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PU3UKA

[Tporpamma no (pu3mnke Ha ypoBHE OCHOBHOT'O 00111ero 00pa3oBaHUs COCTaBI€HA HA OCHOBE
NOJIOKEHUH W TpeOOBaHMU K pe3ylbTaTaM OCBOCHHUS Ha 0a30BOM U YIIIyOJICHHOM YpPOBHE
OCHOBHOI1 00pa30BaTeNbHOM MpPOrpamMMbl, IPEICTaBICHHbIX B DenepalibHOM TOCYJapCTBEHHOM
o0pa3oBaTelbHOM cTaHaapTe 0ocHOBHOTO 061Iero oopazosanus (PI'OC O00), a Takxke ¢ y4€ToM
nporpaMMbl  BocriuTanus W KoHnenuuu mnpenonaBaHust ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peamusylOUIMX OCHOBHbBIC
0011e00pa3oBaTeIbHbIE IPOrPAMMBI.

IHosicHuTeabHASA 3aNIMCKa

Conepxanmne IIporpammbl Ha 0a30BOM ypOBHE HampaBieHO Ha (opMupoBaHue
€CTECTBEHHO-HAYYHOH TIPaMOTHOCTH YyYalllUXCS U OpraHu3aluio u3ydyeHus (Qu3mkd Ha
JesTeIbHOCTHOW ocHoBe. ConepikaHue mporpamMMmbl 1o (u3uke (yriayOJIeHHBI ypOBEHb)
HAIpPAaBIIEHO HA YAOBIETBOPEHHUE MOBBIIICHHBIX 3aIIPOCOB O0YYAIOUINXCA, CTpEeMSIIUXCs K 6oJiee
rIIyOOKOMY OCBOCHHIO (PH3MUECKHMX 3HAHWK, M Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOM
rpaMOTHOCTH oOyuaromuxcs. B mporpamme no ¢u3uke y4uThIBAIOTCS BO3MOXKHOCTH Yy4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM pe3yJibTaTaM OOy4YEeHHS, a TakKe MEeXIPEIMETHbIE CBSI3U €CTECTBEHHO-
Hay4YHBIX YYEOHBIX IIPEJIMETOB Ha YPOBHE OCHOBHOI'O 00111er0o 00pa3oBaHusl.

[TporpamMMma ycTaHaBIvBaeT pacrpezesieHue yueOHOro Marepuaa mno rogam o0yueHus (Imo
KJlaccam), IpejyiaraeT IpUMEpHYIO IOCIIE0BAaTEIbHOCTh U3YYSHHS TEM, OCHOBAHHYIO Ha JIOTUKE
pa3BUTHUS TPEIMETHOTO COJIEp>KaHUsl M Y4€Te BO3PACTHBIX OCOOCHHOCTEH ydaluxcs, a Takke
IPUMEPHOE TEMAaTHUECKOE IJIAHUPOBAHUE C YKa3aHWEM KOJIMYECTBA YaCOB HA U3YyYCHHE KaXKION
TEMBl U XapaKTEPUCTUKON YUeOHOU JeATENIbHOCTH yYaIIUXCsl, peaIn3yeMOl MPU U3yYEHUH ITHUX
TEM.

OO0mas xapakTepucTuKa y4eOHOro npeamera «@usnka»

Kypc ¢usuku - cucremoobpa3yromuil Al eCTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (pH3HuUEcKUe 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonorueii, actpoHoMuer U Qusnyeckoil reorpadpuei. usnka - 3TO MpPEAMET, KOTOPHIA He
TOJIbKO BHOCHUT OCHOBHOMW BKJIaJl B €CTECTBEHHO-HAYUYHYIO KapTUHY MHUpA, HO U MPEIOCTaBIsIET
HanOoJliee sICHbIe 00pa3Ilbl MPUMEHEHUSI HAYYHOTO METOJ1a MO3HAHUS, T. €. CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HaHMUU 0 mupe. HakoHern, ¢u3uka - 3T0 NpeaMeT, KOTOPbI Hapsay ¢ APYTUMH
€CTeCTBEHHO-HAYUYHBIMH TIpEAMETaMH JOJDKEH JIaTh IIKOJIBHUKAM IPEJCTaBIeHHE 00
YBIIEKATEJIIbHOCTH HAyYHOT'O HCCIEO0BAaHMS U PaJOCTH CaMOCTOSITEILHOTO OTKPBITUS HOBOTO
3HAHUSI.

OpHa U3 IMaBHBIX 337124 (PU3MYECKOr0 00pa3oBaHMs B CTPYKTYpe OOIEro oOpazoBaHMs
COCTOUT B ()OPMHUPOBAHHUU €CTECTBEHHO-HAYYHOH TPAMOTHOCTH U MHTEpECa K HayKe Y OCHOBHOU
Macchl 00y4aroImuxcs, KOTOpble B JallbHEHeM OyayT 3aHATHl B CaMbIX Pa3HOOOPa3HbIX chepax
nesitenbHOCTH. HO HE MeHee BaKHOM 3a/1a4eil sIBIISIETCS BBISIBJICHHE M TIOATOTOBKA TAJTAHTIUBBIX
MOJIOJBIX JIIOAEH M TNPOJODKEHHs o00pa3oBaHusT M JalbHeimeidl mnpodeccuoHanbHON
NeSITeTTHHOCTH B 00JIaCTH €CTECTBEHHO-HAYYHBIX MCCIIECIOBAHUN U CO3JITAHUY HOBBIX TEXHOJOTHA.
CornacHo MPUHATOMY B MEXAYHApOJHOM COOOIIEeCTBE ompeaeneHuto, «EcrecTBeHHO-Hay4YHas
TPaMOTHOCTh — 3TO CIIOCOOHOCTH YeNIOBEKa 3aHMMATh AKTUBHYIO TPaXIAaHCKYIO TO3HIUIO TIO
0O0IIeCTBEHHO 3HAYUMBIM BOIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMH HAayKaMH, U €ro TOTOBHOCTh
MHTEPECOBAThCS E€CTECTBEHHO-HAYYHBIMH HAesIMH. HaydHO TpamMOTHBIH YENOBEK CTPEMHTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXJIEHUHM INpPOOJIeM, OTHOCSIIMXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTHSIM, YTO TPEOYeT OT HEeTO CIETyIONMX KOMIIETEHTHOCTEH:

-Hay4yHO OOBSICHATH SIBJICHUS,

-OIICHUBATh ¥ IOHUMAaTh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,
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-MHTEPIIPETUPOBATh JIAHHBIE M MCIIOJIb30BaTh HAay4yHbIE J0KA3aTEeNIbCTBA AJIS IOJIY4YEHUS
BBIBOZIOB.»

N3yuenune ¢u3uKu criocoOHO BHECTH peEIIAroLINi BKIaX B (JOPMUPOBAHHE €CTECTBEHHO-
HAYYHOH rPaMOTHOCTH O0YyYarOIINUXCS.

esn u3yvennsi yueOHoro npeamera «@usuxa»

. OnHa U3 rIaBHBIX 337124 (PU3UUECKOro 00pa3oBaHUs B CTPYKType OO0IIEro oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHUM ECTECTBEHHO-HAYYHOM TIpPaMOTHOCTM M HHTEpeca K Hayke Yy
o0yyJaromxcs.

N3yuenne ¢u3uku Ha yrIyOa€HHOM YpPOBHE IpeNIojiaraeT YBEPEHHOE BIIAJICHUE
CJICAYIOIIMMHU KOMIIETEHTHOCTSIMU, XapaKTEPH3YIOIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTbD:

HAY4YHO OOBSACHSATH SIBJICHMUS,

OLICHUBATh U IOHUMATh 0COOEHHOCTH HAyYHOT'O HCCIICIOBAHMUS;

UHTEPIPETUPOBATh JIaHHBIE U MCIIOJIb30BaTh HAy4HbIE JOKA3aTeNbCTBA JUISl MOJIYYECHUs
BBIBOJIOB.

Lenmn wm3ydyeHus: pU3MKK HAa YpPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHMsI OINpPENEICHBI B
KOHIIETIMM IpernojiaBaHus ydeOHoro npeaMera «Pusnka» B 00pa3oBaTeIbHbIX OpraHU3alMIX
Poccuiickoit @enepanuu, peain3yonux OCHOBHbIE 00111€00pa30BaTEIbHbIE IPOTPAMMBI.

Henaun n3yvenus puznku Ha 6a30BOM ypOBHe:

npuoOpeTeHNe NHTEpeca U CTPEMIICHHUST 00yJArOIINUXCSI K HAYYHOMY U3YYECHHUIO TPUPOIHI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAyYHOM METOAE€ TNO3HaHUsA ©  (HOPMHPOBAHUE
UCCIIEI0BATEIbCKOTO OTHOILIEHHS K OKPY)KAIOLUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTaTa W3YYEeHHUS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

(dbopmMHupoBaHKE TPEACTABICHUNA O PoNr (PU3MKH JUIS Pa3BUTHUSL APYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEICTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccnoHanibHON
NeSITeIbHOCTH, CBA3aHHOW ¢ (DM3MKOHM, MOArOTOBKA K JajbHEWIIEeMy OOYYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHne 3TuX Iejed mporpaMmbl 1Mo (U3MKe Ha YpPOBHE OCHOBHOIO OOIIEro
00pa3zoBaHusi 00€CIIEUYNBACTCS PEIICHUEM CIISAYIONINX 3a/1ay:

npuoOpeTeHne 3HaHUHM O TUCKPETHOM CTPOEHHUH BEIECTBA, O MEXaHUYECKHX, TEIIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX  KBAHTOBBIX SBIICHUSX;

npuoOpeTeHne yMEHUHN ONKUChIBATh U OOBSICHITH (GU3NUECKUE SIBJICHHS C HCIIOIb30BaHUEM
MOJTYyYECHHBIX 3HAHU;

OCBOGHHME METO/IOB pEIICHUs] NPOCTEHIINX pacyeTHBIX 33Jad C HCIOJIb30BaHUEM
(bU3NIECKUX MOJIENeH, TBOPUECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HAOII0AaTh IPUPOIHbIE SIBICHUS U BBIOIHATH ONBITHI, TaOOpaTOpHBIE
paboTHI M SKCIIEPUMEHTAIBHBIE NCCIIEIOBAHMS C UCTIOIb30BaHUEM N3MEPHUTENBHBIX IIPHOOPOB;

OCBOGHME IpPUEMOB paboThl ¢ HHpopManuend (QU3NUECKOro COAepkKaHUs, BKIIOUAs
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHUSIX (DU3WKH, aHAIM3 M KPUTHYECKOE OICHMBAHWE
uHpOpMaINH;

3HAKOMCTBO cO chepaMu mpoecCHOHATTEHON ACSITEIHPHOCTH, CBI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMU TEXHOJOTHSIMHA, OCHOBAHHBIMHU Ha JJOCTHXKEHUSAX (PU3NUECKON HAYKH.

Henn u3yvyenus: pu3nky Ha yriy0JJEHHOM YPOBHe:

pa3BUTHE HMHTEpeca M CTpPEeMJICHUS OO0y4arommxcs K HaydyHOMY H3YYEHHUIO MPHUPOAbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTaBICHUH O HAyyHOM METOjA€ TMO3HaHUS U (popmHpoBaHUE
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HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;
¢dopMHpoBaHHE HAYYHOTO MHMPOBO33PEHHs KaK pe3ysbTaTa HM3Y4YEHHsS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

¢dopmupoBaHUEe YMEHHI NPUMEHATH (PU3NYECKHE 3HAHUS U Hay4HbIC JOKa3aTelbCTBA JIJIS
00BSICHEHUS OKPYKAIOLIUX SIBJICHUM;

¢dbopmHpoBaHUE MPEICTaBICHUH O POIH (GPU3UKHU ISl pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIi;

pa3sBUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccHoHaNbHOM
NESTEIbHOCTH, CBSI3aHHOW C (U3MKOM, MOJArOTOBKAa K JajbHeilleMy OOy4eHHI0O B 3ITOM
HaIrpaBJICHUY;

¢dbopMupOBaHKE TOTOBHOCTH K JaJbHEHIIEMY U3yUeHUIO (U3UKH Ha YIIyOJIEHHOM yPOBHE B
paMKax COOTBETCTBYIONINX Mpoduieii 00ydeHus Ha ypOBHE CPEAHETO 00IIero oopa3oBaHusl.

Joctuxenne 5TUX Leneld mnporpaMmbl MO (U3HKE HAa YpPOBHE OCHOBHOTO OOLIETro
o0pa3oBaHus 00ECIEUNBACTCS PELICHUEM CIEAYIONUX 3a/1a4:

npruoOpeTeHne 3HAaHUK O JUCKPETHOM CTPOCHUHU BEIECTBA, MEXAHWYECKHX, TETUIOBBIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

IpUOOpETEHNE YMEHUIN aHaJM3UpOBaThb U OOBACHATH (DU3MUECKUE SIBJICHUS Ha OCHOBE
M3YYEHHBIX (PU3HUECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOCHHE METOJIOB PEUICHHUS PAacUETHBIX M KaYECTBEHHBIX 3ajay, TPEOYIOIINX CO3AaHUs U
UCIIONIb30BaHUsl (DU3MUYECKUX MOJIENCH, BKIIIOYas TBOPYECKUE M IMPAKTUKO-OPUEHTHPOBAHHBIC
3a]1a4u;

pa3BUTHE HCCIEIOBATENIbCKUX YMEHHI: HAOMIOIaTh SBICHUS W M3MEPITh (U3HUYECKUE
BEJIMYMHBI, BBIABUTATh THUIOTE3bl M MpEIarath SKCIEPUMEHTAIBHBIE CIIOCOOBI MX IMPOBEPKH,
IUIAHUPOBATh M TPOBOJUTH OIBITHl, JKCIEPUMEHTAIbHBIE HCCIEAOBAHUS, aHAIU3UPOBATH
TIOJTyYEeHHBIE JAHHBIE ¥ IPOBOANUTH BBIBOJIBI;

ocBoeHHE TMpUEMOB paboThl ¢ uHpopMalnueil (U3NYECKOro COAep)KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTHKCHUSAX (GU3WKHA, WHTEpHpETalus H KPUTHYECKOE
OllIeHUBaHHE UH(POPMALIUY;

3HAKOMCTBO cO cdepamu npodhecCUuOHaTbHON NesSTeIbHOCTH, CBSI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMHU Ha JOCTHKEHUAX (PU3NYECKON HAyKH.

HaYKH.

Mecto yueOHoro npeamera «®@u3uka» B y4eOHOM IVIaHe

OO1mee ynco YacoB, peKOMEH/IOBAHHBIX ISl M3y4eHHs (pu3uku Ha 6a30BOM ypoBHe, - 238
qacoB: B 7 kiacce - 68 yacoB (2 yaca B Heleno), B § kiacce - 68 yacoB (2 yaca B Heneno), B 9
kiacce - 102 ygaca (3 yaca B Heenio).

OO011ee 4ynCiIo 4acoB, PEKOMEHIOBAHHBIX I U3Y4eHUs (PU3UKH HA YTIyOJIEHHOM YpOBHE,
— 340 gacos: B 7 kiacce — 102 yaca (3 gaca B Hezento), B 8 kiacce — 102 gaca (3 gaca B Henento),
B 9 kiacce — 136 gacoB (4 yaca B Hezpemto). [Ipu 3ToM U3 00s3aTeNIbHON YacTH y4eOHOro MjiaHa
BBIZIENISIETCS: B 7 Kilacce — 68 yacoB (2 yaca B HeZen0), B 8 kiacce — 68 yacoB (2 yaca B HEZICIIO),
B 9 xiacce — 102 ygaca (3 vaca B HE/IETIO).

B y4yeOHOM TuTaHe JHIes AU OTACTBHBIX KIAcCOB M3Y4YeHHE (PU3MKH OCYIIECTBIISIETCS Ha
6a30BOM ypOBHE IpU BHIOOPE M3YyUEHUs] XMMHUHU Ha yriyOJeHHOM. B TakoM cityuae B mapanienu 7
KJ1accoB (pu3mka uzydaercs B o0beme 3 yaca B HeZlelo, B § Kiacce — 2 yaca B HeZIeNo, B9 kiacce
3 yaca B HEJIeJI0, COTJIAaCHO PEKOMEIAIIHSIM.

[Ipennaraemslii B mporpaMme 1o (pu3MKe nepeyeHb J1adopaTOpHBIX U MPAKTUUYECKUX paboT
ABJIIETCS PEKOMEHIaTeJIbHBIM, YUUTEIb JIeIaeT BHIOOP MpU NMPOBEIEHNH J1a00paTOpHbIX paboT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yYaromuXcsl, CIIUCKA HIKCIIEPUMEHTATbHBIX
3aJJaHu, IpeIaraeéMbIX B paMKax OCHOBHOI'O TOCYJJapCTBEHHOI'0 AK3aMeHa o (pu3uke
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Copepxanue o0ydeHusi npeamery «@uznka» 0a30BbIi U YIi1y0JIeHHbIN YPOBHU.

7 KUIIACC

@Du3uka u eé poJib B IO3HAHUM OKPY:KAIOIIEero MUpa.

®u3nka — Hayka O npupoze. SIBaeHus npupoabl (3JEMEHTHI COAEPKAHMS, BKIIOYAIOIINE
MEXIpEeAMETHbIE CBsI3U). Du3nyeckue SBICHUS: MEXaHHMYECKHE, TEIJIOBbIE, JJIEKTPUUYECKUE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. PasmepHocTtb. Eaununel ¢usmueckux BenuuuH. W3mepenue
¢usnueckux BenuuuH. JTanoHbl. Pusmueckue mnpudopsl. llena npenenwms. IlorpemrHocTh
u3mepenuil. IlpaBuna Oe3omacHoro Tpyna mnpu pabore ¢ JabOpaTopHbBIM 000pPYAOBAHUEM.
MexnyHapoaHas cuctema enuHull. IlepeBoa BHecHcTeMHBIX e1MHUL B eAuHULIBI CU.

Kak ¢usuka u apyrue ecTtecTBEHHbIE HAyKH HM3y4yaloT mpupony. EcrecTBeHHO-HAy4HBIN
METOJl NO3HaHWs: HaOJIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TPOBEpKEe TUMOTe3, O0O0bsAcHeHue HabmogaemMoro seineHus. OmnucaHue
($u3NYECKUX SIBICHUHN C IOMOILBIO MOJIEJIEH.

JlemoHcTpanuu.

MexaHuueckue, TEIIOBbIE, JEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS.

Ouznyeckue MNpUOOPHl M MpoLEAypa MPSIMBIX H3MEPEHUN aHATOTOBBIM U LHU(PPOBBIM
npubopom.

JlaGopaTopHbie pabOThI U ONBITHI.

Omnpenenenye HeHbl JeIeHNs HIKalbl U3MEPUTEIBLHOrO pUuodopa.

N3mepenne paccTOsTHUM.

Msmepenue miomaan u 00bEmMa. MeTos najieTku.

W3mepeHnie BpeMeHH.

N3mepenue 00bEMa KUAKOCTU U TBEPJOTO TENA.

Omnpenenenue pasmMepoB ManbIx Tea. MeTox psiios.

[IpoBenenue wuccienoBaHuss MO TMPOBEPKE THIOTE3bl: JAIbHOCTh TMOJETA MIApUKa,
MYIIEHHOT0 FOPU30HTAJIBHO, TEM 0O0JIbIIe, YeM 0O0JIbIIe BHICOTA ITyCKa.

[lepBoHauabHbIE CBEIEHUS O CTPOCHUU BEIIECTBA.

CrtpoeHue BelecTBa: aTOMbI U MOJIEKYJIBI, UX pa3Mepbl U Macchl. ONBITHI, TOKA3bIBAIOLINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBmxenune dactul BeniecTBa. CBs3b CKOPOCTM JBMKEHHMS YacTULl C TEMIIEPaTypOH.
BbpoynoBckoe nBwxkenue. Juddysus. B3aumoneiicTBue dYacTHIl BEIIECTBA: MPUTSHKEHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U  TBEPIBIX
(kpucTaIMYecKux) Teld. B3auMoCBs3b MEXIy CBONCTBaAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJSPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

JemoHcTpanmy.

Habmionenne OpoyHOBCKOTO JIBHXKEHUS.

Ha6mronenue nuddysun.

Habmionenue sBieHui, OOBACHSAIOMUXCS NPUTSHKEHHUEM WIM OTTAJIKMBAaHUEM YacCTHII
BELIECTBA.

JlaGopaTopHbie pabOTHI U OTIBITHI.

Orenka quaMeTpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHHEM (oTorpaduii).

OMBITHI 110 HAOJTIOACHHUIO TEMIOBOTO PACITUPEHHUS Ta30B.
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OnbITI 1O OOHAPYKEHUIO NEUCTBUS CHUJI MOJIEKYJISIPHOTO TPUTSKEHHUS.

J{BMKeHHe U B3aUMOAeCTBHE TeJl.

Mexanudeckoe nauxenue. Ilyte um nepememienne. PaBHOMEpHOE W HEpPaBHOMEpPHOE
nBwkenue. CBOOOAHOE MaJCHHWE KaKk MpUMEp HEPaBHOMEPHOro IBIMKEeHHUS Ted. CKOpOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIBMXKEHUH. Pacu€r myTu U BpeMeHU JABUKECHUS.

I'paduku 3aBucMMOCTEH BETUYMH, OINMUCBHIBAIOIIMX JBWXKeHHE. OOmme MmoHATHS 00
OTHOCHUTEJIbHOCTH ABMKEHUS. Cl10’)KeHHE CKOPOCTEN IS TeJ, IBHXKYIIMXCS TapaJuIesIbHO.

SlBnenve wuHepuuu. 3aKoH WHEpHUH. B3aumonelcTBue Tell Kak MPUYMHA H3MEHEHUS
CKOpPOCTH JABWXEHUs Teld. Macca Kak Mepa MHEPTHOCTU Tejla B IOCTYNATEIbHOM JIBHXKEHHH.
[TnotHOCTH BemiecTBa. CBA3h MIIOTHOCTH C KOJMUYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BELIeCTBA.
Cwmecu u cuiaBsl. [loBepXHOCTHAS 1 TMHENHAS IIOTHOCTb.

Cuna xak XxapakTepucTHka B3auMmonelcTBusa Tes. Cuna ynpyroctd M 3akoH [yka.
W3mepenue cuiibl ¢ TOMOLIBIO AMHAMOMETpA. SIBlIeHNE TSAroTeHus U cuiia TshkecTh. Cuia TskecTr
Ha pyrux mianerax. Bec tena. HeBecomocTs. CiokeHHe Cuil, HallpaBJIEHHBIX 110 OJHON MPSIMOM.
PaBnogeiictByromas cui. Cuna TpeHus. TpeHue CKOIbXEHUS U TPEHUE MOKOS, BA3KOE TPEHHUE.
Tpenue B npupoe U TEXHUKE.

JeMoHcTpanuu.

Habmoienue MexaHu4eckoro JBUKECHHS Teja.

N3mepenue ckopocTy MpsIMOIMHENHOTO JBUKEHHUS.

Habnroienue siBjeHUs] UHEPIIUH.

Habumronenne n3MeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.

CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.

JlaGopaTopHbie pabOThI U ONBITHI.

OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBWKEHHUS (IIapuKa B JKUIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Jjanee).

Omnpenenenne cpeqHel CKOPOCTH CKOJBXEHHs Opycka WIM IIapuka MO HaKIOHHOM
IJIOCKOCTH.

Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.

OnbIThl, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTb DPACTSDKEHHUS (IepopManuu) HpPYKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

OneIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI JABJICHUS U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

JlaByieHue TBEPABIX TeJl, JKUIAKOCTEl U ra3os.

Hasnenue. Cuna naBnenus. CriocoObl YMEHbBIICHHUS] U yBEJIMUEHUS JaBieHus. JaBieHue
rasa. 3aBHCHMOCTb JaBlieHHs raza or o0béma u temmeparypsl. Ilepenaua naBneHus TBEpIBIMU
TeJIaMH, KUIKOCTAMHU U razamu. 3akoH [lackans. [lneBMaTnueckne MalvHbL.

3aBUCUMOCTh JIaBJICHUS JKUJKOCTH OT TJIYOMHBI MOTpYXeHus. [ uapocTtaTHuecKuit
napajgokc. Coobmaromuecs: cocyabl. I'napaBnuyeckue MexaHus3mbl. crnonab3oBaHuEe BBICOKHX
JIaBJICHUH B COBPEMEHHBIX TEXHOJIOTHSX. Y CTPOMCTBO BOJOIPOBO/A.

AtMocdepa 3emuin u arMmocdepHoe AaBieHue. [IpHunHBI CyIIeCTBOBaHHS BO3AYIIHOMN
obonmouku 3emnu. OnbiT Toppuuemnu. M3mepenue arMmocdepHOro naBieHus. 3aBHCUMOCTh
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EpHOTO JaBJICHUS.

JlelicTBHE )XUIKOCTH | Ta3a Ha MOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apXumenaoBa)
cwia. 3akoH Apxumezna. YcClIOBUE BO3HHMKHOBEHHS BBITAIKMBAIOLIEH (ApXMMEIOBOM) CHIIBI,
noarekanue. [ImaBanue ten. Bo3ayxomniaBaHue.

JlemoHcTpanmu.

3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTypBhl.
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Ilepenaya naBneHuUs KUIKOCTHIO U ra30M.

CooOmarommecs COCyIpl.

I'mapaBanyeckuii mpecc.

[IposiBienue aelicTBus aTMOC(EPHOTO TaBICHUS.

Cudon.

3aBUCHMOCTh BBITAIKUBAIOLIEH CUJIBI OT 00BbEMA NOTPYKEHHON B JKUIKOCTh 4acTU TeJla U
IJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue nnaBaHus TeN: IJIABAHUE WM MOTPY>KEHHUE TEI B 3aBUCUMOCTH OT COOTHOILIEHHS
IJIOTHOCTEMN TEJIa U XKUJKOCTH.

JlaGopaTopHbie pabOThI U ONBITHI.

HccnenoBanue 3aBUCHMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPpyKEHHOM B )KUKOCTh YaCTH
Tena.

OrnpezeneHne BbITAJIKUBAIOLIEH CUIIbL, ACHCTBYIOLIEH Ha TEJIO, HOTPYKEHHOE B )KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUJIbI, IEUCTBYIOIIEH HA TEIO B KUJIKOCTH, OT
Macchl Tena.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKMUBAIOIIEH CHUJIBI, IEUCTBYIOIIECH Ha TEJIO
B ’KHJIKOCTH, OT 00BbEMA MOTPY>KEHHOM B KUAKOCTh YaCTU TEJIa U OT IUIOTHOCTH KUJIKOCTH.

KoncTpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHHUE JIOJAKA U  OIpEIEICHHE €€
rPY30M0AbEMHOCTH.

Pabora u MmomHOCTB. DHeprus.

Mexanuueckasi paboTta i CHJI, HAlIPaBJIEHHBIX BIOJb JIMHUU NIepeMelieHnsl. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblYar, BOPOT, OJOK, TMOJUCHACT, HAKJIOHHAsA IUIOCKOCTD,
HO>KHUYHBIA MexaHu3M. MomeHT cuibl. PaBHOoBecue ppruara. [IpaBuno momenToB. [Ipumenenue
IpaBWJia paBHOBEeCHsI pblyara K Onoky. «3omoroe mpaBuino» Mexanuku. KIIJ mpocThix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexanunyeckas sHeprusi. Kunernueckas v noteHuaibHas 3aeprus. [IpeBpaiienre o1Horo
BH/JIa MEXAHUYECKOM PHEPTUU B IPYroi. 3aKOH COXPaHEHHUS U MPEBPAIIEHUS SHEPTUHU B MEXAHUKE.

JeMoHcTpanmy.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

JlaGopaTopHbie paOOThI U OTBITHI.

Hccnenoanue ycioBUi paBHOBECUS pblyara.

Nsmepenue KII/] HakJIOHHOM MITOCKOCTH.

W3ydeHue mpaBuiia pbryara ajsi OJBUKHOTO U HEMOIBUKHOTO OJIOKOB.

Onpenenenne KII/I moaBrxHOTO U HEMTOABUKHOTO OJIOKA.

Omnpenenenne paboOThl CUIIBI YIPYTOCTH MPU MOABEME TPY30B MPU MOMOIIU MOIBUKHOTO
6J10Ka.

N3ydenue 3aKkoHa COXpaHEHUsI MEXaHUYECKOU YJHEPTUH.

8 KUIACC

ba3oBblii ypoBeHb

TenJioBbie siBJIEHMSI

OCHOBHBIE MOJIOKEHHS MOJIEKYIISIPHO-KMHETUYECKON TEOPUU CTPOEHUs BellecTBa. Macca u
pasMepsl aTOMOB U MOJIEKYJT. OMbITHI, MOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KUHETUYECKON TEOPHH.

Mopenu TBEpAOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHHUM BemiecTBa. Kpucrammmaeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB Tra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJICKYJIIPHO-KUHETUYECKOW Teopun. (CMaumBaHWE W KaNWUIAPHBIE sBIICHUs. TeruioBoe
pacCIIMpPEHUE U CHKATHUE.

Temmneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TETUIOBOTO JBHXKEHUSI YACTHII.
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Buytpennsas sneprus. CriocoObl M3MEHEHHUS BHYTPEHHEH SHEpruu: Tervionepenada u
coBepieHre padoThl. Bupl Temonepeaayu: TeIONpOBOIHOCTh, KOHBEKIHS, U3TyUYECHHUE.

KonuuecTBo TemnoTel. YaenpHas TEIIOEMKOCTh BellecTBa. TeriooOMeH M TEeIIoBOE
paBHOBecHE. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBneHue u oTBepAeBaHUE KPUCTAIIIMUYECKHX
BEIIECTB. Y IeNbHasl TerioTa miaBieHus. [lapoodpazoBanue u kouaeHcamnus. Mcnapenne (MC).
Kunenune. VYpaenbHas Ttemiora napooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT
aTMoc(epHOro JaBIeHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJIOTa CTOPAHMUSL.

[punuuner pabotel TemnoBbix asurareneir. KIIJ[ TemmoBoro naBurarens. TemsoBble
JIBUTATENH | 3aluTa okpysxaromieit cpensl (MC).

3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTUHU B TeIuI0BbIX npoueccax (MC).

JeMoHcTpanun

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

HaGmronenne nuddy3un.

Habmtoienue siBieHni cMauMBaHUsI U KaMWJUTSIPHBIX SIBICHHH.

Haburoienue TemioBoro pacivpeHus Ted.

V3meHeHue AaBlieHus ra3a Mpu U3MEHEHUHN 00bEMa U HarpeBaHUH UITU OXJIAXKICHUU.

[IpaBuna n3mepeHus TemnepaTypsl.

Buns! Teruionepenayu.

OxJaxieHue Ipyu COBEPLICHUH PaOOTHI.

HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.

CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.

Habmronenue xuneHus.

Habumronenne noctosiHCTBa TeMIlepaTypbl IpHU IIJIaBIECHUH.

Mopenu TenaoBbIX ABUTATEIIEH.

JlaGopaTopHbie pabOThI U OTBITHI

OnbIThl IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKESHUS.

OnbITHI O BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOJIIOAEHUIO TEIIIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.

Ornpenenienne naBieHrs BO3ayXa B OAJIJIOHE MINPUIIA.

OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJIEHHs BO3yXa OT ero 00bEMa 1 HarpeBaHUs
WM OXJIQXKICHUS.

IIpoBepka ruMoTe3bl JMHEHHOW 3aBUCUMOCTH JUIMHBI ~ CTOJOMKAa JKHJAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

HaOnronenne m3aMeHeHMs BHYTPEHHEH »HEpruu Teja B pe3yibTare TeIuIoNeperayd |
paboThl BHEIITHUX CHII.

HccnenoBanue sBJICHUS TEMJI000MEHa MPH CMEIIMBAHUM XOJIOAHON U ropsyeil BObI.

Omnpenenenne KOJU4YeCcTBa TEIUIOTHI, MOJIYYEHHOTO BOJON IpU TEIJI000MEHE ¢ HarpeThiM
METATIMYECKUM LIUIUHIPOM.

Ornpenenenne yaelIbHON TEIIIOEMKOCTH BEILIECTBA.

Hccnenosanue npouecca ucnapeHusl.

OrnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3yXa.

Omnpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

DJleKTprUYecKre 1 MATHUTHbBIE SIBJICHUS

Onexrpuszanus Tei. [[Ba poaa anekTpudyeckux 3apsAaoB. BzanmoaeicTBue 3apsyKeHHBIX TEI.
3akoH KynoHna (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TeJl OT BEJIMYUHBI 3apsSA0B U
pacCTOSHUS MEXKIY TeJIaMHt).

Onektpuueckoe nojie. Hanpsok€HHOCTh 3ekTpudeckoro nosst. [IpuHmun cynepno3uinuu

9
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JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEeMEHTApHbIM anekTpuyeckuil 3apsn. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

ONEKTPUUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS DSJIEKTPUUECKOro ToKa. MCcTOUYHMKHU
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuiia Toka. OjekTpudeckoe HamnpsbkeHue. ConmpoTHBIIEHUE
MPOBOJIHUKA. YIEIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenbHOE U MapauIeIbHOE COETUHEHUE POBOJHUKOB.

Pabota 1 MomHOCTH 3y1eKTpUUecKOoro Toka. 3akoH Jhxoynsa- Jlenna. DnekTpuueckue Lenu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

IlocrosHHble MarHuThl. B3anMOnENCTBHE NOCTOSIHHBIX MAarHMTOB. MarHuTHOE IIOJIE.
MarauTtHoe noje 3eMJI U ero 3HaueHue Ui )ku3Hu Ha 3emuie. OnbIT Dpcreaa. MarHutHoe nosie
3JIEKTPUYECKOTO TOKa. [IpuMeHeHne 31eKTpOMarHuToB B TEXHUKE. [[eficTBUE MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb TOCTOSHHOTO ToKa. Vcmonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes. SBinenue snexkTpoMarHuTHON  uHAyKuuu. IIpaBunmo  JleHna.
Onekrporernepatop. CrnocoObl TOMyYeHUS JIIEKTPUUYECKOW SHEPruu. ODIJIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

JlemoHcTpanuu

DneKTpu3anus Ted.

J{Ba polia aneKTpUUECKUX 3apsA0B U B3aUMOJEHCTBUE 3apsHKEHHBIX TEIL.

YCTpOoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAs UHTYKLIUS.

3aK0H COXpaHEHUs MIEKTPUUECCKUX 3aPsII0B.

[IpoBOIHUKY U AUBIIEKTPUKH.

MopenupoBaHue CUIIOBBIX JTUHHUH 3JIEKTPUUECKOTO OIS,

W cTOYHMKH TOCTOSIHHOTO TOKA.

JIeficTBHS 2IIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUI TOK B )KUJIKOCTH.

T"a3oBwIi1 pazps.

W3mepenne cuiibl TOKa aMIepMETPOM.

H3mepenue 35eKTpuuecKkoro HanpsKeHUs BOJIbTMETPOM.

Peocrar u marazuH COPOTUBIIEHUN.

BzaumopeiicTBre NOCTOSSTHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3AeJI€HUs MOJTOCOB MAarHUTA.

MopenupoBaHre MarHUTHBIX MTOJIEH MTOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHHmT.

JleficTBe MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DIIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

UccnenoBanue siBIEHUS 3J€KTPOMarHUTHOW UHIYKIUU.

Omnerter @apanes.

3aBUCHUMOCTD HaIpaBJICHUs! MHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHMS.

DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

JlabopatopHbie pabOThI U OTBITHI

OMNBITHI 110 HAOTIOACHUIO JIEKTPU3AIUN Te HHAYKIIUEH U P COMPUKOCHOBEHHH.

UccnenoBanue AeCTBUS 3IEKTPUUYECKOTO MOJIS HA IPOBOJIHUKHU U AUAIICKTPUKHU.

CoOopka u mpoBepKa pabOThI AMEKTPUIECKOH MU MOCTOSHHOTO TOKA.
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W3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenue u peryimpoBaHue HAMPSHKCHHUS.

HccnenoBanue 3aBUCMMOCTU CUJIbI TOKA, MAYIIETO YEpe3 PE3UCTOP, OT CONMPOTUBICHHUS
pe3uCTOopa M HAPSHKEHUS Ha PE3UCTOPE.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUYECKOIO COMPOTUBIICHUS MPOBOAHHUKA
OT €ro JUIMHBI, IJIOIA/I OTIEPEYHOTO CEUSHUS M MaTepHalia.

[TpoBepka mpaBuia CIOXKEHHS HANpPSDKEHUH MPH MOCIEA0BAaTEIbHOM COEAMHEHHUU JIBYX
pPE3UCTOPOB.

[TpoBepka nmpaBuiia AJsl CUIIBI TOKA MIPH MAPAIJICIIBHOM COSAMHEHUH PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

Omnpenenenre MOIHOCTH IEKTPUUYECKOT0 TOKA, BbIIEIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JIAMIIOYKY, OT HAIPSHKCHHS Ha

HEH.

Onpenenenne KII/] narpesarensi.

HccnenoBanue MarHuTHOTO B3aMMOJICHCTBHS TIOCTOSIHHBIX MArHUTOB.

W3ydyeHre MarHUTHOTO TOJIs IOCTOSTHHBIX MarHUTOB MIPU UX OObETUHEHUH U Pa3e/iCHUH.

HccnenoBanue nelcTBUA SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, IEMOHCTPUPYIOIIHME 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUS KAaTYIIKH C TOKOM H
MarHuTa OT CUJIbI TOKA U HaNpaBJIEHUS TOKA B KaTYIIKE.

N3yuenue aeicTBUSA MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

KoHcTpyupoBanue u u3ydeHue padOThI AIEKTPOBUTATEIS.

N3mepenne KI1/] anekTpoaBuraTenbHOM YCTAHOBKH.

OnpITEl O MCCIENOBAHUIO SIBIICHUS DJICKTPOMArHUTHOM WHIYKIIMU: HCCIEIOBAHUE
VM3MEHEHUH 3HAYEHUs U HallPaBJIECHUS NHIYKIMOHHOTO TOKa.

Yriay0aeHHbli ypoBeHb 8 Kiiace

TenJioBble sIBJICHUS.

OcHOBHBIE NOJOXEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUS BellecTBa. Macca u
pa3Mepsl aTOMOB U MoJieKyl. OmbIThI, TOATBEPKIAIOLINE OCHOBHBIE MOJIOXKEHUS MOJIEKYJIIPHO-
KMHETUYECKOU TEOPHH.

Mozenu TBEpIOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSHUH BemlecTBa. Kpucrannmuueckue u
amop¢Hsble Tena. ['paden — HOBBIM MaTepuai A HOBBIX TEXHOJOTHH. TeXHOIOrnu moyydyeHus
UCKYCCTBEHHBIX aiMa3oB. OOBsICHEHHE CBOICTB Ia30B, KUAKOCTEH M TBEPIBIX TNl Ha OCHOBE
MIOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. II0BEpXHOCTHOE HaATsSKEHWE, CMadyUMBaHHUE,
KallWJUIIPHBIE ABJICHUA. TeIIoBOoE pacIIMpeHHe M C)KaTHE. 3aBUCUMOCTb JIaBJIEHHUS Ta3a OT
00BEMa, TeMIepaTypsl.

Temneparypa. CBsi3p TeMmMmeparypbl CO CpEAHEW KHHETHYECKOM HHEPrUeil TEIIOBOrO
JBHKECHHS 4acTULl. TemneparypHble IIKAJIbI.

Buytpennss sHeprus. CrnocoObl M3MEHEHHUs BHYTPEHHEW »HEpruu: Terulonepenada u
coBeplieHre padboThl. Byl Temonepenayn: TemIONPOBOIHOCTb, KOHBEKIIMS, U3IydeHre. Busl
TEeIUIoNepeiaur B Ipupoie U TexHuke. HeoOpaTUMOCTh TEMIOBBIX MPOIIECCOB.

KonuuecTBo TemnoTel. YiaenbHas TEMJIOEMKOCTh BellecTBA. TemIooOMEH U TEIUIOBOE
paBHOBecHe. 3akoH HproToHa-Pruxmana. YpaBHeHue TeroBoro 6anaHca.

[InaBneHue U OTBEpIEBAHME KPUCTAIUIMYECKUX BEIIECTB. Y I€JbHAs TEIUIOTA IUIABJICHHUS.
[TapoobpazoBanue u konaeHcanus. Mcnapenue. Kunenue. Y nenbHas TeroTa napooopa3oBaHUs.
3aBUCHUMOCTh TEMIIEpPATypbl KHUIIEHHS OT arMocepHoro namieHus. HacbllmeHHbll u
HEHACBIIICHHBIN I1ap. BiaakxHOCTh BO3ayXa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHMSL.

[Mpunuuner pabotel TemnoBbix asurareneil. KIIJ[ TemmoBoro nsurarens. TemsoBble
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JBUTATEIU U 3alllMTa OKpyKarolei cpe/pl. TernoBbie MOTEpH B TEIIOCETAX.

3aK0oH COXpaHEHUs U IPEBPAILCHUS SHEPTUU B MEXAaHUYECKUX U TETUIOBBIX MPOIECCaX.

JeMoHcTpanuu.

HaGmronenne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6mronenue nuddysun.

Habntonenue siBjaeHUN MMOBEPXHOCTHOIO HATSHKEHHUS, CMAaYMBAHMS W KalWJUISIPHBIX
SIBJICHUI.

Haburonenune TemioBoro pacivpeHus Ted.

V3MmeHeHune AaBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUK UJTU OXJIAXKICHUU.

[IpaBusna uzmepenus TemMnepaTypsol.

Bunel Teronepenayu.

OxJaxkJIeHHue MpU COBEPILIEHUU PabOTHI.

HarpeBanue npu coBepiieHr# paboThl BHEITHUMH CHUIaMH.

CpaBHeHUE TEIIOEMKOCTEH pa3InYHbIX BEIIECTB.

Habmronenue xumneHus.

HabmtoieHue nocTostHCTBa TEMIEPATyphl MPH TUIaBICHUH.

Mojienuy TEIUIOBBIX JBUTATEIICH.

JlaGopaTopHbie pabOThI U ONBITHI.

OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUIT MOJICKYJISIPHOTO TPUTSKCHHUSL.

OMnBITHI MO BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIH caxapa.

Wsmepenue TemriepaTypbl TMpU TOMOIIM >KMIKOCTHOIO TEpMOMETpa U JIaT4yuKa
TEMIEPATypHI.

OMBITHI 110 HAOIIOACHUIO TEIJIOBOTO PACHIUPEHUS Ta30B, )KUIKOCTEH U TBEPBIX TEJ.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.

HccnenoBanue 3aBUCUMOCTH 1aBJICHUSI BO3/yXa OT €ro 00bEMa M TEMIIEPATYPHI.

[IpoBepka TruUIOTE3bl JIMHEWHOH 3aBUCUMOCTH JUIMHBI CTOJIOMKAa O KMJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphl.

Habmionenne u3MeHeHHMs BHYTPEHHEH HSHEpruu Teia B pe3yibTare TeIionepefadd u
paboThl BHEIITHUX CHII.

HccnenoBanue sBIEHUS TETNIO0OOMEHA MPY CMEIIMBAHUU XOJIOJHOU U TOpsSTueit BOJIBI.

OrnpeziesieHre KOJIMYECTBA TETUIOTHI, MOTYYEHHOTO BOJION MPH TEIIOOOMEHE ¢ HArpeThiM
METaJUIMYECKUM [UIUHAPOM.

Omnpenenenne MOIIHOCTH TEIUIOBBIX MOTeph (3akoH HptoToHa-Puxmana).

Ornpenenenne yAaenbHOU TEMIOEMKOCTH BELIECTBA.

HccnenoBanue npoiecca ucnapeHus.

Ornpeznenenre OTHOCUTENBHON BIaXKHOCTH BO3yXa.

Ornpenenenne yaeIbHON TEIJIOTHI TIJIaBICHUS JIb/IA.

DJIeKTprYecKre 1 MATHUTHBIE SIBJICHHS.

DnekTpusanus Ten. J[Ba poaa s5eKTpuueckux 3apsanoB. BanmoneicTBue 3apsiKeHHBIX TEI.
3axoH Kynona.

OnekTpuueckoe mosie. Hampsoxk€HHOCTH aniekTpudeckoro mois. [lpuHnmn cynepno3unun
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn snekTpudeckux 3apsiioB. DIEMEHTAPHBIA 3ieKTpudeckuil 3apsn. CtpoeHue
atoma. [IpoBOJHMKHU, NUAJAEKTPUKH U TOJYNPOBOAHUKU. 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsja.

ONEKTPUUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS DJIEKTPUUECKOrO0 TOKa. MCTOUYHMKH
MOCTOSTHHOTO TOKa. JIeHWCTBHS DJIEKTPUUYECKOTO TOKa (TEIJIOBOE, XWMHUYECKOE, MArHUTHOE).
DJIEKTPUUYECKUI TOK B METaJJIaX, )KUJIKOCTAX U ra3ax.

OnekTpuueckas 1enb. Cuia Toka. DIEKTPUUECKOe HAMpsHKEHUE. AMIIEPMETP U BOJIBTMETP
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B LIENHU MOCTOSHHOTO TOKa. CONMpPOTUBJIEHUE NMPOBOJIHUKA. Y IEJIbHOE COPOTUBIIEHUE BELIECTBA.
3akon Oma s yuactka 1enu. [lociaenoBarenbHoe U napawieIbHOE COSAMHEHUE MPOBOAHUKOB.
DnekTpoaBmxkymas cuia (nainee — 3/[C) B enu mocTossHHOTro Toka. 3akoH OMa 111 TOJTHOM LIETIH.
[TpaBuna Kupxroga. Pacuér npocThix snekrpudeckux nemneil. HenuneitHpie 271eMeHTHI.

PaboTa 1 MOIITHOCTB AJEKTPUUYECKOTO TOKA. 3akoH [ koyis-JIeHia. DiekTpuueckue memnu u
NOTpEeOUTENH IIEKTPUUECKON SHEeprun B ObITy. KOpoTkoe 3aMbIkaHue.

[TocTostHHbIE MarHuThHl. B3aumoneicTBHE MOCTOSHHBIX MAarHMTOB. MarHutHoe Iose.
MarunuTtHoe noJie 3eMJId U €ro 3HaueHHe JiJIsl *Ku3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
anekTpudeckoro Toka. OnbeiT Amnepa. [IpuMmeHeHue 371eKTpOMarHuToB B TexHUKe. JlelicTBue
MarHuTHOTO TOJISi Ha MPOBOJHUK ¢ TokoMm. Cumiia Amriiepa U ompejneieHue e€ HarpaBiICHUSI.
DJIeKTpOABUTATENb ITOCTOSHHOTO TOKa. Vcrnosb30BaHWE 3JEKTPOABUIATENEH B TEXHUYECKHUX
YCT-pOMCTBAxX U Ha TPAHCIIOPTE.

OnbiTel  ®apaned. SIBieHWe AIEKTpOMAarHUTHOM  uHAyKuuu. [lpaBuno  Jlenia.
Onekrporenepatop. CrnocoObl TOMyYEHUS JIIEKTPUUYECKOW SHEPruu. DIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX MUCTOYHHKAX YHEPTHU. DKOJOTHYCCKUE TPOOJIEMbI SHEPTeTUKH. TOIUIMBHBIE
3JIEMEHTHI U AIEKTPOMOOHITH.

JeMoHcTpanuu.

DneKkTpuszanus Ted.

JIBa poJia SIEKTPUYECKUX 3apsi0B M B3aUMOJICHCTBUE 3apSKCHHBIX TEJL.

VYeTpoicTBO U IEHCTBHE 3IEKTPOCKOA.

DneKTpocTaTUuecKast UHIYKIIHSL.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

MonenupoBaHue CUIOBBIX JTMHHMA JIEKTPUICCKOTO TIOJIS C TIOMOIIBIO OyMa)KHBIX CYJITAHOB.

[IpoBOIHUKY U AUBIIEKTPUKH.

HcTouHMKH TOCTOSHHOTO TOKA.

JleficTBUS 3IEKTPUYECKOTO TOKA.

DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

I"a3z0BbIii pa3psa.

H3mepenue cuiibl TOKa aMIepMeTpOM.

N3mepeHne 3MeKTpUYECKOro HaPSKEHUS BOJIbTMETPOM.

Peocrar n Mara3uH cOnmpoOTHUBIICHUH.

B3auMozeiicTBuE NOCTOSIHHBIX MarHUTOB.

MogennpoBaHre HEBO3MOKHOCTH Pa3/IeiIeHHs TIOJIF0OCOB MarHUTA.

MopenvpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OmnbIT OpcTena.

MarsnuTtHoe noje Toka. JIeKTPOMArHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

DIEKTPOABUTATENb IOCTOSTHHOTO TOKA.

OnsiTel Dapanes.

DIIEKTPOreHePaTOpP MOCTOSHHOTO TOKA.

JlaGopaTopHbie pabOTHI U OTIBITHI.

OnBITHI MO HAOTIOIEHUIO DNIEKTPU3AIIMHU Tell IPU COMPUKOCHOBEHUH U UHIYKIIUCH.

WccnenoBanue neMCTBUS JIEKTPHUUECKOTO OIS HA TPOBOTHUKH M TUAJICKTPUKH.

COopka 1 UCIIBITaHUE DIEKTPUUECKOH IIETH MOCTOSHHOTO TOKA.

WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT HAMPSIKEHUS
Ha PE3UCTOPE U CONMPOTUBIIEHUS PE3UCTOPA.

OMBITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh DJIEKTPUUYECKOTO COMPOTUBIICHUS TPOBOTHUKA
OT €r0 JJIMHBI, IJIOIA/IA MONEPEUYHOI0 CEYEHUsI U MaTepHraa.

Ornpezenenne yaeIbHOTO COMPOTUBIICHHS IIPOBOIHUKA.
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ITpoBepka npaBuia CIOXKECHWS HANpPsKEHUH MPH IOCIEAOBAaTEIbHOM COCAVHEHHH JIBYX
PE3UCTOPOB.

ITpoBepka npaBuiIa AJIs CUIIBI TOKA IIPY NTapAJIIICIIBHOM COEAMHEHUH PE3UCTOPOB.

Omnpenenenne J{C u BHyTPEHHETO CONMPOTUBJICHUSI HCTOYHUKA TOKA.

[Tporepka nmpasun Kupxroda.

[IpoBepka BbinoaHeHUs 3akoHa OMa 1 [TOJIHOM LIETIH.

N3yueHue BOIbTaMIIEPHBIX XapaKTEPUCTUK HEIMHEMHBIX 3JIEMEHTOB (JaMIlbl HaKaJIUBaHUs
WJIM [TOJIYIIPOBOJIHUKOBOT'O INO/A).

Onpenenenue padoThl AIEKTPUUYECKOTO TOKA, UAYILIETO Yepe3 PE3UCTOpP.

Onpenenenne MOIHOCTH 3IEKTPUUYECKOT0 TOKA, BBIIEISIEMON HA PE3UCTOPE.

Onpenenenne KIIJ[ narpesarens.

HccenenoBanue MarHuTHOIO B3aMMOJIEHCTBHS IIOCTOSIHHBIX MATHUTOB.

N3yueHre MarHuTHOTO TMOJIsl TOCTOSIHHBIX MarHUTOB MPU UX OObEAMHEHUH U Pa3/ICICHUM.

HccnenoBanue JeNCTBUSA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbl B3aMMOJEWUCTBUS KaTYIIKU C TOKOM H
MarHuTa OT CWJIbl M HAIllpaBJIEHHs] TOKA B KaTyIIKe M OT HAJIW4Ms (OTCYTCTBUS) CepACYHHMKA B
KaTyLIKe.

W3y4eHne nelcTBYUsI MArHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

KoncrpynpoBanue u n3ydenne padOoThI JJIEKTPOABUTATEIIS.

N3mepenne KI1/] anekTpoaBuraTebHOM YCTAaHOBKH.

OnpIThl 1O MCCIENOBAHUIO SIBICHUS BJIEKTPOMArHUTHON WHAYKLUHU: HCCIEI0BAaHUE
W3MEHEHUI 3HAaYCHMsI U HAIIPABJICHUS UHAYKLIIHOHHOTO TOKa

9 KUIACC

Bba3oBblii ypoBeHb

Mexannuyeckue siBJIeHHS

Mexannueckoe aBmwkeHue. MartepuanbHas Touka. Cucrema orcd€ra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHEe. HepaBHOMepHOe
IpsIMOJIMHENHOE ABMKeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTb Tejla IPH HEPAaBHOMEPHOM
JIBUKECHHH.

Yckopenue. PaBHoyckopeHHOe npsiMoiHelHoe JBmkeHue. CBoOogHOoe najieHue. OmbIThI
[Nanunes.

PaBHOMepHOE JBMXKEHUE MO OKpY)XHOCTU. Ilepron u vactora obpamieHus. Jlunelinas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepsebiit 3akoH Herorona. Bropoit 3akoH Herotona. Tperuit 3akon Herorona. IIpuHumn
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuina TpeHus: CUila TPEHHS CKOJIbKEHMSI, CUJIa TPEHHUS ITOKOS,
JIpyTrue BUbI TPEHMUSL.

Cuna TSDKECTM M 3aKOH BCEMUPHOTO TATOTEHMS. YCKOpPEHHE CBOOOJHOTO MaJeHUs.
JBuxenue nnaner Bokpyr Comnuna (MC). IlepBas kocmuyeckast ckopoctb. HeBecomocTh u
[EepPErpy3KH.

PaBHOBecue MaTepuanbHOI Touku. AOCOMOTHO TBEPIOE Teno. PaBHOBecue TBEpIOTO Tema
C 3aKpEINIEHHON OCBIO BpaueHuss. MomeHT cuibl. LIeHTp TskecTH.

Nmnynsc tena. M3mMeHenne mmiynbca. Mmynbe cuiibl. 3aKOH COXPaHEHHsI WMITYJbCA.
PeaktuBHOe nBmkenue (MC).

Mexanudeckas paboTa U MOIHOCTh. PaboTta cunm TspkecTH, ynpyroctu, TpeHus. CBsi3b
Heprun u pabothl. [loTeHumanbHas >HEpPrus Tena, MOJHATOrO HajA TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxaroil npyxuHsl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTHUH.

JeMoHCcTpanyu
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Ha0nronenne MexaHU4ecKoro ABMKEHHsI TeJla OTHOCUTENIBHO PA3HbIX TeJ OTCUETA.

CpaBHeHue nyTell ¥ TPaeKTOPUN JBUKEHHSI OJJHOIO U TOTO K€ TeJla OTHOCUTEIIBHO Pa3HbIX
TEJI OTCYETA.

N3mepenue ckopocTy U YCKOPEHUSI IPSMOJIMHENHOTO IBUKEHHUSI.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO BUKECHHUS.

Habumronenne ABM>XeHUs Tesla 0 OKPYKHOCTH.

HaOnronenne MexaHN4ecKUX sIBICHUH, IPOUCXOIAIIUX B cucTeMe oTcuéra «Tenexkay npu
e paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHTEIBHO KaOnHeTa (PU3UKH.

3aBHCHMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CHJIBL.

Habumronenne paBeHcTBa CUJl IPU B3aUMOAEHCTBUH TEIL.

M3meHeHne Beca Tea IpU yCKOPEHHOM JBUKCHHH.

IIepenava nmmysnbca Ipu B3aMMOIECHCTBUH TEIL.

[TpeoOpa3oBaHus 3HEPrUM NPH B3aUMOAECHCTBUU Tell.

CoxpaHeHue UMITyJIbca IIPU HEYIIPYTOM B3aUMOAECHCTBUH.

CoxpaHeHune UMITyJIbca IPHU a0COTIOTHO YIPYTOM B3aUMO/IEHCTBUU.

HaOGnroneHue peakTUBHOTO IBUKEHHUS.

CoxpaHeHue MEXaHUYECKOW IHEPTUH NPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHne MEXaHU4ECKOW PHEPIUH IIPY JIBHKEHUU TeJla O] IEHCTBUEM IIPYKUHBI.

JlaboparopHbie pabOThI U OTIBITHI

KoHcTpynpoBanue Tpakra i pa3sroHa ¥ AAJbHEHIIEro paBHOMEPHOTO ABM)KECHHUS IIapHKa
WIM TEIEKKHU.

OmnpeneneHue cpeaHed CKOPOCTH CKOJIBXKEHMS Opycka MM JBHXXEHMS LIapuKa IIo
HAaKJIOHHOM INIOCKOCTH.

OnpeneneHue YCKOpPEHHs Tejla IIPU PAaBHOYCKOPEHHOM JIBJKEHUM 110 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JIBUXKEHHMU Oe3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rumoTessl: €ciau MpU PAaBHOYCKOPEHHOM JIBUKEHMH 0e3 HadalibHOM CKOPOCTH
NyTH OTHOCATCA KakK psJ HEUETHBIX 4YHCEN, TO COOTBETCTBYIOUIME MPOMEXKYTKH BpEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JIaBJICHUS.

Onpenenenue k03 puLneHTa TPEHUS CKOIbKEHHSL.

Omnpenenenne KECTKOCTU MPYKUHBI.

Onpenenenue pabOThI CUITBI TPEHUS TPU PABHOMEPHOM JIBUKEHUH TeJla IO TOPU30HTAIBHOM
MOBEPXHOCTH.

Omnpenenenue pabOThl CHJIBI YINPYrOCTH NpU MOABEME TIpy3a C UCIOIb30BAaHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

W3y4eHne 3aK0Ha COXpaHEHUsI SHEPTUU.

Mexanuyeckue KoJ1e0aHUS U BOJTHbBI

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUH: NEpHOJ, 4acToTa,
aMIuTya. MareMatudecKuil W NpPYKUHHBIM MasTHUKMW. lIpeBpamieHune sHeprum npu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxaromue kosnebanus. BoinyxaeHHble konebanus. Pesonanc. MexaHuueckre BOJIHBI.
CBolicTBa MeXaHN4eCKUX BOJIH. [IpomonbHbIe U nonepeuHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
e€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM Telle, celicMuye-

ckue BojHbl (MC).

3Byk. ['pomMKoOCTb 3ByKa U BeicoTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

JleMoHCTpanuu

Habmroienue xonebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
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Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaburoneHne BbIHYX/I€HHBIX KOJeOaHUI U pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MTOMEPEYHBIX BOJIH (HA MOJIEIH).

HaburoneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTHYECKUI PE30HaHC.

JlabopatopHbie pabOThI U OTIBITHI

Omnpenenenne 4acToThl U Mepruoa KoieOaHui MaTeMaTHYecKoro MasTHUKA.

Omnpeznenenne 4acTOTHI U MEPHOJa KOIeOaHUH PY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH NIEpUOA KOJIeOaHH MOJBEIIEHHOTO K HUTH I'py3a OT JJIMHBI
HUTH.

HccnenoBanne 3aBUCMMOCTH TIepro/ia KoieOaHui MPYKUHHOTO MasiTHUKA OT MaccChl rpysa.

[IpoBepka HE3aBUCMMOCTH TepuoJa KojeOaHHi rpy3a, MOABEIICHHOTO K HUTH, OT MacChl
rpysa.

OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD MEPUO/Ia KOIeOaHU MPY>KMHHOTO MasiTHUKA OT
MacChbl I'py3a U )KECTKOCTU MPYKUHBI.

H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

DJIEKTPOMarHuTHOE I0Jie ¥ 3JIeKTPOMATHUTHBIE BOJIHbI

DJIEKTPOMAarHUTHOE IOJIe. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BoJH. lIkana 31eKkTpoMarHuTHbIX BOJIH. Mcrionb30BaHUE 3J€KTPOMAarHUTHBIX BOJIH AJIE COTOBOM
CBSI3H.

DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

JlemoHcTpanuu

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BonHoBbIE CBOICTBA CBETA.

JlabopatopHbie pabOThI U OTIBITHI

H3ydeHue CBOMCTB 2J1€KTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

CgeToBble SIBJICHUS

JlyueBas Mmonenb cBera. Mcrounuku csera. lIpsmonnHeidHOE pacnpocTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH oTpaskeHHUs CBETA.

IIpenomiienne cBera. 3aKOH NpenoMieHus cBeTa. [lolHOe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonb30BaHnE OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.

JIunza. Xoa nyueit B auH3e. Ontudeckas cuctema GoTroarapara, MUKPOCKOIIA U TeIecKona
(MC). I'na3 kak onTuyeckasi cucteMa. bJIu30pyKoCTh U 1aTbHO30PKOCTb.

Paznoxenue 6enoro ceeta B criekTp. OnbiTel HeloToHA. Cl10KE€HUE CIIEKTPaIbHBIX 1IBETOB.
Hucniepcus ceera.

JeMoHncTpanuu

[IpssMonuHENHOE pacIpOCTPAaHEHHE CBETA.

OtpaxkeHue cBera.

[Tonyuenne nzo6paxeHuii B IOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

ITpenomiieHue cBeTa.

ONOTHYECKUN CBETOBOJI.

Xon yuelt B coOuparomieit JuHse.

XoJ1 Ty4deil B pacCenBalOIIEH JIMH3E.

[Tomyuenne n300pa>keHuii ¢ TOMOLIBIO JTUH3.

[Tpunuun neiictBust Gporoanmnapara, MUKPOCKOIIA U TEJIECKONA.

Mogens rnasa.

Pasnosxenue 6enoro ceera B CEKTP.

[Tomyuenue 6em0ro cBeTa MpHu CII0KEHUH CBETa Pa3HBIX 1IBETOB.

JlaGopaTopHbie pabOThI U OTIBITHI
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HccnenoBanuie 3aBUCMMOCTH yIJia OTPaKEHHsI CBETOBOTO JIydya OT yrijia MajaeHusl.

N3ydyenne xapakTepuCTHK N300pakeHUs [IPEIMETA B INIOCKOM 3€pKaJle.

HccnenoBanue 3aBUCHUMOCTH yrja IMPEJIOMJIEHHS CBETOBOIO Jiyda OT yIJla MaJeHUs Ha
IPaHULIE «BO3YX-CTEKIIO».

[TomyyeHnue n300pakKeHHI ¢ ITOMOIIBIO COOMPAIOIICH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHUIIBI COOMPArOIEi TUH3BI.

OMnBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OnbITH IO BOCIIPUATHIO IIBETA MPEAMETOB IIPU UX HAOIIOIEHUH Yepe3 IIBETOBBIC (PHIIBTPHI.

KBaHTOBbBIC IBJICHUS

OmnbiTel Pesepdopra u mmanerapHast mozens atomMa. Monens atoma bopa. Mcnyckanue u
norsouieHre ceera atoMoM. KBauThl. JInnelyarsie CieKTpHI.

PagunoakTuBHOCTh. Anbda-, Oeram ramma-usnydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyxnonnas monens aroMHoro siapa. M3oTormnsl.

PanuoakTtuBHbIe peBparnienus. [lepuos monypacmnana aTOMHBIX SEp.

SnepHble peakiuu. 3aKOHBI COXPaHEHUs 3apsiIOBOr0 U MacCOBOI'O YHMCE. DHEPrus CBs3U
aToMHBIX saep. CBsi3b Macchl U dHepruu. Peakunu cunTes3a u faenenus saep. IcCTouHUKY SHepruu
Comnua u 3831 (MC).

SAnepnas suepretuka. JleficTBUs paAloaKTUBHBIX U3ITy4yeHUN Ha kuBble opranu3Msl (MC).

JemMoHcTpanuu

CreKTpbl U3JIy4eHUs U TIOTJIOMICHHUS.

CrieKTpbl pa3aMyHbIX I'a30B.

Crnextp Bojopoaa.

Habumonenue tpekoB B kamepe BuibcoHa.

Pabora cuéryrika HOHU3UPYIOMIUX U3TYICHHI.

Peructpanus uznydeHus: npupoIHbIX MUHEPAIOB U IPOAYKTOB.

JlaGopaTopHbie pabOThI U OIBITHI

Habumroenre CruloniHbIX U TMHEWYAThIX CIIEKTPOB U3IyUEHHUS.

HccnenoBaHue TPEKOB: H3MEPEHHWE OHHEPrUU YACTHULBI 1O TOPMO3HOMY MyTH (IO
¢dororpadusim).

N3mepenue painoakTUBHOTO (hoHa.

[ToBTOpHUTENBHO-0000IIAIOIITIIT MOTYITH

[ToBTOpUTENBEHO-0000IIAIOLINI MOy b TTPEIHA3HAUEH JUIsl CUCTEMATH3aIMK U 00001IeHNS
MPEIMETHOTO COACPKAHMSI U ONbITA AESITEIbHOCTH, IPUOOPETEHHOTO MTPU U3YYEHUH BCETO Kypca
¢bu3uky, a TaKke AMS NOAroTOBKM K OCHOBHOMY rOCyJapCTBEHHOMY 3K3aMeHY MO (U3UKe A
oOyJaromuxcsi, BHIOpaBIINX ITOT y4EOHBIN MPEIMET.

[Tpu n3y4eHnn JaHHOTO MOIYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI 1€ATEIbHOCTH,
HAa OCHOBE KOTOpPBIX OOECHeuMBaeTCs JOCTHXKEHHE TMPEAMETHBIX M  METallpeIMETHBIX
IUIAHUPYEMBIX pe3yJabTaToB O0OyueHHs, (OpMHUpYETCsl €CTeCTBEHHO-Hay4Hass TI'PaMOTHOCTH:
OCBOEHHUE HayYHbIX METOJIOB UCCIIEJOBAHMS IBIIEHUH IPUPOABI U TEXHUKHU, OBJIA/IEHNE YMEHUSIMU
OO0BSACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS TOTYYCHHbIC 3HAHUSI, pellaTh 3aaui, B TOM YHUCIIe
KaueCTBEHHbIE U KCIIEPUMEHTAIIbHBIE.

[IpyHIMNHMANBEHO AEATENBHOCTHBIN XapaKTep JaHHOTO pasjieNa peaau3yercs 3a C4ET TOoro,
YTO y4alluecs BBIIOJIHSIOT 3a/IaHUsl, B KOTOPBIX UM IpeIaraeTcs:

-Ha OCHOBE TIOJyYEHHBIX 3HAHUH PACIIO3HABATh U HAYYHO OOBSICHITH (DU3NUECKHE SIBICHUS
B OKpY’KaroIIeH MPUPOIEC U TOBCETHEBHOM KU3HU;

-HCIIOJIb30BaTh HAYYHBIE METObI UCCIIENOBaHUS (DU3MUECKHUX SBICHUH, B TOM YHCIE IS
MPOBEPKHU TMIIOTE3 U MOTYYEHHS] TEOPETUUECKUX BBIBOJIOB;

-00BSACHATH HAyYHbIE OCHOBBI Han0O0JI€€ BaXKHBIX TOCTUKEHUH COBPEMEHHBIX TEXHOJOTHH,
HaIpuMep, MPaKTUUYECKOr0 HCIOIb30BaHUS Pa3IMYHBIX UCTOYHUKOB YHEPIMH Ha OCHOBE 3aKOHA
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NPEBPAICHHS U COXPAHEHHUSI BCEX U3BECTHBIX BUJIOB SHEPTHUH.

Kaxnmas w3 TeM [gaHHOrO pasfena BKIIOYACT HKCIHEPUMEHTAIbHOE HCCIICAOBAHHE
oboOmraromero xapakrepa. Pas3ien 3aBepiaeTcst MpOBEACHUEM TUArHOCTUYECKON U OLIEHOYHON
paboThI 32 KypC OCHOBHOM IIKOJIBI.

Yriay0aeHHbli ypoBeHb 9 Kiace

Mexannuyeckue siBJIeHHS.

Mexannueckoe BwkKeHue. MarepuanbHas Todka. CrocoObl ONMHMCAHUS MEXaHHUYECKOTO
JBIDKCHUS: TaOJMUYHBIN, Tpadudeckuii, aHamutudeckuid. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBUXKEHUS.

BekTopHblEe BEIWYMHBI, ONEPALMM C BEKTOPAMH, IPOEKUMU BeKTOpa. Pammyc-BekTop
MaTEepUAIbHON TOUYKH, NIEPEMEILLICHUE HA TJIOCKOCTU. PaBHOMEpHOE MPSMOJIMHENHOE JBUKEHHUE.
HepaBHomepHOe mnpsmonuHerHoe aBukeHue. CpelHsss M MIHOBEHHass CKOPOCThb Tella IpHU
HEPaBHOMEPHOM JIBH>KCHHH.

VYckopenue. PaBHOYCKOpEHHOE MpPSMOJIMHEHHOE [BIKEHHE. Y CKOpPEHHE CBOOOIHOIO
nageHus. OnerTel [Nanumnest.

['padmyeckas uHTEpHpETAIUS YCKOPEHHUS, CKOPOCTH, IPOIICHHOTO MyTH U MEePEMEIICHUS
JUTSL IPSIMOJIMHEWHOTO JIBUYKEHUS.

JIBukeHue Tena, OpOIIEHHOTO O] YIJIOM K TOPU30HTY.

JBrm>keHue 1o OKpyKHOCTH. JIMHElHass CKOpPOCTh, YrioBas CKOPOCTb, IMEPHOJ U HACTOTA
oOpallleHusi MPU PaBHOMEPHOM JIBIXKEHHUH MO OKPYKHOCTH. CKOpPOCTh U YCKOpEHHE IpHU
JIBUKEHUHU 110 OKPYKHOCTH.

Bekrop cunel. PaBHoelcTBy01as cuia.

IIepsbiii 3akoH Hprorona. Bropoit 3akon Herorona. Tperuit 3akon Herorona. IIpmHnmn
CyNEPIIO3UIUHU CHIL.

Cuita ynpyroctu. 3akoH ['yka. Cuma TpeHus: cuiia TPEHUS CKOJIbKEHUS, CHIIa TPEHHUS TTOKOS,
npyrue Buasl Tpenust. Koadduuuent tpenus.

JIB>keHue TeJ Mo OKPY>KHOCTH O IEHCTBHEM HECKOJIBKUX CHIL.

3akoH bepnymin u noabéMHas cuna Kpbpuia. COBpeMEHHBIE JIeTaTeNIbHbIE annapaThl, cyaa
Ha TOJBOJHBIX KPBUIbSIX, AHTHUKPBUIO HAa CKOPOCTHBIX aBTOMOOWISX. J[BHKeHHME Toe3qa Ha
MarHUTHOM MOJIYIIIKE.

Cuita TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHMs. J[BUKEHUE Tell BOKPYT T'PABUTALIMOHHOIO
nenTpa (B ToMm unciie rianet Bokpyr Counnia). [lepas kocmudeckasi ckopocTb. HeBecoMocTh u
Neperpy3KH.

PaBHOBecue marepuanbHOil TOUKU. AOCONIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tesna
C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynsc Tena. M3MeHenue wummynbca. WMmnynbc cuibl. YHOpyroe W HEyHnpyroe
B3aUMO/ICHCTBUE. 3aKOHBI U3MEHEHUS U COXPAHEHHUS UMITYJIbca. PeakTUBHOE IBU)KEHHE.

Mexannueckass paboTta ¥ MOIIHOCTb. Pabora cui TsKecTH, ynmpyroctd, TpeHus. CBs3b
sHepruu u pabotel. [loTeHIManpHas SHEprus Teia, MOJHSATOTO HaJ TOBEPXHOCTBHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxaroil npyxuHsl. Kunertndeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH U3MEHEHHS U COXPaHEHUSI MEXaHUYECKOM YHEpruu.

JeMmoHcTpanmy.

Habmronenne MexaHU4eCcKOro IBHYKEHUS Tella OTHOCUTEIHHO Pa3HBIX TENl OTCUETA.

CpaBHeHME TyTEH U TPACKTOPHUI JBUKEHUS OJHOTO U TOTO K€ Tea OTHOCUTEIBHO Pa3HBIX
TEJI OTCYETA.

N3mepenne CKOpoCTH U YCKOPEHUS MPSMOTMHEHHOTO BUKCHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JABUKEHUSI.

HaGnronenne aABMKEHUs Tea Mo OKPY>KHOCTH.

Habnronenne MexaHUu4ecKuX SIBICHUHN, MPOUCXOIAIINX B cucTeMe oTcuéTa «Tenexkay npu
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e paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

HaGmronenne paBHOBecust Tel, CBOOOJHOTO TMajeHUs, KoJeOaHWs MasTHHKA B
MHEPLHAIbHBIX CUCTEMAaX KaK IOATBEPKACHUE PUHIUIIA OTHOCUTEIbHOCTH.

3aBUCHUMOCTb YCKOPEHMS T€JIa OT €r0 MACChl U IEHCTBYIOIIEH Ha HETO CUJIBL.

HaOnronenue paBeHcTBa CUII IPU B3aUMOAECHCTBUM TeEIL.

N3menenue Beca Tenia Ipu yCKOPEHHOM JIBUKEHUM.

Ilepenava nMIrysibca Ipyu B3aUMOJEHCTBUY TEll.

[Ipeobpa3oBanust SHEPruy Npy B3aUMOAECHCTBUU TEL.

CoxpaHeHue UMITyJIbCa IPU a0COJIFOTHO HEYIIPYTOM B3aMMOAEHCTBUH.

CoxpaHeHue UMITyJbca IPU YIPYTOM B3aUMOAECHCTBUH.

HaOnroneHue peakTUBHOTO IBUXKEHHUS.

CoxpaHeHue SHepTur Ipu CBOOOTHOM TAJACHHU.

CoxpaHeHue SHEpruy Py JBUKCHUM Tela MO JCHCTBUEM NIPYKUHBL.

JlaGopaTopHbie pabOThI U ONBITHI.

KoHncTpynpoBanue TpakTa 115 pa3roHa U JajbHEHIIEro paBHOMEPHOTO ABM)KEHHUS IIapHKa
WIH TEJIEKKH.

Omnpenenenne CcpeaHe CKOPOCTH CKOJIBKEHHs Opycka WM JBIKCHHS MIapuKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue YCKOpPEHHsI Tejla IPU PABHOYCKOPEHHOM JIBDKEHHH 10 HaKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU IyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBMIKEHMU O€3
HA4aJIbHOU CKOPOCTH.

[IpoBepka TUIOTE3BI: €CITU MPH PABHOYCKOPEHHOM ABIDKEHHH 0€3 Ha4albHOW CKOPOCTH
IIyTU OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO BPEMEHA OJIMHAKOBBI.

UccnenoBanue nBukeHus Tena, OpOLIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAaJIbHOTO JaBJICHHUS.

Omnpenenenne korppuueHTa TPEHUS CKOJIBKECHHUS.

Omnpenenenne KECTKOCTU NPY>KUHBI.

HccnenoBanue 3aBUCUMOCTH CHJIBl YIPYTOCTH, BO3HUKAIOIIEH B IMpPYXHUHE, OT CTENEHU
nepopMaluy NpyKHUHBI.

Onpenenenne padOThI CUIIBI TPEHUS TPU PABHOMEPHOM JIBH)KEHUH TeJa 10 TOPU30HTAIIbHOM
MIOBEPXHOCTH.

Omnpenenenne pabOThl CHIIBI YINPYrocTH TMpU MOABEME TIpy3a C MCHOIb30BAHUEM
HEMOABMKHOTO U TMOABHKHOTO OJIOKOB.

Mexanuyeckue Kojae0aHUs U BOJTHBDI.

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUH: MEpHOJ], 4acToTa,
amruintynaa. ['apmonnueckue koneOaHus. 3aryxarolue KosiebaHus. BeiHyX1eHHbIE KOJeOaHusl.
Pe3onanc.

MaremaTtnueckuil U IpyKUHHBIN MasTHUKU. [IpeBpalenre sHepruu npu KosjaedaTenbHOM
JBUKCHHH.

Mexanndeckne BOiHBL. [IpononbHble M monepedHble BOJHBI. CBONHCTBA MEXaHWYECKHX
BOJIH: HUHTepdepeHIMs U audpakuus. JIuMHAa BOJHBI U CKOPOCTh €€ paclpOoCTpaHEeHHS.
Mexanudeckre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. PacripocTpaneHnue u oTpakeHue 3ByKa. [ pOMKOCTb 3ByKa M BbICOTA TOHA. Pe30HaHC B
akyctuke. MHdpa3sByk u ynpTpa3Byk. Mcnonb3oBaHue yibTpa3Byka B COBPEMEHHBIX
TEXHOJIOTHUSX.

JeMmoHcTpanmy.

Habmonenue xonebanuii Ten moJ1 AeHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
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HaOnroneHue BbIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

PacrnipocTpanenne npoJoabHbIX U IONEPEYHBIX BOJIH (HA MOJIENH).

HaOnronenue unrepdepeHunu 1 qudpakiuy BOJIH Ha TOBEPXHOCTH BOJIBI.

HaburoneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTHYECKUI PE30HAHC.

JlaboparopHbie pabOThI U OIIBITHI.

OnpezneneHue 4acTOThI U IEPHOAA KoeOaHUH MaTeMaTUYECKOro MasiTHUKA.

Omnpeznenenne 4acTOTHI U MEPHOJa KOIeOaHUH PY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH I1€PUOA KOJICOAHUH Irpy3a Ha HUTH OT JJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH IIepHOJa KOJI€OAHUN NIPYKUHHOI'O MasiTHUKA OT Macchl Ipys3a.

[TpoBepka HE3aBUCUMOCTHU MEpHOAA KOJIeOaHUH Ipy3a, NOJBEIIEHHOIO K JICHTE, OT MacChl
rpysa.

OnbIThl, AEMOHCTPUPYIOLIME 3aBUCHMOCTh NIEpUoJia KoJeOaHU NPyKMHHOTO MAsATHUKA OT
MAaccChl I'py3a 1 )KECTKOCTH NPYKUHBI.

N3mepenue yckopeHust CBOOOJHOTO MaeHUsI.

DJIEKTPOMarHMuTHOE I10JI¢ U 3JIEKTPOMATHUTHBIC BOJIHBI.

DNEeKTPOMarHUTHOE I0JIe. DJIEKTPOMArHUTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX
BoJIH. [lIkasa 31eKTpOMarHuTHBIX BOJH. Mcrionb30BaHUe 2JEKTPOMAarHUTHBIX BOJIH JJII COTOBOM
cBs3u. Paguonokanus. Kocmuueckas cBs3b.

OnexkTpoMarHuTHas Ipupoaa csera. CkopocTb cBera. BoiHOBbIE CBOMCTBa CBETa:
uHTEephepeHIHs U AU(PAKITHSL.

JlemoHcTpanuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

HNuTtepdepentus u qudpakims cBeTa.

JlaboparopHbie paObOTHI U OIIBITHI.

N3yueHne CBOMCTB 3J1€KTPOMArHUTHBIX BOJIH C TOMOILBIO MOOMIIBHOTO Telle(oHa.

[TpoBeaenue onpITOB 110 HAOIOIEHUIO HHTEpPEpeHIINH U TU(PAKIIU CBETA.

CaeToBbBIC SIBJICHHS.

JlydeBasg monenb cBeTa U reomerpuyeckas ontuka. Mcrounuku ceera. IIpsMonuHeiiHoe
pacnpoctpanenue ceeta. 3atMeHus Connua u JIynsl. Otpakenue ceera. [nockoe 3epkano. 3akoH
oTpaxkeHus ceeta. [locTpoenue n3o0paxxeHuit, CPOPMUPOBAHHBIX 3€PKAJIOM.

ITpenomnenne cBera. 3akoH mpeinomwseHus cBera. llomHoe oTpakeHue cBeTa.
Hcnonp30BaHne NOTHOTO OTPAXKEHHS B ONTHYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS! CBSI3b.

Jlunza, xon naydedt B smH3e. Dopmyna ToHkoM auH3BL. IlocTpoeHue wn300pakeHuil,
c(OpMUpPOBAHHBIX TOHKOM JMH30M. Omnrtuueckas cucrema ¢oToamnmnapara, MHUKpOCKONa U
Teneckona. I'na3, kak onTuueckas cuctema. bim3opykocTs U 1anbHO30PKOCTb.

Paznoxenue 6enoro ceera B cnektp. OnbiTel HptoToHa. Cli0XKeHHE CIIEKTPaIbHbBIX 1IBETOB.
Hucnepcus csera.

JeMoHcTpanmy.

[TpstmonuHEIHOE pacIpOCTpaHEHHE CBETA.

OtpaxxeHue cBeTa.

[Tomyuenne n3o00pa>keHHii B INIOCKOM 3€pKaJie.

IIpenomnenue cera.

OnTHyeckuii CBETOBOI.

Xon tydeit B coOuparomiei JTruH3e.

Xop JIydeil B paccenBarolle JIMH3E.

[Toryuenue n300pakxeHUi C TOMOILBIO JIUH3.

[Tpunnun neiictBus ¢oroanmnapara, MUKpOCKOIA U TEJIECKOTIA.

Mopensb rinasa.
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Pasnosxenue 6enoro cBera B CHEKTP.

[Tomyyenne 6em0ro cBeTa MpHU CIIOKEHUH CBETa Pa3HBIX LIBETOB.

JlaGopaTopHbie pabOThI U ONBITHI.

HccnenoBanue 3aBUCMMOCTH yIila OTPa)XEHUSI CBETOBOI'O JIy4a OT YIJla HaJCHuUs.

W3ydeHue cBOMCTB U300pakeHUs B IUIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCMMOCTH YIJla MPENOMIIEHMsI OT yIjla NAJEHMsI CBETOBOIO Jyda Ha
TPAHUILIE «BO3LYX—CTEKIIO».

[Toydenue n300paxxeHuii ¢ TOMOIIBIO COOUPAFOIIEH JTMH3BI.

Omnpenenenne HOKyCHOIO PacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLIEH JINH3HI.

OmnBITH IO PA3TIOKEHHUIO OEIOTO CBETa B CIEKTP.

OMnBITHI 10 BOCIIPUSATHIO IIBETA MTPEIMETOB MPHU UX HAOIIOICHUH Yepe3 LIBETOBbIE (DUIBTPHI.

KBanToBbIe siBJICHUS.

OnbiTel Pe3epdopna u manetapuas Mmojens atoma. Mozenb aroma bopa. Mcnyckanue u
NOTJIoIIEeHHE cBeTa aToMOM. KBaHThI. JInHeyaThie CIEKTPHI.

PamuoaktuBHOCTh. Anb(a-, Oera- u ramma-usinydenus. CTpoeHHE aTOMHOIO sJpa.
Hyknonnass moxens atomHoro siapa. M3oromsl. PanmoaktuBHble mnpeBpaumieHus. Ilepuon
noJypacrnaaa aToMHbIX sifep. JleHcTBHE PaIMOaKTUBHBIX H3JIyYEHMH HA JKUBBIE OpPraHU3MBI.
3ammra OT palniOaKTUBHOTO U3ITyYEHHUS.

SnepHble peakiuu. 3aKOHBI COXPaHEHUs 3apsiIOBOr0 U MacCOBOI'O YMCE. DHEPrus CBs3U
aTOMHBIX si7ep. CBsA3b Macchl U 3HEpruu. Peakuuu cunresa u neneHus saep. crounnky sHepruu
Connua u 3B€34. fnepHas sHEepreTuka. JKOJIOrHuecKrue Ipo0IeMbl sIEpHON IHEPTETUKH.

JlemoHcTpamuu.

CrieKTphl U3JIy4€HUs U TIOTJIOIICHHUS.

CrexTpsl pa3Iu4yHbIX T'a30B.

CrnexTp BoaOpo/Ia.

Habmronenue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOMIMNX U3TYyUECHU.

Perucrpanus u3inydeHus IpUpOIHBIX MUHEPAJIOB U MPOJYKTOB.

JlaGopaTopHbie paOOThI U OTBITHI.

HaOnroneHue CrijIonIHbIX M IMHEWYaThIX CIIEKTPOB U3ITYUECHHUS.

UccnenoBanue TpeKOB: HM3MEPEHHE SHEPrUM YacTULBI 1O TOPMO3HOMY MyTH (IO
dororpadusim).

N3mepenue pagnoakTuBHOTrO (hoHa.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpHUTENHHO-0000IIAIOIITUI MOTYJIb PEHA3HAYEH JJISI CUCTEMAaTH3alluy U 0000IIeHHS
IPEIMETHOTO COJIEPYKaHMS U OIbITA AEATEIbHOCTH, MPUOOPETEHHOTO NP U3YUYEHUH BCETO Kypca
¢u3uku yriayOnEHHOTO YPOBHS, a TaKKe Ul MOJATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY
9K3aMeHy MO (U3UKe.

B nponecce nzydeHus 1aHHOTO MOAYIISI PEATU3YIOTCS U MOJIYYaroT JaJbHENIIee pa3BUTHE
yueOHble JeicTBUsA, oOOecleuynBalomue JOCTHKEHHE NPEAMETHBIX M  MeTalnpeIMeTHBIX
pe3ynbTaToB O0y4yeHus, (OpPMHUPOBAHHE €CTECTBEHHO-HAYYHOM TPaMOTHOCTHU: OOBSICHEHHE U
OIKCaHME SIBIICHUI Ha OCHOBE NMPUMEHEHHs (PU3NUECKUX 3HAHUN, NCCIIE0BATEIbCKUE AEUCTBUS
(BBIABMKEHHME THIOTE3, TOCTAHOBKA €M W IUIAHUPOBAHUE HUCCIIEAOBAHMSI, aHAIMU3 JIAaHHBIX U
MIOJIy4YEHUE BBIBOJIOB).

[IpenmouruTenbHONM (QOpMONM OCBOEHUS MOJYJS SIBISETCS MPAKTHKYM, Iporpamma
KOTOpOTO BKJIFOYAET:

peleHue 3a/1a4, OTHOCSILUXCS K pa3InYHbIM pa3ziesiaM U TeMaM Kypca (PU3HKH, B TOM YHCIIe
3a/1a4, UHTErPUPYIOLIUX CONEP>KAHNUE PA3HBIX Pa3JIEioB;

BBITNIOJIHEHHE JTa00paTOPHBIX PadOT U OMBITOB (BKJIOYasi pabOThI U OMBITHI U3 MEpEeUHe K
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paszenaM Kypca) B YCIOBUSAX CAMOCTOSITEIbHOIO IUIAHWPOBAHUS IPOBEIEHHS HCCIEIO0BaHMUSA,
BbIOOpa 1 000CHOBaHMS METOA U3MEPEHUS BEIMYMH, COOPKU IKCTIEPUMEHTAIBHOW YCTaHOBKH;

BBINOJIHEHHE MPOOJIEMHBIX 331aHUI PAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa (3adaHus 1o
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH), B TOM YHUCIIC 33/IaHUH C MEXITPEIMETHBIM COJIEPKAaHHEM;

paboTy HaJx TIpyNIOBBIMU WJIM WHAMBUIYAIbHBIMU IPOEKTAMH, CBA3aHHBIMHU C
coJiepKaHueM Kypca (DU3HKH.

N3yueHne MoBTOPUTEIbHO-0000MIAIOIIEr0 MO/l MOXKET 3aKaHUYMBAThCS IPOBEIECHUEM
JTUATHOCTHYECKOH paboThl 32 Kypc (U3MKH YIrIyOIEHHOTO YPOBHS, BKIIIOUAIONICH 3alaHus
pPa3sHOIO YPOBHS CJIO)KHOCTU. Pe3ynbTaThl BBINOJIHEHUS JAMAarHOCTHYECKOM paboThl MOTYT
MIOKa3bIBaTh CTETIEHb TOTOBHOCTH OOYYAIONIMXCS K OCHOBHOMY TOCYJIapCTBEHHOMY SK3aMEHY I10
¢u3uke, a TaKXKe CBUACTENbCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HayYHOH
IPaMOTHOCTH.

IInanupyemsle pe3yJibTaThl 0CBOCHHA Y4eOHOro npeamera «@Pu3uKa» HA ypOBHe
OCHOBHOI'0 00111er0 00pa30BaHuUs.

Nzydenune yue6HOTO mpeamera «Pu3nka» Ha ypOBHE OCHOBHOI'O 0OmIero 0Opa3oBaHUs y
oOyuyaromierocsi OyAayT c(hOpMHUpPOBaHbI MeTalpeAMETHbIE PEe3yibTaThl, BKIIOYAIOIIUE
MIO3HABATEJIbHBIC YHHBEpCAJIbHBbIE y4deOHBIC JCHCTBUS, KOMMYHHMKATHBHBIC YHHBEPCAIbHBIC
yueOHble JIeMCTBUS, peryJIATUBHbIE YHUBEPCAIbHbIE yueOHbIe JeicTBUs

OsgJ1ajieHne YHHUBEPCAIbHBIMH Y4eOHBIMHU MO3HABATEIbLHBIMH A€ CTBUSIMH:

1) 6Ga3oBbIE JIOTHYECKUE ACHCTBUSA:

BBISBIISIT W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB  (SIBICHUIN),
KJIaccu(puIupoBaTh ux;

BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B paccMaTpUBaeMbIX (aKTax, JaHHBIX H
HaOJI0ACHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;

BBISIBIISITh [IPUYUHHO-CIICIICTBEHHBIE CBSI3W TPH HW3YYeHUH (U3NYECKUX SIBJICHUUH U
IPOLIECCOB, IPOBOIUTH BBIBOABI C HCIOJB30BAaHUEM JACAYKTUBHBIX M HMHIYKTHUBHBIX
YMO3aKJIFOYEeHUH, BEIIBUTATh THIIOTE3bI O B3aUMOCBS3SX (DU3NYECKUX BEITUYNH;

CaMOCTOSITENIbHO BBIOMpATh croco0 pelleHus yueOHoH (u3nueckoil 3a1aun (CpaBHEHHE
HECKOJIbKMX BapHWaHTOB PEIICHHUs, BHIOOP Hamboliee MOIXOISAIIETO ¢ yY4ETOM CaMOCTOSTEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

2) 6a30BbIE UCCIIENOBATEIbCKUE ACHUCTBUS:

UCIIOJIb30BaTh BOIIPOCHI KAaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,

NPOBOJUTH IO CAMOCTOSITETIHHO COCTaBJICHHOMY TUIAHY OIIBIT, HECIOKHBIA (hU3MUYESCKHIA
HKCHEPUMEHT, HEOOJIBILIOE UCCIIEI0BaHNE (PU3UYECKOTO SIBICHUS;

OLICHMBATh HAa TMPHUMEHUMOCTh M JIOCTOBEPHOCTH HH(OpMAINIO, MOJYYCHHYIO B XOJ€
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

CaMOCTOSITENNLHO (POPMYIIMPOBaTH OOOOIIEHHS] M BBIBOJIBI IO PE3yJbTaTaM MPOBEAEHHOTO
HaOJII0IeHNUs, OIIBbITA, UCCIICOBAHMS;

POTHO3UPOBATh BO3MOYKHOE JajibHEiIee pa3BUTHE (DU3MUYECKHX MPOIECCOB, a TaKXKe
BBIJIBUTATh TPEATIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

3) pabota c uHbOpMaITHEii:

OPUMEHATHh pa3lM4YHble METOJbl, MHCTPYMEHTbIl M 3alpochl MpU IOUCKE U OTOOpe
nH(pOpMalLlMU WIN JaHHBIX ¢ YYETOM IpeaoKeHHOU yueOHo! (u3nueckoi 3a1auu;

aHaAJTM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATH MHPOPMALIUIO PA3INYHBIX BUIOB
u GopM IpesICTaBICHHUS;

OLIEHUBATh HAAE&KHOCTh HMH(GOpPMAIMU IO KPUTEPUAM, MPEUIOKEHHBIM YUUTENIEM WU
c(OpPMYITHPOBAHHBIM CAMOCTOSITENILHO;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAJIbHYIO (opMy mpeacTaBieHuss HHOpMAIMM U
WITIOCTPUPOBATH pellacMble 3aa9i HECTIOKHBIMU CXeMaMH, TUarpaMMaMi, WHOW TpaduKoi 1
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UX KOMOMHAIUSAMU.

OBiageHne yHMBepPCAJIbHBIMH Y4eOHBIMH KOMMYHMKATHBHBIMH A€ CTBUSIMU:

1) obmenue:

B X0JIe 00CYXJIeHHsI y4eOHOro MaTepuaina, pe3yibTaToB JIJAOOPaTOPHBIX pabOT U MPOEKTOB
3aJjaBaTh BOMNPOCHI MO CYHIECTBY OOCYXkJaeMON TEMbl U BBICKa3bIBaTh WJICH, HAllCJICHHBIC Ha
pelIeHHe 3a7auu U MoIIep KaHue OOIICHHS,

COTIOCTABJISITh CBOM CYKJEHUS C CYKICHUSAMHU JAPYTUX YUACTHUKOB JIMaiora, OOHapyXKUBaTh
pPa3JIMYME U CXOJICTBO MO3ULIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEICTABIISATH PE3YJIbTAThl BHIIOJHEHHOTO (DU3MYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCJIEIOBAHMUSI, TPOCKTA).

2) cOBMECTHAsI IeATEIbHOCTD (COTPYIHUYECTBO):

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIbHON pabOTHI MpHU
pelIeHnH KOHKPETHON (PU3NYECKOM MPOOIEMBI;

OPUHUMATh 1I€JIM COBMECTHOW JEATEIbHOCTH, OpPraHU30BbIBaTh JEUCTBUS 1O €€
JOCTHKEHUIO: paclpeleNsiTh PO, 00CYKIaTh MPOLIECCHl U PE3YJIbTaThl COBMECTHOM paboThI,
000011aTh MHEHHUSI HECKOJIBKHX YEIOBEK;

BBIMIOJHATh CBOIO 4YacTh pabOThl, JOCTUrasi KadyeCTBEHHOI'O pe3ylbTaTa IO CBOEMY
HAIpPAaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUSA C APYTUMH YJIEHAMH KOMAaH/Ibl;

OIICHMBATh Ka4eCTBO CBOETO BKJAJa B OOIIMN MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIHHO
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUS.

OsgJiaieHNe YHHBEPCATbHBIMHU Y4eOHbIMHU PeryJsiTHBHBIMH 1eICTBUAIMM:

1) camoopranuzanus:

BBISIBJISITH MPOOJIEMBbI B JKM3HEHHBIX M yYEOHBIX CUTyalMsIX, TPEOYIOIIUX Ui pPEHICHUS
(buznyecKuX 3HaAHMI;

OPUEHTUPOBAThCSA B PA3NUYHBIX TOJIXOJaX TMPUHATUS pelleHud (MHAUBUAYAIbHOE,
INPUHITHE PELICHUs B IpYIIe, IPUHATHE PELIEHUI Tpynoi);

CaMOCTOSITEJIbHO COCTAaBJIATh QJTOPUTM pEIIeHUs (PU3MUECKOW 3afauyd MM  IUIaH
UCCIIEIOBaHUSI €  Y4€TOM  HMEIOLIUMXCS PECYpcOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHTBI PEIIEHUN;

IIPOBOAMTH BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHHE.

2) caMOKOHTpPOIb (pedaeKcun):

JTaBaTh OLIEHKY CUTYallMH U Mpeajiarath IiaH e€ N3MeHEeHUS;

OOBSICHATh MPUYUHBI JOCTHXKEHUS (HEJOCTHIKEHUs) pe3yabTaToOB AEATEIbHOCTH, JaBaThb
OLICHKY TPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM 4YHCJIE B XOJ BBINOJHEHHUS (PU3HMUECKOTO
HCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHMBILUXCS CUTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBUSIM.

3) SMOLIMOHANIBHBIN UHTEIJICKT:

CTaBUTh ce0sl HA MECTO JPYToro 4YejloBeKa B XOJ€ CIopa WK AUCKYCCUU Ha HAyYHYIO TEMY,
MOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro0.

4) npuHsATHE CE0S U IPYTUX:

NpU3HABATh CBOE MPABO Ha OMIMOKY NP peIIeHuH (PU3NYECcKUX 3a/1a4 WIK B YTBEPKICHHUIX
Ha Hay4HbIE TEMbI M TaKOE e MPaBo JPYroro.

NPEAMETHBIE PE3YJIbTATbBI
7 KUIIACC
[TpenMeTHBIE pe3yabTaThl OCBOEHUS MPOrpamMMBbl IO (pU3HMKe K KOHIY 00y4ueHus B 7 Kiacce:
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[TpenmeTrHble pe3ysbTaThl Ha YIIyOJI€HHOM YPOBHE JOJDKHBI OTpakaTh C(POPMUPOBAHHOCTD
y 00y4arommxcs yMEHHUH:

UCIIOJIb30BaTh MOHATHS: (PU3HUECKUE U XMMUYECKHE SBJICHUS, HAOII0JCHHUE, SKCIIEPUMEHT,
MOJIeIIb, TUIIOTE3a, CAWHUIIBI (PU3NUYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemlecTBa (TBEPHIOE, JKHUIKOE, TIa3000pa3HOE), MEXaHHMYECKOE [BW)KEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPAMOJIMHEHHOE), TPAeKTOpHs, pPaBHOJCHCTBYIOIIAs CHJI, JedopMamus
(ynpyras, 1miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCYIbI;

pasnuyarh sBieHUS (OUQQy3us, TEIUIOBOE IBIKEHHE YaCTHUI] BELIECTBA, PAaBHOMEPHOE
JIBI)KEHUE, HEpaBHOMEPHOE IBUKEHHE, HHEPLIUs, B3aUMO/IEHCTBHE TeJl, PABHOBECHE TBEPBIX TEI
C 3aKpEIIEHHON OCBIO BpALLEHUS, lIepeiada AaBJIeHUs TBEPAbIMU T€JIaMU, )KMJIKOCTSMU U Fa3aMHU,
aTMoc(epHOe J1aBJIeHUE; INIaBaHHUE TeJl, IPEBPALLCHHUsI MEXaHUUECKOW SHEPTUH) IO OITUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOIINX AaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh IPOSIBICHUE U3YUEHHBIX (PU3NYECKUX SIBICHUH B OKPY’KaIOLIEM MHUpE (B TOM
yucie pU3nuecKue IBIEHUS B IPUPO/IE: IPUMEPHI IBHXKEHUS C PA3IMUHBIMU CKOPOCTSAMU B )KUBOU
Y HE)KUBOU NPUPOJE, AEUCTBUE CHII TSDKECTU, TPEHUS, YIPYTOCTH B IPUPOJIE U TEXHUKE, BIUSHUE
aTMOC(EpHOro JaBJIEHUS Ha KUBOM OpraHu3M, IUIaBaHUE PbIO, pblUaru B Tele YeJOBeKa), Mpu
TOM MEPEBOJUTh MPAKTHUUECKYIO 3aJadyy B Yy4eOHYI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HakK) GU3NIECKUX SBICHUM;

OIKCBHIBATh M3YYCHHBIC CBOMCTBA TEN W (PU3MUECKUE SIBICHHSA, HCIONB3ysd (U3NYECKHE
BEIMYMHBI (Macca, 00BEM, IUIOTHOCTb BEIIECTBA, BpEMs, IyThb, CPEAHSsS CKOpPOCTh, CHIIA
YIPYTOCTH, CUJIa TSKECTH, BEC TENa, CUJIa TPEHUsI, JaBJI€HUE TBEPIOTO Tela, JaBjeHUe cTosda
KHUJIKOCTH, BBITAJIKUBAIOLIAsl CHJIA, MEXaHHWYecKas paboTa, MOIIHOCTb, IJICUO CHJIbI, MOMEHT
CHIIBI, KOA((UIIMEHT IOJIE3HOTO JACHUCTBUS MEXaHHU3MOB, KHHETHYECKas W TOTCHIHMAIbHAs
SHEprus), Npu OMMCAHUM MPABUIBHO TPAKTOBATH (PM3UUECKUN CMBICT MCIOJb3YEMbIX BEJINYMH,
uX 0003HAYCHHSI U €IMHUIIBI (PU3HMUECKUX BEITHMUYMH, HAXOIUTH (POPMYJIBI, CBA3BIBAIONINE TAHHYIO
(Gu3MUecKyro BEJIMYMHY C JAPYTMMHU BEIMYMHAMM, CTPOUTH Ipa)uKy M3yYEHHBIX 3aBUCHUMOCTEH
(UBUYECKUX BEIUYHH,

XapakTepu3oBaTh CBOWCTBA Tell, (pU3MUYECKUe SBJICHUS M MPOLECCHl, UCHOJb3Ys MpaBUIIa
CJIOKEeHMsI CHJT (BJIOJIb OJHOM MpsiMOi), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsI pbruara (0J10Ka), «30J10TO€ MPaBUIIO» MEXAaHUKHU, 3aKOH COXPaHEHHs] MEXaHUYECKOM
SHEpruM, MpH OSTOM JaBaTb CJIOBECHYIO (OPMYIUMPOBKY 3aKOHAa M 3alKChIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

CTPOUTh MNPOCThIE (PU3NYECKHE MOJENIN pPEaJbHBIX OOBEKTOB, IMPOLIECCOB M SBIICHUH,
BBIJICJIATE TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTENEHHBbIE CBOMCTBa OOBEKTOB, MPOILECCOB,
SBJICHUH, IPUMEHATh PU3NYECKUE MOJIENH AJIsl 0ObACHEHUS (PU3NUYECKHX MTPOLIECCOB U PEILeHUs
yueOHBIX 3a7a4;

OOBSACHATh (PU3NYECKHUE SBJICHUS, MPOILIECCHl U CBOMCTBA TeNl, B TOM YHUCJIE B KOHTEKCTE
CUTyallull NPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa, U pellaTb KayeCTBEHHBIE 3a/layd, B TOM
yHclie TpeOyrolue YHUCICHHOIO OLICHWBAHMS XapaKTEPHBIX 3HAUYEHUN (PU3NYECKUX BEITUYMH,
BBIOUpATh (PU3NYECKYI0 MOJIENb, BBIABIATH MPUYUHHO-CIIEACTBEHHBIE CBSI3M U BBICTPaMBaTh
JIOTUYECKYIO IIETIOUKY PpacCyKIEHHH C HCMOJIb30BaHWEM H3YYEHHBIX CBOWCTB (PU3MUECKHUX
SIBJICHUH, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIENH;

pemaTh pacu€THbIe 331a4u (B 2—3 AecTBUS) 110 M3y4aeMbIM TeMaM Kypca pU3uKu, BbIOUpas
¢u3nUecKyro MOJENTb C MCIOJB30BAaHHMEM 3aKOHOB U (OpMYJ, CBA3BIBAIOMIMX (HU3UUECKUE
BEJIMYMHBI, 3alUCBhIBATh KPAaTKOE YCIOBHME U pa3BEPHYTOE pELIEHHE 3aJauyd, BbBIABIATH
HEJIOCTAIOUINe MM W30BITOYHBIE JaHHBIE, OOOCHOBBIBaTH BBIOOP MeETOJa pELICHUs 3a/]adH,
HCIIOJIb30BaTh CIIPABOYHbBIE JaHHBIE, IPOBOJAUTH MaTeMaTHYeCKHe NMpeoOpa3oBaHUs U PaCUETHI,
OLIEHUBATh PEATUCTUYHOCTH IOJYYEHHOIO 3HAYeHUs (PU3MUECKOW BENMYMHBI U OIpPENeNiTh
pa3MepHOCTh GU3NYECKON BETMUHMHBI, TIOTYYEHHOHN MpU PELIeHUH 3a/1a4H;
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pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PELIUTh IPU MOMOIIU (PU3MUECKUX METOJIOB, U
npeyiaraTb OPUEHTUPOBOYHBIN CIIOCOO peIIeHUs, B OMHCAHUM HMCCIEJOBAHUS pPAClO3HABAThH
IIPOBEPsEMOE MPEINOoNIoKEeHHE (TUIIOTe3Y), HHTEPIPETUPOBATD MOJIYUEHHBIH PE3yIbTaT;

IPOBOJUTH OMBITHI 110 HAOIIOJCHUIO (PU3NYECKHX SIBICHUH WM (U3NYECKUX CBOMCTB TeEl
(muddy3us, TemnoBoe paclIUpeHHe Ta30B, SBICHUE WHEPIUH, W3MEHEHHE CKOPOCTH IIpH
B3aMMOJEHCTBUM TeEJ, Ieperada AaBJICHUSA JKUIKOCTBIO M Ta30M, IPOSABICHUE JEHCTBUS
aTMoc(epHOro JaBieHUs, ACUCTBHUE MPOCTHIX MEXaHU3MOB): (HOPMYIUPOBATH MPEIIOJIOKEHNE
(rumoTe3y) 0 BO3MOXKHBIX pe3yJibTaTaX HaOJIOICHUN, CAMOCTOSTEILHO COOUPATh YCTAHOBKY U3
M30BITOYHOTO HaOOpa 000pyIOBaHMS 1 (POPMYIIMPOBATH BHIBO/IHI,

OPOBOIUTH MpPSIMbIE W KOCBEHHBbIE H3MEpEeHHs (U3NUECKUX BEIMUYUH (PacCTOSHHE,
MIPOMEXKYTOK BpEMEHH, Macca Teia, o0bEM Tena, Cuiia, TeMIeparypa, MIOTHOCTh KUIKOCTH U
TBEPAOrO TeEla, CUIa TPEHUS CKOJIBKEHUS, JaBIICHUWE BO3/]yXa, BBITAJIKUBAIOLIAs CHJIA,
NEHCTBYIONIAs HA MOTPY>KEHHOE B )KUJIKOCTh TEJO, KOOPGUIIUEHT MOJIE3HOTO IeHCTBUS MPOCTHIX
MEXaHHU3MOB) C HMCIOJIb30BAaHHEM aHAJOTOBBIX U HUMPOBBIX MPHUOOPOB, OOOCHOBBIBATH BBHIOOP
MeTo/la W3MepeHusi, (PUKCHpOBaTh TOKa3aHWs NPUOOPOB, HAXOAWTH 3HAUYCHUE H3MEPSEMOM
BEJIMUMHBI C TIOMOIIBIO YCPEIHEHUS Pe3yIbTaTOB CEPUU U3MEPEHUN U OLIEHUBAThH MOTPEIIHOCTh
U3MEPEHU;

MIPOBOJMUTH HECJOXKHBIE SKCIIEPUMEHTAIbHbIE MCCIEI0BAHUS 3aBHCUMOCTEH (U3MUYECKUX
BEJIMYMH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JABMXKYIIETOCS T€JIa OT BPEMEHHU JABM)KEHUS Tela, CUIIbI
TPEHHUSI CKOJIBKEHUS OT CHJIbl HOPMAJIBHOTO JIaBIICHUS, KauecTBa 00pabOTKHU MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbl TPEHHS OT IUIOIAAM CONPUKOCHOBEHHUS TEJ, CHJIbl YHPYTOCTH OT
VATUHEHUS TPYXUHBI, BBITAIKUBAIOUICH CHJIBI OT 00bEMa MOTrpYy>KEHHOW dYacTh Tela U OT
IUIOTHOCTU JKMJIKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTU Tella, OT IJIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJO, YCIOBHH MJIaBaHUs TEJN, YCIOBUN PaBHOBECHS phlyara U OJIOKOB): COBMECTHO C
yauteneM (GpopMynupoBaTh 3ajJady M THUIOTE3y HMCCIEIOBAaHUS, CAaMOCTOSITEIHHO IUIAHMPOBATH
HCCJIEIOBAaHHE, CAMOCTOSITEIbHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY C MCIOJIb30BaHUEM
MHCTPYKLUH, MPEACTABIATh NOJyYEeHHbIE 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUAE TAaOJIUL U
rpauKOB, OIIEHUBATh MMOTPELTHOCTH, TPOBOIUTH BHIBOJIBI IO PE3YJIbTAaTaM HUCCIIEIOBAHUS;

coOnrofaTh MpaBuia TEXHUKM Oe30macHOro Tpyaa Hpu pabore ¢ JabopaToOpHBIM
o0opynoBaHuEM;

yKa3bIBaTh MPUHIIMITEI ACHCTBHS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OApOMETp, pblyar, MOJABMKHBIA U HEMOABHKHBIN OJIOK,
HAKJIOHHAs MJI0CKOCTh;

XapakTepu30BaTh MPUHIUIBI 1EHCTBUS N3Y4YEHHBIX MPUOOPOB, TEXHUYECKHX YCTPOWUCTB U
TE€XHOJIOTUYECKHUX IPOLECCOB C HMCIOJIb30BAHUEM HMX ONUCAHMS (B TOM 4YHCIE: MOAIIUIHUKH,
YCTPOMCTBO BOAONPOBOJIA, THAPABIMUYECKHUH Tpecc, cu(OH, MAaHOMETp, BBICOTOMEp, OPIIHEBON
HAcoC, apeoMeTp), WCIONb3yd 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUW M HEOOXOAMMBbIE
¢du3nveckre 3aKOHbI U 3aKOHOMEPHOCTH;

UCTIOJIB30BAaTh CXEMbl M CXEMaTHYHBIE PUCYHKH M3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
U3MEPUTENIBHBIX TPHOOPOB U TEXHOJIOTMYECKHX MPOLIECCOB MPH PEIIEHUH y4eOHO-TIPAKTHUECKUX
3ajady;

OPUBOANUTH TpPUMEPHl  (HAXOOUTh HMH(OpPMAIMIO O TpUMepax) MPaKTHYECKOTOo
MCIOJIb30BaHUsl (PU3NYECKUX 3HAHWNM B MOBCEIHEBHOM KHU3HU Ui oOecrieueHus: 6€30nacHOCTH
npyu oOpalieHud ¢ MpudopaMM U TEXHHUUECKUMH YCTPONMCTBAMHM, COXpPAHEHHs 30pPOBbS U
COOIIOICHHSI HOPM 3KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKaIoIIel cpeie;

OCYILECTBIISATH OTOOP MCTOUHUKOB MH(pOpManuu Gpusnueckoro cojepxanus B MHTepHeTe,
CaMOCTOSITENIbHO (OPMYNIHUPYs TMOUCKOBBIM 3allpoc, Ha OCHOBE HMMEIOIIMXCS 3HAHUNA U MYTEM
CpPaBHEHMsSI  pa3IMYHBIX  HCTOYHUKOB  BBIJACHATh  HMHPOPMALMIO, KOTOpas  SIBIISETCS
MIPOTUBOPEYNBOM UM MOXKET OBITh HEOCTOBEPHOIA;
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WCITOJIB30BaTh IIPH BBIMOJHEHUU YUYEOHBIX 3alaHUi HAYYHO-TIONMYJIAPHYIO JUTEPATYPy
(GU3MYECKOTO COACpIKAHMS, CIPABOYHBIC MATEpUANBI, pecypchl ceth VIHTepHeT, BIIAICTh
npuéMaMy KOHCTICKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMHGPOPMAIMK M3 OIHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha OCHOBE 2—3
WUCTOYHUKOB HHGPOpMAIUU (PU3NISCKOTO COJACPKAHHS, B TOM 4YHUCIIC MyOIMYHO MPOBOTUTH
KpaTKHE COOOIICHHS O pe3yibTaTaX MPOEKTOB WU yU4eOHBIX UCCIEI0BAHUM, TIPHU ATOM IPAMOTHO
WCIIOJIb30BaTh M3YYCHHBIN MOHSATUIHBINA ammapar Kypca (U3UKH, COIMPOBOXKIATh BBICTYILICHUE
MpE3EHTaLNECH;

IPU BBIOJIHCHUU YUEOHBIX TPOEKTOB M WCCIEAOBAHUN PaACHpPENeNaTh OOSI3aHHOCTU B
TPYIIIE B COOTBETCTBUHU C ITOCTABICHHBIMH 33/1a4aMH, CJICIUTh 3a BHITTOJTHECHUEM IIJIaHA ICHCTBHH,
OIICHUBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIBI, BHICTPAUBATH KOMMYHUKATHBHOE
B3aMMOJICHCTBUE, YYUTHIBASI MHEHHUE OKPYKAIOIIHX.

8 KJIACC

IIpeaMeTHbIe pe3yabTaThl HA H230BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD Y
o0yJaromuxcst yMeHui:

-ACIIOJIb30BAaTh IMOHSTHS: Macca M pa3Mepbl MOJICKYJ, TEIUIOBOE JBMIKEHHUE aTOMOB W
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKHE U aMOP(HBIE TeJa, HACHIIIEHHBIN
U HCHACBHIIICHHBIA T1ap, BIAKHOCTh BO3JyXa; TEMIEpaTypa, BHYTPEHHsSS HEPrus, TEIUIOBON
JIBUraTelb; JJIEMEHTAPHBIA JJIEKTPUYECKUH 3apsll, JJIEKTPUYECKOE II0J€, NPOBOAHUKH H
JIMBJICKTPUKHU, TIOCTOSTHHBIHN 3JICKTPUYECKUN TOK, MATHUTHOE TOJIE;

-pa3nuyath sABIEHHS (TEIUIOBOE pacCIIMpEHHE/C)KaThe, TeIulomnepenaya, TeIuioBOe
paBHOBECHE, CMAuMBaHUE, KAIMJUIAPHBIC SBJICHUS, HCIAPEHUE, KOHJICHCAIMS, IUIABJICHUE,
KpucTaJmn3anusl (OTBEpJAEBaHUE), KUIIEHUE, TeIulonepenada (TErsIonpoBOJHOCTb, KOHBEKIUS,
U3JIYYCHHUE); DJICKTPU3AIMsl TEJ, B3aUMOJICHCTBHE 3apsiioB, NEHCTBUS DIIEKTPHYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHHUC, B3aHMO}1€I710TBH€ MAarHuToOB, I[el\/JICTBI/Ie MAardmMTHOIO IIOJI Ha IIPOBOJHHK C
TOKOM, 3JIEKTPOMAarHWTHAas WHIYKIHs) MO0 OMHMCAHUI0O UX XapaKTEePHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3HUECKOE SBICHNUE;

-pacro3HaBaTh MPOSIBICHUE U3YYECHHBIX (PU3NUECKHX SBICHUI B OKPY>KAIOIIEM MHUPE, B TOM
YUCJIIC q)HSI/I‘ICCKI/Ie SABJICHUA B IPpUPOAC: MOBEPXHOCTHOC HATAKCHUC U KAIMUJIJIAPHBIC ABJICHUSA B
npuUpojie, KPUCTAIUIBI B TIpupoae, uznydenre CoHIa, 3aMep3aHie BOJOEMOB, MOPCKHE OpHU3HI,
o0pa3oBaHUe POCHI, TyMaHa, WHEs, CHEra; DJIEKTPHUECKHUE SIBIICHUS B aTMoc(depe, DIIeKTPHIECTBO
JKUBBIX OPraHU3MOB; MarHUTHOE MoJjie 3eMiH, Apelid MOIFOCOB, pOJIb MATHUTHOTO MO IS
JKU3HHU Ha 3emJie, MOJISPHOE CUSHUE; MPU ITOM MEPEBOAUTH MPAKTHUECKYIO 3a7a4y B yU4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbBIE CBOWCTBA/TIPU3HAKH (PU3UUECKHX SBICHHIA;

-OMMUCBIBATH M3YUYCHHBIC CBOMCTBA TE€I U (1)I/ISI/I‘~ICCKI/IG SABJICHUSA, UCIIOJb3Ys (1)1/131/I‘IGCKI/I€
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTUsl, KOJIMYECTBO TEIUIOTHI, yIeTbHas TeIIIOEMKOCTh
BEIIECTBA, YJAEIbHAs TEIUIOTAa IUIABJICHUS, YIeNbHAas TEIUIoTa MapooOpa3oBaHMs, yelbHAs
TEIUIOTa CrOpaHHsl TOIMIMBA, KOA((UIMEHT TMOJIE3HOTO JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHTENIbHASI BJIAXHOCTh BO3[yXa, ODIIEKTPHUECKUH 3apsii, CHJIa TOKa, OJIEKTPUYECKOe
HANpsDKEHUE, COMPOTHBIICHHWE TMPOBOJIHUKA, YIEIbHOE CONMPOTUBJICHHE BEIIECTBa, paboTa U
MOINHOCTH JJICKTPUYCCKOI'O TOKa); IIpru ONIMCAaHHU IMPABUJIBHO TPAKTOBATbH CbI/ISI/I‘—IeCKI/Iﬁ CMBICJI
UCTIONIb3YEMBIX BETUYHH, 0003HAYCHUS U SIUHUIIBI (PU3NYECKUX BEIHYMH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TIpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NIECKIX BEIHYUNH;

-XapaKTEpHU30BaThb CBOMCTBA TECJI, q)HSquCKl/Ie SABJICHUA WU ITPOUECCCHI, UCITI0JIb3Ysd OCHOBHBIC
MOJIOKEHUS MOJIEKYISPHO-KMHETUYECKOW TEOPUH CTPOCHHS BEUIECTBA, MIPUHIIUI CYNEPIIO3UIINN
noJie (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa jis ydacTka Ielru,
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3akoH J[xxoyns-JleHiia, 3akOH COXpaHEHUs SHEPTUU; IPU 3TOM JaBaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMATUUECKOE BBIPAKEHMUE;

-00BSICHATh (PU3NYECKUE TPOIECCH U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYyallUl
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
00BbsCHEHHE U3 1-2 JOTMYECKHMX IIAroB ¢ OMOpod Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3MUYECKHX
SIBIICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

-pemiath pacyE€THbIE 3a/1a4M B 2-3 AEUCTBUS, UCIIONb3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIIHE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalM3a YCIOBMS 33/1a4M 3aIHCHIBAaTh KPAaTKOE YCIOBUE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUIS pEIIeHUs 3ajadd, BbIOMpaTh 3aKOHBI U (QOPMYIIHI,
HeoOXoauMble UIsl €€ pelleHUs, NMPOBOAUTH Pacd€Tbl M CPAaBHMBATh IIOJYYEHHOE 3HAUEHUE
bu3nYECKOil BETMYMHBI C U3BECTHBIMU JAHHBIMU;

-pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOUIH (HPU3UYECKUX METOIOB;
UCIIONIBb3YSl OMNHMCAHHME KCCIEAOBAHUS, BBIICIATH MPOBEPSIEMOE MPEAINOIIOKEHHE, OLEHUBAThH
MPAaBUJIBHOCTD MOPSIIKA IPOBEICHUS UCCIICIOBAHMUS, JIENIaTh BBIBO/IBI,

-IIPOBOJIUTH OTIBITHI 10 HAOIOICHUIO (PU3NYECKUX SBICHUN WM (PU3MUYECKUX CBOHCTB TEI
(kanwIIsipHbIE SIBJIICHUS, 3aBUCMMOCTb JAaBJICHHS BO3JyXa OT ero o0b&Mma, TemImepaTyphl;
CKOPOCTH IIpO-

[[ecca OCTbIBAaHUS/HATPEBAHUSI MPU HU3IMYYECHUH OT IBETa H3JIYyYarollel/OrIomarnei
MOBEPXHOCTH; CKOPOCTb MCIApPEHUs] BOJBI OT TEMIEPATypbl JKUIKOCTH U Iulomiaaud eé
MOBEPXHOCTH; AIEKTPU3ALUsS Tell U B3aUMOJICHCTBUE SJEKTPHUUECKUX 3apsIOB; B3aUMO/ICHCTBHE
MIOCTOSIHHBIX MAarHUTOB, BU3yaJlM3allUsi MAarHUTHBIX IOJIEH MMOCTOSHHBIX MarHUTOB; JIEHCTBUS
MarHUTHOTO TIOJII Ha TMPOBOJHHUK C TOKOM, CBOWCTBAa SJEKTPOMArHuTa, CBOMCTBa
AIIEKTPOJIBUraTeNsl IOCTOSHHOIO TOKa): (OpMynHpoBaTh MPOBEPSIEMBbIE IPEAIOIOKEHMUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO OOOpYAOBAaHUSA;, ONUCHIBATH XOJ ONbITA U
(GbopMyITUPOBaThH BHIBOJIBI;

-BBIMIOJIHATD MPSIMbIE U3MEPEHUS TEMIIEPATyPbl, OTHOCUTEIHHOMN BIaXXHOCTH BO3/1yXa, CUIIBI
TOKA, HaIlPSKEHUSI C UCTI0JIb30BAaHUEM aHAJIOTOBBIX TPUOOPOB U JAaTYNKOB (PU3MUECKUX BEJINYMH;
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

-IPOBOJIUTH HCCIIEIOBAaHUE 3aBHUCHUMOCTH OJHOM (U3UYECKOM BEIMYMHBI OT JIPYrod ¢
UCIIOJIb30BaHUEM MPSMBIX H3MEPEHHH (3aBUCUMOCTb COIPOTUBIICHHSI TPOBOHUKA OT €r0 JUIUHBI,
IUIOUIA/IM TIONEPEYHOr0 CEYEHUS W YAEIBbHOTO CONPOTHUBIIEHUS BEILECTBA MPOBOJHHMKA; CHJIbI
TOKa, MAYIIEr0 4Yepe3 INPOBOJHMUK, OT HANpsHKEHUS Ha MPOBOJHUKE; MCCIENOBAaHUE
MOCJIE0BATENBHOIO U MapaJIeIbHOIO COEUHEHUH MPOBOJHUKOB): MJIAHUPOBATh HCCIIEI0BAaHUE,
coOMpaTh YCTAaHOBKY M BBINOJHATh U3MEPEHHUS, CIeAys NMpeUIoKEHHOMY IUIaHy, (pUKCHpOBaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJAE Tabnull U TpapuKoB, AeNaTh BbBIBOJBI IO
pe3ysipTaTaM MCCIIEN0BaHNUS;

-IPOBOJIUTh KOCBEHHBbIE HU3MEPEHHS (PU3NYECKUX BEIUYMH (yleibHas TemI0EMKOCTh
BEIIECTBA, COMNPOTHUBICHHE IMPOBOJHUKA, paboTa M MOIIMHOCTh 3JIEKTPUYECKOIO TOKA):
IUIAHUPOBAaTh M3MEPEHMs, COOMpATh SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIE€Ays NPEeASIOKEHHOMN
WHCTPYKLMH, ¥ BBIYUCIIATh 3HAYCHUE BEJTMYNHBI;

-coONM0IaTh  IpaBWJIa TEXHUKM 0e30macHOCTH Mmpu  pabore ¢ J1abopaTOPHBIM
o0opynoBaHueM;

-XapaKTeprU30BaTh MPUHIUIIBI AHCTBUS U3YYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPONCTB C
OTIOPOii Ha MX OMMCcaHUs (B TOM YHCIIe: CHCTeMa OTOIICHHSI IOMOB, TUTPOMETP, TapoBasi TypOHHa,
aMIEpMETp, BOJIBTMETP, CUETUMK AJIEKTPUUYECKOW SHEPTuH, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelbHble  DJIEKTPONPUOOPHI (mpumepsl), NEKTPUYECKUE  NPEIOXPAHUTEINH;
AIIEKTPOMArHuT, 3JEKTPOABUTaTENb IOCTOSIHHOTO TOKA), UCIOJIb3YsI 3HAHUS O

CBOMCTBaX (PM3NYECKUX SABJICHUNA U HEOOXOUMBbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

-pacro3HaBaTh NPOCTbIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIbHBIE TPUOOPHI IO CXeMaM
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U CXEMAaTUYHbIM PHUCYHKaM (PKUAKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETpP, TUIPOMETD,
JIBUTATEb BHYTPEHHETO CTOPAHHUs, IEKTPOCKOI, PEOCTaT); COCTABIATh CXEMBbI 3JIEKTPUUYECKHUX
LeNel ¢ MOCIEN0BAaTENIBHBIM U NIAapaJUICIbHBIM COCIUHEHUEM JJIEMEHTOB, pa3iinyasl yCIOBHBIC
0003Ha4YEeHMsI DJIEMEHTOB AIEKTPUUECKUX LIENEH;

-IPUBOJUTH  NPUMEPHI/HAXOAUTh  HMHPOpPMALMIO O  MpUMepax  MPaKTUYECKOIo
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHWI B MOBCEJIHEBHOW KU3HM JJIs oOecriedeHus 0e301macHOCTH
npu oOpalieHuu ¢ npudopaMM M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 310pOBbS U
COOJIIOIEHHS] HOPM 3KOJIOTMYECKOr0 IIOBEJCHUS B OKPYIKaIOILEH Cpeie;

-OCYIIECTBIIATh MOMCK MH(pOpMaluu (U3UYECKOro CcoAep)kaHus B ceTH VHTepHeT, Ha
OCHOBE MMEIOIMXCS 3HAaHUW M MYTEM CPABHEHMS JOINOJIHUTEIbHBIX HCTOYHMKOB BBIIEIATH
UH(POPMALIKIO, KOTOPas SIBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBbITh HEJOCTOBEPHOM;

-ACIIOIb30BaTh IPHU BBIMOJIHEHUH YYEOHBIX 3aJaHHi HAayYHO-TIOMYJSPHYIO JINTEPATypy
(GU3M4ecKoro coaepXkKaHMs, CIPABOYHbIE MaTepHuajbl, pecypchl ceTu VIHTepHeT; BIaleTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHMs HMHGOpMAIMM U3 OJHOW 3HAKOBOU
CHCTEMBI B IPYTYIO;

-c037aBaTh COOCTBEHHbIE IMCbMEHHBIE W KpaTKUE YCTHBbIE COOOIIEHHs, 0000mas
UH(POPMALIUIO U3 HECKOJIBKUX MCTOUYHUKOB (PH3MUECKOTO COAEP’KAaHUS, B TOM YUCIIE MyOJINIHO
IIPEICTaBIISITh PE3YJbTAaThl IMPOECKTHOM WM HCCIENOBATEIbCKOM JEATENbHOCTH; IMPU 3TOM
IPaMOTHO HCIOJb30BAaTh HM3yYCHHBIM MOHATUHHBINA ammapar Kypca (HU3HKH, COIPOBOXKIATH
BBICTYIUICHHUE IIPE3EHTALIMEH;

-IpYM  BBIIIOJIHEHUU YYEOHBIX NPOEKTOB M HCCIEIOBAaHUN (PU3MYECKUX IPOLECCOB
pacrpenesaTs 0043aHHOCTU B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 337a4yaMH, CIEIUTh 3a
BBIMIOJITHEHUEM IUIaHA JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBAaTHO OLIEHHWBATh COOCTBEHHBIN
BKJIaJ] B JCSATEIbHOCTb I'PYIIBI; BBICTPAUBATh KOMMYHMKAaTUBHOE B3aUMOJEHCTBUE, IPOSBIAA
TOTOBHOCTb pPa3penat KOH(PIUKTHL.

IIpenmerHbie pe3yJabTaThl 0CBOCHHUSI IPOrPaMMBbI 110 pU3HKe K KOHIY 00y4eHus B 8
KJIacce Ha yriiy0J1eHHOM ypOBHe:

[IpenmerHble pe3ynbTaThl JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTh Yy OOyYaroIuXcs
YMEHUN:

UCIMOJIb30BaTh TMOHATUSA (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHHE aTOMOB MU
MOJIEKYJI, arperaTHble COCTOSIHUS BELIECTBA, KPUCTAININYECKHE U aMOP(HBIE TeNa, HACHIILIEHHBIN
U HEHAChILIEHHBIH TMap, CIocoObl HW3MEHEHHWs BHYTPEHHEHl SHepruu, 3JIeMeHTapHbIN
AIIEKTPUYECKUH 3aps]l, IPOBOAHUKH, MTOJIYIIPOBOIHUKH, TUIIEKTPUKH, UCTOYHUKHU ITOCTOSHHOTO
TOKa, JIEKTPUUECKOE U MAarHUTHOE TOJIsl, ONTHYECKasi CUCTEMAa) M CUMBOJIMYECKHH S3BIK (PU3UKH
IIPU PEIIeHNN YYEOHBIX U MPAKTHUECKUX 3ajay;

pasnnyath sBIEHUS (TEIJIOBOE pacuiMpeHue (cxkaTue), TeIIoBOe paBHOBECHE,
MOBEPXHOCTHOE HATSHKEHHME, CMAauyMBaHUE, KalWUISPHbIC SBJIEHUS, HCIIApeHHE, KOHJEHCaIus,
IUIaBJICHWE, KPUCTAJUIM3alUs, KWUIIEHHe, CIOCcOObl Terionepenadynd  (TEmIONPOBOAHOCTb,
KOHBEKIIMSI, W3JIyY€HHUE), TEIJIOBbIE MOTEPH, SJEKTPHU3aLUs Tell, B3aUMOJEHCTBHE 3apsJiOB,
JENCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKaHUE, B3aUMOJIEHCTBUE MarHUTOB, JEHCTBHE
MarHUTHOT'O MOJIsl Ha MPOBOJHHUK C TOKOM) IO OMHMCAHUIO MX XapaKTEPHBIX CBOICTB U HA OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIKX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSIBIIEHNE U3YUYEHHBIX (PU3MUECKUX SIBJICHUN B OKpYXAroIIeM MUpE (B TOM
yucie pusnueckue siBICHUS B MPUPOJIE: MOBEPXHOCTHBIE U KAaNWUIAPHBIE SIBICHUS B MPUPO/IE,
KpUCTalIbl B Ipupone, wusinydeHue ConHua, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3BL,
o0pa3oBaHUe pOChl, TyMaHa, UHEsl, CHETa, JJIEKTPUUYECKHe IBIECHHs B aTMoc(depe, 2IeKTPHIECTBO
JKUBBIX OpPraHM3MOB, MarHUTHOE MoJie 3eMJiu, Apei( IMOII0COB, POJIb MAarHUTHOTO TOJS JJIst
KHU3HHU Ha 3emiie, MOJIIPHOE CHSIHKE), TIPU STOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHHUI;
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OMKCHIBATh M3y4YCHHBIE CBOWCTBA TeNl M (hU3MUECKUE SIBJICHMSI, UCHOJb3ys (hU3nueckue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSsI SHEPIHsl, KOJIMUYECTBO TEIUIOTHI, paboTa rasa, yaejabHas
TEIIOEMKOCTh BEIIECTBA, yledbHas TEIUIOTa IJIABJICHUs, YAeIbHas TEIUIoTa MapooOpa3oBaHuUs,
yJlleNbHas TEIJIOTa CrOPaHus TOIUIMBA, KOA(M(QUIIMEHT MOJIE3HOTO JIEHCTBUS TEIJIOBOM MAIIWHBL,
OTHOCHUTEINIbHAsl BIAXXHOCTh BO3JyXa, OJEKTPUYECKHM 3aps], CHJIa TOKa, JJIEKTPUUYECKOE
HaIpsDKEHUE, CONpoTHUBIeHUE MpoBoAHuka, J/IC B Lenu NOCTOSHHOTO TOKAa, 3JEKTPUUECKOe
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta U MOLTHOCTH AJIEKTPUYECKOTO TOKA), IPU OMHCAHUU
NPaBUWIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIOJIB3YEMBIX BEIWYMH, WX OOO3HAYCHUS W
eAUHULBI (DU3HYECKUX BEJIMYMH, HAaXOOUTh (DOPMYIIbI, CBS3BIBAIOLINE MAHHYIO (PU3UYECKYIO
BEJIMYMHY C IPYTHMMH BEJIUYUHAMHU, CTPOUTH TPaPUKU H3YyYCHHBIX 3aBHUCHMOCTEH (DU3MUECKHUX
BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SBICHHUS U MPOLECCHI, UCIIOIb3Yys OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUHM CTPOCHHUS BEIIECTBA, YpPaBHEHHE TEIJIOBOTO
OanaHca, 3aKOH COXpaHEHHS AJIEKTPUYECKOro 3apsjaa, 3akoH KyloHa, MPUHLHUIT CyNeprno3uiuu
AIIEKTPUUYECKUX Mo, 3akoH Oma Uit ydactka nemnu, npaBwia Kupxroda, 3axon Oma s
nonHoi uenu, 3akoH Jxoyns-JleHma, 3akOH COXpaHEHHsS SHEPrUU, HPHU ITOM pa3IUyvaTh
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U €r0 MAaTEeMaTH4ECKOE BBIPAKCHNUE;

CTPOUTH TMPOCThIE (PU3NYECKHUE MOJENU pPEaJbHBIX OOBEKTOB, IMPOLIECCOB W SBICHUH,
BBIIETSATh IIPU STOM CYLIECTBEHHBbIE M BTOPOCTEIIEHHbIE CBONCTBA OOBEKTOB, MPOIECCOB,
SBIICHUH, TPUMEHATh (PU3NYECKUE MOJIEIH Il OObACHEHUST (PU3NUECKHX MPOLIECCOB U PEIlIeHUs
y4eOHBIX 3a7a4;

00BACHATh (U3UYECKHUE SIBICHUS, TIPOIECCHl M CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyalluil NPaKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa, W pellaTb KayeCTBEHHbIE 3a/ladl, B TOM
yrcie TPeOYIOUIMEe YMCICHHOTO OLIGHWBAHUS XapaKTEPHBIX 3HAYEHUI (PU3NUECKHX BEIHYUH,
BEIOMpaTh (DM3MUECKYIO MOJCIb, BBISBISATH MPUYUHHO-CICACTBCHHBIC CBS3M W BBICTPaWBaTh
JIOTUYECKYIO IIETIOYKY PacCy>KJIEHUH C HUCHOJIb30BAaHMEM H3YYEHHBIX CBOWCTB (DU3MYECKHX
SIBJICHHUH, PU3NUECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U MOJICIICH;

pemate pacy€THbIE 3a7aud (C MCIOJIb30BAaHHEM 2—3 ypaBHEHUH) MO M3y4aeMbIM TeMaMm
Kypca (u3ukd, BbIOMpas (U3MUECKYI0 MOJENb C HCIIOJIb30BAHUEM 3aKOHOB M (OpMYII,
CBSI3BIBAIOIINX (PU3NYECKUE BEMYMHBI, 3aMTUCHIBATh KPATKOE YCIOBHUE U Pa3BEPHYTOE pElICHUE
3a/la4M, BBIABIIATH HEJOCTAIOLIME WM M30BITOUHBIE J1aHHbIE, OOOCHOBBIBATH BBIOOP MeTOJa
pelieHuss 3aJayd, MCIOJIb30BaTh CIIPABOYHBIE JaHHbIE, NPHUMEHSATh METOJbl aHaau3a
pa3MepHOCTeH, HCIONb30BaTh rpadUyeckrue METOIbl  pelieHus  3adad, MPOBOJUTH
MaTeMaTuyeckue mpeoOpa3oBaHUsl U PacyEThl, OICHUBATh PEATUCTHYHOCTH MOIYYEHHOTO
3HaueHusl (PU3MYECKONM BETUYMHBI W ONPENENSTh Pa3MEPHOCTh (PU3NYECKOW BEIUYUHBL,
MOJIYYEeHHOU MpHU PEIICHUH 3aa4H;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIINUTh MPH NOMOIIM (PU3NYECKUX METOMAOB, U
npeyiaraTh OPUEHTHUPOBOYHBIM CIIOCOO pEIIeHUs, B OMHUCAHWU HUCCIEJOBAHUS PACIO3HABATh
IIPOBEPSIEMOE MPEIOJIOKEHNE (TUIIOTE3Y), HHTEPIPETUPOBATD MTOJIYYEHHBIH PE3yIbTaT;

MPOBOAMTDH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUN UIH (PU3UYECKUX CBOMCTB Tel
(kanwIIsipHbIE SBIIEHUS, 3aBUCHUMOCTBH JIaBJIEHUS BO3JyXa OT ero o0béMa U TeMIleparypsbl,
CKOPOCTH TIpollecca OCThbIBaHMS (HarpeBaHusl) MpU H3IYYEHUH OT I1BETa HU3Iydarouiei
(morsnomaroneii) MOBEPXHOCTH, CKOPOCTh HCHApEHHs BOJbI OT TEMIIEpaTypbl >KUAKOCTU U
IIomaau €€ MOBEPXHOCTH, AJIEKTPHU3alus TeJl M B3aUMOJACHCTBUE SJEKTPUUYECKUX 3apsiOB,
B3aUMOJICICTBHE TIOCTOSSHHBIX MAarHWUTOB, BU3YyaJH3allUsl MArHUTHBIX TIOJIEH TOCTOSTHHBIX
MarHuTOB, JI€UCTBHS MArHUTHOTO TOJIA HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOICTBa 3JIEKTPOJIBUTATENISI IOCTOSHHOTO TOKA): (OPMYINPOBATH IPOBEPSIEMOE IIPEONI0KEHNE
(rumoTe3y) 0 BO3MOXKHBIX pe3ylbTaTaX HaOJIOICHUN, CAMOCTOSTETLHO COOUPATh YCTAHOBKY U3
n30BITOYHOTO HAbOpa 000PYAOBAaHMS, OMMCHIBATH X0 ONbITa U (OPMYIUPOBATH BHIBOIBI;
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IPOBOJIUTH MpPSMbIE M KOCBEHHbIE M3MepeHMs (U3MUYECKHX BEJIMYMH (TeMmIeparypa,
OTHOCHUTEJIbHAsl BIAXHOCTb BO3AYyXa, CHJIa TOKa, HANpPsIKEHUE, YAENbHas TEIUIOEMKOCTb
BEIIIECTBA, COINPOTHBIIEHUE IPOBOJHUKA, paboTa M MOLIHOCTh 3JIEKTPUUYECKOIO TOKa) C
UCTIOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX IPUOOPOB, 000CHOBBIBATH BEIOOP METOAA M3MEPEHHUS,
(buKcupoBaTh MOKa3aHUS NMPUOOPOB, HAXOIUTh 3HAYEHUE HU3MEPSIEMOIl BEIMUYMHBI C MOMOLIbIO
YCPEIHEHMS PE3yJIbTaTOB CEPUU U3MEPEHUM 1 OLIEHUBATD MTOTPEIIHOCTh U3MEPEHUI;

IPOBOJUTh HKCIEPUMEHTAIbHbIE HCCIEI0BaHUs 3aBUCUMOCTEH (DU3MUYECKMX BEIUYHH
(3aBHCHMOCTH JaBJICHHS BO3JlyXa OT €ro 00b&Ma M HarpeBaHUs WU OXJIAXKICHHS, UCCIICIOBaHUE
ABJICHUS TeIUIOOOMEHa TMpU CMELIMBAaHMM XOJOJHOM W ropsiuell BOJbI, 3aBHCHUMOCTb
COINPOTUBIIEHUSI IPOBOAHMKA OT €ro JUIMHBI, IJIOLIAJH IONEPEYHOr0 CEYEHMsI U YAEIbHOTO
COIIPOTHBJIEHUS BELIECTBA IPOBOJHMKA, CHJIBI TOKA, MPOTEKAIOLIEr0 4epe3 MPOBOIAHMK, OT
HaINpsDKEHUS Ha IPOBOJHUKE, UCCIIEI0BAHNE TIOCIIEJOBATEILHOIO U NApaJICIbBHOTO COCAUHEHNI
IIPOBOJIHUKOB): COBMECTHO C yuuTeneM (opMysinpoBaTh 3ajady U TMIIOTE3Yy HCCIEIOBaHHUSA,
CaMOCTOSITENIbHO IUIAHUPOBATh UCCIIE0BAHUE, CAMOCTOSTENBHO COOMPATh IKCIEPUMEHTAIbHYIO
YCTAaHOBKY C MHCIIOJIb30BaHUEM MHCTPYKLMM, NPEJICTaBISATh IOJYYEHHbIE 3aBUCUMOCTHU
(bu3nUecKrx BEIUYUH B BUJIE TaOIUI U TPa(UKOB, OLIECHUBATH OTPEILIHOCTH, IPOBOIUTH BBIBObI
110 pe3yNbTaTaM UCCIIEIOBAHUS;

coOuro1aTh MpaBuiia 0€30MacHOro Tpyia Mpu padboTe ¢ 1abopaTOpHBIM 00OPYIOBAHUEM;

XapaKTepU30BaTh MPUHIUIBI AEHUCTBUS U3YUEHHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB C UCIIOJIb30BAaHUEM UX ONUCAHMSI (B TOM YHCIIE: CUCTEMA OTOIICHUS
JIOMOB, TUTPOMETP, [1apoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUUK AIEKTPUUECKON IHEPTHH,
3JIEKTPOOCBETUTENIbHBIE ~ NPUOOpPbI,  HArpeBaTeNbHbIE  AJIEKTPONPUOOPHl  (IIPUMEPBI),
IPEOXPAaHUTENN U UX NPUMEHEHHE B ObITY U TEXHUKE, IPUMEHEHUE MOCTOSHHBIX MAarHUTOB,
3JIEKTPOMArHUTOB, 3JIEKTPOJBUIaTedb IMOCTOSIHHOTO TOKa), MCIOJb3ys 3HaHUS O CBOMCTBax
(bu3nYeCKUX SIBICHUN, HEOOXO0AUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrio3HaBaTh POCTbIE TEXHUYECKHE YCTPOICTBA U U3MEPUTEIIbHBIE PHOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHETO CrOpaHMs, DJIEKTPOCKOII, PEOCTaT), COCTaBIATh CXEMbl JJIEKTPHUUECKUX LEnel ¢
MOCNEA0BATENbHBIM UM  MApajuIebHBIM COEIUHEHHEM JJIEMEHTOB, pa3jiuyas yCJIOBHbIE
0003HauEHMsI SJIEMEHTOB 3JIEKTPUUECKUX LIeTel, UCIIOIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH
M3YYEHHBIX TEXHUYECKUX YCTPOUCTB, U3MEPUTENbHBIX IPUOOPOB U TEXHOJIOTHYECKUX MTPOLIECCOB
IPU PELIeHNH Y4eOHO-TIPaKTHYECKUX 3a/1a4;

OPUBOJIUTH INpUMEpPbl (HAXOAUTh UWHGOPMALMIO O NpUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHWM B MOBCEJIHEBHOW KU3HU A o0ecreueHus: 6e30MacHOCTH
npu oOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, COXpPAaHEHUS 3/I0pPOBbS U
COOJTIOJIEHHSI HOPM 3KOJOT'MYECKOT0 TIOBECHUS B OKpY Karollei cpejie;

OCYIIECTBIIATh MOUCK HHpopMmanuu B HHTepHeTe, camocTosTensHo (opMynupys
IIOMCKOBBIN 3aIIpOC, HA OCHOBE MMEIOIINXCS 3HAHUI M CPaBHEHUS IONIOJHUTEIBHBIX HCTOYHUKOB
BBIIETISATH HHPOPMALUIO, KOTOPAsl SABJISIETCS IPOTUBOPEUMBON UM MOXKET OBITh HEZOCTOBEPHOIL;

UCIOJIb30BaTh NPU BBIMOJIHEHUH YYEOHBIX 3a/JaHU HAy4HO-TIOMYJIIPHYIO JIUTEpaTypy,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu WHTepHeT, BiageTh NpuéMaMH KOHCHEKTHPOBAaHUS
TEKCTa, mpeoOpa3oBaHusi HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

co3laBaTb COOCTBEHHbIE THCbMEHHBbIE U KpaTKue€ YCTHbIE cooOuieHus, o00001mas
UH(POPMALIMIO U3 HECKOJIBKMX MCTOUYHUKOB, B TOM YHCIIE MyOIMYHO MPEACTABIATH PE3yJbTaThl
MPOEKTHON WJIM HCCIIEIOBAaTeNIbCKON JEsTebHOCTH, MPU 3TOM TPaMOTHO HCIOJIb30BaTh
U3y4EHHBIN MOHATUHHBIN anmnapar Kypca (pU3HKH, COPOBOXKIATh BBICTYIJICHHE MTPE3CHTAIIUEH;

IpU BBINOJIHEHUH YYE€OHBIX IMPOEKTOB U HCCIENOBAaHUM (DU3MUECKUX MPOLECCOB
pacrpenensaTs 0043aHHOCTU B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33Ja4aMH, CIEeIUTh 3a
BBIMIOJTHEHHEM IUIaHa JAEHCTBUNH M KOPPEKTUPOBATh €ro, OLIEHWBATh COOCTBEHHBIM BKJIad B
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JeSITeTbHOCTD TPYIIIBI, BRICTPAUBATh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE, TPOSBIISISi TOTOBHOCTD
pa3pemiath KOHQIHUKTHIL.

9 KJIACC

IIpeaMeTHbIe pe3yabTaThl HA 6230BOM YPOBHE J0JDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y
00yJaroImuXcst yMEHHUI:

-UCIIO0JIb30BaTh IIOHATHUA: cucrema OTC‘-IéTa, MaTepI/IaJIBHaSI TOYKa, TpaeKTOpI/IH,
OTHOCHTEJIBHOCTh MEXAHHYCCKOIO JIBIXKCHHS, aehopmanus (ympyras, IUIaCTHYECKas), TPEHHE,
LEHTPOCTPEMUTEIBLHOE YCKOPCHUE, HEBECOMOCTh M IEPErPy3KH; IEHTP THKECTH; aOCOTIOTHO
TBEP/I0E TEJNO, LIEHTP TSHKECTH TBEPIOTO Tejla, pABHOBECUE, MEXAHHUECKUE KOJICOAHUS U BOJIHBI,
3BYK, HHPPA3BYK U YJIBTPA3BYK; DJIEKTPOMATHUTHBIC BOJHBI, IITKaja AJIEKTPOMATHUTHBIX BOJIH,
CBET, OJU30PYKOCTh M AadbHO30PKOCTh, CIHEKTPHI UCITYCKAHHS W IOTJIOMICHHS, anb(da-, Oerau
raMma-u3JIyqeH s, H30TOIbI, sAepHast YHEPreTHKa,;

'pa3JII/I‘-IaTI) SIBJICHUS (paBHOMepHOG n HCpaBHOMCpHOC HpﬂMOHHHCﬁHOe JABMIKCHUC,
PaBHOYCKOPEHHOE IPSAMOJIMHEHHOE IBHKEHIE, CBOOOIHOE MaICHIE TEJI, PABHOMEPHOE JIBHIKCHHE
10 OKPY)KHOCTI/I, B3aHMOI[€I>iCTBH€ TECII, peaKTI/IBHOG JBHXXCHUC, KOHe6aTeJII)HOC JIBUXXCHHC
(3aTyxarolire U BhIHYKICHHBIC KOJIcOaHMsI), PE30HAHC, BOJIHOBOE JIBH)KEHHE, OTPAXKECHUE 3BYKa,
NPSIMOJIMHEHHOE PACIpPOCTPaHEHUE, OTPAKEHUE M IPEIOMIICHHE CBETa, IMOJHOC BHYTPEHHEE
OTpaKE€HHE CBETa, Pa3lIoKEHHE OEIoro CBETa B CIIEKTP U CIOKEHHE CHEKTPAIbHBIX IBETOB,
I[I/ICHGPCI/I?I CB€Ta, €CTCCTBCHHAsA paI[I/IoaKTI/IBHOCTB, BO3HUKHOBCHUC HHHCﬁ‘IaTOFO CHCKTpa
U3JTy4CHHsI) [0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPHPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

-pacro3HaBaTh MPOSBICHUE U3YICHHBIX (PH3MUCCKUX SBJICHHI B OKPYXKAIOIIEM MUpE (B TOM
qucCJie (1)I/I3I/ILICCKI/IC SABJICHHUS B HpI/IpOI[eI HpI/IJII/IBI)I U OTJIMBBI, ABUXKCHHEC IIJIAHECT COHHG‘-IHOﬁ
CHCTEMbI, PEAKTHBHOC [BH)KCHHE >KHMBBIX OPraHW3MOB, BOCIPUATHE 3BYKOB KMBOTHBIMH,
3EeMJIETPSACEHUE, CEICMUYECKUE BOJIHBL, IlyHAMU, X0, [[BETA TEJI, ONTUYECKHUE SIBJICHUS B IPUPOJIE,
OHMOJIOTUYECKOE JICHCTBHE BHUIMMOTO, YIIBTPa(HOJIETOBOIO W PEHTICHOBCKOTO H3IyYCHHUN;
€CTECTBEHHbIN palnOaKTUBHBIN (OH, KOCMUYECKHE JIYyUH, PaIMOaKTUBHOE U3TyUEHHE PUPOIHBIX
MUHEpAJIOB; JICHCTBHE pAJMOAKTUBHBIX W3IYyYCHUH HAa OpPraHW3M YEJIOBEKa), MPHU ITOM
MEePEBOANTH MPAKTUUECKYIO 3a/1adyy B y4e€OHYIO, BBIIETSATH CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKU
(U3NIECKUX SBIICHHIA;

-OIINChIBATH H3y‘ICHHBIe CBOﬁCTBa TSI U (1)I/I3I/I‘-IGCKI/I€ SIBJICHUA, I/ICHOJ'IBSY?I (1)I/ISI/I‘I€CKI/I€
BEJIMYKMHBI (CPENIHSS U MTHOBEHHAsI CKOPOCTh TeJla TP HEPaBHOMEPHOM JIBMIKEHHH, YCKOPCHHUE,
nepeMelieHue, MyTh, YIIIoBas CKOPOCTh, CHJIa TPEHUS, CUJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHUE
CBOOOJTHOTO TIaJieHWsI, BEC Tella, UMIYJIbC Telia, MMITYJIbC CHJIBI, MEXaHWuYecKas paboTra u
MOITHOCTB, ITIOTCHIINAJIbHAA 3HepFI/I${ TEJa, IIOJHATOIO Haqg HOBCpXHOCTBIO 3EMIJIN, ITIOTCHIINAJIbHAsA
DHEPTHUsl CKATOW MPYKUHBI, KHHETUYECKAs SHEPTUs, TIOJHAs MEXaHUUECKasi SHEPTusi, IePUoaI U
4yacToTa KojeOaHwuii, TMHA BOJIHBI, TPOMKOCTB 3ByKa M BRICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTeb
TIPEJIOMIICHUS CPEIbl); IPU OMTMCAHUH TIPABUIIBHO TPAKTOBATH (PU3HMUECKHUI CMBICIT HCTIOIh3yEeMBIX
BCJIMYHH, 0603Ha‘—IeHI/I$I U CAUHUIIBI (1)I/I3I/I‘-IGCKI/IX BCJIMYHNH, HAXOJIUTH q)OpMy.TII)I, CBS3BIBAIOIIINC
JMAHHYI (U3MUYECKYI0 BEIMYMHY C JIPYTMMU BEIMYMHAMH, CTPOUTh TpadUKH H3YyYCHHBIX
3aBHCUMOCTEN (PU3NUECKUX BETUUNH;

-XapaKTepU30BaTh CBOWCTBA TeN, (PU3UYCCKUE SIBJICHHUS M TPOIECCHI, MCIOIB3Ys 3aKOH
COXpaHeHI/Iﬂ 3HepFI/II/I, 3aKOH BCGMI/IpHOFO TATOTCHUA, HpI/IHHI/IH CyHepHO3I/IHI/II/I CHJI, HpI/IHHI/IH
OTHOCHUTENIbHOCTH ["anuiies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAXKCHHUS
U TIPEIIOMIICHHSI CBETA, 3aKOHBI COXPAHCHHS 3apsIOBOTO M MAacCOBOTO YHCEN TMPH SIECPHBIX
peakiMsx; TpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa W 3allUChIBATh €r0
MATECMATHYCCKOC BI)Ipa)KeHI/Ie;
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-00BSICHATH (pU3NYECKUE MPOIECCHl U CBOICTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYallHii
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPHUUYUHHO-CIIEJACTBEHHBIE CBSI3H, CTPOHUTH
00BsSCHEHHE W3 2-3 JIOTMYECKHUX IIAaroB ¢ OMOPOH Ha 2-3 M3y4YEHHBIX CBOMCTBA (PU3MUYECKHX
SIBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

-pemiath pacuéTHble 3a7auu (ONMUparonIrecs Ha cUcTeMy U3 2- 3 ypaBHEHHUH), HUCIONb3Ys
3aKOHBI U (POPMYJIBI, CBSA3BIBAIOIINE (PU3UUECKUE BETMUYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4u
3alUChIBaTh KPaTKOE YCJIOBUE, BBISBISATH HEIOCTAIOIIME HIIM M30BITOUHBIEC JAaHHbIC, BHIOUPAThH
3aKOHBI W (OPMYJbI, HEOOXOAWMBIC MJISi pEIICHUs, NPOBOAMTH PACUYETHI U OLECHHUBATH
PEATUCTUYHOCTD MOJYYEHHOTO 3HaYEHUS (PU3NYECKON BETTUUHHBI;

-pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIH (PU3MUYECKHX METOJIOB;
UCIIONIb3YSl OMNHMCAHME HCCIEAOBAHUSA, BBIICIATH MPOBEPSIEMOE IMPEAINOIOKEHHE, OLEHUBAThH
NPaBWIBHOCTh TIOPSIKA TIPOBENEHHS] HWCCIEAOBAHMS, JeiaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;

-IIPOBOJIUTH OMBITHI IO HAOMIOACHUIO (DU3MUECKUX SBICHUN WM (GU3NYECKUX CBOMCTB Tell
(u3yueHnue BTOporo 3akoHa HpIOTOHa, 3aKOHa COXPAaHEHHUs SHEPruu; 3aBHUCUMOCTbH IE€pPHOJA
Kosie0aHuit

NPY>KHHHOTO MasTHHUKA OT MAacChl TPy3a M KECTKOCTH NPYXHHBI U HE3aBHCUMOCTH OT
aMIUIMTYIbI MallbIX KOoJeOaHU; MPsIMOIUHEITHOE PaclpOCTpaHEHHE CBETa, pa3jioxeHHe 0eraoro
CBETa B CIIEKTP; U3Y4YEHHUE CBOICTB M300pakE€HUS B IUIOCKOM 3€pKaJle U CBOWCTB M300pa’keHUs
npeaMeTa B cOOMparoiiei JuH3e; HaOII0JeHHE CIUIOUTHBIX M IMHEHYaThIX CIIEKTPOB U3ITy4eHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HAOOpa 000PyIOBaHUS; OMMCHIBATH X0
OTIBITA U €T0 Pe3yNbTaThl, GOPMYIUPOBATH BHIBOJIBI;

-IPOBOJIUTh TIPU HEOOXOAWMOCTH CEPUI0 TPSMBIX H3MEPEHHH, ONpeneisisi CpeaHee
3HaYEHHE U3MEPSEMO BEeIUYUHBI ((POKYCHOE pacCTOsIHHE COOMpArOIIeil TUH3bI); 000CHOBHIBATh
BBIOOD cItoco0a H3MEPEHUS/ H3MEPUTEITHHOTO TPHO0Pa;

-IPOBOJIUTh UCCIIEJIOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYUH C HCIOIb30BAHHEM
NPSMBIX W3MEPEHUH (3aBUCHMOCTh ITYTH OT BPEMEHHU MpPH PaBHOYCKOPEHHOM JIBIKCHHU Oe€3
HayalbHOM CKOpPOCTH; MepHoAa KojJeOaHWM MaTeMaTH4ecKOro MasTHMKa OT JJUHBI HHUTH;
3aBUCHUMOCTH YIJla OTPa)KE€HHUs CBETa OT yrja MaJeHus U yria MpeloMIICHUs OT yIJia NajJeHus):
IUTAHUPOBATh MCCIIEJOBAHUE, CAMOCTOSITEILHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YNIbTaThl
MIOJTYYEHHOW 3aBUCHUMOCTH (PH3UYECKUX BEIIMYHMH C YIETOM 33JaHHOW TOTPEITHOCTH W3MEPEHUH
B BUie Ta0IMIl U TpadUKOB, 1e1aTh BBIBOBI 110 pe3yabTaTaM HCCIEeIOBAHUS;

-IIPOBOJINTH KOCBEHHBIE M3MEPEHHS (PU3NIECKUX BEITMUUH (CPETHSS CKOPOCTh U YCKOPEHHE
TeJa IPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOTHOTO MaleH!sl, KECTKOCTD MPY>KUHBI,
KOA(Q(UIIMEHT TPEHMsI CKOJIBXKEHHs, MeXaHWdeckas padoTa M MOIIHOCTb, YacTOTa U TEPUOJ
KoJIeOaHN MaTEMaTHYECKOTO U PYKUHHOT'O MassTHUKOB, ONTHYECKAasi CHJIa COOMPAIOLIEH JINH3BI,
paZMOaKTHBHEIA ()OH): TUIAHMPOBATH M3MEPEHHS; COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBINOJIHATh U3MEPEHUs, Celysl PEATI0KEHHON HHCTPYKIMH; BBIYUCIATh 3HAUYCHUE BETMUUHBI U
aHAJIM3UPOBAThH MOJTy4YEHHBIE PE3yIIbTATHI,

-co0II0aTh MpaBWila TEXHMKM O€30MacHOCTH Ipu  pabore ¢  J1abOpaTOpHBIM
00opyI0BaHUEM;

-pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (PU3MUECKUX MOJEJeH: MaTepuaibHas TOUKa,
a0COTIOTHO TBEPOE TEJIO, TOUEUHBIM HCTOUHUK CBETA, JIy4, TOHKAs JINH34, [IJIaHeTapHasi MOJIENb
aToMma, HyKJIOHHasi MOJIeJIb aTOMHOTO $1/1pa;

-XapaKTePHU30BaTh MPUHITUIIBI IEHCTBHUS N3yYCHHBIX IIPHOOPOB U TEXHHYECKUX YCTPOUCTB C
OMoOpoil Ha WX omHucaHus (B TOM YHUCIE: CHUJAOMETP, JAaTUUKH TOJO0XKEHHUS, PACCTOSHUS U
YCKOPEHUH,

pakeTa, 3X0JIOT, OYKH, MEPHUCKOI, (oToanmapar, ONTHUYECKUE CBETOBOJBI, CHEKTPOCKOII,
JIO3UMETp, Kamepa BuiabcoHa), WCIONB3ysS 3HAHUS O CBOMCTBAX (PU3MUYECKUX SIBJICHUA U
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HEo0XouMble PU3NYECKHE 3aKOHOMEPHOCTH;

-UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHBbIE PUCYHKHM M3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENIBHBIX TPHOOPOB U TEXHOJIOTMYECKHUX ITPOLIECCOB MPH PEILIEHUH Y4eOHO-TTPAKTHUECKUX
3ajjay; ONTUYECKUE CXEMBI IS IIOCTPOCHUS M300pakKeHHUH B IUIOCKOM 3€pKajle U COOMparoei
JIMH3E;

-IPUBOJUTH  MPHUMEPHI/HAXOAUTh  HMHPOPMALMIO O  MpUMEpax  MPaKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B IMOBCEJIHEBHOW JKU3HM AJs o0ecrnedeHus 0e30MacHOCTH
npu oOpamieHuu C NpuOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 310POBBbS H
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEACHUS B OKpY Kalollel cpeie;

-OCYIIECTBIATh TOUCK HH(pOpMaIu (U3NIECKOTO coaepxaHuid B ceTu HHTepHer,
CaMOCTOSTENILHO (POPMYJIHPYS HOUCKOBBIN 3apOC, HAXOJUTh IIYTH ONPEAEICHHs JOCTOBEPHOCTH
MOJyYeHHOW NH(pOpMAIUK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTTOJTHUTEIbHBIX HICTOYHUKOB;

-ACIOJIb30BaTh IIPU BBINOJIHEHUM YYEOHBIX 3aJlaHMi Hay4HO-IIONYJSPHYIO JINTEPaTypy
(Gu3nMUecKoro coaepxkaHus, CIPABOYHbIE MaTepHajbl, pecypchl ceTu VIHTepHeT; BIaleTh
npuéMaMu KOHCTIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMKA W3 OJHOW 3HAKOBOM
CUCTEMBI B IpYTYIO;

-C03aBaTh COOCTBEHHBIC MMCbMEHHBIC M YCTHBIE COOOIICHUSI HA OCHOBE MH(pOpMAINU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOrO colepKaHMsl, MyOIMYHO MPEACTaBIATh PEe3yJbTaThl
IPOEKTHON WJIM HCCIIEN0BATENbCKON JAESITENbHOCTH; IPU 3TOM TIPAaMOTHO HCIOJIb30BaTh
U3y4eHHbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKU U COMPOBOXKIATh BHICTYIIJICHHUE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

IIpenmeTrHbie pe3yJIbTaThl 0CBOCHHS NIPOrPaMMBbI 110 (pr3HKe K KOHIY 00y4YeHH s
B 9 Kj1acce Ha yriiy0JIeHHOM YPOBHe:

[IpenmerHble pe3ynbTaThl JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTh Yy OOyYaroIuxcs
YMEHHMN:

UCIIOJIb30BaTh MOHATHUSA (CHCTEMa OTCYETA, OTHOCUTEIIBHOCTh MEXaHUYECKOI'O JBMKEHUS,
HEBECOMOCTh U MEperpy3kd, LEHTP TSKECTH, MEXaHHMYECKHE BOJIHBI, 3BYK, HMH(pa3ByK H
YIBTPa3BYK, IEKTPOMarHUTHbIE BOJIHBI, PEHTTE€HOBCKOE U3IIy4EHHE, KA 3JIEKTPOMarHUTHBIX
BOJIH, ICTOYHHMKH CBETA, OJIM30PYKOCTh U 1aJIbHO30PKOCTbh, CIEKTPbI UCITYCKaHHUS U MOTJIOIIEHUS,
anba-, OeTa- W TaMMa-U3IydyeHMs, H30TONBI, SAEpHAs U TEPMOsJIepHas JHEpPreTHkKa) u
CUMBOJINYECKUH S3bIK (PU3UKH MPU PEUICHUH YY€OHBIX U MPAKTUYECKUX 33/]a4;

pasnnyath sBIEHHS (PaBHOMEPHOE W HEPABHOMEPHOE MpPSIMOJMHEHHOE JBH)KEHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHENHOE JBU)KEHUE, CBOOOJHOE NaJ€HUE TeJ, [BHXKEHHE IIO
OKPYXKHOCTH, B3aHMOJEHUCTBUE TEJl, PABHOBECHE MaTEPUAIBLHON TOYKH, PEAKTUBHOE JIBH)KEHUE,
HEBECOMOCTh, Koyie0aTeslIbHOE JBW)KEHHE (FapMOHMYECKHE, 3aTyXalolllhe, BbIHYKICHHbIE
KoJIe0aHus1), pPE30HAHC, BOJIHOBOE [BM)KEHHE (pacmpoCTpaHEHHE U OTpaKeHUE 3BYKa,
uHTepdepeHs M AUPPAKIUS BOJH), NPSIMOJIMHEWHOE pacHpOCTpaHEHHUE, OTpaXKeHHe U
IpeJIOMIIEHUE CBETA, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jiokeHue Oenoro cBera B CIEKTp
U CIIOKEHHME CIEKTPAJIbHBIX LIBETOB, €CTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HUKHOBEHHE
JMHEWYaTOro CHEKTPa U3Iy4eHHs ) [0 ONHUCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMIHUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUSHHBIX (PU3NUECKUX SBJICHUH B OKpYKaIOIIeM MUpE (B TOM
ymciie (U3NYecKue sSBICHUS B MPUPOJE: NMPUIMBBI U OTIUBHI, JABMKeHUE TutaHeT ColHeyHOoU
CUCTEMBI, DPEAKTHBHOE JIBUKEHUE >KMBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >XHUBOTHBIMH,
3eMJIETpsCEHNE, CEICMUUECKHE BOJIHBI, IlyHAaMU, 9X0, LIBETa T€JI, ONITUYECKUE SBJICHUS B IPUPO/IE,
Ouosornyeckoe JEHCTBHE BUIMMOTO, YJIbTPa(HUOIETOBOTO M PEHTICHOBCKOTO H3IIy4eHHH,
€CTECTBEHHbIN PaInOaKTUBHBIN (OH, KOCMUYECKHE JIyUH, PaIMOAKTUBHOE U3TyUEHHE PUPOTHBIX
MUHEPAJIOB AEHCTBUE PAJUOAKTUBHBIX U3TyYEHUI HA OPraHU3M YEJIOBEKA), IPU 3TOM [IEPEBOUTH
MPAKTHUYECKYIO 3a/1auy B y4eOHYI0, BBIIEISTH CYIIECTBEHHbIE CBOWCTBA (IPU3HAKH) (PU3MUECKHUX
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SIBIICHHI,

OINMUCLIBATH HU3YYCHHBLIC CBOMCTBA TeI U (I)I/I3I/I‘-IGCKI/IC SABJICHUS, HUCIIOJIB3Ys (1)I/I3I/I‘-IGCKI/IC
BEJIMYUHBI (CPEIHSS M1 MTHOBEHHAs CKOPOCTh TeJla MPH HEPAaBHOMEPHOM JBIKEHUH, YCKOPEHUE,
MEPEMEILICHUE TMPU PABHOYCKOPEHHOM MPSMOJIMHEWHOM [BU)KEHUH, YIJOBas CKOPOCTb,
[EHTPOCTPEMHUTEIILHOE YCKOPEHUE, CHjla TPEHHMsI, CHJIa YIIPYTOCTH, CHJIa TSKECTH, YCKOpPEHHUE
CBOOOIHOTO TAJICHUS, BEC TeNa, IICHTP TSHKECTH TBEPIOTO Tella, UMITYJIbC TEJa, UMITYJIbC CHIIBI,
MOMEHT CHJIbI, MEXaHHYECKasi padoTa M MOIITHOCTb, MOTCHIIMAJIbHASI YHEPTUS TeJIa, TOHATOTO HaJl
MMOBCPXHOCTHIO 3CMJIM, IMOTCHIUAJIbHAA SHCPIrus coKaTon MPY>XUHbI, KUHCTUYCCKAd OSHCPIUs,
MOJIHAsI MEXaHWYECKas DHEPrus, MEepuoj MW 4YacToTa KoJeOaHHH, NMEPHOJl MaTeMaTHYEeCKOTO U
MPY>XUHHOI'O MAasATHUKOB, HJIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTH CBCTA,
MOoKa3aTeNlb MPEJIOMIICHUST CPE/Ibl), TIPU OMMCAHUU MPABHIBHO TPAKTOBATh (DU3UUYCCKUNA CMBICI
HCIIOJIB3YCMbIX BCJIWYHUH, HUX OGOSH&‘ICHI/IH n CIAUHUIBI (1)I/ISI/I‘ICCKI/IX BCJIMYHMH, HaAXOJIUTb
(GbopMyJIbI, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIIMYMHY C JPYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJIUYMH;

XapaKTCpHU30BaATh CBOMCTBA TECII, (1)I/I3I/I‘IGCKI/Ie SABJICHHUA M IIPOLECChI, HMCIIOJIb3Yyd 3aKOH
COXPaHEHUS SHEPTUH, 3aKOH BCEMHPHOTO TITOTCHHSI, MPUHIIMII CYEPHO3UIUU CHJI, TMPUHIUI
OTHOCUTENLHOCTH ['anmwiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS MMITYJbCa, TEOPEMY O
KMHETUYECKO 3Hepruu, 3akoH ['yka, 3akoH bepHysuin, 3aK0HbI OTpaKeHHsI U TPETOMIICHUS CBETA,
dbopMyTy TOHKOW JIMH3BI, TUIAHETAPHYIO MOJEIb aToMa, HYKJIOHHYIO MOJENIb aTOMHOIO sJipa,
3aKOHBI COXPAHCHHS 3apsJOBOTO M MAaCCOBOTO YHCEN IPH SACPHBIX PEAKIHUAX, IPH 3TOM
pa3nuYaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MAaTEeMaTHIECKOE BEIPAKEHHUE;

CTPOUTH (PU3UYECKHE MOJICIN PEATbHBIX 0OBEKTOB, IMPOIIECCOB M SBJICHUM, BBIACIATH MPH
ATOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOWCTBA OOBEKTOB, MPOLIECCOB, SIBICHUN, TPUMEHSIThH
buznueckue Moaenu Uit 00bsACHEeHUs (PU3MUECKUX MPOIIECCOB U PEICHUs YUeOHBIX 3a7a4;

06’I)$ICH$[TI) (1)I/I3I/I‘-ICCKI/IG SABJICHUS, TPOUECChI U CBOWCTBA TCJI, B TOM YHCJIE B KOHTCKCTC
CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W peliaTh KayecTBEHHbIE 3a/lad, B TOM
yhclie TpeOyrolue YHUCICHHOrO OLICHMBAHMSI XapaKTEpPHBIX 3HAYEHWH (PU3MUYECKUX BEJINYMH,
BbIOUpaTh (DU3MUECKYIO MOJEINb, BBISBISATH MPUUYUHHO-CIEACTBEHHBIE CBS3M U BBICTPaWBaTh
JIOTUYECKYIO TIETIOYKY PACCYXKIEHHM M3 2—3 IIaroB ¢ HMCIOJH30BAHUEM H3yYEHHBIX CBOWCTB
buznYeCcKuX SIBICHUN, PU3NYECKUX 3aKOHOB, 3aKOHOMEPHOCTEN U MOJIEINEi;

pemath pacu€THble 3aJayd [0 U3Yy4aeMbIM TeMaM Kypca (U3MKH, BbIOMpas
COOTBETCTBYIOIYIO (DU3HUUECKYIO0 MOJIENb C UCTIONB30BAHNEM 3aKOHOB U (DOPMYII, CBA3BIBAIOIINX
¢u3nyeckue BENWYUHBI, 3allMChIBaTh KpPAaTKOE YCIOBHE U pa3BEPHYTOE pELICHHE 3a/adH,
BBISIBJISITH HEAOCTAIOIINE WIM M30BITOUHBIE JaHHBIE, OOOCHOBBIBaTh BHIOOP METOJAa pelIeHUs
3ala4i, HMCIIOJIB30BATh CIIPABOYHBLIC AOAHHBIC, MPHUMCHATH MCETOJbI aHAJIM3a paSMepHOCTeﬁ,
UCIIONIb30BaTh TIpaduueckue METOAbl pelIeHHs 3aJady, MPOBOAWTH MaTeMaTUYECKUE
npeoOpa3oBaHus U pacu€Thbl, OLEHUBATh PEATTUCTUUYHOCTD MOJYYEHHOTO 3HAUY€HUs (PU3NUYEecKOon
BEJIMUMHBI M OMpPENesTh Pa3MEepHOCTh (PU3MUECKON BEIMYMHBI, MOJYYEHHON MpU pelIeHUU
3a7a4u;

pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PEUIUTh IIPU MOMOIIN (PU3MUECKUX METOJIOB, U
npeajiaratb OpH@HTHpOBO‘—IHBH?I CHOCO6 PEeIICHHA, B OIMMCAHUH HCCIICAOBAHUA PACIIO3HABATH
MIPOBEPSIEMOE TPEANOIOKEHUE (TUIIOTE3Y), OLEHHUBATh NPABUIBHOCTH MOPSAKA MPOBEACHUS
WCCIIEI0BAHMS, HHTEPIPETUPOBATH NOJYYEHHBIN PE3YJIbTAT;

MPOBONTD OMBITHI MO HAOMIONCHUIO (DU3MYECKUX SBICHUN WM (DU3MUECKHX CBOMCTB TeN
(n3ydyeHne BTOpOTO 3akoHa HBIOTOHA, 3aKOHAa COXpPAaHEHUS SHEPTHH, 3aKOHA COXpaHEHUS
UMITyJIbCa, IeHCTBUE 3aKOHa bepHysIM 1 BOSHUKHOBEHUE OIBEMHOMN CHIIBI KPbLJIa, 3aBUCUMOCTh
nepuoAa KoyiebaHWI NPY)KMHHOTO MasATHHKA OT MacChl Tpy3a U KECTKOCTH NPYKUHBI U
HE3aBHCUMOCTh OT aMIUIMTYAbI MaJbIX KoJeOaHUU, MPSMOIUHEIHOE paclpoCTpaHeHHE CBETA,
pasnokeHre Oenoro CBeTa B CIEKTp, M3yYeHHE CBOWMCTB M300paXE€HUsS B IJIOCKOM 3€pKalie U
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CBOICTB M300pakeHus MpeIMeTa B cOOUparoIei JrH3e, HA0MI0ACHUE CIUIONIHBIX U TMHEHYaThIX
CIIEKTPOB U3ITy4eHUS): (POPMYITHPOBATH MPOBEPSEMOE MPEAIOIOKEHHE (THUIIOTE3Y) O BO3MOKHBIX
pe3ynbTaTax HaOIIOJIEHUI, CaMOCTOSTENIbHO COOMpaTh YCTaHOBKY M3 HM30BITOYHOTO Habopa
000py/I0BaHUsl, ONUCHIBATH XOJI OMBITA ¥ (POPMYITHPOBATH BHIBOJIBL;

MPOBOAUTH IIPU HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONPEIeIisAs CpeHEEe 3HAUCHUE
U3MEPSAEMON BEJIMYMHBI W ONpEAENss IOTPEIIHOCTh pPe3ylIbTaTOB MPSIMbBIX H3MEPEHHIA,
000CHOBBIBAThH BBIOOP CIIoco0a U3MepeHusl (M3MEPUTEIBHOTO MPUO0pa);

POBOJUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BETUYMH (CPEIHsS CKOPOCTh U YCKOPEHUE
Tesa MpU PaBHOYCKOPEHHOM JBM)KEHUU, YCKOPEHHE CBOOOTHOTO MaIeHus, )KECTKOCTh MPY>KUHBI,
KOO(PQHUIMEHT TPEeHUs CKOJIbKECHHS, MEXaHW4YecKas pabdoTa W MOIIHOCTh, YacTOTa M IEPUOJ
KoJie0aHUN MaTeMaTUYECKOro U MPY>KUHHOTO MAasSTHUKOB, (DOKYCHOE pacCTOSTHUE COOMparoleit
JIMH3BI U € ONITHYECKas CHIIA, PaJMOaKTUBHBIN (DOH) C MCTIOJIb30BAaHINEM aHAJIOTOBBIX U IIU(PPOBBIX
puOOpPOB: 0OOCHOBBIBATH BEIOOP METO/Ia U3MEPEHUS, ITIAHUPOBATh U3MEPEHUS, CAMOCTOSTEIILHO
coOupaTh IKCHEPUMEHTANbHYIO YCTAHOBKY, BBIUYUCIISTh 3HAYCHHE BEIMYUHBI M aHAIU3HPOBATH
IIOJIyYEHHBIE PE3YJIbTAThl, OLIEHNBAS [TOTPEIIHOCTD PE3YJIbTaTOB KOCBEHHBIX U3MEPEHU;

MPOBOANUTH SKCIIEPUMEHTAJIbHbIE HUCCIEOBAHUS 3aBUCUMOCTEH (U3UUYECKUX BEIUUYHH
(3aBHCHMOCTB IIYTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JBM)KCHUHM 0€3 HadalbHOH CKOpPOCTH,
3aBHCUMOCTH CUJIbI TPEHUSI CKOJIBKEHHS OT CHJIbl HOPMAIIBHOTO JIaBJICHHS, Iepuoaa KoieOaHui
MaTeMaTHYECKOTO MAasTHUKA OT JJIMHBI HUTH, ONPENEIICHUEe YCKOPEHHUS CBOOOTHOTO TaJCHHS,
WCCJIEIOBAaHNE M3MEHEHHUS BEIMUMHBI U HAMpaBIEHUS MHIYKIIMOHHOTO TOKAa, 3aBUCUMOCTb yria
OTpaKEHMsI CBETa OT yIJla MAJCHMsI, yria MpeIOMJIEHHs OT yrjia MaJeHUs CBETOBOTO Jyua,
UCCJIEIOBAHKUE TPEKOB: U3MEPEHUE PHEPTUH YACTHIIBI IO TOPMO3HOMY IyTH (110 oTorpadusam)):
COBMECTHO C yuyuTesleM (pOpMyIHpoBaTh 3aadyy M TMIIOTE3y HMCCIEA0BAaHUSA, CaMOCTOSTEIbHO
IUIAHUPOBATh HUCCIEOBAaHHE, CAaMOCTOSITENILHO COOUpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY,
NPECTABIIATh MOJyYCHHBIE 3aBUCHMOCTH (DU3MUYECKMX BEIMYMH B BHJIE TaONHIl U TPaHKOB,
OILICHUBATh MOTPEIIHOCTH, TPOBOAUTH BHIBOJBI 110 PE3yIbTaTaM HUCCIIEIOBAHUS;

co0Jro1aTh MpaBmiia 0€301acHOTO TpyAa Mpu padoTe ¢ 1abopaTOPHBIM 000PYI0BAHUEM;

XapaKTepU30BaTh MPUHIUIIBI JEHUCTBHS U3YYSHHBIX MPHUOOPOB, TEXHUUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKHUX IPOILIECCOB C HCIOJIb30BAHMEM WX OMHCAHUA (B TOM 4YHUCIE: CIHJIOMETP,
JMATUYMKH TTOJIOKEHHSI, PACCTOSHUS U YCKOPEHHUSI, paKeTa, 9X0J0T, OUKH, TIepUCKoIl, (hoToanmapar,
MHUKPOCKOII, TEJIECKOI, ONTUYECKHUE CBETOBObI, CHEKTPOCKOI, J03UMETp, Kamepa Buibcona),
UCTIONB3YSl 3HAaHUA O CBOMCTBAaX (DM3MUECKUX SBICHHUM M HEOOXoauMble (QU3NYecKue
3aKOHOMEPHOCTH, HMCIIOJB30BAaTh CXEMBl W CXEMaTHYHBIE PUCYHKH W3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTHYECKUX MPOIIECCOB MPHU PEUIeHUH y4eOHO-
MPAKTUYECKUX 3a7a4, ONTHYECKHE CXEMBbI JUIsl TIOCTPOSHUS N300paKEHUI B IJIOCKOM 3epKaiie U
coOuparole JT1H3E;

OPUBOJIUTH MpUMEpPbl  (HAXOAUTh UWHGOPMALMIO O MpUMEpax) MPAKTUYECKOTO
UCIMOJIb30BaHUs (PU3NYECKUX 3HAHWH B TMOBCEJIHEBHOW KU3HM JJs o0ecredeHus 0e30MacHOCTH
npu oOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAaHEHHUS 3/I0pPOBbS U
COOJTIOJIEHHSI HOPM 3KOJIOTMYECKOT0 MIOBECHUS B OKpY Karolllei cpejie;

OCYIIECTBIIATh MOUCK HHpopMmanmun B HHTepHeTe, camocTosTensHO (opMyIupys
MOMCKOBBIN 3aMpoc, HAXOAUTh MYTH ONpPEAENeHUs] JOCTOBEPHOCTH MOTyYeHHONW HH(OpMAIIUK Ha
OCHOBE UMEIOIINXCSI 3HAHUH H JIOMOJTHUTEIHHBIX HCTOYHUKOB;

UCIIONIb30BaTh TMPH BBHIMOTHEHUH YYeOHBIX 3aJaHUN HAy4HO-TIOMYISPHYIO JHTEpaTypy,
CIpaBOYHBIE MaTepHalibl, pecypchl ceTh WHTepHeT, BilajeTb NpUEMaMU KOHCIIEKTHPOBAHUS
TEKCTa, MpeoOpa3oBaHusi HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

co3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIIEHMSI Ha OCHOBE MH(pOpMaLUU U3
HECKOJIbKUX  HMCTOYHHMKOB, NYOJMYHO  TPEACTABIATh  PE3yidbTaThl  MPOCKTHOW WU
HCCIIEIOBATENIbCKON A TETbHOCTH,IIPH 3TOM I'PAMOTHO MCIOJIb30BaTh U3YYEHHbBIA TOHATHIHBIN
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anmapar u3y4aeMoro pasjeia (pU3MKU U CONPOBOXKAATH BBHICTYIUICHHE MpE3eHTAIel ¢ yuéTom
0Cc0OEHHOCTEH ayTUTOPHH 00YUYAIOIIHUXCS.

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI
MPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHUsA

B ¢enepanbHBIX W pETMOHANBHBIX MPOLEAYpaX OICHKH KadyecTBa 0Opa3oBaHUs
UCTIONB3YETCSl TepeueHb (KoAuUKaTOp) paclpeAcsieHHBIX [0 KJaccaM MPOBEPSEMBIX
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHUS OCHOBHOW 0O0pa3oBaTeIbHOW IMPOrpaMMbl OCHOBHOT'O
0011ero 00pa3oBaHus U DJIIEMEHTOB COACPKAHUS 1O (hU3HKE.

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHNSI OCHOBHOI 00pa3oBaTe/IbHOM
IIDOBEDS IIDOIrDAMMBI OCHOBHOI'0 00111€r0 00DA30BaAHNS
1.1 MCIIOJIb30BaTh U3YUYEHHBIE MOHATHS
1.2 pa3yinyaTh SBJICHMS 110 OIMCAHHUIO MX XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,

JACMOHCTPUPYIOIUX TAHHOC (I)I/I3I/I‘IeCKOG SABJICHHUC

1.3 pacrio3HaBaTh MPOSBICHUE N3YUYECHHBIX (PH3MUECKUX SBJICHUN B OKPYKAIOLIEM MUPE, B TOM
qrciae (pU3NYecKue sBJICHUSA B IPUPOAE, IIPU 3TOM MEPEBOAUTH NMPAKTHUECKYIO 33/1a4y B
y4eOHYI0, BELICISITh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (PU3UUECKUX SBICHUN

1.4 OIKCBHIBATh HM3YYCHHBIC CBOWCTBA TeNl M (U3NYECKUE SIBICHUS, HCIONB3Ys (PU3HMUECKUE
BEJIMYMHBI, [IPU ONUCAHUM NPABUIBHO TPAKTOBATb (DPU3MYECKHM CMBICI HCIOJIb3YEMbIX
BEJIMYMH, WX OOO3HAYEHMS] W EOUHMIBI (PU3UYECKUX BEJIMYMH, HAXOAUTb (OPMYJIBL,
CBSI3bIBAIOILME TAHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTMMHU BEIMYMHAMU, CTPOUTH I'paduKu
M3y4EHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINIHH

15 XapaKTCPpU30BaATh CBOMCTBa TCII, (1)I/I3I/I‘IGCKI/IC SIBJICHHUA U ITPOUCCCHI, UCIIOJIb3YS N3YUCHHBIC
3aKOHBI, IIPU OBTOM JAaBaTb CJIOBCCHYIO (1)OpMy.HI/IpOBKy 3aKOHa M 3a1ucChIBaTh C€ro
MaTCMATUYCCKOC BBIPAKCHUC

1.6 00BACHATH (I)I/ISI/I‘ICCKI/Ie SABJICHUS, IPOLIECChI U CBOMCTBA TCJI, B TOM 4YHUCJIC U B KOHTCKCTC
chyauHﬁ MPAKTUKO-OPUCHTHUPOBAHHOI'O XapaKTEpa: BBIABIATL NPUYIUMHHO-CICACTBCHHBIC
CBA3U, CTPOUTH 0o0BsicHEeHHE U3 | - 2 TOTMYECKHX IIaroB C OHOpOfI Hal-2 N3YUCHHBIX

CBOMCTBA (I)I/ISI/I‘IGCKI/IX HBHCHHﬁ, (1)I/I3I/ILIGCKI/IX 3aKOHa WX 3aKOHOMCPHOCTH

1.7 pemaTh pacy€THbIE 3a/1a4M B 1 - 2 TeHCTBUS, UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOLINE
(du3nyeckre BEITMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHSI 3aJ]auyl 3alMChIBaTh KPATKOE YCIOBHUE,
MOJICTAaBIATh (DU3MUECKUE BEJIWYMHBI B (OPMYNBl U NPOBOJAUTH PACUEThl, HAXOAMUTH
CIpaBOYHBIC JIaHHbIE, HEOOXOJMMBbIE Ul pELIeHUs 3ajady, OLEHHMBATh PEATMCTHYHOCTh
MOJTY4YeHHOW (PU3MUECKON BETMYNHBI

1.8 pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIMTh IPU MOMOIIN (GU3NYECKUX METOJOB, B
ONMCAaHUM MCCIIEIOBAHUS BBIICATH IPOBEpsieMoe MPenookeHne (TUIoTe3y), pa3anyaTh
1 WHTEPIPETUPOBAThH MOJIYYEHHBIN pe3yiabTaT, HAXOAUTh OUIMOKH B XOJI€ ONbITa, JEJIaTh
BBIBOJIBI 10 €TI0 PE3YJITATAM

1.9 [IPOBOJIUTH OIBITHI MO HAOMIOIEHUIO (PU3NYECKUX SBICHUHM MM (PU3HMUECKUX CBOMCTB Tell:
(bopMynupoBaTh MPOBEPSIEMbIE MPEATIONOKEHHSI, COOUPATh YCTAHOBKY U3 MPEUI0KEHHOTO

000PYI0OBAHMS, 3aMKMCHIBATH X0 ONbITA ¥ GOPMYINPOBATH BEIBOJIbI
1.10 BBITIOJIHATL HPAMBIC UBMCPCHUSA C UCIIOJIB30BAHUCM AHAJIOTOBBIX U I_[I/I(I)IZ)OBBIX HpI/I60pOB,

3alyChIBaTh IIOKa3aHHsA MPUOOpPOB € YYETOM 3aJaHHON aOCOJIOTHOW MOTPEIIHOCTH
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1.11

[IPOBOJAMUTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJIHOM (pU3MYecKol BEIMYMHBI OT JAPYro ¢
MCIIOJIb30BAaHUEM TPSAMBIX HM3MEpPEHMId, y4acTBOBaTh B IUIAHUPOBAHUU Yy4eOHOTO
MCCIIeIOBaHMsI, cOOMpaTh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIeays MPeyIoKEHHOMY)
1any, (PMKCUPOBATh Pe3yJbTaThl MOJTYYEHHOW 3aBHCUMOCTH (PM3NYECKUX BEJIIMYMH B BHJIE
MpeJI0KEHHBIX Ta0IuIl U TpaduKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHUS

1.12

MPOBOJANTH KOCBEHHBIC W3MEpEHUs (U3MYUECKUX BEJIMYMH, CIEAYys MPEAT0KESHHOM
WHCTPYKLUU: TPU BBIMOJHEHUH U3MEPEHHUI COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIYHCIIATH 3HAYCHUE UICKOMOM BEJIMYUHbI

1.13

coOroAaTh MpaBuiia TEXHUKHU O€30MacHOCTH MPH paboTe ¢ J1ab0paToOpHBIM 000PYI0BaHUEM

'1.14

YKa3bIBaTh MPUHIUIBI JACHCTBHUS NMPHOOPOB M TEXHUYECKUX YCTPOWCTB, XapaKTEPH30BaTh
NPUHLUIBI JEHCTBUS HM3yYEHHBIX IPUOOPOB M TEXHMYECKHX YCTPOWCTB C MOMOIIBIO HX
ONHUCAHMS, HCIONB3Yys 3HAHUS O CBOMCTBaX (DM3MYECKHX SBICHUA M HEOOXOIMMBbIC
(bu3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH

1.15

[IPUBOJIUTH IPUMEPHI (HAXOAUTh UHPOPMAIIHIO O IPUMEpaX ) MPAKTUYECKOT0 UCII0JIb30BaHUS
(du3nyeckux 3HAHMA B IIOBCETHEBHOM KM3HM Juid obOecredyeHus: O€30IacHOCTU IpH
oOpallleHun ¢ npudopamMu U TEXHUYECKUMHU YCTPONCTBaAMH, COXPAHEHHUS 3I0pPOBbsl U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 MOBEICHNUS B OKpY Karollel cpene

1.16

OCYIIECTBIISITh OTOOpP HMCTOYHUKOB HH(OpPMAIMK B ceTH HHTEpHET B COOTBETCTBHH C
3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE HUMEIOIIMXCSA 3HAHUW U IIYTEM CpPaBHEHUS
PA3TUYHBIX UCTOYHUKOB BBIACIATH MHPOPMAIUIO, KOTOPAs SBJSETCS MPOTUBOPECUNBOMN WITH
MO>KET OBITh HEIOCTOBEPHOM

1.17

MCIIOJIb30BaTh TMPU BBINOJIHEHUU YYEOHBIX 3aJaHUi HAyYHO-TIONMYJSPHYIO JIUTEPATypy
(u3MYECKOro cojep KaHMsl, CIPaBOYHbIE MaTepuaibl, pecypchl ceth VHTepHer, BiaaeTh
npuéMaMyu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(OPMALIUU U3 OAHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO

1.18

co31aBaTh COOCTBEHHBIE KpAaTKHE INMHCHMEHHBIC M YCTHBIE COOOIIEHWS Ha OCHOBE 2-3
MCTOYHUKOB HMH(pOpMammu (U3MYECKOTO COAEpKAaHMS, B TOM 4YHCIEe MyOIUYHO AeNaTh
KpaTKHE COOOIIECHHS O pe3yibTaTax MPOEKTOB WM y4EOHBIX HCCIEAOBAHHM, MPU ITOM
FPaMOTHO MCIOJIb30BaTh U3YUYEHHBIN MOHATUHHBINA anmapar Kypca (hU3MKH, COMPOBOXKAATH
BBICTYIIJICHHE MPE3CHTAIMEN

1.19

[IPU BBINIOJIHCHUHN y‘Ie6HLIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/II\/'I pacnupeacisiTb 00513aHHOCTH B rpyImme
B COOTBETCTBHH C IIOCTABJICHHBIMU 3aJad4aMH, CIICAUTH 3a BBIIIOJIHCHHEM IIJIaHA I[CI\/IICTBI/II\/'I,
AJICKBATHO OILICHUBATb COOCTBEHHBIH BKJIad B JCATCIBHOCTb TPYIIIbI, BBICTPAUBATH
KOMMYHUKATHUBHOC BSaHMOHCﬁCTBHG, YUUTBIBAsA MHCHUEC OKPYXKAIOIIUX

IIpoBepsiemble 3JieMeHTBI coaepskaHu (7 Kiacc)

Kon [Kog IIpoBepsieMble 3J1eMEHTHI CO/IePKAHUS

pasae PJICMCEH
Jia Ta

1 ®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIIET'O MHUPA

11 du3znka - HayKa o npupoe. SABnenus npupoapl. PU3NUecKUe ABICHUS: MEXaHUUECKUE,

TCIIJIOBBIC, DJICKTPUUCCKHUE, MAIrHUTHBIC, CBETOBLIC, 3BYKOBBIC
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1.2 dusndeckue BeauYUHBL. M3mepeHue Gu3nveckux BenUMYuH. DU3HYECKHUE TPUOOPHI.
[TorpemHocTs U3MepeHU. MexayHapoaHas CUCTEMA €IMHUL]

1.3 EcTecTBEeHHO-HAYYHBI METOJ TO3HaHMs: HaOJI0JeHHe, IIOCTAHOBKA HAay4YHOTO
BOIPOCA, BBIIBKCHHE TUIOTE3, SKCIEPUMEHT IO MPOBEpPKE TUIOTE3, OOBSICHEHHE
nnﬁnmnﬂpmnr‘n dRICHUA

14 Onucanue GU3NUECKUX SBJICHUN C TIOMOLIBIO MOJICIEH

1.5 [IpakTuyeckue paboTHI:

3MepeHne pacCTOsTHUM.

M3mepenne 00bEMa KUAKOCTH U TBEPAOTO Tea.

OnpeneneHne pasMepoOB MaJIbIX TEI.

M3mepenue TeMmiepaTypbl NPy IIOMOIIM >KMJKOCTHOIO TEPMOMETpa M JaTYUKA
TEMIIEPATYPbI

2 [IEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

2.1 CTpoeHue BellecTBa: aTOMbl U MOJEKYNBI, X pa3Mepbl. OMBITHI, J0Ka3bIBAIOIINE
TMCKPETHOE CTPOCHUE BEIIECTBA

2.2 JIBukeHne vactull BemiecTBa. CBsi3b CKOPOCTH JBHMKEHHUS YACTHI[ C TEMIEPATypOM.
bpoyHoBCKOe ABMKeHue, T Py3us

2.3 B3anmMoeliicTBHE YacTHI] BEIECTBA: MPUTHKCHUE U OTTAIKUBAHUE

2.4 ArperaTHble COCTOSIHHSI BEIIECTBAa: CTPOCHHE Ta30B, JKUIKOCTEH U TBEPABIX
(KpuUCTaIUTMYECKUX) Tel. B3auMOCBSI3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHUAX M MX aTOMHO-MOJIEKYISIPHBIM CTPOECHHEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUMN BOIBI

2.6 [IpakTuyeckue paboTHI:
OrieHKa IMaMeTpa aToMa METOJIOM PsIIOB (C UCTONIb30BaHueM (pororpaduii).
OnBITH IO HAOIIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OMBITHI 10 OOHAPYKEHUIO ACUCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSKEHUS

3 JIBII2K ME 1 B3BAUMOJEUCTBUE TEJI

ET

3.1 MexaHnueckoe ABMKeHUEe. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBMKEHUE

3.2 Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBWXKEHUU. Pacuér mytu u
BPEMEHHU JIBUKCHUS

3.3 SABnenne wHepIMU. 3aKOH MHEPIMHU. B3auMopeiicTBue Ten Kak MpUYMHA WU3MEHEHUS
CKOPOCTH JIBFDKCHHS TeJl. Macca Kak Mepa MHEPTHOCTH Telia

3.4 [[notHOCTB BemiecTBa. CBSA3b MIIOTHOCTH C KOJMYECTBOM MOJICKYJ B €IUHHIE 00bEMA
BEIlleCTBa

3.5 Cuita KaK XapaKTEepPUCTHKA B3aUMOICUCTBUS TEI
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3.6 Cuna ynpyroctu u 3akoH ['yka. 3mMepeHue cuiibl ¢ MOMOUIbIO JUHAMOMETPA

3.7 SABnenue TAroTeHUs U cwia Tspkectu. Cuila TsDKECTH Ha Jpyrux miaHeTax. Bec tena.
Hesecomocts

3.8 Cuna tpenus. TpeHue cKoIbKeHHs U TPeHHUE MOKos. TpeHre B IpUpoie U TEXHUKE

3.9 CJ105)K€HHE CUJI, HAITPaBJICHHBIX 110 OJIHOW MpsIMOi. PaBHOIEMCTBYIOIIAS CUIT

3JI0  [[Ipaktudeckue pabOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JABIKEHHUS (IIapUKa B KUIKOCTH, MOAEIH
HIICKTPUYECKOr0 aBTOMOOWIS M Tak janee). OmpeneneHue CpeaHel CKOPOCTH
CKOJIbKCHHS OpYCKa WM IIapUKa 110 HAKIOHHOW IIOCKOCTH.

OmnpeneneHne MIOTHOCTH TBEPIOTO TeENa.

OnbITH, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsDKEeHUs (aedopManin) mpy>XKUHBI OT
PUII0KEHHOMN CHIIBI.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBKEHUS! OT Beca Tejla U
XapakTepa CONPUKACAIOIIMXCS TOBEPXHOCTEH

3.11  |Dusuueckue SBICHUS B IPUPOJIE: TPUMEPHI ABIKEHHS C Pa3IMYHBIMU CKOPOCTSIMU B
PKMBOM M HEXXHMBOW NPUPOJIE, AEHCTBHE CHIIBI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHuuyeckue ycTporucTBa: AMHAMOMETP, OIIUITHUKI

TTABJIEHUE TBEP/IBIX TEJI, )KUIKOCTEN U TA30B

4.1 JlaBnenue TBEpOrO Tena. CrocoObl yMEHBIICHHUS U YBEIMUCHUS TaBICHUS
4.2 /laBieHue ra3a. 3aBUCUMOCTD JJaBJICHUS ra3a oT 00bEMa, TeMIIepaTyphl
4.3 [lepenavya naBieHus TBEPABIMU TeJIaMU, >KUJIKOCTAMH M Ta3zaMu. 3akoH [lackams.

[[HeBMaTHYECKHE MAlIMHBI

4.4 3aBUCUMOCTh JIaBJICHHUSI JKHUJIKOCTH OT TayOuHBL. [mapocraTWyeckuil mapasiokc.
CooOmaronuecs cocybl. [ napaBindecKkue MexaHu3Mbl

4.5 AtMmocdepa 3emnu U aTMocepHoe JaBieHue. [IpuunHbl cylecTBOBaHUS BO3AYIIHON
o0onouku 3emsu. Oneit Toppuuern. 3aBUCUMOCTH aTMOC(HEPHOTO JABJIEHHS OT
BBICOTHI HaJ] YPOBHEM MOps

4.6 3mepenue atmocdepHoro aaeineHus. [Ipubopbl ans u3MepeHHs aTMOC(epHOro
aBIICHUS

4.7 JlelicTBUEe JKHIKOCTH M Tra3a Ha MOrpyKEHHOE B HHUX Telo. BrITamkuparomias
(apxuMenoBa) cuiia. 3aKk0oH Apxumesa

4.8 [InaBanue Ten. Bo3ayxomnnaBanue

4.9 [IpakTiueckue paboThI:
VccrnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHON B *KHMJIKOCTb
JacTH Tena.

OHpCIleJ'IeHI/IC BBITAJIKUBAIOMICH CHIJIBI, ):[CI\/'ICTBYIOH_ICI‘/JI Ha TCJIO,
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[IOI'PYKEHHOE B )KUIKOCTbD.
IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLICH CHJIBI, JCHCTBYIOLIEH HAa TEIO B
PKUJIKOCTH, OT MaccChl Tela.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CHUJIbI, AEHCTBYIOIIEH Ha
TEJO B XKUAKOCTU, OT 00bEMA MOrPYKEHHOI B )KMJIKOCTh YaCTH TeJa U OT IJIOTHOCTHU
PKUIKOCTU. KoHCTpyupoBaHuWe apeomeTrpa WM KOHCTPYHPOBAHHME JIOJKH U
OIpeIeNICHUE €€ TPY30I0IbEMHOCTH

4.10 dusndeckue SBICHUS B IMPUPOJC: BIMSIHUE aTMOC(EpHOro MaBlieHHWsS Ha JKHUBOU
OpraHu3M, IJIaBaHHE PHIO

4.11 TexHUyeckue YCTPOMCTBA: COOOIIAIOUINECS] COCYIbl, YCTPOWCTBO BOJOMPOBOJA,

THIPABIMYECKUN TPecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IOPUIHEBOM HAacoc,
apeoMeTp

3) PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanuueckasi pabora
5.2 MexaHn4ecKkas MOLIHOCTh
5.3 [IpocTble MeXaHU3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecHs
ppluara
0.4 [IprMeHeHne paBuiIa PaBHOBECHS pbluara K 0JIOKY
9.5 «3050TO€ TpaBUIO» MexaHUKU. KoshuIMeHT mosie3Horo AeicTBUS MeXaHU3MOB.
[IpocTble MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenuuanpHas SHEPTUH TeJa, MOHATOrO HaJ 3eMIIEN
0.7 Kunernueckas sHeprus
5.8 [lonHas MexaHWuYeckas SHeprus. 3aKOH W3MEHEHUS U COXpPAaHEHHS MEXaHWYEeCKOU
DHEPrUuu
5.9 [IpakTuyeckue paboTHI:
Onpenenenue padbOThl CHJIbI TPEHUS MPH PABHOMEPHOM JIBWKEHUHM Teja I10
TOPU30HTAIBHON TOBEPXHOCTH.
MccnenoBanue ycioBUi paBHOBECHUS phlyara.
3mepenne KIIJ[ HakIOHHOM TUIOCKOCTH.
M3ydyeHne 3aKk0Ha COXpaHEHHsI MEXaHUYECKON IHEPIUH
5.10 Du3nyecKue SIBICHNS B IPUPOJIE: PblYaru B TEJIE YEJI0BEKA
IIpoBepsiemble TPeOOBaHUSA K pPe3y/1bTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBarte/ibHOI mporpamMmel (8 kJacc)
Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM
npoBep NPOrpaMMbl OCHOBHOI0 0011ero o0pa3oBaHust
s1eMOro
pe3yJib
|_Tara
11 MCIOJIb30BATh MOHATHS
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1.2 pas3iinydaTtb ABJICHUA II0 OIHMCAHHWIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JIEMOHCTPHUPYIOIIMX JaHHOE (PU3HYCCKOE SIBICHUE

1.3

pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (DU3NUECKUX SIBICHUH B OKPYXKAIOIIEM MHUpE, B TOM
qucie (usnyeckue sSBICHUS B IPUPOAE, IPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 33Jady B
y4eOHYI0, BBIIEIATH CYyIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SABICHUN

14

OIMCBIBATh M3YYCHHbIC CBOWCTBA Tel U (U3NYECKHUE SBICHMS, UCHOIb3Yyd (PU3MUECKUE
BEJIMYMHBI, NIPU ONHCAHUU MPABUIBHO TPAKTOBATh (U3NYECKUH CMBICT HCIOIb3yEeMBIX
BEIMYMH, OOO3HAYEHMS M EAUHUIBl (U3NYECKUX BEIMYUH, HAXOIUTh (HOPMYIIbI,
CBSI3bIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIHMYUHY C IPYTMMHU BEJIHMUYUHAMHU, CTPOUTH TpaduKu
M3y4EHHBIX 3aBUCUMOCTEH (pU3MUECKUX BETUYMH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, (GU3NYECKUE SIBJICHUS U MPOLECCHI, UCIOb3Ys U3yUYEHHbIE
3aKOHBI, TPH OSTOM JIaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHa W 3alHCHIBATH €ro0
MaTeMaTHUYECKOE BBIPAXKCHUE

1.6

OOBSICHATH (PU3UYECKUE TPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC M B KOHTEKCTE CHUTYaIlHi
[IPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbISBIATh IPUUYUHHO-CIEICTBEHHBIE CBS3H,
CTPOUTH OOBsACHEHUE U3 | - 2 JIOTMYECKHX IIAroB ¢ NOMOIIbK 1-2 M3y4eHHBIX CBOMCTBA
(u3n4eCKUX SIBICHUH, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbIC 3aa9u B 2 - 3 IeHCTBHSA, UCIIONIB3YS 3aKOHBI U ()OPMYJIbI, CBSI3BIBAIOIIHE
(u3nyeckre BEJIMYMHBI: HA OCHOBE aHaIN3a

YCJIOBHS 337]a4M 3alIUChIBATh KPATKOE YCIOBHE, BHISBIISITH HEIOCTATOK JAHHBIX JIJISI PEILICHUS
3a/1a4M, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOUMBIE /TSl €€ PelIeHUs, IPOBOUTH PACUETHI
1 CPaBHHMBATH IMOJIYYCHHOE 3HAUYCHUE (PU3HUYECKON BETMIMHBI C H3BECTHBIMU JTAHHBIMU

1.8

pacIio3HaBaTb HpO6JIeMI)I, KOTOPLIC MOKHO PCIIMTH IMPU IMOMOLIN q)HBH‘ICCKI/IX METO/J0B,
MCIIOJIb3YA OIMMMCAHUC UCCIICAOBAHUA, BBIACIATH IIPOBEPIACMOC MPECAIIOJTOKCHUC, OLICHUBATD
MPaBUJILHOCTD IMOPAJAKa MPOBCACHUA UCCIICAOBAHMs, 1€J1aTh BIBOJAbI

1.9

[IPOBOJMTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB TEI:
(hopMyTUpOBaTh MPOBEPSIEMBIE TIPEANOI0KEHUS, COOMPaTh YCTAHOBKY M3 MPEI0KEHHOTO
000pyIOBaHUSs, OMUCHIBATH XOJI OMbITa U (DOPMYITHPOBATH BHIBOIBI

1.10

BBITOJIHATE MPSIMBIE M3MEPEHUs! C MCIIOJIb30BAaHHMEM AaHaJOrOBBIX NMPHOOPOB M JAaTUYUKOB
(bU3MYECKUX BETMYNH, CPAaBHUBATh PE3YJIbTAaThl U3MEPEHUH ¢ YUETOM 3a/1aHHOM aOCOTIOTHON
[TOTPEIIHOCTH

111

[IPOBOJAUTH HCCIIEJOBAHME 3aBUCHMOCTH OJHOM (DM3MUECKON BEIUYMHBI OT JpPYrod c
MCTI0JIb30BAHUEM MPSAMBIX U3MEPEHHI: MIIaHUPOBATh UCCIIEI0BaHUE, COOMPATh YCTAHOBKY U
BBITIOJIHATh M3MEpPEHUs, CcleAys MpeJIOKEHHOMY IUIaHy, (UKCHUpPOBaTh pe3yJIbTaThl
MOJTy4eHHOM 3aBHCUMOCTH B BHJE TaOauIl U rpaduKoB, JeaaTh BBIBOJBI 10 pe3yabTaTaM
MCCIICIOBAHM

1.12

MMPOBOANTE KOCBCHHBIC HN3MCPCHUA (1)I/ISI/ILIGCKI/IX BCJIIMYHMH: IUIaHUPOBATh HW3MCEPCHHA,
CO6I/IpaTB OKCIICPUMCHTAJILHYIO YCTAHOBKY, CJICAYA HpCHHOX(eHHOﬁ HHCTPYKIUU, U
BbIYHCIIATH 3HAYCHHUEC BCIIMYNHBI

1.13

co0JIr01aTh MpaBUiIa TEXHUKU OE30MACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

1.14

XAPAKTCPU30BATh ITPUHIIAIILL JIeHCcTBUA N3YUYCHHBIX HpI/I60pOB N TCXHHUYCCKUX YCTpOﬁCTB C

OTIOPOl HAa WX OIKCAHUS, HWCIONB3ys 3HAHUSA O CBOWCTBaX (DU3WYECKUX SBICHUN U
41
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1.15

[pacCIio3HaBaThb IIPOCTHIC TCXHUYCCKUEC YCTpOﬁCTBa U U3MCPUTCIIBHBIC HpI/I60pLI 10 CXeMaM Hu
CXCMATHUYHBIM PHUCYHKAaM, COCTABJIAATH CXCMbI

DJICKTPUYCCKUX merei ¢ IIOCJICA0OBATCIIPHBIM U IIapaUICJIbHBIM COCAMHCHHUEM J3JIEMCHTOB,
pasjindas yCJIOBHBIC 0003HaYEHMS IIEMEHTOB QJICKTPHUICCKUX Hernei

1.16

[IPUBOJIUTH IPUMEPHI (HAXOAUTh HHPOPMAIIUIO O IPUMEpax ) IPaKTUYECKOTO UCIIOJIb30BAHUS
(¢u3n4YecKux 3HAHWKA B TOBCEIHEBHOW KH3HHM JUII oOecriedeHus: O€30MacHOCTH IpH
oOpaileHuu ¢ npudopaMu U TEXHUYECKUMHU YCTPONCTBaAMH, COXPAaHEHHs 3/I0POBbS H
COOJIIOICHHSI HOPM 3KOJIOTHYECKOT0 TIOBEACHUS B OKpYXKArOIeH cpene

1.17

OCYILECTBISATH MOUCK MHPOpMAIUU (GUZUYECKOTO cojiepKaHus B ceTH MIHTepHeT, Ha OCHOBE
MMEIOIINXCS 3HAHUW U MyTEM CpaBHEHHUS JIOMOJHUTEIIbHBIX HCTOYHUKOB BBIIETSATh
H(OpMaLINIO, KOTOpas SBJSETCS MPOTUBOPEUNBOM MIIM MOKET ObITh HEIOCTOBEPHOMN

1.18

MCIIOJIb30BaTh TMPU BBIMOJHEHUU Y4YeOHBIX 3aJaHHil HAy4yHO- TOMYJSIPHYIO JHUTEpaTypy
(U3NYIECKOTO CONEpKaHMs, CIIPABOYHBIE MaTepHalIbl, peCypchl ceT VHTepHET; BIaneTh
MpruéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMAIMH U3 OJTHON 3HAKOBOM
CUCTEMBI B IPYTyIO

1.19

co3llaBaTb COOCTBEHHbI€ NHCbMEHHBIE M KpaTKHe YCTHbIe CcooOIIeHus, 0000muas
MHPOPMAIMIO U3 HECKOJBKHX HMCTOYHHKOB (DM3MYECKOTO COACpIKaHUs, B TOM UHUCIIE
MyOJINYHO NPEICTABIATh PE3yJbTaThl MPOEKTHONW WMIIM HCCIIEAO0BATENbCKON JEesTeIbHOCTH,
[pU ITOM TI'PaMOTHO HCIOJb30BATh HM3YYCHHBIM MOHATHUIHBIN ammapaTr Kypca (QH3UKH,
COIIPOBOXAATH BBICTYIUICHHUE ITPE3EHTALIUEN

1.20

[pU BBINOJHEHUH Y4YEOHBIX TPOEKTOB M HCCIEAOBaHUNA (PU3MYECKHX MPOIECCOB
pacnpenensaTb 00s13aHHOCTH B TPYIINE B COOTBETCTBUU C MMOCTABJICHHBIMH 3aja4aMHU, CIICIUTh
3a BBIIOJIHEHMEM IUJJaHA [JEHCTBUM U KOPPEKTUPOBATh €ro, aJeKBaTHO OLICHUBATh
COOCTBEHHBI BKJIQJ B JICATEIBHOCTh TPYIIBI, BBICTPAMBATh KOMMYHHKATHBHOC
B3aMMO/ICIICTBHE, MIPOSBIISASL TOTOBHOCTD pa3pemiaTh KOH(PIUKTHI

IIpoBepsiemble 3J1eMeHTHI coAep:KaHus (8 Kiace)

Kon IIpoBepsiemblie 2JIEMEHTBI COACP/KAHUSA

JJEME
HTa

TEIIIOBBIE ABJIEHW A

6.1

(OCHOBHBIC TTOJI0KEHHS MOHCKyanHO-KHHCTH‘IGCKOfI TCOpHUU CTPOCHUA BCIICCTBA. Maccal
1 pasMEpbl MOJICKYIIL. OHI)ITI)I, MOATBCPKAAOIIUEC OCHOBHBIC ITOJOXCHUA MOJICKYJISAPHO-
KHHETHISCKOM TCOpHUU

6.2

Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOTO COCTOSTHUHN BemecTBa. Kpucraminueckue u
amMop(QHbIe Tena

6.3

OOBsicCHEHHE CBOWCTB Ta30B, JKUJIKOCTEM W TBEPABIX TEN HAa OCHOBE TIOJOKCHHI
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH

6.4

CMauynBaHuEe U KalTWJIIPHBIC ABJICHU

6.5

TemoBoe paciipeHuc 1 C:xXaTue

6.6

Temmneparypa. CBsi3b TEeMIEPaTyphl CO CKOPOCTHIO TETNIOBOTO ABUKEHUS YaCTHI]
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6.7

BryTpenHss sHeprus. CrocoObl M3MEHEHHS BHYTPEHHEW JHEpPIHM: TeIulonepenadya u
COBEPILICHHE PA0OTHI

6.8

BI/II[BI TCIUIonepeaavyu: TCrjIonpoOBOJHOCTb, KOHBCKI WA, U3JTYYCHHUC

6.9

KosmuecTBo TeIUIOTEL. Y IeIbHAsA TEIUIOEMKOCTD BEILIECTBA

6.10

TeriooOMeH 1 TEIIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO OajaHca

6.11

[InaBaeHue u OTBCPACBAHUC KPUCTAJUIMYCCKUX BCIICCTB. YIIGHBHEISI TCIJIOTA IIJIaBJICHUA

6.12

[TapooOpa3oBanne u koHaeHcanus. Mcmapenme. Kunenwe. VYiaenpHas TemioTa
napooOpa3zoBaHus. 3aBUCHMOCTb TEMIIEpaTypbl KHIIEHUS OT aTMOC(EPHOTO 1aBICHHUS

6.13

Biaxxaocth BO3ayXa

6.14

3H€pI‘I/I$I TOIIJIMBA. yIIeJILHaSI TCIJIOTA CTOpaHuA

6.15

[Ipunnunsl padotsel TernoBbix asuratesneid KIIJ[ temnoBoro nsuratens. TeruioBble
JIBUraTEIU U 3aILUTa OKPYKAIOLIEH Cpefbl

6.16

3aKoH COXpPAaHCHHA U IIPCBpPAIICHUA SHCPIrMU B TCIVIOBLIX ITPOHCCCAX

6.17

[IpakTuyeckue paboTHI:

OnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKECHUS.

OnBITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnbITh! 10 HAOIIOAEHUIO TEIIIOBOTO PaCLIMPEHHsI ra30B, KUIKOCTEN U TBEPBIX TEI.
OripezesieHne aBjIeHUs BO3AyXa B OAJJIOHE MINPHUIIA.

OnbIThl, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTb JaBJE€HHs BO3/lyXa OT €ro ooObéma u
HarpeBaHUs WINA OXJIAXICHUS.

[IpoBepka rumore3bl JIMHEHHON 3aBUCUMOCTH JJMHBI CTOJOMKAa JKUJAKOCTH B
TEpMOMETpUUYECKOl TpyOke oT TemmepaTypbl. HaOnrogeHue u3MeHEHUs BHYTPEHHEU
SHEpPIrUHu Tella B pe3ysbTare Temsonepesadyd 1 paboThl BHEIIHUX CHJL.

WccnenoBanue siBleHUs TEII000MEHa IpY CMEIIMBAHUM XOJIOIHOM U ropsiuel BOABI.
OnpezaeneHne KOIMYECTBA TEIUIOTHI, TOJyY€HHOT'O BOJIOM MPH TEMJI000MEHe ¢ HarpeThIM
METAIITMYECKUM HUIUHApoM. OnpeieneHne y1eabHON TeI0EMKOCTH BEILIECTBA.
lccnenoBaHue npouecca uCrapeHusl.

OrnpeieneHne OTHOCUTENIbHOM BIaKHOCTH BO3/yXa.

OnpeneneHye vienbHON TEMIIOTRI IUIABJICHUS JIbIIA

6.18

Duznueckue ABJICHUS B Iprupoac: MOBEPXHOCTHOC HATSKCHUC

U KalWUIIpHBIE SIBIICHUS B IPUPOJIE, KPUCTAIIIBI B IPUPOJE,
n3nydeHue ComHIa, 3aMep3aHue BOAOEMOB, MOPCKHE OpHU3bI;

00pa3oBaHHUE pOCHI, TYMaHa, UHEs, CHera

6.19

TexHu4yeckne yCTpOMCTBA: KAaNWUIAPBL, MPUMEpPbl HUCIHOJIB30BAaHUSA KPHUCTAJLIOB,
PKUJIKOCTHBIM TEPMOMETpP, JAaTYMK TEMIIEPATypbl, TEPMOC, CUCTEMa OTOILIEHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, IBUTATEh BHYTPEHHETO CTOPaHuUs

7 PJIEKTPUYECKHUE 1 MATHUTHBIE ABJIEHUA

7.1

SJ'ICKTpI/IBaI_[I/ISI TECII. I[Ba poaa SJICKTPUICCKHUX 3apA10B

7.2

BSaHMOHCﬁCTBHC 3apAKCHHBIX TCII. 3akoH Ky.]'IOHa (SaBI/ICI/IMOCTL CHIJIBI BBaHMOHCﬁCTBHH
SAPSKCHHBIX TCJI OT BEJIMYUHBI 3apsAa0B U PACCTOAHUA MCKITY TeJ'IaMI/I)
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7.3 DiekTpuyeckoe noje. Hanpssk€HHOCTh anekTpruyeckoro noiist. [Ipuniun cynepno3uinuu
PIICKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

7.4  Hocurenu 3JeKTPUYECKUX 3apsioB. DJIEMEHTapHbIA 3JeKTpuyeckuil 3apsa. CTpoeHue
aToMa. [I[pOBOJHUKY U TUAJIEKTPUKU

7.5  [3aKOH COXpaHEHHUs PIEKTPUUYECKOTO 3apsia

7.6 DJIEKTPUUECKUI TOK. YCIIOBUSI CYHIECTBOBAHMS JJIEKTPUUECKOrO0 ToKa. KcTouHHMKH
[MOCTOSTHHOTO TOKa

7.7 JleficTBUSI DJIEKTPUYECKOT0 TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE). DIEKTPUICCKUI
TOK B XKHIKOCTSX U ra3zax

7.8  [Dnextpuueckas nenb. Cuia Toka. IEKTPUUIECKOE HAPSIKEHHUE

7.9 ConpoTUBJICHUE TPOBOJHUKA. Y IETIbHOE COITPOTUBJICHUE BEIIECTBA

7.10 [3akon Oma 75 yyacTka Ienu

7.11 [TlocienoBarenbHOE U APALICIBHOE COSAMHEHUE TTPOBOTHUKOB

7.12 |PaboTa ¥ MOIIHOCTH JEKTPUUECKOro Toka. 3akoH [[xoyns - Jlenna

7.13 [DnexTpuyeckue IeNMH W TOTPEOMTENH 3JIEKTPHUECKoi »Hepruu B ObITy. KopoTkoe
3aMBIKaHHE

7.14 [[TocTosgsHHBIE MarHuTEL. B3anMoneiicTBEe NOCTOSHHBIX MAarHUTOB

7.15 |MaruutHOe nojie. MaruuTHoe 1oJjie 3eMIIH U €ro 3HaueHHe JUIA KU3HU Ha 3eMile

7.16  |OnbIT Opcrena. MarHUTHOE TOJIE AIIEKTPUYECKOTro TOKa. [IpruMeHeHne 3J1eKTpOMarHuToB
B TEXHUKE

7.17 |[leficTBue MarHUTHOTO TMOJS HA MPOBOJHHUK C TOKOM. DIEKTPOJIBUTATENH MOCTOSHHOTO
ToKa. Mcronp30BaHue 3JEKTPOJBUIATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

7.18 |OnbiTel @apanes. SABnenue snexkTpoMarauTHoM uHaykiun. [Ipasumno Jlenna

7.19 [Dnextporeneparop. CriocoObl MOTYYEHUS EKTPUIECKON SHEPTUU. DIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX UCTOYHHKAX SHEPTUU
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7.20 [TIpakTrdeckue pabOTHI:

ONBITH O HAOIIOICHUIO JIEKTPU3AIIMHU TeJl MHAYKIIMEH U TIPU COIPUKOCHOBEHUMU.
lccnenoBanue ASHCTBUS SJIEKTPUYESCKOTO MOJIS HA TPOBOIHUKU M IUAJICKTPUKH.

COopka 1 TpoBepKa padOTHI NMEKTPHUIECKOH IETH MOCTOSHHOTO TOKA.

l13MepeHne U peryJupoBaHue CHITbI TOKA.

M3MepeHne U peryaupoBaHUe HAIPSKEHHUS.

lccrenoBanre 3aBUCMMOCTH CHJIbI TOKA, MYIIETO Yepe3 Pe3HCTOp, OT CONMPOTHBICHHUS
[pe3MCTOPa U HANPSHKCHHSI HA PE3UCTOPE.

OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD HJIEKTPUUECKOTO COIPOTUBIICHHS TPOBOIHNKA
OT €ro JUIMHBI, TUIOIIAIN TOMEPEYHOI0 CEYCHUS U MaTepuaa.

[IpoBepka mpaBuiia CJI0KEHUS HAPSHKESHHIA

[IPY [1OCJIEJOBATEIBHOM COCIMHEHUH IBYX PE3UCTOPOB.
[TpoBepka npaBuiia AJIsl CUIIBI TOKA IIPH NTapaJIJIEIbBHOM COEAMHEHUN PE3UCTOPOB.
OmnpezneneHue padOThI MIEKTPUUECKOTO TOKA, UAYLIETO YEPE3 PE3UCTOP.

OnpeneneHne MOIHOCTH IEKTPUUECKOT0 TOKA, BBIIEISEMON HA PE3UCTOPE.
MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIErO Yepe3 JIAMIIOYKY, OT HaIPSOKEHUS Ha
HEH.

Omnpenenenne KIIJ] narpeBatens.

lccienoBaHre MarHUTHOTO B3aUMOZEUCTBHSI IIOCTOSIHHBIX MarHUTOB.

M3y4yeHre MarHUTHOTO T10JIS HOCTOSTHHBIX MarHUTOB MPU UX O0BEIMHEHUU U Pa3AeIeHUH.
VccnenoBanue NEUCTBUSA IIEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aMMOJEHCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKAa M HaIlPABJICHUS TOKA B KaTYIIIKE.

l3yueHue NelCTBHS MAarHUTHOTO MOJs HAa MPOBOAHUK C TOKOM. KoHCTpyupoBaHue n
u3yueHue paboTbl anektponsurarens. Mamepenue KIIJ snextpoaBurareabHOR
YCTaHOBKH.

OnBITBl MO HUCCIECJOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHIYKIUHU: MCCIEI0BAaHUE
M3MEHEHU! 3HAYEHUs U HaIllPaBJIEHUS MHAYKIMOHHOTO TOKa
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7.21 |Duszuueckue sBICHUS B MPUPOJIE: IIEKTPUUYECKUE SBICHUS B aTMoc(]epe, JIeKTPUIECTBO

PKUBBIX OPraHM3MOB, MAarHUTHOE TI0Jie 3eMJIH, Opei( MOF0COB, POIh MATHUTHOTO TMOJIS
TUIsT )KU3HU Ha 3eMile, MOJIIPHOE CUSTHUE

/.22 |Texuuueckue YCTpOMCTBA: SIEKTPOCKOM, aMIIEPMETP, BOJLTMETP, PEOCTAaT CUYETUUK

DXJIEKTPUYECKOH  JHEPruHu, JJICKTPOOCBETUTEIbHBIC MPUOOPBI, HArpeBaTeIbHBIC
PIEKTPONpUOOpHl  (MpUMEpPBI),  SJCKTPUUECKHUE MPEJOXPAHUTENH, JIIEKTPOMArHUT,
PIEKTPOABHUIATENb IOCTOSHHOTO TOKA, TeHEPaTOpP MOCTOSIHHOTO TOKA

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHMs.

Kon IIpoBepsieMble mNpeaMeTHbIE PpPe3yJbTaTbl OCBOECHHUSI OCHOBHOI 00pa3oBaTeJbHOM

MpoBeps [IPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHUs

eMOoro

11 VICII0JIb30BATh U3yUYEHHbIE TOHATUS

1.2 pa3nuyarh SIBJIEHUS [0 OINUCAaHMIO HUX XapaKTePHbIX CBOHCTB M Ha OCHOBE OIIBITOB,

E€MOHCTPUPYIOIIUX AaHHOE GU3NYECKOE SBJICHUE

1.3 pacrio3HaBaTh IPOSBICHUE M3YYEHHBIX (U3UYECKUX SBJICHUHA B OKpY)KalOIIEM MHpE, B TOM
quciae (u3nueckue SIBIEHUS B NPUPOJE, NPU 3TOM IEPEBOAUTh NPAKTUYECKYIO 3a7adyy B
y4eOHYI0, BBICTISTH CYIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUN

1.4 OINMCBHIBATh M3YYCHHBIC CBOWCTBA Tel M (PU3MYECKHE SBJICHUS, WCHOIB3YSd (U3NYECKHE
BEJIMYMHBI, NPU OINUCAHUM MPABUIBHO TPAKTOBATh (DU3MYECKHH CMBICT HCIIOJIb3YEMbIX
BEIMYNH, 0003HAYCHHS U STUHUIIBI (PU3UUECKUX BEIMYNH, HAXOIUTHh (DOPMYJIBI, CBSI3BIBAIOIIIE
NMaHHYI0 (U3MYECKYI0 BEIMYMHY C APYTUMH BEIMYMHAMHU, CTPOMTH TpaUKH H3y4EHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BETUYNH

1.5 XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SBJIEHUS U IMPOLECCHI, UCIOJIb3YysS U3yUEHHbIE
3aKOHBI, TpPU HTOM JIaBaThb CJOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTHYeCKOE BhIpAKEHHE

1.6 O00BSICHATh (PU3UYECKUE TPOLIECCHl U CBOMCTBA TeJI, B TOM YHUCIIE M B KOHTEKCTE CUTYalHi
MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BbISBISTh IPUUMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTD
00BbsICHEHUE U3 2 - 3 JIOTMYECKHX I1aroB C MOMOIIBIO 2-3 U3y4eHHBIX CBONCTBA
(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7 pemaTth pacyE€THbIE 3a/1a4M (ONUparotecs Ha CUCTEMY U3 2 - 3 YpaBHEHMI ), UCII0JIb3Ys 3aKOHBI

1 (GopMyInbl, CBA3BIBAIONIME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHajM3a YCIOBMS 3a/laud
3aMMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEJIOCTAIOIINE MM W30BITOYHBIE JJAHHBIE, BBIOUPATH
3aKOHBI U (OpPMYJbI, HEOOXOJUMbIE JUIS pElIeHHs, MPOBOJUTH PpacuéTbl U OLEHHUBATh
PEATMCTUYHOCTh MOTYYEHHOTO 3HAYEHUS] PU3NYECKON BETMUHUHBI
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1.8 pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOYXHO PEIIUTh MPH TOMOIIU (PU3HUYECKHX METOJIOB,
VCIIOJIb3YSl ONHMCAHUE WCCIICIOBAHUS, BBIICISITH MPOBEPSIEMOE MPEIION0KEHUE, OLICHHUBAThH
MPaBUIBHOCTh TIOPSJIKA IPOBEACHUS HWCCICAOBAaHUS, JIENaTh BBIBOJBI, WHTEPIPETHPOBATH
€3yJIbTaThl HAOJIFOICHUHN U OTIBITOB

1.9 [MPOBOJIUTH OMBITHI MO HAOIIOACHHUIO (PU3MUYECKHX SIBJICHUN WM (PU3UYECKUX CBOMCTB TEII:
CaMOCTOSITEITLHO COOUPaTh YCTAHOBKY M3 H30BITOYHOTO HAOOpa 000PYA0BaHUS, ONMCHIBATH XO]T
OIIBITA ¥ €T0 PE3YJIbTaThl, POPMYIUPOBATH BHIBOIBI

1.10 [IPOBOAMTH MPH HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPCHHIA, ONpEAeIsis CpeaHee 3HauCHUE
n3MepsieMor BeuvrHbI ((POKYyCHOE paccTosHUE coOuparomieil JuH3b1), 000CHOBBIBATH BHIOOD
crioco6a u3MepeHus (M3MEepUTETHHOTO prdopa)

1.11 [IPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTEH (DPU3MYECKUX BEJIUYMH C UCIOJIB30BAHUEM IPSIMbIX
M3MEPEHUH: IJIAHUPOBATh MCCIIEJOBAHUE, CAMOCTOSATEIIEHO COOMPATh YCTAHOBKY, (PMKCHPOBATH
pe3yabTaThl MOJTYYEHHONH 3aBHCHMOCTH (DPM3MYECKMX BEIMYMH B BUAE TaOIUL U I'padHKOB,
NieN1aTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIIEOBAHUS

1.12 [IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIMYUH: IUIAHUPOBATh U3MEPEHHsI, cCOOUpaTh
DKCIIEPUMEHTAIBHYI0 YCTAaHOBKY M  BBIIOJHATH WM3MEPEHUsA, CHeAysd NPeJIOKEHHOU
MHCTPYKLUHU, BBIYUCIIATH 3HAaYCHUE BEIUYMHBI U aHAJIM3UPOBATh IIOJIyYEHHBIE PE3YJbTaThl C
Y4ETOM 3aJaHHOU ITOIPEIIHOCTH U3MEPEHUN

1.13 coOJTr0/1aTh MpaBUJIa TEXHUKHA 0€30MaCHOCTH MpH padboTe

Cc JJabopaTopHBIM 000pPYI0BaHUEM

1.14 pa3nuyaTh OCHOBHBIC NPU3HAKA W3YYEHHBIX (PU3MUECKUX MOJIENICH: MaTrepHajibHas TOYKa,
a0COJIIOTHO TBEPJOE TEJI0, TOYCUHBIH MCTOYHMK CBETa, Jy4, TOHKas JIMH3a, IJIaHEeTapHas
MOJIE€Ib aTOMAa, HYKJIOHHAs: MOZIEIb aTOMHOTO siipa

1.15 XapaKTepU30BaTh MPHUHIUIBI JACHCTBUS M3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha MX ONHUCAHUS, HUCMONb3ysd 3HAHMUA O CBOMCTBaX (U3MYECKHX SIBICHUH WU
HeoOXxouMBble (hHU3HMUECKHE 3aKOHOMEPHOCTH

1.16 WCIIOJIB30BAaTh CXEMbl M CXEMATHYHBIE PHUCYHKM M3YYEHHBIX TEXHMYECKHX YCTPOWCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOIECCOB TMPHU PEIICHUH y4eOHO-
MPAKTUYECKHX 3a/1a4, ONTHUYECKUE CXEMBI JJIs IIOCTPOSHUS H300pakeHU I B TUTOCKOM 3epKajie U
coOuparoIien JTHH3e

1.17 MPUBOANUTH MPUMEPHI (HAXOIUTHh MH(POPMAILIHMIO O NMPUMEpax) MPaKTHYECKOTO UCIOIb30BaHUS
(bu3MyecKrX 3HAaHUN B TIOBCEHEBHOM KU3HU JUIsl 0OecriedeHus: 0€3011acCHOCTH MPpU O0paleHUH
c mpubopaMH M TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHUS 3/I0POBbSI U COONIOEHUS HOPM
HKOJIOTMYECKOTO MOBEACHHS B OKpYXKaIOIIeH cpene

1.18 OCYLIECTBIATh MOUCK HHGpOpMaMM (QHU3HMUECKOro cojaepkaHuss B cetu HTepHer,
CaMOCTOSITENTIFHO ~ (OPMYJIHPYS TOWCKOBBIA  3alpoC, HAXOAWUTh IyTH  OIpPEIeIICHUS
ITOCTOBEPHOCTH MOTY4E€HHON HH(OpMAIMK Ha OCHOBE UMEIOIINXCS 3HAHUH U JTOTIOJTHUTEIBbHBIX
MCTOYHHKOB

1.19 MCTIOJIb30BAaTh TPU BBIMOJHEHUM Y4YeOHBIX 33/JaHUM HayyHO- MOMYJSPHYIO JIUTEpaTypy
(bU3MYECKOTO COJIep)KaHus, CIpaBOYHbIE MaTepualibl, pecypchl cetu VIHTepHeT; BlaieTh
npuéMamMi KOHCIIEKTUPOBaHMS TEKCTa, MpeoOpa3oBaHuss MHGOpMAIMM M3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO

1.20 CO3/1aBaTb COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE MH(pOpMaluu U3
HECKOJIbKUX HCTOYHUKOB (DPU3NYECKOTO COJEpKaHMs, MyOJUYHO MPEACTaBIAThH pPE3yJIbTaThl
[MPOEKTHOM
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WM UCCIIENOBATEIbCKOM JI€ATEIbHOCTH, IMPU 3TOM TIPaMOTHO HCIOJIb30BaTh H3y4EHHBIN
MOHATUIHBIN ammapaT HW3y4aeMoro pasjena (U3MKA M CONPOBOXKIATh BBICTYILJICHHUE
Mpe3eHTaluel ¢ y4éToM 0COOCHHOCTEH ayAUTOPUM CBEPCTHUKOB
1.21 [IPU BBITIOJTHEHUH YY€OHBIX MPOEKTOB U MCCIEI0BAHNN (DPU3NUECKUX MPOLIECCOB PACIIPEeATh
00513aHHOCTH B IPYIIIE B COOTBETCTBUHU C IIOCTABJICHHBIMU 3a/1a4aMH, CJICAUTH 32 BHIIOJIHEHUEM
[1aHa JEUCTBUH W KOPPEKTHPOBATh €ro, aJCKBATHO OIEHUBATh COOCTBEHHBIM BKIIA] B
NEeATEIbHOCTh [PYIIbI, BBICTPAUBATh KOMMYHHMKAaTMBHOE B3aUMOJEWCTBHE, MPOSIBIAA
TOTOBHOCTb pa3peiiaTth KOH(PIUKTHI
IIpoBepsiemble 3JjieMeHThI coep:kaHud (9 Kiaacc)
Kox |Ko IIpoBepsieMble 3JIeMEHTHI COIEPKAHUSA
pasaesa | a
3J1e
8 MEXAHUYECKUE ABJIEHUA

8.1 [MexaHHn4uecKoe JABHMIXKXCHUC. MaTepI/IaJ'IBHaH Touka. Cucrema oTcuéra

8.2 |OTHOCUTENBHOCTh MEXAHHYECKOTO JBHXXCHUA

8.3 |PaBHOMEpHOE MPSIMOIUHEIHOE ABIKEHUE

8.4 HepaBHOMepHOE mpsiMOTMHEHOE ABMKeHHE. CpeHsis 1 MTHOBEHHAst CKOPOCTh Tella

[P HEPABHOMEPHOM JIBUKEHUM
8.5 |Yckopenue. PaBHOycKOpeHHOE MPSAMOIUHEITHOE ABIKEHNE

8.6 |(CBoOoaHOEe magenue. OneITel [anuiies

8.7 [PaBHOMepHOE IBHXKeHHE 0 OKpyxkHOocTH. [Tepuon u yacrora oOpamienus. Jluneinas
U YTIIOBas CKOPOCTH. LIEHTPOCTPEMHUTEIBLHOE YCKOPEHUE
g.g [[lepBeiit 3akon HproToHa

8.9 Bropoii 3akon HeroToHa

8.1 Tpernii 3akoH HproToHa

n

?'1 [TpuHIMT CynEepIO3UIIUH CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cujia TPEHUsl CKOJIBKEHUS, CUJIa TPEHUS MOKOs, Apyrue BUJIbI
TpEeHUs

8.14 Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHMA. YCKOpEHHE CBOOOHOTO
HagcHUS

8.15 J/IBmkenne rmianetr Bokpyr Cosmuma. IlepBas kocMmudeckass CKOpPOCTb.
HesecomocTs u nieperpy3ku

316 PaBHOBecue MaTepuanbHON TOYKU. AOCOIIOTHO TBEPOE TEIO
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8.17

PaBHOBecHE TBEPAOIO TeJa C 3aKPEIUIEHHON OChIO BpaleHuss. MOMEHT CHJIBI.
LlenTp TsKECTH

8.18

Nmnyinbce Tena. M3menenue umnyibca. IMmynbe cuiibl

8.19

3aKoH COXpPAaHCHUA UMITYJIbCa

8.20

PeakTuBHOE JABUXKCHUC

8.21

Mexanndeckast pa60Ta H MOIIHOCTB

8.22

PaboTa cui TsKecTH, ypyroctu, TpeHus. CBsi3b SHEpruu U paboThl

8.23

HOTGHLII/IaJIBHaSI OHCPIUsA TCJid, MOAHATOr0O HaJl IOBECPXHOCTHIO 3eMin

8.24

[loTeHnManpHast YHEPTUsL CKATOM IPYKUHBI

8.25

Kunernueckas sHeprusi. Teopema 0 KHHETUYECKOM SJHEPIUU

8.26

3aKoH COXpaHCHUA MEXaHUYEeCKOMH OQHCPI'UH

8.27

[IpakTryeckue paboTHI:

Onpeznenenue cpeiHeil CKOPOCTU CKOJIbKEHHsI OpyCKa MU ABMKEHUS IIapHuKa)
110 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue YCKOpPEHHs Tejla IIPU PAaBHOYCKOPEHHOM JIBWJKEHUHU 11O
HAKJIOHHOM INIOCKOCTH.

lccienoBaHue 3aBUCUMOCTHM IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
NBUKEHUM Oe3 HadalbHOM ckopoctu. [IpoBepka rumoresbl: ecinu mpu
PaBHOYCKOPEHHOM JIBXKEHHUU 0€3 HayaJbHOM CKOPOCTHU ITyTH OTHOCSATCSI KaK
PAX HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHME IIPOMEKYTKH BpPEMEHH
0MHAKOBEI. McciaenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBIKEHUS OT CHJIBI
HOPMAJIBHOTO JTABJICHUS.

Onpenenenne kKodpHULUEeHTa TPEHUS CKOJIbKEHHUSL.

OnpeneneHue )XECTKOCTU MPYKUHBI.

Onpenenenne paboThl CHIIBI TPEHUS IPU PAaBHOMEPHOM JBI)KEHUHU TeJa IO
TOPU30HTAIHONW MOBEPXHOCTH.

Onpenenenne pabOThl  CHJIBI  YOPYTOCTH TpU  TOaBEME Tpy3a C
MCTIOJIb30BAaHUEM HEIOIBM)KHOTO U MOABHKHOTO OJIOKOB

8.28

Ddusznueckre SBICHUS B npupoac: MPUIUBEI U OTJIMBBI, ABWXCHUC IIJIAHCT
ConHEeUHOM CUCTCMBbI, PCAKTUBHOC IBUKCHHUC JKUBLIX OPIraHU3MOB

8.29

TexHu4YecKkne yCTpOWCTBA: CIUIOMETP, NATYUKH TOJIOKEHUS, PACCTOSIHUS U
YCKOPEHUS, PAKETHI

MEXAHWYECKUE KOJIEBAHUA 1 BOJIHBI

9.1

KonebarenbHoe nmkenrne. OCHOBHBIC XapaKTEPUCTHKN KOJICOaHUH: TIEPHO/I,
4acTOTa, aMILIUTY/a

9.2

MareMaTH4ecKuil U NpPYXUHHBIM MasTHUKHU. [IpeBpalieHne »HEpruu npu
K0JIe0aTEIbHOM JIBUKEHUHU

9.3

3aryxatomue kojaebanus. BerHyxnennbie konebanus. Pezonanc
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9.4 Mexanudeckue BOJIHBI. CBOMCTBa MexaHW4eckux BOJH. [IpomonbHble u
MOoNepeyuHble BOJHBL. JITMHA BOJHBI W CKOPOCTh €€ pacrnpoCTpaHEHUS.
MexaHu4ecKre BOJIHBI B TBEPJOM Telle, CEHCMUYECKHE BOJIHBI
9.5 3ByK. [']pOMKOCTH M BbICOTA 3ByKa. OTpakeHHUE 3ByKa
9.6 NH]pa3ByK U yIbTpa3ByK
9.7 [IpakTuyeckue paboTHI:
Onpenenenne 4acToThl U Mepruoa KoieOaHuil MaTeMaTH4ecKoro MasTHHKA.
OnpeneneHne 9acToThl U epruoia KoineOaHui Mpy>KUHHOTO MasiTHAKA
VccnenoBaHue 3aBUCUMOCTH MEpHOJa KOJICOaHWH IMOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
MccnenoBanue 3aBUCUMOCTH TIEPUOIA KOJICOAHHI TPY>KUHHOTO MasTHUKA OT
Macchl Ipys3a.
[TpoBepka He3aBUCUMOCTH Iepro/ia KojebaHuil rpy3a, MoIBEIICHHOTO K HUTH,
OT MacChl Tpy3a 1 KECTKOCTH MPYKUHBI. I3MepeHune yCKopeHusi CBOOOIHOTO
MaJeHUs
0.8 @dusznueckue SBJICHHS B TPHUPOJAC: BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3EMIIETPSICEHHE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 3XO
9.9 TexHUYeCKne yCTPONCTBA: HXOJIOT, MCIONb30BAHUE YIbTPa3ByKa B OBITY H
TEXHUKE
10 DJIEKTPOMAI'HUTHOE I1OJIE U DJIEKTPOMATI'HUTHBIE BOJIHbBI
10.1 OJEKTPOMarHUTHOE  IoJie.  ODJEKTpOMarHuTHele  BoJiHbL.  CBOMCTBA
PJIEKTPOMArHUTHBIX BOJIH
10.2 [[Ixasa 3JIEKTPOMAarHUTHBIX BOJIH
10.3 DNeKTpoMarHuTHasi npupoja cera. CKopocTh cBeTa. BoimHOBBIE CBOMCTBa
CBETa
10.4 [IpakTyeckue paboTHI:
M3yueHne CBOWCTB SJEKTPOMAarHUTHBIX BOJH C TOMOIIBI0 MOOWJIHHOTO
TeseoHa
10.5 dusnyeckue SBIECHUS B NpUpojie: OUOJIIOTHYECKOE JAEWCTBHE BHUAMMOTIO,
yIbTPapUOIETOBOTO U PEHTIT€HOBCKOTO U3ITyYSHUI
10.6 TexHu4YecKne yCTpPOMCTBA: HUCIOJIB30BAHWE AJIEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA
111 JTyueBast Mmozens cBera. MIcTOUHMKHM cBETa
11.2 [ [pssMosMHEITHOE pacIIPOCTPAHEHUE CBETA
11.3 OTtpakenue cBeta. [mockoe 3epkano. 3aK0H OTpaKeHUs CBETa
11.4 [Ipenomnenue cBera. 3akOoH TperomiieHUs cBera. [lomHoe BHYTpeHHEe

OTPAKCHUC CBCTA
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11.5 Jlunza. Xop rydeit B JInH3E

11.6 Onrrueckas cuctema ¢GoToarmapara, MUKpPOCKOIIa U TeJIeCKoma

11.7 ['11a3 Kak onTuyeckas cucreMa. bi3opykocTh U AalbHO30PKOCTh

11.8 Paznoxxenne Oemoro cBera B crektp. Ombitel Hptorona. CrokeHue
CIEKTpAJIbHBIX IIBETOB. /lucniepcus cBeTa

11.9 [IpakTuyeckue paboTHI:
VccnenoBaHue 3aBUCHMOCTH YIila OTPa)KEHUS CBETOBOrO Jiyda OT YIJa
naeHusl.
M3ydyeHne XxapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalie.
VccrnenoBanue 3aBUCUMOCTH yIJia TPEIOMIICHHSI CBETOBOTO JIyda OT yrja
MaJIeHUs Ha TPAHUIIE «BO3/YX - CTEKIION.
[Tomyuenne n300pakeHUH ¢ MOMOUIBIO coOuparomiei uH3bl. OnpeneneHue
(OKYCHOTO pacCTOSIHUS U ONTHUYECKOM CUITBI COOMPAIOIICH JTUH3BI.
OnBITHL TIO PA3JIOKEHHUIO OEIOTO CBETA B CHIEKTP.
OnbITEl MO BOCHPUATHIO IIBETa MPEIMETOB MpPU UX HAOTIOACHUU 4Yepes
[[BETOBBIC (DHUITBTPHI

11.10 dusnueckue sapieHus B npupoxe: 3armeHust Comuua u JIyHbI, 1[BeTa Tell,
onTUYECKUE SBJICHHS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

11.11 TexHUYEeCKHuEe YCTPOMCTBA: OYKH, MEPHCKOI, (oToanmapar, ONTHYECKHE
CBETOBOJIBI

12 KBAHTOBEBGIE ABJIEHUA

12.1 OmnsiTel Pezepdopaa u muianerapuas monens aroma. Mogens atoma bopa

12.2 Mcnyckanue u nornomneHue ceera aromoM. KBauTsl. JInHe4aTbie CEKTPsI

12.3 PagroakTuBHOCTB. Anb(da-, 6eTa- 1 raMMa-u3Iy4eHus

12.4 Ctpoenue aToMHoro siapa. HykiionHas moaens atTomMHoro siapa. M30Torsl

12,5 PanuoaxkTuBHBIC IpeBparienus. [lepros monypacmnaaa aTOMHBIX siAep

12.6 SAnepHble peakuy. 3aKOHBI COXPAHEHUS 3aPSI0BOTO U MACCOBOTO YHCEI

12.7 JHEpTUs CBA3U aTOMHBIX siiep. CBsA3b MAacChl U YHEPTUU

12.8 Peakiiuu cunTesa u neneHus saep. Mcrounuku suepruu ConHIa u 3BE371

12.9 Anepnast sHepreTuka. JleiicTBHe pagloOaKTHBHBIX WU3IYyYEHHH Ha KHUBBIC
OpTaHU3MBI

12.10 [IpakTiueckue paboThI:
HabroieHre CIIIONMIHBIX U IMHEHYAThIX CIIEKTPOB u3iyueHus. MccnenoBanue
TPEKOB: H3MEPEHHE »HHEPrMHM 4YacTHUIBI 10 TOPMO3HOMY IyTH (110
¢dororpadusim).
3mepenune patnoakTuBHOTO (hoHa

12.11 @dusnueckue SBICHUA B NPUPOJE: ECTECTBEHHBINM pPaJUOAKTUBHBIA (oH,
KOCMHYECKHE Jy9H, PaTUOaKTUBHOE W3IyYCHHE TPUPOJHBIX MHHEPAJIOB,
neiicTBUE paIMOAKTUBHBIX U3ITyUYEeHUN Ha OPraHU3M YelIOBEeKa
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12.12 TexHUYEeCKne YCTPOMCTBA: CIEKTPOCKON, WHIUBUIYAIBHBIA JTO3UMETP,
kamepa BuiibcoHa

IIpoBepsiembie Ha OI'D no pusnke TpedboBaHUA
K pe3yJibTaTaM 0CBOCHUS

OCHOBHOI1 00pa3oBaTeJIbHON MPOrPpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHMSs
st mpoBeneHHsT OCHOBHOTO T'OCYIAapCTBEHHOTO Sk3aMeHa mno ¢usmke (manmee - OI'D mo ¢usmke)
WCTIONB3yeTCs TepedeHpb (Koau(pruKaTop) MpoBepseMbIX TPEOOBAaHUN K pe3ysIbTaTaM OCBOEHHS OCHOBHOMN
00pa3oBaTeabHON POTpaMMBbl OCHOBHOT'O OOIIIero 00pa30BaHUs U 3JIEMEHTOB COJICPKAHMUS.

Kon IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM pe3yJibTaTaM $a30BOI0 YPOBHSI OCBOEHHUSA
NMpoBepsieM | OCHOBHOI 00pa30BaTeILHON MPOrPaMMbl OCHOBHOTO 00111er0 00pa30BaHUs HA OCHOBE
oro orocC
TpeOoBaHUSA

1 [lonnManue ponu GU3UKK B HAYYHOH KapTHHE MHpa; CHOPMUPOBAHHOCTH 0a30BBIX
[IPEJICTABICHUA O 3aKOHOMEPHOHM CBS3M M II03HABAEMOCTH SIBJICHUH IPUPOIBI, O DPOJIH
DKCIIEPUMEHTA B (PU3UKE, O CUCTEMOOOPa3yIoel poiu (U3UKH B Pa3BUTHU €CTECTBEHHBIX
HayK, TEXHUKH U T€XHOJIOTHH, 00 3BOMIOLUHN (PU3NYECKUX 3HAHUN U MX POJM B LIEJTOCTHON
€CTECTBEHHOHAyYHOM KapTUHE MHUpPA, O BKIAJAE€ POCCUHCKUX U 3apyOeKHbIX YUYEHbBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHUpA, pPa3BUTHE
TEXHUKHU U TEXHOJIOTHH

2 3HaHUs 0 BUAAaX MaTepuu (BEIIECTBO U MOJIE), O IBUKEHUU KaK ClIoco0e CyIeCTBOBAHUS
MaTepHH, 00 aTOMHO-MOJICKYJIIPHON TEOPUU CTPOEHUS BEIIECTBA, O (PU3NIECKOM CYIIHOCTH
SIBIICHUI IPUPOABI (MEXaHUYECKUX, TEIIOBBIX, JJIEKTPOMATrHUTHBIX U KBAHTOBBIX ); YMEHHE
[pa3JIN4YaTh SBJICHHUS 110 ONIMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OIBITOB,
NIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBJICHUE;

YMEHME PAaclo3HaBATh MPOSBICHUE U3YUEHHBIX (PU3MUECKUX SIBICHUN B OKPYKAIOILIEM MHUDPE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

3 Bragenne ocHOBaMU MOHATUIHOIO anmnapaTa i CHMBOJIMUYECKOTO SI3bIKa (U3UKH U
MCIIOJIb30BaHUE UX JUIS PEeLIeHHs yUeOHBIX 3a/1a4; YMEHHUE XapaKTepr30BaTh CBOWCTBA Tel,
(duznyecKue IBJIEHUS U MPOLECCHI, UCIIOIB3YS (PyHIaMEHTAIbHbBIE U SMITUPUYECKUE 3aKOHBI

4 'YMeHue OnuchIBaTh U3y4eHHBIE CBOMCTBA TEN U (PU3UUECKUE SIBICHUS, UCTIONb3Ys
(bU3HYECKHE BETUIMHBI
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BianeHre ocHOBaMH METOJIOB HAYYHOTO IMO3HAHMS C YIETOM COOFOICHUS TTPaBHII
0e30MacHOTo Tpyaa:

HaOJTr0ICHUE buznyeckux SIBIICHHIA: yMEHHUe CaMOCTOSITEIILHO cooupaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY M3 JIaHHOTO Habopa o0opynoBaHHMS IO WHCTPYKIIWH,
OIKCHIBATH XOJI OTIBITA U 3aIMCHIBATH €T0 PE3YIbTaThl, (HOPMYIHPOBATH BHIBOIBI;
[MPOBCACHUC ITPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/JI (bI/ISI/I‘IeCKI/IX BCJIMYMH: YMCHHUC IIJIAHUPOBATH
U3MEPEHUs, CAMOCTOSATEIIBHO COOMPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY MO WHCTPYKIIWH,
BbIUUCIIATH 3HAYCHUC BCJIIMYUHBI U AHAJIM3UPOBATH IMOJIYYCHHBIC PE3YJIbTAThI C y‘-IéTOM
3aJJaHHOM  TIOTPEIIHOCTH  pEe3yJbTaTOB  M3MEPCHUH;  TMPOBEICHHE  HECIOXKHBIX
OKCIICPUMCHTAJIbHBIX HCCHGHOBaHHﬁ; CaAMOCTOATCIIBHO CO6I/IpaTB SKCIICPUMCHTAJIbHYIO
YCTAaHOBKY M TIPOBOJUTH HCCIICIOBAHUE [0 WHCTPYKIMH, TPEACTABIATh IOJyYCHHBIC
3aBHCUMOCTH (PU3MYECKHX BEIMYUH B BHUJE TaOIHIl U TPaUKOB, YUUTHIBATH MOTPEUTHOCTH,

[TornMaHMe XapaKTEPHBIX CBOMCTB (PU3MUECKUX MOIeNnel (MaTepraabHas TOUKa, a0COIIOTHO
TBEPAOE TEJIO, MOAEIU CTPOEHUS Ta30B, KUAKOCTEN U TBEPABIX T, IUIAHETApHAs MOJEIb
aTOMa, HYKJIOHHAas MOJIElb aTOMHOIO s/ipa) U YMEHHUE MPUMEHATh UX i1 OOBSCHEHHS
(U3UUECKUX MPOLECCOB

YMeHne oOBACHATh (PU3NYECKHE MPOIECCH M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallMil NPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YAaCTHOCTH, BBIABIATH IPUYUHHO-
CJIEICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHE C OTIOPOM HAa U3YUYEHHBIE CBOMCTBA (PU3HUECKUX
SIBJICHU, (PU3NUECKUE 3aKOHbI, 3AKOHOMEPHOCTH U MOJEIIH

YMenue pemate pacu€THble 3afaud (Ha 0Oa3e 2-3 ypaBHEHHUM), UCIIONB3YysS 3aKOHBI U
dopMyIbl, cBA3BIBaIONIME (DU3MYECKHE BEIMYUHBI, B YAaCTHOCTH, 3aAIHCHIBATH KPATKOE
YCIIOBUE 3a7aud, BBIABIATH HEAOCTAIOUINE [aHHBbIC, BBIOMPATh 3aKOHBI U (OPMYIIBL,
HEeoOXO0IUMbIE Ui €€ pPellleHus], UCII0JIb30BaTh CIPABOYHbIE JAHHBIE, IPOBOJUTH PACUETHI U
OLICHUBATh PEATUCTHYHOCTh TMOJYYEHHOrO0 3HA4YeHHUsS (U3MUECKON BETUYMHBI; YMEHHE
ONpPEAEATh PA3MEPHOCTh (PU3NYECKON BETUUMHBI, TOJIYYEHHOH NPU PEeLICHUH 3a/1a41

YMeHue XapakTepu30BaTh IPUHLMIIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM YHCIIE
OBITOBBIX MPUOOPOB, U NMPOMBIIUIEHHBIX TEXHOJOTUYECKUX MPOLECCOB MO HUX OMHUCAHUIO,
MCIONIb3Yysl 3HAHUS O CBOMCTBAaX (M3MYECKUX SBICHUH U HeoOXoauMele (usnueckue
3aKOHOMEPHOCTH

10

YMeHMe HCIOoNb30BaTh 3HaHHUA O (DU3WYECKUX SBJICHUSAX B IOBCEJHEBHON KHM3HMU JUIS
oOecrieueHrs 0€30MacHOCTH MpU OOpallleHuH C OBITOBBIMM NMPHUOOpPAMHU U TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHHUS 3/I0POBbS U COOJIOZCHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B
OKpY>KaIOIIeH cpejie; MOHUMaHHE HEOOXOTUMOCTH NMPUMEHEHHS JOCTHKEHUN (U3UKU U
TEXHOJIOTHH JUIsl pallMOHAIBHOTO IPUPOAOINOIB30BaHUS

11

OnbIT MOUCKa, Mpeodpa3oBaHus U NMpeAcTaBIeHus HHOpMalnu (pU3NUECKOro CoAepP KaHUs
C MCIIOJIb30BaHHEM MH(POPMAITMOHHO -KOMMYHHKATUBHBIX TEXHOJIOTHIA;

YMEHHE OIICHUBATh JIOCTOBEPHOCTh MOJyYEHHOM MH(POPMAIIM Ha OCHOBE UMEIOIINXCS
3HAHUW U JOINOJIHUTENIBHBIX HCTOYHUKOB; YMEHUE UCIIOIb30BaTh MPU BBINIOJIHEHUN
yueOHBIX 3aJ]aHUI Hay4yHO- MONYJISIPHYIO JIUTEPaTypy (HPU3HMUECKOro COepKaHus,
CIIPaBOYHBIE MaTepUabl, pecypchl cetu HTepHeT;

BJIa/IeHrEe 0a30BBIMU HaBbIKAMU MpeoOpa3zoBaHusl HH(OPMALIUY U3 OJJTHOU 3HAKOBOW CHCTEMBI
B IPYTyI0; YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE
H(OpPMallMU U3 HECKOJIBKUX UCTOYHUKOB

Ilepedyenn 31eMeHTOB coaepkaHusi, poBepsieMbIX Ha OI'D no pusnke
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Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS

1 MEXAHUYECKUE SBJIEHUA

1.1  |Mexanuueckoe ABmxeHue. MatepuanbHas Touka. Cucrema oTcuéra. OTHOCUTEIBHOCTD IBUKCHHUST

1.2  |PaBHOMepHOEe W HepaBHOMepHOe IBMKeHHe. CpenHsis ckopocTb. Dopmyrna Ui BBIYUCICHUS
CpeaHel CKOPOCTH:

1.3  |PaBHOMepHOE MPSAMOJIUHEITHOE BUKEHHE. 3aBUCUMOCTh KOOPIMHATHI Tela OT BPEMEHH B CiIydae
[PAaBHOMEPHOTO MPSIMOJIMHEHHOTO JABIKeHHS: X (t) = Xo+ Vxt.
['pacdviky 3aBUCUMOCTH OT BPEMEHU JUIsl MPOEKIMH CKOPOCTH, MPOEKIMH MepeMelIeHus, MyTH,
KOOpJAMHATHI IIPU PABHOMEPHOM IPSIMOJIMHENHOM JABUKEHUU

1.4  [3aBucuMOCTb KOOpJIMHATBHI TeJda OT BPEMEHU B CIy4yae PABHOYCKOPEHHOTO MPSIMOIMHEHHOTO
IBUKEHMUS:
DopMmysbl AN NPOEKUUU TEepEeMEICHUs, MPOEKIHUU CKOPOCTH W MPOEKIUU YCKOPEHUS MpH
[PaBHOYCKOPEHHOM MPSAMOJIMHEWNHOM JIBUKEHUU:
['pacdviky 3aBUCUMOCTH OT BPEMEHU JJIsl MPOEKIMHU YCKOPEHHUS, MPOCKIIUN CKOPOCTH, MPOEKIIUU
[epeMeIeHHs], KOOPAUHATHI IPH PaBHOYCKOPEHHOM NPSIMOJIMHEWNHOM JIBUKEHUU

1.5 |CBobOomnoe mnanenue. Dopmynbl, ONUCHIBAIOIIME CBOOOJHOE MAJeHHE Tela IO BEPTUKAIU
(IBMKEHHUE Tella BHU3 WIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTU 3emin). [ padmku 3aBUCUMOCTH OT
BPEMEHH ISl IPOCKIIUU YCKOPEHUs, IPOEKIIUU CKOPOCTH U KOOPJUHATHI IIPU CBOOOHOM MaIeHUU
Tesa 10 BEpTUKAIIU

1.6 |CxopocTh paBHOMEPHOTO JIBH)KEHUS Tella M0 OKPYKHOCTU. HanpaBieHune ckopocTu.
dopmyia 1715 BBIYUCICHUSI CKOPOCTH Yepe3 painyc OKPYKHOCTH M IEPHO/I 00paILCHHS:
[lenTpocTpeMuTenbHOE YCKOpeHue. HampaBieHue eHTpOCTPEMUTENBHOTO yeckopeHus. Gopmyna
U1 BBIYUCIICHUS] YCKOPEHUS:
Dopmyra, CBSI3BIBAIONIAS IEPUO]] M YACTOTY OOpaICHHUS:

1.7  Macca. IInotHOCTh BemecTBa. @opmyra Jiisl BBIYUCICHUS IJIOTHOCTH.

1.8 |Cuna - BekTopHas ¢usnydeckas BenuurHa. CllokeHue Cuil

19  |fIBnenue mnepumu. [lepBriii 3akoH HeroTona

1.10 [Bropoii 3akon HeroToHa.
CoHanpaBiIe€HHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHJIbI, IEHCTBYIOIIEH Ha TEJIO

1.11 |BzaumopeiictBue Ten. Tpetuit 3akon HproToHa.

1.12 [Tpenue mnokos W TpeHHe cKoIbkeHUs. PopMmyna Ui BBIUYMCIEHUS MOJYJS CHUJIBI TPEHUS
CKOJIbYKEHUSI:

1.13 |[ledopmarus Tenma. Yrpyrue u Heynpyrue nedopmanud. 3aKoH yIpyrou nedopMaruu (3aKoH
['yka)

1.14 |BcemupHOe TAroT€HHE. 3aKOH BCEMUPHOI'O TATOTEHUS
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO Ta/IeHHs.
dopmyra 1715 BBIYUCIEHUS CUIIBI TSKECTH BOJIM3H MOBEPXHOCTH 3EMIIH.
JIBmxeHue manet Bokpyr ConHua. IlepBas kocmudeckast ckopocTs. HeBecomMocTs U meperpysku

1.15 |Mmnynbc Tena - BeKTopHas (pu3nueckas BeITUUHHA.

MIMITyIbC CUCTEMBI TEIL.
M3menenne nmiynbca. MIMnyibe cumsl
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1.16 [3akoH coxpaHeHUs UMIYJbca JIsl 3AMKHYTON CUCTEMBI TeJl: p = m yu, + M2V2 = const.
PeakTrBHOE NBHXKEHUE
1.17 |Mexanudeckas pabora. @opMmyia 11 BeIYUCIeHUs padoThl cuitbl: A = FS cosa.
MexaHn4eckasi MOIIHOCTb.
1.18 |[KunHeTnueckas ¥ NOTCHIIMAIbHAS YHEPTHUSI.
DopmyJia i1l BBIYACICHUS KHHETUYECKON DHEPTHUM:
Teopema 0 KHHETUYECKOU SHEPTHUH.
Dopmyia 1715 BBIYUCIEHUS TOTEHIIMAIBbHOW SHEPTUH TeJa, IOAHATOIr0 Hajl 3eMIIEN:
Ep, = mgh
1.19 |MexaHuueckas YHEPTHs:
E = EK +Ep .
3aKOH COXpaHEHUsI MEXaHWYEeCKOW sHepruu. Popmyia JUisl 3aKOHA COXPAHEHUS MEXaHUYECKOU
SHEPIUU B OTCYTCTBUE CUJI TPEHHUSL:
£ = const.
[IpeBpanieHne MEXaHMYECKON SHEPTUU IPU HATMYUU CUIIbI TPEHUS
1.20 [[IpocTeie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXaHUKHU. Peraar. MOMEHT CHIIBL:
M = FI.
'YciioBHe paBHOBECHS pblyara:
M, + M, +...=0.
TToaBMIKHBINA U HEHOABUKHBIN OJIOKH.
KII/I mpocThIX MEXaHU3MOB
1.21 |/laBneHue TBEPIOTO TENA.
DopMyia 17151 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:
Jlapnenune rasza. ATmocdepHoe naBieHue. [HIpocTaTndyeckoe NaBICHHWE BHYTPHU IKHIKOCTH.
dopmyrta A7l BRIYUCICHUS TaBJICHHsI BHYTPH KUAKOCTU: P = pgh + pm
1.22 [Bakon Ilackans. ['mapaBianueckuii npecc
1.23 [Bakon Apxumena. @opMmyna Ui OnpeneieHus] BbITAIKUBAIONIEH CUIIBI, ACHCTBYIOIICH HA TEoO,
MOTrpy>XKEHHOE B KUJKOCTD WJTU Ta3:
Y cnoBue muiaBanus tena. [lmaBanue cyoB ¥ BO3AyXOIIaBaHUE
1.24 |Mexannueckue KoneOaHus. AMIUTUTY/Ia, IIEPHOJ U 4acToTa KojebaHuii. @opmMyia, CBSI3bIBatOIIAs
JacTOTY U Mepuoj KojeOaHui: V =
1.25 |MaremaTnueckuii M TPYKUHHBIM MasTHUKH. [IpeBpaiieHue »HEpruM Npu KojedaTeabHOM
IBU>KEHUU
1.26 [Baryxaromme konebanus. BeiHyX1eHHbIE KoJieOanus. Pe3onanc
1.27 |Mexanuueckue BONHBL [IpomonbHbIe ¥ TOINEpeyHble BONHBL. [[MMHA BOJHBI U CKOPOCTH
[pacpoCTpaHEHUS BOJIHBI:
X =uTl
1.28 [3Byk. I'poMkocts M BbICOTa 3Byka. OTpakeHHE 3BYKOBOM BOJHBI Ha TpaHUIE JBYX Cpell.

NHbpa3ByK 1 yIbTpa3ByK

55


http://226school.ru/
mailto:info.sch226@obr.gov.spb.ru

T'OCYJAPCTBEHHOE BIOJ’KETHOE OBIIIEOBPA3OBATEJIBHOE YUPEXJIEHHUE JIUIENA Ne 226
®PYH3EHCKOI'O PAUOHA CAHKT-IETEPBYPT A

< iy = A AN o g I . A <~

1 momaaxa 192071 Cankrt-IlerepOypr yir. ByxapeE:TCKaﬂ 1.33, xopr. 6, mutep A, ten/dakc 774-53-56
2 momazaka 192241 Caunxkr-IlerepOypr FOxHoe mocce 1.55 kopi. 7, ctpoenue 1;
http://226school.ru; e-mail: info.sch226@obr.gov.spb.ru

1.29

I Ipakxmuueckue pabomsi

M3mepenue cpenHel IUIOTHOCTH BELIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTU IIPY>KUHBI;
Kod(hduLIMeHTa TPEHUS CKOJIBKEHUS; paOO0ThI CUIIBI TPEHUS, CHIIbI YIIPYTOCTH; CPEIHENH CKOPOCTH
NBIDKEHUST OpycKa 10 HAKJIOHHOW IIOCKOCTH; YCKOPEHUs: OpycKa MpH JBHKEHUHU 110 HAKJIOHHOU
[JIOCKOCTH; YaCTOThl U Mepuojaa KojeOaHWH MaTeMaTHYecKOro MasTHUKA; YacTOTHl M MEPHOJA
Kosie0aHUH TPY)KUHHOTO MasiTHUKA,; MOMEHTA CHWJIbI, JEHCTBYIOILErO Ha pblyar; paboThl CHUIIBI
YIPYTOCTH MPHU NOIBEME IPpy3a ¢ IOMOIIBIO HETIOABMKHOTO OJI0Ka; paOOTHI CHIIbI

YIPYTOCTH MPU NOIBEME IPpy3a ¢ MOMOIIBIO MOABUKHOIO 0JIOKA.

ViccnenoBaHne 3aBUCUMOCTH apXHUMEIOBOM CHJIBI OT 00BEMa MOTPYKEHHOW YAaCTH Tela U OT
[JIOTHOCTU >KHMJIKOCTH; HE3aBHUCHUMOCTH BBITAIKUBAIOLICH CHJIBI OT MacChl Tejia; CUJbl TPEHUs
CKOJIB)KEHUSI OT CWJIBl HOPMAJIbHOTO JABJIEHUS M OT poAa IOBEPXHOCTH; CHJIbI YIPYIOCTH,
BOZHUKAIOIIEH B MpPYXHUHE, OT CTENEHU AeQopMalru MPY>KUHBI, YCKOpEHHUs Opycka OT yria
HAKJIOHA HAMPaBJISAIONICH; TIeproaa (4acTOThl) KOJCOAHW HUTSHOTO MAasTHUKA OT JITMHBI HUTH;
rmepuoja KoleOaHW MPYKUHHOTO MasTHHKA OT MAacChl TIpy3a M JKECTKOCTH MPYKHUHBI;
MCCIIeIOBAaHIE HE3aBUCHMOCTH MEPU0/Ia KoJIeOaHU HUTSHOTO MasgTHUKA OT MAacChl Tpy3a.
[IpoBepka ycrnoBusl paBHOBECHS pbIyara

1.30

Qusuueckue A6neHUs 8 npupooe: TMPUMEPHI IBIKEHUS C Pa3IUYHBIMU CKOPOCTSIMH B KHBOU U
HEXUBOW MPUPOAE, NEHCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE, IPUIIMBBI U OTJIUBBI, IBH)KEHUE
riaHeT COJHEYHOM CHCTEMBl, PEaKTUBHOE JBMJKEHUE JXMBBIX OPIaHM3MOB, pbIYaru B TeEJE
YeJI0BEeKa, BIUSHHE aTMOC()EpPHOro JaBlieHUs Ha JKMBOM OpPraHU3M, IUIaBaHHE PbIO, BOCIIPHUITHE
3BYKOB KMUBOTHBIMH, 3€MJICTPSICEHHE, CEHCMUYECKHUE BOJIHBI, IyHAMH, 9XO

1.31

Texnuueckue ycmpoticmeéa: CHUAOMETP, NaTYUKU II0JI0KEHUS, PACCTOSHUS U YCKOPEHMS,
IMHAMOMETp, MOJIIMITHUKN, PAaKEThl, PbIUar, MOABM)KHBIM M HEMOJBM)KHBIA OJIOKM, HAKJIOHHAS
[JIOCKOCTB, MPOCThIE MEXaHU3MbI B OBITY, COOOIIAIOLINECS COCY.Ibl, YCTPOHCTBO BOJOIIPOBO/A,
THJIPABINYECKUH IIpeECC, MAHOMETP, OaApOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP, IXO0JIOT,
MCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

TETIJIOBBIE ABJIEHU A

OCHOBHBIE TIOJIOKECHUS MOJ'IGKy.]'ISIpHO-KI/IHeTI/I‘IeCKOI\;I TECOpHUH CTPOCHUSA BCUICCTBA. MOILGJ’II/I
TBépI[Ol"O, KHUAKOTO U ra3006pa3H0r0 COCTOSIHUM BEIIECTBA. KpI/ICTaJ'IJ'II/I‘leCKI/Ie u aMOp(bHBIC TCIIa

2.2

JIBr>keHHe JacTul] BemecTBa. CBs3b CKOPOCTU JBMKEHHS YaCcTHUL C TEMIIEpaTypoil. bpoyHoBckoe
nBUKeHHe, TUpGy3us

2.3

CMauuBaHue U KalmWJIJISIPHBIC ABJICHUA

2.4

TemnmoBoe paclInpeHUuC U CiKaTUuC

2.5

TeruioBoe paBHOBECHE

2.6

BuyTpennss sHeprus. Pabota u Terionepeaaya Kak crnocoObl U3MEHEHUS! BHYTPEHHEH sHeprun

2.7

Buasl TCIUIONICpCaAavYu: TCIJIOMPOBOAHOCTh, KOHBCKI WS, U3JTYYCHHUC

2.8

HanCBaHI/IC 1 OXJIAXKICHHUE TCII. KonnuecTBO TEIIOTHL. VY nenpHas TEII0EMKOCTb.

2.9

3aKOH COXpaHEHUs PHEPTUU B TEIUIOBBIX MPOLECCcax. Y PaBHEHUE TEIUIOBOIO OajIaHca.

2.10

I/IcnapeHHe U KoHaeHcamus. M3MeHeHue BHyTpCHHCﬁ OHEpTruu B IIPOLCCCC HUCHAPCHUA U

KoHieHcanun. Kunenue sxuakoctu. Y ieiapHas TemioTa mapooopa3oBaHus.
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2.11 [BmaxxHOCTh BO3IyXa

2.12 [InaBnenue u KpuctauMzanus. V3MeHeHWe BHYTpEHHEW OHEPrud TIPH IUIABIICHUH U
KpUCTAJUTM3alUU. Y IeIbHAas TeIUI0Ta IIaBICHUS:

2.13 BHyTpeHHss SHEPrus CropaHus TOIUIMBA. Y IeibHAs TEIIOTA CrOPaHUs TOTUIMBA: M

2.14  [Ipunnumsl paboTel TeroBeIX aAuratenei. KI1J remmoBoro qsurarens

2.15 |[[Ipakmuueckue pabomoi
M3MepeHne yIeabHOM TEIIOEMKOCTH METAUIMYECKOTO LWIMHAPA; KOJIUYECTBA TEIUIOTHI,
MMOJTYYEHHOTO BOJOW KOMHATHOM TeMmeparypbl (DUKCHPOBAHHOW MacChl, B KOTOPYIO OIMYIIEH
HarpeTbli UIMH/AP; KOJIMYECTBA TEIJIOTHI, OTJAHHOTO HAarpeThiM IMWJIMHAPOM, MOCJE OMYyCKaHUs
€ro B BOJy KOMHAaTHOW TeMIEpPaTyphl; OTHOCUTEIIBHONW BIAXXHOCTH BO3yXa; YACIbHOW TEIIOTHI
raBjaeHusl JbAa. MccienoBanue HW3MEHEHHUs TEMIIEpaTypbl BOJABI MPHU PA3IUYHBIX YCIOBUSX;
SIBJICHHS TETUIOOOMEHA TP CMEIIMBAHUH XOJIOTHOM M TOPSIYEH BOJIBI; TIPOIIecca CITapeHus

2.16 |Qusuueckue s6nenus 6 npupode. OBEPXHOCTHOE HATSHKEHUE U KAMMJUISPHBIC SBJICHUS B IPUPOJIC,
KpUCTaILIBI B Ipupoie, u3nydenue ColHia, 3amep3aHie BoJoEMOB, MOPCKHE OpH3bl; 00pa3oBaHue

OCBl, TYMaHa, UHEsI, CHEeTa

2.17 |Texnuueckue ycmpoticmea: KaNWLISPBI, TPUMEPHl HCIIOJB30BAHUS KPHCTAIOB, KHJIKOCTHBIN
TEPMOMETD, TaTYUK TEMIIEPATYPBI, TEPMOC, CUCTEMA OTOIJICHHSI IOMOB, TUTPOMETPHI, ICUXPOMETD,
rapoBasi TypOuHa, IBUTATENIb BHYyTPEHHET'O0 CrOPaHUs

3 DJIEKTPOMAI'HUTHBIE ABJIEHU S

3.1 DJieKTpu3anus Teil. JBa Buaa 3JIeKTpUUECKUX 3apsJi0B

3.2 B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUsI JIEKTPUUYECKOTO 3apsia

3.4 OnekTpuueckoe moje. Hampsxk€HHocTh anekTpuueckoro mnons. IlpuHnun cynepno3unuu
PIIEKTPUYECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE)

3.5 HocuTenn snekrpuyeckux 3apsaaoB. JelicTBHE 3JIEKTPUUYECKOTO MOl HAa AIEKTPUUYECKUE 3aPsIbl.
[IpOBOHUKY U AUDIIEKTPUKHU

3.6  [[locrostHHBIH nekTprueckuil Tok. [lelicTBus snekTpudeckoro Toka. Cuna toka. Hanpsbxenue.

3.7 DIIEKTPUYECKOE COMPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE CONTPOTUBIICHUE:

3.8 3akoH OMa Uil yJacTKa 3JI€KTPUUYECKOM Lenu:

3.9 [locnenoBarenbHOE COETMHEHHE MPOBOJHUKOB:
[TapaniensHOE COETUHEHNUE TPOBOHUKOB PABHOTO COMPOTHUBIICHUS.
CMellaHHble COeTMHEHUS TTPOBOJHUKOB

3.10 [PaboTa ¥ MOIIHOCTH DIEKTPHUUECKOTO TOKA.

3.11 [3akon Jxoyns — Jlenna.

3.12  |OnsiT Dpcrena. MarHuTHOE T0JIe TIPSIMOTO TIPOBOIHHAKA ¢ TOKOM. JIMHHH MarHUTHON MHTYKITUU

3.13 |MarauTHOE oJie IOCTOSHHOI'O MarHuTa. B3anMoaeiCTBHE ITOCTOSHHBIX MATHUTOB
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3.14 |/leficTBHe MarHUTHOTO MOJISI HA MIPOBOJAHKUK C TOKOM

3.15 |OnbiTel @apanes. SIBienue snekTpoMarauTHOW nHAYKIMU. [IpaBuio Jlenia

3.16 |[[Ipakmuuecxue pabomol
3MepeHne 3JIeKTPUYECKOTO COMPOTUBIICHUS DPE3UCTOPA; MOIIMHOCTH 3JICKTPUYECKOTO TOKA;
PabOThI ANEKTPUYECKOTO TOKA.

VccnenoBaHe 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B MIPOBOJIHUKE (PE3UCTOPHI, TAMIIOUKA),
0T HANpsDKEHHs] Ha KOHI[AX MPOBOJHUKA; 3aBUCUMOCTU CONPOTUBJICHUS OT JUIMHBI MIPOBOJHHKA,
TUTOIIAH €r0 TONEPEYHOr0 CEYEHUS U YIeIbHOTO COMPOTUBIICHHUS.

[IpoBepka mpaBwia i SJICKTPUUECKOTO HAMPSHKEHUS MPU MOCIEAOBATEIHHOM COEIMHEHUU
MPOBOJIHUKOB; IpaBHJa Ui CHJIBI AJIEKTPUYECKOTO TOKAa TPHU MapauIeIbHOM COCTUHEHUU
[IPOBOAHHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17  |@usuueckue aenenus 6 npupooe: dEKTPUIECKHUE SBICHUS B aTMOC(hepe, AIEKTPHUECTBO KUBBIX
OpraHU3MOB, MarHUTHOE ToJie 3eMJIH, JIpeiid MONIOCOB, POJIb MArHUTHOTO MOJIA AJIS JKU3HH Ha
3emiie, MOJSIPHOE CUSIHUE

3.18 |[Texnuueckue ycmpoticmeéa: DIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, pPEOCTaT, CUYETUYUK
PIEKTPUYECKON SHEPTUH, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HATPEBATEIbHBIE AIIEKTPONPUOOPHI
(IpuMepBl), SIEKTPUYECKHE MPEAOXPAHUTENH, IEKTPOMATHUT, AJIEKTPOABHUTATEIh MOCTOSTHHOTO
TOKa, TEHEPaTOp MOCTOSHHOTO TOKa

3.19 [DnextpomaruutHbie BoJHbI. [1Ikana 3JeKTpOMarHUTHBIX BOJH

3.20 [JlyueBast Mmoaenb cBeta. [IpssMonnHeliHOe pacIpOCTpaHEHUE CBETA

3.21 [3akoH orpaxkeHus cBera. [lmockoe 3epkaino

3.22 [[IpenomieHue cBeTa. 3aKOH MPEIOMIICHHUS CBETa

3.23 |lucnepcust cBeta

3.24  |Jlunza. Xon nydeit B muH3e. DokycHoe paccTosiHuE TUH3bI. ONTHYecKas CUIla JIMH3BI:

D=1/F

3.25 [['nma3 kak ontuyeckas cucrema. OnTuueckue npuOopsl

3.26 |[Ipakmuueckue pabomuol
V3MepeHne ONTHYECKOW CHITBI COOMparoIeil IMH3BL, (DOKYCHOTO PAacCTOSIHHUS COOMPAIOIECH JTMH3BI
(Mo CBOMCTBY paBEHCTBA Pa3MEpOB IpeaMeTa W M300pa’keHMsl, KOrja MpeaAMEeT PacHojOXKeH B
MBOWHOM (hOKYCe), TOKa3aTessl MPEeTOMIICHHS CTEKIIa.

VccnenoBaHue CBOWMCTBA M300pa)K€HHUs, IOJYyYEHHOTO C IIOMOINBIO COOHMpAIOUIe JIMH3BI;
M3MEHEHHST (OKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX JIMH3; 3aBUCHMOCTH YTJia TPEIOMIICHUS
CBETOBOT'O JTIy4a OT YIJia MaJeHHs Ha TPAHUIIE «BO3IYX - CTEKIIO»

3.27  |@usuueckue senenus 6 npupooe: 3atmenns ComHna u JIyHbI, IBeTa TeJ, ONTUYECKHUE SBIICHUS B
aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)

3.28  |[Texnuueckue ycmpoticmea: 0OYKH, TIEPUCKOII, (poTOanmapar, ONTHIECKAE CBETOBOIBI

4 KBAHTOBBGIE ABJIEHU A

4.1  |PagmoakTuBHOCTH. Anbda-, 6eTa-, raMMma-u3nydeHus. Peakiuu anbda- u 6era-pacnama

4.2 |OnsiTel Pesepdopna o paccesauro ansha-yactuil. [nanerapnas Moaens atoma
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4.3 CocraB aroMHOTO siipa. M30TOmb!

4.4 [Tepron moypacaga aTOMHBIX P

4.5 S nepHble peakiuyi. 3aKOHBI COXPAHEHHUS 3apsA0BOI0 U MaCCOBOTO YHCEI

4.6 Quzuueckue s61eHus 6 npupooe: ECTCCTBCHHBIA PAaTUOAKTUBHBIA (DOH, KOCMHYCCKHE JIY4YH,
PaIMOAKTUBHOE W3Iy4CHUE MPHUPOJHBIX MHHEPAJIOB, NCHCTBUE PATMOAKTHUBHBIX W3IydCHUN Ha
OpraHHU3M YeIoBeKa

4.7 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, HWHIUBUIAYaJIbHBIA O3UMETp, Kamepa BuibcoHa,

sJIepHast SHEPreTHKa
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XUMMUA

IMosicuuTeILHASA 3aIMCKA

[Iporpamma 1o XMMUM Ha ypOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs COCTABICHA HA OCHOBE
TpeboBaHuii K pe3ynbraTaM OCBOEHHUS OCHOBHOM 0Opa30BaTeNbHOW IPOrpaMMbl OCHOBHOI'O
o0miero oOpazoBaHMs, MPEACTABICHHBIX B DenepaabHOM rocylapcTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOIO oOmiero o6Opa3oBaHMs, € Y4ETOM pacHpeAeiaEHHbIX 10 KjaccaMm
MpPOBEPSIEMBIX TPeOOBAaHUU K pe3yJibTaTaM OCBOCHUSI OCHOBHOW 00Opa30BaTeIbHON MPOTrpaMMBbl
OCHOBHOTI'0 00111er0 00pa30BaHus U 3JIEMEHTOB COZECP KaHUs, IPEJCTABICHHBIX B Y HUBEPCAIbHOM
Koau(duKaTope Mo XMMHUH, a TAaKXKEe Ha OCHOBE MPOrpaMMbl BOCIHUTAHUS OOy4YaromUXCs MpU
IOJIy4eHUU OCHOBHOrO o01miero oopazoBanus u ¢ yuérom KoHuenuuu npenopaBaHusi yaeOHOro
npeaMeTa «XuMus» B 00pa3oBareibHbIX opranuzauusax Poccuiickoit denepannn, peaan3yrommx
OCHOBHBIE 0011e00pa3oBaresbHble Mporpammbl (yTB. Pemenuem Komnerun Munnpocsenienus
Poccun, nporokoin ot 03.12.2019 N I1K-4BH).

[IporpaMMa 1o XMMHUHU JaeT IpeJCTaBleHHME O LeJsIX, oOmedl crpareruu oOy4yeHHs,
BOCIIUTAaHUSI W Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMU YYEOHOTO TIpEAMETa, OIpeeNseT
00s13aTesIbHOE TPEAMETHOE CO/IEpIKaHue, ero CTPYKTYpPY 0 pa3jienaM M TeMaM, paclpesieieHue
110 KJIACCaM, PEKOMEHIYEMYIO ITOCIIEI0BATEIBbHOCTD U3YYECHHSI XUMUHU C Y4ETOM MEXIIPEIMETHBIX
U BHYTPUIPEIMETHBIX CBsI3€H, JIOTMKM Yy4eOHOro Impolecca, BO3PACTHBIX OCOOCHHOCTEH
oOyuaromuxcs. B mporpamMmme 1mo XMMHHM yYHTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO TpeaMeTa B
peanu3aluy TpeOOBaHUH K IUIAHUPYEMbIM JIMYHOCTHBIM, METAlpPEIMETHbIM M IpPeIMETHBIM
pe3yabTaraM oOy4deHHs W B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIHHOMN
JEeSITeIbHOCTH 00yUaroIIerocs o0 OCBOCHUIO y4EOHOT0 COepKaHMsL.

O0mas xapakTepucTHKA y4e0HOro npeaMera « XuMHs»

Bknang ydeGHoro mpenmera «XuMHS» B JOCTH)KEHUE IeJiel OCHOBHOIO OOIIEro
o0Opa3oBaHusl OOYyCJIOBJIEH BO MHOIOM 3HAa4€HMEM XUMHUYECKONW HAyKM B IO3HAHUU 3aKOHOB
HOPUPO/IBI, B PA3BUTUH POU3BOIUTEIBHBIX CHJT OOIIECTBA U CO3/JaHUK HOBOW 0a3bl MaTepUalIbHON
KYJIbTYpBI.

XUMHS KaK DJIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PACIPOCTPaHMWIIA CBOE BIIMSHUE HA BCE
00J1acTH 4EeJIOBEUYECKOT0 CYIECTBOBAHMS, 3aJajla HOBOE BUJCHHE MHpA, cTajda HEOTHEMIIEMBIM
KOMIIOHEHTOM MUPOBOM KYJIbTYpbl, HEOOXOAMMBIM YCIOBHEM KU3HU OOIECTBA: 3HAHUE XUMHH
CIIY)KMT OCHOBOM i1 (OPMUPOBAaHUS MHMPOBO33PEHUSI 4YENIOBEKa, €ro MPEICTABICHUH O
MaTepHaJIbHOM €IMHCTBE MUPA; BAXXHYIO POJIb UTPAIOT (POpPMUPYEMBbIE XUMHUEH Mpe/ICTaBIeHHs O
B3aMMOIIPEBPALICHUSX SHEPruUM U 00 HBOJIIOIIMM BELIECTB B IMPHUPOJAE; COBPEMEHHAs XUMUS
HampaBjieHAa Ha pelleHHe TINI00aNbHbIX NpoOJeM YCTOMYMBOIO pa3BUTHS YeOBEYECTBA -
CBIPBEBOI, DHEPreTUYEeCKOM, TMHIIEBOM M  3KoJormyeckoil Oe3omacHOCTH, MpobiieM
31paBOOXPAHEHHUS.

B ycnoBusix BO3pacTaroiero 3Hau€HUS XHMHU B JKU3HHM OOIIECTBA CYIIECTBEHHO
MOBBICHJIACh POJIb XUMHUECKOT0 00pa3oBaHus. B miaHe conuanu3anuy OHO SIBJISETCS OJHUM U3
yclioBUi (OpMUPOBAHUS UHTEIJIEKTA JIMYHOCTU ¥ TAPMOHUYHOTO €€ pa3BUTHUSL.

CoBpeMEHHOMY YeJIOBEKY XHMHUYECKHE 3HaHMA HEOOXOOUMBI [UIl TNPUOOPETEHHS
OOLIEKYJIBTYPHOTO YPOBHSI, MO3BOJISIONIETO YBEPEHHO TPYAUTHCS B COIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOpa3HOW >KM3HM OOIIECTBa, Ui OCO3HAHMS BAXHOCTH Pa3yMHOIO
OTHOILIEHHS K CBOEMY 3J0POBBIO M 3/I0POBBIO JIPYIHX, K OKPYKAIOLIEH NMPUPOIHOMN cpene, s
IPaMOTHOIO MOBEJEHUS IIPU UCIOIb30BAaHUH PA3JINYHBIX MAaTEPUAIOB U XUMUUECKUX BELIECTB B
ITOBCETHEBHOM KU3HH.

[Iporpamma ocHOBHOro o0Omiero o0Opa3oBaHuss MO XUMHM (YIIyOJIEHHBIH ypOBEHb)
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OPUCHTHPOBaHA Ha COXpaHCHHWE (YHIAMEHTAIBLHOIO XapakTepa oO0pa3oBaHHUs, CICHUPUKA
y4eOHOro MpeaMeTa u 00ecIeyeH e YCIeIHOTO 00YUIeHHS Ha CIIeYIOIIeM YPOBHE 00pa30BaHus.
B nporpaMme 1o Xxumun peanusyeTcs pa3BUBAOIIAs M TPAKTUYECCKAs HAPABICHHOCTh O0y4YeHUS
xumud, guddepeHmanus 00yueHusl, BKIOYAroas NpoduiIbHyI0 TOATOTOBKY 00yJarOImuXCs U
MOCJIEYIONIEe CaMOOIIpE/IeJICHHE B BHIOOPE HAmpaBJIeHUs] 00y4eHUs B MPOMUIBHBIX Kiaccax.
Yroy6néHHoe W3yYyeHHE XHMMHUHU CIIOCOOCTBYET peanu3aluy 33had  NpodhecCHOHAIbHOM
OPUCHTAIlMM W HANpaBJICHO Ha TMPEIOCTABICHUE BO3MOXXHOCTH Ka)XJIOMY OO0YYaromemMycs
NPOSIBUTH CBOM MHTEIUICKTYQJIbHBIE W TBOPYECKHE CIIOCOOHOCTH IPH HW3YyYCHUU Y4EOHOTO
npeaMera, HeoOXOIMMBbIC Ui TPOJNOJDKCHHsT OOpa3oBaHUS H  JallbHEHINEH TpyHIOBOU
JIeATEIIbHOCTH.

Henn usyyenus: yue6Horo npeagmera « XumMus»

Llenu n3yueHust XMUMUM OTPAXKarOT HAIIPABJIEHHOCTh O0OYUYEHHUs Ha Pa3BUTHE U CAMOPA3BUTHE
JMYHOCTH, (POpMUpPOBAHHE €€ MHTEIUIEKTA U OOIIEH KYIbTYPHI.

K HampaBieHuio MNepBOCTENIEHHOW 3HAUYMMOCTH IpH peaju3aluyd 00pa3oBaTeIbHbBIX
dyHkui npenMera « XUMUS» TPAAULIMOHHO OTHOCST ()OPMHUPOBAHKE 3HAHUI OCHOB XHUMUYECKOU
HAaYKHU KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOM AEATEIbHOCTH YeJIOBEeKa U KaK
OJTHOTO W3 KOMITOHEHTOB MHUPOBOW KYyJbTYpPHI. 3ajada MpeaMera COCTOMT B (hopMupoBaHHH
CUCTEMbl XMMMYECKUX 3HAaHUM - BaKHEWIIMX (aKTOB, MOHATUI, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHHH, TOCTYIHBIX 0000IIEHHI MUPOBO33PEHUYECKOT0 XapaKTepa, s3bIka HaAyKH, 3HAHUH O
HAYYHbIX METO/aX M3Y4YEHHs BEIECTB U XMMHUYECKMX peakluil, a Takke B (OPMUPOBAHUU U
Pa3BUTUHU YMEHUI U CIIOCOOOB JI€ATENbHOCTH, CBA3AHHBIX C IUIAHWPOBAHHWEM, HAOJIIOJIEHUEM U
IPOBEICHUEM XUMHUYECKOr0 3KCIIEpUMEHTa, COOJ0ACHNEM IpaBuil 0€30MacHOro oOpalleHus ¢
BELIECTBAMHU B ITOBCEAHEBHON KU3HU.

Hapsiny ¢ 3TuM 1enu u3ydeHus npeaMera B IporpaMMe YTOUHEHBl U CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX TIPUOPUTETOB B CHCTEME OCHOBHOro o0miero oOpa3zoBanus. CerogHsi B
o0pa3oBaHMM 0CO00 3HAYMMOM MPHU3HAETCS HAMPABICHHOCTh OOy4YeHHMs] Ha pa3BUTHE U
camMopa3BUTHE IMYHOCTH, (HOpMUPOBaHHE €€ UHTEIUIEKTa U 0011el KyabTypbl. O0yuyeHrne YMEHUIO
YUUTBCSI U TPOJIOJIKATE CBOE 00pa30BaHME CAMOCTOSITENIbHO CTAHOBUTCS OJHOW M3 Ba)KHEHIINX
(GyHKIMHI y4eOHBIX IPEIMETOB.

B ¢BsI3u ¢ 3TUM Npu M3y4EHUHU NPEIMETa B OCHOBHOM LIKOJIE JOMHUHHUPYIOLIEE 3HAYCHHE
NPUOOPETHN TaKKe LIETH, KaK:

-(opMupOBaHNE MHTEUIEKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

-HallpaBJICHHOCTh ~OOy4YeHHs] Ha CHUCTEeMaTHYecKoe MpHUOOILIeHHE ydammxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JEATENbHOCTH, HAy4yHbIM  METOJaM  IO3HaHuA,
(GOpMUPYIOUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

-obecrieueHue YCIOBHMM, CIOCOOCTBYIOIIMX NPUOOPETECHUIO OOYYaIOUIMMUCS —OIIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUSA, KIIIOUEBBIX HABBIKOB (KIIIOUYEBBIX
KOMITETEHIIHI), UMEIOLINX YHUBEPCAIbHOE 3HAUEHUE JUIs pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

-popmMupoBaHue yMEHUH OOBSCHATH M OLIEHUBATH SIBJICHUS OKpPYXKAIOIIEro MHpa Ha
OCHOBaHUU 3HAHUH U ONBITA, IOJTYYEHHBIX IIPU U3yUYEHUH XUMUU;

-opmMupoBaHue y o0ydaromuxcsi TyMaHUCTUYECKUX OTHOIICHUN, MOHUMAHUS LEHHOCTU
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH LIE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIMIEH MPUPOIHOMN
Cpelibl;

-pa3BUTHE MOTHUBAIIUU K OOYUEHHUIO, CHOCOOHOCTEM K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO
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HAa OCHOBE YCBOGHHUS OOIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

O6pa3oBarenbHble QYHKIUNA XUMHUH, U3y4aeMOi Ha YriyOJI€EHHOM YPOBHE, Pealu3yloTCs B
nporecce (OPMHUPOBAHUS 3HAHUM OCHOB XMMHMYECKOHW HAyKH KaK OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, OOJACTH MPAKTUYECKOM NEATEIbHOCTH YEIOBEKAa U OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOW KyJIBTYpBl. 3agada y4eOHOro mpeaMeTa COCTOMT B (OPMHPOBAHUU CHCTEMBI
XUMHUYECKHX 3HAHUN — BaKHEHIINX (DaKTOB, MOHATUI, 3aKOHOB U TEOPETUUYECKUX IMOJIOKECHHUIA,
JOCTYIHBIX O00O0OIIEHUI MHMPOBO33PEHYECKOT0 XapakTepa, s3bIka HAyKH, B MPHOOLICHHH K
HAy4YHBIM METOJIaM MO3HAHUS MPHU U3YYEHHUH BEIECTB U XUMUYECKHX PeaKiuil, GopMUpOBaHUU
Y Pa3BUTHH TO3HABATEIBHBIX YMEHHUI M CIIOCOOOB JACSITEILHOCTA U UX NMPUMEHEHUU B y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1eATeIbHOCTH, OCBOGHUH MpaBUil OE30MacHOTO
00palIeHus C BeIECTBAMHU B TIOBCEIHEBHON KHU3HH.

YrinyOiaeHHOe H3ydyeHHEe XUMHHM CIOCOOCTBYET peanu3aliu 3a1ad MmpodeccHoHaIbHOM
OpUEHTAIlMM W HaIpaBIIEHO HA MPEAOCTABICHHE BO3MOXKHOCTH KaXIOMY OOydaromeMycs
MPOSBUTh CBOM HHTEJUICKTYyalIbHBIE M TBOPYECKHE CIIOCOOHOCTH TPU HW3YYCHHUU YIEOHOTO
mpeaMera, HEOOXOAMMBbIE Il TPOAODKEHHUS 00pa3oBaHus U JalbHEHIIeH TpyJoBOMH
NeSITETTLHOCTH.

[IporpaMmma ocHOBHOTO o00mero o0Opa3oBaHUS MO XHUMHM (YIUIYOJICGHHBIH YpOBEHB)
OPUEHTHPOBAaHAa Ha COXpaHEHHWE (YHAAMEHTAIBFHOIO XapakTepa o0pa3oBaHHWsA, CIEHUPUKA
yueOHOro mpeaMera 1 obecreyeHne yCrnemHoro 00y4eHus Ha ciae1yIolieM ypoBHe 00pa3oBaHMUsL.
B nporpaMmMe 1o XuMHUH peasi3yeTcs pa3BUBAIONIAs U IPAKTHYSCKAsT HAIIPABICHHOCTh 00yJeHUs
xumud, guddepenuuanus 00yueHus, BKI0Yaroas npoduibHyl0 TOATOTOBKY 00y4alOmuXCs U
MOCIIEAYIOIIEE CAMOOTIPEICIICHHE B BRIOOPE HAMPABIICHUSI O0yUeHUS B TIPO(UIBHBIX Ki1accax

[enu u3yueHuss XUMHUH OTPaKatoT HAIIPaBICHHOCTh 00yUEHHs Ha pa3BUTHE U CAMOPa3BUTHE
JMYHOCTH, (POPMUPOBAHHE €€ UHTEIUIEKTA U OOIIEH KYIbTYPHI.

N3yyenne XUMHUM HANIPABJIEHO HA JOCTUKEHHE CJIeTYIOUIUX 1esei:

(dopMHEpOBaHNE WHTEIUIEKTYaJbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K CaMOOOpa30BAaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MECHSIOIIMMCSI YCIIOBUSIM KU3HU;

dbopMUpOBaHHE CUCTEMBl XMMHUYECKHUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOU
KapTUHBI MUpa, KaK OCHOBBI I MMOHUMaHWS XUMHUYECKON CTOPOHBI SIBJICHHHA OKPYXKAIOIIETO
MHUPa, OCBOEHUE S3bIKA HAYKH;

npHoOIIeHne 00Yy4alOIUXCsl K CAaMOCTOSTEIbHOM MMO3HABATEIbHOW M MCCIIEA0BATEIbCKOM
NEeSTENIbHOCTH, K HayYHbIM MeETOJlaM TMO3HaHUsS, (OPMUPOBAHHWE MOTHBAIIMM W Pa3BUTHE
CIIOCOOHOCTEH K M3yUEHUIO XUMUH;

dbopmupoBanue 00mIell (YHKIIMOHATHHOW U €CTECTBEHHO-HAYyYHOW I'PaMOTHOCTH, B TOM
YHUCIIe YMEHUHN 00BSCHSATE U OIEHUBATH SBIICHUS OKPYKAIOIIETO MUPA, UCITOJIb3YSI 3HAHUS U OIIBIT,
MOJTyYeHHBIE TIPH M3yYEHUU XUMHUH, MPUMEHSATh UX MPH PEIICHUH MpoOJieM B MOBCEIHEBHOM
JKU3HU U TPYJIOBOU JIEATEIIBHOCTH;

pa3BUTHE y OOYyYaroIMXCs HHTEpeca K M3y4eHHI0 XMUMHHU U chepam AedaTe’abHOCTH,
CBS3aHHBIM C XUMHCH, MOTHBAIMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPO(HIT U
HANPaBIEHHOCTH JAIbHEHIIIETO 00yUICHHUS;

OCO3HAHWE IIEHHOCTH XUMHUYECKMX 3HAHWA B JKH3HU YEJIOBEKA, ITOBBINICHUE YPOBHS
DKOJIOTMYECKON KYJIbTYpHI, HEPUSATHE NEUCTBUM, MPUHOCAIIUX BpEA OKPYXAloIIel cpene U
3I0POBBIO JIIOJIEH;

nproOpeTeHne OO0yUYaAIOIUMUCS OIbITAa CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMTICTCHIIHH ), HEOOXOAMMBIX ISl PA3JIMYHBIX BHJIOB JICATEIIHHOCTH.

Mecto yyeOHOro npeamera «XuMus» B y4eOHOM ILIaHe
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B cucreme o61ero o6pazoanust «XuMHs» MIPU3HAHA 00s13aTEIBHBIM YU€OHBIM IPEAMETOM,
KOTOPBII BXOJIUT B COCTaB MPeAMETHON 00acTi «ECTeCTBEHHO-HAYYHBIE PEIMETHD».

B 8 u 9 xiaccax mo BbIOOpY 00pa3oBaTenbHONW OpPraHu3aldy Ha yriayOonEéHHOE H3ydeHUe
y4eOHOTO mpeaMeTa «XuMUs» MOXeT ObITh oTBeAieHo mo 102 vaca (3 yaca B Hepento) wiu 136
yacoB (4 Jaca B HEJIEeJ0), TO €CTh 2 Yaca B HeJento 3a cuét oos3arenbHor yactu OOIT OO0 u 1
— 2 4gaca 3a cuét yactu OOIT OO0, popmupyemoii yaacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH.
Bcero 204 (272) gaca 3a 1Ba roga o0y4eHuUs.

Y4eOHbIM IIaHOM Ha €€ U3ydeHHne OTBEeAeHO 136-yueOHbIX YacoB - MO 2 4 B HEAEIIO B 8 U
9 kJaccax COOTBETCTBEHHO.

B yueObHOM maHe nwimes s OTACITBHBIX KIACCOB B KadecTBE MPeAnpodUIbHON
MOJTOTOBKU K YINIyOJIEHHOMY M3YYEHHMIO XMMHUU Ha YPOBHE CpeJHEro oluiero o0pa3oBaHUs 3a
cYeT yacTe, GopMUpPyeMOl y9acTHUKaMH 00pa30BaTEIbHBIX OTHOIIICHUH HAa U3yUEHHUE ITpeIMeTa
no6asiieHo o 1 gacy B Henemto (B 8bIX,9bIX Kiaccax). Bceero 204 vaca 3a 1Ba roja 00y4deHusl.

Conep:xanue yueOHOTo npeamera « XuMHs»

8 KUIACC

Ba3oBblii ypoBeHb

[TepBoHaYanbHbIE XUMUYECKHE TOHSATHS

IIpenmet xumuu. Posib XuMuM B )KU3HU YesioBeka. Tena u Bemecta. PU3NYECKHE CBOMCTBA
BEIIeCTB. ArperaTHoe coCTosiHue BeulecTB. [loHATHE 0 MeToAax MO3HAHUS B XUMHUU. XUMHS B
cucreMe HayK. UncTeie BemecTBa U cMecu. CriocoObl pa3jiesieHnst CMecei.

ATOMBI U MOJIEKYJTbI. XUMUYECKHUE IeMEeHThI. CUMBOJIBI XUMUYECKUX 3JIeMeHTOB. [IpocThie
U CJIO’KHBIE BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckast popmyna. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BewlecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 105151 XMMHUYECKOTO 2JIEMEHTa B COSIMHEHUU.

Ou3nyecKkue W XUMHUYECKHE SBJICHUS. XUMHYECKas peakius W e MPU3HAKH. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUYeckre ypaBHeHUs. Kimaccudukanus XUMHUUECKUX peakini
(coenuHeHus, pa3noKeHUs, 3aMeIIeHUsI, 0OOMEHa).

XYUMUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TOCY/I0H, ¢ MpaBuiIaMu padOTHI B
nabopaTopuu U puEMaMu 00paIeHus ¢ JJabopaTOpHBIM 00OPYIOBAHUEM; U3YUCHHUE U ONTMCAHUE
bu3NYECKUX CBOWMCTB O00pa3lOB HEOPraHWYECKHX BEIIECTB; HaOmoJeHne (HU3HMUECKUX
(TTaBJIeHHME BOCKA, TasTHHC JIbJa, PACTUPAHUE caxapa B CTYIKE, KUIICHUE U KOHJICHCAITUS BOJIBI) U
XUMHUYECKHX (TOpeHHE CBeYM, MpOKaIMBaHUE MEIHON MIPOBOJIOKH, B3aMMOJECHCTBHE MeNa C
KHCIIOTOHN) sIBIICHUH, HAOJFOJICHUE M ONMUCAHUE MPU3HAKOB MPOTEKAHUS XMUMHUYECKUX pPEaKInid
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapwuisi, pa3IoKeHHe
rugpokcuaa Meau(ll) mpu HarpeBaHuu, B3amMojeiicTBUe xkene3a ¢ pactBopoM conu memu(ll));
M3YyYEHHE CIOCOOOB pa3JiesieHus: cMecel (C MOMOIbI0 MarHuTa, (GUIbTPOBaHHUE, BHIIAPUBAHUE,
TUCTUJUISIIMS, XpomaTorpadusi), MpOBEIEHWE OYMUCTKH TOBApPEHHOW COJIM;, HAOIIOJIeHHE |
OMHCAaHHUE PEe3yNbTAaTOB MPOBEJACHHS OMbITa, WIIIOCTPUPYIONIETO 3aKOH COXPAHEHUS MacChl;
CO3/1aHHE MOJIETIEN MOJIEKYJ (IIapOCTEP>KHEBBIX ).

Bakueiimue npeacTaBUuTeN HEOPTaHUIECKUX BEIIECTB

Bo3nyx - cmeck razoB. CocraB Bo3zayxa. Kuciopon - 3J€MEHT M IPOCTOE BEMIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxkcuapl. [Tpumenenune kucmopoaa. CriocoObl MOMydeHUs KUCIOPOoaa B TabopaTo-

puUu U TpOMBIIIIEHHOCTH. KpyroBopor kucnopona B mpupoge. O30H - aIoTpOIHas
MoauUKAIIS KHCTOPOa.

TermmoBoit >PQeKT XUMHUYECKON peakIuu, TEePMOXUMHUYECKHE YpaBHEHHS, DK30H

SHAOTEpPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
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napHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIOs.

Bonopon - anemenT u npocroe BemecTBo. HaxoxaeHue Bogopoia B mpupoie, Gu3ndecKue
U XUMUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOOBI MostydyeHus. Kuciaorsl u comnu.

KonuuectBo BeniectBa. Moiib. Mosnsipaast macca. 3akoH ABOrajapo.

Monsipablii 00BEM ra3oB. Pacuérsl 0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopbl. Haceluennele u
HEHACBIIIEHHbIE PACTBOPBI. Pacmeopumocmsv eeujecms 8 6ode. MaccoBas J0Js BellleCTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHus. Pojib pacTBOpOB B MPHUPOJIE U B KUZHU
yenoBeka. KpyroBopoT BoJbl B IpHUpoAe. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus nHeopranmdeckux coenuHeHuit. Oxcuapl. Knaccuduxanuss oxcuios:
coneoOpa3yromre (OCHOBHBIC, KHCIOTHEIE, aM(OoTepHbIe) U HecolieoOpa3yrommue. Homenkmarypa
OKCHJIOB (MEXAyHapoaHas U TpuBHajibHas). dusnueckue M XUMHUYECKHE CBOWCTBAa OKCHJIOB.
[TonyyeHnue okcuaoB.

OcHoBanmsi. Kiaccudukanus OCHOBaHWH: INEIOYM M HEPACTBOPHMBIC OCHOBAHHUS.
Homenknarypa ocHoBaHuil (MexayHapoaHas W TpuBUaibHas). Dusndyeckue U XUMHUUYECKUE
CBOMCTBa OCHOBaHUU. [losryueHre oCHOBaHUMN.

Kucnotel. Knaccudukamuss kucinor. HomeHkiaTypa KHCIOT (MEXIyHapoaHas H
TpuBHaNibHAsA). DPU3NYECKHE U XMMUYECKHUE CBOMCTBA KUCIOT. Psix aktuBHOCTH MeTtayoB H. H.
bekerosa. [lonyuenue Kucior.

Conu. Homenknarypa cosieit (MexayHapoHasi U TPUBUAJIbHAS).

®dusnueckue U XUMHUECKHUE CBOICTBA coliei. [lomyuenue comneit.

I'eneTnyeckas CBsI3b MEXKIY KiIacCaMH HEOPTaHUYECKUX COCTUHEHUM.

XUMHUYECKUN SKCHEPUMEHT: KAaYeCTBEHHOE ONpPENESICHUE COJEpKaHUsl KHUCIOpoJa B
BO3/1yX€; MOJy4YeHHUE, COOMpaHHE, pacliO3HABAaHUE U U3YUCHHE CBOMCTB KHCIOPO/1a; HAOII0IeHUE
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOJAOM M YCIOBHUS BO3HUKHOBEHMS U NPEKpAILECHHs] TOPEHUs
(moxkapa); o3HaKoMJIEHHE ¢ 00pa3llaMH OKCHJIOB U ONMCAHKE UX CBOMCTB; TIOJyUYeHHE, COOMpaHHUeE,
pacro3HaBaHHE U U3yYEHHE CBOMCTB BOAOPO/a (TOPEHHE); B3aUMO/ICHCTBHE BOJIOPO/Ia C OKCUAOM
meau(ll) (Bo3MOXXHO HCIIONIb30BAaHME BUIEOMATEPHUATIOB); HaOJIO/IEHHE O0pa3loB BELIECTB
KOJIMYECTBOM | MOIb; HCCIEOBaHHE OCOOCHHOCTEM pPACTBOPEHUS BEIIECTB C Pa3TUYHON
pacTBOPUMOCTBIO; PUTOTOBJIEHUE PACTBOPOB C OMPEIAEIEHHON MAaCCOBOM JI0JIEN PACTBOPEHHOTO
BEIIECTBA, B3aMMOJCICTBHE BOABI C MeTaulaMU (HAaTpUeM U KaiublueM) (BO3MOXKHO
WCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB); OMPEEICHUE PACTBOPOB KUCIOT U MICIIOYEH C MOMOIIBIO
WHAUKATOPOB; HCCIeN0oBaHHe 0Opa3lloB HEOPraHMYEeCKHX BEIIECTB PA3JIMYHBIX KJIACCOB;
HaOJIIOJICHUE M3MEHEHUsI OKPACKM WHIWKATOPOB B PACTBOPAX KUCIOT W IIENIOYEH; HM3ydeHUe
B3anmojeiicTBus okcuna menu(ll) c pacTBopom cepHOI KHCIOTHI, KUCIOT C METaJIaMH, peaknui
HEUTpaNIHM3aIuy; TOJy4eHHEe HEPACTBOPUMBIX OCHOBAHHH, BRITECHEHNE OJJHOTO METalljia IPYTruM
W3 pacTBOpa COJIM; PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad Mo TeMe «BaxHelmme Kiaccsl
HEOPTaHUYECKUX COCTMHECHHI.

Ilepuonuueckuii 3akoH u llepuonnueckas cucrema XuMuueckux siemeHtos JI. M.
MenneneeBa. CTpoeHHE aTOMOB.

Xumnueckas cBa3b. OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU

[TepBble OMBITKH KIACCU(DUKAITUN XUMUIECKUX dJIEMEHTOB. [IoHATHE O Tpymnmax CXOIHBIX
AIIEMEHTOB (IIEJIOYHBIE U MIET0YHO3eMeNbHbIE METAILIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucremMa xumudeckux daemeHros /[l U.
MenneneeBa. Koporkonepuognas u JuiMHHONepuoaHas (opmbl Ilepuognueckoit cucteMbl
xumuueckux dnemeHToB J[. M. MenneneeBa. Ilepuonst u rpymmbsl. DU3HYECKUH CMBICH
MOPSIZIKOBOTO HOMEPA, HOMEPOB TEPUO/Ia U TPYIIIIHI DJIEMEHTA.
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Ctpoenue atomoB. CocTaB aTOMHBIX sjiep. M30Tomnbl. DieKTpoHbl. CTPOSHHUE 3JIEKTPOHHBIX
o0oyouek aroMoB TmepBbix 20 xumuueckux siemeHTOB llepuommueckoit cucremsr J[. U.
MenpaeneeBa. XapakTepucTUKa XUMHYECKOr0O 3JIEMEHTA MO €ro MoJjioxkeHuto B lleproanueckoi
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUS PAaInyca aTOMOB XMMUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO Tpymnmnam u rnepuojaaMm. 3Hauenue l[lepuoamdeckoro 3akoHa u
[lepnonnueckold CUCTEMbl XMMUYECKHUX 3JIEMEHTOB Uil pa3BUTUA Hayku U npaktuku. 1. WM.
MenpeneeB - y4€HbIN U T'PaKJaHHH.

Xumuueckas CBSA3b. KoBanentnas (monsipHas u HENoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenensb okucneHus. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakinH. [Ipouecchl okucnenus
Y BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XVUMUYECKUN OSKCIIEPUMEHT: H3Yy4YeHHE OOpa3lOoB BEIIECTB METAIJIOB W HEMETAJIOB;
B3aUMOJICMCTBUE THJPOKCUAA LIMHKA C PACTBOPAMHU KHUCJIOT U IIEJIOYEH; MPOBEAEHUE OIIBITOB,
WUTIOCTPUPYIOUTUX MPUMEPHI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpEHHE, PEeaKIuu
pa3I0KEHUS, COCTUHEHNS).

MexnpenMeTHbIe CBSI3U

Peanuzanus MeXIIpeAMETHBIX CBSI3€H MPU U3YyYEHUU XUMHUU B 8 KJIAcCCEe OCYIIECTBIISETCS
yepes UCIOIb30BaHNe KaK O0IUX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHSITHMA, SBISIONINXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IUKJIA.

OO01ure ecTeCTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUMOTE3a, TEOPHS, 3aKOH, aHAIIH3,
CHHTE3, Kiaccu(ukanusi, TEePUOJUYHOCTh, HAOIIOJEHHE, HKCIEPUMEHT, MOJCINPOBAHHE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIIHI,
pPaZlOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUYECKUN 3apsl, BEIIeCTBO, TeJI0, O0bEM, arperaTHoOe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUE BEIUYMHBI, €IUHHUIBI U3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPANbI, TOPHBIE TOPOIbI, TOJIE3HBIE HCKOMIAEMBbIE,
TOIINBO, BOJIHBIE PECYPCHI.

8 KUIACC

Yri1y0/1eHHbIH YpOBeHb

Copneprxanue oOyueHus B 8 Kiiacce.

IlepBoHaya/bHbIe XMMHYECKHE MTOHSATHS.

XuMus — BakHasg OOJIACTh €CTECTBO3HAHUSA U MPAKTHYECKOW AESITENbHOCTH YelOBEKa.
[Tpeamet xumuu. Poss xumun B )ku3HU YesioBeka. Kpatkue cBenenus 00 nCTopun BOZHUKHOBEHUS
W pa3BUTHS XMMHUHU. XUMHUS B cucTeMe Hayk. Tena u BemiecTBa. PU3MUECKHE U XUMHUYECKUE
CBOICTBa BeHIECTB. ArperarHble COCTOSHHSA BemiecTB. lloHATHE O TEOpeTHYEeCKUuX U
SMIIMPUYECKUX METOJax IO3HAHUSA B €CTECTBEHHBIX Haykax. lIpencraBieHus O HaydyHOM
MO3HAHUM Ha SMIIUPUYECKOM YpOBHE: HaOJI0/IeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOIETTUPOBaHNE,
BbIuncieHue. [IpeacraBienrs o HAyYHOM MMO3HAHUU Ha TEOPETHUECKOM YPOBHE: HAyYHbBIE (DAKTHI,
npo0iieMa, TUIoTe3a, TEOpHUs, 3aKOH.

A3b1k xumun. VICTOYHUKY XUMUYECKON HH(pOpMAIIHH.

[TonsitTue 0 MeTomax pabOThl C XMMHUYECKHMMH BermecTBamMu. OOOpynoBaHWE IIKOJIBHON
xummudeckor naboparopuu. [IpaBuna 6e30macHOro oOpamieHus ¢ BeMEeCTBAMU U TaO0OPaTOPHBIM
000pyTOBaHUEM.

UYuctele BemecTBa M cMecd. llpupogHbie cMecu: BO3AYyX, MPHUPOAHBIN ra3, HEQTh,
MPUPOJHBIE BOJBI, TOPHBIE TOPOALI W MHUHEpasbl. [IoHATHE O TOMOTEHHBIX M TETEPOTE€HHBIX
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cMmecsx. CriocoObl pazaenenus cmeceil. OuncTKa BEIiecTs.

BemectBa M Xumudeckue peakuuud. ATOMBI U MOJIEKYJbl. XHMHUYECKHUE 3IIEMEHTHI.
CuMBOJIBI XUMUYECKUX 3J€MEHTOB. lIpocTeie u cnokHble BeniecTBa. MeTamibl 1 HEMETAIUIbL.
BewecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHUS.

Xumuyeckast popmyina. BaeHTHOCTh aTOMOB XUMUYECKHUX 3JIEMEHTOB. 3aKOH MTOCTOSHCTBA
cocraBa BemecTB. OnpesienieHre BaJICHTHOCTH 3JIEMEHTOB 110 (hopMyiiaM OMHAPHBIX COCTUHEHUI
U cocTaBieHue GopMysl OMHAPHBIX COCAMHEHUN MO BAJIEHTHOCTH 3JIEMEHTOB. OTHOCHUTEIbHAs
aToMHas Macca. OTHOCUTENbHAsL MOJIEKYJIsIpHas Macca. MaccoBasi 1011 XUMHUYECKOT0 JIEMEHTA
B coenquHeHuu. Haxoxaenue npocreiiieit popmysibl BEecTBa IO MACCOBBIM JIOJISIM AJIEMEHTOB.

Komnuectso Bemecrsa. Moib. MoisipHas macca. B3auMOCBA3b KOJIMYECTBA, MACChI U YUCIIa
CTPYKTYpPHBIX €IMHHUII BeriecTBa. Pacuersl mo gpopmynamM XUMUYECKUX coeluHeHuil. MonspHas
Macca CMecH BellecTB. MousibHas 10J11 XMMUYECKOro 3JIeMEHTa B coeluHeHuu. Haxoxnenue
npocTteiiien (opMyIibl BEIIeCTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

®u3nueckue U XUMHUYECKUE SBJICHUSA. XUMHUYECKas Peakuus U €€ NPU3HAKU. YCIOBUS
IIPOTEKAaHUs XUMHUYECKHUX PEAaKIUil. 3aKOH COXPAHEHHUS MacChl BEIIECTB. ATOMHO-MOJIEKYJISIpHAs
teopus. KuzHsb u aesrenbHocts M.B. JlomonocoBa. Xumuueckue ypaBHeHUs. TUIIBI XUMUYECKUX
peakuuii (COCTUHEHUS, pAa3JIOKEHUS, 3aMelleHus, oOMeHa). PacueTsl MO XHUMHUYECKUM
YPaBHEHUSM.

DKCIEPUMEHTATBbHOE U3YUYCHHE BEIICCTB U SABJICHHUI. 3HAKOMCTBO C XMMUYECKOM TTOCY/I0M,
C MpaBWJIaMU pabOTHI B TAOOPATOPHUH U ITPHUEMaMU O0paIeHHs ¢ TaO0PaTOPHBIM 000PYAOBAHUEM.
W3yuenne u onucanne (HU3MYECKUX CBOMCTB 00pa3I[0B HEOPTraHUYECKHUX BEIIECTB — METAJUIOB U
HemeTaiuioB. Habmonenue gusnyeckux (TUiaBleHUE BOCKA, TasiHUE JIbJa, pacTUpaHUE caxapa B
CTYIIKE, KUIIEHUE U KOHAEHCAIUs BOJbl) U XUMHUUECKUX (TOPEHHUE CBEUH, IPOKAJTIMBAHUE MEIHON
MIPOBOJIOKH, B3aUMOJICUCTBUE COBI MIIM MeJla C CONSTHOM KUCIOTOM) siBneHnil. O3HaKOMJICHHE C
oOpa3uamu BelecTB KojauuecTBoM 1 Moisib. HaGmroneHue u onucanue NpU3HAKOB MPOTEKAHUS
XUMHYECKHX peakIuil (pa3loKeHHe caxapa, B3aHMMOJCHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapusi, moiydeHue u pasnoxkeHue ruapokcuaa meau (ll) mpm HarpeBanum, B3auMopeWcTBHE
xene3a ¢ pactBopoM cosu Meau (I1). M3ydyenue cnocoOoB pasneneHus cmeceil (C MOMOIIbIO
Maraura, GuiIbTpOBaHUE, BbIIapUBaHUE, NTUCTUIIALUSA, XpoMaTorpadus), MPoOBEIEHNE OUNUCTKU
noBapeHHoi conu. HabmioeHne M onrcaHue ONBITOB, WIIIOCTPUPYIOIIMX 3aKOH COXPaHEHUS
MAacCBhl.

Ba:xHeiue npeacTraBuTe/ M HEOPraHMYECKHX BEILIECTB.

[IpencraBnenuss o razax. Bo3myx — cmeck razoB. CoctaB Bo3ayxa. 3aKkoH ABOTajapo.
Mosnsipublii 00bEM Tra3oB. OTHOCUTENbHAs IUIOTHOCTh Ta3oB. OnpezeneHHe OTHOCUTEIbHOMN
MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA MO W3BECTHOW OTHOCUTENBHOM IJIOTHOCTH.
OOBEMHBIE OTHOIIEHHUS Ta30B MPU XUMHUECKUX PEAKLIUAX.

Kucnopon — osnmemeHT M mpocroe BemiectBo. HaxokneHue kuciaopoga B IPUPOJIE,
du3nyeckrue U XUMUYECKHEe CBOMCTBA (peaKkIMM rOpeHus U okuciaeHus). [Ipoueccsl oKUCIeHHS B
#uBoil mpupoge. Oxcunpl. Ilpumenenue kuciaopona. CrocoObl HOMyYeHHUS KHUCIOpOJa B
nabopatopun M npomblieHHOCTH. [loHsTHe o Karamuszatope. KpyroBopor kuciopona B
npupone. O30H — ajuioTponHasi MoAuduKanus kuciaopojaa. O30HOBBIN ClIOH, ero 3HaueHue AJs
JKUBBIX OpraHu3MoB. Pa3pylieHne 030HOBOIO Ciosl.

TeroBoil 3PQexT XUMHUYECKOW peakluu, TEePMOXMMHMUYECKHE YpaBHEHHUS, HK30- U
IHAOTEpMUUECKUE peakuuu. Tomnuso. Mcrnonp3oBaHue yris M MeTaHa B KayeCTBE TOILIMBA.
3arpsizHenue Bo3ayxa. [lonstue o mapaukoBoM 3¢ dexre.

Bonopon — snemenT u npoctoe BemiecTBo. Haxoxnenue Bogopoa B npupoie, pusnyueckue
U XMMHMUYECKHE CBOICTBa, MPUMEHEHHE, CIOCcOObl mosyueHus. [loHsATHE O KHUCIOTaX M CONSX.
Hcnonp30BaHne BOAOPOA B KAUECTBE TOILJIMBA.

Bona. ®usnueckue cBoiictBa Boabl. Bona kak pactBopurens. PactBopel. Haceiennsle n

66



http://226school.ru/
mailto:info.sch226@obr.gov.spb.ru

T'OCYJAPCTBEHHOE BIOJ’KETHOE OBIIIEOBPA3OBATEJIBHOE YUPEXJIEHHUE JIUIENA Ne 226
®PYH3EHCKOI'O PAUOHA CAHKT-IETEPBYPT A

PE ORGP = P~ PANSH D S . A <~h"]

1 momaaxa 192071 Cankrt-IlerepOypr yir. ByxapeE:TCKaﬂ 1.33, xopr. 6, mutep A, ten/dakc 774-53-56
2 momazaka 192241 Caunxkr-IlerepOypr FOxHoe mocce 1.55 kopi. 7, ctpoenue 1;
http://226school.ru;  e-mail: info.sch226@obr.gov.spb.ru

HEHACBILICHHbIE pacTBOpbl. PacTtBopuMocTs BemecTB B Boae. DaxkTopel, BIMSIOIIME Ha
pPacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemecTB. CrocoObl BBIPaKEHUS KOHLIEHTPAIUH
pacTBOPOB: MaccoBast J0JIs1 pACTBOPEHHOI'O BELIECTBA, MOJISIPHAs KOHIIEHTpauus. Ponb pacTBopoB
B IIPUPOJIE U B )KM3HU UEJIOBEKA.

Xumnueckue cpoiictBa Boabl. [lonstue o0 ocHoBanusx. IloHATtme 00 MHIAMKAaTOpax.
KpyroBopot Bojibl B ipupoj€e. 3arpsi3HEHUE IPUPOIHBIX BOJ. OXpaHa U OYUCTKA IPUPOAHBIX BOI.

Knaccugukanus Heopranmdeckux coeauHeHuil. Oxcunpl. Kiaccuduxauus okcuaos:
cojeoOpasymomue  (OCHOBHBIC,  KHCIOTHBIE, aM(doTepHblE) U  HecoseoOpasyIoume.
MexnyHaponHas HOMEHKJIaTypa OKCHIOB. TpHBHaIbHBIE Ha3BaHUSA OKCHIOB. DPusnmyeckue u
XapaKkTepHble XMMUYECKHE CBOMCTBAa OKCHUIOB (B3aMMOJEHCTBHUE C BOJOM, C KHUCJIOTaMU U
OCHOBAaHUSAMHU, C APYrUMH okcuaamu). Ilomydyenue okcuaos.

[TonsiTHE O rUApPOKCHUIAX — OCHOBAHMAX M KHCIOPOJACOAEpKALIMX KuciaoTax. KucioTsl.
Knaccugukanus kucinor. MexayHapoiHas HOMEHKJIAaTypa M TPUBUAJIbHbIE Ha3BaHMs KHUCIIOT.
dusnueckue U XMMUYECKHE CBOMCTBA KHCJIOT (B3aMMOJEHCTBHE C METallaMH, C OKCHAAMHU
METaJIJIOB, OCHOBaHUAMHU U cossiMu). Psin aktuBHOocTu MertamuioB H.H. bekerosa. Ilonyuenue
KHCI0T. KHcinoTel B Ipupoze, IpUMEHEHUE BaKHEHIINX KUCIIOT.

OcnoBanms. Krnaccupukanuss OCHOBaHMIA: IIETOYM W HEPACTBOPHUMBIC OCHOBAHWSL.
Me:xyHapoHas HOMEHKJIaTypa OCHOBaHMM. TpuBHuanbHble Ha3BaHUsA ocHOBaHuU. lllenoun, nx
CBOICTBa (B3aMMOJEHCTBUE C KHUCIOTHBIMM OKCHJIAMH, KHUCIOTaMM U COJSIMH) U CHOCOOBI
noiydyeHus. HepacTBopuMble OCHOBaHMs, UX CBOMCTBa (B3aUMOJAEWCTBUE C KHUCIOTaMM) M
crocoOb! moydeHus. AmdorepHocTs. [TonsiTHe 00 amM@oOTEepHBIX THIpPOKCHIAX (Ha mpUMepe
THJIPOKCUIOB IIMHKA M aJIIOMHMHHUA): XUMHUYECKHUE CBOMCTBa (B3aMMOJEHCTBHE C KUCIOTaMU U
1IeJI04YaMH) U MOJIy4YEHHUE.

Conu (cpenHue, KUCIble, OCHOBHBIC, JBOWHBIE). MexyHapoaHas HOMEHKJIATypa COJEH.
TpuBuanbHble Ha3BaHUs cojiel. PU3MYECKUE U XapAKTEPHBIE XMMUYECKHE CBOMCTBA HA IIPUMEPE
cpennux conert. Ilonyuenue cosnen.

I'enetnueckas cBsA3b MEXKY KJIacCaMH HEOPTaHUYECKUX COECTUHEHUI.

OKCNEpUMEHTAIBHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

KOJIMYECTBEHHOE ONpEIeNIEHNE COJEPKaHUS KUCIOPO/a B BO3/1YX€E;

HoJy4eHue, coOupaHue, pacro3HaBaHUe U U3yUeHHUE CBONCTB KHCIOPO/a;

HaOJII0/IEHUE B3aUMOJICHCTBUS BELECTB C KHUCIOPOJAOM M YCIOBHM BO3HUKHOBEHHUS H
IIPEKPALLEHUS TOPEHUS;

03HAaKOMJIEHHE C 00pa3liaMH OKCHUJIOB M OIMCAHHUE UX CBOWCTB;

NoJy4eHue, coOupanue, pacro3HaBaHUe U U3y4eHHEe CBOMCTB BOAOPOaa (TOpeHHe);

B3auMo/ieiicTBre Boopoa ¢ okcuaom meau (11);

UCCIIeIOBaHNE 0COOEHHOCTEH pacTBOPEHUs! BELECTB € Pa3IMUHON PaCTBOPUMOCTBIO;

IIPUTOTOBJIEHHE PACTBOPOB C OMPEEIIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOW MOJISIPHOM KOHILIEHTpalMed pacTBOPEHHOTO
BEIIECTBA;

B3aMMO/IEIICTBHE BOJIbI C METANIAMH (HATPHEM U KAJIbLIUEM);

orpeziesieHue pacTBOPOB KUCIIOT U IIEJI0YEH ¢ MOMOIIbI0 HHAUKATOPOB;

ucclieloBaHre 00pa3l0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB;

u3ydeHue B3aumojeiicTBus okcuaa menu (l1) ¢ pacTtBopoM cepHON KHCIOTBHI, KUCIOT C
MeTaJlJIaMH, peaKkLuii HEUTpaIn3alvy;

MOJTy4Ye€HUE HEPACTBOPUMBIX OCHOBAHUH, BEITECHEHHE OJHOT'O METaslla IPYruM U3 pacTBopa
coJy;

B3aMMOJIeICTBHE TMAPOKCHIA IMHKA C pPAaCTBOPAMHU KHUCJIOT U ILIEJI0Yeil;

pellIeHnEe HKCIEPUMEHTAIbHBIX 3a4ad Mo TeMe «OCHOBHBIE KJIacChl HEOPraHMYECKHX
COCTUHEHUINY.
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Iepuonuveckuii 3akon u Ilepumoamyeckasi cucreMa XUMHYECKHX 3JIEMEHTOB
.. MenpneneeBa. CtpoeHue  aTomMoB. XumMHYecKasi  CBfi3b. OKHCJIUTEIBHO-
BOCCTAHOBHTEJIbHbIC PEAKIIUH.

[TepBpie MONBITKM KiIacCHU(PHUKAIUM XUMHUYECKUX JJieMeHTOB. l[loHATHe o0 Tpymmax
(ceMelicTBax) CXOAHBIX DJIEMEHTOB: IIEJIOYHBIX U IIEIOYHO3EMEIbHBIX METalljlaX, rajoreHax,
MHEpPTHBIX (OJAropoJHBIX) ra3ax. OJIEMEHTHI, KOTOpble 00pa3zyloT aMm(oTepHbIE OKCHIBI U
TUAPOKCHUBI.

[lepnoanueckuit 3axoH. Otkpeitue llepuoanueckoro 3akona. Ilepumoauueckast cucrema
xumuueckux snemeHtoB [[.M. MengeneeBa. Koporkomnepuoanas u JiMHHONEpUoaHAs (HOpMbl
tabnuiel «llepuoanueckas cucrema xumuueckux snemeHToB .M. MenneneeBa». Ilepuoasl u
rpymisl (A- u B-rpymresr).

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. PainoakTMBHOCTb. DJIEKTPOHBI.
DJeKTpoHHAss OpOHTab. DHEPreTHYCCKUE YPOBHU M IMOMYpPOBHH aroma: S-, pP-, d-opOurtanu.
DONeKTpOHHbIE KOH(MUTYpalu W 3JIEeKTPOHHO-Tpaduueckre (opmynbl atoMoB. Duznueckuit
CMBICJ MOPSIIKOBOIO HOMEpa, HOMEpa Mepuojia U Ipymmnbl 3jaemMeHTa. CTpoeHue 3JIeKTPOHHBIX
obomouek aroMoB mepBbix 20 xuMudeckux dnemMeHTOB [lepuogumueckoil  CHCTEMBI
J.1. MenneneeBa: pactupeneseHue 3JE€KTPOHOB 10 SHEPIeTHYECKUM YPOBHSM, ITOAYPOBHSAM M
op6uTtansam. ®usndeckuii cMmpich [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METANINYECKUX U
HEMETaJUIMYECKUX CBOMCTB IO Tpynnam U nepuojaM. MsMeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB
COCIMHCHUN XMMHYECKUX 3JIEMEHTOB B IMEPUOAAX W Tpymnmnax. XapaKTepPUCTUKA XUMHUYECKOTO
3J€MeHTa 1o ero nojoxenuto B [lepuonnueckoii cucreme J1.11. Menneneena.

3nauenue llepuonnueckoro 3akoHa u [leproguueckoil CUCTEMBI XMMHUECKUX 3JIEMEHTOB
JUI pa3BUTHS HAyKU U npakTuku. .M. MeneneeB — y4eHbIl U IpaKIaHUH.

DNEeKTPOOTPULIATETILHOCTh ~ XMMHYECKUX  JJIEMEHTOB. XUMHYECKas CBs3b. Buuasl
XMMUYECKON CBSA3U: KOBAJEHTHAs MOJIApHAsl CBA3b, KOBAJIEHTHAs HEMOJISIpHAs CBsA3b, MOHHAs
CBsI3b. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON U MOHHOM CBSI3U. DJIEKTPOHHBIE M CTPYKTYPHBIE
¢dbopmynsl BemecTB. KaTHOHBI M aHHOHBI.

Kpucrannuyeckne u amopgHbie BemecTBa. THUIBI KPUCTAUIMUECKUX PEUICTOK: HMOHHAs,
aTOMHasi, MOJIEKYJISIpHAsl U UX XapaKTePUCTUKH.

Crenenp oxucnenus. OnpeneneHue CTENEHEW OKHUCIEHHS aTOMOB B OHMHApHBIX
coeMHEHUsAX. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [lpomeccsl oOkucineHus u
BOCCTaHOBJEeHMs. OKHcIuUTeNM U BoccTaHOBUTENH. CoOCTaBiI€HHE YPaBHEHMH MPOCTHIX
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUl U pacCTaHOBKAa B HUX KOI()PHUIMEHTOB METOAOM
AJIEKTPOHHOTO OanaHca.

DKCIEpUMEHTAIbHOE U3yUEHNE BEILIECTB U SBJICHHI:

03HAaKOMJIEHHE C 00pa3liaMyi METaJIOB U HEMETAJLJIOB;

MOJICJIMPOBAHUE CTPOCHMSI MOJIEKYJ IPH MOMOUIM PUCYHKOB, MOJENEH, 3JIEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYII;

MIPOBE/ICHUE ONBITOB, WIIIOCTPUPYIOIIUX MNPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiiuy pa3ioKeHHs, COSTUHEHNS).

Me:xnpeamerHbie CBA3H.

Peanuzanus MeXIpeaMETHBIX CBS3€H MPU M3YYEHUN XUMHUHU B 8 KJIacce OCYLIECTBISAETCS
Yyepes MCIOIh30BaHNe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHA, IPUHATHIX B
OT/IETIbHBIX €CTECTBEHHBIX HAyKaX.

OO0mmue ecTecTBEHHO-HAY4YHBbIC MOHSTHS: SBICHHE (IIPOLIECC), HAY4HbIN (akT, THIOTE3a,
Teopusl, 3aKOH, aHAJIU3, CUHTE3, KJIacCu(UKalus, NepUOJUYHOCTb, HAOIIOAEHHUE, IKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb.

®dusnka: SBIACHUS MNPUPOIbI, (U3UYECKHE SBJICHUS, BEIIECTBO, TeNO, (U3UIECKUE
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BEJIMYMHBI, CIMHHIBI H3MEpeHHUs, 00bEM, Macca, arperaTHble COCTOSHHE BEIIECTBA, aTOM,
JJIEKTPOH, NPOTOH, HEWTPOH, HWOH, MOJIEKYJa, CTPOCHUE Ta30B, MXHJIKOCTEH M TBEPIBIX
(KpHCTAJUTMYECKUX ) TEJI, DIICKTPUICCKHIA 3apsiJl, KOJIMYECTBO TEILIOTHI.

Buonorus: 6uocdepa, horocunTes, mporueccsl 0OMEeHa BEIIECTB.

[eorpadusti: armocdepa, runpochepa, MUHEpaIIbI, TOPHBIEC TOPO/IBL, OJIE3HBIC HCKOIAeMbIE,
TOILUIUBO, BOAHBIE PECYPCHL.

TexHosnorus::  TexHocdepa, IMPOU3BOJCTBO, XUMUYECKHE  TEXHOJOTUH,  CBIPbE,
KOHCTPYKIIHMOHHBIC MaTCPpUAJIbI.

9 KJIACC

ba3oBblii ypoBeHb

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepuonuueckuii 3akoH. Ilepuomuueckas cucrema XuMHueckux osnemeHtoB J[. U.
MenneneeBa. CTpoeHrne aToMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOWCTB XHWMHYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KalHs, KaIbLUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOXKEHUEM AJIEeMEHTOB B Ilepronyeckoit cucteMe U CTpOeHHEM UX aTOMOB.

CtpoeHue BemIecTBa: BUIbI XMUMHYECKOW CBSI3H. THIBI KPUCTALIUYECKUX PEHIETOK,
3aBUCUMOCTH CBOMCTB BEIIIECTBA OT THIIA KPUCTANTMYSCKON PEIIETKH M BUa XUMHUECKOU CBSI3H.

Kiaccupukanuss ¥ HOMEHKJIATypa HEOPraHWYECKHX BEIIEeCTB (MEXIyHApOaHAS U
TpUBHAJIbHAS). XHWMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Ppa3IMYHBIM KJaccam
HEOPTraHUYECKUX COCAMHEHHI, TeHETUYECKAast CBSI3b HEOPTaHUYECKUX BEIIECTB.

Krnaccudukanusa XuMUUeCKUX peakifil Mo pa3iUuyHbIM MPU3HAKAM (IO YUCIY U COCTaBY
YYaCTBYIONIMX B PEAKIIMH BEIIIECTB, IO TETUIOBOMY 3 (HEKTY, IO N3MEHEHHIO CTETICHEH OKMCIICHUS
XUMHYECKHX 3JIEMEHTOB, 110 00pAaTUMOCTH, 10 YUACTHUIO KaTAIU3aTopa). DK30U SHIOTEPMUYECKIE
peaKIu, TepPMOXUMHUYECKIE YPABHCHHUS.

[TonsiTHe O CKOPOCTH XUMHUYECKON peakumu. [loHsTHE 00 OOpaTHUMBIX M HEOOPATUMBIX
XUMUYECKHX peakuusx. [loHATHE O TOMOTEHHBIX M TETEPOreHHBIX peakuusx. [louamue o
Xumuyeckom pagHogecuu. Daxmopwvl, enuAlOWUe HA CKOPOCMb XUMUYECKOU pearyuu u
NOJIOHCEHUE XUMUYLECKO2O PABHOBECUSL.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMH, SJICKTPOHHBIA OallaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiIeHUE YPaBHEHUU OKHCIHTEIBHO-BOCCTAHOBUTEIHHBIX
peaxIuii ¢ UCIOIb30BaHUEM METO/Ia IIEKTPOHHOT0 OanaHca.

Teopust 2MEKTPOTUTHUECKON IUCCOIMALIAN. DIIEKTPOIUTHI U HEIIEKTPOJIUTHI. KaTHoHBI,
aQHUOHBI. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUAAMH XUMHUUYECKON CBA3U. CTeneHb
nuccoranuu. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

Peakuuu moHHOTO OOMEHa. YCIIOBUSI MPOTEKAHUS PeaKlUidi HOHHOTO OOMEHa, MOJHBIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHHUI M COJe B CBETE
MPEJCTaBICHU 00 SIEKTPOIUTUYECKON Aucconuaiui. KadecTBeHHbIE peakIMi Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

XUMHUYECKUN 3KCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMHU KPUCTAJUIMYECKUX PEMIETOK
HEOPTraHWYECKHUX BEIIECTB - METAJUIOB M HeMeTa/ioB (TpaduTa M amMasa), CIOKHBIX BEIIECTB
(xJ0pua HATpHs); UCCIEAOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKON peakIMy OT BO3JCHCTBHS
pa3IUYHBIX (PAKTOPOB; HCCIETOBAHUE AIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, IpoIiecca
JTUCCOLIMAIIMU KHUCJIOT, MIeNouell W colieil (BO3MOXHO HCIOJIb30BAaHUE BHICOMATEPHAIIOB);
MIPOBE/ICHUE ONBITOB, WJUIIOCTPUPYIONINX TMPU3HAKK TMPOTEKAHMS PEaKIMii MOHHOTO OOMEHa
(oOpazoBaHue ocajaka, BBIIEICHHE Ta3a, OO0pa30BaHHME BOJIbI); OIBITOB, HILTIOCTPUPYIOIINX
MpUMEPHl  OKHCIIUTEITbHO-BOCCTAHOBUTENIBHBIX DPEAKIUKA (TOpEeHHe, pEeaKInH Pa3I0KEHUs,
COEIMHEHUS ); pACTIO3HABAHKME HEOPTAHNMUECKUX BEIIECTB C MOMOIIBI0 KAUeCTBEHHBIX pEeaKIuii Ha
MOHBI, pelIeHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

69


http://226school.ru/
mailto:info.sch226@obr.gov.spb.ru

T'OCYJAPCTBEHHOE BIOJ’KETHOE OBIIIEOBPA3OBATEJIBHOE YUPEXJIEHHUE JIUIENA Ne 226
®PYH3EHCKOI'O PAUOHA CAHKT-IETEPBYPT A

PE ORGP = P~ PANSH D S . A <~h"]

1 momaaxa 192071 Cankrt-IlerepOypr yir. ByxapeE:TCKaﬂ 1.33, xopr. 6, mutep A, ten/dakc 774-53-56
2 momazaka 192241 Caunxkr-IlerepOypr FOxHoe mocce 1.55 kopi. 7, ctpoenue 1;
http://226school.ru;  e-mail: info.sch226@obr.gov.spb.ru

HemeTauibl 4 MX cOeJUHEHHS

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CtpoeHne W (U3NYECKHE CBOWCTBA TMPOCTHIX BEIIECTB - TAJIOTEHOB.
XHUMHYECKUE CBOMCTBA

Ha I@puMepe Xjopa (B3aUMOJEHCTBHME C METAUIAMM, HEMETaJlJlaMH, LIEI0YaMH).
XnopoBogopoa. ConsiHas KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHHEe, TpuMeHeHue. [lelicTBue
XJIOpa U XJIOPOBOJOPOJAa Ha OpPraHU3M 4eJOoBeKa. BakHeWInue XJIOpHAbl U UX HaXOXKICHHUE B
pUpOE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHUS.

Crpoenne 1 (pu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB - KHCIOPOAA U Cepbl. AJUIOTPOIIHbIE
MoOIUGUKAMKY KHCIopoJa M cepbl. XuMHUUecKue cBoicTBa cepbl. CepoBOAOPOA, CTPOEHHE,
¢du3nyeckne U XUMUYeckre cBoicTBa. OKCUIBI cepbl KaK MPEeACTaBUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kucnora, GU3MUYECKHE M XUMHYECKHE CBOMCTBa (OOIME KaK MpEICTAaBUTENs Kiacca
KUCIOT U ciennpuyeckue). XUMUYECKHUE PEaKIiH, JeKalllie B OCHOBE IPOMBILIIEHHOT 0 crioco0a
noytydeHus: cepHor KucioThl. [Ipumenenne. Coiiv cepHOM KUCIOTHI, KAYECTBEHHAs PEaKIs Ha
cynbdar-uoH. HaxoxxaeHue cepbl U €€ COeQUHEHUN B mpupojie. XUMUYECKOE 3arpsi3HEHHE
OKpYXKalollled Ccpeibl COECIMHEHUSIMU Cepbl (KUCIOTHBIE MHOXAM, 3arpsi3HEHUE BO3Jyxa U
BOJIOEMOB), CIIOCOOBI €r0 MPe0TBPAILECHUS.

OO6mass xapakrepuctuka 31eMeHTOB VA-rpynnbel. OcCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHue B HpUpoze, (pU3MUecKue U XUMHUYECKHe cBoicTBa. Kpyrosopor
a30Ta B IpUpoje. AMMHAK, €ro (U3NYeCKUe U XMMUYECKHE CBOICTBA, MOJIyueHHE U TPUMEHEHHE.
Conu amMmMoHUs, X GU3NYECKUE U XUMHUYECKHE CBOMCTBA, IpuMeHeHre. KauecTBeHHast peakius
Ha MOHBl aMMOHHA. A30THas KHCJOTa, €€ IoylyuyeHue, (pu3nyeckue M XUMHUYECKUEe CBOWCTBA
(obmue Kak mpelncTaBUTENs Kilacca KUCIOT U crneuuduueckue). Vcnonb3oBaHue HUTPATOB U
coJieil aMMOHUS B Ka4eCTBE MUHEPAIbHBIX yA00peHUl. XUMHUECKOe 3arpsA3HEHUE OKpYXKarolen
Cpeibl COeTMHEHUSAMHU a30Ta (KMCIOTHBIE 105K/IU, 3aTPSA3HEHNUE BO3/yXa, T0UYBBI U BOJIOEMOB).

®ocdop, amnorponHsle Moaudukanuu dochopa, huznyeckrue U XUMUYECKUE CBOICTBA.
Oxcun pocdopa(V) u pochopnas kuciora, Gpusnueckue 1 XMMUUECKHUE CBOMCTBA, MOJyUYEHUE.
Hcnonb3oBanue GpocaToB B KaUeCTBE MUHEPATIBHBIX YIOOPEHUH.

OO6mas xapaktepuctuka 31eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

VYrnepon, amioTponHble MOAU(UKALMU, pacHpOCTpaHEHUE B IpuUpojne, (pusnveckue u
XUMHYecKHe cBoiicTBa. AncopOuus. Kpyrosopor yriepona B mpupoge. OKcuabl yriepojaa, ux
¢uznyecknue M XMMHYECKHE CBOWCTBA, JEHCTBHME HA >KMBBIE OPraHU3MBbI, IOJIyY€HUE W
npUMEeHEeHHEe. DKOJIOTHYECKUE MPOOIIEMBI, CBI3aHHBIE C OKCHJIOM

yraepona(lV); rumoresa rnobanbHOTO TMOTEIUICHHS KIMMAaTa, MapHUKOBBIN 3 (EKT.
VYronpHas kuciaoTa UM €€ CoiaM, MX (U3MUECKHMe M XHMMHYECKHE CBOICTBa, MOJy4YeHHE U
npuMmeHeHue. KaduectBenHas peakuus Ha kapOoHaT-uoHbI. Mcronb3oBaHnue kapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO3SICTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEIUHEHUSX Yriaepojaa
(MeTaH, 3TaH, OSTWIEH, ALETUJICH, JTaHOJ, TJHUIEpUH, YKCyCHas Kuciora). Mx cocraB u
xumuueckoe cTtpoeHue. [loHsTHE O OMOJOTMYECKM BaKHBIX BEILECTBAX: JXKHpaxX, Oenkax,
yII€BOJAaX - M UX POIM B JKU3HU 4YEJIOBEKAa. MarepualbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COEAMHEHUN.

Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOWCTBA, NOJIYYEHHE U TNPUMEHEHHE.
Coenunenus kpeMHus B mpupoje. Obiue npeactasienus 06 okcuae kpeMuusi(1V) u kpemHueBoi
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kucnore. CUIMKaThl, UX UCIHOJIB30BaHUE B OBITY, MEIUIMHE, MPOMBIIUICHHOCTU. BaxHeiiue
CTPOUTEIIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, I[IEMEHT, OeToH, kene300eToH. I[Ipobiembl
0€30MacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOI JKU3HHU.

XUMHYECKUH HKCHEPUMEHT: H3y4eHHE OOpa3lloB HEOPraHHMYECKUX BEIIECTB, CBOMCTB
COJITHOM KHUCIJIOTBI; IMPOBEICHUE KAaYECTBEHHBIX peaKlUMil Ha XJIOPUI-MOHBI U HaONI0/IeHuE
NPU3HAKOB HMX MPOTEKAHMs, OIBITHI, OTpPaKalolIue (PHU3MUECKUE W XUMHUECKHE CBOMCTBA
TaJIOTEHOB U UX COEJUHEHHH (BO3MOXHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB); O3HAKOMIICHHE C
oOpa3iaMu XJOpua0B (TaTOTCHHUIOB); O3HAKOMIICHHE C O0pa3lamMu cepbl UM €€ COeNMHEHUSIMU
(BO3MOYHO HCIIOIB30BaHKE BUACOMATEPHaloB); HAOIIOACHHE Mpoliecca 0OYTIIMBaHUS caxapa MmoJ]
JICHCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KHUCJIOTHI; H3Yy4YEHUE XUMHUYECKHX CBOMCTB
pa30aBICHHON CEepHOW KHUCIIOTHI, MPOBEIECHHWE KAaueCTBEHHOM peakIuu Ha cylbdar-uoH u
HaOJroleHne Tpu3HaKka e€ NMPOTEKaHWs; O3HAKOMIIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta,
docdopa u ux coenrHeHu (BO3MOKHO UCIIOIH30BAHUE BHIEOMATEPUAIIOB), 00pa3liaMy a30THBIX
u (ochopHbIX yHAOOpeHUii; MOITydeHHe, cOOMpaHue, pPAClO3HABaHHWE U H3yYEHUE CBOICTB
aMMHaKa; MMPOBEJCHNE KAa4eCTBEHHBIX PEaKIMii HAa MOH aMMOHHS W (ocdar-uoH U U3ydeHHE
MPU3HAKOB UX MPOTEKaHHs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THON KUCIOTHI C MEJbIO
(BO3MOJKHO HCIIOJIb30BaHHE BHICOMATEPUAIIOB); U3YUYECHHE MOJEICH KPUCTATHUECKUX PEIIETOK
anMasa, rpadura, QynnepeHa; o3HaKOMIIEHHE C TIPOIECCOM aJICOPOIIUU PACTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHBOra3a; MojJydyeHue, coOnpanue, pacro3HaBaHue
U M3y4YCHHE CBOMCTB YIJIEKUCIIOrO rasa; MpOBEACHHE Ka4eCTBEHHBIX PEaKIMi Ha KapOOHATH
CHIINKAaT-HOHBl ¥ W3Y4YCHHWE NPU3HAKOB MX MPOTEKAHHs; O3HAKOMJICHHE C MPOIYKIHEH
CHWJIMKAaTHOW MPOMBINIJICHHOCTH; PELICHHE YKCIEPUMEHTANbHBIX 33/1a4 Mo TeMe «Baxuelinme
HEMETAJUIBl M UX COCTUHCHUSY.

MeTanjibl M UX COCTUHEHUS

OO61mas xapakTeprucTUKa XUMHUYECKHUX 3JIEMEHTOB - METAJJIOB HA OCHOBAHUU MX TOJIOKEHUS
B [lepmoanueckoin cucreme xuMmuueckux snemMeHToB . M. MeHaeneeBa u CTpOEHHsT aTOMOB.
Crpoenune MeramioB. Meramnueckass CBsA3b M METAJUIMYECKAs] KPUCTAIIMYECKas pEHIETKA.
DNEeKTPOXUMUYECKUN Pl HampspkeHUM MerauioB. DU3MYECKMe W XUMUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl MmonydeHus MeTamioB. [IoHATHE 0 KOPPO3UK METAIIJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmuaBbl (CTaib, YyryH, AIOPATIOMUHHUNA, OpOH3a) M HX
MPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: MOJOkKEHNE B [leproanyeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB /I,
N. Menzaeneesa; CTpOCHUE UX aTOMOB; HaxOXKJIeHHE B mpupoge. PHU3NUYECKUE U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COCAMHEHUM.

[IlenoyHO3eMENBHBIE METAJIIBI MAaTHUM U KAJIBIIMI: TTOJI0)KeHUE B [leproauyeckoil cucteme
xuMudeckux snemeHToB J[. M. MenneneeBa; cTpoeHHE MX aTOMOB; HAaXOXKJICHHUE B IPUPOJE.
Du3nyecKue U XMMHUYECKHE CBOMCTBA MarHusl W KajablHs. BaxkHeme COCOUHEHUS KaJlbIUs
(oxcun, ruapokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomMuHuii: nonoxkenue B Ilepuognueckolt cucteme xumudeckux snementoB J[. W.
MenzeneeBa; CTpOCHUE aTOMa; HaAXOXKJICHUE B npupoae. PU3nyecKkue 1 XMMUYECKHUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA M THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepuogmueckoil cucreme xumuueckux osnementoB /J[. U.
MeHnneneeBa; CTpOCHHE aTOMa; HaXOXKJIEeHHE B npupoae. Pu3nyeckrue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Okcunwl, ruapokcunbl u conu sxenesa(ll) u >xemesa(lll), mx cocra, cBoiicTBa u
MOJTy4YEHHE.

XVUMUYECKUN DJKCIEPUMEHT: O3HAKOMJIEHHE ¢ oOpa3laMd METalIoOB M CIJIaBOB, HX
(U3MYECKUMH  CBOMCTBAMHU;, HW3y4Y€HHE PE3yJbTaTOB KOPPO3HH METAIOB  (BO3MOYKHO
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UCTIOJIb30BaHUE BUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOICHCTBUS OKCHU/IA KAJIBIIUS U HATPHS C
BOJIOM (BO3MOKHO HCIIOJIb30BAHHE BUICOMATEPUAITIOB); UCCIIEIOBAHNE CBONCTB KECTKOW BOJIBI;
nporecca TOPEHUs jkeje3a B KHUCIOpone (BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIUi Ha MOHBI (MarHusl, KaabIHs,

amroMuHusi, nmHKa, ckeneza(ll) wm xenmesa(lll), memu(ll)); waGmroneHwe u omnucaHue
MIPOIIECCOB OKpAITMBAHUS TUTAMEHA HOHAMU HATPUsI, KIS U KATbIHS (BO3MOKHO UCITOJIb30BAHHE
BUJICOMATEPHAJIOB); UCCIIEIOBaHHE aM(pOTEPHBIX CBOMCTB I'MJIPOKCUIA ATFOMUHUS U THIPOKCHU/IA
[IUHKA; PEIICHIE YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHele MeTauibl 1 UX COSTUHEHUS.

XuMus M OKpyXKamoLas cpeia

HoBple Marepuasibl M TexHosoruu. BemecrBa M Marepualbl B IOBCEJHEBHOW >KM3HHU
4esioBeKa. XMMHS U 310pOBbe. be3onacHoe NCIIONb30BaHNUE BEIECTB U XUMUYECKUX PEAKLUN B
ObiTy. IlepBast momomip IpU XMMHYECKHX O0XKOTrax M OTpaBiIeHHUsX. OCHOBBI 3KOJIOTMYECKOH
IPaMOTHOCTH. XHUMHUECKOE 3arpsi3HEHHE OKpyKarouled cpeabl (HpeaenbHas JONyCTHUMAs
KoHIeHTpanus Bemects - [1JIK). Posb xuMuu B pemieHI# S5KOJIOTHIECKUX TPOOIIEM.

[TpupoaHble UCTOYHUKM YIIIEBOJOPOJOB (Yrojib, HPUPOJHBIN ra3, HEPTh), MPOAYKTHl UX
nepepabdoTKH, UX POJIb B OBITY U IPOMBIIIIICHHOCTH.

XUMHUUECKUH 3KCIIEPUMEHT: U3yueHHe 00pa3lioB MaTepUasoB (CTEKIIO, CIIaBbl METAJIIOB,
MOJIMMEPHBIE MaTEPHUAIIbI).

Me:xknpeameTHble CBSI3U

Peanuzanus MeXIpeIMeTHBIX CBs3€l MpU M3y4eHUH XMMUU B 9 Kilacce OCYIIECTBIISETCS
Yyepes3 UCI0JIb30BAHNUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX OHATUMN, TaK U MMOHITHH, SBIISIOLIUXCS
CHUCTEMHBIMH ISl OT/I€/IbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIU3,
CHHTE3, Kiaccu(uKkauus, NEepUOJUYHOCTb, HAONIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHHEe, MOJIEINb, SIBJICHUE, TAPHUKOBBIN 3P EKT, TEXHOIOT U, MaTepuanbl. Pu3nka: MaTepus,
aToM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIUJA, HW30TOMNbI, PaJUOAKTHBHOCTb, MOJIEKYIa,
AIIEKTPUYECKUH 3apsii, IPOBOJIHUKHU, TOITYIPOBOJIHUKH, AUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO,
Tes0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KpUCTAJUINYECKAs
pemérka, CruiaBbl, PU3NYECKUE BEIUYUHBI, €AMHULIBI U3MEPEHUS, KOCMHUUECKOE MPOCTPaH-

CTBO, IUTAHETHI, 3BE3/bl, CoNHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpAIbHbIE YI0OpEeHUS,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPabI, TOPHBIE TOPObI, [TOJIE3HBIE HCKONIAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

9 KUIACC

Yriy01eHHbIH yPOBeHb

Coneprkanne o0yueHus B 9 kiacce.

BemecTBO M XUMHYeCKasi peaKiusl.

[ToBTOpeHwme u yriydieHre 3HaHUI OCHOBHBIX pa3/ieioB Kypca 8 kiacca. CTpoeHHe aTOMOB.
CBoiicTBa aTOMOB XHUMHMYECKHMX 3JEMEHTOB, WX KOJMYECTBEHHbIE U KayeCTBEHHbIE
XapaKTepUCTUKU (paguyc, AIIEKTPOOTPHUIATETLHOCTb, SHEprus MOHM3AIINHN).
[TocnenoBaTenbHOCT  3alOJHEHHS] JJEKTPOHHBIX OpOuTaliell aTOMOB MallbIX MEPUOJIOB.
OcoOeHHOCTH  3aloOJHEHMsI DJEKTPOHHBIX  OpOHWTamell aToMOB  OOJBIIMX  TEPUOJOB.
Ileproanueckas cucreMa XMMUYECKHX 2JIEMEHTOB B CBETE NPEIACTABICHUN O CTPOEHUH aTOMa.
CremneHb OKHCIEHMSI M BaJIeHTHOCTb. [IpeicTaBieHne o nepuoandeckoil 3aBUCMMOCTH CBOWCTB
XUMHUYECKHX  3JIEMEHTOB  (QJIEKTPOOTPHUIATENBHOCTb,  OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOICTBa, KUCIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U THAPOKCHIOB) OT CTPOCHHSI aTOMa.
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Ctpoenue BemecTBa. BemiectBa B TBEpIOM, KUJIKOM U ra3000pa3HOM COCTOSIHUU. Bubl
XUMHUYECKON CBS3HM: MOHHAs, KOBAJICHTHAs (HEMOJSIpHAasi, MOJsipHAas); OOMEHHBIA M JOHOPHO-
AKLIENITOPHBIM MeXaHU3M 00pa30BaHUs KOBAJICHTHON CBSI3H.

MexxMoneKyspHbIe B3auMOoIeHCTBUS (BOAOPOIHAS CBsI3b, CHIIbl Ban-nep-Baanbca). Tumbt
KPUCTAIIMYECKUX PEIIETOK — aTOMHAasl, HOHHAsI, METaJUIMYECKas, MOJIEKYJISIpHAs — U OCOOEHHOCTHU
UX CTpOEHMs. 3aBUCHUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAUIMYECKOM pPELIETKH W BUIA
XUMHUYECKOMN CBSI3U.

OcCHOBHBIE 3aKOHOMEPHOCTH MpPOTEKaHHA XHMMUYeckux peakuuil. Kiaccuduxanms
XUMHUYECKHUX PEaKIMii [0 pa3INvHbIM MpU3HaKaM (110 YHCIY U COCTAaBY yYacCTBYIOIIUX B peaKLUU
BEIIIECTB, M0 TETJIOBOMY 3(h(heKTy, IO N3MEHEHUIO CTETNIEHEH OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB,
Mo OOpaTUMOCTH, IO YYAaCTHIO KaTaau3aropa, IO arperaTHoMy COCTOSIHUIO Ppearupyromux
BEIIIECTB).

DJIEeMEHThl XUMUYECKOW TEPMOJUHAMHUKHN. DHEPreTUKa XUMUUYECKUX peakiui. TernoBoit
ahdexT xumuueckod peakuuu. DK30- U DHIOTEPMHUYECKHE PEAKIMH, TEPMOXHUMHUYECKUE
ypaBHeHus. 3akoH ['ecca u ero cineacTBus. BelunciieHus 1o TepMOXMMHYECKUM YPAaBHEHUSM.

[loHsiTHE O CKOPOCTM XUMHYECKOM peakuuu. 3aKOoH AeHcTByrommx wMacc. DakTopsl,
BIIMSIOUIME HAa CKOPOCTh XMMHUYECKOW peakiuu. DHeprusi akruBauuu. IloHstue o karamuse.
®depmenTsl. UHTHOUTOPHI.

[Tonsarne 06 0OpaTUMBIX U HEOOPATHMBIX XUMHUYECKHUX peakiusax. [IoHATHE 0 XUMUYECKOM
paBHOBecuu, npuHumn Jle Hlatense. YcnoBusa cMenieHuss XMMUYECKOro paBHoBecHs. DaKkTophl,
BIMSIOUIME HA COCTOSIHUE XMMMUYECKOTO paBHOBecus. I[IporHo3mpoBaHue BO3MOXKHOCTHU
MPOTEKAaHUs XUMHUYECKUX MPEBpaIlleHUN B PA3IMYHBIX YCIOBUAX Ha OCHOBE MPEACTaBICHUN 00
M3YYEHHBIX IEMEHTAaX XUMUYECKONH KUHETUKU U TEPMOJIMHAMUKH.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE  PEAKLIHH. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
CBOICTBa XUMUYECKHX IEMEHTOB, 3aBUCUMOCTb OT CTENIEHU OKHCIIEeHUS. BakHble OKHCIUTENN U
BoccraHoBuTenu. llepmanranar kamusi  (xapaktepuctuka). CocTaBieHHe  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMN C UCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOTO OanaHca.

ONeKTpoJauTHUECKas Aucconuanus. XHMHUYECKHE peaklUMu B pacTBopax. Teopus
AIIEKTPOJINTUYECKON auccouuanuu. PactBopenue kak pusnko-xuMuyeckuit npouecc. [lonstue o
rupaTax U KpUCTaJUIOTUAPATaX. DINEKTPOIUTHI M HEXJIEKTPOIUTHI. KaTnoHbl, aHMOHBI. MexaHu3M
JUCCOLIMAIlMM BEIIECTB C PpAa3JIMYHBIM BHUJOM XUMHYECKOH CBs3H. CuibHBIE U clla0ble
aneKTposnThl. CTENeHb AMCCOLMAal, KOHCTaHTa Juccounannu. MloHHoOe npousBeneHne BOJBI.
Bonoponusiit nokazarens. UHIUKaTOPBI. DIEKTPOTUTHUYECKAS TUCCOIIMALINAS KUCTIOT, OCHOBAaHUMN
U COJIEH.

Peakiiuun wuonHHOTO OOMEHa. VYClIOBHUS TPOTEKAHUS pPEaKUuid HMOHHOTO OOMeHa.
MonexynspHele, MOJHBIE U COKpAIllEHHbIE MOHHBIE ypaBHEHHs peakuui. CBONCTBa KHCIOT,
OCHOBaHMN M coJell B CBeTe MPEACTABICHUNH 00 AIIEKTPOJIUTUYECKONH JIUCCOLMALIUU.
KauecTBeHHBIE peaKIIM Ha UOHBI.

I'maponu3 coneil. MoHHBIE ypaBHEHUs THIpOJW3a COJEH. XapakTep Cpeabl B BOJHBIX
pacTBOpPax COJIEH.

OKCIIEPUMEHTAIbHOE W3YYEHHE BEIIECTB W SBJICHUN: O3HAKOMJIEHHE C MOJEISAMU
KPUCTANTMYECKUX PELIETOK HEOPraHWYECKHX BELIECTB — METANIOB U HEMeTauloB (Tpadura u
ajyiMasa), CJIOKHBIX BEIIECTB (XJI0pHaa HATPUs);

MCCIJIEOBAHNE 3aBUCUMOCTH CKOPOCTU XMMHUUYECKOW PEAKIUHU OT BO3JAEHCTBUS Pa3INUHBIX
bakTopoB;

OTIBITHI, WUTIOCTPUPYIOIIHE OOPaTUMOCTh XUMHUECKUX PEAKLIUH;

HCCJIEIOBAHME IEKTPOIPOBOJAHOCTH PACTBOPOB, MPOIECCa JUCCOLMAIIUN KUCIIOT, IEI0Yen
U COJICH;

MIPOBEJICHUE ONBITOB, MIUTFOCTPUPYIOLIUX TPU3HAKU IPOTEKAHUS peaKIMii HOHHOTO 0OMeHa
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(oOpa3oBaHue ocajka, BbIIeJICHHUE ra3a, 00pa3oBaHUE BOJIbI);

NpUMEHEHHE WHAWKATOPOB (JJAKMYyca, METUIIOpaHka 1 GeHondranenHa) Uit OnpeaeneHus
XapakTepa cpesibl B pacTBOpax KMCIOT, OCHOBAaHUM U COJIEH;

IIPOBEJICHUE OIBITOB, WUIIOCTPUPYIOLIUX IPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakuy pa3ioKeHus, COeTUHEHN);

pacro3HaBaHHE HEOPTraHUUECKUX BEIIECTB C IIOMOIIbIO KAUECTBEHHBIX PEAKIINI Ha HOHBI;

pelleHHe SKCIEePUMEHTAIBHBIX 3aJady o TeMaM: «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peakuumn», «'uaponus conein», « INEKTPOIUTUYECKAS AUCCOLUALIUS.

HemeTtaJuibl 1 UX COeJUHEHHS.

OO0mast xapakTepucTuka HemeTaioB. OCOOCHHOCTH CTPOCHHSI aTOMOB XHMHUYECKUX
3JIEMEHTOB, IPOCTBIX BEILECTB, ALIOTponus. OKUCINTEIBHO-BOCCTAHOBUTENIbHBIE CBOMCTBA
HeMmeTa/10B. CpaBHUTENbHAS XapaKTEPUCTUKA COEAMHEHUN HEMETAIIIIOB.

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTM CTpPOEHHMsI aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKUE CBOMCTBA Ha IIPUMEPE XJIOpa (B3aUMOJICHCTBUE C METAJUIAMU, HEMETAJJIaMH, BOJIOM,
menoyamu).  Xsoposopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyYyeHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. Baknenme Xiaopuabl
U UX HaxoxjeHue B npupoje. [louarue o KuciopoacoaepKalx KUcaoTax Xjiaopa U UX CoJIsX.

VVIA-rpynmer. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIC CTENECHH OKUCIICHHUS.
Crpoenue u (¢u3nyeckue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOAAa U Cepbl. AJUIOTPOIIHBIE
MoaM(UKAIMK KHUCIOpOoAAa U cepbl. XHMHYECKHE CBONCTBAa Cepbl (B3aUMOJEHCTBUE C
HEMeTalllaMM, METaJUlaMH, KOHLEHTPUPOBAaHHBIMM Qa30THOH M  CEpPHOM  KHCIOTaMH).
CepoBomopon, crpoeHue, (u3HUecKHe W XUMHYECKHE CBOWCTBA  (KUCIOTHBIE U
BOCCTaHOBUTEJIbHBIE CBOWCTBA). OKCUABI cepbl Kak NPEACTAaBUTENIM KHUCIOTHBIX OKCHJIOB.
CepHucras kuciora u ee conu. CepHasi KucinoTa, (GU3NIECKUE U XMMUYECKHE CBOWCTBA (001Iue
KaK IpeJCTaBUTeNs Kiacca KUCIOT U cnenuduueckue). Coiau cepHOM KUCIOTH. XHUMHUYECKUE
peakuuu, Jiexallde B OCHOBE IPOMBIIUIEHHOTO CHOC00a IOJIy4eHHUsS CEpPHOM KHCIIOTHI.
[IpencraBiaeHns 0 XUMHUYECKOM NPOU3BOJICTBE U CBA3aHHBIX C HUM Ipodeccusx. Ilpumenenue
CEepHOH KUCHOTHl U cyiabdaroB. KauecTBeHHbIE peakuMu Ha Cyab(UT-, Cyabdua- U cyibdar-
aHuoHbl. HaxoxneHuwe cepsl M €€ COEIMHEHUH B INpupoje. XHMUYECKOE 3arpsi3HEHUE
OKpY’KaroIllel cpesibl COETUHEHUSIMH Cepbl (KUCIOTHBIE JOXKIH, 3arpsiI3HEHUE BO3AyXa), CIOCOObI
€ro NpeJOTBPAICHHUS.

OO6mas xapaktepuctuka s31aeMeHTOB VA-rpynnbel. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHHE B MpHUpojae, (QU3NYECKHE U XHMHUYECKHE CBOMCTBA
(B3aMMOJIEHCTBIE C MeTajllaMH, BOJOPOAOM, Kuciopoaom). KpyroBopor asora B mpupoze.
AMMHak, ero pu3nyecKkue U XMMHUYECKHUE CBOMCTBA (OKHCIIEHUE, OCHOBHBIE CBOMCTBA BOJAHOIO
pacTBopa), IPUMEHEHUE U TOJIy4Ye€HHE B JIAOOpPATOPUU W MpOMBINUIEHHOCTH. MoH aMMoHus,
JIOHOPHO-aKLENTOPHBIH MeXxaHu3M ero oOpasoBanus. Conau amMMoHuUs, MX (usnueckue u
XMMHUYECKHE CBOMCTBa (pa3ioKeHWe M B3aMMOJEHCTBHE CO LIeJIoYaMM), TNPUMEHEHHE.
KauectBennas peaxius Ha nonsl ammonwusi. Oxcunet azota (I, 11, 1, 1V, V). AzoTtucras kucnora.
A30THasg KHCIOTa, €€ IMojydeHue, (U3MYecKHue U XHMHUYEeCKHe CBoiicTBa (00mme Kak
NpeJICTaBUTENd Kilacca KHUCIOT M crneuuduueckue), npuMeHeHHe. XHUMHUYECKHe peakiuu,
JIeKalIMe B OCHOBE IOJyYEHUS a30THOM KMCIOTHI B NMPOMBIIUIEHHOCTH. HUTpaThl U HUTPUTHI.
KauecTBeHHbBIE peakIi Ha HUTPAT- U HUTPUT-aHUOHBI. XMMHUECKOE 3arpsi3HEHNE OKpYKarolen
CpeJlbl COETMHEHUSAMH a30Ta (KMCIOTHBIE JTOKIH, 3aTPSAZHEHNE BO3yXa, TI0UYBBI U BOJOEMOB).

®docdop, amotpornHbie Moaudukanuu hochopa (6enbiit U KpacHst Gocdop), pusnyeckue
U XUMHYECKHE CBOMCTBa (B3aMMOJEHCTBHE C MeTaUlaMH, KHCJIOPOIOM, TaJloTeHaMH,
KOHIEHTPUPOBAHHBIMH a30THOH U cepHOl kucioramu). Okcunbl Gochopa (11, V), dochopnas
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KHCIIO0Ta, (pU3MYEeCcKre U XUMUYECKHUE CBOWCTBA, nostyueHre. KauectBeHHas peakuus Ha pocdar-
nonsl. [Ipencrasinenus o ragorenunax gpocgopa (I, V).

[ToHsATHE O MUHEPANBHBIX yI00peHUsX. A30THbIE, POChOpPHBIE, KOMIIJIEKCHBIE YI00pEHHs.
XUMHUYECKOE 3arps3HEHUE OKPYKAOIIEH cpelbl COeqMHEHUsAIMU a30Ta u (ocdopa.

O6mas xapakrepuctuka 3yeMeHToB IVA-rpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIEC CTETIEHU OKUCIICHUS.

Yriepon, amnorponHeie Moaudukanuu (rpadut, anmas, GyiepeH, rpadeH, HaHOTPYOKH),
¢u3nueckue M XMMHUYECKHE CBOMCTBAa MPOCTHIX BELIECTB (B3aMMOJCHCTBHE C MeETaJUIaMH,
HeMeTaJlJlaMH, KOHLEHTPUPOBAaHHBIMU a30THOW M cepHOU kucioramu). [lonstue 06 aapcopbumu.
Kpyrosopot yraepona B npupoae. OKCuabl yriiepoaa, ux Gu3nveckue 1 XUMHYECKHE CBOMCTBA,
JeicTBUE Ha KMBBIC OpPraHU3MBbl, IOJIyYeHHME M NPUMEHEHHE. ODKOJIOTMYecKue IpoOiaeMbl
atMocdepsl, cBsi3aHHbIE ¢ okcuoM yraepoaa (1V). Yronbhas kucnora u ee conu, ux Gpu3ndeckue
U XUMUYECKHE CBOMCTBA, I0Iy4YeHue U npuMeHenne. KapOoHaTsl, rTuIpoKapOOHAThI, UX CBOWCTBA.
KavecTBenHas peakuust Ha kapOoHaT-UOHBI. Mcnonb3oBaHMe KapOOHATOB B OBITY, MEIUIMHE,
MPOMBIIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHX BELIECTBAX KAaK O COEAMHEHUSX Yriepoja:
yIIeBOAOPOAbl (METaH, 3TaH, STWIEH, AalleTUJIEH), 3TaHOJ, TJHULEPUH, YKCYCHas KHCIIOTA.
[TpupoaHble HCTOYHHMKHM YIJIEBOAOPOAOB (Yroyib, NPUPOAHBIM Tra3, HedThb), MPOIYKTHl HX
nepepadOTKH, WX pOib B OBITY M NPOMBINUICHHOCTH. [loHSATHE O OMOIOTHYECKH BasKHBIX
OpraHMYECKHX BEIeCTBaX — )KUpax, OeKax, yriIeBoAax — U UX POJIM B )KU3HU 4yesoBeka. EnuHCTBO
OpPraHUYeCKUX U HEOPTaHMYECKUX COCAMHEHHM.

KpemHuii, ero ¢usnueckue M XHMHUYECKHE CBOWCTBA (B3aUMOJACWCTBUE C METaJIaMH,
KHCJIOPOJIOM, YIJIEPOJIOM, rajloreHaMHu), OJIyYeHUEe U MpUMeHeHue. Poib kpeMHuUs B pupoje u
texuuke. Okeun kpemuus (IV), kpeMHHEBas KUCIOTa, CHIMKATHI: (DU3MYCCKHE U XHUMHUYCCKUC
CBOWCTBA, MOJMYYCHNE W MIPUMEHEHHE B OBITY M MPOMBIIUICHHOCTH. BakHeH e cTponuTebHbIe
MaTepuajbl: KEpaMHuKa, CTEKJO, LIeMEeHT, OeToH, xene300eroH. IIpobnemsl 6Ge3omacHoro
UCTIOJIB30BaHUS CTPOUTENFHBIX MAaTEPHAIIOB B TOBCETHEBHON YKU3HH.

Bbop. Ocobennoctu crpoenus aroMa. O01mune npecTaBiIeHus 0 GU3NUECKUX U XUMHUYECKUX
cBoMcTBax. bopHas kucuora.

OKcIepUMEeHTAbHOE U3yUeHHE BEIECTB U SBJICHUM:

03HAaKOMJIEHHE C 00pa3iaMy MPUPOAHBIX XJIOPHUJIOB (raJIOT€HUIOB);

IPOBE/IEHUE OIBITOB, OTPAXKAIOIMINX (PU3NUECKUE U XUMHUYECKUE CBOWCTBA TaJlOI€HOB U UX
COCIUHCHMIA,

U3y4YEHUE CBOMCTB COJIIHOU KUCIIOTHI;

NpOBE/ICHNE Ka4eCTBEHHBIX PEaKIUil Ha XJIOPU/-, OpPOMH/I- M MOIUI-UOHBI M HAOIIOIeHNE
NPU3HAKOB UX MPOTEKAHUS;

03HAKOMJIEHHE C 00pa3liaMy cepbl U €€ MPUPOIHBIX COEIMHEHUN;

HaOJroIeHue mpoliecca 00yTIMBaHMA caxapa Moj JeiicTBUeM KOHLIEHTPUPOBAHHOM CepHON
KHCJIOTHI;

U3y4eHHe XMMUYECKHX CBOMCTB pa30aBIeHHON CEpHOM KUCIIOTHI;

IIPOBEJICHNE KAuyeCTBEHHBIX peakuuid Ha cyiabhua-, cyabGut- U cyab(arT-uoHbI
¥ Ha0JII0/IeHHE IPU3HAKOB MX MPOTEKAHUS;

03HAaKOMJIEHHE C (PU3NUYECKUMH CBOMCTBaMH a30Ta, pochopa u ux coequHEeHHH, oOpa3namMu
a30THBIX U (POCHOPHBIX yI0OpEeHUH;

noJlyueHue, cooOnupanue, paclio3HaBaHue U U3y4eHUE CBOICTB aMMHaKa, U3y4YeHUE CBOMCTB
coJieil aMMOHHUS;

NPOBE/ICHNE KaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHHS, HUTPUT-, HUTPAT- U (pocdaT-uoHkI
U U3y4YeHHUE MPU3HAKOB UX MPOTEKAHMUS;

W3y4YEHUE B3aUMOJECUCTBUS KOHLIEHTPUPOBAHHOM A30THOW KHUCJIOTHI C MEJIbI, CBOMCTB
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dbochopHOI KUCIIOTHI K €€ COJICH;

O3HAKOMJICHHE C MOJEIISIMU KPUCTAJUIMYECKUX PEIIeTOK anMasa, rpadura u dymiepena, ¢
IPOLIECCOM a/COPOLIMM PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IIPOTHUBOra3a;

HOJIy4eHue, coOupaHue, pacro3HaBaHUe U U3y4EeHUE CBOMCTB YIJIEKHCIIOrO rasa;

IIPOBEJICHUE KaUECTBEHHBIX PEAKIIM Ha KapOOHAT- ¥ CUJIMKAT-HOHBI ¥ U3yYEHHUE IPU3HAKOB
UX IIPOTEKAHNUS;

U3y4eHHE B3aUMHBIX NPEBPAIICHUI KapOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE ¢ o0pa3laMu HPUPOJHBIX KapOOHATOB M CHJIMKATOB, C MPOLyKIMEH
CHJIMKaTHON IIPOMBILLUIEHHOCTH;

peLIeHUE SKCIIEPUMEHTAIBHBIX 3324 110 TeMe «BakHeHIne HeMeTalluIbl ¥ UX COCIUHEHUS.

Metayibl M X COeIMHEHMUS.

OO6ume coiicTBa MeTaysioB. O0IIas XapaKTEPUCTUKA XMMUYECKHX JIEMEHTOB — METAJLJIOB
Ha OCHOBaHMM HX MojoxeHus B llepuonnyeckoil cuUCTEME XUMHUYECKMX JJIEMEHTOB
J.W. MenneneeBa u crpoerust atoMoB. Metamel A- u b-rpynn. CtpoeHne npocThIX BEIIECTB —
MeTaJuI0B. MeTajuinyeckasi CBsI3b U METAUINYeCKas KpUCTAJUINYECKas pelieTka (IpUMHUTHBHAS
KyOndeckas, OOBEMHO-IICHTPHPOBAHHAS KyOWYecKas, TpaHEICHTPUPOBAaHHAS KyOWdeckas,
reKcaroHajabHas IUIOTHOYNAKOBaHHAsA). 3aBUCHUMOCTb (PU3MYECKHUX CBOICTB METaJIOB OT
CTPOEHUS KPUCTAJUIOB. DJIEKTPOXUMHUUECKUN P HanpspkeHU MeramioB. OOLIe XUMUYecKue
cBoiictBa MerauioB. OOmmMe crnocoObl MOMYYEHUS METAUIOB, METALTyprus. OJIEeKTpOJIu3
pacIuIaBoOB U pacTBOPOB COJIEH KaK OIMH U3 CIIOCOOOB MoIy4eHust MeTaylioB. [loHsaTHe 0 koppo3uu
METaJUIOB, OCHOBHBIE CITIOCOOBI 3aLIUTHI UX OT KOoppo3uu. CriaBsl (CTallb, Uyr'yH, JIOPATIOMUHHM,
Opon3a). [I[puMeHeHne MeTauIoB U CIJIABOB B OBITY U MTPOMBIIUICHHOCTH.

Mertajuibl A-rpymni.

[I{erounble MeTAJUIBL: MOJOKEHHE B lleproanyeckoll cucreMe XMMHUYECKHX 3JIEMEHTOB
J.1. MenpeneeBa, CTpOEHHE X aTOMOB, HaXOXJAeHUE B npupoae. Puznueckue u XUMHUECKUE
CBOICTBa (Ha mMpuUMepe HaTpUsl U Kajus), nosydyeHue. OKCUABI U THAPOKCHIBI HATPHUS U KaJusl.
[TpuMeHeHne MEeNOUHbIX METAJUIOB U UX COEIMHEHUN. bruonornyeckas poyib HaTpUs U Kajusl.

[I{erouHO3eMENBHBIE METAUIBI MATHUM U KAJIBLIMI: 1TOJ10KeHue B [lepuonnueckoi cucreme
xumuueckux sneMmeHtoB [I.M. MenzaeneeBa, CTpo€HHE UX aTOMOB, HAXOXKJIEHUE B IIPUPOE.
®usnyeckue U XMMUYECKUE CBOMCTBA MarHus M Kanblus. BakHelnne cOeIMHEHUS KajabLus U
MarHusi (OKCUJ, TMJIPOKCUI, COJIM), CBOMCTBa, MpuMeHeHue. JKecTKOCTh BOJbI U CHOCOOBI ee
ycTpaneHus. KpyroBopot kanelius B IpUPOJIE.

AmoMuHui: mnonoxenue B Ilepuonmyeckoil  cUCTEME XMMHUYECKHMX  JIEMEHTOB
.. MenneneeBa, CTpoeHHME aTroMa, HaxoxKiaeHue B npupone. dusmyeckne M XUMHUYECKHE
cBoiicTBa anoMuHUSA. AM]OoTepHbIe CBOWMCTBA OKCHJIA U THAPOKCHAa amoMuHus. Ilpumenenne
QITIOMUHHUS U €TO CILIABOB.

Merajuisl b-rpynm.

OOmass xapakrepucTuka MeTalioB b-rpynn (moOOYHBIX MOArPYMM): MOJIOKEHUE B
[Tepuonuueckoil cucteme xumuyeckux snemeHToB J[.M1. MenneneeBa, 0COOEHHOCTH CTPOCHUS
aTOMOB. SIBieHHE «IpoBaia» 3JIEKTPOHA Ha NMPUMEpPE CTPOEHUS aTOMOB XpoMa, MeJlu, cepedpa.
BanenTHeie cocTosiHUS aTroMOB (-3JIEMEHTOB, CTEIICHHM OKHCICHUS aTOMOB B COCIMHCHUSX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHUJOB M THIPOKCUIOB METAJUIOB OT 3HAYEHUS
CTENIEHM OKHCIEHUS JJIEMEHTa B COEAMHEHMHM (HAa IIpUMEpPE COCIUMHEHUH Xpoma).
IlepBoHavaIbHBIE IPEACTABICHNS O KOMIUIEKCHBIX COETMHEHUSX.

Menp u cepebpo: cTpoeHHE aTOMOB, CTENIeHH oKuciieHus1. O0Iure KpaTkue MpeacTaBICHHS
0 (QU3NYECKUX U XUMHUYECKHX CBOMCTBAX MPOCTHIX BEIIECTB (B3aMMOJAEMCTBHE C KHCIOTAMMU-
OKHCITUTENAMH), 00 UX OKCHJIaX, TMAPOKCUAAX U CONAX, X npuMeHeHuu. IIpencraBinenus o6
aMMHUaYHbIX KOMIUIeKcax cepebpa u menu. KauecTBeHHble peakMu Ha KaTHOHBI Meau (2+) u
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cepedpa.

[{uHK: cTpoeHME aTOMa, CTETICHb OKUCIICHHS. XapaKTePUCTUKA (PU3HMUECKUX M XUMUIECKIX
CBOICTB, IpUMEHEHHE, aM(OTepHbIe CBOMCTBA OKCHIA U THApoKcHa. KauecTBeHHbIE peakiiy Ha
KaTHOHBI ITUHKA.

Keneszo: crpoenne aroma, crerneHu okuciaenus. Haxoxnenue B mpupone. Ousnyeckue u
XUMHYECKHE CBOWCTBAa JKele3a, IpuUMEHeHue. buonornyeckas poap kenesa. OKcupsl,
ruapokcuabl u conu xkenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u mosryueHue. KauecrBeHHbIE
peaxkuy Ha KaTUOHBI Xkene3a (2+) u xenesa (3+). UyryH u ctains — ciiaBsl jkesesa. [IpouzBoacTso
YyyryHa U CTajd. OKOJIOTUYECKHWE TPOOJEMBbl, CBSI3aHHbIE C METALIYPrHYECKUMU
MIPOU3BOJICTBAMU.

DKCepUMEHTAIbHOE U3yYEHHUE BEILIECTB U SIBJICHUIA:

O3HaKOMJICHHE C 00pa3IiaMy METaJIOB U CIUIABOB, UX (DU3MYECKHMHU CBOWCTBAMH;

MOJIEJTMPOBAHUE METAJUIMYECKOM KPUCTATINYECKON PEILeTKH;

W3YyYEeHHUE B3aMMOJCHCTBUS METAIJIOB C BOJOW, C pacTBOpaMH COJEH U KHUCIOT,
MCCJIEI0BAHKE MTPOIIECCOB AJIEKTPOJIM3a pacTBOPoB xyopuaa meau (1) u monuna xamusi, kKoppo3uu
METAaJIJIOB;

M3y4eHUE OCOOEHHOCTEH B3aMMOJCUCTBHUS OKCHUIOB KajblUS M HATPUS C BOJOM, HX
THIPOKCHIOB — ¢ okcuaoM yriepozaa (1V) u kuciaoramu;

W3YYCHHE CBOMCTB KapOOHATOB M TUIPOKAPOOHATOB KAIBIIUS, )KECTKON BOJIBI;

U3YyYEHUE MPOIECCOB MOIYYESHUS THAPOKCHIOB Kele3a, UX XUMHUUYECKUX CBOWCTB;

M3y4YeHUE TMPU3HAKOB MPOTEKaHUS KAaUYeCTBEHHBIX PEaKlMi Ha HOHBI (MarHus, KajbIlusi,
aJTFOMUHMS, [IMHKA, Jkene3a (2+) u xxenesa (3+), meau (2+);

HaOJII0ZICHUE U OMKMCAHUE OKPAITUBAHUSI TNIAMEHH HOHAMU HATPUS, Kalus U KaJIbIIHS;

ucciaeaoBanre aM()OTEPHBIX CBOMCTB THAPOKCHIA alltoMUHUsA, ruapokcuaa xpoma (1) u
TUAPOKCH/IA [INHKA;

pelleHne SKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «Ba)kHeH e MeTaIbl U UX COSAMHEHUS.

XuMus M OKpyKamouas cpeaa.

BemectBa u marepuanbsl B MOBCEIHEBHOM KM3HM 4YeloOBeKa. BaxHelue BemiecTBa u
MaTepuaibl, 00JacTH WX MpUMEHEHus. be3omacHoe HCMOIb30BaHHE BEIIECTB M XUMHUYECKHX
peakiuii B ObITy. [lepBas momols Ipyu XUMHUUYECKUX 0YKOTaX U OTPABICHUSIX.

Hosble maTepuaibl ¥ TeXHOIOTUU. [[pUHIIUIIBI «3€TIEHON XUMUM.

OCHOBBI 3KOJIOTMYECKOM TI'pPaMOTHOCTH. XHUMHUS M 370pOBbE. 3HAUYEHHUE H3YYaeMbIX
XUMHUYECKUX JJIEMEHTOB W WX COEAWMHEHUW g (DYHKIIMOHUPOBAHUS OpraHMW3Ma YeJIOBEKa.
[TonsiTHE O 370pOBOM 00pa3e KHU3HHU.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOLIEH cpebl. DKOJIOrHYecKre MpoOIeMbl, CBS3aHHbIE C
COEIMHEHUSIMU YTJepoAa, a30Ta, cepbl, Tshkenbix MetaiioB. [lonstue o I1/IK. Pons xumuu B
PELIeHNH SKOJIOTUYECKUX MPOOIEM.

DKCTepUMEHTAIbHOE HM3y4YeHHE BEIIeCTB U SBJICHUI: O3HAKOMJIEHHE ¢ oOpa3iamu
MaTepuaioB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHbIE MaTepUabl), ONPEIEIEHNE KUCIOTHOCTH
MPUPOJIHBIX BOJ, MOJEIMPOBAHHE Mpollecca 0Opa30BaHUS KUCIOTHOTO JIOXKIS, W3YYCHHE €ro
BO3JICUCTBUS HA MaTEPHAIIbI.

IoBTOpEeHue U 00001IeHHe 3HAHUH OCHOBHBIX Pa3/iesioB KypcoB 8-9 kiaccos.

[lepuonnueckuii 3akoH W Ilepmoguyeckass cucTeMa XUMHYECKHX SJIEMEHTOB B CBETE
MPEACTABICHUI O CTPOEHUS aToMa. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOMCTB XUMHUYECKUX
9JIEMEHTOB M MX COSAMHEHUN B IEPHOJIaX U TPYIIAX.

CtpoeHue BemecTBa B TBEPJOM, KUIKOM U Ta3000pa3HOM COCTOSSHUH. BUABI XUMHUECKOH
CBSI31. 3aBUCUMOCTH CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKH M BUAA XUMUUYECKON
CBSI3H.

Knaccudukanus XuMHUUECKUX peakUuil Mo pa3audHbIM Ipu3HakaMm. [IpornozupoBanue
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BO3MOXXHOCTH TPOTEKAHMUSI XMMHYECKHX IpPEBpAIlleHUi B Pa3IUYHBIX YCIOBUSAX Ha OCHOBE
MPEACTABICHUN XUMUUECKOU KUHETUKU U TEPMOJIUHAMUKHU.

XUMUYECKUue peakiuu B pactBopax. [maponu3 conedd. Peakuun  OKUCIEHUSI-
BOCCTAHOBJICHUS. DJIEKTPOJIH3.

CBOICTBa KHCIIOT, OCHOBAaHUH M COJICH B CBETE NPEICTABICHUNA 00 SJIEKTPOJIUTHUYECKOU
JIMCCOIMAIIMU U OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSIX.

MexnpeaMeTHbIEe CBSI3H.

Peanuzanusi MeXIIpeAMETHBIX CBSI3€H MPU U3YyYEHUU XUMHUU B 9 Kjacce OCyIIECTBISETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHMA, IPUHATHIX B
OT/IENIbHBIX €CTECTBEHHBIX HAyKaX.

OO01ue ecTecTBEHHO-HAY4YHbIE MOHSTHS: SBJICHHE (IIPOLIECC), Hay4HbIM (akT, THIOTe3a,
TEOpHsl, 3aKOH, aHAIN3, CUHTE3, KJIaCCU(DUKALIUS, TEPHUOJUIHOCTD, HAOIIOCHHUE, YKCIIEPUMEHT,
MOJIeJIMPOBaHUE, U3MEPEHUE, MOIeIb, TEXHOJIOTHS, MAaTepUAIIbI.

®u3rKa: BELIECTBO, TeNO, (pU3NMUecKre BETUYMHBI, SIUHUIBI U3MEPEeHHs], Macca, 00BEM,
KOJIMYECTBO TEIUIOTHI, aTOMbI M MOJIEKYJIbl, arperaTHbIE COCTOSIHUE BEIIECTBA, CTPOEHUE Ta30B,
KUAKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) TEJ, KPUCTAIIMYECKas pelIeTKa, 3JIEKTPOH, SIPO
aToMa, MPOTOH, HEUTPOH, WOH, HYKIIU, W30TOIbI, KBAHTHI, PAJIMOAKTUBHOCTh, alb(ha-, OeTta- u
ramMma-u3JIydeHue, OJJIEKTPUUYECKUN 3apsl, MTPOBOJAHHUKH, MOIYNPOBOJHUKU, TUIIEKTPUKH,
COJIHEUHBIHN CHEKTP, pa3sioKeHUE OEIOTO CBETa B CIIEKTP.

buonorus: sxocucreMa, buocdepa, porocunres, mpoieccbl 0OMeHa BEIIECTB, MUHEPAIbHbBIE
yI0OpEeHUs, MUKPORJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TOPOAbI, TOJIE3HBIE HCKOMIAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI, TUTAaHETa 3eMJIS.

TexHonorus:  CTPOUTENbHbIE  TEXHOJIOTUH, CEIbCKOXO3SWCTBEHHBIE  TEXHOJIOTHUH,
TEXHOJIOTHH 3JIEKTPOHHOU MPOMBIIIJICHHOCTH, HAHOTEXHOJIOTUH

I[Inanupyemble pe3yJbTaThbl OCBOEHHSI y4eOHOro mpeamera «XuMHS» HAa YPOBHe
OCHOBHOT'0 00111er0 00pa3oBaHus

M3ydyeHre XUMUM B OCHOBHOH IIKOJIE€ HAMpaBlICHO Ha JOCTHKEHHE OO0YYaroIIMMHUCS
JTUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX PE3YJIbTATOB OCBOEHHUS YUEOHOTO MpeaMeTa.

JINYHOCTHBIE pPe3yJIbTAThI

JlugHOCTHBIE pe3yJabTaThl OCBOCHHUS TMPOTPAaMMBI OCHOBHOTO OOIIEro oOpa3oBaHUS
JOCTUTAIOTCS B XOJIe OOyYeHUs] XUMHH B €IMHCTBE Y4eOHOW M BOCIMUTATENHLHOMN NeATeIhbHOCTH
Opranu3zanuu B COOTBETCTBUH C TPATUITMOHHBIMHU POCCUUCKUMU COIMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHITHIMU B OOIIECTBE MpaBUIaMU MU HOPMaMH TOBEICHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHHS, CAMOPA3BUTHSI U COIIMATTN3AIINUA 00YUYaIOIIUXCSI.

JImdHOCTHBIE pe3ynbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCIIE B YACTH:

[TarpuoTnyeckoro BociuTaHus

LEHHOCTHOTO OTHOUIEHUS] K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY
HACJICNIO, TIOHUMAHWs 3HAYCHUS XUMHUYECKOW HayKd B YKU3HM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIIJIETh JOCTOBEPHON HMHGPOpPMAIUEl O MEepeAOBBIX TOCTHIKEHHUSX U OTKPBITHIX
MHPOBOW M OTEUYECTBEHHOW XMMUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPOUCTBE
MUpa 1 o0IIIecTBa;

I'paxkmanCKOro BOCIIUTAHUS

MPEACTABICHUS] O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIUYHOCTHBIX OTHOIIEHUH B
KOJUICKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOU, Yy4eOHO-
MCCJIEIOBATENLCKOM, TBOPUECKON U APYTUX BUIAX JIEATEIHHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JESITEIPHOCTH TP BBIMOJTHEHUN y4EOHBIX, TIO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUN
XUMHYECKHUX dKCIIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHUIO
W B3aMOIIOMOIIM B TMPOIECCE ITOM Y4EOHOM IeATETbHOCTH; TOTOBHOCTH OIIEHHUBATH CBOE
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MOBEJICHUE U MTOCTYIKN CBOMX TOBAPUILEH € O3ULIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUs MIOCIIEICTBUM ITIOCTYIIKOB;

[{eHHOCTH HAyYHOTO NO3HAHUS

MHUpPOBO33PEHUYECKMX  IMPEIACTAaBICHUM O  BEUIECTBE M  XUMHUYECKOM  peakluy,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO pa3BH-

TUSl HAYKU U COCTAaBJISIOLIUX OCHOBY JUIsl IOHMMAaHUS CYIIHOCTH HAYy4YHON KapTHUHBI MUPA;
MpEeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS MPUPO/IbI, B3AUMOCBS3AX YEJIOBEKA C
MPUPOAHON CPENO, O POJIM XMMHUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIX MOTHBOB, HAIPaBJICHHBIX HA IMOJYYEHHE HOBBIX 3HAHUI 10 XHMHH,
HEOOXOIUMBIX [Tt 00BSICHEHUS HA0JII0JaeMbIX IIPOIIECCOB U SIBICHUH;

MO03HABATENIbHON, MHPOPMAIIMOHHON M YUTATENBCKON KYJIbTYpbl, B TOM 4YHCJE€ HABBHIKOB
CaMOCTOSITENIbHOW paboThl C y4eOHBIMH TEKCTaMHM, CIPAaBOYHOW JUTEPATypOH, NOCTYITHBIMH
TEXHUYECKUMHU CPeJICTBAMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeca K O0yYeHHIO W MO3HAHUIO, JI0003HATENFHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JIEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAINPaBIEHHOCTU U YPOBHsI 00YUYEeHHUSI B JaTbHEHUIIIEM;

DopMHUPOBaHUS KYIbTYPbI 310POBbS

OCO3HAHUS IEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOILLEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 3JI0pOBbI 00pa3 >KU3HM, OCO3HAHMS TOCJIEACTBUNH M HENPHUATHA BPEAHBIX MPUBBIUECK
(ynmorpeOyieHUsI aJKOrojsl, HAPKOTHKOB, KYpEHHs), HEOOXOIMMOCTH COOJIIONEHUS IPaBHI
0€3011aCHOCTH ITPU OOPALIEHUH C XUMHUUYECKUMHU BEIIECTBAMU B OBITY U peaJIbHOM KHU3HH;

TpynoBoro Bociuranus

MHTEpeca K MPaKTUYECKOMY M3yUEHUIO Ipodeccuil U Tpyna pa3iMuyHOro poja, yBaKeHUE K
TPYZAY U pe3yibTaTaM TPYI0BOU AEATEIbHOCTH, B TOM YHUCJIE HA OCHOBE IPUMEHEHNUS IPEAMETHBIX
3HAaHMW 10 XHWMHH, OCO3HAaHHOIO BBHIOOpAa WHIMBUIYaIbHOW TPAEKTOPUU MPOAOTKEHUS
o0pa3oBaHus C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX
MHTEPECOB W NOTPEOHOCTEH; ychemHol MpodeccuoHalbHON JAEATeIbHOCTH W pa3BUTHUS
HEOOXOMMBIX YMEHUH; TOTOBHOCTh a/lalTUPOBATLCS B MPO(eCCHOHAIBHON Cpefie;

OKOJIOTUYECKOTO BOCIIUTAHMS

HKOJIOTMYECKHU 11€7I€CO00pPa3HOr0 OTHOUIEHMSI K MMPUPOE KaK UCTOYHHUKY >KM3HHU Ha 3emie,
OCHOBE €€ CYIIeCTBOBaHMs, MOHUMaHMs LIEHHOCTH 3J0pOBOro M 0e30macHOro obpasa >KM3HH,
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3MYECKOMY M ICHUXHYECKOMY 370POBbIO,
OCO3HAHMsI LIGHHOCTHU COOJIIO/IEHUs IIpaBuil 0€30MacHOr0 MOBEACHHUS MPH paboTe C BEIEeCTBaMH,
a TaK)K€ B CUTYyaLUAX, YIPOKAIOIINX 310POBbIO U )KU3HU JIOJEH;

CIOCOOHOCTH IPUMEHSTH 3HaHUS, [T0JTy4yaeMble IPU U3YUSHUU XUMMH, JUIs peIlIeHus 3ajad,
CBSI3aHHBIX C OKPYXKaroLeH MPUPOIHON CPeoM, NOBBIIICHUS YPOBHS SKOJOTHYECKON KYJIbTYpHI,
0CO3HaHMsI IMTO0ANBHOTO XapaKkTepa SKOJIOTHYECKHUX MTPO0JIeM U IyTel uX pelieHus NocpeICTBOM
METO/I0B XMMHH;

DKOJIOTMYECKOTO MBILIUICHUS, YMEHHUS PYKOBOJACTBOBATbCA KM B II03HABaTEIbHOM,
KOMMYHUKAaTUBHON M COLIMAJIBHON ITPAKTHKE.

MeranpeameTHsblie pe3yabTaThl

B cocraBe MerampeIMETHBIX pE3yJIbTaTOB BBIIENIAIOT 3HAYMMBbIE Ui (DOPMUPOBAHMS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpUSs, MPUHIUI, TMIOTe3a, (akT, cUCTEMA,
npolecc, SKCHEPUMEHT U Jp.), KOTOpPbIE HCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMeTOB (POPMUPOBATH MPENICTABICHHUE O
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LIEJIOCTHOM Hay4HOH KapTHHE MHpa, U YHUBEpCaJlbHble yueOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIEC, PETYJISTHBHBIE), KOTOPbIE OOECIEeYHBAIOT (POPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSTEJIbHOMY IIJIJAHUPOBAHUIO M OCYILECTBICHUIO Y4EOHO! €ATEIbHOCTH.
MeranpeameTHsle pe3yJabTaThl OCBOEHHS 00pa30BaTEIbHOM NPOrpaMMbl [0 XHMUU
OTpaXkaroT OBJIA/ICHUE YHUBEPCAIbHBIMU [I03HABATEIbHBIMY ICHCTBUSAMU, B TOM YHCJIE:

ba30BbIMU JIOTHYECKUMU NEHCTBUAMHU

YMEHMEM HCIOJIb30BaTh IPUEMBI JIOTMYECKOTO MBIIIJIEHUS IIPU OCBOCHHUU 3HAHUIL:
PAaCKpBIBATh CMBICT XMMUYECKHUX ITOHIATUHN (BBIICIATh UX XapaKTepHbIE IPU3HAKH, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTMMHU TOHATHUSIMH), UCIIOJB30BATh MOHATHS A OOBSACHEHHS OTAEIbHBIX
(akTOB U SIBJIEHUI; BEIOUPATh OCHOBAHMS U KPUTEPUHU JUIsl KIacCU(UKALMN XUMUYECKUX BEIIECTB
U XMMHYECKHX PEaKIMii; yCTaHABIMBATh NPUYMHHO-CJIEJICTBEHHBIC CBSI3U MEXIY OOBEKTaMHU
U3y4YEHUsI; CTPOMTH JIOTMYECKHE PACCYXIEHUS (MHAYKTUBHBIC, NEIyKTHBHbBIE, IO aHAJIOTHH);
JIeJIaTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHMEM NPUMEHSATH B IpOliecce MO3HAHUS NOHATUA (IIPeIMETHBIE U METaIlpeIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, HpeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUU MOJEJIbHBIE MPEACTABICHUS - XUMHUECKUN 3HaK (CUMBOJI 3JIEMEHTA),
XxUMuyeckass ¢GopMyla U ypaBHEHME XUMHUUYECKOW peakuuu - TMpH pPEUIeHHHu YydeOHOo-
MO3HABATEJIbHBIX 3a/a4y; C Y4YETOM OTUX MOJEIBHBIX MPEJICTaBICHUN BBIABIATH U
XapaKTepu30BaTh CyLIECTBEHHbIE IPU3HAKU U3y4aeMbIX 00BEKTOB - XUMHUYECKUX Be-

IIECTB W XHMMMYECKHUX pEakUui; BBIABIATH OOIIME 3aKOHOMEPHOCTH, HPUYUHHO-
CIIECTBEHHBIE CBA3M M IPOTUBOPEUYUS B M3YyYaeMBIX IIPOLECCAX U SBICHMAX; IpelaraTbh
KPUTEPUU JUISl BBIBJIEHUS ATHUX 3aKOHOMEPHOCTEH M MPOTUBOPEUUIA; CAMOCTOSATEIBHO BHIOMPATH
croco0 pemieHus: y4eOHOW 3ajaud (CpaBHMBAaTh HECKOJbKO BAPHMAHTOB pEILEHUs, BbIOMPATh
HauboJ1ee MOAXOALINHN ¢ yUETOM CaMOCTOSATENbHO BbIIEJICHHBIX KPUTEPHUEB);

bazoBeIMU HCCIIEIOBATEIHCKUMHE JEHCTBUSIMHI

YMEHHUEM HCIHOJb30BaTh MOCTaBIEHHBIE BOIPOCHl B KaueCTBE WHCTPYMEHTa IMO3HAHHUS, a
TaKKe B KadeCTBE OCHOBBI JUIsi (POPMHPOBAHHUS THIIOTE3BI IO TIPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKICHUH;

nproOpeTeHne OIbITa MO TUIAHHUPOBAHUIO, OPTaHU3AIMM M TPOBEICHUIO YYCHHYECKHX
HKCIEPUMEHTOB: YMEHHE Ha0JII01aTh 3@ XO/I0M MPOLIECcca, CAMOCTOATENBHO POTHO3UPOBATh €ro
pe3ynbTar, (HOopMyIHpOBaTh OOOOMIEHHS] W BBIBOJBI IO pPE3yJIbTaTaM IPOBEIAEHHOTO OIIBITA,
UCCIIEIOBaHMsI, COCTABIISATh OTUYET O PO/IETAHHON padoTe;

PaGoroii ¢ undopmanueit

yYMEHHUEM BbIOMPAaTh, aHATM3UPOBATh U HHTEPIPETUPOBATH MH(DOPMAIIMIO PA3IMYHBIX BUIOB
¥ GOpM MIPEICTABICHHS, TOTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAsT TUTEpaTypa
XMMHUYECKOT'0 COZIEpKaHMsl, CIIpaBOYHbIE TOCOOUs, pecypchl IHTepHeTa); KpUTUYECKH OLIEHUBATh
POTHBOPEUYMBYIO U HEJJOCTOBEPHYIO MHPOPMALIHIO;

YMEHHUEM MPUMEHSATh Pa3IMuHble METO/IbI U 3aIIPOCHI MPH MOUCKE U 0TOOpe HHPOpMALUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX ISl BBITOJTHEHHS YUEOHBIX M MMO3HABATEIHHBIX 33124
OTpeNIeNIEHHOr0 THUMA; NPUOOpEeTeHHe OMNbITa B 00JACTH HCMOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHAE KYIbTYPOH aKTHBHOTO HCITOJIB30BAHHS PA3TUIHBIX
MIOUCKOBBIX CHCTEM; CAaMOCTOSITEIbHO BBIOMPAaTh ONTUMANbHYIO (OpMy mpencTaBiIeHUs
UHPOPMAIIMK W WUTFOCTPHPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JharpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHEM HCIOJIh30BaTh M aHAIU3UPOBATh B TIpoIecCe y4eOHOW M HCCIIeAOBATEILCKOM
NeSITeIbHOCTH HH(POPMAIIHMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOT0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPY>KAIOIIEeH MPUPOTHON CPEBI;
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YHuBepcanbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMU

YMEHUEM 3a/1aBaTh BOMPOCH (B XOA€ JUajora H/HWIM JUCKYCCUH) 10 CYIIECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMNOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

PUOOPETEHUE OTBITA IPE3EHTALMU PE3YIbTATOB BBIIOJIHEHNUS XUMUYECKOT0 SKCIIEpUMEHTA
(J1abopaToOpHOTO OIBITA, JIAOOPATOPHOU PaOOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO
MIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO  CBEPCTHHKAMHU  IIO3HABATEIbHOH |
MCCJIEIOBATENILCKON N1eATEIbHOCTH MPU PEUICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
0o0IIMX MHTEPECOB W COTJIAaCOBaHWS MO3WIUH (0OCYXIeHHs, 0OOMEH MHEHHSMH, «MO3TOBBHIC
HITYPMBI», KOOPAUHALIUS COBMECTHBIX JEUCTBUMA, ONpeeTeHNe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pa0oTHI | JIp.);

YHuBepcaabHBIMH PeryJIATHBHBIMH e CTBUSIMH

YMEHHEM CaMOCTOSTEIBHO OIpPENesaTh NN eATEIbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh W TPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JICATEIBHOCTh, BBIOMPATH
Haubosee 3¢ PeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 TO3HABATENbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJIATH WJIH KOPPEKTHPOBATH MPEITI0KEHHBINA AJITOPUTM JICVCTBUM ITPU BHIMIOJHEHUY 3aJaHUI
C y4€TOM IMOJIyYeHHUS HOBBIX 3HAHMHA 00 M3y4aeMblX OOBEKTax - BEIIECTBAX U PEAKIMSIX;
OLICHUBATh COOTBETCTBUE MOIYYEHHOTO PE3yJIbTaTa 3asiBICHHOH 1IETIH;

YMEHHEM HCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJiaraeéMble B YCIOBUU 3a/IaHUM.

IIpenmeTHbIe pe3yJIbTATHI

B cocraBe mnpeaMETHBIX pe3yNbTaTOB [0 OCBOCHHUIO O053aTE€IBHOIO COJIEepKaHUS,
YCTAaHOBJICHHOTO JAaHHOW  pabodeil mporpamMMoil, BBIACISIIOT: OCBOCHHBIE OOYYarOIIMMUCS
Hay4yHbIe 3HAHUS, YMEHHS U CIIOCOOBI JIEWUCTBUH, crienupuyeckue i MPeIMETHONH 00IacTh
«XuMHsI», BUABI JICATEIHHOCTH TIO0 TIOJYYECHUIO HOBOTO 3HAHWS, €r0 HWHTEPIPETaInH,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3NIMYHBIX Y4€OHBIX W HOBBIX cHUTyanusx. [IpeammeTrHbie
pe3yabTaThl OCBOECHHUS MPOTPAMMBI TT0 XMMHH OCHOBHOT'O 00IIIET0 00pa30BaHUs Ha YTITYOJICHHOM
YPOBHE.

[IpenMeTHble pe3yibTaThl OCBOCHUS MPOTPAMMBI 10 XHUMHH OCHOBHOTO OOIIEro
o0pa3oBaHMs HA YIIIYOJIGHHOM YPOBHE MMEIOT 00Illee COoAepKaTelbHOE SIPO C MPEeaIMETHBIMU
pe3yabTaTaMu 0a30BOTO YPOBHS, COTJIACOBAHBI MEXIY COOOM, YTO TMO3BOJSET PEaH30BHIBATH
yrayOleHHOe M3y4YeHHe KaKk B paMKax OTAETbHBIX KJIacCOB, TaK M B paMKax pealu3alud
WHIVBUIYAILHBIX  00pa30BaTEeNbHBIX TPACKTOPH, B TOM 4YHCIIE WCIOJB3Ys CETEBOE
B3aMMOJieiicTBHe opranu3anuu. [1o 3aBepiieHnn peanusainny IporpaMMbl yriyOJIeHHOTO YPOBHS
o0yyJaromuecs: CMOTYT JIeTallbHee OCBOUTH MaTEpHal, OBIAJAETh PACIIMPEHHBIM KPYyroM MOHATHI
¥ METOJIOB, pelaTh 3a7aun 0oJiee BHICOKOTO YPOBHS CIOXKHOCTH.

[IpenMeTHBIC pe3yIbTaThl BKIFOYAIOT: OCBOCHHE O0YJaIONIMMICS HAYIHBIX 3HAHUH, yMEHUN
U CIIOCOOOB ACUCTBHIA, crienn(DUIECKUX AJs MPEAMETHON 001acTu «XUMUS»; OCHOBBI HAyYHOTO
MBIIUUICHHS, BUJBI JIEATEIBHOCTH TI0 TIOJYyYSHUIO HOBOTO 3HAHWS, €r0 HHTEPIpPETaInH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX U peajbHBIX >KU3HEHHBIX YCIOBHUSAX;
o0ecreunBaroT BO3MOYKHOCTD YCIIEITHOTO 00Y4YEeHHsI Ha CIIEIyIOIIEM YPOBHE 00pa30BaHMUs.

[IpenMeTHble  pe3ynbTaThl NOPEACTABIEHBI MO TrojaM OO0y4eHHs] U OTpa)aroT
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCA CIEAYIOUINX YMEHHIMA:

7 KUIIACC

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHATHI «aTOM», «MOJIEKYNa», «(XUMUYECKUI
AIIEMEHT», «IIPOCTOE BELIECTBOY, «CII0KHOE BEIIECTBO», «XUMUYECKas popmynay, «XuMUUecKas
peaxkusa», UCIOJb3Ys 3HAKOBYIO CUCTEMY XUMHUU;

Ha3bIBaTh XMMHUYECKUE AJIEMEHThl M 3alHUChIBaTh CHMBOJIBI BaXXHEHIINX XHMHUYECKUX

81


http://226school.ru/
mailto:info.sch226@obr.gov.spb.ru

T'OCYJAPCTBEHHOE BIOJ’KETHOE OBIIIEOBPA3OBATEJIBHOE YUPEXJIEHHUE JIUIENA Ne 226
®PYH3EHCKOI'O PAUOHA CAHKT-IETEPBYPT A

< iy = A AN o g I . A <~

1 momaaxa 192071 Cankrt-IlerepOypr yir. ByxapeE:TCKaﬂ 1.33, xopr. 6, mutep A, ten/dakc 774-53-56
2 momazaka 192241 Caunxkr-IlerepOypr FOxHoe mocce 1.55 kopi. 7, ctpoenue 1;
http://226school.ru;  e-mail: info.sch226@obr.gov.spb.ru

JJIEMEHTOB;

Ha3bIBaTh XUMUYECKHE (OPMYIIbI BELIECTB;

CPaBHHMBATh PAaCIPOCTPAHEHHOCTh BOJOPOJA, TENUs, KACIOPOAA M JIPYTUX 3JIEMEHTOB Ha
rutaneTe 3emis 1 Bo BeeneHHoi;

OIIPEJIETISITh COCTaB BEIIECTB 10 UX (popMmynam;

PacKpBIBATh CMBICIT 3aKOHA COXPAHEHHS MAaCChl BEILIECTB;

JIEMOHCTPUPOBATH IOHUMAHNE TEPMUHA «OMOJIOTHUECKH aKTHBHBIEC BEILIECTBAY;

BBISIBIISITH PA3IHUUS MEXKAY HHIUBUIYaJIbHBIM BEIIECTBOM H CMECHIO;

PACKPBIBATH Pa3JINUUs MEKAY BEIIECTBAMH MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHS;

ONKCBHIBATh CBOWCTBA TBEPABIX, JKUJKUX, Ta3000pa3HBIX BEIIECTB, BBIACHAS HX
CYIECTBEHHBIE ITPU3HAKY;

pa3n4aTh XUMUYECKUe U (PU3NYECKHE SBICHUS;

Ha3bIBaTh NPU3HAKH U YCIOBHUS MPOTEKAHUS XUMUIECKUX PEAKIIHIA;

BBISBJIATH TPH3HAKH, CBUACTEIBCTBYIOIIME O TNPOTEKAHWM XHUMUYECKOW PpEaKIHMu IpH
BBITTOJIHEHNH XHMHUYECKOTO OIBITA;

HI0JIb30BAaThCS JTAOOPATOPHBIM 000PYJOBAaHHEM H MOCY/I0H;

pa3nuyaTth W Ha3bIBaTh XMMUYECKYIO MOCYIY: MPOOMPKH, XUMHUYECKHAE CTAKaHBI, KOJOBI,
BOPOHKHM, WWIMHAPBl, MEH3YpKH, TIIHMIETKH, IINATeIH, JOXKH, CTYIKH C IIeCTHKaMH,
BBINTAPUTEIHHBIC YAIIKH;

pa3nuuaTh M Ha3blBaTh O0OPYIOBAaHUWE JJIsl HarpeBaHHUsS M BHIIAPUBAHMS: T'a30BbIC MEUH,
DIIEKTPUUYECKUE TI€YHM, OJICKTPOIUIMTKH, Ta30Bble€ TOPEIKH, CIHPTOBKH, BBIMAPUTEIBHYIO
dapdopoByto Haliky, BOAIHYIO OaHIO;

M3TOTaBIMBATH QHIBTP U3 PHIBTPOBAIBHON OymMaru;

UCIIONIb30BaTh HA MPAKTHUKE TIPHEMbl MNPUTOTOBICHHS pPacTBOpa, (UIBTPOBAHMUS,
NEepeNMBaHUsl JKUAKOCTH W OTOOpa JKUAKOCTH TPH TOMOIIM CTEKISIHHOM TpyOOuKH,
KPHUCTAJUIN3AIIH;

OIMCHIBATH CTPOEHUE IIJIAMEHU CBEUH;

OIUCBIBATH CTPOEHUE CITUPTOBKHY;

pacrio3HaBaTh OMBITHBIM ITyTEM YTIIEKUCIBIH ras3;

coOuro1aTh MpaBuiia 6€30MacHON paboThl IPU MPOBEICHUH OTIBITOB;

BBIYHUCIISITH OTHOCUTEIFHYIO MOJIEKYJISIPHYIO MacCy BEIIECTB;

BBIYHUCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;

BBIYUCIISITH aTOMHYIO 1 MAaCCOBYIO JIOJIIO DJIEMEHTA 10 XUMUYIECKOH (hopMysie Ha mpumMepe
BO/JIbI;

OTIPENIeNATh YHCIIO TIPOTOHOB, HEUTPOHOB M 3JIEKTPOHOB B KOHKPETHOM aTOME (M30TOIIE);

OTIpeNIeNIATh COCTaB BELIECTB (KaUeCTBEHHBIN M KOJIMYECTBEHHBIN) 10 UX hopMymam;

OTIHCHIBATh XUMUYECKUE PEAKIUH, JIeKAIINE B OCHOBE TTOIYIEHUS CUIIMKATHOTO CTEKJIA;

00BSICHATB MOSIBJICHHUE KUCIIOpOJia B aTMochepe 3emiu;

ONKCBHIBATh COCTaB, CBOKMCTBA, CIIOCOOBI TONYyYEHHS W TPUMEHEHHUS W3YYEeHHBIX
HOJMMEPHBIX MaTepHAaJIOB: MJIACTMACC, BOJIOKOH, 3JIaCTOMEPOB;

OOBSICHATB CBSI3b CTPOCHUS TIOJIMMEPA C €T0 CBOWCTBAMH;

KJIacCu(UIUPOBaTh XUMHUYECKUE 3JIEMEHTHI B KMBBIX OpraHU3Max Ha 3JIEMEHTHI JKU3HH,
MaKpo- ¥ MUKPODJIEMEHTHI,

KJaccu(UIUpPOBaTh BEIIECTBA HA NPOCTbIE U CIOXKHBIE, METalIbl M HEMeTaJUlbl,
HEOPraHNYECKUE U OPTaHUIECKHE;

KJIaccU(UIIUPOBaTh HEOPraHMUECKUE BELIECTBA HA OKCHU/IbI, KUCIOTHI, COJIM, OCHOBAHUS;

KJIacCH(UIIUPOBATh TMOBAPEHHYIO COJNb IO CTENeHH YHCTOTBI M 10  CTENeHH
U3MENbYEHHOCTH;

OTIPENIENIATH MMOHATHUS «PaJMOAKTHBHBIN pactia, «paJnOaKTHBHOCTY, «aTOMHAs DJHEPTHUS»,
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«TeMIeparypa IUIaBICHUSN», «TEMIIEpaTypa KUIIEHUA», «MOH», «KPUCTAILIbD, «KPUCTAIUIMYECKast
peleTKay, «pPEareHTbD», <«IPOAYKTBl  PEAKUHUH», «PACTBOPUTEIBLY,  «PACTBOPUMOCTHY,
«HACBIIIEHHBIN pacTBOp», «QUIBTPOBAHUE», «PHIBTPBI», «HATPEBAHHE», «KaJbI[MHAIIHI,
«BBIIIAPUBAHUEY, «IUCTULLILUSD», «KPUCTAJUIM3ALUD», «IIPECHAs BOJA», «IUCTHIUIMPOBAHHAS
BO/Ia», «MarMaTU4YeCKHe rOpHbIE MOPOJIbD», «OCAAOYHbIE TOPHbIE TOPOABIY, «MeTaMophuIecKue
TOPHBIE TOPOJBI», «IIEPETOHKA», «KPEKHHI», «KOKCOBAHHUEY», «MOHOMEDP», «IIOJIUMEP,
«MaKpOMOJIEKYay;

OIUCBIBATh CTPOCHUE JJIMHHOIO U KOPOTKOro BapuaHToB llepnoguyeckon cucremsl . M.
MeHnpeneena;

MIPUBOJIUTH IPUMEPHI BELWIECTB MOJIEKYJISIPHOTO CTPOEHUS;

MPUBOJIUTH MPUMEPHI KPUCTAJUIMYECKUX U aMOP(HBIX BEILECTB,;

MPUBOJIUTH IPUMEPHI UHANBHUIYAJIbHbBIX BEIIECTB U CMECEU U3 MOBCEAHEBHOM )KU3HH;

NPUBOAUTH TNPUMEPHI BEUIECTB MPOCTBIX M CIOXHBIX, METANIOB U HEMETAJUIOB,
HEOPraHUYECKUX U OPraHUYECKHUX;

MIPUBOJIUTH TPUMEPHI TOKCUYHBIX BELIECTB B BO3/IYXE;

OPUBOIUTH MPHUMEPHl MPAKTHUYECKOTO  HCIIOJIB30BAaHMS NPOAYKTOB  IMEpPepabOTKH
MPUPOJTHOTO Ta3a, He)TU ¥ KAMCHHOTO yIJIS;

pa3nuyaTh CUHTETUYECKUE U IPUPOIHBIE TOTUMEPBHIL;

PacKpBIBaTh POJIb BOJABI B OPraHU3ME YEJIOBEKA, TPOMBIIIIEHHOCTH U CEJIbCKOM XO351CTBE;

pacKpbIBaTh 3HAUEHUE IIFOKO3BI JIs1 )KUBBIX OPTaHU3MOB;

PacKpbIBaTh CMBICI TIOHATHUA «IIPUPOAA», «(DHU3UUECKHE TeJay, <GIBICHUS PHPOJBI,
«ECTECTBO3HAHUEY, «ECTECTBEHHBIE HAYKU», «U30TOIBI», «3JIEMEHTAPHBIE YACTULBI», «IIPOTOHBD,
CHEUTPOHBI», BAJIEKTPOHBDY, «IIPO aTOMa», «MAaCCOBOE YHUCIIO», «aTOMHAas €IMHUILA MacChl»,
«TIOPSIAKOBBIA  HOMEp JJIEMEHTa», <QJIEKTpPOHHas oO0O0O0JIouKa aroMay, «IepPHUOAHYHOCTDHY,
«Ilepuoauyeckas cuCTeMay, «XUMHUECKasi CBS3bY», «KPUCTAJUIMYECKUE BEIECTBA», «aMOp(HbIE
BEIIECTBA», «(PU3WYECKUE CBOICTBAY», «XUMUYECKHE SBICHUN», «(DHU3NYECKUE SBICHUI,
«pAaCTBOPEHUEY, «PACTBOPY;

JIEMOHCTPUPOBATh 3HAHUE MCTOPUM co31aHMUs lleproanueckol CHUCTEMBl XMMHUYECKUX
AJIEMEHTOB;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /. 1. Menneneesa;

ONKUCHIBATH CTPOCHUE MOJIEKYJ IO UX MOJECIISIM;

XapaKkTEPU30BaTh NIPEAMET U3YUCHUS XUMHUH;

XapaKTepU30BaTh OOBEKTHI )KUBOW M HEKUBOW MPUPOIBI U YPOBHHU UX OpTaHU3AIINH;

XapakTepu3oBaTh (OTOCHHTE3 KaK COCTABHYIO YacTh KPYrOBOPOTa YIIepoa;

XapaKTepU30BaTh MPUMEHEHUE HEYCTOMUNBBIX (PaIHOAKTUBHBIX) AaTOMOB;

XapaKkTEPU30BaTh U CPAaBHUBATH U30TOIBI BOAOPOIA U YIIIEPOAa;

XapaKkTepU30BaTh XWMUYECKUM DJIEMEHT Ha OCHOBE HWH(GOpMAIUH, COJEpKallencs B
ITepuoauueckoit cucreme /. 1. Menneneesa;

XapakTepu30BaTh (U3MUECKUE TMPOIECCH: ITUIABJICHHUE, KPUCTAJUIM3AIMIO0, HCIapeHHE,
KOHCHCAIINIO, CyOIMMAIINIO (BO3TOHKY);

XapaKTepU30BaTh 3aBUCUMOCTh (DU3UIECKUX CBOMCTB BEUIECTB OT CTPOCHUS BEIIECTB;

XapaKkTEpPU30BaTh OCHOBHBIE KJIACCHI HEOPraHMYECKUX BELIECTB: OKCHUIIOB, KHUCIOT,
OCHOBaHHH, COJICH;

XapaKTEpPU30BaTh CBOMCTBA METAJJIOB U HEMETAJIOB;

OTHUCBIBAThH CIIOCO0 pa3esieHHs BO3yXa Ha KUCIOPO U a30T;

XapaKTepu30BaTh OCOOCHHOCTH POCTa KPUCTAIIIOB;

XapaKTepU30BaTh COCTAB BO3/yXa IPEBHEU 3eMIIH;

XapaKkTEpPU30BaTh CBOMCTBA BO3AyXa B CPAaBHEHHHM CO CBOMCTBAMHU BXOASALIUMX B HETO
VHIUBUYyAJIbHBIX BEIIECTB;
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XapaKkTepu30BaTh (PU3NUYECKUE CBOWCTBA MPOCTOTO BEIIECTBA — KUCIIOPO/IA;

XapaKTepU30BaTh MPUMEHEHUE KUCIOPOa;

XapaKkTepu30BaTh (PU3NUECKUE CBOWCTBA BOJIBI;

XapaKTepU30BaTh COCTAB M CTPOCHUE MOJICKYJIbI, BKHEUITHE (PU3UIECKIE U XUMUYICCKUE
CBOMCTBA YTJIEKUCIIOTO T'a3a U €ro poJib B IIPUPOJIC;

XapaKTepU30BaTh HAXOXKJCHHUE B MPHUPOJIC, COCTaB, (PU3UUECKHEC CBOMCTBA, IPUMEHCHHUE U
3HAYCHHME ]IS )KMBBIX OPraHU3MOB MOBAapEHHOMN COJIH;

XapaKTepU30BaTh KAYECTBCHHBIH M KOJUYECTBEHHBIM COCTaB MOJIEKYJbI TIIFOKO3BI, €€
buznvecKkue U XuMU4eckrue (ropeHue u OpoKeHHEe) CBOMCTBA, MPUMEHEHHWE U HAXOXKICHUE B
IPHUPOJIE;

XapaKTepU30BaTh XMMHUYECKHH COCTaB, CBOWCTBAa M NPUMEHEHHWE MHUHEPAJIOB: KBapIia,
KaJbI[UTa, MAarHETUTA (MATHUTHOTO JKEJIE3HIKA), POJIOHUTA, CEPHI, 30JI0Ta, MEJIH;

XapaKTepU30BaTh XMMUYECKUH COCTaB, CBOMCTBA W MPUMEHEHHE TOPHBIX MOPOJ: TJIUHBI,
necka, U3BECTHIKA, MpaMopa;

XapaKTepu30BaTh 00pa30BaHUE ¥ 3aJICTaHUE B 36MHON KOPE MPUPOIHOTO ra3a, CIAHIIEBOTO
ra3a, HeQTv, KAMEHHOTO YTIJisl, Topda;

XapaKTepU30BaTh COCTAB MOJICKYJIbI, CBOWCTBA M TIPUMEHEHUE METAHA;

XapaKTepu30BaTh COCTaB, CBOMCTBA U MPUMEHEHUE HEPTH, KAMEHHOTO yIJisi U Top(a;

XapaKTepU30BaTh OCHOBHBIC HAIIPABJIICHUS WCIOJIB30BAHUS M TIEpepabOTKU He(TH,
MPUPOIHOTO ra3a U KAMEHHOTO YTJIs;

XapaKTepU30BaTh HAXOXKJICHUE B IMPUPOJC, MOYUICHHUE, CBOMCTBA M O0JIACTH MPUMEHEHUS
METAJLJIOB;

XapaKTepU30BaTh COCTaB, CBOMCTBA U PUMEHEHHE Han00JIee N3BECTHBIX CIUIABOB;

XapaKTepu30BaTh COCTAB, OJMyYeHUE, CBOMCTBA, MPUMEHEHNE KBAPLIEBOIO M CHIIMKATHOTO
CTEKJIA;

XapaKTEepPU30BaTh COCTaB IIBETHBIX CTEKOJT,

XapaKTepu30BaTh MOJy4YeHHUE, CBOMCTBA, IPUMEHEHHE KepaMuku (dapdopa, dasHca);

OIICHMBATh BIIUSHUE XHUMHUECKOTO 3arpsi3HEHHUS OKpYKAlIIed cpenbl Ha OpraHusM
YeJI0BEKa; TPaMOTHO 00paIaThCs C BEIIECTBAMHU B TTOBCETHEBHOM JKU3HH

8 KJIACC

Ha 6a3oBom ypoBHe :

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSATHI: aToM, MOJEKyla, XUMHUYECKUN
9JIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEMIECTBO, CMECh (OJHOpPOJIHAS W HEOIHOPOJIHAS),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAs U MOJEKYJSIpHas Macca, KOJIUYECTBO BEIIECTBa, MOIIb,
MOJIIpHAsl Macca, MaccoBas JIOJII XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, IIEKTPOOTPUIIATEIILHOCTh, CTENIEHh OKUCIICHUS, XUMUYECKas
peaknus, KiaccH(pUKAIMS peakluid: peakIuH COCIWHCHUS, PEaKIUU pPA3JIOKCHHS, DPEaAKIIHH
3aMeIleHus], PeakIi 00MeHa, K30M IHAOTEPMUYECKUE PEAKIINH; TETUIOBOM dPQEKT peakiuy;
SIPO aToOMa, AJIEKTPOHHBIN CJION aToMma, aTOMHasi OpOUTallb, palnyC aTOMa, XUMHUYECKast CBS3b,
MOJISIpHAasl U HEMOJspHas KOBaJCHTHAas CBs3b, MOHHAS CBSI3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBast JI0JIs BelecTBa (ITPOIeHTHAs KOHIICHTPAIIUs) B paCTBOPE;

WJLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUH (CM. M. 1) U MPUMEHSTH
9TH TIOHSATHUS TIPU OTIMCAHUH BEIIECTB U UX MPEBPANICHUH;

UCIIOJIb30BaTh XUMUYECKYI0O CUMBOJIMKY JJISi COCTaBICHUs (DOPMYIT BEIIECTB U ypaBHEHHIA
XUMUYECKHUX PEAKINN;

OTpeeNATh BaJCHTHOCTh AaTOMOB DJJEMEHTOB B OHHAPHBIX COCAMHEHMSIX; CTETCHb
OKHCJICHHS JICMEHTOB B OMHAPHBIX COCIMHEHUSX; MPUHAIICKHOCTD BEIICCTB K ONMPEACTIEHHOMY
KJIACCy COeAMHEHWH 1o QopMmynaMm; BHJ XUMHUYECKOW CBsI3M (KOBAJIEHTHass W HOHHAs) B
HEOPTaHMYECKUX COCAMHCHUSX;
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packpeiBath cMmblca Ilepumoguueckoro 3akona JI. M. MenneneeBa: JeMOHCTPUpPOBATh
NOHMMAHHE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX IOJIOKEHUS B
[Tepuonuueckoil cucteme; 3aKOHOB COXPAHEHUS MAaCChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YUSHHsI, 3aKOHa ABOTa/IpO; OMHUCHIBATh U XapaKTEPU30BATh TAOIUYHYIO GOpMy
[Tepuonuueckoil cucTeMbl XUMHUECKUX 3JIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas noArpymnna (A-
rpynmna)» u «nobouynas noxarpymmna (b-rpynma)», maneie u OosblIMe NEPUOIBI; COOTHOCHTH
0003HaueHusl, KOTopble uMeroTcs B Tabnuue «llepruoguueckas cucreMa XMMUYECKUX 3JIEMEHTOB
J. . MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUECKUX JIEMEHTOB
(coctaB U 3apsj A1pa, 00I1ee YUCIIO NEKTPOHOB U PACIIPEICIICHUE UX 110 SJIEKTPOHHBIM CIIOSIM);

KJIacCu(UIUPOBaTh XUMHYECKHE 3JEMEHTHI; HEOPTaHWYECKHE BEIIEeCTBA; XMMHUYECKHE
peakuuy (1Mo YUCIly U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, I10 TEIUIOBOMY 3P HEKTY);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XWMHYECKHME CBOMCTBA BEUIECTB Pa3IHMYHBIX
KJIaCCOB, MOATBEP)KJasl ONUCaHUE MPUMEpPaMU MOJIEKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XUMHUYECKHX PeaKluii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX KAy€CTBEHHOI'O COCTAaBa;
BO3MOYKHOCTH MPOTEKaHUsI XUMUYECKHX IPEBPALICHUN B Pa3JIMUHBIX YCIOBHIX;

BBIUHCIISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB; MACCOBYIO JI0JIO
XMMHUYECKOI0 3JIeMeHTa 10 (opMyse COCIUHEHMS; MAcCOBYIO JIOJIO BEIECTBAa B PacTBOPE;
MPOBOJUTH PACUYETHI 110 YPAaBHEHUIO XUMHUECKONW PEAKIINU;

IPUMEHSATh OCHOBHBIE ONEpPAlMM MBICIUTEIILHOW JEATEIbHOCTH - aHalu3 U CUHTE3,
CpaBHEHHE, 0000IIeHHe, CHCTEMAaTH3alHil0, KIACCH(HUKAIWIO, BBISIBICHHUE IMPUYUHHO-
CJICZICTBEHHBIX CBSI3€H - JJI U3YYEHUS] CBOWCTB BELIECTB U XMMMUYECKUX PEAKIIMA; €CTECTBEHHO-
HayyHble€ METOJbl IIO3HAHUS - HaONIOJEHHWE, W3MEPEHUE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN ¥ MBICJICHHBIN ),

CIIeZIOBaTh ~ TPABWJIAM  TOJB30BAaHMUA XHUMHUYECKOH TIOCYJOH W J1abOpaTOpHBIM
000pyI0BaHUEM, a TAKXKe IPaBUIIaM 0OpallleHHs C BELIECTBAMHU B COOTBETCTBUH C HHCTPYKIUAMU
[0 BBIIOJHEHUIO J1a0OpAaTOPHBIX XMMHMUYECKHUX OIBITOB IO TMOJYYEHHIO M COOMpaHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOJAa U KUCIOPOJIa), MPUTOTOBICHUIO PACTBOPOB C OINpeIeIEHHON
MacCcoOBOM JOJEH PpPACTBOPEHHOIO BEIIECTBA; IUIAHWPOBAaTH MW IPOBOJUTH XMMHYECKHE
HKCHEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIENOYEH M KUCIOT C MOMOIIBI0 MHIMKATOPOB
(;makmyc, heHondTanenH, METHIOPAHXK H JIp.).

Ha yriy0senHom ypoBHe:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TIOHSATHHA: aTOM, MOJIEKYJd, XUMHUYECKHI
QJIEMEHT, METaJul, HEMETAIlI, aJUIOTPOIMs, INPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECH
(omHOpOJHAS U HEOJHOPO/AHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs M MOJIEKYJIsipHasi Macca,
KOJINYECTBO BEIECTBA, MOJb, MOJSpHAs Macca, MaccoBas JA0JI XHMHUYECKOTO 3JIEMEHTa B
COEITMHEHUH, MOJIIPHBI 00BbEM, OTHOCUTEIIbHAS MJIOTHOCTH I'a30B, OKCHUJI, KUCJIOTa, OCHOBAaHUE,
CoJb, aM(OTEpHBIH OKCHJ, aM(OTEpHbIH T'MJIPOKCUA, XUMHUYECKas peakius, Kiaccuukanus
peakuuii: peakiuy COeIMHEHUs], peaKlUu pa3sIoKEeHUs, peaklIMy 3aMEelIeHUs], peakui oOMeHa,
9K30- ¥ SHJIOTEPMUYECKHE PEaKLIUH; TEIIOBOM 3((EKT peakiiy; iAPO aTOMa, SIEKTPOHHBIN cIIoH
aToMa, aToMHas opOuTaigb, pajuyC aromMa, XUMHUYECKas CBs3b, MOJSpPHAs W HENOJsIpHas
KOBQJICHTHAsA CBS3b, MOHHAS CBSA3b, MOH, KATHOH, aHUOH, PAaCTBOP, MAaccoBas IO BEIIEeCTBa
(mpolleHTHAasT KOHLEHTpalus) B pacTBOpE, MOJIIpHAs KOHIIEHTpAlUsl BEIIeCTBA B PacTBOPE;
AIIEKTPOOTPHULIATEILHOCT, CTENIEHb OKHCICHMS, OKUCIUTENIN M BOCCTAHOBMUTENH, OKUCICHUE U
BOCCTAHOBJICHHE, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINU, METOJ] JIEKTPOHHOTO OajaHca;

WITIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHX IMOHATUHN U IPUMEHSATH 3TU MOHIATUS
NIPY OTIMCAaHWH BEIIECTB M UX MPEBPAIICHU;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIS COCTaBJIeHHs (DOPMYJI BELIECTB M YpaBHEHUH
XUMUYECKHUX PEaKINN;
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ONpeeNATh BaJCHTHOCTh AaTOMOB DJJEMEHTOB B OHHApHBIX COEIUHEHHSX, CTEIEHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEINHEHUSX, IPUHA/IIICKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIacCy COEAMHEHHH Mo QopmysiaaMm, BUIbl XUMHUYECKOW CBSI3U (KOBAJECHTHOW M HOHHOM) B
HEOPraHUYECKUX COEANHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
[Tepuonnueckoro 3akona /[.1. MenzeneeBa, aToMHO-MOJIEKYISIPHONU TEOPUHU, 3aKOHA ABOTaApO U
€ro CJIEJCTBUMN, IPEICTABICHUIN O HAYYHBIX METO/1aX MO3HAHMS, B TOM YUCIIE SKCIIEPUMEHTATbHBIX
U TEOPETUUYECKUX METOAAX MCCIICOBAHUS BELLIECTB U U3YyUEHUS] XUMUYECKUX PEaKIUil;

JEMOHCTPUPOBATh IMOHUMAHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHUX
AJIEMEHTOB OT UX MOJ0XeHUs B [lepuoanueckoi cucreme:

OIKCHIBATh M XapaKTepu3oBaTh Tabauunyto popmy [leprnoauueckoit CUCTEMBI XMMUYECKUX
AJIEMEHTOB: PA3IM4aTh MOHATHS «TJIaBHAs moArpynna (A-rpymnmna)» u «modounas noarpynmna (b-
rpynmna)y», «Majble Iepuobl» U «OOJbIINE EPHOIBIY;

COOTHOCUTh O0O3HAueHHUs, KOTOpble uMeloTcs B Tabnuue «llepuogmueckas cuctema
xumuueckux 3nemeHToB .M. MenneneeBay, ¢ YMCI0BBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XUMHYECKHX 2JIEMEHTOB (COCTaB U 3apsi Aapa, 0011ee YUCIIO FIEKTPOHOB U paclpeiesieHIe uX 1o
AIIEKTPOHHBIM CJIOSIM);

OOBSCHATH CBsI3b MOJOXKEHHs dyeMeHTa B Ilepuoaunueckoil cucreme c pacmnpeneieHueM
AJIEKTPOHOB IO 3HEPT€TUYECKUM YPOBHSM, [TOJYPOBHSAM M OpOUTANISIM aTOMOB IEPBBIX YETHIPEX
MEPHOJIOB;

KJIacCU(UIUPOBATh XUMHUYECKUE ODJIEMEHTBHI, HEOPraHWYECKHE BEUIECTBA, XHUMHYECKHE
peakiuu (1o YUCIy U COCTaBY YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, M0 TEILIOBOMY 3P DEKTY);

XapaKTepu30BaTh (ONMUCHIBATH) (PU3NUECKHE U XUMUYECKHE CBOMCTBA IIPOCTHIX U CIOKHBIX
BEIIECTB: KHUCIOPOAA, BOAOPOJA, BOABI, OOINHE XMMHYECKHE CBOMCTBA OKCHIOB, KHUCIOT,
OCHOBAaHUM M COJieH, TEHETHYECKYI CBSI3b MEXJIy HUMH, MOATBEPXKAas IpUMEpaMu
MOJIEKYJIIPHBIX YPABHEHUW COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIU;

OMMCHIBATh POJIb KHUCIOPOJA, BOJOPOJAa U BOJBI B TNPUPOIHBIX IPOLECCAX, B KUBBIX
OpraHu3max, HMX TMPUMEHEHHE B Ppa3JIMYHBIX OTPACISAX MPOMBIIUIEHHOCTH, BO3MOXHOE
HCIOJIb30BaHNE B COBPEMEHHBIX TEXHOJIOTHSAX;

OOBSICHATB U TPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHMUS,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPALLICHUH B Pa3IMUHbIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEHIECTB, MOJISIPHYIO
Maccy CMECH, MOJIbBHYIO JIOJII0 XMMHUYECKOIO 3JEMEHTa B COEAUHEHHH, MAacCOBYIO JIOJIIO
XMMHUYECKOI0 3JIeMEHTa 1o (opMylie coelMHEHHs, HAXOIUTh MPOCTEHIIYI0 (JOPMYIy BellecTBa
[0 MacCOBBIM WJIM MOJBHBIM JOJSM 3JEMEHTOB, MAacCOBYIO JOJIO0 BELIECTBAa B pacTBOpE,
MOJIIPHYIO KOHIICHTPALMIO0 BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPAaBHEHUSIM
XUMUYECKON PEAKIINU;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON AEATEIbHOCTH — AHAJIW3 U CHUHTES,
cpaBHEHHE, O0000IIeHHe, CHUCTEMATU3aIMI0, KIACCU(UKAIMIO, BBIIBIEHWE IPUYUHHO-
CJIEICTBEHHBIX CBA3EH — JUIsl U3yYEHUsI CBOMCTB BELIECTB U XMMHUYECKHUX PEAKIIMM, €CTECTBEHHO-
HayyHble METOJbl IO3HAHMUS — HaAONIOJIEHUEe, W3MEpPEHHE, MOJEIUPOBAHHE, SKCIEPHUMEHT
(peanbHBIN M MBICTICHHBIH) — 111 OCBOCHUS y4eOHOTO COJIepyKaHMS;

pacKpbIBaTh CYHUIHOCTh MPOIECCOB OKUCIEHUS U BOCCTAHOBJIEHHUS, COCTaBISATh ypaBHEHUS
MPOCTBIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUI (METOJOM AJIEKTPOHHOTO OajaHca);

YCTaHABIMBATh CBSI3U MEXAY pealbHO HAOMI0JAaeMbIMU XUMUYECKUMH SIBICHUSMH U
npoleccaMy, MPOUCXOMSIIMMHE B Makpo- U MHUKPOMHpE, OOBACHATh MPUUYMHBI MHOTO00pasus
BEIIECTB, COOTHOCUTh XUMUUECKHE 3HAHUSI CO 3HAHUSMU IPYTUX YUeOHBIX MPEIMETOB;

co0uro1aTh paBuiia 6e30nacHoi paboThl B 1a00paTOPUH IPU UCHOIB30BAaHUN XUMHUYECKON
nocyabl U o0OpylOBaHUS, a TaKXKe IMpaBuia OOpalleHHs] C BEleCTBAMU B COOTBETCTBUHU C
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MHCTPYKIMSMH BBITIOIHEHHS Ja0OPAaTOPHBIX OIBITOB U MPAKTHYECKUX PadOT IO MOJYYECHUIO U
coOupaHMIo Ta3000pa3HBIX BEHIECTB (BOJAOpOJAa M KUCIOPOJa), MPHUTOTOBICHUIO PAcTBOPOB C
OIIpeJIeTICHHON MacCOBOI1 J10JIeH paCTBOPEHHOTO BEIIECTBA, PEIICHHUIO SKCIIEPUMEHTAIBHBIX 33/1a4
10 TeMe «OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCAUHCHUIN;

JIEMOHCTPUPOBATH BJIaJCHUE OCHOBAMH XMMHYECKOH TPaMOTHOCTH, BKIIOYAIOIIEH yMEHHS
0e30macHOro OOpallleHHs: C BEIECTBAMH, WCIIOJIb3YEeMbIMH B TIOBCCIHEBHOM JKH3HH, a TaKKE
3HAHME MPABUJI ITOBEJICHUS B LENAX COEPEKEHUS 3I0POBbSI H OKPYKAIOLIEH CPEIIbI.

9 KUIACC

Ha 6a30Bom ypoBHe:

pPacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHX MOHSITHHA: XUMHYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, HMOH, KAaTHOH, AaHWOH, IIPOCTOE BEUIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTD,
ANEKTPOOTPUIIATENILHOCTh, CTENEHb OKUCICHMS, XHUMHUYECKas peakiusi, XUMUYecKas CBS3b,
TEII0BOM 3P PEKT peakiuu, MOJb, MOJISIPHBIA 00BEM, PACTBOP; AJIEKTPOIUTHI, HEAIEKTPOIUTHI,
DIIEKTPOJIUTUYECKAsT JMCCOIMAIMS, PEaKIUd HOHHOTO OOMEHa, KaTajiu3aTrop, XHMHUYECKOe
paBHOBecHe, 00paTUMbIEe U HEOOpAaTUMBIE PEaKILIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIUH,
OKHUCJIUTEIb, BOCCTAHOBHUTEb, OKHMCIECHHUE M BOCCTAaHOBJIEHHUE, aJUIOTPONUS, aM(pOTEpPHOCTH,
XUMHUYECKast CBs3b (KOBaJCHTHAs, HWOHHAs, METaJUIM4YecKas), KpHUCTaJUIMYecKas peméTka,
KOppO3Usi METAJIJIOB, CIUIABbl; CKOPOCTb XHWMHUYECKOW pEaKUuH, IPEAEIbHO JOIyCTHUMast
koHnentpanus (IT1K) BemecTna;

WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMUMHUYECKUX MOHATUN (CM. M. 1) U IPUMEHATH
9TH MOHATHUS TPU OMKMCAHUU BEIIECTB U UX MPEBPAILCHUI;

UCTIOJIF30BaTh XUMHYECKYIO CHMBOJIMKY JUIS COCTaBJICHHs (DOPMYJI BEUIECTB M YpaBHEHUI
XUMHUYECKHUX PEaKIIHii;

OIpEAEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS XUMHYECKHX 3JIEMEHTOB B COCJAMHEHUAX
Pa3IMYHOTO COCTaBa; MPHUHAJICKHOCTh BEIIECTB K OMPENCTIEHHOMY KJIAcCy COEIUWHEHUU IO
dbopMynaM; BUJ XUMUYECKOH CBSA3M (KOBaJIEHTHAs, MOHHASI, METAJUIMUECKasl) B HEOPTaHUYECKUX
COEJMHEHUSX; 3aps] MOHA 10 XUMHYECKOM (Qopmyre; xapakTep cpelbl B BOAHBIX pacTBOpax
HEOPraHMYECKUX COEAMHEHUMN, TUIl KPUCTAINTINYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMblicha [lepuonudeckoro 3akona JI. 1. MenzaeneeBa u 1eMOHCTPUPOBATh €TI0
NOHMMAaHHE: ONMCHIBATh M XapaKTepu3oBaTh TaOnuuHyio (opmy Ilepuoguueckoil cuctemsl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymma)» U «oOoyHast
noarpynna (b-rpymnmna)», Mansle W OoJbLIME MEPUOJbI; COOTHOCUTH O0O3HAYEHHS, KOTOPHIE
UMEIOTCS B TMEPHOAMYECKON TaONUIe, C YHUCIOBBIMH XapaKTEepUCTHKAMU CTPOEHHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB U 3apA]l s/ipa, 00IIee YUCII0 3JIEKTPOHOB U paclipe/ieIeHHe UX 10
AJIEKTPOHHBIM CJI05IM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JEMEHTOB U
UX COEJAMHEHUH B Mpejenax MajblX NEPUOJOB U IJIABHBIX MOATPYII C Y4ETOM CTPOEHHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHUE 3JIEMEHTbI; HEOPraHMYECKHUE BEIECTBA; XUMHYECKHE
peakuuu (1Mo YKCIy M COCTaBy y4acTBYIOIIMX B PEAaKLUU BEILIECTB, IO TEIUIOBOMY 3 (eKTy, 1Mo
M3MEHEHUIO CTENEHEeH OKHCICHHSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CrIeNU(PHUECKUe XUMUUYECKHE CBOMCTBA MPOCTHIX
U CIIO’KHBIX BEIIECTB, OATBEPKIasi ONMCaHUe TPUMEPaMU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUHN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKINII;

COCTABJISITh YPAaBHEHUS AJIEKTPOJUTUYECKON IUCCOLMALMU KHCIIOT, IIEJIOYed M COJIeH;
NOJHBIE M COKpalIEHHbIE YpaBHEHHs peakluil HMOHHOrO OOMEHa; ypaBHEHMs peakIHid,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHWE T'€HETHMUECKON CBA3M MEXIY BEUIECTBAMHM Pa3INYHBIX
KJIACCOB;

pacKpbIiBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKLUUNA IOCPEACTBOM
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COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTUM OT HX CTPOEHHS; BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAILEHUH B Pa3IMYHbIX YCIOBUSAX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO Macchl BELIECTB; MACCOBYIO
JIOJIF0 XMMHYECKOT'0 3JIeMeHTa 110 (GopMylie COETUHEHUS; MAaCCOBYIO JOJIO BELIECTBA B PACTBOPE;
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU pEaKlvH;

cleoBaTh  IPaBWJaM  [OJIb30BAHMUS ~ XMMHUYECKOW TMOCynoil U 1a0opaTOpHBIM
000pyI0BaHUEM, a TAKXKE MPaBUIIaM O0OpaIEHHs C BEIIECTBAMHU B COOTBETCTBUH C HHCTPYKIIUAMU
[0 BBIMOJHEHUIO Ja0OpaTOPHBIX XMMHYECKHUX OIBITOB [0 TMOJIYYCHHI0 H COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAKa M YTIEKUCIIOTO ra3a);

MPOBOAMUTH PEAKLMHU, MOJTBEPXKIAIOLINE KAaYECTBEHHBIH COCTAB pPA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM IIYTEM XJIOPUIOPOMHUI-, HOAMI-, KapOoHaT-, Qocdar-, cunmkar-,
cynbdar-, TUAPOKCUI-UOHBI, KATHOHBI aMMOHMSI M HMOHBI H3YYEHHBIX  METaJlIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

IPUMEHSATh OCHOBHBIE OIEPALIMU MBICIUTEIBbHON JAEATEIbHOCTH - aHalu3 U CHUHTES,
CcpaBHEeHHE, 00001IeHNe, CUCTEeMAaTU3alluI0, BBISABICHUE MPUUMHHO-CIIEJACTBEHHBIX CBS3ed - s
U3YYEHHUs CBOMCTB BEIIECTB U XMMHUECKUX PEAKIIM; €CTECTBEHHO-HAy4YHbIE METO/bl IO3HAHMUS -
HaOII0/IeHUE, U3MEPEHUE, MOJCIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).

Ha yriy0senHom ypoBHe:

pPacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX MOHITHHA: XUMHYECKHH SJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, 3JIEKTPOOTPULATEIbHOCTb, CTEIIEHb OKUCIIEHUS, XUMHUYECKAs
peaxiusi, TeroBor A GeKT peakiuu, MoJb, MOJISIPHBIA 00BEM, pacTBOP;

AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, SJIEKTPOJIUTHUYECKAs AMCCOLMALMS, PEaKUUd HOHHOTO
oOMeHa, THIPOIU3 COJieid, oOpaTUMble U HEOOpaTUMBbIE PpEAKIHUHU, OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU, OKHCIUTENIb, BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAaHOBIICHUE,
ANEKTPONN3, aIOTponus, aM(OTepHOCTb, XHMHUYECKas CBs3b (KOBaJCHTHAs, WOHHAf,
MeTaJIJIMYecKasi), MEXMOJEKYJIsIpHble B3aUMOIEHCTBUS (BOJOpOJIHAs CBA3b, CUibl Ban-nep-
Baanbca), KOMIUIEKCHBIE COEIMHEHHSI, KPUCTAJUINYECKUE peleTKH (MPUMHUTUBHAS KyOudeckas,
00BEMHO-1IIEHTPUPOBaHHAs KyOWuecKasi, rpaHelEeHTpUpOBaHHas KyOMueckas, rekcaroHajibHas
IUIOTHOYNIAKOBaHHAas1), KOPPO3HsI METAIJIOB, CIUIABbI, CKOPOCTh XUMHYECKOM peakiiu, KaTauius,
XUMHUYECKOE pAaBHOBECHUE, FIIEMEHTHI XUMUYECKON TEPMOIMHAMUKH KaK OJTHOM U3 TEOPETUUECKUX
ocHoB xumnuy; [1JIK;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX TTOHATUN U IPUMEHSATH 3TH NOHSTUS
IIPY ONIMCAHWMH BELIECTB U UX MPEBPAILECHUN;

MCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY /ISl COCTaBJI€HUs (POPMYJI BEIIECTB U YPABHEHUM
XUMUYECKUX PEaKIUi;

OTIpEENATh BAJIECHTHOCTh U CTENEHb OKHCIEHUS XUMHUYECKHUX AJIEMEHTOB B COEIMHEHUSX
pa3IMYHOTO COCTaBa, NMPUHAJIEKHOCTh BEUIECTB K OINPEAEICHHOMY KJAacCy COECOUHEHHH IO
dbopmynaMm, BHABI  XUMHUYECKOW  CBSI3M  (KOBAJEHTHOM, WOHHOW,  METAJTMYECKOM)
B HEOPraHMYECKUX COEAMHEHMSX, 3apsj] MOHA M0 XMMHUYECKOH (opmyre, xapakTep cpelbl B
BOJIHBIX PacTBOpax HEOPraHMYECKUX COCAMHEHUMN, TUIT KPUCTAITTNYECKON PEIETKH KOHKPETHOTO
BELIECTBA,

packpsiBaTh cMmbica [lepuoandeckoro 3akoHa .M. MenneneeBa U J€eMOHCTPUPOBATH €TI0
[IOHMMAaHUE:!

OIMCHIBATh M XapaKTepu3oBaTh TabanuHyto popmy [leproaudeckoil CUCTEMbI XMMUYECKUX
AIIEMEHTOB: pa3NuyaTh MOHATHS «A-Tpymma» U «b-rpynmay, «Manbie TepHOIb» U «Ooblne
NEPUOIBIY;

OOBSICHATH CBSA3b NOJIOXKEHHUs 3JeMeHTa B [lepuoanyeckoil cucteme c pacrpeesieHueM
AIIEKTPOHOB IO HEPTeTUYECKUM YPOBHSM, [TOJYPOBHSAM M OpOUTANISIM aTOMOB IEPBBIX YETHIPEX
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HIEpUO/JIOB;

BBIJICJIATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHMU CBOMCTB DJIEMEHTOB M MX COCIMHEHUN
(KMCIIOTHO-OCHOBHBIX Y OKHCIIUTEIIbHO-BOCCTAHOBUTEJIBHBIX CBOMCTB OKCHJIOB U TUAPOKCHJIOB) B
npezenax MaJibIX IEPHUOJI0B U IIIABHBIX HOATPYII C YYETOM CTPOSHHS UX aTOMOB;

PAacCKpBIBaTh CMBICJI TEOPHM 3JIEKTPOJMTUYECKOM auccouuanuu, 3akoHa ['ecca u ero
CJICZICTBUH, 3aKOHA JICHCTBYIOIIMX Macc, 3aKOHOMEPHOCTEH M3MEHEHHUsI CKOPOCTH XUMHUYECKOU
pEaKlMK, HAIpaBICHUS CMEIIEHUS XMMHMYECKOIO PaBHOBECHS B 3aBUCHUMOCTU OT Pa3IMYHbIX
(baxTopoB;

KJaccu(uUUpoBaTh XUMHUYECKUE 3JIEMEHTBbl, HEOPraHWYECKHE BELIECTBA, XMUMHUYECKHE
peakuuu (1o YKCIy M COCTaBy y4YacTBYIOIIMX B PEAKIMH BEILECTB, MO TeryioBoMy 3¢ddekry, mo
arperaTHOMy COCTOSIHUIO pEareHTOB, 110 H3MEHEHMIO CTENeHEH OKHUCICHHsS XMMHUYECKHX
AJIEMEHTOB, 110 00PATUMOCTH, MO YYACTUIO KaTaIu3aTopa);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEILIECTB Pa3INYHbIX KJIaCCOB
HEOPraHMYeCKUX COEIMHEHMH, MOATBEp)KJas 3TO ONUCAaHUE IPUMEPAMU MOJEKYJISPHBIX U
MOHHBIX YPaBHEHHI COOTBETCTBYIOIINX XHMUYECKHX PEaKIIHii;

COCTABJIATh YPAaBHEHUS: JIEKTPOJIMTUYECKON IUCCOLMALMU KHUCJIOT, IIEN04Yed M COJei;
NIOJIHBIE M COKpAIEHHBIE YpaBHEHUS pPEakIMii HOHHOTO OOMEHA; PEaKIHMid, MOATBEPKIAFOIINX
CYIIECTBOBaHHME T'€HETHUECKON CBA3U MEX/Y BEIECTBAMU PA3JIMYHBIX KIIACCOB;

PacKpbIBaTh CYITHOCTH MPOILECCOB THAPOJIM3a COJICH MOCPEICTBOM COCTABIICHUS KPATKUX
MOHHBIX U MOJICKYJISIPHBIX YpaBHEHUH peakUui, CyLITHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKIHii MOCPEICTBOM COCTABIICHUS SJICKTPOHHOTO OallaHCa ATHX PeaKIluii;

IpeJCKa3bIBaTh XapaKTep Cpejibl B BOJHBIX pACTBOPAX COJIEH;

XapakTepu3oBaTh (ONMUCHIBAaTh) (PU3MUECKUE W XMMHUYECKHE CBOWCTBA NMPOCTHIX BEIIECTB
(kuciaopon, 030H, rpaduT, amMas, KpeMHUH, O0p, a30T, ¢ocdop, cepa, XJIOp, HATPUH, KAIIWH,
MarHui, KaJbI[UH, aTFOMUHAN, KeJle30, MeJllb, IIMHK, cepeOpo) M 0OPa30BAHHBIX UMH CIOXKHBIX
BEIIIECTB, B TOM YMCJIE€ X BOJHBIX PaCTBOPOB (aMMHAaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHIbI
yraepoaa (II, IV), kpemuus (1V), azora (I, Il, 111, IV, V) u docdopa (III, V), cepst (IV, VI),
CepHHUCTasA, cepHas, a30THasg, ¢ocdopHasi, yronpHas, KpeMHHUEBass KHCIOTBI, OKCHIbl U
ruapokcuabl MetaiioB [A—IIA-rpynn, amomunusd, meau (1), nunka, xxenesa (II u I11));

HOSCHATh COCTaB, OT/AEIbHbIE CHOCOOBI MOJMYYEHHS M CBOMCTBAa CIIOKHBIX BEIECTB
(KECTOpoCcCOoAepIKaIe KUCIOTHI XJIopa, a30TUCTas, OOpHas, YKCyCHasi KHCIOTHI M WX COJIH,
ranoreaubl kpemuust (1V) u ¢pocdopa (III u V), okenn u rugpokeun xpoma (I11), nepmanranar
KaJIvs;

OIUCBIBATh POJIb BAKHEHUIIMX M3Yy4aeMbIX BEIIECTB B MPUPOAHBIX Mpolieccax, BIUSIHUE Ha
KUBBIE OpPTaHW3MBI, TIPUMEHEHHE B PA3JIMYHBIX OTPACISAX SKOHOMHUKH, HCIOJIB30BAHUE IS
CO3JIaHUS COBPEMEHHBIX MaTEPHAJIOB U TEXHOJIOTHIA;

NPOBOJUTH PEAKIUH, IOATBEPKAAIONINE KAUYEeCTBEHHBI COCTaB pa3IMYHBIX BEIIECTB,
pacrio3HaBaTh OIBITHBIM ITYTEM COZAEPKAIIMecs B BOAHBIX pacTBOPAaX MOHBIL: XJIOPUA-, OPOMHI-,
Hou-, cynbdat-, pocdar-, kapOoHaT-, CUITUKAT-, CYyIbGUT-, CyIbGUI-, HUITPAT- U HUTPUT-UOHBI,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MAarHUs, KaJIbLUs, ATFOMUHUS, Kene3a (2+) u xkenesza (3+),
Menu (2+), IMHKa;

OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BAXKHEHUIINX M3Y4aeMbIX BEIIECTB B 3aBUCHMOCTHU
OT MX COCTaBa M CTPOCHHUS, TPUMEHEHHE BEIIECTB B 3aBHCUMOCTH OT MX CBOMCTB, BO3MOKHOCTh
NPOTEKaHU XUMHUYECKUX IPEBPAIICHUH B Pa3IMYHBIX YCIOBHSIX Ha OCHOBE PACCMOTPEHHBIX
AJIEMEHTOB XUMUYECKOH KMHETUKU ¥ TEPMOINHAMUKH;

BBIYHUCIISITH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJTIO
XUMHYECKOTO dJIeMEeHTa TO0 (opMyse COCITMHEHHs, MAcCOBYIO JOJIO BEIIECTBAa B pacTBOpE,
MOJIBHYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJIIPHYIO KOHIIEHTPAIIMIO BEIECTBA B
pacTBope, HaXOIUTh IMPOCTEHUIIYI0 (HOpMYTy BemIecTBa IO MACCOBBIM HWJIM MOJIGHBIM JOJISIM
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3JIEMEHTOB, MPOBOJMUTH PACUETHl MO YPABHEHUSM XMMHYECKUX PEAKLMA C YY4ETOM HEIOCTaTKa
OJTHOTO U3 PEareHTOB, MPAKTUYECKOT0 BBIX0/1a MPOAYKTa, 3HAUYCHHS TeIUIOBOTO 3 ekra peakuu,
ONpPENENATh COCTaB CMECEH;

co0uro1aTh MpaBuiIa 6e30nacHoi paboThl B 1a00paTOPHH IPU UCIOIB30BAHUN XUMHUYECKON
nocyabl U o0OpylOBaHUS, a TaKXkKe IMpaBuia OOpalleHHs] C BEIIeCTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMH BBIITOJHEHHS JJAOOPAaTOPHBIX ONBITOB U MPAKTHUYECKUX PabOT IO MOIYYEHUIO U
coOMpaHHMIO Ta3000pa3HbIX BENIECTB (aMMHaka MW VYIVIEKUCIOrO ra3a) M PEUICHHUIO
HKCIEPUMEHTAIBHBIX 3a7[a4 10 TeMaM Kypca, PEACTABIATh PE3yIbTaThl SKCIEPUMEHTa B (hopMme
BBIBOJIOB, JI0KA3aTEIbCTB, IPa(UKOB, TAOJIUIL U BBIABIATH SMIUPUUYECKUE 3aKOHOMEPHOCTH;

IPUMEHATh OCHOBHBIE OIEpallMd MBICIUTEIBHON JEATENIbHOCTH (aHAIU3 M CHUHTES,
CpaBHEHHE, 000O0IIeHHEe, CHCTEeMATHU3allhI0, BBISIBJICHHE MPUUMHHO-CIEACTBEHHBIX CBS3€H) Mpu
M3Y4YEHUHU CBOWCTB BEILIECTB U XUMUYECKUX PEAKIIUM, BIIAJIETh €CTECTBEHHO-HAYYHBIMU METOIaMU
no3HaHus (HaOoieHre, U3MEpEeHre, MOJICIUPOBAHKE, SKCIIEPUMEHT (PEabHbIM U MBICJICHHBIN);

NPUMEHSTh TMpaBuia 0e30MacHOro oOpalleHHs C BEIIeCTBAMHU, HCIOJIb3YEMBIMU B
MIOBCE/IHEBHOM JKU3HU, IMpaBWJIa TOBEJIEHUS B LENSIX COEpeKeHUs 370pPOBbs U OKpYXKarouleu
OPUPOJHON cpeabl, MOHUMAaTh Bped (OMACHOCTb) BO3JCHCTBUS Ha JKHBBIE OPTraHU3MBI
OIpE/IENIEHHBIX BEIECTB, MOSICHATh HAa IPUMEpaxX CIocOObl YMEHbBIIEHUS U NPEAOTBPAILEHUS UX
BPEIHOTO BO3ACHCTBUSI, 3HAUCHHUE KUPOB, OCIIKOB, YIJIEBOJOB [IJIsl OpPraHu3Ma 4el0BEKa;

UCTIOJIB30BaTh TOYYEHHBIE MPeICTaBIeHIs 0 chepax mpodecCHOHANBHON NesITeIbHOCTH,
CBS3aHHBIX C HAYKOM M COBPEMEHHBIMU TEXHOJOTHSMH, KaK OCHOBY IS MPO(ECCHOHATbHON
OpPHUEHTAIUH U JJISi OCO3HAHHOTO BEIOOpA XUMHUH KaK NMPO(UIBHOTO MpeaIMeTa MPH MPOAOIDKECHUN
o0OydeHHus Ha YPOBHE CpeiHero o01iero oopa3oBaHus;

y4acCTBOBaTh BO BHEYPOUYHOW MPOEKTHO-UCCIIEIOBATENBCKON AEATEIbHOCTH XUMHUYECKON 1
XUMHUKO-9KOJIOTHYECKONH  HAIMpaBJIICHHOCTH, TMPUOOPECTH  OMBIT  MPOBENCHUS  Y4eOHBIX
UCCJIEJIOBAaHUM B YCIIOBHUSIX 0Opa30BaTENIbHBIX OpPraHM3alMil, a TakKe OpraHu3aluil (LEHTPOB)
JOTIOTHUTEIILHOTO 00pa30BaHus IeTeH.

IIpoBepsiemble TPeOGOBaHMS K pe3yIbTATaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOMI

B ¢denepanbHbIX W pEerHOHANbHBIX MPOLEAYpax OIEHKM KadecTBa O0pa3oBaHMSA
UCIIONIB3YETCSl  TMepeyeHb (KOAM(PHUKATOP) paclpeleIeHHBIX IO KJaccaM IPOBEPSIEMBIX
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
o011ero o0pa3oBaHUs U JIEMEHTOB COECPIKAHUS 110 XUMUHU.

Kon IIpoBepsiemblie nNpeaMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM
npoBep NPOrpaMMbl OCHOBHOI0 0011ero 00pa3oBaHus
f1IeMOro
1 [To Teme: «IlepBOHaYaIbHBIE XUMHYECKUE TTOHSATHUSD)
1.1 PacKpbhIBaTh CMBICII OCHOBHBIX XHUMHUYECKMX TOHSATHH: aTOM, MOJEKYJa, XUMHUYECKUU

DIIEMEHT, NIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECh (OAHOPOJHAS U HEOAHOPOIHAs),
BaJICHTHOCTh, OTHOCHUTEIIbHASI aTOMHAS M1 MOJICKYJISIpHAsI Macca, KOJIMYECTBO BEIIEeCTBa, MOJIb,
MOJIIpHAsl Macca, MaccoBasi I0JIsl XMMUYECKOTO 2JIEMEHTA B COSIMHEHUU, MOJISIPHBIN 00BEM,
XUMHUYECKad pPCaKlus, KJ'IaCCI/I(bI/IKaHI/ISI peaKHHﬁI p€akiunuu COCIAUWHCHHA, PpPCaKIun
pa3IoXKEHUs], peakIMK 3aMEeIeHUs, peaKIui OOMEHa, 9K30- U SHIAOTEPMHUECKHUE PEaKIUH,
TeT10BOM A (PEeKT peakimu, pacTBOP, MACCOBAs JIOJIsI BEMIECTBA (MPOIIEHTHAS KOHIICHTPAIIHS )

B pacTBOpe
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1.2 HUIIIFOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U IIPHUMEHATH 3THU IIOHATUSA

IIPpH ONIMCAaHKWHU BCIICCTB U X H‘peBpaH_IeHI/Iﬁ

1.3 MCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JJIsI COCTaBJICHHUS (OPMYJ BEIISCTB U YPABHCHHIA
XUMHYECKUX PEaKIui

1.4 PacCKpbIBaTh CMBICT 3aKOHOB COXpPAHEHHUS MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHsI, 3aKOHa ABOTaJIpo

15 OTPEAEIISATh BAJICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCIMHEHHSIX

1.6 KJIaCCU(PUIIUPOBATh XMMHYECKUE PEaKIUK (110 YMCIY U COCTaBY YYACTBYIOUIUX B PEAKIIMH
BEIIIECTB, 110 TEIUIOBOMY 3 dekTy)

1.7 BBIYMCIIATH OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB

1.8 BBIYHCIISITH MACCOBYIO JIOJTI0 XUMUYECKOTO 3JIEMEHTA M0 POpMYJIe COSANHECHHUS,

1.9 BBHIYHMCIISITH MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE

1.10 [PUMEHITh €CTECTBEHHO-HAyYHbIE METOAbI TO3HAHMS - HaAONMIOJIEHUE, H3MEpPEHUE,
MOJICIMPOBAHKE, YIKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN )

2 [To Teme: «BaxkHeilue npeacTaBUTEIM HEOPTaHUUECKUX BEIIECTBY

2.1 PACKpBIBATh CMBICI OCHOBHBIX XUMHUUYECKHUX MTOHSATUN: OKCU/I, KUCIIOTAa, OCHOBAHUE, COJIb

2.2 . o
OTIpeAeIAThH MPUHA/IJICKHOCTD BEIIECTB K ONpeAeNIEHHOMY KIIacCy COeIMHEHUH 1Mo hopMynam

2.3 Ki1accu(UIIMPOBATh HEOPTAaHMYECKUE BEIIECTBA

2.4 XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHbIX KJIACCOB,
[MOATBEPKJasi ONHCAHME NPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHHMI COOTBETCTBYIOIIMX
XAMHYECKUX PEAKIUN

2.5 [MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH TTPOTEKAHUS XUMHUYECKUX MPEBPALEHUN B PA3IUYHBIX YCIOBUAX

2.6 CJIeI0BATh MPaBUIIaM TOJIb30BAHUS XUMUUECKOU MOCYI0M U JIA0OPATOPHBIM 000PYIOBAHUEM,
a TalkKe MpaBWwiaM OOpallleHHs C BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHSMH IO
BBITIOJIHCHUIO JTAOOPATOPHBIX XMMHYECKHUX OIBITOB IO TIOJYYEHHI0O W COOMpPAHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJa U KHUCJIOPOJA), MPUTOTOBICHHIO PACTBOPOB C
ONpeAeIEHHON MacCOBOM JOJIed PacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U MPOBOAUTH
XUMUYECKHUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOUYEH U KUCIIOT € MOMOIIbIO
MHMKATOPOB (JaKMyc, (eHo(pTanent, METUIOPAHXK U IPYTHe)

2.7 [MPOBOJIUTH PACUYETHI [0 YPABHEHUIO XMMUYECKON peakuu

3 [To Teme: «llepuoanueckuii 3axkoH u [lepuonnueckas cucrema XuMuueckux 3yeMeHToB /1. 1.
MenpeneeBa. CTpoeHre aTOMOB. XHUMHYECKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIE
peaKIm

3.1 PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSTHI: SApO aroma, 3JIEKTPOHHBIA CIOU

aToMa, aTOMHas Op6I/ITaHB, paanyCc atomMa, XUMHUUYCCKasA CBA3b, IMOJISIpHAasd W HCIOJApHAA
KOBAJICHTHAA CBA3b, 3JICKTPOOTPULATCIIbHOCTL, MOHHAA CBA3b, NOH, KATUOH, AHUOH, CTCIICHb
OKHCIICHUSA
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3.2 KJIaCCU(PUITUPOBATh XUMHYECKHUE JIEMEHTHI

3.3 OINMCHIBATh U XapaKTepu3oBaTh TabnuuHyto ¢opmy [leproauueckoil cCTEMbl XUMHUYECKIX
HJIEMEHTOB: pa3inuaTh MOHATHS «TJIaBHas noarpymnmna (A-rpymmna)» u «1o0oyHast MoArpyIa
(b-rpynma)», «Maybie» 1 «O0JIbIINEe) MEPUOIbI

3.4 packpsiBaTh cMbIci [lepuognueckoro 3akona JI.M. MeHnneneeBa: IE€MOHCTPUPOBATH
[MOHUMAaHUE TNEPUOJUYECKON 3aBUCHMOCTHM CBOWCTB XUMHYECKHUX DJJEMEHTOB OT HX
rojoxxeHnus B [lepuoanyeckon cucreme

3.5 COOTHOCUTh 00O03HAauYeHUs, KOTOphle HMeITcs B Tabnuue «llepuoanueckas cucrema
xuMuyeckux snemeHToB .M. MenzeneeBa» ¢ 4HMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
ATOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB M 3apsAl sapa, o0Ilee 4YHUCIO 3JIEKTPOHOB U
pacrpeiesieHue UX M0 3JIEKTPOHHBIM CIIOSIM)

3.6 OTIPEAEISATh CTEIIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COSIMHEHMSIX

3.7 ONpeAeNATh BHJ XUMHUYECKOW CBsI3W (KOBaJeHTHAass M HWOHHAs) B HEOPTaHUYECKUX
COCAMHEHUSX

IIpoBepsiemble 3JjIeMeHTHI coep:kaHud (8 kiacc)
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1 [lepBoHaYQJIbHBIE XUMUYECKUE TTOHATHS

1.1 [Ipenmer xumuun. Posib XUMUY B )KM3HM Y€JIOBEKA. XMMUA B CUCTEME HayK. Tena u BelecTna.
du3nuecKkue CBOICTBA BEUIECTB. ATpEeraTHOE COCTOSIHUE BEILIECTB

1.2 [lonsiTe 0 MeTo/ax Mo3HaHUs B XUMUHU. YucThie BemecTBa U cmecu. CrocoObl pa3aeneHus
cMmecen

1.3 ATOMBI U MOJIEKYJIb. XUMUYECKHE 1eMEeHTbl. CUMBOJIBI XUMHUECKHUX 31eMeHTOB. [IpocThie n
CJIO)KHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUeHHe

1.4 Xumudeckas popmyrna. BaneHTHOCTh aTOMOB XMMHUYECKHX JIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemecTB. OTHocuTenbHass aToMHas Macca. OTHOCUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10J1s1 XUMHAYECKOTO 3JIEMEHTA B COEIMHEHUH

1.5 KonmuecTBo BemecrBa. Monbs. MossipHas Macca. B3auMoCBsI3b KOJIMYECTBA, MACCHI U YHCIIA
CTPYKTYPHBIX €IMHHUII BemecTBa. Pacy€rel mo hopMynaM XMMHUYECKUX COCTUHEHHHA

1.6 @u3znueckue MW XHUMHUYECKHE SIBIICHHUsS. XHUMHUYECKass peakuuss M €€ NpU3HAKU. 3aKOoH

COXpaHEHHs Macchl BellecTB. XuUMHYeckue ypaBHeHHs. Kiaccupukanus XuMHYECKHX
peakiuii (coeInHeHHs], Pa3IOKEHUs, 3aMeIleH s, 0OMEHa)
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1.7 XUMUYeCKUH OKCIICPUMECHT: 3HAKOMCTBO C XUMHYSCKOHN HOC}’I[Of/i, C IIpaBuJIaMHU pa6OTI)I B

nabopaTopun W TpuéMaMu oOparieHusi ¢ JabopaTOPHBIM 000pyAOBaHHEM, H3y4CHHE U
onucaHue (U3NYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKUX BELIECTB, HAOII0IEHUE
¢u3nveckux (IUIaBJICHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYNKE, KUICHUE H
KOHJ/IEHCAllUs BOJbl) U XUMMUYECKMX (FOpPEHHE CBEYM, NPOKATUBAHME METHOW IPOBOJIOKH,
B3aMMOJICHICTBHE Mella C KHUCJIOTOW) sIBICHHH, HaONIONEHHWE W ONHCAHWE TPHU3HAKOB
[IPOTEKaHMUsl XMMUUYECKUX peakLuil (pa3ioKeHue caxapa, B3auMOACHCTBUE CEPHOI KUCIIOTHI C
XJIOpUAOM Oapusi, pasioxenue runpokcuaa menu(Il) mpu HarpeBaHHM, B3aMMOACHCTBHUE
kenesa ¢ pactBopoM cosn Meau(Il), nzyuenue crnoco6oB pazneneHust cMeceil (¢ MOMOIIbIO
MarHuTa, (QUIBTPOBaHME, BBIIAPUBAHUE, AUCTIWULAIMA, Xpomarorpadus), IpoBeneHUE
OYMCTKHM IIOBApEHHON COJIM, HAOJIIOJICHHE U ONMCAaHUE PEe3yJbTaTOB IPOBEACHUS OIbITA,
WUIIOCTPUPYIOLIETO  3aKOH ~ COXPAaHEHUsS  MAacChl, CO3JaHME  MOJAENEH  MOJEKYI
(IIIapoCTEePIKHEBHIX )

Baxxueimne MpCACTAaBUTCIIN HCOPIraHNYCCKUX BCIICCTB

Bo3nyx - cmech raszoB. CocraB Bozayxa. Kucnopon - 37€MEHT M MPOCTOE BEIIECTBO.
Haxoxxaenne Kuciopona B TpHPoOJE, (U3MYECKHE W XUMHUYECKHE CBOMCTBA (peaKiiu
ropenusi). Oxcunpl. [Ipumenenue kuciaopoa. CriocoObl Momy4eHus KUCIOpoa B 1adbopaTopuun
1 IpoMbILUIEHHOCTH. KpyroBopot kucnopoaa B npupoze. O30H - alIoTporHas MouduKamms
KHCIIOpO/ia

2.2

TemnmoBoit 3¢hdekT XuMHUEeCKOH peakuuu, TEPMOXUMUYECKHUE YpaBHEHHS, OK30- U
DHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: yrosb M MeETaH. 3arpsi3HEHUE BO37yXa, YCHIICHHE
napHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIIOs

2.3

Boznopon - aneMeHT u npocroe BemiecTBo. Haxoxaenue Bogoposia B mpupoje, Gpu3nyeckue u
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE, ClIoco0b! noxydeHus. Kuciorsl u conu

2.4

MoutsipHblii 00BEM ra3oB. Pacuérel 10 XUMUYECKUM YpaBHEHUSIM

2.5

@dusnueckue cBoMcTBa BOAbl. Boma kak pactBoputens. PactBopsl. HacelmeHHbele u
HEHACBIIICHHBIE pacTBOPBL. PacTBoprMOCTBE BeliecTB B Boje. MaccoBas 10js BEILECTBA B
pacTtBope. XuMudeckue cBoicTBa BoAbl. OcHOBaHus. Pojib pacTBOPOB B MpUpPOJIE U B KU3HU
yesoBeka. KpyroBopot BoAsl B pupoze. 3arpsA3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
[IPUPOJIHBIX BOJ

2.6

Knaccudukanuss Heopranmdeckux coeauHeHuit. Oxcuapl. Kiaccudukammss OKCHIOB:
coneoOpa3yomue (OCHOBHbIE, KHUCIOTHbIE, aM{(OTepHbIE) U  HecoleoOpa3yrolue.
Homenkiarypa okcuoB. @U3ndeckrne 1 XMMHUYECKHE CBOMCTBA OKCUIO0B. [loiydeHrne okcuioB

2.7

OcHoBanus. Krnaccudukanus OCHOBaHWN: WIETOYM ¥ HEPACTBOPUMBIE OCHOBaHUSI.
Homenkiatypa ocHoBaHMil. DU3HUECKHE U XUMHYECKHE CBOMCTBA OocHOBaHui. [lomyuenue
OCHOBaHMM

2.8

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucnor. dusndeckue M XUMHYECKHE
cBoricTBa KUCHOT. Psan akruBHocTH MetaiuioB H.H. bekerosa. [Tonyuenue kuciaor

2.9

Comu. Homenknatypa cosiei. Pu3znueckre 1 XuMU4Yeckue cBoiicTBa coseil. [lonmydyenue coneit

2.10

['eHeTHyecKas CBA3b MCKAY KiIaCCaMU HCOPTAaHNUYCCKUX COE€IUHEHUI

2.11

XMMHYECKUH IKCIIEPUMEHT: KaU€CTBEHHOE OIIPEIEIICHNE COIePKAHUS
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KHUCIOpPOAAa B BO3JyXe, IOJIydeHHE, COOMpaHue, paclo3HaBaHUE W H3YyYEHHE CBOMCTB
KHCIOPO/Aa, HAOII0ICHHE B3aMMO/ICHCTBHSI BEIIECTB C KHCIOPOOM U YCIIOBHS BOSHUKHOBEHUS]
1 NpEKpaleHus TopeHus (Iokapa), 0O3HaKOMJIEHHE ¢ 00pa3llaMu OKCHUIOB M OMNMCAaHUE UX
CBOWCTB, MOJy4eHHE, cOOMpaHne, paclo3HaBaHUEe U U3yYeHHUE CBOMCTB BOIOpOa (TOpPEHHE),
B3auMojeiictBue  Bojgopoga ¢ okcugoM  meau(Il)  (BO3MOXKHO — HMCHOJIB30BaHUE
BHICOMATEPHAJIOB), HAOMI0IeHHEe 0Opa3IOB BEUIECTB KOJMYECTBOM | MOJb, UCCIICAOBAaHHE
0COOEHHOCTEM pPacTBOPEHMs BEILECTB C pPAa3IMYHOM pPacTBOPUMOCTBIO, IPUTOTOBIICHHE
pacTBOPOB € OMNPEACIIEHHON MAacCOBOM JOJIEd PAaCTBOPEHHOIO BELIECTBA, B3aWMOJICHCTBUE
BOJ/IbI C METaJlJIaMM (HaTpUEeM M KaibLiieM) (BO3MOXHO HCIOJb30BAHUE BUAEOMATEPHUAIIOB),
OIpEEIICHUE PACTBOPOB KHUCIOT M ILIEJIOYEH C MOMOILBIO HMHIMKATOPOB, MCCIEI0BAaHUE
00pa31loB HEOPraHWYECKUX BEIECTB PAa3jIMYHbIX KJIACCOB, HAOIIOAEHNE U3MEHEHUS! OKPACKU
MH/MKAaTOPOB B pacTBOPAax KUCIOT U I1LIeJI04Y€el, n3yueHue B3aumosenctaus okcuaa meau(ll) c
PacTBOPOM CEPHOM KHCJIOTBI, KUCJIOT C METaJlIaMH, PEaKUMi HEUTpaln3alMH, MOIYy4CHHE
HEpPACTBOPUMBIX OCHOBAHHUIl, BBITECHEHHE OJHOIO0 MeETajla JPYIMM M3 pPacTBOpa COJIH,
pElIeHNEe DKCIEPUMEHTAIbHBIX 3alad Mo Teme «BaxHellne Kiaacchl HEOPraHWYECKUX
COETMHEHM I

Ilepuonuueckuit 3akoH U llepuomuueckas cucrema XxXuMuueckux diaemeHtoB J[.H.
MenneneeBa. CtpoeHue aToMoB. XuUMHUYECKast CBs3b. OKHUCIUTEIFHO-BO CCTAHOBUTEIHHBIC
peakuuu

3.1

HepBHe IIOIIBITKH KJ'IaCCI/Iq)I/IKaL[I/II/I XMMHUUYECKHUX 3JeMeHTOB. lloHsaTue o Irpynimax CXOIHBIX|
DJICMCHTOB (HICJIO‘IHLIG U IICJIO0OYHO3CMEIIbHBIC MCETAJIbl, TaJIOTCHbI, HWHCPTHBLIC ra31,1).
QHGMCHTH, KOTOPELIC 06p33y10T aM(bOTepHLIC OKCHABI U TUAPOKCHUABI

3.2

[lepuonuueckuii 3akoH. [lepuonuueckas cuctema xumuyeckux snemeHToB .M. Menneneena.
KopoTtkornepuoanasi u JUIMHHONIEpHOAHAsT (Gopmbl [lepruoaudeckold CUCTEMBI XUMHUYECKHX
pnemeHTtoB JI.MI. MenneneeBa. Ilepuonsl n rpynnbl. PU3HYECKUH CMBICI IOPSIKOBOIO
HOMEpa, HOMEPOB MEPUOJIa U TPYIINBI JIEMEHTA

3.3

CTpOeHI/Ie aroMoB. CocTaB aTOMHBIX AACP. M3oTomsl. QHCKTpOHH. CTpOCHI/Ie

HJIEKTPOHHBIX 000sI04eK aToMOB IMepBbIX 20 XuMuYeckux »sieMeHToB Ilepuonuueckoii
cuctemsl [I.11. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO 3JIEMEHTA I10 €T0 MOJO0KEHHUIO B
[Iepnonnueckoii cucreme [I.1. Menneneesa

3.4

3aKOHOMEPHOCTH M3MEHEHUS pajuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB, METAITIMYECKUX U
HEMETAJZIMYECKUX CBOMCTB IO Ipynmnam U nepuoaaM. 3HadeHue Ilepuoanueckoro 3akoHa n
[lepronnuecKol CUCTEMbI XUMMUYECKHUX 3JIEMEHTOB JUIS PA3BUTHs HAayku W npakTtuku. J[.H.
MeHeneeB - y4EHBIN U IpakIaHUH

3.5

Xumuueckas cBsi3b. KoBaneHTHas (MOJsIpHAS U HETIOJISIPHAS ) CBA3b. DJIEKTPOOTPUIIATEILHOCTh
XUMUYECKUX AJIeMEHTOB. MIOHHas CBS3b

3.6

Crenenb okuciaeHus. OKHCINTEIbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. Hpoueccm OKHCJICHUA U
BOCCTaHOBJICHUA. OKHCIUTEIN U BOCCTAHOBUTEIHN

3.7

XUMUYECKHI OKCIICPUMCHT: HU3YYCHUC 06pa3u013 BCIICCTB MCTAIJIOB MW HCEMCTAJIIIOB,
BSaHMOHeﬁCTBHe THAPOKCHAa HUHKA C paCTBOpaMu KHUCJIOT U meHOqeﬁ, IMPOBEACHHUEC OIIBITOB,
HIUTIOCTPUPYIOIIUX  IMPUMCPBI  OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/II\/'I (F OpCHHC,

[PEaKINK Pa3JI0KEHUSI, COCTUHCHHS )

IIpoBepsiemble TPeOGOBaHMS K pe3y/IbTaTaM 0CBOCHUS OCHOBHOI 00pa3oBaTe/IbLHOMI

nporpammsl (9 kiacc)
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Kox |[[IpoBepsiemMble mnpeaMeTHble Ppe3yJbTATbl OCBOEHHSI OCHOBHOW o00pa3oBaTesbHOI

MpoBe MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusA

psaeMo

ro

pe3yJib

1 [1o Teme: «BeniecTBO U XUMHUYECKask pEaKLUsD)

11 pPacKpbIBaTh  CMBICI  OCHOBHBIX XMMHMYECKUX IOHSATUH: pacTBOp, AJIEKTPOJIUTHI,
HEAJICKTPOIIUTHI, SJIEKTPOIUTHYECKAS TUCCOIMAIINS, PEAKIIMA HOHHOTO 0OMEHa, KaTalinu3arop,
XUMHYECKOE paBHOBeCHE, OOpaTUMble M HEOOpaTHMble peaklUHMH, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMH, OKUCIUTEIb, BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBJICHUE,
aoTponusi, aMm(pOTepHOCTh, XUMHUYECKasl CBA3b (KOBAJCHTHAas, MOHHAs, MeTajlInyeckas),
KPHUCTAJUIMYECKasl PELIETKA, CIJIABbl, CKOPOCTh XUMUYECKOW PEaKUU

1.2 WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITUN U MPUMEHATH 3THU MOHATHUS
[IpU ONKMCAHUM BEIIECTB U UX MPEBPAICHUI

1.3 COCTABJISITh YPaBHEHHUS HJIEKTPOJUTUUYECKON JHUCCOLUMALMN KHUCIOT, IIEJIoYe U Ccojel,
MOJIHBIC U COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO OOMEHa

14 PAaCKpbIBaTh  CYHIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUHUA  MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOT0 OajaHca ITUX peakIuil

1.5 [MPOBOJAUTH PACUYETHI IO YPABHEHUIO XUMUYECKON pEAKIIMU

2 [To remam: «HemeTauibl U UX COEAUHEHUS» U «MeETaibl U UX COSTUHECHUS

2.1 XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CTIeNU(UIECKNE XUMHUYECKHE CBOWCTBA MPOCTHIX U
CJIO’KHBIX BELIECTB, IOATBEPXKIAas OIMCAaHUE NPUMEpPAMH MOJIEKYJISAPHBIX M HOHHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIUI

2.2 COCTaBJIATh YPAaBHEHHUS PEaKUWd, MOATBEPKIAIOIIMX CYIIECTBOBAHWE N'CHETUYECKOW CBSI3H
MEK/1y BELLIECTBAMM PA3JIMYHBIX KIACCOB

2.3 [MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUs, BO3MOXXHOCTH
MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUIN B PA3JIMYHBIX YCIOBUSIX

2.4 CJIeIOBaTh MPaBUJIAM TMOJIb30BAHMS XUMHUECKOH MOCY10i U 1a00paTOpHBIM 000pyI0BaHUEM,
a TalKkKe MpaBWUjaM OOpallleHHUs C BEIIECTBAMH B COOTBETCTBHU C HHCTPYKIMSIMHU I10
BLITIOJTHEHUIO JTAOOPATOPHBIX XHMHUYECKHUX OIMBITOB MO TONYYEHUI0O M CcOOMpaHHIO
ra3000pa3HbIX BEIECTB (aAMMMAaKa U YTIIEKHCIIOro ra3a)

2.5 [IPOBOJAUTH PEAKLHUH, T[OATBEPKAAKOIINE KAYECTBEHHBIM COCTAB PA3JIMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPUJ-, OPOMUI-, HOIU-, KapOoHaT-, ocdaT-, CUIMKaT-,
cynbhar-, TUAPOKCHUA-WUOHBI, KATHOHBI aMMOHHS, HMOHBI H3yYEHHBIX METaJUIOB,
[MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTraHMYECKUX BEIIECTB

3 ITo Teme: «XuMHS U OKpYKArOIIAsl CpeIay

3.1 PAaCKpBIBaTh CMBICII OCHOBHBIX XxuMHuueckux nonatuil: [1/IK BemecTBa; koppo3usi MeTaaioB

3.2 [PUMEHATH OCHOBHBIE OIEPALlMM  MBICIUTEIBHON JEATEIIbBHOCTH - AaHalu3 U CHHTE3,

CpaBHEHHE, 0000IIECHNE, CUCTEMATH3AIINIO, BBIABICHUE MPUIMHHO-CIICJICTBEHHBIX CBS3CH -
UIST M3y4eHUs] CBOWMCTB BEIIECTB M XMMHYECKHX PEAKIIMil; €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS - HaAOJIOJICHUE, HW3MEpPEHHE, MOJICIIMPOBAHHUE, OSKCIICPUMEHT (pealbHBIA U
MBICTICHHBIN )
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IIpoBepsiemble 3JieMeHTBI cofepskaHu (9 Kiaacc)

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

BemecTBo 1 XumMudeckas peaKkuus. HOBTOpeHI/Ie

[lepuonuueckuii 3akoH. [lepuoanyueckas cucrema xumuueckux anemeHToB .M. Menpaeneena.
CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX JIEMEHTOB MEPBBIX
TpEX MEePUOJOB, KU, KaJbIUS U UX COCAMHEHUN B COOTBETCTBUU C MOJIOKEHUEM JIEMEHTOB
B [leproanueckoi cuctemMe u CTPOEHUEM HX aTOMOB

1.2

CrpoeHne BemiecTBa: BHABI XHMHUYECKOM CBs3U. THIIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKM M BUAA XUMHUYECKOU
cBs3u. Kilaccudukanus M HOMEHKIATypa HEOPraHMYECKMX BEILECTB (MEXIyHapojaHas U
TpUBUAJIbHASA). XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCA K Ppa3IMYHbIM Kjaccam
HEOPraHUYECKUX COCIUHEHNH, TeHETUYECKas CBSI3b HEOPraHMYECKHX BEIIECTB

1.3

Knaccuukanuss XUMHUYECKUX PEAKIUH 10 pa3IMYHBIM MpU3HAKaM ([0 YHCIY M COCTaBY)|
YJacCTBYIOIIMX B PEaKLUU BEIIECTB, IO TEIUIOBOMY 3(Q(eKTy, 10 H3MEHEHMIO CTeleHeH
OKHUCJIEHUS XMMHYECKHUX 3JIEMEHTOB, [0 OOpPaTHMOCTH, [0 Y4acTHUIO KaTajlu3aropa). JK30- U
DHAOTEPMUUYECKUE PEAKLIMU, TEPMOXUMHUUYECKUE yYpaBHEHNUS. [IoHATHE O CKOPOCTH XUMHUYECKOU
peakuuu

14

[lonsarue 00 06paTI/IMBIX n H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IToHsTHE O TOMOT'E€HHBIX U
TCTCPOrCHHBIX PCAKIUAX. IlonsTHE 0 XUMHYECKOM

[PAaBHOBCCHHU. CDaKTOpLI, BJIIMAIOIIHUEC Ha CKOPOCTb XHUMHYCCKOHN pCakKluy M II0JIOKCHHC
XUMHNYCCKOTI'O paBHOBECUA

1.5

OKUCIINTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMU, SJICKTPOHHBIM  OanaHC  OKHMCIMTEIbHO-
BOCCTAaHOBUTEIbHON peakiuu. CocTaBlieHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO/1a SJIEKTPOHHOTO OaiaHca

1.6

Teopust MEKTPOTUTUYECKON TUCCOLMALUU. OJIEKTPOIUTHI W HEIEKTpoJIuThl. KaThoHBI,
QHUOHBL. MeXaHM3M JUCCOIMAlMU BEIIECTB C PA3JIMYHBIMU BHJIAMH XMMHYECKON CBS3U.
Crenenp gucconuarnui. CUiibHBIE W clla0ble DJIEKTPOIUTHL. Peakiiuu HMOHHOTO OOMeEHa.
Y cIOBUS MPOTEKAHUS PEaKIIUii HOHHOT'O 0OMEHa, TOJTHBIE U COKpPAIIEHHBIE HOHHBIC YPaBHEHHS]]
peakuuii. CBoWCTBa KHCJIOT, OCHOBaHMM MW COJed B CBETE€ TMPEACTaBICHUU 00
PIEKTPOJIUTUYECKON nucconuanuu. KauecTBeHHbIe peakiii Ha HOHBI. [loHsATHE O rTMapoan3e
coneit

1.7

XUMUYECKUI OJKCIEpUMEHT: O3HAKOMIIEHHE C MOJEISIMHU KPHUCTAUIMYECKUX PEHIETOK
HEOpraHMYECKHUX BELIECTB - METAJUIOB U HEMETAJIOB (TpaduTa U aiMasa), CJI0XKHBIX BELIECTB
(xJopuaa HaTpusi); HCCIEIOBAHUE 3aBHUCHMOCTH CKOPOCTH XHUMHUYECKOW pEaKIHMH OT
BO3JICHCTBUS Pa3IMYHBIX (DAKTOPOB; UCCIICIOBAHUE YJICKTPOITPOBOIHOCTH PACTBOPOB BEIIECTB,
mpolecca JUCCOIMAIMM  KHCIOT, Imelo4Yed U  coield  (BO3MOXKHO — HCIIOJIb30BAHHE
BH/ICOMATEPHAIIOR); IPOBEJICHUE OIBITOB, MJUTFOCTPUPYIONIUX MTPU3HAKU MTPOTEKAHUS PEAKITHIA
MOHHOTO oOMeHa (oOpa3oBaHHE OcCajKa, BBIJCIEHHWE raza, oOpa3oBaHWE BOJbI); OIBITOB,
VUTFOCTPUPYIONINX — MPUMEPHl  OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIX — pPeakiui  (TopeHwue,
PEaKuy Pa3oKEeHUs, COCTUHEHNS); paclioO3HaBaHNE HEOPTaHUYECKUX BEHIECTB C IMOMOIIBIO
KaueCTBECHHBIX PEaKIIMA Ha MOHBI; PEIICHHE YKCIIEPUMECHTAIBHBIX 33144

HemeTalisl ¥ UX COSAUHEHUS
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2.1 O61ua;1 XapaKTCPUCTHKA I'aJIOI'CHOB. OcobenHoctu CTPOCHHUA aTOMOB, XapaKTCPHEIC CTCIICHU

okucienus. CTpoeHue u (U3MIECKUE CBOWCTBA MPOCTHIX BEIIECTB - TaJIOTEHOB. XUMHYECKHE
CBOMCTBa Ha MpuMepe XJjopa (B3aUMOJEHCTBHE C METaUlaMU, HEMETajUlaMH, IIEI0YaMH).
XJI0pOBOIOPOIL.

ConsiHast KUCIIOTa, XMMHYECKHE CBOICTBa, IMOJydeHHE, IpuMeHeHue. JlefcTBue Xiopa U
XJIOPOBOZOPOJia HA OpraHu3M YejioBeKka. BakHel e XJI0puabl U UX HAXOKJIEHHUE B IPUPOE

2.2

O6mass xapaktepuctuka djeMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIC CTENEeHU okucleHus. CTpoeHne U (PU3UYECKHe CBOMCTBA MPOCTBHIX BEIIECTB -
KHCJIOPO/Aa U CePbl. AJUIOTPOITHBIE MOIU(UKAIIUN KUCIOPOJIa U Cepbl. XMMHUECKUE CBOHCTBA
cepbl. CepoBomOpO, CTpoeHHE, (PU3NIECKUE U XHUMHUYECKHUE CBOMCTBA. OKCHUIBI CEpPhl KaK
[PEICTABUTENIN KHCIOTHBIX OKCUIOB. CepHasi KUCIIOTa, (PU3NYECKHE U XUMHUYECKHE CBOHCTBA
(oOmme Kak MpeAcTaBUTENS Kiacca KUCIOT U crnenuduyueckue). XUMUYECKUE PEaKIIHuH,
JIeKAIIME B OCHOBE MPOMBIIUICHHOTO CIIOCO0a IMOJNyYeHHs CEpHOU KUCIOTHI. [IpuMeHeHwHe.
Conu cepHOW KHCIIOTHI, KQUeCTBEHHAsI peakius Ha cynbdar-uoH. HaxoxkmeHnue cepel u e
COeMHEHUH B Ipupoe. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIICH Cpe/bl COCAMHEHUSIMH CEPBI
(KUCIIOTHBIE JOXK]IU, 3arPI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €0 MPEI0TBPAIICHUS

2.3

OOmast xapakrepuctuka diaeMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENEHU OKUCIECHUSA. A30T, pacHpOCTpaHEHUE B MNpHUpPOJE, (PU3UUECKUE U
XHUMHAYeCKne cBoiicTBa. KpyroBopor azora B mpupoae. AMMHAK, €ro (QHU3UYECKHe U
XMMUYECKHE CBOWMCTBA, MosiyueHHMe W npuMeHeHue. Coiau aMMOHHUS, MX (HU3UYECKUEe U
XUMHNYCCKHUEC CBOﬁCTBa, IMPUMCHCHHUC. KauecTBennas pCaKknusgd Ha WMOHbBI aMMOHMUA. AzoTHas
KHUCII0Ta, €€ MolydyeHue, GU3ndeckue U XUMUYeCKHue CBOMcTBa (0OLIMe Kak MpeicTaBUTENs]
KJlacca KUCIIOT U crienuduueckue). Vcrnonp30BaHe HUTPATOB M COJICH aMMOHUSI B Ka4eCTBE
MUHEpPAJIbHBIX YA0OpeHHH. XUMHUUYECKOe 3arpsi3HEHUE OKPY)KAIOLIEH Cpelibl COeIUHEHUSMY
a30Ta (KMCIIOTHBIE JT0KIH, 3arPsI3HEHNE BO3/yXa, [TOUYBbI U BOJOEMOB)

2.4

docdop, autorpornnbie Moaudukauu Gocdopa, hpusndeckrue u Xumudeckue cBorcTra. OKCu
dochopa(Y) n docdopHast kucnora, GuMUECKHE U XHUMUYECKHE CBOMCTBA, IOJIyuyeHHE.
cnonib3oBanue pochaToB B KAUECTBE MUHEPAIbHBIX Y100pEeHUI

2.5

Oo6mass xapakrepuctuka 3yeMeHToB |VA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIECHUs. YTIEpO/, aJlIOTPOITHbIE MOJU(PHUKAIINY, PACIPOCTPAHEHUE
B npupone, pusnyueckre U XUMHUYECKHE CBoMcTBa. AncopOums. KpyroBopor yriepona B
npupoje. OKcuabl yriaepona, ux (Gpu3nuecKkue U XMMUYECKUEe CBOMCTBA, AEHCTBUE HA JKUBbIE
OpraHnu3MbI, IMMOJIYYCHHUE U IPUMCHCHUC. DKOJIOTHYECKHE HpO6J’ICMI>I, CBA3aHHBIC C OKCHUIOM
yraepoaa(1V); runoresa rino0aabHOrO MOTEMJICHUS KIMMAaTa; MapHUKOBBIN 3P PeKT. YroapHas
KHUCI0Ta U e€ cosld, UX (U3MYEeCKHue M XMMHUYECKHE CBOMCTBA, MOJyu€HHUE U MPUMEHEHHE.
KauecTBeHHasi peakisi Ha KapOoHaT-uOHKI. Mcronb3oBaHne KapOOHATOB B OBITY, MEIUIIMHE,
[IPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE

2.6

[lepBOoHayanbHbIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUAX yriepoia (MeTaH,
PTaH, STUJICH, alleTUJIEH, dTAHOJI, TJUIEPUH, YKCyCHas KucioTa). X cocTaB U XUMHUYECKOE
ctpoenue. [loHaTre 0 OMOIOTHMYECKN BaKHBIX BEIIECTBAX: JKHUpaX, OeiKax, yrieBojax - U X
poONMM B KU3HU YelOBeKa. MarepuanbHOE €IUHCTBO OPraHWYECKMX M HEOPraHWYECKUX
COCIMHEHU

2.7

KpemHuii, ero puzndyeckne 1 XUMHUECKUE CBOICTBA, MoydyeHue U npuMeHenne. CoeMHeHus
KpeMHus B pupoae. O0miue npeactaBienus o0 okcuae kpeMuusi(1Y) u kpeMHHUEBOH KUCIIOTE.
Cunukatel, HMX HCIOJB30BaHUE B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH. BaxkHeiimue
CTPOUTETFHBIE MaTepHaNIbl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOoH, jkene300eToH. IIpoliemsr
06€30I1aCHOT0 MCIIOJIB30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU
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2.8 XUMUYeCKUH OKCIICPUMCHT. U3YUCHHUC 06p33HOB HEOPIraHN4YCCKUX BEIICCTB, CBOMCTB COJITHOM

KHCJIOTBI; ITPOBCACHUC KAYCCTBCHHBIX peaKHI/Iﬁ Ha XJIOPUA-UOHLBI 1 Ha6J’IIOI[eHI/Ie IMPU3HAKOB HUX
[IPOTCKAHMS;, OTBITHI, OTPAXKAIOIUE (PU3MUECKUE W XMMHYECKHE CBOMCTBA TaJOTCHOB M HX
COeMHEHUI (BO3MOXHO HCIIOJBb30BaHHE BUICOMATEPUAIOB); O3HAKOMJICHHE C OOpaslamu
XJIOPUIOB (TIOTEHUIOB); O3HAKOMIICHUE C 00pa3liaMy Cepbl U €€ COCTUHEHUSIMHU (BO3MOXKHO,
MCIIOIb30BAaHUE BHUACOMATEpUAJIOB); HAONIOJCHUE TIpolecca OOYyIJIMBaHUSA caxapa Ioj
NEeiCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, H3yYCHHE XUMHUYECKHUX CBOMWCTB
pa30aBICHHON CEPHON KHCIOTHI, MPOBEACHUEC KAYSCTBEHHOW PEakiuu Ha CyabpaT-HOH U
HaOJII0ICHNE TTpH3HAKa €€ MPOTEKAaHUs; O3HAKOMIICHHE C ()M3WYCCKHMMHU CBOMCTBaMHU a30Ta,
dbochopa m uUX coeAWHEHUN (BO3MOXKHO HCIIOJIIb30BAHHE BHCOMATEPHATIOB), oOpa3iamMu
a30THBIX U (POCHOPHBIX YHAOOpPEHHIA; TOJTYUYCHUE, COOMpaHKE, PAcIO3HABAHHE M H3y4YCHHE
CBOWCTB aMMHaKa; MPOBEJICHNE KAYECTBEHHBIX PEAaKIMi HAa MOH aMMOHHA U (ocdar- MOH U
M3yueHHE TPU3HAKOB HX MPOTEKAHHs, B3aWMOJCHCTBHE KOHIEHTPHUPOBAHHOW a30THOM
KHCJIOTBl C MEIbI0 (BO3MOXKHO FWCIIOJIb30BAaHHE BHICOMATEPUANIOB); H3YyUEHHE MOJeIei
KPUCTAUIMYECKUX PEIIETOK anMasza, rpaduta, QyiiepeHa; O3HAKOMIIGHHE C IPOLECCOM
a71copOLMU pacTBOPEHHBIX BELECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM MPOTHBOrasa;
[OJTyYeHUE, COOMpaHKe, paclio3HaBaHUE U M3YYCHUE CBOWCTB YIJIEKHCIIOTO ra3a; IPOBEICHUE
KAQUCCTBCHHBIX pCaKHI/Iﬁ Ha Kap6OHaT- N CHUIIMKAT-UOHBI W HW3YUYCHUC IIPU3HAKOB HX
[POTCKAHMS, O3HAKOMJICHHE C MPOAYKIUCH CHJIMKATHOW TMPOMBIIIICHHOCTH; pEIICHUE
OKCIICPUMCHTAJIbHBIX 3aJ1a4 110 TCME «Baknelinme HeMeTaUIbI U UX COCAUHCHUA»

MeTamisl 1 uX COCIUHCHUA

OO01mas xapakKTepUCTHKAa XUMHUIECKHUX JICMEHTOB - METAJIOB HA OCHOBAHUH WX TOJIOKCHUS B
Ilepuonuueckon cucreMe XxuMmudeckux ssemeHtoB J[.MI. MengeneeBa u CTpOE€HUsI aTOMOB.
Ctpoenue MeTamioB. Merauinueckasi CBSI3b U METAJUIMYECKAash KPUCTAJIIMYECKas peréTka.
DJNEKTPOXMUMHUYCCKHUH PsJl HANPSHKECHUH METAIJIOB

3.2

dusnyeckue U XUMUYECKHe CBOiicTBa MeTamioB. OOImMe CrocoObl MONYyYEeHUS METAIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOppo3uu. CriiaBsl (CTalb,
YYT'YH, TIOPATIOMUHUHN, OpOH3a) U MX MPUMEHEHHE B OBITY U IPOMBIIUIEHHOCTH

3.3

[[{enounble MeTauibl: oJiokeHue B [lepuonnueckoi cucremMe XxuMuueckux siaemeHToB J[.1.
MeHieneeBa; CTpOGHHE MX aTOMOB; HaxXOXACHUE B mpupoje. PU3NyUecKre U XUMHUUYECKHE
CBOICTBa (Ha MpuMepe HaTpHs U Kajus). OKCUABI U THIPOKCHUIBI HAaTpus U Kanus. [I[pumeHeHue
[LIEJIOYHBIX METAJVIOB U UX COEAUHEHHUIN

3.4

[1{enouHO3eMeNbHBIC METAIIJIBI MAarHUN M KaJIBIIUH: TTOJI0KEHUE

B [Ilepnoanyeckoii cucteMe xumMuieckux siemMmeHToB .M. MenneneeBa; CTpo€HHE UX aTOMOB;
HaxoxaeHue B mpupoae. dusznueckue M XUMHUYECKUME CBOWMCTBA MarHus W KaJbLus.
Baxneiiume coeuHeHUs Kanblusl (OKCU, TUIPOKCU, cosn). JKECTKOCTh BOJIBI U CIIOCOOBI €€
YCTpaHEHHUS

3.5

AmomMuHui: mnonoxkenue B llepuoguueckoit cucremMe xumuueckux snemeHtoB ..
MeneneeBa; CTpOEHUE aTOMa; HaXOXJEHUE B Ipupoae. Pu3nyeckue 1 XUMUYECKHE CBOMCTBRA
amroMuHMS. AM(OTEpHBIE CBOMCTBA OKCHJIA ¥ TUPOKCHIA ATFOMUHUS

3.6

Kenezo: nonoxxenue B Ileproanueckoit cucreme xumuueckux snementon [[.1. Menneneea;
CTPOCHUE aTOMa; HaXOXKJIEeHWE B npupoae. PU3nyecKkue M XMMHYECKHE CBOWCTBA JKele3a.

Oxcunsl, runpokcubl u conu xene3a(ll) u xxenesa(lll), ux cocras, CBOMCTBA U IOTyUYECHUE
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3.7 XUMUYeCKUH OKCIICPUMCHT. O3HaKOMJICHHUE C o6pa3uaMH MCTAJIOB U CIINIaBOB, HX

(U3MYECKUMU CBOWCTBAMU; HW3YYCHHE pE3YyIbTaTOB KOPPO3HH METAUIOB (BO3MOXKHO
MCII0JIb30BAHUE BHCOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHUCTBHUS OKCHIIA KaJbIMs W
HATpUsi C BOAOH (BO3MOXKHO HCIIOJNIb30BaHUE BHICOMATEPUATOB); MCCIEIOBAaHUE CBOWCTB
KECTKOM BOJIBI, TpOIIECCa TOPEHHS JKele3a B KUCIOpojae (BO3MOXHO HCIOJIb30BaHUE
BHUICOMATEPHAIIOB); MPU3HAKOB IMPOTCKAHMS KAYEeCTBEHHBIX PEAKIUi HAa HOHBI (MarHus,
KaJIbIIMS, aTlOMUHMS, MHKa, xkene3a(ll) u xeneza(lll), menu(H); HabmoneHue u onvcaHue
[IPOILIECCOB OKpAIllMBaHWUS IUTAMEHM WOHAMU HATPUsS, Kalusig M Kalblus (BO3MOXKHO
MCIIOJIb30BAHUE BHUACOMATEPHAJIOB); HCCIICOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA
QIFOMHIHIS U THIPOKCHJIA IIMHKA; PEIICHIE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Bakueiinme
METAJUTBI ¥ UX COCIMHCHUS

4 X¥UMHSA U OKpYXKarolas cpeaa

Hosbie MaTepurajibl U TCXHOJIOTHUH. BCHIGCTBa " MaTcpurajbl B HOBC@I[HGBHOﬁ JKM3HH YCIIOBCKA.
XuMHsI U 300POBbE. be3onacHoe ucnoib30BaHuE BCIICCTB U XMMHUYCCKUX peaKHI/Iﬁ B 6BITy.
HepBaﬂ IIOMOIIb ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

4.2 OCHOBBI 9KOJIOTUYECKOM IPaMOTHOCTU. XHUMHUECKOE 3arpsi3HeHne okpyxarormiei cpenst [1JIK.
Posib XUMHUM B pEIIEHUH YKOJIOTUYECKUX MPOOIIEM.
[IpypoaHblE MCTOYHUKU YTIIEBOAOPOAOB (Yroib, MPHUPOAHBIN Tra3, HEedTh), MPOAYKTHI HX
nepepadOTKH, MX POJIb B OBITY U IPOMBIIIIICHHOCTH

4.3 XUMUYECKUI SKCIIEPUMEHT: H3y4YeHHE OOpas3l0B MaTepuajioB (CTEKIIO, CILIaBbl METAJIOB,

[MOJMMEDHBIE MATEDHUAIIBI)

IIpoBepsiembie Ha OI'D mo xumMuu TpedOBaAHUS K pe3yJbTaTaM

OCBOCHMS OCHOBHON 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHusl.

Hns mpo

BEJICHUSI OCHOBHOI'O I'OCY/IapCTBEHHOI'O dK3aMeHa 1o Xxumuu (naiee - OI'D nmo xummn)

UCTIONIb3YyeTCsl MepeyeHb (Koau(puKaTop) MpoBepseMbIX TpeOOBaHMN K pe3yibTaTaM OCBOEHUS

OCHOBHO

i oOpa3oBaTeabHON MpPOTrpaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUSI M DJIEMEHTOB

COZIepIKaHMSI.

Kona

oro

TpedoBaHus

HpOBepﬂeMble TpeﬁoBaHl’lﬂ K IIPEIAMETHBIM pe3yjJabTaTaM 0a30BoOro YPOBHHA

npoBepsieM OCBOEHHSI OCHOBHOIT 00pa30BaTe/IbHOI MPOrpaMMBbI OCHOBHOT'O 001IIET0

o0pa3zoBanusi Ha ocHoBe ®PI'OC

[Ipencrasnenue:

0 TO3HABAEMOCTU SIBJICHMM NPUPOJIbI, TOHUMAaHUE OOBEKTHBHONW 3HAYMMOCTH OCHOB
XMMHUYECKOH HayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, KOMIIOHEHTa oOIien
KyJIbTYpbl W TIPAKTHYECKOW JESITEIBHOCTH YEJIOBEKAa B YCIOBHSIX COBPEMEHHOIO
o0111eCcTBa; MOHUMAHUE MECTa XUMHH CPEIU IPYTUX €CTECTBEHHBIX HAyK
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1.2

O HAYYHBIX MCTOAAX IMO3HAHHA, B TOM YHUCIIC SKCIICPHUMCHTAJIBHBIX W TCOPCTHYCCKUX|
MCTOJAaxX HCCICAOBaHUA BCIICCTB MW HU3YUYCHHUSA XHMHUYCCKHX peaKHHﬁ; YMECHHUE
M CII0JIb30BaTh MOACIN JJIsA 00BsICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax mpodeccuOHAIBHON AEATEeIbHOCTH, CBSI3aHHBIX C XUMHUEH U COBPEMEHHBIMU
TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JOCTHIKEHUSX XMMHYECKOM HAyKH, YTO IO3BOJUT
00y4aroluMcsl paccCMaTpuBaTh XUMHIO Kak cdepy cBoeil Oyayiieil nmpodeccuoHanbHON
NesITeIbHOCTH M CIIENIaTh OCO3HAHHBIM BBIOOP XMMHH KakK MPO(QMIBHOTO MpeaMeTa Mpu
repexo/ie Ha YpOBEHb CpelHero o0Iiero oopa3oBaHus

BJ'IaI[eHI/Ie CHUCTEMOM XMMHMYSCKMX 3HAHMH U YMCHHUEC NPUMCHATHL CUCTCMY XUMHYCCKUX
3HaHPII>i, KOTOpas BKIIIOYacCT:

2.1

BAKHEUILINE XMMHWYECKHUE IOHATUSA: XMMUYECKUN DJIEMEHT, aTOM, MOJIEKYJa, BEIECTBO,
[IPOCTOE U CJIOYKHOE BEIECTBO, OAHOPOJHAS M HEOJHOPOIHAS CMECh, OTHOCHUTEJIbHBIC
aTOMHAs1 M MOJEKYJSPHAass MAacChl, KOJMYECTBO BEIECTBA, MOJb, MOJIIPHAs Macca,
MOJISIpHBIA 00BEM, OKCHA, KMCIOTa, OCHOBAaHUE, COJb (CpEe/Hss), XUMHUUECKasi peakuus,
PEaKI COENMHEHHsSI, PEaKIMH Pa3JI0KECHHUsS, PEaKIUU 3aMEIICHUs, Peakuuud OoOMeHa,
Ter1oBoi 3 (PeKT peakuu, 3K30- U SHAOTEPMHUUECKUE PEAKIIUU, pACTBOP, MAcCOBast 10JIs
XUMHUYECKOIO 3JIEMEHTa B COCIMHEHMM, MAaccoBas JOJI1 M IPOLEHTHAs KOHLEHTpaus
BEILIECTBA B paCTBOPE, AP0 aTOMA, JIEKTPOHHBIH CII0H aTOMa, aTOMHast OpOUTAallb, pauyc
aTOMa, BaJICHTHOCTb, CTEIICHb OKUCIICHUS, XUMUYECKas CBA3b, JIEKTPOOTPULIATEIILHOCTD,
[OJIIpHAasl W HEINOJIApHAas KOBAJIEHTHAsl CBsA3b, MOHHAs CBA3b, METAJUIMYECKAsl CBS3b,
KpUCTAJJIMYECKasl pelIéTka (aToMHasi, MOHHAs, METajInyecKasi, MOJIEKYJsipHas), UOH,
KATHOH, aHUOH, DJIEKTPOJIUT U HEIEKTPOJIUT, DJIEKTPOJIUTHIECKASL JUCCOLIMALIUS, PEAKLIH
WOHHOTO OOMEHA, OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIUH, OKUCIUTEIb U
BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE, JIEKTPOJIN3, XUMUYECKOE PAaBHOBECHE,
oOpaTuMble U HEOOpaTUMBIE pEaKIMM, CKOPOCTb XUMHUYECKOM peaKIiH, KaTalu3aTop,
[T/1K, Koppo31s METAJUIOB, CILIABbI

2.2

OCHOBOIIOJIararomure 3aKOHbI XUMHU: 3aKOH COXpPaHCHHA MACChI, nepnonnqecxnﬁ 3aKOH
I[I/I MeHz[eJIeeBa, 3aKOH ITOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po

2.3

TCOpHUUn XUMUU: ATOMHO-MOJICKYJISAPpHAA TCOpU, TCOpHUA SHCKTPOJ'II/ITI/ILICCKOI\/JI
JAUCCOMAal1

Brnagenue oCHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIKOYAOIIEH:

YMEHHME MPaBUIBHO HCMOJIb30BaTh M3YYEHHBbIE BEIIECTBA M MaTepuaibl (B TOM 4YHCIIE
MUHEpaJIbHbIE yJOOpEHUs, METAIbl M CIUIaBbl, NMPOAYKTHI NepepabOTKH MPUPOIHBIX
MCTOYHUKOB YIJIEBOJOPOJIOB

(yruyist, mpupomHOro rasa, HeTH) B OBITY, CEJIHCKOM XO3SHCTBE, HAa MPOU3BOJICTBE U
MOHMMAaHNUE 3HAYCHUS KHUPOB, OCIKOB, YIIIEBOAOB JiI OpPraHM3Ma 4YelOBEKa; yMEHHe
MIPOTHO3UPOBATH BIUSHUE BEIIECTB U XUMHUYECKUX MPOIECCOB HA OPTaHU3M YEJIOBEKA U
OKPYKaIOIIYIO IPUPOJHYIO CPELY

3.2

YMCHHUEC UHTCTPUPOBATH XUMHWYCCKUEC 3HAHUA CO SBHAHUAMU APYTUX y‘—Ie6HI)IX npeaMETOB

3.3

HaJIM4Yue ONbITa PadOTHI C Pa3IMUYHBIMU UCTOYHUKAMU MH(GOPMaLMU 110 XUMHUH (HaydHas
1 Hay4YHO-TIOIYJISIpHAs JIMTEPATypa, CII0BApH, CIPAaBOUYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHUBHO OLICHUBATh I/IH(l)OpMaHI/IIO 0 BCIICCTBAX, HMX MPCBpallICHUAX H
[MPAKTUYCCKOM IMPUMCHCHHU W YMCHHC HUCIIOJIB30BATh ec AJid pCHICHUS yqe6H0-
IIO3HABATCJIbHBIX 3aJa4
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4 BnajeHve ocHOBaMM MOHATUHHOTO anmapaTta U CHUMBOJIMYECKOTO S3bIKa XUMHH IS
cocTaBieHUs (POPMYT HEOPraHWYECKHX BEIIECTB, YPABHEHHH XWUMHYECKHX PEaKIIUi;
ocHoBamu xuMHu4eckoil HoMeHkatypsl (IIIPAC u TpuBHanbHOIN)

5 YMeHne 00bSCHATH CBSA3b MOJIOXKEHHU 37ieMeHTa B [leproandeckoil cucteme ¢ YMCI0BbIMU
XapaKTePUCTUKAMHU CTPOSHUS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsija sjpa,
oO11ee YUCIIO 3JEKTPOHOB), PACIpeIeICHUEM JIEKTPOHOB [0 SHEPreTUYECKUM YPOBHSIM
ATOMOB TIEPBBIX TPEX MEPHOIOB, KATTUS U KAIBIIHS

6 [IpencraBieHue o MNEPUOJAUYECKOW 3aBUCHUMOCTH CBOMCTB XUMHYECKHUX 3JIEMEHTOB
(paaunyc aToma, 3IEKTPOOTPHUIATENLHOCTD), MPOCTHIX U CJIOKHBIX BEIIECTB OT MOJOKEHUS
hiieMeHTOB B Ilepuoauueckoii cucteme (B MajblX IEpHOJaxX U IVIaBHBIX MOATpyNIax) u
PIIEKTPOHHOTO CTPOEHUS aToMa

7 YMmenue kiaaccuumpoBarh:

7.1 XAMHYECKHE DJIEMEHTHI

7.2 HEOpraHUYECKUE BEIIeCTBa

7.3 XUMHUYECKHUE PEaKIINI

8 'YMeHHe onpenensrh:

8.1 BaJICHTHOCTh M CTENIEHb OKHCICHUSI XUMUYECKUX 3JIEMEHTOB, 3apsii HOHA

8.2 BUJ] XUMUYCCKOU CBSI3U M TUTT KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX

8.3 XapaKTep Cpeibl B BOJAHBIX PacCTBOpaxX BEUIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIIUTEh U BOCCTAHOBHUTEIIb

9 'YMeHue xapakTepu3oBaTh (pU3ndecKkre U XMMUYECKHUEe CBOMCTBRA:

9.1 MPOCTHIX BEIIeCTB (KUCIOPOJ, 030H, BOJOPO, TpaduT, anmMas, KpeMHHi, a3oT, ¢ocdop,
cepa, XJI0p, HaTPUM, KM, MarHui, KaJbllUi, A TFOMUHHM, KEI€30)

9.2 CJIO’KHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PacTBOPOB (BOJa, aMMHUAK, XJIOPOBOIOPO/I,
CepoBOIOPOA, OKCHIbI M TUApokcuabl metamuioB I-IIA rpymm, amomunus, meau (l1),
nuHKa, sxenesa (11 u 1), okeuner yraepoaa (Il u 1V), kpemuus (1V), azota u pocdopa (111
u V), cepsl (IV u VI), cepuucras, cepHas, a30TucTasi, a3oTHas, pochopHas, yroibHas,
KpEMHUEBAsi KUCI0Ta U X COJIH)

9.3 MPOTHO3UPOBATh U XapaKTepU30BaTh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa U
CTpOCHHS, TNPUMEHCHHWE BEHICCTB B 3aBUCUMOCTH OT HUX CBOWCTB, BO3MOXHOCTh
MPOTEKAHUS XUMHUYECKUX MPEBPAICHUH B Pa3INYHBIX YCIOBUSIX

10 'YMeHUe COCTaBIISITh MOJIEKYISPHBIE M HOHHBIC YPAaBHEHUS PEAKIIUii, B TOM YHUCIIE:

10.1 peakuii HOHHOTo OOMeHa

10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINI

10.3 VWLTIOCTPUPYIONINX XUMHUYECKHE CBOMCTBA M3YYSHHBIX KIAcCOB (TPYII) HEOPTaHUIECKUX
BEIIECTB

10.4 OITBEPIKIAIONNX TCHETHYCCKYIO B3aUMOCBSI3b MEX Ty HUMH
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11 'YMeHue BBIYUCIATh (IPOBOIUTE PAcU€Thl):

111 OTHOCHUTEJIBHYI0 MOJIEKYJSIPHY0O M MOJIIPHYKO MAacChl BEILECTB, MaCCOBYIO JOJIO
XUMHUYECKOT0 3JIEMEHTA B COCIMHECHUH

11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira3oB

11.4 [0 YpPaBHEHUSIM XUMUYECKUX PEAKIINI U HaXOIUTh KOJIMYECTBO BEUIECTBA, 00BEM U Maccy
[PEareHTOB WK MPOJYKTOB PEaKlUuu

12 Biianenue (3HaHuEe OCHOB):

121 OCHOBHBIMH METOJAaMU HAy4YHOT'O IMO3HAHMs (HAONIOJeHHE, W3MEPEHUE, IKCIEPUMEHT,
MOJICJIUPOBAHUE) TPU MU3YUYEHUU BEUIECTB M XUMUYECKUX SIBICHUH; yMEHHE
chopmynupoBaTh IPOOIEMY U MPEAJIOKUT YT €€ PEIICHUS

12.2 Oe3omacHOl pabOThl € XMMHYECKMMHU BEIIECTBAMM, XUMHUYECKOM TIOCYIOM W
1ab0paTOPHBIM 000PYIOBAHHEM

12.3 npaBUiIaMy OE30MAaCHOTO OOpaIIEeHUs! C BEUIECTBAMH, HCIIOIb3YEMbIMH B MOBCETHEBHOM
PKU3HU, TpaBWJIaMHU TIOBEJEHUS B LEISIX COEpeKeHUs 3I0pOBbS M  OKpYKarolen
MPUPOTHON Cpe/bl; MOHUMaHUE Bpea (OMacHOCTH) BO3ICUCTBUS HA KMUBBIE OPraHU3MBbI
onpeAeNéHHBIX BEIIECTB, CIMOCOOOB YMEHBIICHHUS W MPEIOTBPALEHUS HX BPEAHOTO
BO3JICUCTBUSA

13 Hanuune npakTUYECKUX HAaBBIKOB IUIAHUPOBAHMS W OCYILIECTBIEHUS CIIEAYIOLIUX
XUMHUYECKUX IKCIIEPUMEHTOB:

131 M3y4eHUE U OMHcaHue GU3NYECKUX CBOICTB BEILIECTB; O3HAKOMIICHHE ¢ (PU3UUYECKUMU U
XUMUYECKUMH  SIBJICHUSIMU,  ONBITHI, WJUTIOCTPUPYIONIUME TPU3HAKKH TPOTEKaHUs
XUMUYECKUX PeaKnui

13.2 H3ydeHre crioco0OB pa3eseHus cMecen

13.3 MMOJIy4eHUE KUCIOpOJa U U3YYEHHE €r0 CBOMCTB; MOJIYYEHUE BOJOPOAA U U3YUYEHUE €To
CBOICTB; MOJIyU€HHUE YTIEKUCIIOrO ra3a U U3y4eHHEe ero CBOWCTB; MOJyYeHUEe aMMHUaKa 1
M3y4EHUE €r0 CBOMCTB

13.4 [IPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JI€H PACTBOPEHHOIO BELECTBA

135 PUMEHEHWE MHJIUKATOpOB (JakMyca, MeTWJopaHxka U (eHondranenHa) aus
ONpeIeTICHUs] XapaKTepa Cpeibl B pacTBOpaxX KUCIOT U MIeJI0YeH

13.6 MCCJICIOBAHNE W OINHMCAHUE CBOWCTB HEOPTraHUYECKHX BEIISCTB Pa3IMYHBIX KJIACCOB;
M3y4EHUE B3aUMOJIEUCTBUS KUCIOT C METAJUIaMH, OKCUAaMH METAJJIOB, pACTBOPUMBIMHU U
HEpPaCTBOPUMBIMU OCHOBAaHUSIMHU, COJIIMH; TIOJIyYeHHE HEPACTBOPUMBIX OCHOBAHHIA;
BLITECHEHHE OJIHOTO MeTajula JPYT'MM W3 pacTBOpa COJNH; HCCIeOoBaHHE aM(pOTEPHBIX
CBOMCTB THAPOKCHIOB aTFOMUHUS U ITUHKA

13.7 pEIICHNE SKCIEPUMEHTAIBHBIX 3a7ad 1mo TeMaM: «OCHOBHBIE KJIACChl HEOPTaHUYECKUX

COCTMHEHUI»; «INEKTPOIUTUYECKAs AUCCOoLMalusgy; «BaxHelme HeMeTaajabl U HUX
coennmHeHNn»; «BaxkHEHTITE MeTaJlIIBl M UX COSIMHEHUS
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13.8 XUMHYECKUE OKCIEPUMEHTBI, WUIIOCTPUPYIOIIME NPU3HAKA MPOTEKAHUS PEAKLHM
MOHHOTO OOMEHA; KaueCTBEHHBIC PEAKIIMM Ha MPUCYTCTBYIOIIME B BOJHBIX PAacTBOpax
WOHBI: XJIOPUA-, OpOMHI-, HOIUA-, cylabdaT-, dhochar-, kapOOHAT-, CHIIMKAT-aHUOHBI,
TUAPOKCH/I- MOHBI, KATHOHBI AMMOHMS, MarHus, Kajblus, aJIIOMUHUS, kene3a (2+) u
pkenesa (3+), menu (2+), muHKa

14 YMeHue:

14.1 [PEJICTABIISITh PE3YIbTAThI IKCIIEPUMEHTA B (POpME BEIBOJIOB, I0KA3aTEILCTB, IPa(hUKOB U
TaOJIHI] ¥ BBISIBJIATH YMITUPUYECKUE 3aKOHOMEPHOCTH

14.2 YCTaHABIIMBATh CBSI3U MEXKIY PEaTbHO HAOIIOJACMBIMU XUMHUYECCKHMH SIBJICHUSIMH H

poLecCaMy, TPOUCXOSIMMUA B MakKpo- M MHKPOMHpE, OOBSACHATH IPUYHHBI
MHOT000Opa3usl BEIIECTB

Hepeqeﬂb IJIEMECHTOB COACPKAHUSA, IIPOBEPACMBIX HA OCHOBHOM

rocyiapCcrBeHHOM 3K3aMEHE 110 XUMHUH

Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS

1 [lepBoHaYa/IbHBIE XUMUYECKUE MTOHATHUSA

11 UucTtsie BemecTBa u cMecu. CriocoObI pa3ziesieHus: cMecei

1.2 ATOMBI 1 MOJIEKYJIbl. XUMHUUYECKHUE 3JIeMEHThI. CHMBOJIbI XUMHYECKUX
PIIEMEHTOB. [IpocThIe U CI0XKHBIE BELIECTBA.

1.3 Xumudeckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIeMEHTOB. CTeNeHb OKUCTICHUS

1.4 3aKOH IOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENbHas aToMHas Macca. OTHOCHUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XUMHYECKOT0 3JIEMEHTA B COEAMHEHUN

15 KonuuectBo BemiectBa. Monb. Momnspras macca. Mossipubliii 00bEM razoB. BzanmocBsizb
KOJIMYECTBA, MACChl U YUCJIa CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6 dusznueckue M XUMHYECKUE SBJICHUS. XHUMHYECKash peakuus M e NpHu3HaKH. 3aKoH|
COXpaHEHUs MACChl BEUIECTB. XUMUYECKHE YPaBHEHUS

2 [lepnonnueckuit 3akoH u Ilepmonmueckas cucremMa XUMHYECKMX diieMeHTOB [JI.I.
MenneneeBa. CTpoeHHE aTOMOB

2.1 [Iepuonnueckuii 3axoH. [lepuoanueckas cucrema xuMudeckux 3semMeHToB J[.1. Meneneena.
[lepuonap! u rpyribl. DU3UYECKUN CMBICI TTOPSIKOBOTO HOMEpa, HOMEPOB MEePUOa U TPYIITIbI
bJeMeHTa

2.2 Crtpoenne atoMoB. CoctaB aTOMHBIX a1ep. M3oTomnbl. DnekTpoHbl. CTpoeHHE ANEKTPOHHBIX
o0onouek atomoB TepBbiXx 20 xumuyeckux dneMmeHToB Ilepmommyeckoii cucremsr J.W.
Menneneena

2.3 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB,

Kanus, Kanblus (paadyca aTOMOB, AJIEKTPOOTPULIATENBHOCTH, METANIMYECKUX U
HEMETAJJIMYECKUX CBOWCTB) U UX COEAMHEHUN B COOTBETCTBUU C IOJIOKEHUEM DIIEMEHTOB B
[leproanuecKkoil CHCTEME U CTPOCHUEM MX aTOMOB
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3 CtpocHue BemecTra

3.1 XuMuaeckas CBSI3b. KoBasientHas (monsipHast u HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMUYECKUX AJIeMEHTOB. MloHHast cBsi3b. MeTainueckas cBs3b

3.2 Tunsl KpucTaNIn4ecKuX pel€ToK (aToMHasi, MOHHAs, METAaJNINYECKas ), 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XMMUYECKOU CBSI3H

4 BaxHellne IpencTaBUTENIM HEOPraHWYeCKUX BellecTB. Hemeramnel M MX COECIMHEHWS.
MeTasuibl U UX COeUHEHUS

4.1 Knaccuukanus 1 HOMEHKIaTypa HEOPraHMUECKUX COeTMHEHHI: OKCHI0B (coeo0pasyromiue:
OCHOBHBIE, KHUCJIOTHBIE, aM(OTepHbIE) W HecoieoOpas3yrolue; OCHOBaHMM (IIENOYN U
HEpaCTBOPHMBIC OCHOBAHHS); KHUCIOT (KHUCIOpOACOIEpXKAaMe ©  OECKHCIOPOIHBIE,
0JIHOOCHOBHBIE U MHOT'OOCHOBHBIE); coJiel (CpEIHUX U KUCIBIX)

4.2 du3nyeckue M XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOAOPOJA, XJOpa,
KICIIOpO/Ia, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHS

4.3 du3znueckue U XUMHYECKHE CBOMCTBA MPOCTHIX BEIECTB-METAJJIOB: JIMTUSA, HATPUs, Kalusi,
Mar"usi 1 Kajblus, aIFOMUHHUS, XKelle3a. DIEKTPOXUMUUECKUN Psiji HAPSDKEHUH METalIOB

4.4 @usznueckue UM XMMHYECKME  CBOMCTBA  BOJOPOJHBIX  COCIMHEHHM  HEMETAIUIOB:
XJIOPOBOJI0POJIa, CEPOBOAOPO/Id, AaMMHUAKA

4.5 dusnyeckne 1 XUMUYECKUE CBOICTBA OKcuaoB HemeTasuios: cepol (1V, V1), azora(Il, IV, V),
docdopa(1ll, V), yrnepoga(Il, IV), kpemuus(I'Y). [lonyuenne okCuaoB HEMETAIIIOB

4.6 Xumudeckue cBoiicTBa okcuaoB: MetaiwioB |A-IA rpynm, nuaka, meau(IT) u sxenesa(Il, 11).
[lonyyeHue OKCHJ0B METAJIIOB

4.7 XUMHUECKUE CBOMCTBA OCHOBAHUH M aM(OTEPHBIX THAPOKCUIOB (Ha IpUMepe THAPOKCHIOB
QIIOMHHUS, JKene3a, HuHKa). [lomyyenne ocHoBaHui U aM(OTEPHBIX THIPOKCH]IOB

4.8 OOmre XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOIHON, CEPOBOJOPOIHON, CEpHUCTOM,
CepHOil, a30THOM, (ochopHOU, KpeMHUEBOU, yroapHOH. OcoOble XMMHUYECKHE CBONCTBA
KOHILICHTPUPOBAHHOM CEpHOM M a30THOM KUCIOT. IlosydeHne Kucior

4.9 OO01re XuUMUYECKUE CBOMCTBA cpeHuX coneil. [Tomyuenue comeit

4.10 [Tonmy4yenue, coOupanue, paco3HaBaHUE BOAOPO/Ia, KUCIOPOa, aMMHUAKa, YTIIEKUCIIOro ra3a B
imaboparopuu

4.11  |[[lonmyueHne amMMMaka, CEpHOW M A30THOH KHUCJIOT B HPOMBIIIIEHHOCTH. OOmMe crocoObl
[10JIy4€HUs] METAJJIOB

4.12 ['eHeTHyecKas CBSA3b MEXAY KJIaCCAMHU HEOPTraHMYECKUX COCIUHEHUN

5) XUMUYECKUE peaKkLiun

5.1 Knaccuukanus XuMHUECKUX PeakMid 0 Pa3IMYHbIM IPU3HAKAM: TI0 YHUCITY
11 COCTaBY YYaCTBYIOIIMX B PEaKLMHU BELIECTB, MO TemaoBoMy 3(ddexTy, mo M3MEeHEHHIO
CTENeHEW OKUCIICHUSI XUMHUUYECKHUX 3JIEMEHTOB

5.2 TeroBoil >PQexT XUMUUECKOM peakluu, TEePMOXMMUYECKHE YpaBHEHHs. OK30- ¥
HHAOTEPMHUUYECKHE PeaKINK. TepMOXUMHUECKHUE YPaBHEHUS

5.3 OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakiuu. OKHUCINUTENH M BOcCTaHOBUTENH. IIponeccsl
OKHCJICHUSI WU BOCCTAHOBJICHHsI. DJIEKTPOHHBIA OajaHC OKHUCIUTEIHHO-BOCCTAHOBHUTEIIHHON
peakuuu

5.4 Teopust snexkTpoauTHUECKON aucconuanvu. KaTuoHBI, aHMOHBL.  OJIEKTPOJIUTHI U

HCOJICKTPOJIUTEI. CunbHbIE U cla0kIe OJICKTPOJIUTHI. CreneHb JUCCOoImrManmn
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5.5 PeaKHI/II/I HOHHOI'0 OOMeHa. ¥YCJIOBHUSA IIPOTCKAHUA peaKuHﬁ HOHHOT'O 06M6Ha, IIOJIHBIE H

COKpAILCHHBIC HOHHBIC YPABHEHUS PEaKLIMM

XUMUS U OKpYy’Karolas cpeaa

6.1 BemectBa 1 mMarepualibl B MOBCEIHEBHOM >KHM3HM 4YelloBeKa. be3omacHoe HCIOJIb30BaHUE
BEIIECTB U XMMHUYECKUX peakuuid B 1abopaTtopuu u ObiTy. IlepBasi momMoIb Npu XUMHYECKHX|
0KOrax M OTpaBICHUSIIX

6.2 XHUMHUUYECKOE 3arps3HEHHE OKPYKAIOWIEH cpenbl (KUCIOTHBIE 0XKIU, 3arpsi3HEHUE IOYBBI,
BO3/lyXa U BOJOEMOB), CIOCOOBI ero mnpeaoTBpaiieHus llpenenbHas pomycTumas
konueHtpanus Bemects (I11K). Ponb xumun B pereHnu 3K0JI0rHuecKuX nmpooieM. Y cuiieHue
mapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOS

6.3 [Ipumenenue cepsl, a3ota, pochopa, yriepoaa, KpeMHUS U UX COSTUHEHUH B OBITY, MEIHIIUHE,
[IPOMBIIIIJICHHOCTH U CEIbCKOM X03giicTBe. [I[puMeHeHe MeTauioB U CIUIaBOB (CTallb, YYT'yH,
IOpATIOMUHNN, OpOH3a) B OBITY M MIPOMBIIIJICHHOCTH WX coenuHeHui. [loHsaTre o koppo3un
METaJIJIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4 [IprpoaHbIE UCTOYHUKHU YIJIEBOJOPOAOB (yroiyib, NMPUPOAHBIA ra3, HEPTh), MPOAYKTHl HX
nepepaboTku (OEH3UH), X POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5 [lepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEUIECTBAX KAaK O COEJUHEHMSX Yriiepoja
(MeTaH, 9TaH, STWIEH, AaleTUJICH, 3TaHOJ], TJIUIEPUH, YKCycHas kuciota). [lonstue o
OMOJIOTMYECKH BaKHBIX BEIIECTBAX: )KUPAX, OCIKaX, YIIeBOJaxX - M X POJIHU B )KU3HU YEIIOBEKA|

7 Pacuérsr:

7.1 o (hopMynamM XMMHUYECKIX COCAMHEHUI

7.2 Macchl (MacCOBOM) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XMMUYECKHM yPaBHEHUSM

105


http://226school.ru/
mailto:info.sch226@obr.gov.spb.ru

T'OCYJAPCTBEHHOE BIOJ’KETHOE OBIIIEOBPA3OBATEJIBHOE YUPEXJIEHHUE JIUIENA Ne 226
®PYH3EHCKOI'O PAUOHA CAHKT-IETEPBYPT A

PE ORGP = P~ PANSH D S . A <~h"]

1 momaaxa 192071 Cankrt-IlerepOypr yir. ByxapeE:TCKaﬂ 1.33, xopr. 6, mutep A, ten/dakc 774-53-56
2 momazaka 192241 Caunxkr-IlerepOypr FOxHoe mocce 1.55 kopi. 7, ctpoenue 1;
http://226school.ru;  e-mail: info.sch226@obr.gov.spb.ru

BHNOJIOI'UA

[Tporpamma no yuebHomy npeamery «buonorusi» (mpeamernas obnactb «EcTtecTBeHHO-
HayyHbl€ TIPEIMETHI») (J1ajgee COOTBETCTBEHHO — IporpamMma IO OHMOJOruH, INpeiCcTaBiIcHAa B
o0pa3oBaTenbHON IporpaMMe Ha 6a30BO ypOBHE

IHosicHuTebHASA 3anIMCKA.

[Iporpamma mo OMOJOTMHM Ha YpPOBHE OCHOBHOTO 0OIIero 0Opa3oBaHHs COCTaBlieHa Ha
OCHOBE TpeOOBaHHI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTelbHOM MPOTrpaMMbl
OCHOBHOTO o0Immero oopaszoBanus, npeacraBieHHbix B @I'OC 00O, a Taxke ¢enepanbHOU
paboueii MporpaMMbl BOCTIUTAHUS.

[Iporpamma mo Ouojoruu HampaBlieHa Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOM
IPaMOTHOCTH O0YYaIOIIMXCs M OPraHU3alMI0 U3YUYeHUs OMOJIOTHH Ha IeITeIbHOCTHOM ocHOBE. B
nporpaMMe 1O OWOJIOTHH YYUTHIBAIOTCS BO3MOKHOCTH YYEOHOTO IpeIMeTa B pealn3aluu
tpeboBanuit ®I'OC OOO Kk mIaHUPyeMbIM JHUYHOCTHBIM W METANpEeIMETHBIM pe3yiIbTaTaM
o0y4YeHHsI, a TaKKe peaju3alys MEXKIPEIMETHBIX CBA3€H €CTECTBEHHO-HAYYHBIX YUeOHBIX
MIPEIMETOB Ha YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHMs.

[Iporpamma 1o GHMOJOTHM BKIIOYAET pacHpeeiiCHHE COepKaHu yueOHOTO MaTepraa 1o
KJIaccam, a TaKXKe PEKOMEHAYEMYIO MOCIIeI0BATEIbHOCTh U3yYEHHS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COICPKAHUS ¢ YUYETOM BO3PACTHBIX 0COOCHHOCTEH 00ydaronmxcsl.

B nporpamme no 6uonoruu onpeenstoTcsi OCHOBHBIE LIEIH U3YYeHHs OMOJIOTUU HAa YPOBHE
OCHOBHOTO 00Iero o0pa3oBaHHs, IUIAHUPYEMbIE pPe3yJIbTaTbl OCBOCHHUS TPOTPAMMBI IO
OMOJIOTUM: JIMYHOCTHBIE, MeETalpeAMEeTHbIe, TMpeAMeTHbIe. lIpenqMeTHBIE MIIaHHpPyEMbIE
pe3ysbTaThl JaHbl I KaKJ0T0 rojla U3y4eHus OMOJI0ruu.

buonorus pazBuBaer MpeCTaBICHUS O MMO3HABAEMOCTH XUBOW MPHUPOABI U METOJaxX eé
MO3HAHMS, MTO3BOJISET CPOPMUPOBATH CUCTEMY HAayUHBIX 3HAHUM O KUBBIX CUCTEMAX, YMEHUS UX
MOJTy4aTh, MPUCBANBATH U PUMEHSTH B )KHU3HEHHBIX CUTYAIIHUSX.

buonornueckas mnoaroroBka oOecnedyMBaeT MNOHMMAaHHWE OOYYaAIOUIUMHCS HAayYHBIX
IIPUHILIMIIOB YEJIOBEYECKOW NEATEIbHOCTH B TNPUPOJE, 3aKJIAIbIBAET OCHOBBI JKOJIOIMYECKOU
KYJIBTYpBbI, 30POBOr0 00pa3a )KM3HH.

HeasiMu n3yyeHusi 6MOJIOTMH HA YPOBHE OCHOBHOT'O 00IIET0 00pa30BaHUs SIBJISIOTCS:

(dbopMUpOBaHHE CHUCTEMBl 3HaHMM O TMpPHU3HAKaX U Mpoleccax KU3HEAESATEIIbHOCTH
OMOJIOTHYECKUX CUCTEM Pa3HOIO YPOBHS OpTaHU3alNM;

dbopMHUpOBaHHE CHUCTEMBl 3HAHUW 00 OCOOEHHOCTSX CTPOCHHS, >KU3HEACSITEIBHOCTU
OpraHM3Ma 4eJIoBeKa, YCIOBUAX COXPAHEHUS €T0 310POBbS;

(dbopMupOBaHHE YMEHHIl NPUMEHSATb METOAbl OHOJOTMYECKOW HayKuh ISl H3Y4EHHUS
OMOJIOTMYECKUX CUCTEM, B TOM UHCIIE OPraHU3Ma YellOBeKa,

(dbopMUpOBaHHE YMEHMH HCIHOJB30BAaTh HMH(OPMALMIO O COBPEMEHHBIX JIOCTH)KEHUSX B
oOmactu Ouonmormu [yl OOBSICHEHUS TPOLIECCOB U  SBJICHUH JKUBOM MPHUPOJBI U
YKU3ZHEJEATEIIbBHOCTH COOCTBEHHOTO OPTaHU3Ma,

¢dopmMHpoBaHUE YMEHUN OOBACHATH POJIb OMOJIOTUU B IPAKTHYECKON IEATEILHOCTH JIIOCH,
3HayeHHe OWOJIOTMUECKOT0 pa3HOOOpa3usi 1 COXpaHEeHUs Ouocdepbl, MOCIEICTBUS
JESATEIILHOCTH YEJI0OBEKA B IPUPOJE;

(bopMUpOBaHNE FKOJIOTHUECKON KYJIbTYpPhI B LENISIX COXPAaHEHHS] COOCTBEHHOTO 3/10POBbSI U
OXpaHbl OKPYKAIOILEN CPEJIBI.

JocTu:kenne 1esieidi mporpamMMbl 10 OMOJIOrMH  of0ecne4yuBaeTcsi pelieHueM
CJIeAYIOIIUX 32124

npuodpereHue 00ydarIMMUCS 3HAHUM O >KMBOW NMPHUPOJE, 3aKOHOMEPHOCTSAX CTPOEHUS,
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KU3ZHEJEATEIIbHOCTH M CPEeNo00pa3yrolell poju OpraHM3MOB, YeJOBEKe KaK OMOCOIUATbHOM
CYIIECTBE, O POJIM OMOJIOTHYECKOM HAYKH B IPAKTUYECKOH IEATEIbHOCTH JIIOICH;

OBJIaJICHUE YMEHHSIMHU IPOBOJUTH HCCIIEIOBAaHUS C HCIOJIb30BAaHUEM OHOJIOTHYECKOTO
000pyI0BaHUs M HAOMIOACHHUS 32 COCTOSIHUEM COOCTBEHHOTO OpraHU3Ma;

OCBOEHHUE PUEMOB pabOTHI ¢ OHoIOornyYeckoil nHpopMaluei, B TOM YHCIIe O COBPEMEHHBIX
JOCTIKEHUSIX B 00JIaCTH OMOJIOTHH, €€ aHATTN3 U KPUTHUECKOE OIICHUBAHUE,

BOCIHUTAaHKUE OMOJOTMYECKU U SKOJIOTMYECKU TPAMOTHOM JIMYHOCTH, TOTOBOM K COXPaHEHUIO
COOCTBEHHOT0 3710POBbsI U OXPaHbl OKPYKAIOIIEH CPEIBL.

OO01ee 9nciio 9acoB, pEKOMEHIOBAaHHBIX JIJIsl U3y4deHUs: Onosioruu, —238 4acoB: B 5 Kitacce
— 34 qaca (1 gac B Hezent0), B 6 kinacce — 34 vaca (1 yac B Henento), B 7 kinacce — 34 yaca (1 gac
B HeJeN0), B 8 Kitacce — 68 yacoB (2 yaca B Hezlento), B 9 kiacce — 68 yacoB (2 yaca B HEZACIIO).

[Ipennaraemblii B mporpamme 1o OMOJIOTUU NEPEYEHb JIAOOPATOPHBIX U IPAKTHUECKUX
paboT sABISETCS PEKOMEHIATENIbHBIM, YUUTEIb JIeJaeT BbIOOp MPOoBeIeHUs 1a00paTOpHBIX paboT
U ONBITOB C y4€TOM UHAMBUAYAIbHBIX OCOOCHHOCTEH  OOydaroluxcs,  CIHCKa
AKCIIEPUMEHTAJIbHBIX 3a/IaHUH, IIpe/IJlaraéMbIX B paMKaX OCHOBHOI'O T'OCYIapCTBEHHOIO 3K3aMeHa
1o OUOJIOTHUH.

Conep:xanue o0yuyeHus B S Kiacce.

Buosorusi — Hayka o0 ;KMBOW npUpoae.

[lonsitne o »xu3Hu. Ilpu3Haku >XkUBOro (KJIETOYHOE CTPOEHME, IUTAHUE, JIbIXaHUE,
BbIJIETICHHE, POCT U Apyrue npusHaku). OOBEKThl )KUBOWH U HEKHUBOW MPHUPOJIBI, UX CPABHEHHUE.
JKuBas m HeXUBas NpUPOJA — €IUHOE LENOE.

buonorus — cuctema Hayk o *uBoil npupoae. OcHOBHBIE pa3felnbl Ouosnoruu (6oTaHUKa,
300JI0THSI, KOJIOTHS, IUTOJIOTHS, aHaTOMHuA, (u3nonorus u npyrue paszaensi). [Ipodeccun,
CBs3aHHbBIE C OMOJIOTHEHN: Bpau, BETepUHAp, MCUXOJOT, arpOHOM, XKHUBOTHOBOJ U Apyrue (4-5
npodeccuit). Csi3b OMOJOTMM C APYTUMHU HayKamMH (MaTeMaTHKa, reorpadus U Apyrue Hayku).
Posib Guonoruu B mo3HaAHUH OKPYKAIOLIET0 MUPA U MPAKTHUECKOHN JEITeIbHOCTH COBPEMEHHOTO
YyeJloBeKa.

Kabuner Ouonoruu. IlpaBuna moBeneHuss U paboTbl B KaOuWHETe C OHMOIOTMYECKHMHU
npuOopaMu U HHCTPYMEHTaMHU.

Bbuonorndeckue TepMuHbI, NOHATHUS, CUMBOJIBIL. McTounnku 6nonornyeckux 3Hanui. [lonck
MH(OpPMaLlUU C HCIOJIb30BAaHUEM PA3IMYHBIX HMCTOYHUKOB (HAy4YHO-TIOMYJISIpHAs JIMTEpaTypa,
CIPaBOYHMKH, 1IHTEpHET).

Metoabl n3yueHus ;KUBOIi IPUPOBI.

Hayunble MeTOABl M3y4eHHs >KUBOH MPUPOJbI: HAONIOJIEHHE, 3KCIIEPUMEHT, OIMCaHUE,
u3MepeHnue, knaccupukanusd. [IpaBuna paboThl ¢ yBEIUMYUTEIbHBIMU IPUOOPAMH.

Merton omnucaHuss B OWOJIOTMM (HATJISIHBIM, CIIOBECHBIH, CXeMmaTHdeckuii). Meton
u3MepeHus: (MHCTpyMEHThl u3MepeHus). HalmroneHne u 3KCHEepUMEHT KakK BEIylUe METOJIbI
6uonoruu.

JlaGopaTopHbIie U paKTUYECKHE PAOOTHI.

N3yuenue nabopatopHoro o00OpyI0BaHUSA: TEPMOMETPHI, BeChl, Yalku Iletpu, mpoOupkw,
MeH3ypkH. [IpaBuna paboTsl ¢ 060pyI0BaHUEM B IIKOJIHLHOM KaOUHETE.

O3HaKOMJIEHHE C YCTPOWCTBOM JYIIbl, CBETOBOI'O MUKPOCKOIIA, TIPAaBUIIa PabOThI C HUMHU.

O3HakoMJIEeHHME C pacTUTEIbHBIMH M JKUBOTHBIMU KJIETKaMH: ToMara U apOy3a
(HaTypanpHBIE Tpernaparsl), UHPY30puu Ty(derabKd U TUAPHI (TOTOBBIE MHUKPOIpENapaThl) C
MOMOMUIBIO JIYTIbl U CBETOBOI'O MUKPOCKOIIA.

OKCKypCUH WIN BUJEOIKCKYPCHH.

OBnazneHre MeToJaMH U3yUYeHUS )KUBOW IPUPOJIbI — HAOIIOJEHUEM U SKCIIEPUMEHTOM.

OpraHu3Mbl — TeJ1a JKUBOIi MPUPO/IBI.

[TonsitTue 00 opranusme. JlosaepHble U siiepHble opraHu3Mbl. KieTka u e€ OoTKphITHE.
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Knerounoe ctpoenue opranuzmoB. Lluromnoruss — Hayka o kietke. Kierka — HauMmeHbIlas
€AMHMIIA CTPOCHHUS M IKU3HEAEATEIbHOCTH OpPraHU3MOB. YCTPONCTBO YBEIWYUTEIbHBIX
npuOOpOB: JyNbl U MUKpOcKoma.. CTpoeHHEe KJIETKH MOJI CBETOBBIM MHKPOCKOIIOM: KIJIETOYHAs
000J104Ka, IUTOILIA3Ma, JIPO.

OOHOKIIETOYHBIE U MHOTOKJIETOYHBbIE OpraHu3Mbl. KileTku, TKaHU, OpraHbl, CHCTEMBI
OpraHoB.

KuznenestenbHocTh  opranu3MoB.  OcoOEHHOCTH ~ CTPOGHHS U TIPOIIECCOB
KHU3HEIEATEIILHOCTH Y PAaCTCHUH, )KUBOTHBIX, OaKTepHil U TpHOOB.

CBoiicTBa OpraHM3MOB: IHTaHUE, [IbIXaHUE, BbIACICHUE, [BWKEHHE, Pa3MHOXKEHUE,
pa3BUTHE, Pa3IPa)KUMOCTb, IPUCIIOCO0IEHHOCTh. OpraHu3M — €JUHOE LENOE.

PaznooOpa3ue opraHu3MoB U uX Kiaccudukamus (TakCOHbI B OMOJIOTMH: I[APCTBA, THUIIBI
(oTnenbl), KJIacchl, OTPsiAbI (MMOPSAKH), CEMEHUCTBA, POJbI, BUIbL. bakTepun U BUPYChI Kak (OpPMBI
YKU3HU. 3HaYeHHe OaKkTepuil U BUPYCOB B MPUPOJIE U B KU3HU YEIIOBEKA.

JlabopatopHble U IpaKTUUYECKHE PaOOTHI.

N3ydyeHne KJIETOK KOXHIIBI YellyH JiyKa IOJ JYHOM M MHKPOCKOIOM (Ha HpuUMepe
CaMOCTOSITENILHO MPUTOTOBIIEHHOTO MUKPOIIPEnapara).

O3HaKoMJIEHHE C IPUHLIMIIAMUA CUCTEMATUKH OPTaHU3MOB.

Habmroienue 3a norpebiaeHreM BObl PACTEHUEM.

Opranusmsl u cpeia o0UTaHUS.

[TonsTue o  cpeme  oburtanusa. Bognas, Ha3zeMHO-BO3IyIIHAs,  IOYBEHHa,
BHYTpPHOpPraHU3MEHHasi cpensl oouranus. [lpeacraBurenu cpen obutanus. OcoOeHHOCTH cpen
obOutanusi opranu3moB. [IpucnocobiaeHust opranu3MoB K cpene ooutanusi. Ce30HHbIE U3MEHEHUS
B )KM3HU OPIaHU3MOB.

JlabopaTopHble U IpaKTUYECKHE PAOOTHI.

BrisiBiienue npucrnoco6eHui OpraHu3MOB K cpesie OOMTaHus (Ha KOHKPETHBIX IPUMEPax).

DKCKYpCUU WA BUJEOIKCKYPCHH.

PactutenbHbIil ¥ 5KUBOTHBIA MUP POJHOTO Kpasi (KpaeBeeHue).

IIpupoanbie coodiecTBa.

[lonsiTne o mnpuponHom cooOuiectBe. B3auMocBsi3u OpraHU3MOB B IPUPOJIHBIX
coobmectBax. [lumeBbie cBsi3u B cooOmiecTBax. [luieBble 3BeHbs, LENMM U CETH NUTAHMAL.
[TpousBoauTenu, NOTPEOUTENH U Pa3pyLIUTENH OPraHMYECKHUX BEIIECTB B MPUPOTHBIX
coobmiectBax. [Ipumepsl NMpUPOIHBIX coOOLIeCTB (Jec, MpyA, 03€pO U JIpyrue MpHUpOTHBIE
COOOIIIECTBA).

HckyccTBEeHHbIE COOOIIECTBA, UX OTIMUYUTENbHBIC NMPU3HAKK OT MPUPOIHBIX COOOIECTB.
[TpyunHBl HEYCTOMYMBOCTH HMCKYCCTBEHHBIX COOOIIECTB. POJIb MCKYCCTBEHHBIX COOOIIECTB B
YKU3HU YEJIOBEKa.

[Ipuponusie 30Hb1 3eMiu, ux obutarenu. dnopa u GayHa NPUPOIHBIX 30H. JlanAmadTh:
IIPUPOJIHBIE U KYJIBTYPHBIE.

JlaGopaTopHbIie U paKTUYECKHE PAOOTHI.

N3yueHne UCKyCCTBEHHBIX COOOIIECTB M X oOuTaTenel (Ha mpuMepe akBapuyMa 1 JApyrux
HCKYCCTBEHHBIX COOOIIECTB).

OKCKypCUH WIN BUJEOIKCKYPCHH.

W3ydeHne npupoAHbIX cOOOIIECTB (Ha MpHUMepe Jeca, o3epa, IpyAa, Jiyra U JIpyrux
HPUPOIHBIX COOOIIECTB.).

N3ydeHre ce30HHBIX SIBICHUN B )KU3HU MPUPOIHBIX COOOIIECTB.

7KuBasi npupoaa u 4e0BeK.

V3MeHeHus B IPUPOJE B CBSI3U C Pa3BUTHEM CEJIBCKOTO XO3SIMCTBA, MPOU3BOACTBA U POCTOM
YHUCJICHHOCTU HaceJeHUs. BiusHue yenoBeka Ha )KMBYIO IPUPOAY B X0/1€ UCTOpUU. [ 1o6ambHbIE
HKOJIOTHYECKHUE TTPOOIEMBI. 3arpsi3HeHHE BO3IYIIHONW M BOJHOW 000J10UeK 3eMiid, TIOTEpPH TOYB,
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ux npenorspamenue. Ilytm coxpaHeHus Ouosorndeckoro paszHooOpasus. OxpaHsemble
TEPPUTOPUH (3allOBEJHUKH, 3aKa3HUKH, HAIIMOHAJIbHBIE NIAPKU, NaMATHUKU npuposl). KpacHas
kHura Poccuiickoit @enepanun. OCo3HaHUE )KU3HU KaK BEJIUKOM IIEHHOCTH.

[IpakTuueckue pabOTHI.

[TpoBenenue akuuu no yOopke Mmycopa B Oumkaiiliem Jiecy, Napke, CKBepe WIM Ha
IIPUIIKOJIBHON TEPPUTOPHH.

Conep:xkanue o0yueHusi B 6 kiiacce.

Pacrure/IbHBIN OPraHU3M.

boranuka — Hayka o pacteHusx. Paznensl 6otanuku. CBsi3b OOTAHUKHU C IPYTHMHU HayKaMu
U TexHUKOH. O0IIMe NPU3HAKU PACTEHUH.

Pa3zHooOpasue pacTteHHH. YPOBHM OpraHM3allid PACTUTEIbHOIO OpraHumimMa. Beicume u
Hu31ue pacteHus. COpOBbIE U CEMEHHBIE PACTEHHUS.

PactutenbHas knerka. M3ydeHue pacTUTENbHOM KIIETKM IIOJ CBETOBBIM MHMKPOCKOIIOM:
KJIETO4Hasi 000JI0YKa, SApO, LMTOMIa3Ma (IUIACTH]bl, MUTOXOHJPUHU, BAKYOJIU C KJIETOUHBIM
cokoM). PacturenpHbie TkaHu. OYHKIIMU PACTUTEIbHBIX TKAHEH.

Opranel 1 cucteMsl OpraHoB pacteHuil. CTpoeHue OpraHoB PaCTUTEIBHOTO OPraHUu3Ma, UX
POJIb U CBSI3b MEXAY COOOM.

JlaGopaTopHble U paKTUYECKUue paboThl.

W3yueHne MEUKPOCKOIIMYECKOTO CTPOEHUS JIMCTa BOAHOTO PACTEHUS JJI0IEH.

W3yueHue CTpoeHUsl pPaCTUTEIbHBIX TKaHEH (MCI0JIb30BaHUE MUKPOIIPENIAapaToB).

N3ydyeHue BHEIIHErO0 CTPOEHHS TPABSHUCTOIO LIBETKOBOI'O pPAacTEHUs (HA MXUBBIX WIIU
repOapHbIX K3EMIUIIpPAaX PacTeHUM): MacTyIIbs CyMKa, peibKa JIMKasi, JIOTUK €IKUI U Jpyrue
pacTeHus.

OOHapy)xeHHe HEOPraHUYECKUX M OPraHWYECKHUX BELECTB B PACTCHUH.

OKCKYpCUU WIN BUJEOIKCKYPCHUH.

O3HaKOMJIEHHE B IPUPOAE C LIBETKOBBIMU PACTEHUSMH.

CrTpoenne 1 MHOroo0pa3ue NOKPHITOCEMEHHBIX PACTEHUMH

Crpoenue cemsH. OGpa3oBaHue TUI0I0B U ceMsiH. Tumsl mioaoB. PacnpocTpanenue miooB
U ceMsiH B ipupojie. CocTaB U CTpOEHHUE CEMSH. Y ClIOBUS IpopacTaHus ceMsiH. [loaroroska cemsin
K II0CEBY.

Buabel kopHel W TUIIBI KOpPHEBBIX cHCTEM. Bupowsmenenust kopHen. Kopenb — opran
MOYBEHHOT0 (MUHEpalIbHOT0) NuTaHus. KopHu U KOpHEBbIe cucTeMbl. BHellHee u BHyTpeHHee
CTpOEHHE KOPHS B CBA3M ¢ ero pyHkuusamu. KopHeBoil uexnuk. 30Hbl KOpHs. KopHEBbIe BOJIOCKH.
Poct kophs. Ilornomienne KOpHAMHU BOJbI U MMUHEPAJIbHBIX BELIECTB, HEOOXOIUMBIX PACTEHUIO
(xopHeBoe JaBieHue, ocMoc). BuionzMenenue KkopHei.

[ToGer. Pa3Butue nobera u3 nouku. CtpoeHue credis. BHelHee U BHyTpeHHEE CTPOCHUE
mucta. BunonsMenenus noberos: KOpHEBHUILE, KITyOeHb, IykoBULla. 11X cTrpoenue, Gnonaoruiyeckoe
U xo3siictBeHHoe 3HaueHue. [loOer m mouku. JlucropacmonoKeHHWe M JIMCTOBAas MO3aHKa.
Crpoenne u QyHkuuu maucta. llpocTble W clOXHBIE JUCThS. BHIOW3MEHEHMS JIMCTHEB.
OcCOo0eHHOCTH BHYTPEHHETO CTPOCHMsSI JIMCTA B CBSI3M C €ro (pyHKIMAMM (KOXKUIA U YCTBHHIIA,
OCHOBHas TKaHb JIMCTa, IPOBOJALINE ITy4KH). JIUCT — OpraH BO3yLUIHOTO MUTAHUS.

Crpoenue u pazHooOpasue 1BeTkoB. Couserusi. [Tnoasl. L[BeTku u conperus. OnbuieHue.
[lepekpécTHOEe ombuleHHE (BETPOM, >KMBOTHBIMM, BOJIOM) M camoonbuieHue. JIBoiiHoe
omooTBopenue. HacrnenoBanue npusHakoB o0oux pacreHuil. OOpazoBaHMe IIOAOB U CEMSH.
Tunsl mmogoB. PacpocTpaHeHue II0I0B U CEMSIH B IPUPO/IE.

JlaGopaTopHbIe U IPAaKTHYECKUE pabOTHI.

W3ydyeHrne cTpOeHUsT KOPHEBBIX CHUCTEM (CTEp>KHEBOM M MOYKOBATOM) Ha MpuMmepe
repOapHBIX FK3EMIUISIPOB UIIH KUBBIX PACTEHUM.

N3yuenne Mukpomnpenapara KIeToK KOpHsI.
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O3HakoOMJIEHHE C BHELIHUM CTPOEHHUEM JIMCTHEB M JIMCTOPACIIOIOKEHUEM (Ha KOMHATHBIX
pacTeHHUsIX).

N3yueHue CTpOeHUs BET€TaTUBHBIX U T€HEPAaTUBHBIX IOYEK (Ha IpUMEpE CUPEHH, TONOJIS U
JPYTUX PacTEHUM).

N3yueHre MUKPOCKOIMMYECKOIO CTPOEHUS JINCTA (Ha FOTOBBIX MUKpOIpenapaTax).

PaccmaTpuBaHue  MHMKPOCKOIMYECKOIO  CTPOEHMS BETKH JepeBa (Ha TOTOBOM
MHUKpOIIpenapare).

HccnenoBanue cTpoeHns KOPHEBUILA, KIIyOHS, TyKOBHULIBL.

W3y4eHne CTpOeHMS LIBETKOB.

O3HaKOMJIEHHE € PA3IMYHBIMUA TUIIAMH COL[BETHH.

N3y4eHne CTpoeHUs CEMSIH IBYAOJIbHBIX PACTCHUM.

N3ydenue cTpoeHust CeMsIH OJJHOI0JIbHBIX PACTEHUM.
7Ku3HeneATeJIbHOCTD PACTHTEIBLHOI0 OPraHU3Ma.

OOMeH BelecTB y pacTeHUn

Heopranudeckue (Boga, MUHEpAJIbHBIE COJIM) U OpraHWYECKHE BemlecTBa (OCNKH, JKUPBI,
YIJIEBO/bI, HYKJIIEMHOBBIE KHCIOThI, BUTAMUHBI U JIpYrHe BellecTBa) pacTeHus. MuHepalbHOE
NUTaHUE pacTeHUH. Y 100peHus.

ITutanue pacteHus

[lornomenne KOpHSAMHU BOJBI M MHUHEPAIBHBIX BEIIECTB, HEOOXOIUMBIX PaCTECHUIO
(kopHeBoe naBieHue, ocmoc). IlouBa, e€ mnogopoaue. 3HaueHHe O0OpaOOTKM IMOYBBI
(oKyuuBaHHE), BHECCHHS YHAOOpPEHHH, NPOPEKUBAHUS NPOPOCTKOB, MOJIUBA IS SKU3HU
KYJIbTYPHBIX paCTeHHH. | maponoHuka.

®otocuHTe3. JINCT — Oprad BO3AYIIHOTO MUTaHU. 3HaUeHHE (OTOCHHTE3a B MPUPOJIE U B
JKU3HU 4EJIOBEKa.

Jp1xanue pacteHus

Jpixanue KopHs. PpIxieHue IOYBBI I YJIYYIIEHUs JbIXaHWsS KOPHEW. YcCIlloBus,
NPEMSITCTBYIONINE JAbIXaHUIO KopHeH. Jluct kak opraH abixaHusi (YCTbUYHBINA ammapar).
[Toctymienue B auct atMochepHOro Bo3ayxa. CuiibHas 3alblIIEHHOCTh BO3/yXa, KaK MPEMNsITCTBUE
JUIsl ApIXxaHusl TucTheB. CTeOenb Kak OpraH JIbIXaHus (HaJU4YUE YCTHUIl B KOXKHUIIE, YEUEBUUEK).
Oco0eHHOCTH AbIXaHUs pacTeHuil. B3auMOCBs3b AbIXaHUS paCTeHUs C (POTOCHHTE30M.

TpaHcnopT BEECTB B PACTEHUMU.

CBsI3b KJIETOUHOT'O CTpOeHUs cTebuis ¢ ero GpyHkuusamu. Poct crebns B unHy. Kiterounoe
CTpoeHHE cTeOJid TPaBSIHUCTOIO PACTEHUS: KOXHIA, MPOBOASIIME IY4YKH, OCHOBHAs TKaHb
(mapenxuma). KnerouHoe ctpoeHue cTelist IpeBecHOro pacTeHus: kopa (mpoOka, i1y0), kamMOui,
JpeBecrHa U cepaleBuHa. Poct ctebus B Tonmuny. [IpoBoasiiye Tkanu KopHs. TpaHcnopT BObI
Y MUHEPAJIbHBIX BELIECTB B PaCTEHUH (COCYbI PEBECUHBI) — BOCXOAIINN TOK. VicnapeHue Bo bl
yepe3 cTedenb U JUCThd (TpaHcnupauus). Perynsius ucnapeHust Boabl B pacteHuu. BiusHue
BHEUIHMX YCJIOBUI Ha HUCHAapeHue BOAbl. TpaHCIOPT OpPraHMYECKHUX BEIIECTB B PAaCTEHUU
(cutoBuaHBIE TPYOKH J1y0a) — HUCXOASIMMA TOK. [lepepacnpenenenre u 3amacaHue BEIIECTB B
pactenuu. Beiaenenue y pacrenuii. Jlucronan.

Poct u passutne pacrenus

[Ipopacranue cemsH. VYcnoBusi mnpopacTaHust ceMmsH. [loArotoBka ceMsH K IIOCEBY.
Pa3BuTne nmpopocTKkoB.

Ob6pazoBarenbHble TKaHU. KoHyc HapacTanus nodera, pocT KOHYKMKa KOpHs. Bepxymieunsiit
Y BCTABOYHBINA pocT. POCT KOpHSI 1 cTeOIIs B TONIMHY, KamOuii. OOpa3oBaHUe TOAMYHBIX KOJIEIT y
JPEBECHBIX pacTeHUU. BiusHMe (QUTOrOPMOHOB Ha POCT pacTeHHs. PoCTOBbIE JBHKEHHA
pactenuii. Pa3Butne mobera u3 MovKwu.

Pa3smHOxeHue pacteHuii M ero 3HaueHue. CeMeHHOe (Te€HEpaTHBHOE) Ppa3MHOMKEHHE
pacrenuii. l[Betku u congerus. OnbiieHue. IlepekpécTHoe ombuieHHE (BETPOM, KHUBOTHBIMH,
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BOJIOM) U camoomnbuieHue. J[BoiiHoe omonoTBopeHue. HacnemoBanue mnpu3HakoB 000OHMX
pacTeHHuil.

BereraruBHoe pa3MHOXKEHHE I[BETKOBBIX pacTeHHl B mpupoxae. BereratuBHoe
pa3MHOXKEHUE KyJIbTypHBIX pacTeHui. Kinonbl. CoxpaHeHHe NPU3HAKOB MAaTEPUHCKOTO PACTEHHUS.
X0341CTBEHHOE 3HAUE€HNE BEr€TaTUBHOTO PA3MHOKECHHUS.

JlabopaTopHbIe U MIPAKTUIECKHE PAOOTHI.

Habmroienue 3a pocToM KOpHSL.

Habmonenue 3a pocrom moodera.

Omnpenenenue Bo3pacta JepeBa Mo CIuiy.

BrlsiBneHue nepeBMKEHNS BOAbI 1 MUHEPAJIbHBIX BELLECTB 110 JPEBECHUHE.

Habmroienue nporiecca BbACICHUS KUCIOPO/a Ha CBETY aKBapUyMHBIMU PACTEHUSMHU.

H3yuenne ponu peIXIeHUS AJI IbIXaHUS KOPHEH.

OBnaznenve npuéMaMu BETE€TATUBHOTO PAa3MHOXKEHHUS pAaCTeHUU (YEepeHKOBaHUE MOOETOB,
YepeHKOBaHUE JINCTHEB U APYTrye) Ha MPUMEpe KOMHATHBIX PACTeHUN (TpajecKaHIIMs, CEHIIONHUS,
OeroHusi, caHceBbepa U APYrue pacTeHus).

Omnpenenenne BCXOKECTH CEMSH KYIbTYPHBIX PACTCHHM U MTOCEB UX B TPYHT.

Habumonenue 3a pocToM U pa3BUTHEM I[BETKOBOI'O PACTEHMsI B KOMHATHBIX YCIOBHSX (Ha
npumepe Gacoau iU TOCEBHOTO rOpoxa).

Omnpenenenue ycaoBUil IpopacTaHUs CEMSIH.

Coaep:xxanue o0yuyeHus B 7 Kiacce.

Cucremaruyeckue rpynimbl pacTeHu.

Knaccudukanus pacrenuit. Bung kak ocHoBHasi cuctemartnueckas kareropusi. Cuctema
pactutenbHOoro Mupa. Husiiue, BbICIINE CIOPOBBIE, BBICIIME CeMEHHbIE pacTeHusi. OCHOBHbIE
TaKCOHBI (KaTerOpUU) CUCTEMaTHKHU pacTeHUi (LIapCTBO, OTIEN, KJIACC, MOPSAIOK, CEMEICTBO, PO,
Bua). Mcropus pa3BUTHS CHCTEMAaTHKH, ONMCAHWE BUJIOB, OTKPBITHUE HOBBIX BHUIOB. Poib
CUCTEMAaTHUKH B OHMOJIOTHH.

Hwusmme pacrenus. Bogopociu. O61miast xapakrepuctuka Bojgopocieit. OTHOKIETOUYHbIE 1
MHOTOKJIETOYHBIE 3€JIEHBIE BOAOPOCaU. CTPOCHHE U JKU3HEIEATENBHOCTD 3€JIEHBIX BOJLOPOCIIEH.
PasmHoxkenue 3enéHbix Bogopociueil (0ecronoe u nosiosoe). bypsle n KpacHble BOAOPOCIH, UX
CTPOEHHE U KU3HEACATEIbHOCTb. 3HAUEHUE BOJOPOCIIEH B IIPUPOJIE U JKU3HU YEIIOBEKA.

Boiciine crnoposblie pacteHus. MoxoBuanble (Mxu). OOmias XapakTepUCTUKAa MXOB.
CrpoeHne U KU3HEICATEIbHOCTh 3€NEHBIX U c(harHoBbIX MXOB. IIpHucnocoGneHHOCTh MXOB K
JKU3HH HAa CHJIBHO YBJIQXKHEHHBIX IMOuYBax. PasMHOXEHHE MXOB, LIMKJI Pa3BUTHs Ha MpUMeEpe
3e€HOr0 Mxa KyKYIIKWH JI€H. Poinb MXOB B 3a0ojauMBaHUM MOYB U TOP(POOOpa3oBaHUM.
Hcnonp3oBanue Topdha 1 IpoAYKTOB €ro nepepadboTKU B X03HCTBEHHON 1€ATEIbHOCTH YEJIOBEKA.

IImayHoBHUIHBIE (ITnaysnsr). XBOILIEBU/IHBIE (XBomm), [TannopoTHUKOBHIHBIE
(ITamopoTHuku). OOmas XapakTEPUCTHKA. Y CIOKHEHHWE CTPOEHUS MaNmOPOTHUKOOOPa3HBIX
pacTeHuil 1Mo cpaBHEHUIO ¢ MXaMH. OCOOEHHOCTU CTPOEHUS M KHU3HEIEATENbHOCTH IJIayHOB,
XBOILIEH U ManopoTHUKOB. PasMHOKeHne manopoTHUKooOpa3HeIx. LMK pa3BUTHS NanOpOTHUKA.
Ponp  fpeBHMX MamopOTHUKOOOpA3HBIX B 00pa3oBaHWM KAaMEHHOIo yris. 3HauyeHHe
ManoOPOTHUKOOOPA3HBIX B IPUPOJIE U KU3HU YEJIOBEKA.

Bricime cemensble pacteHus. ['onocemeHHble. OOmas XapakTEepUCTHKA. XBOMWHBIE
pacTeHusi, ux pazHooOpazue. CTpPOCHHME U IKU3ZHENEATECIbHOCTh XBOWHBIX. Pa3MHOXeHUe
XBOMHBIX, IUKJI Pa3BUTHs Ha MPUMEPE COCHBI. 3HAUEHUE XBOMHBIX PACTEHUM B MPUPOJIE U KUZHU
YyeJioBeKa.

[ToxpeiTocemenHble (1IBETKOBbIE) pacTeHus. OOmias xapakrepuctuka. OcoOeHHOCTH
CTPOEHHUSI U >KU3HENEATEIbHOCTH MOKPHITOCEMEHHBIX Kak Hanbojiee BBICOKOOPIaHM30BAHHOMN
IpYyMNIbl pacTeHui, ux rocrnojcTBo Ha 3emie. Knaccuukaius MOKPHITOCEMEHHBIX PACTEHHIMA:
knacc  JBynonpHele u  knacce OpnononbHble. [Ipusnaku  kiaccoB. Lluknm  pa3ButTus
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IIOKPBITOCEMEHHOT'O PACTCHHUS.

CemelicTBa NOKpPBITOCEMEHHBIX (LBETKOBBIX) pAacTeHMM (M3ydaroTcsd TpU ceMeicTBa
pacTeHHi 1o BbIOOpPY Yy4MTENs ¢ Y4€TOM MECTHBIX YCJIOBHM, IpPU 3TOM BO3MOYKHO H3y4aTb
ceMelcTBa, HE BOLICNIINE B NEPEYeHb, €CIIM OHM SBJIAIOTCS HauboJee paclpoCTpaHEHHBIMHU B
JTAHHOM peruoHe). XapakTepHble IPU3HaKU ceMeicTB kiacca J[BynonbHblie (KpecTouBeTHble, MK
Kamycrapie, Po3ouBernpie, win Po3oBeie, MoTbuibkoBbie, unu bobOoBbie, I[lacnéHoBrle,
CrnoxHonBeTHble, Wik AcTtpoBble) U kiacca OpnHomonbHble (JlweiHble, 3maku, WK
MsrnukoBeie). MuHorooOpasue pacteHuid. JlukopacTymue TpeACTaBUTENId  CEMEUCTB.
KynbTypHBIE IPEACTaBUTEIN CEMENUCTB, X UCIIOJIB30BAHNUE YEITIOBEKOM.

JlabopaTopHbIe U MIPAKTUIECKHE PAOOTHI.

N3yueHune CTpoeHUs OAHOKJIETOYHBIX BOAOpOCHeHl (Ha HpHUMepe XJIaMHUIOMOHAIbl U
XJIOPEJUIBI).

N3yueHne cTpoeHuss MHOTOKJIETOYHBIX HUTYATBIX BOAOPOCIEH (Ha IpuMepe CIIUPOTrupsl U
YIOTPUKCA).

N3yueHnue BHETHETO CTPOEHUSI MXOB (Ha MECTHBIX BHJIAX).

M3y4eHne BHENIHETO CTPOCHNUS TAaIOPOTHHUKA MIIU XBOLIA.

N3yyenue BHEUIHET0 CTPOEHNUS BETOK, XBOM, IIMILIEK U CEMSH I'OJIOCEMEHHBIX pacTeHU (Ha
IpUMEpE €11, COCHBI UJIU JIUCTBEHHHULIBI).

M3yueHne BHEMIHETO CTPOEHUS ITIOKPBITOCEMEHHBIX PACTCHHM.

N3yuenne mnpusHakoB mpejacraButenel cemeiictB:  Kpectousernsie (KamycTHble),
Pozouernrie  (Po3oBbie), MotbuibkoBbie  (boOoBeie), [lacinénoBble, CoXKHOIBETHBIE
(Actposnbie), Jlnnelinbie, 3naku (MSTIMKOBBIE) Ha TepOAPHBIX U HATYPaJIbHBIX 00pa3Iiax.

Onpenenenue BUIOB pacTeHU (Ha mnpuMmepe TpEX CEMEHCTB) € HCMIOIb30BAaHUEM
OIpeACIINTENEH PACTEHUI WIN ONPEICIINTENbHBIX KapTOUEK.

Pa3BuTHne pactutenbHoro Mupa Ha 3emue.

OBOJIIOMOHHOE Pa3BUTHE PACTUTENBHOrO Mupa Ha 3emie. CoXpaHEHUE B 3€MHOW KOpe
PACTUTENBHBIX OCTaTKOB, UX M3ydyeHHE. «KHBbIe HCKOMIaeMBbIe» PaCTUTEIBHOIO apcTBa. JKu3Hb
pacteHuii B Boze. IlepBbie HazeMHbIe pacTeHUs. OCBOEHUE PACTEHUSIMU CYIIH. DTalbl pa3BUTHS
HA3eMHBIX PACTEHUN OCHOBHBIX CHCTEMaTHYEeCKUX Ipymil. Beimepiiue pacteHus.

OKCKypCUH WIN BUJEOIKCKYPCHH.

Pa3Butne pacturensHoro Mupa Ha 3emiie (IKCKypcUsi B NAJIEOHTOJOTHYECKUH WU
KpaeBeuecKuil My3ei).

PacTteHusi B npupoaHbIX co001IeCTBAX.

Pactenus u cpena oOutanus. Dkonorudeckue (akropbl. PacTeHus u yciaoBusi HEKUBOU
IPUPOJBL: CBET, TemrepaTypa, Biara, arMocepHbli Bo3ayX. PacTeHuss u ycioBus >KUBOM
OPUPOBL: MPSIMOE U KOCBEHHOE BO3JEHCTBME OpPraHM3MOB Ha pacteHus. lIpucnocoGieHHOCTh
pacTeHuii k cpeie ooutanus. BzauMocBs3M pacTeHUI MeX Ay COO0M 1 ¢ IPYTUMHU OpTaHU3MaMH.

PacturenbHble coobuiecTBa. BiioBoii cocTaB pacTUTENbHBIX COOOIIECTB, MPe0dIaiatolye
B HUX pacTeHus. Pacnpenenenue BUIOB B paCTUTENbHBIX coobmiecTBax. Ce30HHbIE U3MEHEHUS B
KHU3HU PACTUTENBHOro coobmecTBa. CMeHa pacTUTENbHBIX cooOuiecTB. PacturenbHOCTH
(pacTUTENbHBIN MOKPOB) MPUPOAHBIX 30H 3eMiu. Dopa.

Pacrenus u yei0BeK.

KynbrypHble pacTeHusl U UX MpoucxoxaeHue. LIeHTpel MHOrooOpasust U MpOUCXOXKACHUS
KYJIBTYPHBIX pacTeHHd. 3emienenue. KynbTypHble pacTeHHsI CEIbCKOXO3HCTBEHHBIX YrOJIUM:
OBOIIHBIE, TUIOAOBO-SITOAHbBIE, TMOJEBbIe. PacTeHust ropona, ocoOEHHOCTh TOPOJCKON (hIOPHI.
[Tapku, necomapku, cKBepbl, OO0TaHMUYECKHE cajbl. JlekopaTHBHOE I[BETOBOJCTBO. KOMHAaTHBIE
pacTeHus, KOMHAaTHOE 1LIBETOBOJACTBO. IlociencTBusl NeATENbHOCTH YeNOBEKa B KOCHCTEMax.
OxpaHa pacTUTeNbHOTO MUpa. BoccTaHOBIEHHE YMCICHHOCTH PEIKUX BUJIOB PAaCTeHUN: 0C000
oxpansiemble npupoansie teppuropun (OOIIT). Kpacnas kuura Poccun. Mepsl coxpaHeHus
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PacTUTENBHOTO MUPA.

OKCKypCUU WIN BUJEOIKCKYPCHH.

N3yuenue cenbCKOX031MCTBEHHBIX PACTEHUM PErHOHA.

N3yueHne COpHBIX paCTEHUI pEruoHa.

I'puosl. JInmaiinuku. bakrepun.

I'pubsl. Ob6mas xapakrtepuctuka. lllnsmounsle rpubbl, WX CTPOCHHE, MUTAHUE, POCT,
pazMmHokeHue. Cre00HbIe U AJ0BUTHIE TPUOBI. Mepbl MpoduIakTHKU 3a00JIeBaHUM, CBS3aHHBIX
¢ rpubamu. 3Hau€HUE LUIIMOYHBIX I'PUOOB B MPUPOIHBIX COOOLIECTBAX M KU3HU YEJIOBEKA.
[TpoMblInIeHHOE BhIpAIIMBaHKUE HUIAIIOYHBIX ITPUOOB (IIAMITMHBOHBI).

[Inecuessie rpudsl. [IpoxokeBbie rpubbl. 3HaUCHHE TUIECHEBBIX U JPOXIKEBBIX T'PHOOB B
MPUPOJIE U )KU3HM YesioBeKa (IuieBas U (hapmarieBTHUecKasi IPOMBIIIIEHHOCTD U JPYyTHUe).

[Tapasutnueckue rpubbl. PazHooOpasue W 3HAYCHHUE MAPA3UTUICCKUX T'PUOOB (TOJIOBHS,
CIIOpBIHBS, (uTOPTOpa, TPYTOBUK MU Apyrue). bopbba ¢ 3abosieBaHMSIMH, BBI3BIBAEMBIMU
napa3suTHUYECKUMHU IPUOaMH.

JInmaliHUKM — KOMIUIEKCHbIE opraHu3Mmbl. CTpoeHue numaiHukoB. [lutanue, poct u
Pa3MHOKEHUE JUIIAMHUKOB. 3HAU€HHUE JTUIIATHUKOB B IPUPOJIE U KU3HU YEIIOBEKA.

bakrepun — nosinepusie opranm3mbl. O0mas xapakTepuctuka Oakrepuid. bakrepuanbHas
KieTka. Pa3mHOxeHue Oaktepuii. Pacmpoctpanenue Oaktepuii. Pa3sHooOpasue Oaktepuid.
3HadyeHne OakTepwii B MPHPOTHBIX COOOIIECTBaX. boJe3HETBOpHbIE OakTepud H MEpPHI
npodunakTuku 3a00JIeBaHMi, BhI3bIBAEMbIX OakTepusiMu. bakTepun Ha ciyx0e y yenoBeka (B
CEJIbCKOM XO3SIIICTBE, IPOMBIILIJIEHHOCTH).

JlabopaTopHble U IpaKTUUYECKHE PaOOTHI.

N3yuenue cTpoeHus: OTHOKIETOUYHbBIX (MYKOP) U MHOTOKJIETOUHBIX (TIEHULINILT) TJIECHEBBIX
rpuooB.

N3yyenue cTpoeHMs IUIOAOBBIX TEN HUIAMNOYHBIX TpuOOB (WIM HU3YYEHHE NIISIOYHBIX
rpuOOB HA MYJISKAX).

H3ydeHue cTpoeHus JUIIAHUKOB.

N3yueHue cTpoeHus 6akTepuii (Ha rOTOBBIX MUKpOIpenapaTax).

Conep:xxanue o0yueHus B 8 kiacce.

7KuBOTHBIN Opranusm.

300J10THs — HayKa O KUBOTHBIX. Paznensl 30050orun. CBsi3b 300JI0TUH € IPYTUMH HAyKaMH
Y TEXHUKOM.

OO0mue mnpu3Haku >KUBOTHBIX. OTIWYUS KUBOTHBIX OT pacTeHuidl. MHorooOpasue
KUBOTHOTO Mupa. OJHOKJIETOUYHBIE U MHOTOKJIETOYHBIE XUBOTHbIE. DoOpMa Tena KUBOTHOTO,
CUMMETpHUS, pa3Mephl Tea U Jpyroe.

XKusotHas kierka. OTKpbITHE XMBOTHOM KieTKH (A. JleBenryk). CTpoeHHe >KHBOTHOM
KJIETKU: KJIETOYHasi MeMOpaHa, OpraHOM]bl NMEPEIBUKEHUS, AP0 C SAPBIIIKOM, IUTOIUIa3Ma
(MUTOXOHJPUH, MUIIEBAPUTEIbHBIE U COKPATUTEIbHbBIE BAKYOIIH, TU30COMBI, KJIETOUHBIN LIEHTD).
[Tpoueccel, npoucxoasmue B kierke. Jlenenune kiaerku. TkaHM KUBOTHBIX, UX pa3HOOOpasue.
Oprasel ¥ CUCTEMBI OPTaHOB KUBOTHBIX. OpraHu3M — €JMHOE LIEJIOE.

JlaGopaTopHbIe U IPaKTUIECKHE PAOOTHI.

HccnenoBanue 1oy MUKpOCKOIIOM FOTOBBIX MUKPOIIPENApaTOB KJIETOK U TKaHEN KUBOTHBIX.

CTpoenune ¥ )KN3He1esITeIbHOCTh OPraHNU3Ma }KMBOTHOTO.

Onopa u jABWXKEHHE S>KUBOTHBIX. OCOOEHHOCTH THJIPOCTATUYECKOIO, HAPYKHOTO U
BHYTPEHHEIro CKejleTa y JKMBOTHBbIX. llepenBikeHune y OJIHOKJIETOUYHBIX (amMEOOBUAHOE,
KTYTUKOBOE€). MBbIIlIeUHbIe TBUKEHUSI Y MHOTOKJIETOYHBIX: MOJIET HACEKOMBIX, NTHII, TUIaBaHUE
pBIO, IBIKEHHE TI0 CYIIE TO3BOHOYHBIX )KUBOTHBIX (TI0JI3aHKE, O€T, X01p0a 1 Apyroe). Peryakapie
KOHEYHOCTH.

[TuTanue u NuIEeBapeHHE Yy KUBOTHBIX. 3HaUeHUe nuTaHus. [luraHue u nuunieBapeHue y
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npocTeidux. BHYTpUIONIOCTHOE M BHYTPUKJIETOUYHOE IHILEBAapEHUE, 3aMKHYyTas M CKBO3Has
NUIIEBAapUTENIbHAS CUCTeMa y Oecro3BOHOUHBIX. [IWIeBapUTENbHBIA TPAaKT Yy MO3BOHOYHBIX,
nuIneBapuTesbble  kene3bl. PepMeHTbl. OCOOEHHOCTH NHILEBApUTEIBHOW CHCTEMBl Y
[IPEJICTaBUTENIEN OTPSA0B MIEKOIUTAIOIINX.

JlbIxaHue >KUBOTHBIX. 3HaueHHEe AbIxaHus. ['a3000MeH yepe3 BCIO MOBEPXHOCTh KIIETKH.
Kabepnoe npixanue. Hapyxxubie u BHyTpeHHUE xa0pbl. KoxkHoe, TpaxeitHoe, 1EroyHoe JbIXaHue
y oburateneit cymu. OcoOEHHOCTH KOXKHOTO JIbIXxaHHs. PoJib BO3IyIIHBIX MEIIKOB Y ITHII.

TpaHcnopT BeliecTB y KUBOTHBIX. Ponb TpaHcmopTa BELIECTB B OpraHU3ME KMBOTHBIX.
3aMKHyTas U HE3aMKHYTasi KPOBEHOCHBIE CUCTEMBI y Oecrio3BOHOUYHBIX. Cep/le, KpOBEHOCHbIE
cocynpl. CHMHHOM M OPIOIIHON COCYABI, KallMJLUISAPBI, <JI0KHBIE CEp/Ia» Yy JOXKIECBOTO YEpBs.
OCOOEHHOCTH CTPOEHHUS HE3aMKHYTOW KPOBEHOCHOH CHUCTEMBI Yy MOJUIIOCKOB U HACEKOMBIX.
Kpyru kpoBooOpaiieHuss U 0COOEHHOCTH CTPOSHHs Ceplell Y IO3BOHOYHBIX, YCIOKHEHUE
CHCTEMBI KPOBOOOpAIIIEHUS.

Beienenue y )KMBOTHbBIX. 3HaU€HHE BBIJICJICHUS] KOHEUHBIX MPOAYKTOB OOMEHa BEIECTB.
CokpaTHuTenbHble BaKyoJu Yy MPOCTEHIINX. 3BE31UaThIE KJIETKU U KaHAJIbLbl y TUIOCKUX YEPBEH,
BBIJICJIUTENIbHBIE TPYOOUKM M BOPOHKHM Y KOJBYATHIX dYepBeil. ManblurueBbl COCyabl Y
HaceKOoMbIX. [10uKku (TyJ0BHILIHBIE U Ta30BbIE), MOYETOUHUKH, MOYEBOH My3bIph Y TO3BOHOYHBIX
AKHUBOTHBIX. OCOOEHHOCTH BBIJICJICHUS Y NITUL, CBA3aHHBIE C ITOJIETOM.

[ToxpoBs Tena y KUBOTHBIX. [IOKpOBHI y 6€CITO3BOHOYHBIX. Y CIIO)KHEHHE CTPOCHUS KOXKH Y
103BOoHOUHBIX. Koxa kak opran BeliesneHus. Posib koxu B Temiootnaue. [Ipon3BoiHbIe KOXKH.
CpencTBa acCUBHOM U aKTUBHOM 3alIUTHI Y )KMBOTHBIX.

Koopaunanuss u perynsuusi >KU3HEAEATENbHOCTH Yy JKUBOTHBIX. Pa3apaxumocTs Yy
OJTHOKJICTOYHBIX JKUBOTHBIX. Takcuchl ((OTOTAaKCUC, TPOPOTAKCHUC, XEMOTAKCUC W Jpyrue
takcuchl). HepBHas perymsauus. HepBHas cucrema, e€ 3HaueHue. HepBHas cucrema y
0ccro3BOHOYHBIX: cerdaras (muddy3Has), cTBoJoOBas, y3noBas. HepBHas cucrema Yy
IIO3BOHOYHBIX (TpyOudaras): roJOBHOW M CIIMHHON MO3TI, HEPBBL. Y CIO0XKHEHUE FOJIOBHOTO MO3ra
oT pbl0 10 MuekonuTtaroumx. llosBieHne OONbIIMX MOTyHIApUNA, KOpPbI, OOPO31 U W3BHIIMH.
I'ymopanbnas perynsauusa. Poins ropMOHOB B >kM3HM KUBOTHBIX. [lonoBeie ropmonsl. Ilonosoit
mumop¢usM. Opranel 4yBCTB, UX 3HaudeHue. Penentopsl. IIpocteie u cioxHble ((haceTouHbIe)
IJ1a3a y HaceKoMbIX. OpraH 3peHUs U CllyXa y IO3BOHOYHBIX, UX yclIoxkHeHne. Opransl 000HSIHUS,
BKYCa M OCsI3aHUs y OECIIO3BOHOYHBIX U O3BOHOYHBIX )KMBOTHBIX. Opran O0KOBOH JIMHUY Y PHIO.

[ToBenenne >KUBOTHBIX. BpoxaéHHoe u mnpuoOpeTéHHOE TMoBeneHHe (MHCTHHKT H
HayuyeHue). Hayuenue: ycioBHble peaeKchl, HMIPUHTUHT (3aleyaTiieHue), WHCAUT
(moctuxenue). IloBenenue: mnHIIEeBOe, OOOPOHUTEIBHOE, TEPPUTOPUANBHOE, OpaudHoe,
uccienoBareabckoe. CTUMYIbI TOBEIEHUS.

Pa3smHOXEHME M pPa3sBUTHE KUBOTHBIX. becrnonoe pa3MHOXKEHHE: JEICHHE KIIETKU
OJIHOKJIETOYHOI'O0 OpraHM3Ma Ha [Be, MOoYKoBaHME, (parmeHTanus. llogoBoe pazMHOXKEHHE.
[Tpenmy1ecTBo MonoBoro pasMHoxeHus. Ilonossle sxene3pl. SAnuHuky U cemeHHUKHU. [lonoBbie
KJIeTkH (rametsl). OmnogoTBopenue. 3urota. [laprenorenes. 3apossiieBoe pazputue. CTpoeHue
Aiina nTuisl. BHyTpryTpoOHOE pa3BUTHE MIEKONUTAIOIINX. 3apoabliieBble 000104ky. [Tnanenra
(merckoe Mecto). Ilymounbrii kanatuk (mymnoBuHa). [TocTaMOpHoHaANBHOE pa3BUTHE: TPSIMOE,
Henpsimoe. Metamopdo3 (pa3BUTHE ¢ IPEBPAILLICHUEM): TIOJIHBIM U HETTOJIHBIH.

JlaGopaTopHbIe U IPaKTUIECKHE PAOOTHI.

O3HaKOMJIEHHE ¢ OpraHaMM OIOpPBI U ABM)KEHUS y KUBOTHBIX.

N3ydeHnne cnocoO60B MOTJIOMIEHHS MUY Y KUBOTHBIX.

N3ydenue crocoOoB bIXaHUs Y )KHBOTHBIX.

O3HaKOMJIEHHE C CUCTEMAMH OpraHOB TPAHCIIOPTA BELIECTB Y KUBOTHBIX.

N3y4yeHne nokpoBOB TeNa y )KUBOTHBIX.

W3ydeHne opraHoB 4yBCTB Y JKHUBOTHBIX.
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®opmMupoBaHue YCIOBHBIX PE(IIEKCOB Y aKBAPUYMHBIX PbIO.

CrtpoeHue siina ¥ pa3BUTHE 3apOJIbIIIA NTULIBI (KYypPHULIbI).

CucremaTuyecKue rpynisbl j)KUBOTHBIX.

OCHOBHBIE KAaTEropuu CHUCTEMATHKH >KMBOTHBIX. BUJ Kak OCHOBHasl cHCTEMaTHyecKas
Kareropusi  KMBOTHBIX. Kiaccudukamuss  kuBoTHBIX. CHcTemMa  KMBOTHOIO — MHpa.
CucremaT4eckue KaTeropuu >KUBOTHBIX (LIapCTBO, THIIL, KJIACC, OTPSII, CEMEUCTBO, PO, BUI), UX
conoaurHenue. bunapuas Homenkinarypa. OTpaxeHne COBPEMEHHbBIX 3HAaHUM O TPOUCXO0KICHUU
U POJICTBE KUBOTHBIX B KJIaCCH(PUKALINU )KUBOTHBIX.

OpnHOKIIETOUHBIE )KUBOTHBIE — ITpocTeiiue. CTpoeHHE U )KU3HEAEATEeIbHOCTh IPOCTEHIINX.
Mecrtoobutanue u 00pa3 xku3Hu. OOpa3oBaHue IUCTHI IPH HEOIATOMPUATHBIX YCIOBUSAX CPEJIbI.
MHuoroo6pa3ue mnpocredmnx. 3HAYE€HHE MPOCTEUINUX B NPUPOJE U IKHU3HU UeEJIOBEKa
(oOpa3oBaHHE OCAJOYHBIX MOPOJ, BO30yauTenHu 3aboieBaHMid, cMMOMOTHYecKHe Buabl). IlyTu
3apakeHHs YeJOBeKa M Mepbl MPO(HUIAKTUKH, BBI3bIBAEMbIE OJIHOKJIETOYHBIMU KUBOTHBIMU
(MaJIIpUHHBIN TIIA3MOIHH ).

JlaGopaTopHbie U TPaKTUYECKUE PAOOTHI

Hccnenoanue crpoenust uHGY30puu-Ty(heabku U HaOIofeHHe 3a e€ MepeIBIKEHUEM.
N3yuenune xemoTakcuca.

MHuoroo6pasue npocTeimx (Ha TOTOBBIX Mpenaparax).

MsroroBienue Moenu KIETKH nmpocTeiiiero (ameEonl, HHPY30puu-TY(DETbKU U APYTOE.).

MHuoroknerounble  kuBOTHbIe.  KumeyHomonoctasle.  OOmiass — XapakTepUCTHKA.
Mectooburanne. OCOOEHHOCTH CTPOCHHS W JKU3HEICATCIILHOCTH. DKTOJEpMa W DHTOJCpMA.
BHyTpumnonoctHoe u KiIeToyHOe mepeBapuBaHue nuiu. Perenepamnus. Peduiekc. becronoe
pasMHOkeHHE (moukoBaHue). [loimoBoe pasmHokeHue. [epmadpomutusm. PaznenbHOMNONBIC
KHILIEYHOMOIOCTHBIE. MHOroo0pa3ue KHIIEYHOIOIOCTHBIX. 3HAUEHHUE KHILIEYHOIOJIOCTHBIX B
NPUPOJIC 1 )KU3HU YenoBeka. KopayioBeie NOMHIIBI U UX POiib B pru(ooOpa3oBaHUH.

JlabopaTopHble U IpaKTUUYECKHE PaOOTHI.

UccnenoBanue cTpoeHUsT MPECHOBOAHOW THAPHI W €€ TepeaBMKeHHUs (UIIKOIbHBIN
aKBapUyM).

HccnenoBanue muTanus THAPHI JaQHUSIMA U HAKIONAMH (IIKOJIBHBIN aKBaApUYM).

N3roroBneHre MoJ1eNId IPECHOBOIHOM I'HJIPHI.

[Tnockue, kpyribie, konp4yatbie YepBu. O0mas xapakTepucTuka. OCOOEHHOCTH CTPOCHUS U
KHU3HEIEATEIPHOCTH IUIOCKMX, KPYIJIBIX M KOJbYaThIX 4YepBeil. MHorooOpaszue depseil.
[TapazuTudeckue TUIOCKHE M KPYrible 4epBU. LIUMKIBI pa3BUTHS MEYEHOYHOTO COCAIBIINKA,
ObIYbEro LIEMHs, YelIoBe4YecKoil ackapuabl. YepBH, UX NpUCHOCOOIEHUs K Mapa3uTH3My, Bpel,
HAaHOCHMBIN YEJIOBEKY, CEIIbCKOXO3SHCTBEHHBIM pPACTEHHSIM W KHUBOTHBIM. Mepbsl 10
OPEIyNpPEexKACHUI0  3apaKeHHsl  Mapa3uTUYeCKUMH  uepBsiMH.  Ponb  uepBeil  Kak
mo4YBoOOpazoBaTeei.

JlaGopaTopHble U MpaKTHYECKUue paboTHlI.

HccnenoBanue BHENIHErO CTPOEHHUs J0kzaeBoro uepss. HalOmronenue 3a peaxuuei
JIOX/IEBOTO YEepPBs Ha pa3pakKUTEIH.

HccnenoBanue BHYTPEHHETO CTPOCHUS TOKICBOTO YepBs (Ha TOTOBOM BIIQJKHOM TIpernapaTre
U MUKpOIIpenapare).

W3ydyeHrne mnpucnocobieHuil MapasuTHUECKUX dYepBed K MapasuTH3My (Ha TOTOBBIX
BJIQXKHBIX U MUKpOIIpEnapaTax).

Unenncronorne. OOmias xapakrepuctrka. Cpenpl >KM3HH. BHemHee W BHYTpEHHeEe
CTPOEHHUE WIEHUCTOHOTUX. MHOTr0o0o0pasue uieHucToHorux. IlpeacraBuTeny Kiaccos.

Pakoo6pa3zubie. OCOOEHHOCTH CTPOEHUS U KU3HEIECATSIbHOCTH.

3HavyeHne pakoOOPa3HbIX B MPUPOJIE U KU3HH YeTIOBEKa.

[TaykooOpazubie. OCOOCHHOCTH CTPOCHHS M JKH3HEJSATEILHOCTH B CBSI3M C JKU3HBIO HA
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cyute. Knemu — Bpeaureny KyJabTypHBIX pacTeHUH W Mepbl 00ppObl ¢ HUMHU. [lapazutudeckue
KJIEIIH — BO30YIUTENIN U TEPEHOCYMKU OIMACHBIX Ooyie3Hei. Mephl 3amuThl OoT Kiemeld. Poib
KJIeleil B T0YBOOOPA30BaHUH.

Hacexombie. OcoOO€HHOCTH CTPOEHUS U KU3HEACATEIbHOCTU. Pa3MHOKEHNE HACEKOMBIX H
Tunbl pasButusa. Otpsnael HacekoMbiX: IIpsimokpbuibie, PaBHOkpbUIbIE, Il0MTy:KECTKOKpBLIBIE,
Yemryekpouisle, JKecTkokpbuible, IlepenonuaTokpeuibie, /IBykpbuible U apyrue. Hacekombie —
NEPEeHOCUYMKH BO30yAMTeNel M Napa3uThl 4YelIOBEKa M JOMAIHUX >KUBOTHBIX. HacekoMble-
BpPEIUTEIN Caja, Oropoja, mojs, Jieca. Hacekomble, CHHMXKAIOUIME YUCIEHHOCTb BpEIUTENEH
pacrennid. lloBeneHune HACEKOMBIX, HMHCTHHKTBI. Mepbpl IO COKpPAIEHUIO YHCIEHHOCTU
HACEKOMBIX-BpeUTENeH. 3HaUEHUE HACEKOMBIX B IIPUPOJIE U KU3HU YETIOBEKA.

JlaGopaTopHble U IPaKTUYECKUEe pabOThI.

HccnenoBanue BHEIHETO CTPOSHUSI HACEKOMOT'O (Ha MIPUMEPE MANCKOT0 JKyKa WM JPYTUX
KPYIHBIX HACEKOMBIX-BpPEIUTENCH).

O3HakoMJIEHHE C pa3IMYHBIMU TUIIAMH Pa3BUTHsI HACEKOMBIX (HA MpUMepe KOJUIEKLUH).

Mommtocku. O0mias xapakTepucTuka. MectooOuTanne MOJLTIOCKOB. CTpOSHHE U ITPOIIECCHI
KHU3HEIEATEIIbHOCTH, XapaKTepHble s  OpIOXOHOTMX, JBYCTBOPYATBHIX, TI'OJIOBOHOTHUX
MOJUTIOCKOB. UepThl TPUCIOCOOIEHHOCTH MOJUIIOCKOB K cpele oOutaHusi. PazMHOXeHHe
MOJUTIOCKOB. MHOroo6pa3ue MOJITIOCKOB. 3HaYeHHE MOJUTIOCKOB B IPUPOJIE U KU3HH YeJIOBEKa.

JlaGopaTopHblie U IpaKTUYECKUE PaOOTHI.

HccnenoBanye BHEHIHETO CTPOEHUS PAKOBHUH IIPECHOBOJHBIX M MOPCKHX MOJUIIOCKOB
(paxoBHHBI 0€33yOKH, TIEPIIOBUIIB, IPYIOBUKA, KATYIIKH U APYTHE).

XopaoBele.  OOmas  XapakTepuCTHKA.  3apoJbllIeBOE€  pa3BUTHE  XOPAOBBIX.
Cucrematnueckue rpymnmnsl xopAoBbix. [loarun becuepennsie (annetnuk). [lontun Yepennsie,
nnu [1o3BoHOUHBIE.

Pr10b1. Obmiast xapakrepuctaka. MecrooOuTanue u BHeIIHee cTpoeHue peid. OcoOeHHOCTH
BHYTPEHHEI'0 CTPOCHUS U ITPOLIECCOB KU3HEIeATeNbHOCTH. [Iprucnoco6ieHHOCTb phIO K yCIOBUSAM
oOutanus. OTINYUS XPALIEBBIX PbIO OT KOCTHBIX pbI0. Pa3MHOXKEHUE, pa3BUTHE U MUTpALUs PbIO
B npupojae. MHoroo6pasue pblO, OCHOBHBIE CHCTEMaTH4YecKHe Ipymmbl pbl0. 3HaueHue puid B
IPUPOJIE U )KU3HU YeJIOBEKa. X035 HCTBEHHOE 3HAYEHHE PBIO.

JlaGopaTopHble U MpaKTHYECKUe paboTHI.

HccnenoBanue BHEIMIHETO CTPOSHUS M OCOOEHHOCTEH TepenBIKEHHS PHIObI (Ha TpuMepe
KHUBOHU pbIOBI B GaHKE ¢ BOJOM).

HccnenoBanue BHyTpEHHET 0 CTPOEHUS PBIOBI (Ha TpUMeEpPE FOTOBOTO BIaKHOTO IIpernapara).

3eMmHOBOAHbBIe. OOmIas xapakrepucTuka. MectooOuTaHHe 3eMHOBOJIHBIX. OCOOEHHOCTH
BHEIIHETO U BHYTPEHHETO CTPOEHUS, MPOLIECCOB JKU3HEAEATEIbHOCTH, CBSI3aHHBIX C BBIXOJ0M
36eMHOBOJHBIX Ha cymly. IIpucnocoOiaeHHOCTh 36eMHOBOJHBIX K JKM3HM B BOJE U Ha CYIIE.
Pa3smHoOXkeHue u pa3BuTHE 3eMHOBOHBIX. MHOr000pa3ue 36eMHOBOJAHBIX M UX OXpaHa. 3HAaueHHE
36MHOBOJHBIX B IPUPOJE U )KU3HU YEIOBEKA.

[Ipecmbikaromuecss. OOmas xapakrepucTuka. MecTooOuTaHHE MPECMBIKAIOIINXCA.
OcoOeHHOCTH  BHEIIHEr0 W  BHYTPEHHErO0 CTPOEHHUs IpecMblkaromuxcs. IIpomeccs
KU3HENEATENIbHOCTH. [Ipucnoco6ieHHOCTh MPEeCMBIKAIOIIMXCS K )KU3HU Ha cylie. Pa3MHOXKeHue
U pa3BUTHE NpecMbIKaromuxcs. Pereneparus. MHorooOpasue mpecMbIKaIOIUXCsS U UX OXpaHa.
3HaueHue MPECMBIKAIOMINXCS B IPUPOJIE U )KU3HU YEJIOBEKa.

[tuner. O6mas xapakrepuctuka. OcoOEHHOCTH BHEIIHETO cTpoeHus nNTHil. OcoO0eHHOCTH
BHYTPEHHEI0 CTPOEHHS M IMPOLECCOB KHU3HEAesTeNbHOCTH NTHll. llpucnocobienus nrui K
nonéry. [losenenue. Pasmuoxenue u pa3sutue nrui. 3a0ota o mnotoMcTBe. Ce30HHbBIE IBICHHS B
YKU3HU NTUL. MUrpanuu NTul, ux u3ydyeHue. MHoroodpasue ntuil. JK0JIOTHYECKUE IPYIIbI ITUI
(1o BBIOOPY yuuTeNs Ha IpUMepe TPEX KOJOTHMUECKUX IPYIII ¢ YUETOM PaclpOCTPAaHEHUs MITHUI]
B peruoHe). [IpucnocoOaeHHOCTh NTHUI] K Pa3IUYHBIM YCJIOBHSIM Cpefbl. 3Hau€HUE NTHI] B
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MPUPOJE U )KU3HU YEJIOBEKA.

JlabopaTopHbIe U MIPAKTUIECKHIE PAOOTHI.

HccnenoBaHue BHEITHETO CTPOCHUSI U [IEPHEBOT0 MOKPOBA MTHUIL (Ha IPUMEpe Uydesia ITHI]
¥ Habopa MepbeB: KOHTYPHBIX, yXOBBIX U ITyXa).

HccnenoBanne ocoOEHHOCTEN CKeJIeTa MTUIIBI.

Mnunexonuraromue. O6mas  xapakrepuctuka. Cpeapl  KU3HM — MIIEKOIUTAIOLIMX.
Oco0eHHOCTH BHEIIHETO CTPOSHUS, CKeJIeTa U MyCKYyJIaTyphl, BHyTpeHHEro cTpoenus. [Iponeccsl
JKA3HENICATENIbHOCTU. Y CIIOKHEHHE HEpPBHOM cucrtembl. [loBeneHHME  MIIEKONUTAKOLIUX.
Pasmuoxenue u pazutue. 3a60Ta 0 TOTOMCTBE.

[lepBo3Bepu. OpnHomnpoxonanele (siinexnanymue) u  Cymuarble (HU3LIUE  3BEPH).
[Tnanentapusle Miekonurawmue. MHoroobpasue MIEKONUTAIOMMX (MO0 BBIOOPY Y4MTENS
U3y4alTcss 6 OTpsA0B MIIEKOIUTAIOUIMX Ha IPUMEpPE ABYX BMJIOB W3 KaXKIOrO OTPsAA).
Hacexkomosimubie u Pykokpeuible. ['pei3yHbl, 3aiinieoOpasHbie. XwumiHbie. JlacroHorne wu
KurooOpasusie. [lapuokonsiThbie 1 HenapuokonsiTHeie. [Ipumatsl. CeMelicTBa oTpsia XUIHbIE:
co0aubM, KOLIaubU, KYHbH, MEJBEXKbH.

3HaueHHEe MIICKONUTAIOLIMX B NPHUPOAEC U IKU3HM 4elloBeKa. MiekonuTaromue —
NEPEeHOCYNKH  BO30OyIuTENel omacHeIX 3abonmeBaHwii. Mepsl OOpbOBI € T'pBI3yHAMHU.
MHoroo6pasue MIECKOMUTAIOIIUX POJIHOTO Kpasl.

JlaGopaTopHblie U IpaKTUYECKUE PaOOTHI.

HccnenoBanre 0cOOEHHOCTEH CKeleTa MIEKOUTAIOIIUX.

HccnenoBanue ocoOeHHOCTEH 3yOHON CHCTEMBI MIIEKOTTUTAIOIIUX.

Pa3BuTHe :KHBOTHOrO MHpa Ha 3emuJIe.

OBOJIIOLMOHHOE Pa3BUTHE )KUBOTHOI'O MUpa Ha 3eMJIe. Y CII0)KHEHHE )KUBOTHBIX B IIPOLIECCE
3BOMIOLMU. JloKa3aTenbcTBa 3BOJIIOIMOHHOTO Pa3BUTUA JKUBOTHOro Mmupa. Ilaneonromnorus.
Hckonaemble OCTAaTKU KUBOTHBIX, MX H3ydyeHUE. MeTonibl M3ydeHHs] MCKOIAEMbIX OCTaTKOB.
PecraBpanus 1peBHUX KUBOTHBIX. «OKHBBIE HCKOIAEMBIE) KUBOTHOTO MUPA.

Ku3Hb KMBOTHBIX B Bojie. OJTHOKJIETOUYHbIE )KUBOTHBIE. [[poncX0oXk1eHe MHOTOKIIETOUHBIX
KHUBOTHBIX. OCHOBHBIE 3Tambl 3BOJIONMHU OECHO3BOHOUHBIX. OCHOBHBIE 3Tallbl 3BOJIOLHMU
MO3BOHOYHBIX JKUBOTHBIX. BrIMepIine ;KMBOTHBIE.

JlaGopaTopHble U MpaKTHYECKUuEe paboTHI.

HccnenoBanue MCKOMAaeMbIX OCTATKOB BHIMEPIIUX KUBOTHBIX.

7KvBOTHBIE B IPUPOIHBIX COO01IECTBAX.

JKuBoTHbIE U cpenia oOuTaHus. BiusiHue cBeta, TeMIepaTyphl U BIaXXHOCTU Ha KUBOTHBIX.
[Tprcnoco0aeHHOCTD KUBOTHBIX K YCIOBUSAM Cpeibl OOMTaHUS.

[Tonynsuu *KUBOTHBIX, UX XapaKTepUCTHKU. OAMHOYHBIA U TPYNIOBONW 00pa3 KU3HU.
B3auMocBsI3M KMBOTHBIX MEXAYy cOO0OW M ¢ JIpyrMMU opraHu3mamu. IluimieBsle cBs3u B
npupoaHOoM cooOuiecTse. [IumeBsie ypoBHH, S3KOJIOTHUECKas MUpamMuia. JKOCUCTEMA.

KuBoTHBII Mup npupoAHBIX 30H 3eMiau. OCHOBHBIE 3aKOHOMEPHOCTH paclpeicieHUs
JKUBOTHBIX Ha uiaHeTe. PayHa.

7KuBOTHBIC M Ye10BeK.

Bo3nelicTBue 4yenoBeka Ha JKMBOTHBIX B IPHUPOAE: MPsMOE U KOCBeHHOE. IIpoMbIcioBbIe
KUBOTHBIE (PBIO0JIOBCTBO, 0X0Ta). BeieHue mpombIciia >KUBOTHBIX Ha OCHOBE HAyYHOT'O MTOJIX0/1A.
3arpsi3HEHUE OKPYXKAIOIIEH CPEBI.

OpnomarnrHuBaHue KUBOTHBIX. CeleKius, TOopoJibl, HICKYCCTBEHHBIH 0TOOp, JUKUE MPEIKU
JOMAITHUX JKUBOTHBIX. 3HAaYeHHE JOMAIHUX >KUBOTHBIX B KH3HU uenoBeka. JKuBOTHBIE
CeNIbCKOXO03SHUCTBEHHBIX YroAnil. MeTo/ 16l 60pbOBI C JKUBOTHBIMU-BPEIUTEIISIMH.

I'opon kak oco0asi UCKYyCCTBEHHAsi Cpeia, co3/laHHas 4deaoBeKoM. CHHAHTPOTHBIE BHJIBI
KUBOTHBIX. YCIIOBHSI WX oOuTaHMsA. becro3BOHOYHBIE M IO3BOHOYHBIE >KMBOTHBIE TIOpOJA.
AnanTanus )KHUBOTHBIX K HOBBIM YCJIOBUSAM. PekpeannoHHbIN Mpecc Ha KUBOTHBIX JUKUX BHIOB
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B yCIOBHAX ropoja. besnan3opHele nomamHue XuBOoTHblE. lIuTOMHMKM. BoccranosieHue
YHCIEHHOCTH PEIKUX BHJIOB KUBOTHBIX: 0C000 oxpansiemble nmpupoaasie Teppuropun (OOIIT).
Kpacnas xknura Poccun. Mepbl coxpaHeHus )KUBOTHOT'O MHpA.

Conep:xanue o0yueHus B 9 kiacce.

YenoBek — OHOCONMATILHEIN BUI.

Hayku o uyenmoBeke (aHatomus, ()U3MOJIOTHS, TCHUXOJIOTHS, AHTPOIOJIOTHS, TUTHEHA,
CaHMTapHUs, SKOJIOIUs 4eroBeka). MeTosbl n3ydyeHus: opraHu3Ma 4ejaoBeKa. 3HaueHUe 3HaHuH o
YeJI0OBEKE JUISl CaMOIO3HAHMA M COXpaHEHMsI 310poBbsi. (OCOOEHHOCTH YEJIOBEKa Kak
6HMOCOLMAIBHOTO CYIIECTBA.

Mecro 4YenoBeka B CHCTEME OpPraHMYECKOro mupa. YenoBek Kak 4YacTb IPUPOJBI.
Cucrematnueckoe  IOJIOKEHHE  COBPEMEHHOro  4enoBeka.  (CXOICTBO — 4YeloBeKa €
miekonuraomumMu.  OTiinuue 4YenoBeka OT npumMaroB. JlokasaTenbcTBa  KUBOTHOIO
IIPOUCXOXKICHUS YeroBeKa. YelloBek pa3yMHBI. AHTPOINOIEHE3, €ro ATanbl. buonornueckue n
coluasbHble (PaKTOPBI CTAHOBJICHUS YesloBeKa. YeaoBeuecKHue pachl.

CTpyKTypa opranuzma 4ejoBeKa.

CrpoeHue U XUMHYECKMH cocTaB kieTkd. OOMEH BElIeCTB M MpEeBpalleHUe YHEPIUU B
kjerke. MHorooOpa3ue KIEeTOK, uX JeneHue. HykiemHoBble KUCIOTHL. ['eHbl. XpOMOCOMBI.
XpoMocoMHbIM Habop. Murto3, meiio3. CoMmaTHueckue U mojoBble KiIeTKU. CTBOJIOBBIE KIETKH.
Tunsl TKaHell opraHu3Ma 4esloBeKa: 3MUTEIHATbHbIE, COCAUHUTEIbHBIE, MbIIICYHbIE, HEPBHAS.
CpoiictBa TKaHel, ux (yHkuuu. Opranbl ¥ CUCTeMbl OpraHoB. OpraHu3M Kak €JUHOE LeNoe.
B3anMoCBsI3b OPraHoOB U CUCTEM KAaK OCHOBA T'OMEOCTA3a.

JlaGopaTopHble U paKTUYECKUe paboThl.

N3ydyenne MUKpOCKOIMYECKOTO CTPOEHUSI TKaHEH (Ha TOTOBBIX MUKpOIIpenaparax).

Pacrnio3HaBaHNe OpraHOB M CUCTEM OpPTraHOB yesioBeKa (o Tadiuuam).

HeiiporymopaabHasi peryJjsinus.

HepBHast cucrema uenoBeka, €€ opraHusanus M 3HadeHHe. HelpoHbI, HEPBbI, HEPBHBIC
y371el. Peduiekc. Pednexkropnas ayra.

Penenitopsl. JIByxHeHpoHHbBIE U TPEXHEHPOHHBIE peduiekTopHble Ayrd. CIUHHON MO3T, ero
ctpoenne u Qynkiuu. Pedexcel cnmHHOrO Mo3ra. ['ooBHO# MO3T, €ro cTpoeHue U QYHKIIUU.
Bbonbmme nomymapus. Peduiekcel ronoBHoro mosra. bezyciaoBHble (BpoxkIEHHBIE) U YCIOBHbBIE
(mpuoOpeténnble) peduexcol. ComaTnueckas HepBHas cuctema. BereraTnBHas (aBTOHOMHas)
HepBHas cucteMa. HepBHas cuctema kak equHoe 1enoe. Hapyiienus B pabote HEpBHOM CUCTEMBI.

['ymopanbHas perynauus ¢GyHKOui. OHOOKpuUHHas cucrteMa. JKenesbl BHYTpeHHEH
cekperuu. JKenespl cMelmaHHON cekpeluu. ['OpMOHBI, X POJIb B PEryssiluu (pU3HOIOTHIECKUX
¢byHKIMI opraHuzMa, pocra U pa3BuTus. Hapymienue B paboTe SHAOKPUHHBIX JKEJIE3.
OcobeHHocTr pedaeKTOPHOM U TyMOpPaIbHOM peryasuuu pyHKIUI opranu3ma.

JlaGopaTopHbIie U paKTUYECKHE PAOOTHI.

M3yueHne roJoBHOro Mo3ra 4esjaoBeka (1o MyJsKam).

N3yuenne n3meneHus pa3Mepa 3padka B 3aBUCHMOCTH OT OCBEIIEHHOCTH.

Omnopa u ABHKeHHeE.

3Ha4YeHME OMOPHO-/BUIaTeIbHOTO anmapara. CKeJneT 4elloBeKa, CTPOEHHUE €r0 OTAENIOB U
¢ynkuuu. Koctn, ux xumuueckuii cocras, crpoeHue. Tumbl kocteil. Poct xocteit B JUIMHY U
tommuny. Coenunenne kocteid. Ckener ronoBel. Ckener TynoBuia. CKkeleT KOHEYHOCTEH U BX
nosicoB. OCOOEHHOCTH CKeNleTa YeJOBEKa, CBS3aHHbIE C MPSIMOXOXKJIECHHEM M TpPYIOBOU
JEATEIBHOCTBIO.

Mpimeynast cuctema. CTpoeHue 1 GyHKIUHU CKEIEeTHBIX MBI, PaboTa MBI cTaTHYecKas
U JMHAMUYeCKasi, MbIIIIbI crubaTenu U pasrudarenu. YTomienue Mol ['unogunamus. Poib
JIBUT'aTE€JIbHOW aKTUBHOCTH B COXPaHEHUU 370POBbSI.

Hapymennst onopHO-ABUTaTeIbHON CUCTEMBI. BO3pacTHBIE N3MEHEHMS B CTPOCHUH KOCTEM.
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Hapymenne ocanku. [IpenynpexaeHue HCKpUBIEHUS TO3BOHOYHHUKA U PA3BUTHUS INIOCKOCTOIN.
[Tpodunaktuka TpaBMaTu3Ma. IlepBast momoIIs npu TpaBMax ONOPHO-ABUTaTEIbHOTO armapara.

JlaGopaTopHble U paKTUYECKUue paboThl.

HccenenoBanue CBOMCTB KOCTH.

N3yuenune cTpoeHus KocTer (Ha MyJspKax).

N3yuenue cTpoeHusi HO3BOHKOB (Ha MYJISKAX ).

Onpenenenre ruOKOCTU MO3BOHOYHMKA.

H3mepeHue mMaccel 1 pocTa CBOETO OPraHU3Ma.

W3y4eHne BIUAHUA CTATUYECKOW U JUHAMMYECKON Harpy3Ky Ha yTOMJICHME MBIIIILI.

BrlsiBeHne HapylIEHUs! OCaHKH.

OnpeneneHue NpU3HAKOB IUNIOCKOCTOIHUS.

OxkasaHue 1nepBoi MOMOILIY NPU NOBPEXKAECHUN CKEJIETA U MBIIILI.

BHyTpenHss cpeaa opranusma.

Buytpennss cpena u e€ pyHkun. @opMeHHbIE 3IEMEHThI KPOBU: 3PUTPOLIUTHIL, JTEHKOLUTHI
U TpoMOOUUTHL. MasnokpoBue, ero npuuruHbl. KpacHbI KOCTHBIM MO3T, €ro poJib B OpraHu3Me.
[Tnaszma kpoBu. [locrostHCTBO BHYTpeHHEH cpenbl (romeoctas). CBEpThIBaHUE KpOBH. ['pymnibl
kpoBH. Pesyc-¢pakrop. [lepenuBanue kposu. JloHOPCTBO.

Nmmynuter u ero Buibsl. DakTopsl, BIMAIOLIME HAa HMMYHUTET (IPUOOpPETEHHBIE
UMMYHOJCQUIUTHI): pAJAMAUOHHOE OOJIydeHHE, XWMHUYECKOEe OTpaBJiCHHE, TOJIOJaHHE,
BOCIajlieHue, BUpYycHbIe 3a0oneBanus, BUU-undexuusa. BunoukoBas sxenes3a, nuMdarudeckue
y31bl. Bakiuasl u nedebHble chiBOpoTKU. 3Hauenue padot JI. [acrepa u M.U. MeuynukoBa 1o
W3Y4YEHUIO UIMMYHUTETA.

JlaGopaTopHblie U IpaKTUYECKUE PabOTHI.

N3yueHre MHUKpPOCKOIIMYECKOTO CTPOEHHUS KPOBU YeNlOBEKa M JIATYIIKH (CpaBHEHHE) Ha
FOTOBBIX MUKpOIIpenapaTax.

KpoBooopamenne.

Opransl kpoBooOparenus. CtpoeHue u padoTa cepjia. ABToMaru3Mm cepana. CepredHsbii
IUKJ, €ro JJIMTEIbHOCTh. BonbIIoi u Manblil Kpyru KpoBooOpaieHus. /[BukeHue KpoBU 1O
cocyaaMm. Ilynsc. JIumdaruueckas cucrema, TMMQPOOTTOK. Perynsuus aesrenbHOCTH cepAla U
cocynoB. I'mrmena cepaeuHo-cocyauctoil cuctemsl. IIpodunakrTuka cepaeyHO-COCYIUCTHIX
3a0osieBanuid. [lepBas momoles Npyu KPOBOTEUEHUSIX.

JlaGopaTopHble U MpaKTHYECKUEe paboTHI.

N3mepenue KpoBSIHOTO AAaBJICHUS.

Omnpenenenue myiabca U YUCIA CEPACYHBIX COKPAIIEHUH B ITOKOE M IMOCIE JTO3UPOBAHHBIX
(bu3NYECKUX HArpy30K y YEJIOBEKA.

ITepBast moMoILb IPY KPOBOTEUEHUSX.

JAbixanue.

Jbixanue u ero 3HaueHue. Oprausl Abixanus. JIérkue. BzauMocBs3p cTpoeHns u GyHKIMHA
opraHoB JbixaHus. ['a3000MeH B NE€rkux u TKaHAX. JKu3HeHHass EMKOCTh JIErKUX. MeXxaHu3Mbl
JbpIXaHus. J{pIxaTenbHble NBUKEHUS. Perynsanus AbIXxaHusl.

Wndekunonnsie 060J1€3HU, MEepelaroluecs: Yepe3 BO3AyX, HMPEeayNpexJIeHHue BO3AYIIHO-
KarnesnbHbIX HHpekuuil. Bpen tabakokypeHus, ynorpeOieH!s] HApPKOTHUYECKUX U TCUXOTPOITHBIX
BemecTB. Peannmanus. OxpaHa BO3QylIHOM cpeapl. OKazaHKue NepBOM MOMOIIY IPU OPAKEHNUN
OpraHoOB JbIXaHUS.

JlaGopaTopHbIe U IPaKTUIECKHE PAOOTHI.

W3mepenne o6xBarta rpyAHOI KJIETKH B COCTOSTHUM BJI0Xa U BBIJOXA.

Omnpenenenue 4acToThl AbIxaHus. BiusHue pa3nuyHbix (GakTOpOB HA YACTOTY JbIXaHUSI.

IIuranue ¥ nuLIeBapeHue.

IIntarenpHble BeMECTBA U NUIIEBbIE TPOAYKTHL. IIuTanue n ero 3Havenue. [Inmesapenune.
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Opranbl nuuieBapeHus, ux cTpoeHune u (yHkuuu. DepMeHThl, UX pPOJIb B IHILIEBAPEHUH.
[TumeBapenue B poToBoii ojocTH. 3yOsl ¥ yXo 3a HUMU. [TuiieBapenue B )KenyaKe, B TOHKOM U
B TOJICTOM KHIICYHUKE. DBcacblBaHMe nUTAaTenpHBIX BeUleCTB. BcacblBaHHME  BOZBL
[TuieBapuTenbHbIE JKEIE3bl: IEYEHD U MOIKEIYA0UHAs JKEIe3a, X POJb B MUILEBAPEHUH.

Mukpobruom dYenoBeka — COBOKYIMHOCTh MMKPOOPTaHM3MOB, HACEJSIOIIMX OpraHHu3M
yejoBeka. Perymsmms numeBapeHus. MeToapl M3Y4YeHHUS OpraHoB mNHIIeBapeHHs. PaboTb
W.II. ITaBnoBa.

l'uruena nuranus. [IpenynpexneHue TIMCTHBIX M KETyJOYHO-KUIICYHBIX 3a00JeBaHUH,
IUIIEBBIX OTPABJICHUN. BiMsHNE KypeHHs U alIKOTr0JIs Ha MUILEBAPCHUE.

JlabopaTopHbIe U MIPAKTUIECKHE PAOOTHI.

HccnenoBanue aecTBUS (EPMEHTOB CIIFOHBI HA KpaxMadl.

Haolmnronenue neiicTBUs eIy JOUHOrO COKa HAa OCJIKHU.

OO0MeH BelecTB U NpeBpalieHue SHEPTUH.

OOMeH BellecTB M NIpPEBpallleHHME HEPruu B oOpraHusMme desnoBeka. [lnmactuueckuit u
sHepreTuuecknii oomen. OOMeH BOABI U MUHEPAIbHBIX coseil. OOMeH OenKOB, yrieBOJOB U
KHUPOB B OpranusmMe. Peryssius oOMeHa BeIeCTB U MPEBPALCHUs SHEPTUH.

Buramunbl u ux posnp ans opranusma. lloctynnenue ButamMuHOB c numiei. CuHTes
BUTAaMUHOB B OpraHu3Me. ABUTaMUHO3bI U THIIOBUTAMHUHO3bl. COXpaHEHNE BUTAMUHOB B ITHILE.

Hopwmbl u pexxum mutanus. PanmonanbHOe muTaHue — (akTop YKPEIUICHUS 310POBBSI.
Hapymenue oOMeHa BelecTs.

JlaGopaTopHblie U IpaKTUYECKUE PabOTHI.

HccnenoBanue cocraBa MPOILyKTOB MUTAHUS.

CocraBieHr€e MEHIO B 3aBUCUMOCTH OT KaJIOPUMHOCTH IHILH.

Koxa.

Crpoenne u pynkun koxu. Koxa u e€ npousBogasie. Koxka u repmoperyisinus. Brusaue
Ha KOXY ()aKTOPOB OKPY>KaIOLIEeH Cpebl.

3akanuBaHue M ero posib. CrocoObl 3akajdvBaHUs oOpraHu3Ma. [HUrueHa KoOXH,
TUTUEHUYECKHe TpeOOBaHUS K OfexkJe M 00yBU. 3a00sIieBaHUS KOXH M HUX NPEAYNPEKICHUS.
[Ipodunaktuka M mepBas MOMOLIb IPH TEIJIOBOM M COJHEYHOM yjaapax, OXorax u
00MOPOKEHHSIX.

JlaGopaTopHbIie U paKTUYECKHE PabOTHI.

HccnenoBanne ¢ NOMOLIBIO JIYIBI ThIJIbHOW U JaJIOHHOW CTOPOHBI KUCTH.

Omnpenenenne KUPHOCTH Pa3IMUHbIX YYACTKOB KOXKH JIUIIA.

Onucanue Mep 1Mo yxXoy 3a KOKEH JIMIA U BOJIOCAMU B 3aBUCUMOCTH OT THIIA KOXKHU.

OrnucaHne OCHOBHBIX TUTHEHUYECKUX TPeOOBaHU K OJ1eK 1€ U O0YBH.

Broiaenenue.

3nauenue BblaeneHus. Opranbl BoleneHUs. OpraHbl MOYEBBIICIUTEIBHON CUCTEMBI, UX
cTpoeHue M (yHKIMU. MukKpockonuueckoe ctpoeHue nodku. Hedpon. OOpa3oBaHue Mouwu.
Perynsuus moueoOpa3zoBaHUs M MOYEHCITyCKaHUs. 3a00JIeBaHUs OpPraHOB MOYEBBIIEIUTEIHLHON
CUCTEMBI, UX IIPEIYNPEKICHUE.

JlaGopaTopHbIe U IPAKTUIECKUE PAOOTHI.

OmnpeneneHre MECTOMONIOKEHUS TOYEK (Ha MYJISKe).

Onucanue mep NpoPuJIaKTUKU 00J1e3Hel MOYeK.

PasmHoKeHHE H pa3BUTHE.

Opranbl penpoaykuuu, ctpoeHue u (yHkuuu. Ilomoswie sxenesbl. IlojoBble KIETKH.
OmonorBopenue. BuyrpuyrpoOHoe pazButue. Biusiaue Ha sMOpruoHanbHOE pa3BUTHE (aKTOPOB
okpyxaromiei cpenpl. Ponpl. Jlaktamus. Poct u pas3Butne peG€Hka. IlomoBoe co3peBanue.
HacnenoBanme mnpusHakoB Yy uyenoBeka. HacnenctBeHHele Oo0Ne3HM, HMX HOPUYMHBI U
npenynpexaenue. Habop xpomMocom, MoioBble XpOMOCOMBI, TeHbI. Pob reHeTHueckux 3HaHun
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JUISL IaHUpoBaHus ceMbr. Hbekuu, nepesaroniecs nojaoBbIM MyTEM, UX TPOPUIaKTHKA.

JlabopaTopHbIe U MIPAKTUIECKHIE PAOOTHI.

Onucanne OCHOBHBIX Mep MO MpoduiiakThke MHGEKIHOHHBIX BUPYCHBIX 3a00JIeBaHUIL:
CIIN/] v renatur.

Oprasnsl 4yBCTB U CEHCOPHbIE CHCTEMBI.

Opranel 4yBCTB U MX 3HaueHue. AHanu3aTopbl. CeHcOpHble cucTeMbl. a3 u 3peHue.
Onrtnueckass cucrema riasza. Cerdarka. 3pUTENbHBIE PELENTOPBI. 3PUTEIBHOE BOCIPUSATHUE.
Hapymenus 3penus u ux npuyunsl. ['uruena spenus.

VYxo u cinyx. Crpoenne u (GyHKIMM opraHa ciiyxa. MexaHusm paboOThl CIyXOBOTO
aHasiinzaropa. CiyxoBoe Bocnpusatue. Hapyiienus ciyxa u ux npuuussl. ['uruena ciyxa.

Opransl paBHOBECHSI, MBIILIEYHOT'O YYBCTBA, OCA3aHMs, O0OHSIHUS U BKyca. B3aumopeiicTaue
CEHCOPHBIX CUCTEM OpraHU3Ma.

JlaBoparopHble U MpakTU4YeCcKre paboTh

OrnpeznenieHne OCTPOTHI 3pEHUS Y UYETIOBEKA.

N3yuenue cTpoeHus oprana 3peHust (Ha MyJIshKe U BJIaXKHOM IIperapare).

W3ydeHue CTpoeHHs oprana ciiyxa (Ha MyJspke).

IToBenenue u ncuxumka.

[lcuxuka u moBeneHue uvenoBeka. [loTpeOHocTH W MOTUBHI moBeneHus. ColuanbHAs
00yCJIOBJICHHOCTb TIOBEICHUS YesoBeKka. PeduiekTopHas teopust moBeneHus. Breicmas HepBHas
NesTeNIbHOCTh 4enoBeka, paborsl .M. CewenoBa, I.IL IlaBnoBa. Mexanusm o0pa3oBaHus
yCIOBHBIX peduiekcoB. Topmoxenue. JuHaMmudeckuii crepeoTur. Poiilb TOpMOHOB B TTOBE/ICHUMU.
HacnenctBeHHble W HEHAClEICTBEHHBbIE  NIPOrpaMMbl  TOBEACHMS Yy  YEJIOBEKA.
[IpucnocoOuTENBHBIN XapaKkTep MOBEACHUSI.

IlepBas u BTOpas curHayibHble cucTteMbl. [lo3HaBaTenbHas AeATENBLHOCTh MO3ra. Peub u
mpinuieHue. IlamMaTte u BHUMaHue. OMonmu. WHAMBHIyanbHbIE OCOOCHHOCTH JIMYHOCTH:
CIIOCOOHOCTH, TEMIIEPAMEHT, XapaKkTep, OJapEHHOCTh. THUIBI BhICIICH HEPBHOM NEATEIBHOCTH U
temnepaMmenTa. OCoOOEHHOCTH NICUXUKH yenoBeka. [ uruena pu3nueckoro 1 yMCTBEHHOTO Tpy/a.
Pexum tpyna u otasixa. CoH u ero 3HaueHue. [ urneHa cha.

JlaGopaTopHbIie U PaKTUYECKHE PaOOTHI.

N3y4yeHne KpaTKOBPEMEHHOM NaMSTH.

Ornpenenenne 00bEMa MEXaHUYECKOUN M JIOTHUECKOW MTaMsITH.

Onenka c()OpMUPOBAHHOCTH HaBBIKOB JIOTHYECKOTO MBIIUIECHUS.

Yes10BeK U OKpy:KaloLas cpeaa.

YenoBek M OKpyKaromas cpesia. JKojoruyeckue (akTopsl U MX JEHCTBHE HAa OpraHHU3M
YyeJioBeKa. 3aBUCUMOCTD 3710POBbsI UEJIOBEKA OT COCTOSIHUS OKpYXKaroliei cpeapl. MUKpoKiIumar
KUIBIX noMerieHuit. CoOmo/ieHne MpaBWil MOBEIEHUS B OKpY)Karollel cpesie, B OMNACHBIX U
Ype3BbIYAITHBIX CUTYAIUX.

30pOBbE UEIOBEKAa KaK COLMalIbHAs ILEHHOCTb. DakTOphbl, HapylIAIOLIUE 310POBbE:
TUIOUHAMUS, KYpEeHUe, YIOTpeOIeHNE alKorois, HApKOTUKOB, HECOAIaHCHPOBAHHOE MMUTaHUE,
cTpecc. YKpEIUIEHHE 3[0pOBbS: ayTOTPEHUHI, 3aKajJUBaHUE, JBUTATElbHAas AaKTUBHOCTD,
cObanaHcupoBaHHOe nuTaHue. KynpTypa OTHOIIEHHS K COOCTBEHHOMY 3/I0pPOBBIO U 370POBBIO
OKpYyXaroIux. BcemupHas opranu3zanus 34paBoOXpaHEHHUS.

YenoBek kak 4YacTb Ouocdeprl 3emyin. AHTPONOIEHHbIE BO3ACUCTBUA Ha TPUPOIY.
Vp6auuzauusa. [usmimzanus. TexHoreHHbIe U3MEHEHUs B OoKpy»Katomiell cpeae. CoBpeMeHHbIe
r1100abHbIE KOJIOTHYECKHE TPOOIeMbl. 3HaUEHHE OXPaHbl OKPY>KAOIIEH CPeIbl I COXpaHEHUs
YeJIOBEYECTBA.

I[lnanupyembie pe3yibTaThbl OCBOEHHMSI NMPOrpaMMbl MO OMOJOrMH HA
YPOBHE OCHOBHOI'0 00111er0 00pa30BaHus.
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OcBoenue yueOHOTO mpeamera «buonorus» Ha ypoBHE OCHOBHOTO 00OIIero oOpa3oBaHUs
JIOJDKHO 00ECIICUUTh JTOCTHKEHHE CIICAYIOIMX 00yYarOUMMHUCS JINYHOCTHBIX, METAIPEIMETHBIX
U TIPEIMETHBIX PE3YIIbTATOB.

JIM4HOCTHBIE Pe3yJIbTAThI OCBOEHHSI MPOrPaMMbl MO0 OMOJIOTMH OCHOBHOTO OOIIEr0
00pa3oBaHUs JIOJKHBI OTPaKaTh TOTOBHOCTh OOYYArOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOMN
NO3UTHBHBIX IIGHHOCTHBIX OPUEHTAIMH U PACIIMPEHUE ONbITA JCATEILHOCTH HA €€ OCHOBE H B
nporiecce peayn3aiil OCHOBHBIX HAIPaBJICHUN BOCHHUTATEIBHOW JCSATEIBHOCTH, B TOM YHCJIC B
YaCTH:

1) naTpHOTHYECKOTO BOCITUTAHUS:

OTHOUICHUE K OMOJIOTMH KaK K Ba)KHOW COCTABISIOIICH KYJIBTYphI, TOPAOCTh 33 BKJIAJ
POCCHICKHX M COBETCKHUX YYEHBIX B Pa3BUTHE MUPOBOW OMOJIOTUYECKON HAYKH;

2) rPaXJaHCKOTO BOCITUTAHHUS:

TOTOBHOCTh K KOHCTPYKTHBHOH COBMECTHOW JESTEIBHOCTH IPH  BBHIMOJHECHUH
UCCIICIOBAHHI U TIPOCKTOB, CTPEMJICHUE K B3aUMOIIOHUMAHHIO U B3aUMOIIOMOIIIH;

3) yXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

TOTOBHOCTH OIICHHBATh MOBEJCHHE U MOCTYIKH C IMO3UIUK HPABCTBECHHBIX HOPM M HOPM
JKOJIOTUYECKOH KYJIbTYpHI;

MOHMMaHHE 3HAYMMOCTU HPaBCTBEHHOT'O acCIIEKTa JICATEIILHOCTU YEIOBEKa B MEIUIUHE U
OuoJioruu;

4) 5CTETUYECKOTO BOCTIUTAHHUS:

HOHUMAaHKE POJIK OMOJIOTUH B (POPMUPOBAHUH ICTETHUECKON KYJIBTYPhI IHYHOCTH;

5) IeHHOCTH HAyYHOT'O MO3HAHUS:

OpPHEHTALUS Ha COBPEMECHHYIO CHCTEMY HAYYHBIX MPEICTABICHUH 00 OCHOBHBIX
OHMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3AUMOCBSI35IX UEJIOBEKA C MPUPOTHON U COIIMATILHON CPEION;

NOHUMAaHHE POJIM OUOJIOTUYECKON HAyKH B (JOPMUPOBAHUU HAYYHOTO MHUPOBO33PCHUS;

pa3BUTHE HAYYHOH JFOO03HATEIBLHOCTH, WHTEpPeca K OWOJIOTHYECKOW HayKe, HaBBIKOB
UCCIIeI0BATEIIbCKOM e TEIbHOCTH;

6) hopMUpOBaHHS KYJIBTYPbI 310POBBSI:

OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO M YCTAHOBKA Ha 3JI0POBBIN 00pa3 KU3HH
(31opoBO€ MHUTaHKE, COONIOICHHE TUTUEHUYECKUX MPAaBUII U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHSATHI M OTIBIXA, PETYIIApHAs PU3HUECKas aKTUBHOCTD);

OCO3HaHUWE TOCJTEACTBUI M HENpPUATHE BPEAHBIX TPHUBBIUEK (YHOTPEOJICHUE aIKOTOJ,
HApKOTUKOB, KypeHHUE) ¥ UHBIX (OpM Bpea it PU3HMYECKOTO U IICUXUIECKOTO 3I0POBbS;

COOMIoIeHNe TpaBWJI OE30MacHOCTH, B TOM YHCJIE HaBBIKM OE€30MAaCHOTO TOBEACHUS B
MPUPOJHON CpeliE;

c(OPMUPOBAHHOCTh HaBbIKa pe(ICKCHUU, YIpaBlIeHHE COOCTBEHHBIM ASMOIIMOHAIBHBIM
COCTOSTHHEM;

7) TPYJIOBOTO BOCITUTAHHUS:

AKTHMBHOE y4acTHE B PEIICHHU MPAKTHYSCKHX 3a7ad (B paMKax CeMbH, 00pa30oBaTeIbHOI
OpraHM3aliy, HACEJICHHOTO ITyHKTa, POJHOTO Kpasi) OWOJOrMYecKOW M HSKOJOTHYECKOM
HANpaBJICHHOCTH, HHTEPEC K MPAKTHUSCKOMY M3YYECHHUIO MPOPECCHii, CBSI3aHHBIX ¢ OUOJIOTHEIH;

8) 3KOJIOrHUECKOro BOCTIUTAHHMSL:

OpPHEHTAllUsl Ha MPUMEHEHHE OHMOJIOTHYSCKHX 3HAHWW TPH PEUICHUH 3a1ad B 00IacTu
OKpYXaIoIIeH CpeJIbl;

OCO3HAHHUE YKOJIOTUICCKUX MPOOIJIEM U TyTEH UX PELICHUS;

TOTOBHOCTb K YYaCTHIO B IPAKTHUYECKOM IS TENBHOCTH YKOJIOTUIECKOW HAIIPaBICHHOCTH;

9) aganTanuu 00yYarOMIETrocss K U3MCHSIONIMMCS YCIOBUSIM COIMATIBHOW M TPUPOTHON
Cpeabl:

OILICHKA U3MEHSOIIMXCS YCIOBH;
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NPUHATHE pelleHus (MHAMBUIYAIbHOE, B TIpYIIE) B M3MEHSAIOLIUXCA YCIOBUSAX Ha
OCHOBAHMU aHaJN3a OMOJIOTHYECKON MH(POPMALINY;

IUIAaHUPOBaHUE JACUCTBUM B HOBOM CHUTyallMM Ha OCHOBAaHUM 3HAHUN OHOJOrMUYECKUX
3aKOHOMEPHOCTEH.

MeranpeanMeTHble pe3yJibTaThl OCBOEHUSI NMPOrpaMMbl 1O OHOJIOTHH

OCHOBHOTI'0 00111er0 00pa30BaHMsl, J0JKHbBI OTPAXKATD:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

BBISIBISITH M XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKK OHUOJOTMYECKUX OOBEKTOB
(s1BCHUI);

YCTaHABIMBATh CYIIECTBEHHBIM MpHU3HAK KiIacCU(PUKALUU OHOJOTHYECKHX OOBEKTOB
(SIBJIGHUH, TPOIIECCOB), OCHOBAHUS JUIsi OOOONICHWS W CpPaBHEHUS, KPUTEPUU IMPOBOJUMOTO
aHaIIn3a;

¢ y4€TOM TPEIJIOKCHHOW OWOJOTrHYECKON 3a/lauyd  BBIABISTH 3aKOHOMEPHOCTH U
MPOTUBOPEUYUS B paccMaTpUBaeMbIX (akTax W HAOMIOACHHSX, MpelyiaraTb KPUTEpUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

BBISBJIATH J1e(DUUIUTH UH(GOPMALIUU, JaHHBIX, HEOOXOAUMBIX ISl PEIICHUS MTOCTaBICHHOM
3a/1a4i;

BBISIBJISITH ITPUUMHHO-CJICICTBEHHBIE CBS3M NpPU H3YYECHUH OMOJIOTUYECKUX SIBICHUHA U
MPOIIECCOB, TMPOBOIUTH BBIBOABI C HCIIOJIB30BAHHEM JICAYKTUBHBIX W  HHIYKTUBHBIX
YMO3aKTIOUeHUN, YMO3aKIIFOUEeHUH 10 aHAJIOTUH, (OPMYIUPOBATH THIIOTE3bI O B3aUMOCBS3SIX;

CaMOCTOSITEIILHO BEIOUPATh CIIOCO0 pelieHus yueOHON OMOIOTHYEeCKOM 3a1a9u (CpPaBHUBATH
HECKOJIbKO BapUAHTOB pEIICHUs, BHIOMpATh Haubosee MOAXOASIIUN ¢ YYETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHUER).

2) 6a30BBIE UCCIIEIOBATENLCKUE JCHCTBHS:

MCIIOJIH30BaTh BOIIPOCHI KaK UCCIIEI0BATEIBCKUI HHCTPYMEHT TO3HAHNUS,

dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOMIME pa3pblB MEXKAY pEalbHBIM H JKeIaTeIbHBIM
COCTOSIHEM CUTYalluH, 00bEKTa, 1 CAMOCTOSTEILHO YCTAHABIUBATH HICKOMOE M JIAHHOE;

dbopMupoBaTh TUTIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYKJIEHUH, apTyMEHTUPOBATh CBOIO
MTO3UIINI0, MHEHUE;

MPOBOAWTH MO CaMOCTOSITENIbHO COCTABICHHOMY IUIaHY HaONIO/IeHHUe, HECIOKHBIH
OMOJIOTMYECKUN JKCIEPUMEHT, HEOOJIBIIOE MCCIEOBAaHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH
Ouonorudyeckoro oObekTa (mporecca) W3Y4YEeHHs, TNPUYMHHO-CIEJACTBEHHBIX CBSi3ed U
3aBUCUMOCTEN OMOJIOTMUECKUX 0OBEKTOB MEXKITY COOOM;

OIICHMBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(OPMAIUIO, MOITYYCHHYIO B XOJE
HaOJIOZICHUS U DKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYIUPOBATh OOOOIIEHNS U BBIBOJBI MO Pe3ylbTaTaM MPOBEAEHHOTO
HAOJIOZICHUS, DKCIIEPUMEHTA, BJIAJIETh WHCTPYMEHTAMH OLIEHKH JIOCTOBEPHOCTU TMOJYYCHHBIX
BBIBOJIOB M 000OIIEHN;

MPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIEe pa3BUTHE OHOJIOTMYECKUX TPOIECCOB U HUX
MOCIIEACTBYSI B aHAIOTUYHBIX WIIM CXOJIHBIX CUTYaIIUAX, a TAK)KE BBIABUTATDH MPEATIONIOKEHHS 00
WX Pa3BUTHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

3) pabota ¢ upopmanueii:

MPUMEHSTh pa3UYHbIC METOMAbI, MHCTPYMEHTHI M 3ampoChl IMPU TIOUCKE H OTOOpE
Ounonornveckoi MHGOPMALIUK WU JAHHBIX U3 UCTOYHHKOB C YYETOM MPEASIOKEHHOH ydeOHOI
OMOJIOTMYECKOM 3aJauH;

BBIOMpaTh, AHAIM3UPOBATH, CUCTEMATH3UPOBATH M WHTEPIPETHPOBATH OMOIOTUYECKYIO
WH(GOPMAIIHIO Pa3INYHBIX BUOB U (HOPM MpEICTaBICHHUS;
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HaXOJUTh CXOJHbIE apryMEHThI (MOATBEP)KIAIOIINE UM ONPOBEPrarolIve OAHY U Ty XKe
UJICI0, BEPCHUIO) B PA3IMYHBIX HH(POPMAIMOHHBIX HICTOUHUKAX;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMalbHYIO (opMy mnpeacraBieHuss HHGPOpMALMU U
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOXKHBIMU CXEMaMH, TUarpaMMaMu, WHOW TpaduKoil u
UX KOMOUHAIUSMU;

OLICHUBATh HAAEKHOCTh OMOJOTHYECKOW WMH(POPMALUU 1O KPUTEPUSAM, IMPEITI0KECHHBIM
yuuTeNneM UK chopMyITUPOBAHHBIM CAMOCTOATEIbHO;

3alIOMHHATh U CUCTEMATH3UPOBATh OMOJIOTUYECKYI0 HH(POPMALIHUIO.

OnJaieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH KOMMYHHUKATHBHBIMH 1€l CTBHSIMU:

1) obmienwme:

BOCIIPMHUMATh U (POPMYIIMPOBATH CYXIEHUS, BBIPAKaTh 3MOLIMU B IIPOLIECCE BBIIOIHEHUS
NPAaKTUYECKHUX U JTa00OPaTOPHBIX padoT;

BbIpa)kaTh ce0s1 (CBOIO TOUKY 3pPEHUs) B YCTHBIX M NMCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJibHble CpeACTBAa OOIIEHUS, MOHMMATh 3HAUYEHUE COLMAIBbHBIX
3HAKOB, PACIIO3HABATH MPEANOCHUIKH KOH(MIMKTHBIX CUTYallMi M CMSr4aTh KOH(MIMKTHI, BECTH
HIEPEroBOPHI;

NOHUMATh HAMEPEHHS APYTHX, MPOSBISATh YBAKUTEIFHOE OTHOLICHHE K COOCCETHUKY U B
KOPPEKTHOH (opme HopMyIMpOBATH CBOU BO3PAKEHHUS;

B Xo0j¢ auaiora W (WIM) TUCKYCCHHM 3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYXTaeMOM
OMOJIOrMYEeCKOM TeMbI U BbICKa3bIBaTh UJI€U, HALIEIIEHHbIE Ha pellleHNe OMOJIOrMUeCcKon 3a1auu U
nojJepkaHue 0JaroXeaaTesIbHOCTH OOILEHUS;

COIIOCTABJISITh CBOU CY)KJCHMS C CYXKICHUSAMU JAPYTUX YIaCTHUKOB JHajIora, OOHapyK1BaTh
pa3iauvue U CXOJCTBO MO3UIIUH;

nyOoJIMYHO  MPEACTABIATh  PE3yNbTaThl  BBIIOJHEHHOTO  OMOJIOTMYECKOTO  OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBaHMsI, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS € Y4E€TOM 3ajay MpEe3eHTALud U
0COOEHHOCTEHN ayAUTOPUH U B COOTBETCTBUU C HUM COCTABJIATh YCTHBIE M TUCbMEHHbBIE TEKCTHI C
MCII0JIb30BaHUEM WIITIOCTPATUBHBIX MAaTEPUAJIOB.

2) coBMeCTHas JeSTebHOCTD:

NOHUMAaTh M UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHAMBHUIYalIbHON pabOTHl Mpu
pelIeHNH KOHKPETHOM Onosiornyeckoil mpobieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh TPUMEHEHHUS
IPYNIOBBIX (POPM B3aUMOJICHCTBHS ITPU PELICHUH MOCTaBIEHHON yueOHOH! 3a1a4H;

IPUHUMATH II€JIb COBMECTHOM JEeSTENIbHOCTH, KOJIJIEKTUBHO CTPOUTH JEUCTBUS MO €€
JOCTIDKEHUIO:  paclipellesiaTh pOJM, JOroBapuBaThcs, OOCYKIaTh IPOLIECC U  pe3yibTar
COBMECTHOM paboThl, yMeTh 0000IIaTh MHEHHS HECKOJIbKUX YEJIOBEK, MPOSBISATH TOTOBHOCTH
PYKOBOIWTD, BBIIOJIHATH IOPYYEHMS, TIOAUNHATHCS;

IUTAHUPOBAaTh OPraHU3aI[MI0 COBMECTHOM pPalOTHI, OMpPENENSTh CBOK poJib (C y4€TOM
OPEANOYTEeHU U BO3MOXHOCTEH BCEX YYAaCTHHMKOB B3aWMOJICHCTBHSA), paclpeneisTh 3ajauu
MEX/ly WIeHaMH KOMaHJbl, Y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (00CyxkaeHHs, oOMeH
MHEHHSMHU, MO3TOBbIE IITYPMBI U UHBIE);

BBIMOJHATh CBOIO 4YacTh pabOThl, JOCTUTaTh KAaYECTBEHHOTO pe3ysbTara I0 CBOEMY
HAIpPAaBJIEHUIO U KOOPAUHUPOBATh CBOM JEUCTBHUSA C IPYTUMU YJI€HAMH KOMAH/IbI;

OILICHMBAaTh KayecTBO CBOErO BKJaJa B OOIIMH MPOAYKT MO KPUTEPHSIM, CAMOCTOSITELHO
c(OpMyYITMPOBAHHBIM YYAaCTHUKAMU B3aWMOJICHCTBUSA, CPaBHUBATh PE3yJbTaThl C MCXOJHOMN
3aJaueidl M BKJIAJ KaXJIOro 4jeHa KOMaHIbl B JOCTH)KEHHE pe3yNbTaTOB, paslelsiTh cdepy
OTBETCTBEHHOCTH U IIPOSBIATH TOTOBHOCTD K IIPEJOCTABIEHUIO OTUETA NIEPE IPYIIION;

OBJIAJIETh CUCTEMON YHUBEPCAIbHBIX KOMMYHUKAaTUBHBIX JIEHCTBUH, KOTOpas o0ecreyrBaeT
c(OPMHPOBAHHOCTH COLMAIBHBIX HABBIKOB U AMOIIMOHAILHOT'O UHTEJIEKTa 00YyJaroLIHXCs.
Osgi1aieHHe YHUBEPCAJbLHBIMU Y4eOHBIMHU PeryasiTHBHBIMU /1eiCTBUSIMU:
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1) camoopraHuzanus:

BBISBIISITH MPOOJIEMBI Uil PEUICHUS B JKU3HEHHBIX U y4EOHBIX CHUTYalUsX, UCIIOJb3YS
OHOJOrHYecKe 3HAHMUS;

OPUEHTHPOBATHCSI B PA3MUYHBIX TOJXOJAaX MPHUHATHA peleHUH (MHAWBUIYAIBHOE,
MPUHITHE PELICHUs B TPYIIIe, MPUHATHE PELICHUHN IPYIIIOii);

CaMOCTOSITEIILHO COCTABIISITh AJITOPUTM PEIICHUS 3a/1a49H (MU €ro YacTh), BRIOMPATh CIIOCO0
pelieHus yueOHOM OMOIIOrMuYecKoil 3agaunu ¢ y4ETOM HMEIOIIUXCSl PecypcoB U COOCTBEHHBIX
BO3MOXHOCTEMH, apryMEHTHPOBATh MpeAaracMble BAPHAHTHI PELICHU;

COCTaBIATh IUIAH JEHCTBUHM (IUIaH peaju3aliid HAaMEUEHHOI'O alllTOpUTMa peIlIeHHUs),
KOPPEKTHPOBATH MPEIJI0KESHHBIM aITOPUTM C YUETOM MOIY4YEHHUS HOBBIX OMOJIOTMYECKUX 3HAHUN
00 “3ydyaeMoM OMOJIOTHYECKOM OOBEKTE;

IIPOBOJUTH BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

2) CaMOKOHTPOJIb:

BJIQ/IETh CIOCOOAMH CAMOKOHTPOJISL, CAMOMOTHBAIIUU U PeDIICKCUY;

JIaBaTh OLIEHKY CUTYallMH M MpeyIarath IiaH e€ N3MEHECHHUS;

YUUTHIBATh KOHTEKCT U MPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BOSHHUKHYTb IIPH PEIICHUU
yueOHOM OMOJIOTUYECKON 3a/1aud, aIalTUPOBATh PEIICHUE K MEHSIONTUMCS 00CTOSATEIHCTBAM;

OOBSACHATH MPUYMHBI JOCTHKCHUS (HEIOCTHIKEHUS) Pe3yabTaTOB JAEATEIbHOCTH, JaBaTh
OLIEHKY MTPHOOPETEHHOMY OMBITY, YMETh HAXOJUTh O3UTUBHOE B TIPOM3OMIE/IICH CUTYallNH;

BHOCHTb KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBIIUXCS
CUTYallMii, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUSIM.

3) SMOIMOHAJILHBINA UHTEJUICKT:

pa3ianyaTh, Ha3bIBATh U YNPABJIATH COOCTBEHHBIMU SMOIUSMU U SMOIUSIMU JIPYTHX;

BBISIBIISITh M @HAJIM3UPOBATH MIPHUYMHBI IMOIIHIA;

CTaBUTH ce0sl HA MECTO JIPYTOro YelIoBeKa, MOHUMATh MOTHBBI U HAMEPEHUS APYroro;

peryIupoBaTh croco0 BEIPaKEHUS SMOIIHH.

4) npuHATHE ce0S U IPYTUX:

OCO3HAHHO OTHOCHUTHCA K APYTrOMY YEIIOBEKY, €r0 MHEHHIO;

NpU3HABaTh CBOE MPaBO Ha OIIMOKY M TaKoe ke MPaBo Jpyroro;

OTKPBITOCTb C€0€ U APYTUM;

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATh BCE BOKPYT;

OBJIAJIETh CHUCTEMOM YHHUBEPCAJIbHBIX YYEOHBIX pETYJISTUBHBIX JAEUCTBUH, KOTOpas
oOecrieunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS MO3MLUSA
JMYHOCTH), W OIKMU3HCHHBIX HABBIKOB JIMYHOCTH (YTpaBieHUs CcO0O0H, CaMOJUCIUTUIMHEL,
YCTOMUYUBOTO MOBEJICHUS).

IIpeaMeTHbIE pe3yabTATHI OCBOCHUS MPOrPaMMbI 110 OMOJIOTHH.

IIpenmeTHbIe pe3yJbTaTbl 0CBOCHHMS POrPAMMBbI IO OMOJIOTHH K KOHILY 00y4eHHs B 5
KJ1acce:

XapaKTepu30BaTh OMOJIOTHIO KaK HayKy O >KMBOW NMPUPOJE, HAa3bIBaTh NMPU3HAKU KHUBOTO,
CpaBHUBATh OOBEKTHI KUBON U HEXKMBOU MPUPOJIBI;

NEPEeYUCNIATh HCTOYHMKM  OMOJOTMYECKMX 3HAHWW, XapaKTepu3oBaTh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUH JUUIsl COBPEMEHHOTO YelloBeKa, mpodeccuu, CBsI3aHHbIe ¢ Ononoruei (4—5
npodeccuii);

NPUBOIUTH NPUMEPBl BKJIaga poccuickux (B ToMm uucne B.M. Bepnanckuid,
AL YmkeBckuii) 1 3apyO0exHbIX (B TOM uucie Apucrotenb, Teodpact, I'unnokpar) yu€HbIX B
pa3BUTHE OMOJIOTHHY;

UMETh TNPEACTABIECHUE O BAKHEHIIMX OMOJIOTMYECKUX IMpoLeccax U SIBICHUAX: NMHUTaHUE,
JBIXaHUE, TPAHCIIOPT BELIECTB, Pa3paKUMOCTb, POCT, pa3BUTHE, IBH)KEHUE, PA3MHOXKECHHUE;
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IPUMEHATh OMOJIOTUYECKUE TEPMHUHBI U MOHATHUS (B TOM YMCIIE: JKUBbIE TeJa, OMOJIOIHs,
9KOJIOTHSI, IIUTOJIOTHS, aHATOMUS, (PU3MOJOTHs, OMOJOTHUYECKasi CHCTEMaTHKa, KJIETKAa, TKaHb,
OpraH, cucTeMa OpIaHOB, OpraHu3M, BHUPYC, IBH)KEHUE, NHUTaHUE, (POTOCHUHTE3, HbIXaHHE,
BBIJICJIEHUE, DPA3IPAKUMOCTh, POCT, PA3MHOXKEHHUE, Pa3BUTHE, cpela OOUTaHUs, MPHPOIHOE
COO0IIECTBO, MCKYCCTBEHHOE COOOILECTBO) B COOTBETCTBUM C IIOCTAaBICHHON 3ajgaueil U B
KOHTEKCTE;

pasinyarth MO BHELIHEMY BHUIY (M300paXeHUsM), CXeMaM U ONMCAHUAM JOAJEpHBbIE U
SJIepHbIE OPTraHU3MBI, pPa3JIMYHBIE OMOJIOTHYECKHE OOBEKTHI: PACTEHUs, XHUBOTHBIX, TI'PHOBI,
JIUIIAHHUKY, GaKTepUH, IPUPOJHBIE U UCKYCCTBEHHBIE COOOIIECTBA, B3AUMOCBA3H OPraHU3MOB B
IPUPOIHOM M MCKYCCTBEHHOM COOOIIECTBaxX, MpeacTaBuTeneil ¢uopbl u GpayHbl IPUPOAHBIX 30H
3emi, JaHAmad Tl IPUPOIHBIE U KYIbTYPHBIE;

IIPOBOAMTH OIMCAHUE OpraHu3Ma (pacTeHMsl, )KUBOTHOIO) 10 3aJaHHOMY IUIaHY, BBIJIEISTh
CYLIECTBEHHbIE IIPU3HAKM CTPOCHMS M IPOLECCOB JKU3HEAEATEIbHOCTH OPraHU3MOB,
XapakTepu30BaTh OPraHU3Mbl KaK Tella )KUBOW IPUPOABI, NEPEUUCIATh 0COOEHHOCTH PacTeHUH,
KUBOTHBIX, TPUOOB, JIMIIAHHIKOB, OAKTEPHIA U BUPYCOB;

pacKphIBaTh TOHATHE O cpelae oOuTaHus (BOJHOW, HA3€MHO-BO3JYLIHOM, IOYBEHHOH,
BHYTPUOPIaHU3MEHHOM ), YCIIOBUSAX Cpebl OOUTaHUS;

IPUBOAUTH TNPUMEPBI, XapaKTEPU3YIOLIHE IPHUCIIOCOOJCHHOCTh OPraHW3MOB K cpeje
o0uTaHMs, B3AUMOCBSI3H OPTaHU3MOB B COOOIIECTBAX;

BBIJICJIATh OTIIMYUTEIbHbIE IPU3HAKH IPUPOTIHBIX U UCKYCCTBEHHBIX COOOIIECTB;

apryMEHTHPOBAaTh OCHOBHBIC TIPaBWJIA TIOBEACHUS YEIIOBEKa B NPUPOAE M OOBSICHSITH
3HAYEHUE IPHUPOJOOXPAHHOM  JAEATENBHOCTH  4YellOBeKa, AaHaJIM3UpoBaTh  IJI00ajbHBbIE
HKOJIOTHUECKUE MPOOIIEMBL;

PacKphIBaTh POJIb OMOJIOTUU B IPAKTUUECKON JAEATEIbHOCTH YEJI0BEKa;

JEMOHCTPUPOBATh Ha KOHKPETHBIX NPUMEPAX CBSA3b 3HAHWN OMOJIOIMM CO 3HAHHUSIMH I10
MaTeMaTHKe, IPEAMETOB T'YMaHUTAPHOT'O LIUKJIA, Pa3JINYHBIMU BUJAMH UCKYCCTBA;

BBITNOJHATh NMPAaKTUYECKUE paboThl (MOMCK MHPOPMAIMU C HCIOJIb30BAHUEM DPA3IUYHBIX
UCTOYHHKOB, ONMCaHME OpraHM3Ma M0 33aJaHHOMY IUIaHy) U JabopaTopHble paboThl (paboTa ¢
MHUKpPOCKOIIOM, 3HAaKOMCTBO C pa3JIMYHBIMU CIOCOOAMHM H3MEpPEHUS M CPaBHEHUS >KHUBBIX
00BEKTOB);

MPUMEHATh METOJbI OWOJIOTHH (HAONIOZCHUE, OMUCaHue, KiIacCHUUKAIMsa, HU3MEPEHHE,
HKCIEPUMEHT): IPOBOJUTH HAOIIOICHHS 3a OpraHM3MaMHM, ONMCHIBATh OMOJIOIMYECKHE OOBEKTHI,
MPOLECCHl U SIBICHHUSA, BBIMOIHITH OUOJOTMYECKUI PUCYHOK M H3MEpEHUE OHOIOrMYecKHUX
00BEKTOB;

BIa/EeTh NpuémMamMu padOTBHl C JIyNOH, CBETOBBIM M LU(PPOBBIM MHUKPOCKONAMH MpHU
paccMaTpUBaHUM OMOJIOTMYECKUX OOBEKTOB;

coOnronarh mpaBuia Oe3omacHoro Tpyaa Ipu padbore ¢ y4yeOHbIM U J1a0OpaTOPHBIM
000pyIOBaHUEM, XMMHUYECKOH IOCYyI0M B COOTBETCTBHMM C WHCTPYKIMSIMU Ha YpOKE, BO
BHEYPOUHOM J1€ATEIbHOCTH;

UCIOJIb30BaTh MPU BBINOJHEHUH Y4EOHBIX 3aJlaHMH HayYHO-TIONMYJISIPHYIO JINTEpATypy MO
Ouosorum, cripaBoYHble MaTepuabl, pecypcbl IHTepHeTa;

CO3/1aBaTh MHCbMEHHBIE U YCTHBIE COOOIICHMS, HCHOJb3ysd MOHATUHHBIA anmapar
M3y4aeMoro paszeiia OuoJIoTHH.

. IlpenMeTHBIE pe3yJIbTaThbl 0CBOCHHUSI IPOrPaMMbI 110 OMOJIOTHHM K KOHILY 00y4YeHus1 B
6 xknacce:

XapakTepu3oBaTh OOTaHUKY Kak OMOJIOTHYECKYIO HayKy, €€ pa3feibl U CBS3U C JAPYTUMH
HayKaMU U TEXHHUKOH;

NPUBOAUTH MPUMEPHI BKIIa/1a poccuiickux (B Tom uncie B.B. Jloky4aes, K.A. Tumupsizes,
C.I'. HaBammn) u 3apy0exHbIX Y4€HbIX (B ToM uucie P. I'yk, M. Manbsnuru) B pa3BuTue HayK o
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pacTeHUsIX;

NPUMEHATh OMOJOTMYECKHE TEPMUHBI U TMOHATHA (B TOM 4yuciie: OOTaHUKA, paCTUTEIbHAs
KJIETKa, pacTUTeNIbHasl TKaHb, OPraHbl PacTEHUl, CUCTEMa OpPraHOB PACTEHUA: KOPEHb, MoOer
MOYKa, JIUCT, BUIOW3MEHEHHBIE OpPraHbl, LBETOK, IUIOZA, CEMS, PACTHTEIbHBIA OpraHu3M,
MHUHEpaJIbHOE IUTaHHWEe, (OTOCHHTE3, JbIXaHHE, POCT, pa3BUTHE, PA3MHOXKEHHUE, KIIOH,
pa3apaKuMoCTh) B COOTBETCTBUH C ITIOCTABJIEHHOM 3a/1a4€il U B KOHTEKCTE;

OIUCBIBATh CTPOCHHME M JKU3HEIESTEIbHOCTh PACTUTEIBHOIO OpraHm3Ma (Ha Ipumepe
MOKPBITOCEMEHHBIX MJIH IIBETKOBBIX): TOTJIOLICHUE BOJIBI M MUHEPAJIbHOE MUTAaHUE, (POTOCUHTE3,
JIbIXaHUE, TPAHCIIOPT BELIECTB, POCT, Pa3MHOKEHUE, Pa3BUTHUE, CBSI3b CTPOECHUS BEr€TaTUBHBIX U
TeHEePATUBHBIX OPraHOB PACTCHUN C UX (PYHKIUSIMH;

pas3InyaTh ¥ ONUCHIBATH JKUBbIE U repOapHble SK3EMILUIPbI PACTEHUH 110 3aJaHHOMY IJIaHy,
YaCcTH PACTEHUH 10 U300paXKCHHSIM, CXeMaM, MOJICTISIM, MYJISDKaM, pelibe(HBIM Ta0IHuIIaMm;

XapakTepu30BaTh MPU3HAKU PACTEHHUH, YPOBHM OpraHU3allMd PacTUTEILHOIO OpraHu3Ma,
YaCTH pacTEHUI: KJIETKHU, TKaHU, OPraHbl, CHCTEMbI OPI'aHOB, OPTraHU3M;

CpaBHUBATh PAaCTUTEIIbHBIC TKAHHU U OPTAaHBI PACTCHUN MEXKIY COOOH;

BBINOJIHATh IPAKTHYECKHE M JabopaTopHble paboThl MO Mopdosioruu U (PU3UOIOTHU
pacteHuii, B ToM umcie pabOTbl ¢ MHUKPOCKOIIOM C IOCTOSIHHBIMH ((DUKCUPOBAHHBIMH) H
BPEMEHHBIMU MUKpOIIpEnapaTaMu, Uccie10BaTeIbCKue padoThl C UCIOJIb30BaHUEM PUOOPOB U
MHCTPYMEHTOB IIU(PPOBOI 1TaOOpaTOPHH;

XapakTepu3oBaTh MPOLECChl KU3HEACATEIBHOCTH pPACTEHMH: TIOIJIOLIEHHE BOABI U
MHUHEpaJIbHOE TMUTaHHEe, (OTOCHHTE3, JbIXaHHE, POCT, PAa3BUTHE, CIIOCOOBI €CTECTBEHHOTO M
UCKYCCTBEHHOI'O BETETATUBHOIO PAa3MHOXKEHUS, CEMEHHOE pa3MHOXKEHHE (Ha mpumepe
MOKPBITOCEMEHHBIX, WIIN IIBETKOBBIX);

BBISBIIAT NPUUMHHO-CIIEJICTBEHHBIE CBSI3U MEXJY CTPOCHHUEM U (YHKIMSIMU TKaHed U
OpPraHOB PACTEHUN, CTPOCHHUEM U KU3HEAECATEIbHOCTHIO PACTCHHUIA;

KJaccu(puIUpOBaTh PACTEHUS U UX YaCTH 10 pa3HbIM OCHOBAHUSM;

OOBSACHATH POJb PACTEHUN B MPUPOJE U KU3HU 4YellOBEKa: 3HaueHue (POTOCHHTE3a B
OpUPOJIE M B JKU3HU YeJIOBEKa, OMOJIOTMUECKOE M XO3SHCTBEHHOE 3HAUYE€HUE BUAOM3MEHEHHBIX
100€eroB, X0351iICTBEHHOE 3HAUEHNE BET€TATUBHOIO PA3MHOKEHUS;

OPUMEHATh TOJIYYEHHbIE 3HAHMs JJS BBIPAIIMBAHUS U PA3MHOXKEHMS KYJIbTYPHBIX
pacTeHuni;

UCIOJIb30BaTh METO/bl OMOJIOTUH: MPOBOAUTH HAOIIOACHUS 32 PACTEHUSIMM, ONMCHIBATH
pacTeHus M UX YacTH, CTABUTh MMPOCTEHIITNE OHMOIOTUIECKHE OTBITHI H SKCIIEPUMEHTHI,

cobioiaTh MpaBwia Oe30macHOro Tpyda Mpu padoTe ¢ yuyeOHbIM U Ja0OpaTOPHBIM
000pyIOBaHNEM, XMMHYECKOH MOCYIOM B COOTBETCTBHHM C HWHCTPYKIHUSMH Ha YPOKE W BO
BHEYPOUHOI eSATETbHOCTH;

JIEMOHCTPUPOBATh HAa KOHKPETHBIX NMPHMEPax CBs3b 3HAHWN OWOJIOTHH CO 3HAHUSMH 10
MaTeMaTHKe, reorpaduu, TEXHOJIOTHH, IPEIMETOB TYMAaHUTAPHOTO IIMKJIA, Pa3IMYHBIMU BUIAMHU
HCKYCCTBA;

BJIaJeTh MpuéMaMu paboThl ¢ Ouosornyeckoil nHdopmarueit: GopMyIupoBaTh OCHOBaHUS
JUIsL U3BJIEYEHHUS M 0000mIeHus HHPOpMAIMM U3 JBYX MCTOYHUKOB, MPeoOpa3oBbIBAThH
UH(POPMALIMIO U3 OJJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh THCHMEHHBIE W YCTHBIE COOONICHHS, WCIOJb3ysd MOHATHHHBIA armmapar
U3y4aeMoro paszena OuOJOTHH.

IIpeamMeTHbIe pe3yabTaThI 0CBOEHHS MPOrPaMMBbI 10 GHOJIOTHU K KOHILY 00y4eHus B 7
KJ1acce:

XapaKTepru30BaTh TPUHIMITEI KJIACCH()HUKAIIMKA PACTECHH, OCHOBHBIE CHCTEMAaTHUYECKHE
IpyNIbl  pacTeHuid (BOAOPOCIH, MXH, IUIAyHbI, XBOIIHM, MANOPOTHUKH, TOJOCEMEHHBIE,
MOKPHITOCEMEHHBIE HITH IIBETKOBBIE);
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MPUBOAUTH MPUMEPHI BKIIaa poccuiickux (B Tom uucie H.W. Basunos, .B. MuuypuH) u
3apy0exxHbIX (B ToM uncie K. Jlunneit, JI. [Tactep) y4€HbIX B pa3BUTHE HAYK O paCTEHUSIX, rpubdax,
JUIIalHUKaX, OaKTepusiX;

OPUMEHATh OMOJIOTHYECKHE TEPMHUHBI M TMOHATUS (B TOM dHMcie: OOTaHMKA, SKOJIOTHS
pacTeHuid, MUKOJIOTHs, 0AaKTepHOJIOTHs, CUCTEMaTHKa, AapCTBO, OTJEIN, KJIAcC, CEMENUCTBO, PO/,
BUJ, XKM3HEHHAas (GopMa pACTEHMi, cpeia OOWTaHMSA, PACTHTEIBHOE COOOIIECTBO, BBICIIHME
pacTeHus, HU3LIME PACTEHHUs, CIIOPOBBIE PACTEHUS, CEMEHHBIE PACTEHMsS, BOJOPOCIH, MXH,
IUTAyHbI, XBOULIM, NAalOPOTHUKH, TOJOCEMEHHBIC, IOKPHITOCEMEHHbIE, OaKTepuH, TPHOBI,
JUIIaWHUKHA) B COOTBETCTBUU C ITOCTABJICHHOM 3a/1a4eil U B KOHTEKCTE;

pas3nvaTh M ONMUCHIBATH KUBBIC U repOapHbIe SK3EMIUISIPbl PACTECHHI, YaCTH PACTEHUH IO
M300paKEHHSAM, CXeMaM, MOJCIISIM, MYJIsKaM, pelbeHBIM Ta0umam, rpuobl 0 U300paKEHUSM,
cxeMmam, MyJisbkaM, OaKTepUu 10 N300PAKEHHSIM;

BBISIBJISITH IPU3HAKHU KJIACCOB MMOKPHITOCEMEHHBIX WIIH IIBETKOBBIX, CEMEICTB IBYAO0JIbHBIX U
OJIHO/IOJIbHBIX PACTCHHIA;

ONpEAENATh CHCTEMAaTHYECKOE IIOJI0KEHHE PACTUTENBHOIO OpraHu3Ma (Ha mpuMepe
MOKPBITOCEMEHHBIX, HJIU I[BETKOBBIX) C TOMOIIBIO ONPEACTUTEIbHON KapTOUKH;

BBITIOJIHATH IPAKTUYECKHE U Ta00paTOPHBIE padOTHI [0 CHCTEMATHKE PACTCHUN, MUKOJIOTHH
¥ MUKPOOHMOJIOTHH, B TOM YHCIIe Pa0OThI C MUKPOCKOIIOM C IMOCTOSIHHBIMH ((PUKCUPOBAHHBIMU) U
BPEMEHHBIMU MUKpOIIpENapaTaMy, UCCIeA0BaTENbCKUE paOdOThl C UCIOJIBb30BaHUEM NPUOOPOB U
WHCTPYMEHTOB IIU(POBOI 1abopaTopuu;

BBIJIETISATH CYILIECTBEHHBIE IPU3HAKU CTPOCHMSI U )KU3HENEATENbHOCTH PaCTEHUH, OaKTepuid,
rpuOOB, TUIIAWHUKOB;

IIPOBOJIUTH OMTUCAHUE U CPABHUBATH MEXKTY COOOH pacTeHHs, TpUOBI, JINIIAWHUKHY, OaKTepHU
10 33/IaHHOMY IUIaHy, IPOBOJUTH BBIBOJIbI HA OCHOBE CPABHEHUS;

OIMCHIBATh YCI0KHEHNE OpraHU3allui PaCTEHUN B X0/I€ HBOJIIOLIMY PACTUTENLHOTO MUPA Ha
3emire;

BBISIBJISITH  UEPThl IPUCIIOCOOJIEHHOCTH pacTeHUH K cpene oOWTaHus, 3HayYCHHE
HKOJIOTHUECKUX (HaKTOPOB JUIsl pacTEHHIA;

XapaKTepU30BaTh PACTUTENIbHBIE COOOLIECTBA, CE30HHBIE U MOCTYNATENIbHbIE MU3MEHEHUS
pPaCTUTENBHBIX COOOIIECTB, PACTUTEIBLHOCTh (PACTUTENbHBIN IOKPOB) MPUPOIHBIX 30H 3eMIIH;

MPUBOJIUTH IPUMEPHI KYIbTYPHBIX PACTEHUI M UX 3HaYCHHUE B )KM3HH Y€JIOBEKa, TIOHUMATh
NPUYMHBI U 3HATh MEPHI OXPaHbl PACTUTEIBHOTO MUpPa 3eMJIH;

PacKpbIBaTh POJIb PACTEHUMN, TPUOOB, JTUIIAMHUKOB, OAKTEPUI B IPUPOIHBIX COOOIIECTBAX,
B XO3SIIICTBEHHOH I€ATEIbHOCTU YEJIOBEKA U €T0 ITOBCEAHEBHOM KU3HU;

JEMOHCTPUPOBATh HA KOHKPETHBIX MPUMEPAX CBA3b 3HAHUI MO OMOJIOTUU CO 3HAHUSMU I10
MaTteMaTHke, (u3nke, reorpaduu, TEXHOJOTHH, JHUTEpaType, U TEXHOJIOTUH, MPEIMETOB
TYMaHUTapHOIO IIUKJIA, pa3IMYHbIMU BUIaMU UCKYCCTBA;

UCIIOJIb30BaTh METO/Ibl OMOJIOTMU: MPOBOIUTH HAONIOJCHHS 32 paCTEHUSIMH, OAKTEPHSIMH,
rpubamu, JMIIAHHUKAMH, OINMUCHIBaTh HMX, CTaBUTh MpPOCTEHIINE OUOJOTUYECKHE OIbITHl U
DKCIIEPUMEHTHI;

coOnronarh mpaBuia Oe3omacHoro Tpyaa npu padore ¢ ydyeOHBIM U J1a0OpaTOPHBIM
000pyI0BaHUEM, XMMHUYECKOH MOCYIOM B COOTBETCTBUM C HMHCTPYKLUHUSMH Ha YpOKE U BO
BHEYPOUHOI J1€ATEIbHOCTH;

BJIAJICTh NMPUEMaMU pabOThI ¢ HHPOpMaLueil: GopMyTupoBaTh OCHOBAHUS /ISl U3BJICUCHUS
U 000011eHns nHGOPMaIUU U3 HECKOJIBKUXUCTOUHUKOB (2—3), mpeoOpa3oBbIBaTh HHGOPMAIUIO
U3 O/IHOM 3HAKOBOM CHCTEMBI B APYTYIO;

co3/JaBaTb NHCbMEHHbIE W YCTHbIE COOOIIECHMS, HCIONb3ysd TOHATUNUHBIA ammapar
U3y4yaeMoro pasjena OHOJOTHM, CONPOBOXIATh BBICTYIUIGHHE TIpe3eHTalueld ¢ yd4érom
OCOOEHHOCTEHN ayTUTOPHH O0yJArOIIHXCS.
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IIpenmeTHbIe pe3yabTaThl 0CBOEHHSI IPOrPaMMbI 110 OMOJIOTHH K KOHILY 00y4yeHus B 8
KJj1acce:

XapaKTepU30BaTh 300JI0THIO0 KaK OMOJOTHYECKYIO0 HayKy, €€ pa3felibl U CBSI3b C IPYTHUMHU
HayKaMU U TEXHHUKOM;

XapaKTepu30BaTh MPUHLUIB  KIAcCU(PUKAUMUU KUBOTHBIX, BHJ KAaK OCHOBHYIO
CUCTEMATUYECKYIO0 KaTErOpPUIO, OCHOBHBIE CUCTEMAaTUYECKUE TPYIIbl KUBOTHBIX (IIPOCTEHIINE,
KHILIEYHOIOJIOCTHBIE, IJIOCKHE, KPYIJble U KOJIbYaThle YEpBU, UICHUCTOHOTHE, MOJUIIOCKH,
XOPJIOBBIC);

MPUBOAUTH TPUMEPHI BKIIaaa poccuiickux (B ToM unciie A.O. Kosanesckuii, K.M. Cxpsioun)
1 3apyoOexHbix (B ToMm yncie A. Jlerenryk, XK. KioBbe, O. ['ekkenb) y4€HBIX B pa3BUTHE HAyK O
JKUBOTHBIX;

OPUMEHATh OMOJIOTHUECKUE TEPMHHBI M TIOHATHS (B TOM YHCIIE: 300JIOTHS, SKOJIOTHUS
YKUBOTHBIX, ITOJIOTHS, TaJIC0300JI0THsI, CHCTEMaTHKa, LIAPCTBO, THII, OTPSJ, CEMEHCTBO, PO, BU/I,
YKUBOTHAsSI KJIETKA, )KUBOTHAS TKaHb, OPraH dKUBOTHOTO, CUCTEMbI OPTaHOB YKMBOTHOTO, YKUBOTHBII
OpraHu3M, MUTaHUE, ABIXaHUE, POCT, Pa3BUTHE, KPOBOOOpAIIICHNE, BBIJICIICHUE, OTIOPA, ABIKEHHE,
pa3MHOXKEHHUE, MapTEeHOreHe3, pa3apakKuMOCTh, pedIiekc, OpraHbl YyBCTB, MOBEACHHE, Cpena
oOuTaHus, IPUPOJHOE COOOIECTBO) B COOTBETCTBUU C MIOCTaBICHHOM 3a7jaueil U B KOHTEKCTE;

pacKpbIBaTh OOIIKE MPU3HAKH KUBOTHBIX, YPOBHU OPTraHU3AlMU >KUBOTHOTO OpraHHM3Ma:
KJIETKU, TKAHU, OpPraHbl, CACTEMbI OPTaHOB, OPraHU3M;

CPaBHMBATh KUBOTHBIC TKAHU M OPraHbl )KUBOTHBIX MEXKIY COOOM;

ONMCHIBATh CTPOEHHUE U KU3ZHEIESITEIbHOCTb KUBOTHOIO OpraHM3Ma: OIopY U JBH)KEHUE,
NUTaHKE U MUIIEBapEeHUe, TbIXaHUE U TPAHCIOPT BEUIECTB, BbIIETICHHE, PETYIISIUIO U [TOBEICHNUE,
pOCT, pa3MHOKEHUE U PAa3BUTHUE;

XapaKTepU30BaTh MIPOLIECCHI JKU3HENCATEIbHOCTH KUBOTHBIX H3Y4aE€MBIX CUCTEMATHUECKHUX
IpyNI: IBUKEHUE, TUTAaHUE, IbIXaHUE, TPAHCIIOPT BELIECTB, BbIIEICHHUE, PETYIISLUIO, [IOBECHHE,
pOCT, pa3BUTHE, PA3MHOKEHUE;

BBISIBJISITH NPUYMHHO-CJIEICTBEHHBIE CBA3M MEXIY CTPOCHHUEM, JKU3HENEATEIbHOCTHIO U
cpenoif 0OUTaHUS KUBOTHBIX U3Y4aeMbIX CUCTEMATHUECKUX TPYIII;

pa3nuyaTth M OIMHUCHIBaTh >KMBOTHBIX M3y4aeMbIX CUCTEMATUYECKUX TpYII, OT/AEIbHBIE
OpraHbl M CHCTEMBl OPraHOB II0 CXeMaM, MOJEsIM, MyJskaMm, pelbedHBIM Tabuuiam,
IPOCTEHIINX — IO U300paXKEHUSIM;

BBISIBJIATh TPU3HAKK KJIACCOB WIEHHCTOHOTMX M XOPAOBBIX, OTPSJOB HACEKOMBIX U
MJIEKOTIUTAIOIIHX;

BBIMIOJHATh MPAaKTHUYECKUEe | JiabopaTopHble paboThl MO MOpP(OJIOTHH, aHATOMUH,
(Gbu3HONOruM U MOBEJEHUIO UBOTHBIX, B TOM YHCJe pabOThl ¢ MUKPOCKOIIOM C IOCTOSIHHBIMU
(pukcupoBaHHBIMH) M BpPEMEHHBIMH MHUKpOIIpenapaTaMyu, HCCIeIoBaTeIbCcKkue paboThl C
MCIIOJIb30BaHUEM NPUOOPOB U HHCTPYMEHTOB LU(POBOI 1ab0paTopuu;

CpPaBHUBATH MPEACTABUTENEH OTAECIBbHBIX CHCTEMATHUYECKUX TPYII )KMBOTHBIX U TPOBOJIUTH
BBIBO/IbI HA OCHOBE CPaBHEHUS;

KJIaccu(pUIUPOBaTh KUBOTHBIX HA OCHOBAaHUHM OCOOCHHOCTEH CTPOEHMUS;

OINMCHIBATh YCIOXKHEHHE OpraHU3al[iH )KUBOTHBIX B XOJI€ SBOJIIOIMH KUBOTHOTO MHpa Ha
3emie;

BBISIBJISITH YEpPThl MPUCHOCOOJIEHHOCTH JKMBOTHBIX K Cpele OoOuTaHus, 3HauYeHUe
HKOJIOTMYECKUX (PAKTOPOB JIJIS JKUBOTHBIX;

BBISIBJISITH B3aUMOCBSI3U )KMBOTHBIX B IPUPOIHBIX COOOIIECTBAX, IIEMH MUTAHUS;

YCTaHABIMBATh B3aMMOCBS3M JKMBOTHBIX C PACTCHUSAMH, TPUOAMH, JIHIIAHHUKAMU U
OakTepusIMHA B IPUPOIHBIX COOOIIECTBAX;

XapaKTepU30BaTh JKUBOTHBIX TPUPOAHBIX 30H 3€MJIM, OCHOBHBIE 3aKOHOMEPHOCTH
pacnpocTpaHEHHs )KUBOTHBIX I10 TUIAHETE;
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PACKpBIBATh POJIb )KUBOTHBIX B IPUPOAHBIX COOOIIECTBAX;

pacKpbIBaTh POJb JOMAIIHUX M HEMPOAYKTUBHBIX JKMBOTHBIX B KH3HU YEJIOBEKA, pPOJIb
IIPOMBICIIOBBIX KMBOTHBIX B X035 CTBEHHOU I€ATEIbHOCTH YEJIOBEKA U €r0 TOBCEAHEBHOM KU3HH,
OOBSACHATH 3HAYEHHE KUBOTHBIX B IIPUPOJIE U )KU3HU YEJIOBEKA;

MMETH NPEICTABICHUE O MEPOIIPUATHSX 110 OXPaHE KUBOTHOIO MUPA 3EMIIN;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMeEpax CBsI3b 3HAHUN 10 OMOJIOTHH CO 3HAHHUSIMU I10
MaTeMaTHke, (pU3MKe, XUMHH, reorpaduu, TEXHOJIOTMH, NPEIMETOB I'YMaHUTAPHOIO LIMKIIOB,
pa3IMYHBIMU BUJIaMU UCKYCCTBA;

UCIOJIb30BaTh METO/bl OMOJIOTHM: NMPOBOAUTH HAOIIONEHUS 3a >KUBOTHBIMU, ONHCHIBATH
KUBOTHBIX, UX OpPTaHbl U CHUCTEMBbI OPTaHOB; CTABUTh MPOCTEUIINE OMOJIOTUYECKHUE OIBITHI U
JKCIIEPUMEHTHI;

coOmoaTh mpaBmia Oe30macHOro Tpyaa mpu pabore ¢ y4eOHBIM U J1a0OpPaTOPHBIM
000pyI0BaHUEM, XMMHYECKOH MOCYI0M B COOTBETCTBUM C HHCTPYKLHUSMH Ha YPOKE U BO
BHEYPOUYHOM 1€ATENBHOCTH;

BJIAJIETh MPUEMaMHU PabOTHI ¢ HHPOpPMALIUEi: GOPMYINPOBATH OCHOBAHUS JIJISl M3BJICUCHHUS
1 00001IeHusT MHPOPMALIUK U3 HECKOJIbKHUX (3—4) HCTOYHUKOB, MPE0OpPa30BbIBATh HH(OPMAITHIO
W3 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh INHMCbMEHHBIE M YCTHBIE COOOLIEHMS, HCHOJIb3ysd MOHATUHHBIA anmapar
U3y4aeMoro pasjena OHOJOTHH, CONPOBOXIATh BBICTYIUIGHHE TIpe3eHTalHeld ¢ yd4ETom
0CcOOEHHOCTEH ayMTOPUH 00YUaIOIIHUXCSL.

IIpenmeTHble pe3yJbTaTbl 0CBOCHHS POrPAaMMBbI IO OHOJIOTHH K KOHILY 00y4eHHs B 9
KJ1acce:

XapaKTepU30BaTh HAYKHU O YEJIOBEKE (aHTPOMOJIOTUI0, aHATOMHUIO, (PU3HOJIOTHI0, METULIUHY,
TUTUEHY, S9KOJIOTUIO YEJI0BEKa, IICUXOJIOTHI0) U UX CBSA3M C APYIMMU HayKaMU M TEXHUKOI;

OOBSACHATH IOJIOKEHHE YETIOBEKa B CHCTEME OPraHMYeCKOro MHUpa, €ro MPOUCXOXKJIEHUE,
OTJIMYUS YEJIOBEKa OT KUBOTHBIX, IPUCIIOCOOIEHHOCTh K Pa3IMYHbIM 3KOJOIMYECKUM (pakTopam
(uenoBeyecKkue packl U aJalTUBHBIE TUIIBI JIIO/IEH), POJICTBO YEIOBEYECKUX pac;

NPUBOANUTH MpUMEpHl BKIaaa poccuiickux (B Tom uucie M. M. Ceuenos, WN.II. I1aBnos,
N.U. MeunukoB, A.A. Yxtomckuii, I1.LK. Anoxun) u 3apyoexnbix (B ToM umcne VY. ['apseil,
K. bepnap, JI. ITacrep, Y. /lapBuH) y4€HBIX B pa3BUTHE MPEICTABICHUH O NPOUCXOXKICHHH,
CTPOEHUH, KUZHEJEATEIbHOCTH, IOBE/IEHUH, 3KOJIOTHH YEIOBEKa;

OPUMEHATh OMOJOTMYECKUEe TEPMUHBI U MOHATHUS (B TOM YHUCIIE: IIUTOJIOTHUS, TUCTOJIOTHS,
aHATOMHUS 4YeJloBeKa, (PM3HMOJIOTHsS YeJIOBEeKa, TMIMEHAa, aHTPOIOJIOTHS, 3KOJIOTHUS 4YeJIOBEKa,
KJIeTKa, TKaHb, OPTaH, CCTeMa OpPraHoB, MUTaHUE, AbIXaHUE, KPOBOOOpallleHe, 0OMEH BEIIeCTB
U MpeBpallleHue dHEpruu, IBUKEHHE, BBIIEICHHUE, POCT, Pa3BUTHE, NIOBEJIEHUE, PAa3MHOXKEHUE,
pa3apaXuMoCTb, PETyJsLusA, TOMEOCTa3, BHYTPEHHSSA Cpela, UMMYHHMTET) B COOTBETCTBUU C
MOCTaBJIEHHOW 3a/1aueil U B KOHTEKCTE;

IPOBOJUTH OMHMCAHWE MO BHEUIHEMY BHIY (M300paXEHHUIO), cXeMaM OOLIMX MPHU3HAKOB
OpraHM3Ma 4eJOBeKa, YPOBHEH €ro opraHu3alMu: KJIETKH, TKaHH, OpraHbl, CUCTEMbl OPIaHOB,
OpraHu3M;

CpPaBHMBATh KJIETKU Pa3HBIX TKaHEH, Py TKaHEH, OpraHbl, CUCTEMbl OPTaHOB YEJIOBEKA,
IIPOLIECCHI )KU3HEAEATEIbHOCTH OPraHN3Ma YEJIOBEKA, IPOBOINUTD BBIBObI HA OCHOBE CPaBHEHMS;

pa3ianyaTh OHOJOTMYECKH aKTHBHBbIE BelIeCTBa (BUTAaMUHBL, (EPMEHTHI, TOPMOHBI),
BBISIBIIAITH MX POJIb B Mpoliecce 0OMeHa BELIECTB U MPEBPALCHUS YHEPTUH;

XapaKTepu30BaTh OMOJNIOrMYecKre Mpolecchl: OOMEH BEIIECTB U IMpPEBpalleHHE SHEPruw,
NUTaHUE, JIbIXaHWe, BBbIJENEHHE, TPAHCIOPT BEILIECTB, ABWKEHHE, POCT, PEryisiuus (QyHKIHH,
UMMYHUTET, IOBEJICHUE, Pa3BUTHE, PA3MHOKEHHUE YEeJIOBEKA;

BBISIBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBSI3M MEXIY CTPOEHUEM KJIETOK, OPraHOB, CUCTEM
OpraHOB OpraHM3Ma yeloBeKa W MX (YHKIUSMHU, MEXAY CTPOCHHUEM, >KU3HENEATEIbHOCThIO U
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Cpeoii OOMTaHUs YeI0BEKa;

OPUMEHATh OHOJIOTHMYECKHE MOJAEIH JUIS BBISBICHUS OCOOEHHOCTEH CTpOEHHS H
(YHKLIMOHUPOBAHUS OPraHOB U CUCTEM OPraHOB YEIOBEKa,;

OOBSICHATH HEHPOTYMOPATIbHYIO PETYJISIHMIO IPOLECCOB KU3HEACATEIBHOCTH OpraHnu3Ma
YeJIOBEKa;

XapaKTepu30BaTh U CPAaBHUBATH O€3YCIOBHBIC M YCIOBHBIE PE(IEKCHI, HACIEICTBEHHBIC U
HEHACJIEICTBEHHbIE IPOrpaMMbl I1OBEIEHUS, OCOOCHHOCTH BBICHIEH HEPBHOW JESATEIbHOCTH
4eJI0BEKa, BUJBI MOTPEOHOCTEH, MaMsATH, MBIIUICHHS, pEYd, TEMIIEPAMEHTOB, SMOLUH, CHA,
CTPYKTYPY (PYHKIMOHAJIBHBIX CHUCTEM OpraHM3Ma, HAIPABJICHHBIX HA JIOCTUIKEHUE IOJIE3HBIX
IPUCIIOCOOUTENBHBIX PE3YIbTATOB;

pas3inyaTh HACJIEICTBEHHbIE M HEHACIEICTBEHHbIE (MH(EKLUNOHHbIE, HENH(EKINOHHBIE)
3a007eBaHNs 4YEJIOBEKa, OOBACHATH 3HAYCHHE Mep MNPOMYWIAKTUKH B TMPEAYNPEKICHUN
3a00J1eBaHUI YEJIOBEKa;

BBINOJIHATh IPAKTUYECKUE U J1abopaTopHble padOThl MO MOPQOJIOrMH, AHATOMHH,
(GU3MOTOTHH U TIOBEICHUIO YEIIOBEKAa, B TOM YHCIie pabOThl ¢ MHUKPOCKOIIOM C HOCTOSTHHBIMHU
(puxcupoBaHHBIMH) M BpPEMEHHBIMM MMKpOIIpenapaTaMu, HcciaeloBaTeabckiue paboThl C
UCTIOJIB30BaHUEM MTPHOOPOB U MHCTPYMEHTOB IH(POBOil TabopaTopuu;

pelaTb KaueCTBEHHbIE M KOJMYECTBEHHBIC 3a7aud, MCIIOJIb3Ysl OCHOBHBIE IOKa3aTesH
3/I0POBBSI YEJIOBEKA, IPOBOIUTH PACUETHI M OIICHUBATH MOJIyUYCHHBIC 3HAYCHHS,

apryMEHTHpOBaTh OCHOBHBIE NMPHHLUIBI 310pOBOr0 00pa3a *H3HHM, METOJbl 3allUThl U
YKPEIUICHHUSI 3/I0pOBBSI YEJOBEKa: COAIAaHCUPOBAHHOE MHUTAHWE, COOJIIOJICHHE TMPAaBHII JTUYHOU
TUTUEHBl, 3aHATHS (QU3KYJIbTYPOH UM CHOPTOM, palUOHAlbHAs OpraHu3alus Tpyda H
MOJTHOIEHHOTO OT/IbIXa, TO3UTHBHOE SMOIMOHAIBHO-TICHXHYECKOE COCTOSHUE;

UCIIOJIb30BaTh NMPHOOPETEHHBIE 3HAHMS M YMEHHs A COOJIOAEHUS 310pOBOro obpasa
KHU3HHU, COATAHCHPOBAHHOTO NHUTaHUS, (PU3MUYECKOW aKTUBHOCTH, CTPECCOYCTOWYMBOCTH, IS
UCKJIFOUEHHSI BPEIHBIX IPUBBIYEK, 3aBUCUMOCTEH;

BJIAJIETh IPUEMAMHU OKa3aHUsl IIEPBOI MOMOIIN YEeTIOBEKY IPH MOTEPE CO3HAHMUS, COTHEUHOM
U TEMJIOBOM YJAape, OTPaBJICHUH, YTOIUIEHUH, KPOBOTEUEHUH, TPAaBMaxX MIATKUX TKaHeW, KocTel
CKeJeTa, OpraHOB YyBCTB, 0’KOTaX U OTMOPOKCHUSX;

JIEMOHCTPUPOBATh HA KOHKPETHBIX MPUMEPAX CBsI3b 3HAHUH HAYK O YEIOBEKE CO 3HAHUSIMU
NPEMETOB €CTECTBEHHO-HAYYHOTO M TYMAHHTApHOTO IMKIJIOB, Pa3IMYHBIX BUIOB HMCKYCCTBA,
TEXHOJIOTUH, OCHOB 0€30MaCHOCTH JKU3HEAESATEIbHOCTH, (PU3NUECKON KYJIbTYpPHI;

UCTIOJIF30BaTh METOIbI OMOJIOTHH: HAOIOIaTh, H3MEPSATh, OTIMCHIBATH OPTAaHU3M Y€JIOBEKA U
IPOIIECCHI €T0 JKU3HEAEATEIbHOCTH, IPOBOIUTH MPOCTEHIIINE UCCeI0BaHUS OpraHU3Ma YeloBeKa
U OOBSCHATH UX PE3yJIbTATHI,

coOuoiaTh MpaBuia 0e30macHOro TpyAa IMpu pabore ¢ y4eOHBIM M J1aOOpaTOPHBIM
000pyIOBaHUEM, XHMHYECKOH MOCYIOW B COOTBETCTBHHM C HWHCTPYKIHUSMH Ha YpPOKE U BO
BHEYPOUHOI eSATETbHOCTH;

BJIAJIETh MPUEMaMU pabOTHI ¢ MHPOpMaLUEii: GOopMyITUpPOBaTh OCHOBAHUS JIJISl H3BJICUCHUS
U 0000111eHUs MHPOPMAIIUHN U3 HECKOIBKHX (4—5) HCTOUHUKOB; MPE0Opa30BbIBATh NHPOPMALIUIO
W3 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh MHCbMEHHBIE U YCTHBIE COOOIICHMS, HCHOJb3ysd MOHATUHHBIA anmapar
U3Y4EeHHOTO pa3ziena OWOJIOTHH, COMPOBOXIATh BBICTYIUIGHHE TIpe3eHTalHued ¢ yd4ETom
0Cc0OEHHOCTEH ayTuTOPUH 00yUaIOIIHUXCS.

IIpoBepsiemble TPeOOBaHUS K pe3y/1bTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBI.

B ¢denepanbHbIX 1 perMoHaNbHBIX MPOLEAYpaxX OLEHKH KauecTBa
131


http://226school.ru/
mailto:info.sch226@obr.gov.spb.ru

T'OCYJAPCTBEHHOE BIOJ’KETHOE OBIIIEOBPA3OBATEJIBHOE YUPEXJIEHHUE JIUIENA Ne 226
®PYH3EHCKOI'O PAUOHA CAHKT-IETEPBYPT A

PE

ORGP = P~ PANSH D S . A <~h"]

1 momaaxa 192071 Cankrt-IlerepOypr yir. ByxapeE:TCKaﬂ 1.33, xopr. 6, mutep A, ten/dakc 774-53-56
2 momazaka 192241 Caunxkr-IlerepOypr FOxHoe mocce 1.55 kopi. 7, ctpoenue 1;
http://226school.ru;  e-mail: info.sch226@obr.gov.spb.ru

o0pa3oBaHHsl HCIONB3YeTCs INepedeHb (KOAU(PHUKATOpP) pacHpelesIeHHbIX M0 Kiaccam
MPOBEPSIEMBIX TPeOOBAaHUU K pe3yJibTaTaM OCBOCHUSI OCHOBHOW 00pa30BaTeIbHOM MPOTrpaMMBbl
OCHOBHOT0 00111eT0 00pa30BaHus U JIEMEHTOB COJIEPKaHUs MO0 OUOJIOTHH.

IIpoBepsiemble TPeOGOBaHMS K Pe3y/JIbTATAM OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM MporpamMmmal (5 KJacc)

Kon

nmposepsie nporpaMmmbl OCHOBHOI'O 0611161"0 06pa30BaHHﬂ

MOTro

pe3yJbTaT

a

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHNSI OCHOBHOI 00pa3oBaTe/ILHOM

1

buosiorus - Hayka 0 )KUBOU NPUPOJE

11

XapakTepu30BaTh OMOJIOTHIO KaK HAyKy O KUBOU MPUpPO/Ie; Ha3bIBAaTh IPU3HAKHU KUBOTO,
CpaBHHMBATh OOBEKTHI )KMBOW U HEKUBOUW MPUPOIBI

1.2

Hepe‘{I/ICHHTB WCTOYHUKNA OHOJIOTHUECKUX 3HaHI/II71; XapaKTCPU30BaThL 3HAUCHUC
OMOJIOTMYECKUX 3HAHWH U COBPEMEHHOTO 4YeJjoBeKa, MpodecCHH, CBA3aHHBIC C
ouoorueii (4 - 5)

1.3

[IpuBoaMTH TpPUMEpPHl BKIaga poccuiickux (B ToM uymcie: B.M. Bepuanckwmii, A.JL.
UrmkeBcKuil) 1 3apyOeKHBIX (B TOM uuncie: Apucrorens, Teoppact, I'nnmnokpar) yu€Hbix
B pa3BUTHE OUOJIOTUU

1.4

meThb MMpeaACTaBJICHUE O BaKHEHIINX OMOJOTMYECKUX nmponeccax v ABJICHUAX: IUTAHUC,
JbIXaHUC, TPAHCIIOPT BCUICCTB,

pasapaKnuMocCThb, POCT, pa3BUTHC, ABHUKCHUC, PA3SMHOXCHHUC

1.5

HpI/IMGHﬂTB OHMOJIOTHYECKHUE TCPMHHBI U ITOHATHA (B TOM 4YHCJIC. )KUBBIC TCJIA, 6I/IOJIOFI/I$I,
HKOJIOTHSI, IIUTOJIOTHUS, aHATOMUs, (PU3NOJIOTHUS,, OMOJIOTHYECKas CUCTEMaTHKa, KJIETKa,
TKaHb, OpraH, CHUCTEMa OpPraHOB, OPTaHU3M, BHPYC, JBUKEHHE, MUTaHUE, (POTOCUHTE3,
NbIXaHUE, BBIJCTICHHUE, PAa3Ipa)KUMOCTh, POCT, pa3MHOKEHHE, Pa3BUTHE, Cpeia OOUTaHMS,
[IPUPOIHOE COOOILECTBO, UCKYCCTBEHHOE COOOIECTBO) B COOTBETCTBUU C IIOCTABICHHON
3a1aueil ¥ B KOHTEKCTe

1.6

Paznuuath mo BHEmIHEMY BHIY (M300pa)K€HHUSM), CXeMaM W OMMCAHUSAM AOSJEpHbIE U
s/IepHbIE OPraHU3Mbl; pa3jIM4yHble OHOJOTMYECKHE OOBEKTBI: PACTEHUs, KHBOTHBIX,
rpUOBIL, TUIIANHUKY, OaKTEpPUH; IPUPOIHBIE U UICKYCCTBEHHbIE COOOIIECTBA, B3aUMOCBSI3H
OpPraHU3MOB B MPHUPOJHOM U HUCKYCCTBEHHOM COOOIIECTBAX; MpecTaBuTeneil (iopsl u
(ayHbI IPUPOJHBIX 30H 3eMJIM; JaHAIAaQThl IPUPOJIHBIE U KYJIbTYPHbIE

1.7

[IpoBOoaUTH oOmNUCaHME oOpraHu3Ma (pacTeHHs, >KUBOTHOIO) IO 3aJaHHOMY IUIaHYy;
BBIZICIIATh CYIIECTBEHHBIC IIPU3HAKA CTPOCHUS W IPOLECCOB KU3HEAEATEIbHOCTH
OpraHu3MOB, XapaKTEPU30BaTh OPraHU3MBI KaK Tejla JKUBOW IPUPOABI, IEPEYUCIATH
0COOEHHOCTH PaCTEHHI, d)KUBOTHBIX, TPUOOB, JIMIIATHUKOB, OAKTEpPHIl U BUPYCOB

1.8

PackpbiBaTh TOHSATHE O cpele oOuTaHUs (BOAHOM, HAa3eMHOBO3IYLIHOM, MOYBEHHOM,
BHYTPUOPraHU3MEHHOM ), YCIIOBUSIX Cpeibl OOUTaHUS

1.9

[IpuBOAMTH MPHUMEPHI, XapaKTEPU3YIOILIHE MPUCIIOCOOIEHHOCTh OPraHU3MOB K cpelie
0OWTaHUsl, B3aMMOCBSI3U OPraHU3MOB B COOOIIECTBaX

1.1

0

BeIAeIsITh OTIHUNTEIbHEBIC MPHU3HAKW NPUPOAHBIX U HCKYCCTBCHHBIX COO6H.[CCTB

11

1

ApI‘y'MCHTI/IpOBaTB OCHOBHBIC TIIpaBHJIa INMOBCACHHUA UYCIIOBCKAa B IMPUPOJAC U OOBSICHATH
SHAYCHHC npnponooxpaHHoﬁ ACATCIIBHOCTH 4YCJIOBCKA; aHAIMW3UPOBATH rJ00aJbHbIE
OKOJOTHUYCCKUC HpOGJ’ICMBI
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1.12 PackpbIBaTh poJib OMOJIOTUHU B IPAKTUYECKON JEATEIHHOCTH YEJIOBEKa

1.13 JleMOHCTpHPOBATh HA KOHKPETHBIX MPUMEPAX CBA3b 3HAHUI OMOJOTMM CO 3HAHHUSAMU TI0
MaTeMaTHKe, MpeIMeTaM I'YMaHUTapHOTO IMKJIA, C Pa3IMYHBIMU BUAAMH HCKYCCTBA

1.14 BEINONMHATE MpakTHYECKUE PaOOTHI (MMOMCK MHPOPMALIMHU C MCIIOIB30BAaHUEM Pa3IMYHBIX

HMCTOYHUKOB; ONKCAaHHE OpPraHW3Ma IO 3aJlaHHOMY IUIaHY) W J1abopaTopHbie paboThI
(paboTa ¢ MUKPOCKOTIOM; 3HAKOMCTBO C Pa3JIMYHBIMU CTIOCO0AMU U3MEPEHUS U CPAaBHEHUS
PKUBBIX OOBEKTOB)

1.15 [IpumensaTh MeToAbl Ouosioruu (HaOIIOJCHHE, ONMHMCaHUe, KiIacCu(UKaIus, U3MEepeHue,
PKCIIEPUMEHT): MPOBOIUTH HAOIIOJEHHS 32 OpraHU3MaMH, ONUCHIBATh OMOJIOTMYECKUE
00BEKTHI, MPOIECCH ¥ SIBICHUS, BBINOJHATH OUOJOTUYCCKUN PUCYHOK W H3MEPEHHUE
OMOJIOTHYECKUX 0OHEKTOB

1.16 Bnaners npuémamu paboThl C JIyNOH, CBETOBBIM M HU(PPOBBIM MHUKPOCKONAMH IPH
paccMaTpUBaHUK OMOJIOTHYECKUX OOBEKTOB
1.17 CoOuo1aTh TIpaBmiia OE30MMACHOTO Tpyna NpH padboTe ¢ Y4eOHBIM H J1TaOOPaTOPHBIM

000pyI0BaHUEM, XUMHYECKON MOCY0W B COOTBETCTBUHM C MHCTPYKLHUSAMHU Ha YpOKE, BO
BHEYPOYHOU NEATEIBHOCTH

1.18 Vcnonap30BaTh MPH BRIOJIHEHNH YIEOHBIX 3aJaHUI HAyYHO- OMYJISIPHYIO TUTEPaTypy 1O
OHOJI0THH, CIIPAaBOYHBIE MaTepUalbl, pecypchl cetu HTepHer
1.19 Co31aBaTh NHCHMEHHBIE M YCTHBIE COOOIICHHWS, TPAMOTHO HWCIOJB3yS MOHATUHHBIN

arrapar u3y41acMoro pasaciia OHoJIOrun

IIpoBepsiemble 3JIeMeHTHI coep:KaHus (5 KJace)

Koxa Koa
pasne [mpoBepsi
Ja €Moro IIpoBepsiemble 371eMeHTHI COAEPKAHNS
3JIEMEHT
a
1 buosiorus - Hayka 0 JKMBOU IPUPOJIE
1.1 [Tonsitue o xu3Hu. [Ipu3HaKu KUBOTO (KJIETOYHOE CTPOCHUE, MUTAHUE, JbIXaHUE,

BbIJIeJIeHUE, POCT U Apyrue). OOBEeKTH )KUBOM U HEXKUBOW MPUPOABI, UX CPABHEHUE.
DKnBas 1 He:XMBask pUPOJA - €AUHOE 1IENI0e

1.2 buonorust - cucrema Hayk O >kMBOH mpupoae. OCHOBHBIE pa3fieibl OMOJIOTHU
(OoTaHMKa, 300JI0THsI, SKOJOTHS, LIUTOJIOTUS, aHATOMUS, (PU3HOJIOTHS U JIpYrHe).
[Ipodeccun, cBs3aHHble ¢ OuONOTHEH: Bpau, BETEpPUHApP, ICHXOJIOT, arpoOHOM,
PKUBOTHOBOJ U Jipyrue (4 - 5). CBsA3b OMOJIOIMH C IPYTUMHU HayKaMH (MaTeMaTHKa,
reorpaguss u Apyrue). Ponp Ouomoruu B IMO3HAHMU OKPY)KAIOLIET0 MHpa U
[MPaKTUYECKON AESITEIbHOCTH COBPEMEHHOTO YEJIOBEKa

13 Kabuner 6uonoruu. [lpaBmia noeeneHus u paboTsl B KaOMHETE ¢ OMOJIOTHUYECKUMU
npubopaMu M HWHCTpyMEHTaMu. buonorndeckue TEPMHHBI, TOHSATHS, CHMBOJIBI.
Wcrounnku Ouomornueckux 3HaHwil. [lomck wHQOpManuu ¢ HCHOIB30BaHUEM
Pa3IMYHBIX MCTOYHMKOB (HAY4HO-TIOMYJIApHAs JIMTEpaTypa, CIPABOYHUKH, CETh

HTepHer)
2 MeTo1bl H3y4EeHMsI )KUBOH IPUPOJIBI
2.1 HayuHble MeTO/IbI U3Y4EHHUS KUBOI MPUPO/Ib: HaONI0I€HNE, YKCIIEPUMEHT, ONHUCaHuE,

n3MepeHue, Kiaccuukauus. YCTPOHCTBO YBEIHMUUTENBHBIX NPHOOPOB: JyMbl H
Mukpockorna. [TpaBuiia paboThl ¢ yBeIMYUTEIbHBIMU PUOOpaMH
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2.2

Merton omucaHuss B OMOJIOTMM (HATJIAIHBIN, CIOBECHBIA, CXeMaTW4YecKuii). Meton
M3MepeHus (MHCTPYMEHTBI U3MepeHus). MeTton KiaccuuKanmuy OpraHu3MOB,
[MPUMEHCHHUE JBOWHBIX Ha3BaHWW oOpraHu3MoB. HaOmroleHHe M SKCIEPUMEHT Kak
BETyIITUE METOIBI OMOJIOTHH

3 OpranusMsl - TeJIa )KUBON TPUPOJIbI

3.1

[lonsatue o0 opranusme. JlosaepHble M siAepHbIE OpraHu3Mbl. OIHOKJIETOYHBIE U
MHOT'OKJIETOYHBIE OPTaHU3MbI

3.2

Kiierka u e€ orkpeitue. Kiierounoe crpoeHue opranusmos. Llurosorus - Hayka o
KieTke. KieTka - HauMeHbIIas €IMHNLA CTPOCHHUS U JKU3HEEATEIBHOCTH OPraHu3MOB.
CTpoeHune KIETKU I0J CBETOBBIM MHUKPOCKOIIOM: KJIE€TO4YHasi 000JI0uKa, LIUTOIUIa3Ma,
SIpO

3.3

KileTku, TKaHU, OpraHbl, CUCTEMBI OPraHOB

3.4

KuznenestenbHOCTh  OpraHu3mMoB.  OCOOEHHOCTHM  CTpPOEHHUS W IIPOLIECCOB
KH3HENESATEIbHOCTH Yy PAacTeHH, JXUBOTHBIX, Oaktepuii W TpuboB. CBoOIicTBA
OpraHU3MOB: IMUTaHUE, AbIXaHHE, BBIJCICHUE, TBUKCHHUE, Pa3MHOXKEHHUE, Pa3BUTHE,
pa3IpaXuMOCTh, MPUCTIOCOOIEHHOCTh. Opranusm - eIMHOE 1EJI0e

3.5

Pa3Ho00Opasue opraHu3MoB 1 UX KJIacCU(UKAINS (TAKCOHBI B OMOJIOTHH: IAPCTBA, THITHI
(OTIenBl), KIACChI, OTPSIABI (TIOPSIKK), CEMEHCTBA, POJIbI, BUIBI)

3.6

baktepun U BUPYCHI Kak (hOPMBI KU3HH. 3HaUeHUE OaKTEpUil 1 BUPYCOB B IIPUPOJIC U B
PKU3HU YETI0BEKA

4 Opranu3msl U cpesia 0OuTaHus

4.1

[lonsitTue o cpene oOutanus. BopaHas, Ha3eMHO-BO3AYyIIHAas, IIOYBEHHAS,
BHYTpHOpraHU3MEHHasi cpeabl obutanms. [IpencraButenu cpex  oOWTaHWMA.
OcoOeHHoCTH cpell OOUTaHMs OPraHu3MOB

4.2

[Tpucniocobnenns opraHu3MoB K cpene oOutanus. Ce30HHBIE M3MEHEHHUS B JKHU3HU
OpPraHu3MOB

5 [Tpupoaubie coobiecTBa

0.1

[lonsiTie o mnpupogHOM coobmiecTBe. B3auMocBs3u OpraHu3MOB B NPUPOTHBIX
cooOmiectBax. [lumeBbie cBsi3u B cooOmiectBax. [luiieBble 3BeHbs, LTI U CETH
nuTaHus. [IpousBoauTeny, MOTpPeOUTENU U Pa3pyLIUTENN OPraHUYECKUX BELIECTB B
[PUPOAHBIX cooduiecTBax. [IpuMepsl mpupogHbIXx coolmiecTB (Jiec, Mpya, 03€po U

Jipyrue)

5.2

VckyccTBEeHHBIE COOOIIECTBA, WX OTIUYMUTEIbHBIE TMPU3HAKH OT MPUPOIHBIX
coobmiecTB. [IpuunMHBI HEYCTOWYMBOCTH MCKYCCTBEHHBIX cooOmiecTB. Poib
MCKYCCTBEHHBIX COOOIIECTB B JKU3HH YEIOBEKA

5.3

[Ipuponubie 30HBI 3emun, X oOutarenu. dnopa u (ayHa NPUPOIHBIX 30H.
JlannmadTel: TPUPOAHBIE U KYIBTYPHBIE

6 DKuBast mp

npoaa 1 4€JI0OBCK

6.1

3MeHeHns B TPUPOJIE B CBSI3HM C PA3BUTHEM CEIIbCKOT0 XO03sCTBA, MPOU3BOJICTBA U
[POCTOM YHCJICHHOCTH HaceleHHs. BiausHue yenoBeKa Ha KUBYIO MPUPOIY B XOJ€
uctopuu. [mobanmpHBIE SKONOTHYECKHE MPOOIEeMBbI. 3arpsi3HEHHE BO3IYIIHON U
BOJTHOM 000JI049eK 3eMITH, TTIOTEPH MTOYB, UX MPETOTBPAIICHNUE

6.2

[Iytu coxpaHeHus: OmoJOrMueckoro pasHooOpaszus. OxpaHsemble TEPPUTOPHU
(3amOBeIHMKH, 3aKa3HUKH, HAI[MOHAJIbHBIE MTapKH, MaMATHUKU Npuposl). KpacHas

kHura Poccuiickoit denepanun. Oco3HaHue KU3HU KaK BEJIMKOM 1IEHHOCTHU

IIpoBepsiemble TpeOGOBaHMs K pe3y/ibTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOMI
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Kon IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThl 0CBOECHNSI OCHOBHOI 00pa3oBaTe/ILHOM
MmpoBep nporpaMmbl OCHOBHOI'O 0611(61"0 06pa303almﬂ
sIeMOro
pe3yiab

Tara
1 PacTuTenbHbIN Opraiusm

1.1

XapakTepru30BaTh OOTAaHUKY Kak OMOJOTMYECKYI0 HayKy, €€ pa3zieibl U CBA3H C JIPYTUMHU
HAayKaMU U TEXHUKON

1.2

[IpuBOIUTH MpUMEpPHI BKIIaga poccuiickux (B Tom unciie: B.B. Jlokyuaes, K.A. Tumupszes,
C.I'. HaBammn) u 3apy0exxsbix (B Tom uucine: P. ['yk, M. Manbnuru) yu€Hbix B pa3BUTHE
HAyK O PACTEHUSIX

1.3

[TprMeHsATh OMOJOTHYECKIE TEPMUHBI U TOHSTHS (B TOM YHCIIE:

0OTaHMKa, PaCTUTENIbHAS KJICTKA, PACTUTENIbHAS TKaHb, OPTraHbl PACTCHUI; CCTEMa OPraHOB
pacTeHus - KOpeHb, MOOET, MOYKa, JIUCT, BUJIOM3MEHEHHBIE OpraHbl, IBETOK, IJIOM, CEMS;
pacTUTENBHBIN OpraHU3M, MHUHEPAJIbHOE NMUTAHKUE, (OTOCUHTE3, JAbIXaHUE, POCT, PA3BUTHE,
Pa3MHOXKEHUE, KIJIOH, Pa3IpaXMMOCTh) B COOTBETCTBMHM C IIOCTaBJICHHOM 3a7adyeil U B
KOHTEKCTE

14

OnuchIBaTh CTPOCHHE M JKU3HEAEATEIBHOCTh PACTUTEIBHOIO OpraHusma (Ha IMpuMepe
[MOKPHITOCEMEHHBIX WJIM IBETKOBBIX): IIOIVIOIIEHHWE BOJAbI W MUHEpAJIbHOE IHUTaHUE,
(oToCcUHTE3, IBIXaHHE, TPAHCIOPT BEIIECTB, POCT, PA3MHOXKEHUE, PA3BUTHE; CBSI3b CTPOCHHUS
BEreTaTHBHBIX U T€HEPATHBHBIX OPraHOB PACTEHUH ¢ MX QYHKIMSIMHA

1.5

Pa3nuyath ¥ ONMUCKHIBATH JKUBbBIE U TepOapHbIe K3EMIUISIPhI pACTEHUH MO 33JaHHOMY ILIaHy,
JaCTH PACTCHUU 1O M300paXKEHUAM, CXeMaM, MOJICIISIM, MYJIsDKaM, pelibe(HBIM Ta0Iuiam

1.6

XapakTepu30BaTh NPU3HAKH PACTEHUM, YPOBHHM OPTraHM3alMU PACTUTEIBHOTO OpPraHU3Ma,
YACTH PACTCHUI: KJIETKH, TKAHWU, OPTaHbl, CHCTEMbI OPraHOB, OPTAaHU3M

1.7

CpaBHMBATh pacTUTEJIbHbIE TKAHU M OpraHbl pacTeHUH Mex 1y co0oi

1.8

BbINONMHATE MpakTHUecKHe U JabopaTopHble paboThl 1O MOpQojoruu U (U3HOIOTHH
pacTeHuil, B TOM 4ucie paboThl ¢ MHUKPOCKOIIOM C MOCTOSHHBIMU ((UKCHUPOBAHHBIMHU) U
BPEMEHHBIMH ~ MHKPOTIpETIapaTaMH, HCCIIEI0BATENbCKUE pPabdOThl C  HCHOJIB30BAHUEM
nprOOPOB U MHCTPYMEHTOB LIM(POBOIi 1abopaTopun

1.9

XapakTepu30BaTh IMPOLECCHl KU3HEACSITEIbHOCTA PACTEHUI: TMOIJIOMIEHUE BOABI U
MUHEpalbHOE MTUTaHue, (POTOCUHTES, BIXaHUE, POCT, PA3BUTHE, CIIOCOOBI ECTECTBEHHOTO U
MCKYCCTBEHHOTO BETE€TATHBHOTO PA3MHOXKEHUS; CEMEHHOE pPa3MHOXKEHHE (HAa TpUMEpE
MOKPBHITOCEMEHHBIX WJIH I[BETKOBBIX)

1.10

BEISIBISITE MMPUYIUHHO-CIICACTBCHHBIC CBA3W MCKAY CTPOCHUEM H (1)yHKHI/I${MI/I TKaHEeH W
OpraHOB paCTeHI/Iﬁ, CTPOCHUCM U JKU3SHCACATCIBHOCTHIO paCTCHI/Iﬁ

1.11

KJ'IaCCI/I(l)I/II_[I/IPOBaTL paCTCHUA U UX Y4aCTH 110 pa3HbIM OCHOBAHHAM

1.12

OOBACHATDH POJIb PACTEHUH B IPUPO/JIE U )KU3HU YeJIOBeKa: 3HaueHue (POTOCHHTE3a B IPUPOJIE
M B JKU3HU YEJIOBEKa; OMOJOrMYeCKOe W XO3AWCTBEHHOE 3HAUYEHUE BUJIOM3MEHEHHBIX
00EroB; X03sUCTBEHHOE 3HAYEHNE BEr€TaTUBHOTO Pa3MHOXKEHHUS

1.13

HpI/IMCHHTB IMOJIYYCHHBIC 3HAHUA U1 BBIpAIIUBAHUA U PA3MHOXKCHUA KYJIbTYPHBIX paCTCHI/Iﬁ

1.14

M cronp30BaTh METOABI OMOJIOTHH: MPOBOAWTH HAOIONEHUS 32 PACTEHUSMH, ONMUCHIBATH
ACTeHMSI U UX YaCTH, CTABUTh MPOCTEHIINE OMOJIOTUYECKUE OTBITH U SKCTIEPUMEHTBI

1.15

CobmoiaTe mpaBmiia 0Oe30MacHOro TpyAa MHpu pabore ¢ ydyeOHBIM M J1abOpaTOPHBIM
000pyZI0BaHUEM, XUMHUYECKOM MOCYI0 B COOTBETCTBUU C MHCTPYKLHSIMH Ha ypOKE M BO

BHEYPOUYHOH JIESTEIIBHOCTH
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1.16

HCMOHCTpI/IpOBaTI) Ha KOHKPETHBIX IIPpUMEpPAX CBA3b 3HaHUH OHOJIOTHMHM CO 3HAHUSAMH II0
MaTCMaTUKE, reorpaqwm, TCXHOJIOTHH, NPEAMCTAM I'YMAHUTAPHOI'0 IUKJIA, C Pa3JIMYHbBIMHA
BHUAaMH NCKYCCTBA

1.17

Brnanets npuémamu paboTsl ¢ Ouonornveckoil nupopmanuen: GopMyIupoBaTh OCHOBAHUS
U U3BJI€YEHUs M 0000IIeHus MHpOpMalMU M3 JABYX HCTOYHUKOB; NPEOOpa3OBBIBATH
H(OPMAIIHIO U3 OHON 3HAKOBOI CHCTEMBI B JIPYTYIO

1.18

Co3aBaTh MMCbMEHHBIC U YCTHBIE COOOIICHHUS, TPAMOTHO UCIIOJIb3Ysl MOHATHHHBIN armapar
M3y4aeMOoro pasjena Ouoioruu

IIpoBepsiemble 3JieMeHTBI cofepskaHu (6 Ki1acc)

Koxa
pa3n
ejga

Kox
npoBeps
eMoro
3JIEMEHT
a

HpOBepﬂeMLIe IJIEMEHTHBI COACPKaAaHUSA

PacTuTennHBIN OpraHu3M

11

boraHuka - Hayka o pacTeHusx. Paznensl 60TaHuku. CBsA3b OOTAHUKU C JPYTUMHU
HayKaMM U TeXHUKOW. O01re Npu3HaKy pacTeHUM

1.2

PaznooOpa3ue pacTeHuil. YpOBHU OpraHu3allui pacTUTENLHOTO Opranu3mMa. Beiciue
1 HU31IMe pacTeHus. CriopoBble U CEMEHHbBIE PACTEHUS

1.3

PacturenbHas kieTka. V3ydyeHue pacTUTENbHOM KJIETKM 1O  CBETOBBIM
MUKpPOCKOIIOM: KJIETOUHAas 000J104Ka, AP0, MUTOIIa3Ma (TUIacTU/Ibl, MUTOXOHJIPUH,
BaKyolld C KJIETOYHBIM COKOM). PactutenbHble TkaHu. DYHKIUM PACTUTEIbHBIX
TKaHEH

14

Opranbl U cHUCTEMBl OpraHoB pacteHuid. CTpoeHHE OpraHoB PaCTHUTEIHHOTO
OpraHu3Ma, UX poJib U CBSA3b MEXKIY COO0M

CtpoeHue

U JKUBHCACATCIIbBHOCTD PACTUTCIIBHOI'O OpraHnu3Ma

2.1

[ lumanue pacmenus. KopeHs - opran NouyBeHHOro (MUHepajapHOro) nuranus. Kopuu
W KOPHEBBIE CUCTEMBI. Buapl KOpHEH W THIIBI KOpPHEBBIX CHCTEM. BHemHee u
BHYTPEHHEE CTPOEHHE KOpPHS B CBSI3U C ero QpyHKIusMU. KopHeBol 4exiuK. 30HBI
kopHs. KopaeBele Bonocku. Poct kopHsa. Ilornomienue KOpHSAMH BOIBI H
MUHEpAIbHBIX BEIIECTB, HEOOXOJAMMBIX PACTEHHUIO (KOPHEBOE JAaBJICHHE, OCMOC).
BugonsmeHneHne KopHen

2.2

[louBa, e€ mmomopoaue. 3HaueHHEe OOpPaOOTKM MOYBHI (OKy4YMBAHHE), BHECCHUS
y100peHui, MPOPEKUBAHUSI TPOPOCTKOB, OJIMBA JJIS )KU3HU KYJIbTYPHBIX PACTEHUH.
[ uapononuka

2.3

[ToGer u nmouku. JIucropacnonoxxenue u nucroBas Mo3auka. CtpoeHne U QyHKIMU
mucta. IlpocTele M cioxHble JUCThS. Bumonsmenenus aucteeB. OcoOEHHOCTH
BHYTPEHHEI0 CTPOEHUS JHCTa B CBSI3M C ero (QyHKUUsAMHU (KOXKHMIIA U YCTHbHIIA,
OCHOBHAsl TKaHb JINCTA, MPOBOJSALINE MY4KH). JIUCT - opraH BO3AYIIHOTO MUTaHUS.
dortocuHTe3. 3HaueHue GOTOCHHTE3a B IPUPOJIE U B )KU3HU YEJIOBEKa

2.4

/[vixanue pacmenus. JIpixanue KOpHs. PhIXJIeHHE MOYBHI 0151 yAyUIICHUS JbIXaHUs
KOpHEU. Y CJIOBUS,

MPEMSITCTBYIONINE JAbIXaHUIO KOpHeW. JIMcT kak opraH napixaHus (yCTbHYHBINA
annapar). [loctynnenue B mauct armocdepHoro Bosnyxa. CuibHas 3anbUIEHHOCTD
BO3/lyXa KaK NPENATCTBUE sl AbIXaHusl TUCTheB. CTe0enb Kak OpraH JbIXaHHS

(HamuuMe YCTBUI[ B KOXKHIle, yeuyeBHYeK). OCOOEHHOCTH JbIXaHMSI pPaCTEHUM.
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B3anmMocBs3b JAbIXaHUA paCTCHUS C (bOTOCI/IHTe3OM

2.5

Tpancnopm sewecmé 6 pacmenuu. Heopranunueckue (Boja, MHHEpaIbHbIE COJH) U
opraHuveckue BemiecTBa (OCJKH, JKUPBI, YIJIEBOJBI, HYKJICHHOBBIC KHCIOTHI,
BUTAMHUHBI W JApyrue) pacTeHus. CBs3b KIETOYHOTO CTPOCHHS CTeOIst ¢ €ero
¢ynkuusmu. Poct crebnst B amHy. KilerouHoe crpoeHue credisi TPaBsSHHCTOTO
pacTeHus: KOXHIIA, POBOASIINE ITyYKH, OCHOBHAs TKaHb (mapeHxuma). Kierounoe
CTPOCHHE CTEOJIsI IPEBECHOTO pacTeHMs: Kopa (TpoOka, J1y0), kKamOuid, JpeBeCuHA U
cepaueBuHa. Poct crebins B Tonmmny

2.6

[IpoBoasmye TkaHu KOpHs. TpaHCIIOPT BOABI U MUHEPAIbHBIX BELIECTB B PACTEHUU
(cocynpl npeBecuHBbl) - Bocxoaduuil Tok. MicnapeHnue BoJpl uepe3 cTedesb U JIUCThA
(TpaHcnupanus). Perymsanus ucnapeHuss BOAbl B pacTeHUU. BiusHHe BHEIIHUX
YCIIOBUM Ha HUCHapeHue BOJbl. TpaHCHOPT OpPraHMYECKUX BEIIECTB B pPacTEHUU
(cutoBuHBIE TPpYOKM Ny0a) - HUcXoAALMH ToK. Ilepepacnpenenenue u 3amnacaHue
BEIICCTB B pacTeHUH. BumonmsmeHEHHBIE TOOETH: KOPHEBHUIIIE, KIIyOeHb, JTyKOBHUIIA.
X cTpoeHue; OMOJOrH4ecKoe U X03sHCTBEHHOE 3HAaUeHUE

2.7

\Pocm pacmenus. O6pa3oBarenbhble TkaHu. KoHyc HapacTanus modera, pocT KOHYMKA
KopHsi. Bepxymieunslii u BcTaBOuHbIM pocT. PocT kopHs u crebist B TOJIIMHY,
kamOuii. OOpa3oBaHWE TOJUYHBIX KOJICIl Y JPEBECHBIX pacTeHWil. Bimsaue
(UTOrOPMOHOB Ha POCT PACTEHHSI.

PoctoBble nBukeHus: pacteHuil. Pa3Butne nodera u3 nouku. BerBieHue moOeros.
'YpasieHnue poctom pactenusi. @opmupoBanue Kpossl. [ [puMeHeHne 3Hanumii o pocre
[pacTeHHMsI B CEIILCKOM X03s1icTBe. PasBuTre OOKOBBIX 1TOOETOB

2.8

Pasmuooicenue pacmenus. BereratuBHOe pa3MHOXEHHE LBETKOBBIX PACTEHHUH B
npupojie. BereraruBHoe pasMHOXEHHE KyIbTYpHBIX pacTeHuil. Kiionsl. Coxpanenue
[IPU3HAKOB MAaTEPUHCKOTO pacTeHus. XO3SICTBEHHOE 3HAYCHHE BETE€TaTUBHOIO
pa3MHOXeHUs. CeMeHHOe (IFE€HEpaTMBHOE) pa3MHOKEHUE pacTeHui. llBeTkun u
cousetus. OmnbuieHue. IlepekpécTHoe ombuleHHE (BETPOM, KUBOTHBIMHU, BOJOW) M
camoonslieHue. JIBoitHoe omnonorBopeHue. HacnenoBaHue mNpu3HakoB 000MX
pactenuii. O6pazoBaHue MI0J0B U ceMsiH. Tumel miaoaoB. PacnpocTpanenue mionoB
u ceMsiH B npupone. CoctaB U CTpOCHHE CEMsSIH. YCJIOBMSI MPOPAcTaHUs CEMSH.
[TonroroBka cemsiH K noceBy. PazButue npopocTkoB

2.9

Pazeumue pacmenus. Pa3Butue 1BeTKOBOro pacteHus. (OCHOBHBIE TMEPUOIBI
pa3Butusa. LUK pa3BUTHS LBETKOBOTO pacTeHHs. BrusHue (akTopoB BHEUTHEH
Cpenbl Ha pa3BUTHE IIBETKOBBIX pacTeHUi. JKnu3HeHHbIe (DOPMBI IBETKOBBIX PACTCHHIL

IIpoBepsiemble TPeOOBaHUSA K pe3y/1bTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTe/ibHOI porpamMmsel (7 KJacc)

Konx
npoBeps
eMOoro
pe3yJjbTa
Ta

[IpoBepsiemble TpeaMeTHbIE Pe3yJbTAThl OCBOEHHMS OCHOBHOW 00pa3oBaTeIbHOM
MPOrpaMMbl OCHOBHOI0 0011ero 00pa3oBaHus

1

CucreMaTuka pacTeHU

1.1

XapakTepru30BaTh TPUHITUIBI KIIACCH(PUKAIINK PACTEHU, OCHOBHBIC

CUCTCMATUYCCKUC T'PYIIIIbI paCTeHI/Iﬁ (BO,[[OpOC.HI/I, MXH, IIJIayHbI, XBOIOH, MAIOPOTHUKH,
TOJIOCEMCHHEBIC, ITOKPBITOCECMCHHBIC NI HBGTKOBBIG)

1.2

[IpuBoaNTE pUMeEpHI BKIaAa poccuiickux (B Tom uucie: H.M. Basunos, 1.B. Muuypun) n
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3apyoOexxHbIX (B ToMm uncie: K. Jlunnei, JI. [Tactep) yu€HbIX B pa3BUTHE HAYK O PACTCHHSIX,
rpubax, TUIaiiHUKax, OaKTepusx

1.3

[IprMeHsTh OMoONIOTMYECKHE TEPMHUHBI U TMOHATUS (B TOM uucie: OOTaHHKA, SKOJIOTHS
pacTeHMi, MUKOJIOTHs, 0aKTEepUOJIOT s, CHCTEMATHKa, IapCTBO, OTEN, Kacc, CEMEICTBO,
pol, BHUJ, >KM3HEHHass (opma pacTeHUi, cpela OOMTaHHUs, PACTUTEIBHOE COOOIIECTBO,
BBICILINE PACTEHUSA, HU3IIME PACTEHHUs, CIOPOBBIE PACTEHUSA, CEMEHHBIE PACTEHU,
BOJOPOCIIM, MXH, IUIayHblI, XBOIIM, MAllOPOTHHUKH, T'OJOCEMEHHbIE, IOKPBITOCEMEHHBIE,
OakTepuu, TPUOBI, JIMIIAIWHUKHN ) B COOTBETCTBUU C IMIOCTABJIICHHOM 3a/1aUeii M B KOHTEKCTE

14

Pa3nuyaTh ¥ ONMUCHIBATH )KUBBIE U repOapHbIe YK3EMIUIIPHI PACTCHUH, YaCTH PACTEHUH 10
N300paKEHMSIM, CXEMaM, MOJENsIM, MyJsDKaM, pelabe@HbIM Talbnuuam; TpuObl 1O
N300paKEHIUSIM, CXeMaM, MyJshKaM; OaKTepuH 1o n300paKeHUsIM

1.5

BBISIBIITH MMPHU3HAKHU KJIACCOB MMOKPBITOCEMCHHBIX, UJIU LIBCTKOBBIX, CEMEHCTB ABYIOJIbHBIX
1 OJHOAOJBbHBIX paCTCHI/Iﬁ

1.6

OnpenensiTb CUCTEMaTHYECKOE IIOJIOKEHUE pPACTUTENBHOIO OpraHusma (Ha HIpUMepe
MOKPBITOCEMEHHBIX, HIIM I[BETKOBBIX) C MOMOIIBIO ONPEACTUTEIBHON KapTOUKH

1.7

BEIMONHATE TMpakTHYECKHE U J1adopaTopHbie pabOTHl MO CHCTEMAaTUKE pacTeHUH,
MUKOJIOTUM U MHKPOOMOJIOTHH, B TOM 4HUCIIe PabOThl ¢ MHUKPOCKOIIOM C HOCTOSIHHBIMU
(puxcupoBaHHBIMU) W BpPEMEHHBIMH MHUKPOIIpPETapaTaMy, UCCIEI0BATEIbCKUE pabOTHI ¢
MCIIO0JIb30BaHUEM TPUOOPOB U MHCTPYMEHTOB LIM(POBOIi 1abopaTopun

1.8

BBIIeAT CylIeCTBCHHBIEC IPU3HAKY CTPOCHUS U )KU3HEICSTEIbHOCTH PaCTEHUI, OaKTepHii,
rpuOOB, JINIIAHHIKOB

1.9

[IpoBoANTH oOMHMCaHWE M CpPaBHUBATh MEXIy COOOM pacTeHus, rpuObl, JHUIIANHUKH,
OakTepuu 1Mo 3aJaHHOMY IUJIaHY; JI€JIaTh BEIBOIBI

Ha OCHOBC CPABHCHUA

1.10

OnuchIBaTh yCIOKHEHUE OPTaHU3AIMN PACTEHUM B XOJI€ SBOJIIOIMH PACTUTEIHLHOTO MHUPA
Ha 3emie

111

BbISBIATE uepThl NPUCHOCOOJIEHHOCTH pPACTEHUHM K cpeae oOuTaHUs, 3HaueHue
PKOJIOTHYECKUX (PAKTOPOB JUIsl pacTeHHM

1.12

XapakTepru30BaTh PACTUTEIIBHBIC COOOINECTBA, CE30HHBIC M MOCTYMATEIbHBIC M3MEHEHUS
PACTUTENBHBIX COOOIIECTB, PACTUTENBHOCTh (PAaCTUTENBHBIM MOKPOB) MPUPOAHBIX 30H
SeMin

1.13

[ IpuBOANTE MPUMEPHI KYJIBTYPHBIX PACTEHUN U UX 3HAYCHUE B )KM3HU YEIIOBEKA; IOHUMATh
[IPUYMHBI U 3HaTh MEPHI OXPaHbl PACTUTEIBLHOTO MUpa 3eMIIH

1.14

PackpbIBaTh poJib pacTeHui, rpuOOB, TUIIAHHUKOB, OAKTEpU B MPUPOIHBIX COOOIIECTBAX,
B XO35IIICTBEHHOM JI€ATEIbHOCTHU YEJIOBEKA U €T0 OBCEIHEBHOM KU3HU

1.15

I[CMOHCTpI/IpOBaTI) Ha KOHKPCTHBIX IMPUMCEpPaAX CBA3b 3HAaHUH OWOJOTHMU CO 3HAHUAMH II0
MAaTCMATHKEC, (bI/ISI/IKC, reorpa(bm/l, TEXHOJIOTHUH, JUTCPATYpPEC, TCXHOJIOIHMH, MPEAMCTAM
TYMaHUTApHOI'O IUKIIA, C pa3JIMYHbIMA BUJaMH UCKYCCTBA

1.16

M cronp30BaTh MCETO/AbI OHOJIOTHH: IIPOBOAUTD Ha6J'IIOI[eHI/I$I 3a paCTCHUAMU, 6aKTepI/IHMI/I,
FpI/I6aMI/I, J'II/IIH&fIHPIK&MPI, OIIMChIBATh UX, CTaBHUTH HpOCTGﬁHIH@ OMOJ0ruYeCcKre OIBITHI U
OKCIICPUMCHTBI

1.17

CobimoiaTe mpaBuia 0€30MacHOro Tpyaa mpu paboTe ¢ y4eOHBIM M J1a00paTOPHBIM
000pyIOBaHUEM, XMMHUYECKON MOCYJOH B COOTBETCTBUH C MHCTPYKLUSMH Ha YPOKE U BO
BHEYPOUYHOU JI€ATEILHOCTH

1.18

Bnaners npuémamu paboThl ¢ OMOJIOrHUEcKO HHpOpMaLueit: GopMyIupoBaTh OCHOBAHUS
[UIsT M3BJIeYeHHUS M 00o0OIIeHus MHpopManmuu U3 HECKOJIbKUX (2 - 3) HCTOYHHUKOB;
npeoOpa3oBbIBaTh HH(GOPMALIKIO U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.19

Co3z/taBaTh MMCbMEHHBIE U YCTHBIE COOOIIEHHUSI, TPAMOTHO MCIOJIb3YysI HOHATUNHBIN anmapar
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H3y4acMOro

0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

pazzena OMOJIOTHH, COMPOBOXAATH BBICTYILUICHUE IMpE3EHTAIel ¢ y4éToMm

IIpoBepsiemble 3jieMeHTHI coepxkanus (7 Kiacc)

Kon
pasnena

Kox
MIPOBEPSIEMOTO
dJIEMEHTA

[IpoBepsieMble AJIEMEHTHI COIEPIKAHUS

1

CucreMaTH4ec

KH€ TPYMIbl pacTEHUI

11

Knaccugpuxkayusa pacmenuti. Bug xak OCHOBHasl CHCTEMaTHYeCcKasl KaTeropus.
Cucrema pacTuTenbHoro wmupa. Husmme, BbICIIME CHOPOBBIE, BBICHIME
ceMeHHbIE pacTeHUs. OCHOBHBIE TAKCOHBI (KaTErOpUM) CUCTEMATUKK pPacTEHUI
(mapctBO, OTHEN, Kiacc, MOpsI0K, CeMEHCTBO, poJ, BuAa). Mcropus pa3BuTus
CUCTEMATHUKH, ONMCAHUE BUJIOB, OTKPHITHE HOBBIX BUI0B. Posib cucreMaTuku B
Ouosiorun

1.2

\Huzwue pacmenus. Boodopociu. OOmas XapakTepUCTUKA BOJOPOCICH.
OIHOKJIETOUYHBIE M MHOTOKJIETOYHbIE 3€l€Hble Bojopociu. CTpoeHue u
PKU3HEAESTEIBHOCTD 3€IEHBIX BOJOPOCIel. Pa3MHOXKeHNE 3eEHBIX BOJOPOCIIEH
(Oecriomoe u monoBoe). bypeile U KpacHble BOJOPOCIH, UX CTPOEHUE H
PKU3HEACSITEIIbHOCTh. 3HAYEHHUE BOJIOPOCIICH B IPUPOJIE U )KU3HU YEJIOBEKA

1.3

Bovicuiue cnopogvle pacmenusi. Moxosuonvle (Mxu). OOmas XxapakTepHCTHKA
MxOB. CTpoeHHEe U >KU3HEAEATEIbHOCTh 3€NEHBIX U C(arHOBBIX MXOB.
[Tprcrmoco0ICHHOCTE MXOB K JKH3HHM Ha CHJIBHO YBIOKHEHHBIX IOYBaX.
Pa3MHOKEHHE MXOB, IUKJI Pa3BUTHsI HA IPUMEPE 3€IEHOTO MXa KYKYIIKUH JIEH.
Posib MXOB B 3a0ojlauMBaHWM IMOYB W TOpdoodpazoBanuu. lcmonp3oBaHue
Topda W TPOAYKTOB €ro IMepepadOTKH B XO3SHCTBEHHOW JESATEIBLHOCTH
YeroBeKa

14

[ Inaynosuonvie (I[lnaymet). Xeowesuonvie (Xeowu), Ilanopomuuxosuomnwvie
(Ilanopomnuxu).  OOm@ass  XapakTepUCTUKA.  YCIOXKHEHHE  CTPOCHUS
ManOPOTHUKOOOPA3HBIX PACTEHUH IO CPABHEHHIO CO MXAMHU.

OcoOEHHOCTH CTPOEHMSI U JKU3HEJESATENbHOCTH IUIAYHOB, XBOLIEH U
NaropoTHUKOB. Pa3mHO)XeHHe nanopoTHUKOOOpa3HbIX. Lukin pa3BuTHA
nanopoTHuka. Ponb  JOpeBHMX MAnoOpOTHHKOOOpa3HbIX B  00pa3oBaHUU
KaMEHHOTO yIisd. 3HaueHUe MarnopOTHUKOOOPA3HbIX B MPHUPOJIE U KHU3HU
YeI0BeKa

1.5

Bvicuue cemenuvie pacmenus. 1onocemennvie. OOImas XapaKTepUCTHKA.
XBOHHBIE pacTeHus, UX pa3zHooOpazue. CTpoeHHE U KU3HENEATEIbHOCTh
XBOMHBIX. Pa3MHOXEHHE XBOWHBIX, LUK pa3BUTUSA Ha IPUMEpPE COCHBI.
3HaueHUe XBOMHBIX PaCTEHUI B IPUPOJE U KU3ZHU YEJIOBEKa

1.6

I lokpvimocemennvle  (ygemkogvie) pacmenus. OOIAs XapaKTEPUCTHUKA.
OCOOCHHOCTH CTPOCHHUSI W KU3HENEATCIHHOCTH TOKPBITOCEMEHHBIX Kak
HanOoJee BBHICOKOOPTaHM30BAaHHOW TPYIIBI PACTeHUM, HMX TOCIOJCTBO Ha
3emute. Knaccudukanys mokpeITOCEMEHHBIX pacTeHHil: kiacc [[BynonbHBIE U
kiacc OnHononbubie. [Ipu3Haku kinaccoB. LUk pa3BUTHS TOKPHITOCEMEHHOTO
[pacTeHHs

1.7

Cemelicmea nokpulmoceMeHHbIX — (y6emkoevlx) pacmeHul. XapaKTEepHbIE
npu3Haku cemeiicTB kiacca JIBynonbHble (Kpectousernsle, unu Kamycthble,

Po3onBernsle, nin Po3oBble, MoThuIbKOBBIE, MM boOoBbie, IlaciéHoBbIE,
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CiioxHOIBETHBIC, WM AcTpoBbIe) U Kitacca OnHononbHbIe (JInnelinbie, 3maku,
i MsTimukoBbie). MHOrooOpasue pacreHuil. [J[lukopactyiue npeacTaBuTeIn
ceMmeiicTB. KynbTypHblE MNpEACTaBUTEIN CEMEWUCTB, HX HCIIOJIb30BaHUE
YEIIOBEKOM

2 PasBuTHe pacTUTEIHLHOrO0 MUpa Ha 3emiie

2.1

OBOJIIOLIMOHHOE pa3BUTHE PAcTUTENbHOro Mupa Ha 3emie. CoxpaHeHUE B
36MHOM KOpE PaCTUTENbHBIX OCTATKOB, UX M3y4deHUE. «KuBbIE HCKOMAEMBbIE)
[pacTUTENBHOIO HapcTBa. JKu3Hb pacTeHuil B BoAE. [IepBble Ha3eMHBIE paCTEHHUS.
(OCBOEHHE PAaCTEHUSMU CYILU. JTaIlbl Pa3BUTHS HA3EMHBIX PACTEHUI OCHOBHBIX
CUCTEMATUYECKUX TPYII.

Brivepinue pacTeHus

3 PacTeHus B IpUPOAHBIX COOOIIECTBAX

3.1

Pactenust u cpena oOuTaHus. DKoJorudeckue GaxTopsl. Pactenust u yciaoBus
HE)KMBOM TPUPOABI: CBET, TEMIleparypa, Biara, arMOoc(epHBIi BO3IYX.
PacTeHuss M YCIIOBHSI JKMBOW HPUPOABI: NMPSMOE M KOCBEHHOE BO3JEHCTBHE
OpraHu3MoB Ha pacTteHus. IIpucnocobieHHOCTh pacTeHHui K cpeie OOMTaHMUS.
B3anMocBsI3u pacTeHuil Mex 1y co00i U ¢ JpyTUMHU OpraHu3MaMu

3.2

PacTurenbHble coobmiecTBa. BHUIOBOH cOCTaB pacTUTENIbHBIX COOOIIECTB,
npeobiiaatonie B HUX pacTeHus. PacmpeneneHue BHIOB B PacTUTEIbHBIX
coobuiectBax. Ce30HHbIE U3MEHEHUS B JKU3HM PACTUTEIBHOIO COOOIECTBA.
CMeHa pacTUTEIbHBIX CO00IIECTB. PacTUTENbHOCT (PacTUTENbHBIN MOKPOB)
IpUPOAHBIX 30H 3eMiu. Propa

4 PacTeHnsa 1 4YeI0BEK

4.1

KynbTypHble pacTeHus U uX MpoucxoxzaeHue. LleHTpsl MHOroobpaszus u
[IPOUCXOKICHUS KYJIbTYPHBIX pacTeHuid. 3emnenenue. KyabTypHble pacTeHus
CEJIbCKOXO3SUCTBEHHBIX YTOJAMA: OBOIIHBIC, IJIOJIOBO-ATO/IHbIE, TIOJIEBBIC.
Pactenust ropoma, ocoOeHHOCTH Topojckou ¢iopel. [lapku, necomapkw,
CKBephl, OoTaHMueckue cajipl. JlekopaTuBHOE I11BeTOBOJCTBO. KoMHaTHBIE
[pacTeHusi, KOMHAaTHOE [IBETOBOJICTBO

4.2

[locnencTBus AeSTENBHOCTH YEIOBEKA B AKOcHcTeMax. OXpaHa pacTUTEIbHOIO
Mupa. BoccraHoBiieHne uwuciaeHHocTH peakux BumoB pactenuid: OOIIT.
KpacHas kaura Poccun. Mepbl coxpaHeHusl paCTUTEIbHOTO MUpa

3) ['pu6k1. JInmaitnuku. bakrepun

5.1

['puObl. OOmias xapaktepuctuka. lllnsnodnsie rpudbl, UX CTpoeHHUE, MUTAHHE,
poct, pasmMHokeHue. CbeoOHble U SI0BUTHIE TPUObI. Mepbl mpoduIaKTUKU
3a00JeBaHN, CBSA3aHHBIX C TpuOaMu. 3HaYeHHWE MLUIANOYHBIX I'pUOOB B
[PUPOJHBIX COOOIIECTBAX M MKU3HU 4yesnoBeKa. [[pomMblliuieHHOE BhIpaliiBaHUuE
MUISTOYHBIX T'PUOOB (IIAMIIMHBOHBI)

5.2

[1necHeBble TpuObIL. [[poxokeBble TPUObI. 3HAUEHHE IIJIECHEBBIX U JPOXIKEBBIX
rpubOB B TNpHUpPOJAE M KHU3HM dYeJoBeKa (muiieBas U (QapmaleBTHUYecKas
[IPOMBIIIJIEHHOCTh U JIPYTHE)

5.3

[Tapazutnueckue rpudbl. PazHooOpasue W 3HaYeHUE Mapa3sUTHYECKUX TPHOOB
(ronmoBHS, CHOPBIHBSA, ¢uTodTOpa, TPYTOBUK © apyrue). boppba c
3a6OJ'IeBaHI/I$IMI/I, BBI3BIBACMBIMHU MMAPAZUTUICCKUMU FpI/I6aMI/I

5.4

JIumaitHuku - KOMIUIEKCHbIE opranu3Mbl. CTpoeHue numaiHukoB. [Ilutanue,
[POCT M pa3MHOKEHHUE JINIIIANHUKOB. 3HAYECHHE JTUITIAHHUKOB B IPUPOJIE U )KU3HU
veJI0OBEKa

5.5

baktepun - nosiiepHble opraHu3mbl. OOmias XapakTepucTHKa OakTepui.
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bakTepuanbHas kietka. PazMHoxenue 6akrepuii. Pacipoctpanenue 6akTepuii.
PaznooOpasue Oakrepuii. 3HaueHue OakTepuil B NPUPOAHBIX COOOIIECTBAX.
bone3sHeTBopHbIe OaKTEpUU U MEPBI MPOPUITAKTUKY 3a00JI€BaHUN, BHI3BIBAEMBIX
Oaktepusimu. bakrepun Ha ciyx0e y uenoBeka (B CEIBCKOM XO3SHCTBE,
[IPOMBIIIJICHHOCTH)

IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOCHHUS OCHOBHOM
o0pa3oBaTebHON Nporpammsl (8 kiacc)

Kon [IpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI 00pa3oBaTe/IbLHOI

MPOBEPAEMOroIIPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHusl

pe3yJabTara

1 PKMBOTHBIN OpraHU3M

11 XapakTepu30BaTh 300JIOTHI0 KaK OMOJOIMYECKYI0 HayKy, €€ paszenbl U CBs3b C
IPYTMMH HayKaMH U TEXHUKOU

1.2 XapakTepru30BaTh MPUHIUIBI KIACCU(PUKANNN KUBOTHBIX, BHJ KaK OCHOBHYIO

CUCTEMATUYECKYI0 KAaTErOpPUIO0, OCHOBHBIE CHUCTEMAaTHYECKHUE TPYIIbI KUBOTHBIX
(mpocreiinme, KUIIEYHO-

MOJIOCTHBIE, TUIOCKHE, KPYIJble M KOJIbYAaThle YEPBH; WICHHCTOHOTHE, MOJUIIOCKH,
XOPJIOBBIC)

1.3 [IpuBonuTh NpuMepsl BKIaaa poccuiickux (B Tom uucie: A.O. Kosanesckuii, K.W.
CxpsiOun) u 3apy0exxHbIX (B ToM yncie: A. JleBenryk, XK. KioBwe, 3. ['ekkens) yu€HbIX
B Pa3BHTHE HAYK O )KHBOTHBIX

1.4 [IprMeHsTh OMOJIOTUYECKHE TEPMHUHBI ¥ TIOHATHUSA (B TOM YHCIIE: 300JI0THUS, YKOJIOTUS
PKUBOTHBIX, OTOJIOTHS, TIaJIe0300JI0THs, CHCTEMAaTWKa, LApCTBO, THII, OTPSJ,
CEMEICTBO, POJ, BHUJ, >KUBOTHAs KIETKa, XUBOTHAas TKaHb, OPraH »HBOTHOTO,
CHCTEMBI OPraHOB >KMBOTHOTO, >XHBOTHBIA OpraHW3M, NHUTaHUE, ABIXaHUE, pPOCT,
pa3sBUTHE, KpOBOOOpAIllEHUE, BBIAEICHHUE, OIopa, JBUXKEHUE, pa3MHOKEHHE,
MapTEHOTEHE3, Pa3IpPaXHUMOCTh, pedIeKc, OpraHbl YyBCTB, IOBEIEHHUE, Cpena
00uTaHUs, IPUPOIHOE COOOIIECTBO) B COOTBETCTBHM C IOCTABICHHOH 3ajayeil U B

KOHTEKCTE

1.5 PackpbIBaTh O0IIME NPU3HAKM JKUBOTHBIX, YPOBHU OpraHU3alMU >KMBOTHOTO
OpraHu3Ma: KJI€TKH, TKaHW, OpraHbl, CHCTEMbI OPTaHOB, OPTraHU3M

1.6 CpaBHMBATh )KMBOTHbIE TKaHU M OPTaHbl )XUBOTHBIX MEXJly COOOM

1.7 OnucelBaTh CTPOEHHME M KHU3HEACSTEIbHOCTh J>KMBOTHOTO OpraHM3Ma: OHopy u

NBUKEHME, IUTAHUE U NUILEBAPEHUE, JbIXaHUE U TPAaHCIOPT BEUIECTB, BBIJCIICHUE,
[PEryJISIIMIO U TTOBEJEHHE, POCT, PA3MHOXKEHHE U Pa3BUTHE

1.8 XapaKTepI/BOBaTL IMPpOLECCChI KHU3HCACATCIIBHOCTH JKHUBOTHBIX HN3y4YacMbIX
CUCTCMATUYCCKUX TPYyHIl: ABUXXCHUC, IMUTAHUC, ABbIXaHUC, TPAHCIIOPT BCIICCTB,
BBIJICIICHUC, PCTYJIANNIO, TOBCACHUC, POCT, PA3BUTUC, PASMHOXKCHUC

1.9 BhISBIITH MMPUIUHHO-CIICACTBCHHBIC CBA3U MCKAY CTPOCHUECM, ) KUSHCACATCIIBHOCTBIO
1 cpeﬂoﬁ 00MTaHHUS JKUBOTHBIX N3YYaCMBIX CUCTCMATHYCCKUX I'PYIIIT
1.10 Pa3nmuuaTh M ONUCHIBATh Y KUBOTHBIX HU3Yy4aCMbIX CUCTECMATUUCCKHUX T'PYIIIL, OTACIIbHBIC

OpTraHbl 1 CUCTEMbI OPIraHOB IO CXEMaM, MOACIIAM,

MYJSKaM, pelibe(HbIM Ta0IHIaM; IPOCTEHIINX - 0 H300paXKEHUIM

1.11 BbISBISATS IPU3HAKK KJIACCOB YJIEHHCTOHOTUX M XOPJOBBIX; OTPSAIOB HACEKOMBIX M
MJIEKOTIMTAIOLINX
1.12 BBINOTHATE MpakTUYEeCKHE U J1abopaTOpHbIE pabOThl MO MOPQOJIOTUH, aHATOMUH,

141



http://226school.ru/
mailto:info.sch226@obr.gov.spb.ru

T'OCYJAPCTBEHHOE BIOJ’KETHOE OBIIIEOBPA3OBATEJIBHOE YUPEXJIEHHUE JIUIENA Ne 226

®PYH3EHCKOI'O PAUOHA CAHKT-IETEPBYPT A

PE

=" A N g AN w® o
1 momaaxa 192071 Cankrt-IlerepOypr yir. ByxapeE:TCKaﬂ 1.33, xopr. 6, mutep A, ten/dakc 774-53-56

PO @ . . A <~h"]

2 momazaka 192241 Caunxkr-IlerepOypr FOxHoe mocce 1.55 kopi. 7, ctpoenue 1;
http://226school.ru; e-mail: info.sch226@obr.gov.spb.ru

(GHU3HOIOTHH U TOBEACHUIO JKUBOTHBIX, B TOM YHCIIE pabOTBI C MHKPOCKOIIOM C
MOCTOSHHBIMA  ((UKCHpPOBaHHBIMH) ¥ BPEMEHHBIMH  MHKpOIIpEnapaTaMu,
HCCIICIOBATEIbCKUE PAabOTBI C HCIOJIB30BAHHEM MPHOOPOB W HMHCTPYMCHTOB
11(pOBOH JIabopaTopuu

1.13

CpaBHI/IBaTI) HpeﬂCTaBHTeHeﬁ OTACIIBHBIX CHUCTEMATHUYCCKUX TIPYIII KXKHUBOTHBIX H
ACJIaTh BBIBOABI HA OCHOBC CPABHCHHA

1.14

KraccuduimpoBaTh )KMBOTHBIX HA OCHOBAaHMH OCOOCHHOCTEN CTPOCHHUSI

1.15

OnuchiBaTh yCIOKHEHUE OPraHU3allUM XUBOTHBIX B XOJI€ BOJIIOIUHU >KUBOTHOIO
MHpa Ha 3emiie

1.16

BEISBISATE YCPTHI HpI/ICHOCOGJIeHHOCTI/I JKUBOTHBIX K CpCac O6I/ITaHI/I$I, 3HA4YCHHUC
OKOJOIHYCCKHX (baKTOpOB JJIA dKUBOTHBIX

1.17

BEISIBIISITE B3aNMOCBSI3H JKUBOTHEIX B MMPUPOIHBIX COO6H_[CCTBaX, OCIIU ITMTAaHUA

1.18

'YcraHaBIMBaTh B3aMMOCBSI3H JKUBOTHBIX C PACTEHUSAMHM, TpUOaMH, JTUIIANHUKAMHA U
0aKTepUsIMHU B IPUPOJHBIX COOOIIECTBAX

1.19

XapaKTemeBaTI) JKUBOTHBIX HNPHUPOAHLIX 30H 3CMJII/I, OCHOBHBIC 3aKOHOMCPHOCTH
paclpoCTpaHCHUA )KUBOTHBIX I10 IJIAHCTC

1.20

PackpbIBaTh poJib KUBOTHBIX B IPUPOJHBIX COOOIIECTBAX

1.21

PaCKpLIBaTb POJib fOMAIHUX U HCIPOAYKTUBHBIX JKUBOTHBIX B )KU3HH YCJIOBCKA; POJIb
I[IPOMBICJIOBBIX JKUBOTHBIX B XO3SHCTBEHHOM JEITCIBPHOCTH UYEIIOBEKA M €ro
[MOBCEIHEBHOM KHN3HU, OOBSACHATH 3HAUEHHUE )KUBOTHEIX B MPpHUPOJAC U ) KU3HU YCIIOBCKA,

1.22

ITornmaTs IMPUYMHLBI U 3HATHb MCPBI OXPaHbl JKUBOTHOI'O MUPa 3emim

1.23

JleMOHCTpHpOBaTh HAa KOHKPETHBIX MTPUMEPAX CBSA3b 3HAHUN OHMOJIOTHH CO 3HAHHSAMU
Mo MareMmMaThke, (Qu3uKe, XWUMUHU, Treorpauu, TEXHOJOTHH, TMpeaMeTaM
T'YMAHUTAPHOI'O IMKJIA, C Pa3JIMYHBIMU BUJIAMU UCKYCCTBA

1.24

cnonb30BaTh MCTOABI OMOJIOTrHU: IMpOBOAUTH Ha6J'IIOI[eHI/I$I 3a JKHBOTHBIMHU,
OIMMCBIBATH JKMBOTHBLIX, UX OpraHbl WU CHUCTEMbI OPraHOB; CTABUTDH HpOCTeI\/JIIHI/Ie
OMOJIOTHYECKHUE OIBITHI U 9KCIICPUMCHTBI

1.25

Co0mroaTh paBuiIa 6€30MacHOro Tpyaa Mpu padbore ¢ yueOHBIM U J1ab0paTOpHBIM
000py/I0BaHNEM, XUMUYECKON MTOCY/I0M B COOTBETCTBHH C MHCTPYKIUSIMU HA YPOKE U
BO BHEYPOUYHOU JEATEIBHOCTH

1.26

Braners npuémamu palOoTbl ¢ Ouosormdeckoil uHpopmarmeit: QGopMmyrupoBaTh
OCHOBaHHsI JIUIsl M3BJICUCHUs] U 0000IIeHUs HHPOpPMAIU U3 HecKoibkux (3 - 4)
MCTOYHHKOB; TPe0oOpa3oBbIBaTh MH(POPMAIUIO U3 OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.27

CoziaBaTh NMUCbMEHHBIE U YCTHBIE COOOIIEHMSI, TPAMOTHO MCHOJb3Ysl TOHSITUHHBIN
arrapar U3y4aeMoro pasjesna Ouosoruu, CONpOBOXKAATh BEICTYIICHHE Mpe3eHTaluel
C Y4ETOM 0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

IIpoBepsiemble 3/1eMeHTHI coAep:kaHus (8 Kiacc)

Konx

pasn
eja

Kox
npoBep
S1eMOI0
DJIeMeH
Ta

IIpoBepsieMble 3JIeMEHTbI COIePKAHUSA

DKuBOTHBIN Opranusm

1.1

3oomorus - HayKa O XHUBOTHBIX. PaB,Z[CJ'IBI 3005oru. CBsI3b 300JIOTHH C APyruMu
HayKaMH U TEXHHUKOIA. O6HII/IG IMPHU3HAKH JKUBOTHBIX. OTINYHSA 5)KUBOTHEIX OT paCTeHHfI.
MHOFOO6paSI/Ie KMBOTHOT'O MHpaA. O)IHOKJ'IGTO'—IHBIC 1 MHOTI'OKJICTOYHBIC >XHMBOTHBIC.
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dopma Tesna JKUBOTHOI0, CAMMETPHUS, pa3Mephl Tejla U APYyrue
1.2 DKuBoTHas knerka. OTKpbITHE )XKMBOTHOM KileTKH (A. JleBenryk). CTpoeHune ;KMBOTHOM
KJICTKH:

KJIeTOuHAass MeMOpaHa, OpraHOWIbl NEPEIBUKCHHUS, PO C SAPHIIIKOM, ITUTOIIA3Ma
(MUTOXOHIpPUHU, THILIEBAPUTEIbHBIE U COKPAaTUTENIbHbIE BAaKYyOJIH, JIM30COMBI,
KJIeTOUHbIA 1eHTp). [Ipouecchl, npoucxonsmue B kierke. Jlenenue kinerku. TkaHu
PKUBOTHBIX, UX pa3HooOpasue. Opranbl U CUCTEMbI OPraHOB XUBOTHBIX. OpraHusm -
EAMHOE LIEJI0E

2 CTpoeHHE U )KU3HENEATENBHOCTh OPraHU3Ma JKUBOTHOIO

2.1 Onopa u osudicenue dHcusomuuix. OCOOEHHOCTH TMIPOCTATUYECKOr0, HAPYKHOTO U
BHYTPEHHET'0 CKeJleTa y )KHUBOTHBIX. IlepeiBukeHne y OJHOKIETOUHBIX (aMEOOBUIHOE,
PKTYTUKOBOE). MBbIlIEUHbIE IBUKEHUS Y MHOTOKJIETOUHBIX: MOJIET HACEKOMBIX, ITHIL;
[1aBaHue pbIO0; IBUXKEHUE 110 CyIIe MO3BOHOYHBIX XKHUBOTHBIX (M0J13aHuE, Oer, Xo0a50a
1 npyrue). PoryaykHple KOHEYHOCTH

2.2 [ lumanue u nuwesapenue y dcusommuvix. 3Ha4UeHUE NUTaHUA. [ IuTanne u nuieBapeHue
y IIpOCTeUIINX. BHYTPUIIONIOCTHOE M BHYTPUKIIETOYHOE NHILEBAPEHUE, 3aMKHYTasl U
CKBO3Hasl TUILIEBAPUTENIbHAS CUCTEMA Y 0€CIIO3BOHOYHBIX. [IHIIeBapUTEIbHBIN TPAKT Y
[103BOHOYHBIX, MUIIEBapUTENIbHbIE HKEJIE3bl. depMEeHTBHI. OcobeHHoCTH
[MI1EBAPUTEIBHON CUCTEMBI Y IPEACTAaBUTENIEH OTPSAA0B MICKOIUTAOIINX

2.3 V[vixanue orcueommubix. 3HaueHue npixaHus. ['a3000MeH uepe3 BCIO IMOBEPXHOCTb
kieTku. JKabepHoe npixanue. Hapyxuble u BHyTpeHHue xa0pbl. KoxHoe, TpaxeiiHoe,
néroyHoe JApixaHue y oOutarenei cymu. OcoOEHHOCTH KOXKHOTO JbIxaHusi. Poib
BO3JYIIHBIX MEIIKOB y ITHUIL

2.4 Tpancnopm eewecms y oicusomnuvix. Poib TpaHCIOpTa BELIECTB B OpraHU3Me
PKUBOTHBIX. 3aMKHYTasi U HE3aMKHYTas KPOBEHOCHBIE CUCTEMbI y OECIIO3BOHOYHBIX.
Cepaue, KpoBeHOCHbIE cocyibl. CIIMHHON U OPIOIIHON COCY/Ibl, KAMILISAPBI, «JI0MKHBIE
cepAla» y N0kKAeBOro 4epBs. OCOOCHHOCTH CTPOEHMsI HE3aMKHYTOW KPOBEHOCHOM
CHCTEMbl Y MOJIIIOCKOB M HaceKoMbIX. Kpyrum kpoBooOpaiieHHss U OCOOEHHOCTH
CTPOEHHMSI CepAEL] Y TO3BOHOYHBIX, YCIOXKHEHNE CUCTEMbI KPOBOOOPAIIIEHUS

2.5 \Bvioenenue y orcusommuvlx. 3HAUEHUE BBIJCIICHUS KOHEUHBIX MPOJIYKTOB OOMEHa
BeriecTB. COKpaTUTEIbHBIE BAKYOJIH Y MTPOCTEHIINX. 3BE3qUAThIE KJIETKU U KaHAJIbLIbI
y IUIOCKUX 4epBeH, BBIACTUTEIbHBbIE TPYOOUKHM M BOPOHKH Yy KOJIBYATHIX YEpBEH.
MaJTbITUTHEBBI COCYBI Y HACEKOMBIX. [10UKH (TyIOBHITHBIE U TA30BBIE), MOYECTOYHHUKH,
MOYEBOW MY3bIPb Y MO3BOHOYHBIX >KUBOTHBIX. OCOOCHHOCTH BBIJICJIIEHUS Yy MTHII,
CBSI3aHHBIE C MOJIETOM

2.6 I Tokposvr mena y srcusomuvix. [10KpoBbl y 6€CIIO3BOHOUHBIX. Y CIIO)KHEHHE CTPOEHUS]
KOXHM y 1M03BOHOUHBbIX. Koka kak opran BblieneHus. Ponb KOXHM B TEIIOOTIAue.
[Tpon3BosHble KOXkK. CpeacTBa NACCUBHOM M aKTMBHOM 3allIUTHI Y )KUBOTHBIX

2.7 Koopounayus u pecynayus dHcusHeOesmesbHoCmu Yy Hcugomubix. PazqpaxuMocTs Y|
OJTHOKJIETOUYHBIX JKUBOTHBIX. Takcucel ((oTtoTakcuc, TpohOTAKCUC, XEMOTAKCUC U
npyrue). HepBuas perynsauus. Hepsuast cucrema, e€ 3Hauenue. HepsHas cucrema

y Oecrio3BOHOYHBIX: ceTdaras (auddysHas), cTBosOBasd, y3noBas. HepBHas cucrema y
MMO3BOHOYHBIX (TpyOuaTas): TOJIOBHOM W CHMHHOW MO3I, HEPBBL. YCIIOKHEHUE
rOJIOBHOTO MO3ra OT phIO 10 MilekonmuTaromux. [losBieHue OONBIIMX MOMYIIAPUMA,
KOpbl, 00po3a1 M W3BWIMH. ['yMopanpHas peryisius. Poilb TOPMOHOB B JKHU3HH
KUBOTHBIX. [TosoBbIe ropmMonsl. [TonoBoii qumopdu3m. OpraHsl UyBCTB, MX 3HAUEHHE.
Penienitopsl. [IpocTeie u crnoxHble (paceTounble) riaza y HaceKoMbiX. OpraH 3peHust u
CllyXxa y TO3BOHOYHBIX, UX ycioxHeHue. Opranbl OOOHSHUS, BKyca M OCSA3aHUS Y
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0eCr03BOHOYHBIX M TO3BOHOYHBIX KMBOTHBIX. OpraH OOKOBO JTMHHUHU Y PbIO

2.8 [losedenue ocusomuvix. BpoxaéHHOEe M TPUOOpPETEHHOE TOBeIeHUE (MHCTHHKT H
HaydyeHre). HaydeHue: yciaoBHBIC peduieKChl, UMIIPUHTHHT (3alle4aTICHUue), WHCANUT
(moctmwxenue). [ToBenenue: nuiieBoe, 00OPOHUTEILHOE, TEPPUTOPUAILHOE, OpadHoOe,
nccieoBaTenbckoe. CTUMYIIBI TOBEICHUS

2.9 \PasmHooicenue u paszsumue Hcusomuuvlx. becrionoe pazMHOXKEHHE: JENICHHE KIICTKH
OHOKJICTOYHOTO OpraHM3Ma Ha JiBe, IIOYKOoBaHue, (parmeHranus. [lomoBoe
pa3mHOkeHue. [IpenMyIecTBo mooBoro pa3MHokeHus. [1o1oBbIe jxene3bl. STnIHUKH
1 ceMeHHHKH. [lonoBeie kieTku (rametsl). OrionorBopenue. 3urora. [lapreHorenes.
3aponpiueBoe paszButhe. CTpoeHue siina nOTULbl. BHYTpuyTpoOHOE pa3BUTHE
MJICKONMTUTAIONUX. 3apobliieBbie 000104kH. [1namnenTa (1eTckoe MecTo).

[Tyrnounslii kanaTuk (mynoBuHa). [loctamMOproHanbHOE pa3BUTHE: IPSIMOE, HEMPSMOE.
Metamop¢o3 (pa3BUTHE C IPEBPALICHUEM): ITOJHBIA U HEMOJHBIN

3 CucTemMaTn4ecKre TPYyNIbl )KUBOTHBIX

3.1 OcnosHble  Kamezopuu  cucmemMamuky — JHCueomuvlx. BUI  Kak  OCHOBHas
crucTeMaThyecKkas Kareropus >KMBOTHBIX. Kitaccudukamms xuBoTHBIX. Cucrema
KMBOTHOIO MHpa. CuCTeMaTHUeCKHe KaTeropuu >KMBOTHBIX (LI@pCTBO, THII, KJacc,
OTpsil, CEMEWCTBO, pOA, BHI), HMX CONOMYMHEHWE. buHapHas HOMEHKJATypa.
OTpaxeHUE COBPEMEHHBIX 3HAHUH O MPOUCXOXKACHUU U POJCTBE >KUBOTHBIX B
Ki1acCU()UKAIUH JKUBOTHBIX

3.2 Oonoknemounvle ncusomuvie — npocmetiwiue. CTPOCHHE U >KU3HEACSITEIBHOCTD
npocredmmx. Mecroobutanue u o6pa3 ku3HM. OOpazoBaHME LUCTBHI HpHU
HEOIaronpusATHBIX yCIOBUSAX cpenpl. MHoOrooOpasue npocTedmmx. 3HAYeHHE
POCTEHINNX B TNPHUPOJAEC M JKU3HM 4YeloBeka (0Opa3oBaHHE OCaJOYHBIX IOPO/,
BO30ynuTenu 3aboneBaHui, cumOnornyeckue Buabl). [IyTu 3apakeHust uenoBeka U
Mepbl MPOQHUIAKTUKY, BBI3BIBAEMbBIC OIHOKJIETOYHBIMU >KUBOTHBIMH (MaJIipUHHBIHI
M1a3MO U )

3.3 \Mnozcoxknemounvie oicusomnvie. Kuweynononocmuvie. OOImas XapaKTepUCTHKA.
Mectoobutanne. OCOOEHHOCTH CTPOEHUS W SKU3HENEATEIbHOCTH. OKTOJEpMa M
BHTOAEpMa. BHYTpHUIIOJIOCTHOE 1 KJIETOUHOE NepeBapuBaHue nuuy. Pereneparnus.

Pednexc. becnonoe pasmHoxkenue (moukoBaHue). [lomoBoe  pa3MHOXXEHHE.
["epmadpoauTusm. PaznenpHOMOMBIE KUIIEYHOIIOJIOCTHBIE. MsorooGpasue
KHUIIEYHOIIOJIOCTHBIX. 3HAYCHHE KHUIIEYHOIIOJIIOCTHBIX B MPUPOJIE U )KU3HU YeJIOBEKA.
KopasioBble OJIMIBI U UX poiib B puooOpa3oBaHuu

3.4 [lnockue, Kkpyenvie, Koavuamvle uepsu. OOmas xapaktepuctrka. OcoOeHHOCTH
CTPOEGHUS U JKU3HENEATENHOCTH IUIOCKUX, KPYIVIBIX W KOJbYaThIX YEpBEH.
MHuoroo6pasue yepBeil. [lapazutuueckue mockue u Kpyrible yepBu. L{ukibl pa3Butus
MEeYEHOYHOIO COCAlbIINKA, ObIUBEro IeMHsA, 4eJoBeYecKoW ackapuisl. YepBu, uX
MPHUCIIOCOOTICHUS K MapasuTU3MYy, BpeI, HAaHOCUMBIH YeJIOBEKY,
CEeNIbCKOXO35MCTBEHHBIM DPACTEHHUSM U JKMBOTHBIM. Mepbl MO NpPeayHpexIeHUIO
3apakeHUsl Mapa3uTHUYeCKUMHU yepBsiMu. Ponb uepBell kak mouBooOpaszoBareneit

3.5 Ynenucmonoeue. O0mas xapakrepuctuka. Cpeabl KH3HH. BHelIHee M BHyTpEHHeEe
CTpOeHHE WICHHCTOHOTMX. MHOrooOpasue wieHncToHorux. [IpecraBureny kiiaccoB
3.6 \Pakoobpasnvie. OCOOEHHOCTM CTPOEHUS M JKU3HEAEATENbHOCTH. 3HAUYEHUE

paKooOpa3HbIX B MPUPOJIE U KUZHU YETIOBEKA.

I 1aykoobpasnvie. OCOOEHHOCTU CTPOCHUS U KU3HEAEATEILHOCTHU B CBSI3H C AKHU3HbBIO HA
cyme. Kiemm - BpenuTenu KynbTYpHBIX pacTeHUH U Mepbl OOphOBI C HUMHU.
[Tapazutuyeckue KiIeny - BO30yIUTENN U MEPEeHOCYHKH ONACHbIX O0JIe3HEH.
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Mepbl 3aMTHI OT Kiietel. Posb kienieil B mouBooOpa3oBaHUHU

3.7

\Hacexomvie. (OCOOEHHOCTH CTPOCHHMS U >KU3HEACATENBHOCTU. Pa3MHOXeHUe
HACEKOMBIX M THUIIbI pa3BUTUA. OTpsiabl HacekOoMbIX: [IpsiMokpblIbie, PaBHOKpPBLUIbIE,
[TonyxecTtkokpouible, Yeuryekpsuible, JKectkokpbuible, IlepenoH4YaTOKpBUIbIE,
JIByKpbUIBIE U Ipyrue Hacekombie - mepeHOCYMKH BO30YIUTEIIEH 1 Tapa3uThl YeTOBEKA]
W JIOMAlIHUX >KUBOTHBIX. HacekoMble-BpeauTeNnn cajaa, oOropoja, TMojs, Jeca.
Hacexomble, CHWXaromme YUCICHHOCTh BpeauTened pacrenuil. IloBenenue
HACEKOMbBIX, MHCTUHKTHL. Mepbsl 10 COKpAlICHUIO YHUCICHHOCTH HACEKOMBIX-
BpeUTeNIe. 3HAUeHUE HACEKOMBIX B IPUPOJIEC U )KU3HU YEJIOBEKA

3.8

Monntocku. OOmas xapakrepuctuka. MectooOutanue MosutockoB. CTpoeHue u
[POIIECCHI JKU3HEACSITEIbHOCTH, XapaKTepHbIC Ui OPIOXOHOTHX, IBYCTBOPYATHIX,
rOJIOBOHOTMX MOJLTFOCKOB. UepThl MPHCIIOCOOICHHOCTH MOJUTIOCKOB K Cpejie 0OUTaHusl.
Pa3MHOXXEHHE MOJUIFOCKOB. MHOroo0pasue MOJUTIOCKOB. 3HAYCHHE MOJUTIOCKOB B
[IPUPOJC U XKU3HU YEJIOBEKA

3.9

Xopoosvle.  OOmIas  XapakTepUCTHKAa.  3apOJBIIICBOC  Pa3BUTHE  XOPJOBBIX.
Cucremarnueckue rpynnbl XopaoBbix. [logrun becuepennbie (nannetnuk). [Hoarum
Uepennblie ninn [103BOHOYHBIE

3.10

Poi6br.  OOmast xapakTepucTuka. MecTooOMTaHWE UM BHEUIHEE CTPOCHHUE pHIO.
OcoOeHHocTH

BHYTPEHHETO CTPOSHHSI U MPOLIECCOB JKU3HEACATENbHOCTU. [IprcocobIeHHOCTh PBIO
K ycioBusM oOuTaHus. OTIUYHs XPSIIEBBIX PHI0 OT KOCTHBIX pbi0. PasmHoxeHwue,
pazBuTHEe ¥ Murpanuss peil0 B mpupoge. MHorooOpasue pbiO, OCHOBHBIC
CHUCTEeMAaTUYEeCKUE TPYIIbl pbl0. 3HaueHHE pbl0 B MPUPOAEC M >KU3HU YeIOBEKa.
X031 CTBEHHOE 3HAUEHUE PbIO

3.11

3emuogoOHble.  OOmas  xapakrepuctuka.  MecTtooOuTaHue  3eMHOBOIHBIX.
OcoOeHHOCTH BHEIIHETO U BHYTPEHHETO CTPOCHHS, MPOIIECCOB KUIHEACSITEIbHOCTH,
CBA3aHHLIX C BBIXOJOM 3€MHOBOJIHBIX Ha CYIIY. HpI/ICHOCO6HCHHOCTB 3€MHOBOJIHBIX K
PKU3HU B BOJIE M Ha cymie. Pa3MHOXKeHUEe U pa3BUTHE 3€MHOBOJIHBIX. MHOrooOpasue
3CMHOBOJOHBIX U UX OXpaHa. 3HaueHne 3CMHOBOJHBIX B IPHUPOAC U )KU3HU YCJIIOBCKA

3.12

I Ipecmvikarowuecs. OOIas XapakTepucTuka. MecTooOUTaHHE NPECMBIKAIOLIUXCS.
OcoOeHHOCTH BHEUIHEr0 M BHYTPEHHETO CTPOEHHUS IpecMblKaromuxcs. IIpormecchbl
KU3HEeATeNbHOCTH. [Ipucnoco0IeHHOCTh MPECMBIKAIOMUXCA K KU3HM Ha CYIIIE.
Pa3sMHOXEHHME W pa3BUTHE TNpecMbIKarouuxcsa. Perenepauus. Muoroobpasue
[IPECMBIKAIOIINXCS U MX OXpaHa. 3HAUY€HUE NPECMBIKAIOIIUXCSA B MPUPOAE U KU3HU
4eJI0BEKa

3.13

[Imuysr. OOmas xapaktepuctuka. OCOOEHHOCTH BHEIIHETO CTPOCHHS MTHII.
OCOOCHHOCTH BHYTPEHHETO CTPOCHHUSI M TIPOILIECCOB HKU3HENEATCTHHOCTH TIITHIIL.
[IpriciocoOneHus nTuil

k monéry. [loBenenune. PasmHokeHMe W pa3BuTHE NOTHIL. 3a00Ta O TOTOMCTBE.
Ce30HHBIC SIBIEHUS B XU3HU MTUIl. MUrpanuu OTHI, UX U3ydeHue. MHorooopasue
TITUILI. 9KOJ’IOFI/I‘—IQCKI/IG l"pyrIHBI IITHUL. HpI/ICHOCO6HeHHOCTL IITUL K paSJ'II/I‘-IHI)IM
YCIOBUSIM CpeJibl. 3HAYEHUE MTHUII B TPUPOJIC U )KU3HU YEIOBEKa

3.14

\Mnexonumarowue. OOmas xapaktepuctuka. Cpenbl KU3HU MIIEKOMUTAIOIINX.
OCcoOeHHOCTH BHEIITHETO CTPOCHHUS, CKEJIeTa U MYCKYIaTyphl, BHYTPEHHETO CTPOCHHUSI.
[Iporiecchl  KUBHEAEATEIBHOCTH. Y CIOKHEHHE HEpBHOW cuctembl. [loBeneHue
MJIEKOMUTAINX. Pa3MHOXeHe U pa3BuTue. 3a60Ta O TOTOMCTBE.

[lepBo3Bepu. OpHompoxomHbie (sineknanymue) u CymyaTeie (HHU3IIAE 3BEPH).
[TnanentapHbie Miekonurarone. MHoroodpasue miekonurarommx. Hacekomosgabie
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1 Pykokpsuibie. I'pei3yHsl, 3aiinieoopa3nbie. Xumaeie. Jlactronorune u KutoooGpasHeie.
[lapaokonbiTHble 1 HenmapHokomnsiTHble. [Ipumatsl. CemeiicTBa oTpsna XUILHBIE:
co0aubH, KOIIAYbH, KyHbU, MEJIBEKbH. 3HAUCHHE MJICKOMUTAIONINX B IPUPOJIE U )KU3IHU
yeloBeKa. MUIICKOMUTAIONINE - MEPEHOCYMKHA BO30YIUTENCH OMAcHBIX 3a00JICBaAHMIA.
Mepbl 60pb0BbI ¢ rpbI3yHamMu. MHOrooOpasue MISKONUTAIOIINX POAHOTO Kpast

4 Pa3BuTHE )KMBOTHOTO MUpa Ha 3emiie

4.1

9BOJ’II-OI_[I/IOHHOG Pa3BUTHEC XHMBOTHOI'O MHpa Ha 3emne. YciaoXKHEHHE JKMBOTHBIX B
IPOLCCCC SBOJIFOITUHN. I[OKa?:aTeJIBCTBa 9BOJJIIOIMOHHOI'O PA3BUTHA

»KUBOTHOTO Mupa. [laneontonorusi. Mckomaemple OCTaTKU >KMBOTHBIX, UX H3Yy4YCHUE.
MeTo/1bl U3y4EeHUSI UCKOITAEMBIX OCTAaTKOB. PecTaBpanus ApeBHUX )KUBOTHBIX. «OKUBbIE
MCKOIIa€MbI€)» KUBOTHOTO MUpa

4.2

JKn3Hp JKUBOTHBIX B BOJC. OI[HOKJIGTO‘-IHBIG JKMBOTHBIC. Hponcxomneﬂue
MHOT'OKJIETOYHBIX JKMBOTHBIX. (OCHOBHBIC JTallbl 3BOJIIOIHUH 0eCro3BOHOYHEBIX.
(OCHOBHBIE 3TAIIBI OBOJJIIOIMH ITO3BOHOYHBIX )KMBOTHBIX. BI)IMepHII/Ie JKHUBOTHBIC

5 PKuBOTHBIC B IPUPOTHBIX COOOIIECTBAX

5.1

JKuBoTHBIE M cpcaa oburtanusg. Bimsnue CBC€TA, TEMIICPATYpPbl U BJIA)KHOCTH HQA
KHBOTHBIX. HpI/ICHOCO6JICHHOCTI> JKMBOTHBIX K YCIIOBUAM CPCABI obuTanus

5.2

[Tomynsuy )KUBOTHBIX, UX XapaKTepUCTUKH. OAMHOUHBINA U IPYNIIOBONH 00pa3 XKU3HHU.
B3auMoCBsI3U )KHUBOTHBIX MEKy co00i U ¢ 1pyrumu opranu3mami. [Turiessle cBsi3u B
npUpoJHOM coobiecTse. [IumieBble ypoBHH, SKOJOIHUYECKas MUpaMua. DKocUucTeMa

5.3

DKuBOTHBIN MUp NpUPOIHBIX 30H 3eMiu. OCHOBHbIE 3aKOHOMEPHOCTH paclpeesieHus
KMBOTHBIX Ha 1uiaHere. PayHa

6 JK1BOTHBIE 1 YEIIOBEK

6.1

BoselicTBrE YeI0BeKa Ha )KUBOTHBIX B IIPUPOJIC: IPSAMOE U KOCBEHHOE. [IpoMBbICI0BBIE
PKUBOTHBIC (PBIOOJIOBCTBO, OXOTa). BeneHWe mpoMbIciia JKUBOTHBIX HAa OCHOBE
HAayYHOTO MOJIX0/1a. 3arpsi3HeHue OKpyXkaromiei cpeapl. OToMalIHUBaHUE KUBOTHBIX.
Cenekiusi, TOpo/ibl, ICKYCCTBEHHBIN

0TOOp, AMKHUE TPEIKH JOMAITHUX >KUBOTHBIX. 3HAUEHHE JOMAITHUX >XUBOTHBIX B
DKU3HHM 4esloBeKa. JKHMBOTHBIE CENbCKOXO3SMCTBEHHBIX yroawil. Metoasl GOpbObI C
PKWBOTHBIMU-BPEIUTEIIMU

6.2

["opon Kak oco0ast ICKYCCTBEHHAs CpeJia, Co3/1aHHast YeIoBeKoM. CUHAHTPOITHBIE BUTBI
PKMBOTHBIX. YCJIOBUS MX OOuTaHMsA. becro3BOHOYHBIE M TO3BOHOYHBIE >KUBOTHBIE
ropoaa. Apanranus XUBOTHBIX K HOBBIM YCIOBUSM. PekpeanmoHHBIM mpecc Ha
PKUBOTHBIX JHMKUX BHUJOB B YCIOBUAX ropoja. besHaa3zopHsle TOMaIIHUE KUBOTHBIE.
[luTomHuku. BoccTaHOBEHHME UYMCIEHHOCTH peakuX BHUIOB KUBOTHBIX: OOIIT.
Kpacnas kHura Poccun. Mepsl cOXpaHeHHs )KUBOTHOTO MUPA

IIpoBepsiemble TpeGOBaHUSA K pPe3y/1bTaTaM 0CBOECHHMS OCHOBHOM
o0pa3oBaTebHOM NporpamMmsl (9 Kiacc)

Kon
nposeps
e€MOro
pe3yJjbTa
TA

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1

YeloBeK U €ro 3J0pOBbe

1.1

XapaKTepI/IBOBaTB HayKn O YCJIOBCKC (aHTp0HOJ101"I/IIO, aHaTOMHIO, (I)I/IBI/IO.HOTI/IIO,

MCIWIHUHY, THTUCHY, OKOJIOT'MIO Y€JIOBCKaA, HCI/IXOJ'IOFI/IIO) " UX CBA3HU C JPYITMMHU HAYKaMH1 U
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TEXHUKOU

1.2

OOBSICHATH MOJIOKEHHUE YEJIOBEKA B CUCTEME OPraHUYECKOTO0 MUpPA, €r0 MPOUCXOKICHHUE;
OTJIMYUS YEJIOBEKa OT >KUBOTHBIX; HPUCHOCOOIEHHOCTh K PA3JIMYHBIM SKOJIOTMYECKUM
(akTopam (denoBevecKre pachl U aJaITHBHbIC TUIIBI JIFOJCH); POACTBO YEIIOBEUECKUX pac

1.3

[IprBOIMTH MpUMeEpPHI BKIIaJa POCCUNUCKUX (B TOM YHCIIE:

MN.M. CeuenoB, WN.II. IlaBnoB, M.M. MeunukoB, A.A. Yxtomckuii, I.LK. AnoxuH) u
3apyoexxsbix (B Tom umcie: Y. apselt, K. bepnap. JI. Ilactep, Y. [apBuH) y4€HBIX B
pa3BUTHE MPEJICTABICHUNA O MPOUCXOXKJIECHUHU, CTPOCHUH, )KU3HEAEATEIbHOCTH, MOBEJICHUH,
PKOJIOTHH YeJIOBEKa

1.4

[TpuMeHsTh OMONOTHYECKHE TEPMHUHBI M TOHATHS (B TOM YHUCIIE: LUTOJOTHS, TUCTOJIOTHS,
QHATOMMsI yesloBeKa, (PU3MOJIOrus 4eIoBeKa, TUIMEHA, aHTPOIOIOIHs, YKOJIOTHsl YesloBeKa,
KJIeTKa, TKaHb, OpraH, CHUCTEMa OpPraHOB, MUTAaHME, JbIXaHHE, KPOBOOOpalieHue, oOMeH
BELICCTB U IIPEBPALICHUE DHEPIMM, IBHKEHUE, BBIIEICHHE, POCT, Pa3BUTHE, NOBEACHHUE,
[Pa3MHOXKEHHE, Pa3ApaXKUMOCTh, PEryJIsalus, TOMEOCTa3, BHYTPEHHS Cpella, UMMYHUTET) B
COOTBETCTBUU C ITIOCTABJICHHOM 3a/1a4€il U B KOHTEKCTE

1.5

[IpoBoauTh OnucaHue MO BHEUIHEMY BUAY (M300pakeHHIO), cXeMaM OOIIMX MPU3HAKOB
OpraHu3Ma 4eJIOBEKa, ypOBHEH ero opraHu3aluu: KJIeTKH, TKaHH, OpraHbl, CHCTEMbI OPI'aHOB,
OpraHu3M

1.6

CpaBHUBATh KJIETKU pa3HbIX TKaHEH, Pyl TKaHEH, OpraHbl, CUCTEMbl OPraHOB YEJIOBEKA,
[IPOLIECCHI )KU3HEAEATEIbHOCTH OPraH3Ma YEJIOBEKA; JEJIaTh BHIBObI HA OCHOBE CPABHEHUS

1.7

PasznuaaTh OMOJIOTMYECKN aKTUBHBIC BEIIECTBA (BUTAMUHBI, ()EPMEHTHI, TOPMOHBI ), BBISBIISITh
UX pOJib B Ipoliecce 0OMEHa BEeIECTB U NPEBPAILICHHs] SHEPTUU

1.8

XapakTepu30BaTh OMOJOTMYECKHE IMPOIECCH: OOMEH BEIIECTB M INPEBPAIICHUE YHEPTHH,
NUTAHUE, AbIXaHUE, BbIJIEJICHUE, TPAHCIIOPT BEIIECTB, ABMIKEHHUE, POCT, PETYJIALMs GyHKLINH,
MMMYHUTET, IOBEJICHUE, Pa3BUTHE, PA3MHOKEHHE YEJIOBEKa

1.9

BEISBISATH MPUUMHHO-CIIEACTBEHHBIE CBSA3M MEXJY CTPOSHUEM KIIETOK, OPraHOB, CHCTEM
OpraHOB OpPTaHM3Ma YeJIOBEKa M UX (PYHKIUSIMH;, MEXKIY CTPOCHUEM, KU3HEACITEIHBHOCTHIO
U cpeioii 00UTaHus YellOBeKa

1.10

[IpumeHsT OMONOTHYECKUE MOJENU JJsi BBIABIEHUS OCOOCHHOCTEM CTpPOEHUS H
(YHKIIMOHMPOBAHUSI OPraHOB U CUCTEM OPT'aHOB YEJIOBEKa

111

OOBSICHATh HEHPOTyMOPAJIbHYIO PETYISIIMIO MPOIECCOB KU3HEAEATEIbHOCTH OpPraHUu3Ma
4eJI0BEKA

1.12

XapakTepu30BaTh U CPaBHUBATH 0€3yCJIOBHBIE M YCIOBHBIE pedIIeKChl; HACIEACTBEHHbBIE U
HEHACIIeJICTBEHHBIE ITPOTPAMMBI MTOBEACHUS; 0OCOOCHHOCTH BBICIIEH HEPBHOW JEATEIbHOCTH
YEeJIOBEKa; BUJIbI MOTPEOHOCTEN, TaMATH, MBIILJICHUS, PEUU, TEMIIEPAMEHTOB, YMOIIUM, CHA;
CTPYKTYPY (DYHKIIMOHAIILHBIX CUCTEM OpTaHU3Ma, HAIIPABIEHHBIX HA JOCTUKEHHUE TTOJE3HBIX
MPUCTIOCOOUTENHHBIX PE3YJIbTATOB

1.13

PaznnuaTh HacieICTBEHHbIE M HEHACJIEACTBEHHbIE (MH(EKIIMOHHBIE, HEMH(EKIMOHHBIE)
3a00JeBaHNs 4YeJOBEKa; OOBSCHATh 3HAUEHHE Mep NPOPHIAKTUKU B MPEIyNpeKACHUU
3a00J1eBaHUN YeIOBEKa

1.14

BbIMONHATE NpakTHUeCKue W JabopaTopHble paboThl MO MOPQOJIOTHH, AaHATOMUH,
(bu3HoNOruy 1 MOBEICHUIO YeJIOBEKa, B TOM YHCIIe pabOThl ¢ MUKPOCKOIIOM C MOCTOSIHHBIMU
(puxkcupoBaHHBIMU) W BPEMEHHBIMH MUKpPOIIpENapaTaMy, HCCIIEAOBaTENbCKUE PabOTHI C
MCII0JIb30BaHNEM NPUOOPOB M HHCTPYMEHTOB LM (poBoii 1aboparopuu

1.15

Pemiate kadyeCcTBEHHBIE U KOJIHWYECTBECHHEIC 3aaa4yu, HCIOJIb3yA OCHOBHBIC I10Ka3aTCJIN
310POBEA YCJIOBCKA, TPOBOANTH paC‘-IéTBI 1 OOCHWBATH MOJYUCHHBIC 3HAUCHU A

1.16

HaspiBaTh W apryMEeHTHPOBATh OCHOBHBIE MPHHIIUIIBI 3JJ0POBOIO 00pasa KU3HU, METOJBI
3alUTBl U YKPEIUIEHUS 3/10pOBbs UellOBeKa: cOaJaHCHpOBAaHHOE IMUTaHUE, COOINIO/IEHUE
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[PaBWJI JINYHOW TUTHEHBI, 3aHATUS GU3KYIBTYPOH U CHOPTOM, pallMOHATIbHAS OpraHu3alus
TpYJla ¥ OJIHOLEHHOTO OT/IbIXa, TO3UTUBHOE YMOLMOHAILHOTICUXHMYECKOE COCTOSIHUE

1.17

cnonp30BaTh MPUOOPETEHHBIE 3HAHUS M yMEHHUS Ul COONIOACHUS 370pOBOro obpasza
PKU3HH: COATaHCUPOBAHHOTO MUTAaHUsA, (PU3NYECKON aKTUBHOCTH, CTPECCOYCTOMYNUBOCTH, IS
VICKJIFOUEHHS BPEIHBIX MPUBBIYEK, 3aBUCUMOCTEN

1.18

Brnaaets npuéMamMu Oka3aHus EPBOM MOMOIIM YETOBEKY IPU IMOTEPE CO3ZHAHUSA, COTHEYHOM
Y TEIJIOBOM yJiape, OTPABJICHUH, YTOILJICHUH,

KpPOBOTCUCHUH, TPAaBMaxX MSTKHUX TKaHEH, KOCTEH CKejleTa, OpraHoB 4YyBCTB, 0KOrax M
OTMOPOKCHHSIX

1.19

/IeMOHCTpHUPOBATh Ha KOHKPETHBIX IIPUMEPaXxX CBsI3b 3HAHUM HAYK O YEJIOBEKE CO 3HAHUAMHU
[IPEIMETOB €CTECTBEHHO-HAYYHOIO W T'YMAHUTapHOTO LMKJIOB, pa3jIMYHBIX BHJIOB
MCKYCCTBA; TeXHOIOTUH, OCHOB 0€30MMacHOCTH M 3alUThl PonHbl, GU3NUECKOM KYIbTYpHI

1.20

Hcnonn30BaTh MCETO/bI OHOJIOTHU: Ha6JIIOI[aTI), HU3MCPATH, OIIMCBIBATH OPraHU3M YCJIOBCKA
1 IIPOLECCHI €ro KU3HCACATCIbHOCTH,; IIPOBOAUTH HpOCTefIHII/IC HCCIICAO0BaHWA OpraHmu3Ma
yeJI0BEKA U OOBSICHITD HX PE3YJIbTATHL

1.21

Cobmoiate mpaBuia 0e30MacHOro Tpyaa mpu paboTe ¢ y4eOHbIM U J1a0OpaTOPHBIM
000pyI0BaHNEM, XUMUYCCKOW MOCYJIOW B COOTBETCTBHH C MHCTPYKIUSIMHU Ha YPOKE U BO
BHEYPOYHOH JISATEILHOCTH

1.22

Bnaners npuémamu paboThl ¢ OMoIornyeckor nHpopmMarmein: GopMyarpoBaTh OCHOBAHHUS
U1 U3BJCYCHHS W 0000meHus WHGOpPMAIMU W3 HECKOJbKHX (4 - 5) HCTOYHHUKOB;
npeoOpa3oBhIBaTh HHGOPMAILIHIO U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.23

Co31aBaTh MUCbMEHHBIE U YCTHBIE COOOILEHHSI, T[PAMOTHO MCII0JIb3YsI HOHATHIHBIN anmapar
M3y4EHHOI'0 pasjena OMOJIOTMH, COIPOBOKAATH BBICTYIUICHHE IPE3EHTalMed ¢ y4ETOM

0COOEHHOCTEHN AyJAUTOPUN CBECPCTHUKOB

IIpoBepsiemble 3JjieMeHThI coep:kaHus (9 Kiacc)

Kon [Kox
pa3a|nposep
eJia |sIeMoro
JJIeMeH
Ta

HpOBepﬂeMble IJIEMEHTHBI COACPKaAaHUSA

1 'YemoBek - OMOCOIMAIBLHBINA BUT

11 Hayxu 0 yenoBeke (aHatomusi, GU3NOIOTHS, TICHXOJIOTHUS,
QHTPOTIONIOTUS, THUTHMEHAa, CAHHUTApHUs, OHKOJOTHUS YeJoBeka). MeToabl HW3Y4YEeHHUS
OpraHu3Ma 4eJioBeKa. 3HAYCHHE 3HAHWUN O YeJIOBEKe JUIsl CAMOIIO3HAHUS M COXPaHCHHUS
310poBbs. OCOOEHHOCTH Ye0oBeKa KaKk OMOCOIMAILHOTO CYIIECTBA

1.2 MecTo deloBeKa B CHCTEME OPTaHMYECKOTO Mupa. YelnoBeK KaK 4acTh MPHPOJIEL.

CucremaTdeckoe IIOJIOKEHHE COBPEMEHHOro 4enoBeka. (CXOICTBO 4YeElIOBEKa C
MieKkonuTalmuMu. OTianuue 4enoBeka OT MpumMaroB. JlokazaTenbcTBa >KMBOTHOTO
[IPOUCXOXKACHUS 4YeloBeKa. YenoBek pa3yMHbIH. AHTpPONOIEHE3, €ro JTalbl.
buonoruueckue u counanbHble (AKTOPHl CTAHOBJICHUS YesloBeKa. YeaoBeueckne pachl

2 CTpyKTypa Oprann3mMa 4ejioBeka

2.1

CtpoeHre u xuMudeckuil coctaB kieTku. OOMeH BEIIEeCTB U MpEeBpalleHrue YHEPTHH B
kineTke. MHorooOpasue KJIeToK, HX JeineHue. HykiienHOBble KHUCIOTHL. [ eHbI.
XpomocoMbl. XpOMOCOMHBIN Habop. MuTo3, Meiio3. CoMaTUYeCKHe U MOJIOBBIE KIETKH.
CTBOJIOBBIE KJIIETKH

2.2

THunel TKaHeH oprann3Ma 4YCJIOBCKaA: JIMUTCIHNAIBHBIC, COCANHUTCIIBHBIC, MBIIICYHEIC,
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HepBHas. CBolicTBa TKaHeH, nX GyHKIUKA. OpraHbl ¥ CHCTEMbI opraHoB. OpraHu3M Kak
eanHoe 1enoe. B3auMocBsI3b OpraHoB U CUCTEM KaK OCHOBA FOMEOCTa3a

3 HeiiporymopaibHasi perysius

3.1

HepBHas cucrema yenoBeka, €€ opraHusanus U 3HayeHue. HelipoHbl, HEpBbI, HEPBHbIE
y31bl. Pednekc. Pednekropuas ayra. Penentopsl. JIByxHelpOHHBIE U TPEXHEHPOHHBIC
peduexropHbie nyru. CIMHHONM MO3T, €ro cTpoeHue u GyHkuu. Pedrekchl cimHHOTO
MO3ra.

["0110BHOM MO3T, €ro CTpoeHue U PyHKIuH. bonbime nonymapus. Peduaexcr romoBaoro
Mosra. besycinoBHble (BpOXKIAEHHBIE) W YCIOBHBIE (MpUOOPETEHHBIC) pedIICKCHI.
ComMaruueckas HepBHas cucrteMa. BereraTuBHas (aBTOHOMHAasl) HEpBHAas CHUCTEMA.
HepsHas cucreMa kak equnoe nenoe. Hapymienus B pabote HEpBHOM CHCTEMBI

3.2

['ymopanbHast perymsuus (GyHKUMNA. OHAOKpUHHAs cucrema. JKene3bl BHYTpEHHEH
cekpeuuu. JKenme3bl cMemIaHHOM cekpeuuu. ['OpMOHBI, UX pONb B PEryJslUU
¢dusnonornueckux (GyHKIUI opraHu3ma, pocta W pa3BuTHA. Hapymenwe B pabote
OHIOKPUHHBIX JKené3. OcobeHHOCTH pedIEKTOPHOM M T'yMOPaJIbHOM peryssuuu
GbyHKIMI opraHu3mMa

4 Onopa u

JABHUXXCHUC

4.1

3HaYeHHE OMIOPHO-JIBUTATEIHLHOTO anmnapara. CKeJleT yeoBeKa, CTPOSHHE €ro OTIEI0B 1
¢bynkuuu. Koctn, ux XuMudeckuil cocrtas, ctpoeHue. Tumbl kocrteil. Poct kocteii B
uinHy 1 tonmuHy. CoenuHenne kocreid. Ckenet rojoBel. Ckener TynoBuina. Ckener
KOHEYHOCTE M uX nosacoB. OCOOEHHOCTH CKeleTa 4YeJIOBEKa, CBSA3aHHBIE C
[PSIMOXOKJIECHUEM U TPYIAOBOU €ATEIbHOCTBIO

4.2

Mpimieunass cuctema. CTpoeHHe W (QYHKIMHM CKEJICTHBIX MBIl PaboTa MBIII:
CTaTUYECKas M JUHAMUYECKAsl; MBIIIIIbI CTHOATeN ¥ pa3rudaTesii. Y TOMJICHHE MBIIIIII.
['unoguuamust. Ponp nBUratresibHoOM akTHBHOCTH B COXPAHEHHUH 3JI0POBBS

4.3

Hapyiienust omopHO-ABUTaTENbHOW cHUCTeMbl. Bo3pacTHble M3MEHEHUS B CTPOCHUU
kocteil. Hapymenue ocanku. [Ipenynpexienne nCKpuBICHHUs TO3BOHOYHHKA

1 Pa3BUTUA IINIOCKOCTOIIHA. HpO(bI/IJ'IaKTI/IKa TpaBMaTHU3MaA. HepBa;I IMOMOIIb ITPU TpaBMax
OIMOPHO-ABUTATCIIBHOT'O aIlrapara

5) BHyTpeHHsIs cpella OpraiusmMa

5.1

BuyTtpennsas cpena u e€ QyHkuuu. DOpMEHHBIE 3JIEMEHThl KPOBU: 3PUTPOLUTHI,
NMeMKOUUTBl U TpoMOOLUTHI. ManokpoBue, ero npuuuHbl. KpacHblif KOCTHBIN MO3T, €ro
ponb B opranusMme. Ilnasma kposu. [locTosHCTBO BHYTpeHHEH cpeabl (romeocras).
CaéptbiBaHue KpoBU. [ 'pynnsl kposu. Pesyc-hakrop. IlepenuBanue kpoBu. JJoHOPCTBO

5.2

IMMyHuTeT W ero BuUIbl. DaKTOpbl, BIUAIOIIME HAa HUMMYHUTET (MpUOOpETEHHbIE
MMMYHOJIC(HUIMTHI): paHallMOHHOE O0JIyueHHe, XUMUYECKOe OTpaBlIEHUE, TOJI0/IaHuE,
BOCHlaJieHue, BHpycHble 3aboneBanus, BWY-undexuus. BunoukoBas xenesa,
nmuM@aTndyeckue y3ibl. Bakiunel 1 eyeOHble ChIBOPOTKU. 3HadeHue padort JI. [lactepa
n V.11. MeyHunkoBa 110 M3y4eHHI0 UMMYHUTETA

6 KpoBooOparieHne

6.1 Opranbl  kpoBooOpameHusi. CTpoenue u paboTa cepaua. ABTOMAaTU3M  cepaua.
CepaeuHblii IIUKJI, €r0 JUIUTEIbHOCTh. BOJBINON M Mamnblii Kpyrd KpoOBOOOpaIeHHS.
JIBixkeHne kpoBu 1o cocynam. Ilymec. JlumdaTtuueckas cucrema, JTUMGPOOTTOK.
Perynsiuus AesTenbHOCTH CepJilia U COCYJIOB

6.2 ['urmueHa cepaeyHoO-COCYAMCTOM cucTteMbl. IlpoduiakTika cepaeuHO-COCYAUCTHIX|

3a0osieBanui. [lepBasi momols IpyU KPOBOTEUEHHSIX

7 J{prxanue

7.1

‘HBIX&HI/IG u ero 3HaueHue. Opransl Apixanus. JI€rkue.
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B3anMocBs3b cTpoeHUs B QYHKIMI OpraHoB abixaHus. ['a3000MeH B JIETKUX U TKAHSIX.
DPKuzHeHHass €MKOCTh JIETKUX. MeXaHu3Mbl JAbiXxaHus. JlpIxarelibHble JABHUXKCHUS.
Perymnsinus abIxanus

7.2

MHudeximonnbie 00Ie3HH, MEepeatoInecs: Yepe3 BO3AyX, MPEAyNPEeKICHUE BO3TYITHO-
KarnenbHbIX HHGexkuud. Bpen TabakokypeHus, ymnoTpeOleHHs HApKOTHUYECKUX U
[CUXOTPONHBIX BemlecTB. Peanumarnus. Oxpana Bo3ayiiHoi cpeapl. Oka3aHue nepBoi
[TOMOITY NPU NOPAKEHUN OPTaHOB JIbIXaHHS

[Iutanue u nuIeBapeHue

8.1

[lurarenpHble BellecTBA W MNHILEBbIE NPOAYKThl. IluTaHme u ero 3HadeHHe.
[TumeBapenue. Oprausl NHUIIEBApEHUs, UX CTpoeHue U GpyHKIH. DEepMEHTHI, UX POJIb B
nuiieBapenuu. [luneBapenue B poToBoii nmonoctu. 3y0Osl v yxo/1 3a HUMHU. [IuieBapenue
B JKEIYJKE, B TOHKOM M B TOJICTOM KHUIIEUHUKE. BcachlBaHME NMUTATENBHBIX BEILIECTB.
BcacbiBanue Bozbl. [IniieBapuTenbHble Kene3bl: IEYeHb U MOHKENy10YHas Kee3a, UxX
pOJIb B IUIIIEBAPEHUU

8.2

MUKpPOOHOM 4YelIOBeKa - COBOKYITHOCTh MHKPOOPTIaHW3MOB, HACEISIOUIMX OPTaHU3M
qelloBeKa. Perynsmus mumieBapeHus. MeToabpl W3YYCHHS OPraHOB ITHUIICBAPEHUS.
Pa6oter 1.I1. [TaBioBa

8.3

['uruena nutanus. [IpenynpexieHue rIMCTHBIX U 5KeTyJOYHO-KUIIEYHbIX 3a00JI€BaHUH,
[UIIEBBIX OTPABJICHUN. BiMsiHMe KypeHMsl M aJIKOroJis Ha MUILEBAPEHUE

9 OOMeH BeleCTB U IPeBpallieHHe YHEPTUn
9.1 OOMeH BelecTB U NPEeBpaIIeHNE YHEPTUU B OPTaHU3Me
yenoBeka. [lnmactuyeckuil u sHepreTrueckuii oOMeH. OOMEeH BOJbI M MHUHEPAIbHBIX
coseii. OOMeH OeTKOB, YIIIEBOIOB U )KUPOB B Opranu3me. Perymnsius oOMeHa BEmecTB 1
[IpeBpalleHHs SHEPTHH
9.2 ButamuHbl 1 X ponb miig opraHusma. Ilocrymienue ButamMuHOB ¢ numieid. CuHTE3
BUTAMMHOB B OpraHu3Me. ABUTAMUHO3bl U THUIIOBUTaMUHO3bl. COXpaHeHHe BUTAMUHOB
B IS
9.3 Hopmbl 1 pexxuM nuTaHus. PanpoHanbHOe MUTaHWE - (AKTOP YKPENJIeHHs 3710POBBS.
Hapymenne oOMeHa BenecTs
10 [Koxa
10.1 Crpoenue u Qynkiuu koxu. Koxka m e€ mpousBomnbie. Koxka u TepMoperysius.
BriusiHue Ha KOXKY (paKTOPOB OKpY’KaroIien cpebl
10.2  [BakamuBanume u ero posb. CrnocoObl 3akaJMBaHUs OpraHuM3Ma. [HrueHa Koxwu,
rUTMEHUYeckue TpeOoBaHMS K ojAexkae U oOyBU. 3abojieBaHUS KOXH U UX
npenynpexaenus. [IpodunakTuka W mepBas MOMOLIb NMPH TEIUIOBOM M COJIHEYHOM
yaapax, 0’Kkorax 1 00MOPOKEHUSIX
11  Belnenenue
11.1 3HaueHue BoieaeHus. Opranbl BeiieneHus. Opranbl MOUEBBIIETUTEIIBHON CHCTEMBI, UX
cTpoeHue U ¢yHkuuu. Mukpockonuueckoe crpoeHue nouku. Hedpon. O6pazoBanue
Moud. Perymauus MoueoOpa3zoBaHUS M MoueuclyckaHHus. 3aboyeBaHHs OpPraHoOB
MOYEBBIICIUTEIBHON CUCTEMBI, X MPEAYITPEKIECHUE
12 |Pa3MHOXXEHUE U Pa3BUTHE
12.1 Oprasbl penpoayKiuu, crpoenue u pynkuuu. Ilonossle
yenoBeka. [lmactuueckuil u sHepreTrueckuil oOMeH. OOMeH BOJABI U MHHEpaTbHBIX
coseil. OOMeH OenKOB, YIIIeBOA0OB U )KUPOB B opranusme. Peryisius oOMeHa BEIecTB U
[peBpaleHNs SHEPTUU
9.2 ButamuHbl 1 uX ponb [y opraHusma. Iloctymienune BuTamMuHOB ¢ numied. CuHTe3

BUTAMHWHOB B OpTraHHU3MC. ABUTAaMHUHO3BI U THIIOBUTAMHUHO3EI. CoxpaHeHne BUTaMHUHOB
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B ITHIIEC
93 HopMmbl U pekuM nuTanus. PanuroHanbHOE MUTaHUE - (PAKTOP YKPEIICHUS 30POBBSI.
' Hapyimienne oOMeHa BeniecTs
10 |Koxa
101 Crpoenue u pynkiuu koxu. Koxka m e€ mpomsBomnbie. Koxka ¥ TepMoOperysmus.
Brusinue Ha KOy (DaKTOPOB OKPYIKAIOMIEH cpepl
3akamuBaHue U ero poyib. CrocoObl 3akajqWBaHWs OpraHu3Ma. [ WrueHa KOXH,
10.2 rUTUCHUYEeCKHe TpeOoBaHMs K oaexnae U oOyBH. 3a0oneBaHHsT KOXH M HX
npeaynpexacHus. [IpodriakTuka u mepBas MOMOIIL MPH TEIUIOBOM W COJTHECYHOM
ylapax, 0’Korax 1 0OMOPOKCHHSIX
11 Beigeachwue
3HaueHue BolieNeHus . Opradsl BeliesIeHUs. OpraHbl MOYEBBIICIUTEIIBHON CUCTEMBI, UX
111  [cTpoenue n ¢bynkuun. Mukpockonmueckoe crpoenue mnoukud. Hedpon. O6pazoBanme
Moud. Perymanus ModeoOpa3oBaHUST M MOYEHCIyCKaHUS. 3abolieBaHUST OPraHoOB
MOYEBBIJICIUTEIBHON CUCTEMBI, UX PEAYIIPEIKICHUE
12 |Pa3MHOXEHHE M pa3BUTHE

12.1

Opransl penpoayKuuu, crpoenue u GyHkiuu. Ilonossie

kenesbl. [lomoseie kieTku. OmnogorBopenue. BuyrpuyrpoOHoe pazsutue. BnusHue Ha
AMOpPHOHAIILHOE pa3BUTHE (AKTOPOB OKpyxkarotel cpensl. Ponxpl. Jlakramus. Poct u
pasButue pedénka. [lonoBoe co3peBanue

12.2

HacnenoBanue mpu3HAKOB y dYenoBeka. HaciiencTBeHHBIC OONE3HU, UX MPUYHHBI H
npenynpexaeHue. Habop XxpoMocoM, MOJI0BbIE XPOMOCOMBI, T€HbI. POJIb TeHETHYECKUX
SHAHWW JUIS TIAaHUPOBaHUS ceMbH. MH(EKuu, rnepenaromuecs: MOJOBBIM MyTEM, UX
npoduIaKTUKa

13

Oprasbl

YYBCTB U CCHCOPHBIC CUCTCMBI

131

Opranel 4yyBCTB M MX 3HaueHue. AHanuzatopbl. CeHCOpHbIE cuUCTEMBL. Oprassl
pPaBHOBECHsI, MBILIEYHOIO YyBCTBa, OCsA3aHUsA, OOOHSHMS U BKyca. BzaummoneiicTBue
CEHCOPHBIX CHCTEM OpraHU3Ma

13.2

['ma3 u 3penHue. Ontuueckas cucrema riasa. Cerdarka. 3pUTENbHBIE PELIEITOPSI.
3putenbHOe Bocnpusitue. Hapymenus 3peHust ¥ ux npuuuHel. ['uruena spenus

13.3

Vxo u cinyx. CtpoeHne M (QyHKIMM opraHa ciyxa. MexaHu3Mm paboThl CIyXOBOIO
aHasnzaropa. CiyxoBoe Bocnpusitue. Hapymenus ciyxa v ux npuuussl. | uruena ciuyxa

14

[loBegeHME U IICUXHKA

141

Ilcuxmka u IIOBECJACHUC YCIIOBCKA. HOTp€6HOCTI/I U MOTHUBBI IIOBCJACHUS. COHI/IaHBHaH
00yCIIOBIEHHOCTh MOBEJCHUs 4eloBeka. PeduiekTopHas Teopusi moBeAeHus. Bricias
HEpBHasl J1eATeNbHOCTh YenoBeka, pabotel 1.M. Ceuenona, M.I1. [1aBnoBa. Mexanusm
o0pa3zoBaHus ycloBHbIX pediekcoB. Topmokenue. JIlnHaMU4eCKUi CTEpEeOTHII.

Pons TOPMOHOB B IIOBCACHHMU. HaCJ'IeI[CTBeHHI)Ie N HCHACJICACTBCHHBIC ITPOrpaMMBbI
TIOBCACHUS Yy YCIIOBCKA. HpHCHOCO6I/ITCHBHBII>'I XapaKTCp NOBCACHUS

14.2

[lepBas u BTOpas curHaiabHble cUCTEMBI. 1l03HaBaTenbHas AesaTeNnbHOCTh Mo3ra. Peus n
MbinuieHue. [Tamsate 1 BHuManue. Omouuu. MHIMBHTya IbHbIE OCOOCHHOCTH JTMYHOCTH:
CIIOCOOHOCTH, TEMIIEPaMEHT, XapakTep, OJapE€HHOCTb. THUMBI BBICIIEH HEPBHOM
NesTeNbHOCTH M TemrepaMeHTa. (OcoOEHHOCTH TICHMXUKM —4YelloBeKa. | urueHa
(bU3MYECKOT0 U YMCTBEHHOTO Tpyaa. Pexxum Tpyaa u ornpixa. COH U ero 3HaueHUe.
[ 'uruena cua
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15 [Yenomek u OKpy»karomias cpeja

151

UenoBek U OKpyXkaroliasi cpefia. JKoyoruyeckue (hakTopsl U UX JeWCTBHUE HA OPraHU3M
YEJIOBEKA. 3aBUCHMOCTb 3JI0POBbSl UEJIOBEKAa OT COCTOSIHHUSI OKPYKAIOUICH Cpeabl.
MuKpoKIMMaT KWibX nomenieHuil. CoOtoieHre MpaBuil MOBEACHUS B OKPY>KaIOLIei
cpeJie, B OMACHBIX U YPE3BbIYAMHBIX CUTYaIIHUSIX

15.2

3710pOBbE UYEIOBEKA KAK COLMANIbHAS LEHHOCTh. (DakTOpbl, HapylIaOIINE 3J10POBLE:
TUIIOAMHAMUS, KypeHue, yrnoTpeOIeHne aaKoroisi, HApKOTHKOB, HecOaTaHCUPOBAaHHOE
[MUTaHUE, CTPECC. YKPEIUIEHHE 3/I0pOBbs: ayTOTPEHUHT, 3aKaJlMBaHUE, JBUraTEIbHas
AKTUBHOCTh, cOajaHcHpoBaHHOE mHTaHWe. KylbTypa OTHOIIEHHS K COOCTBEHHOMY
3I0POBBIO U 3I0POBBIO OKpYKarIKX. BecemupHast opranu3zanus 31paBoOXpaHEHUs

IIposepsiembie Ha OI'D o OuoJioruM TPedGOBAHUSA K Pe3y/IbTaTAM OCBOCHHS
OCHOBHOI 00pa3oBaTeJIbHON MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHMs

Jl1s mpoBeieHNsT OCHOBHOI'O TOCYJapCTBEHHOT'0 3K3aMeHa 1o Ouosoruu (nanee - OI'D no

OMOJIOTHH)
OCBOCHUS

UCIOJIb3YyeTCs NepeyeHb (KoaudukaTop) npoBepseMbIX TpeOOBaHUN K pe3yibTaTaM
OCHOBHOH 00pa3oBaTeIbHON TMPOTrpaMMbl OCHOBHOTO o0miero oOpa3oBaHusi u

QJICMCHTOB COACPIKAHU.

IIpoBepsiemble TpeGOBaHMS K NMPeAMETHBIM Pe3yJbTaTaM OCBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

[lonnmanue ponu Ouonorud B (OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA

YMeHHe TPUMEHSATh CUCTeMY OHMOJOTHYECKMX 3HAHUW: PACKPBIBATh CYIIHOCTH >KHBOTO,
Ha3bIBaTh OTJIMUMA >KHUBOTO OT HEKMBOIO, MEPEUUCIATH OCHOBHBIE 3aKOHOMEPHOCTH
opraHu3aii, (YHKIUOHUPOBAHUS OOBEKTOB, SBJIEHUW, MPOIIECCOB >KUBOW TMPUPOJIHI,
DBOJIIOLIMOHHOIO Pa3BUTUsl OPraHMYECKOI0 MHUpPA B €ro €IMHCTBE C HEKUBOW IPUPOJIOH;
c(HhOPMUPOBAHHOCTh TMPEACTABICHUN O COBPEMEHHON TEOPUU DBOJIIOIMH M OCHOBHBIX
CBUJIETEIBCTBAX 3BOJIFOLUN

Brnajienue 0cCHOBaMH MOHSITUHHOTO arapara ¥ HAyYHOTO S13bIKa OMOJIOTHH: NCTIOTIh30BaHNE
M3y4eHHBIX TEPMUHOB, MOHATUH, TEOPUH, 3aKOHOB U 3aKOHOMEPHOCTEH Ul OOBACHEHUS
Ha0J110/1TaeMBIX OMOJIOTMUECKUX OOBEKTOB, SBJIEHUHN U MPOLIECCOB

[lonumanue crnoco0OB  MOJy4YeHHs  OMOJIOTMYECKHUX  3HAHUM; HalW4yhe  OIbITa
MICIIOJIb30BAaHUSI METOZ0B OMOJIOTHH B IEJIAX U3YUYEHUS HKUBBIX 00BEKTOB, OMOIOTHUECKUX
SIBICHUI U TPOLIECCOB: HAOIIOICHNE, ONMCaHKE, TPOBEACHNE HECIOKHBIX OMOIOTHYECKUX
OIBITOB M 3KCIEPUMEHTOB, B TOM YHCJI€ C UCIOJIb30BaHUEM AHAJIOTOBBIX U LU(POBBIX
NprOOPOB U MHCTPYMEHTOB

'YMeHHe XapaKTepu30BaTh OCHOBHBIE IPYIIIIBI OPTAHU3MOB B CHCTEME OPraHUYECKOTO MUPa
(B TOM umncie BHPYCHI, OaKTepUH, pPaCTeHUs, I'PUObI, )KUBOTHBIE): CTPOCHUE, MPOILECCHI
PKU3HENESITEIIBHOCTH, UX MIPOUCXOXKIEHUE, 3HAYEHUE B IPUPOJE U )KU3HU YEIIOBEKA

YMeHue OOBSCHATH TIOJIOKEHHE UYeNOBEKAa B CHUCTEME OPraHWYecKOro MHpa, ero
[TPOUCXO0KICHHE, CXOJCTBA M OTJINYMS YEJIOBEKA OT dKUBOTHBIX, XapaKTEpHU30BaTh CTPOCHHE
U TIPOLIECCHl JKU3HEESITEIbHOCTH OpPraHM3Ma YeJIOBEKa, €ro MpUCHOCOOJIEHHOCTh K
[Pa3JTMYHBIM SKOJIOTUYECKUM (aKkTopam

Kon
nposepse
MOro
TpeOOBaH
us
1
2
3
4
3)
6
7

'YMeHHEe OIHCHIBaTh KJICTKU, TKaHW, OPraHbl, CHUCTCMbI OPraHOB M XapPaAKTCPHU30BATbH
152



http://226school.ru/
mailto:info.sch226@obr.gov.spb.ru

T'OCYJAPCTBEHHOE BIOJ’KETHOE OBIIIEOBPA3OBATEJIBHOE YUPEXJIEHHUE JIUIENA Ne 226

®PYH3EHCKOI'O PAUOHA CAHKT-IETEPBYPT A

PE

ORGP = P~ PANSH D S . A <~h"]

1 momaaxa 192071 Cankrt-IlerepOypr yir. ByxapeE:TCKaﬂ 1.33, xopr. 6, mutep A, ten/dakc 774-53-56
2 momazaka 192241 Caunxkr-IlerepOypr FOxHoe mocce 1.55 kopi. 7, ctpoenue 1;
http://226school.ru; e-mail: info.sch226@obr.gov.spb.ru

Ba)KHEHIIIEe OMOJIOTHYECKHUE IIPOLECCHI B OpraHnu3sMax paCTeHHfI, JKHBOTHBIX U YCJIOBCKA

CopMUPOBAaHHOCTh TPEJCTABICHUHA O B3aWMOCBSI3M HACJICJIOBAHHUSI TOTOMCTBOM
[PU3HAKOB OT POJMTENILCKUX (OPM C OpraHU3alMel KIETKH, HAIMYMEM B HEH XpPOMOCOM
KaKk HOCUTENIeHl HacleACTBeHHOW MH(OpManuu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
HacJeJOBaHHs IPU3HAKOB

ChopMupoBaHHOCTH MpEACTaBIEHUI 00 OCHOBHBIX (PAKTOpax OKpYXarolled Cpeibl, MX
pOJIN B KHU3HEAEATEILHOCTH M 3BOJIIOLIH OPTaHU3MOB; IPEACTaBICHUN 00 aHTPOIIOTEHHOM
dakrope

10

CdopMUpOBaHHOCTH MpEACTaBICHUI 00 3KOocHCTEMaxX M 3HAYEeHUM OHOpa3sHOoOpasus; o
r100aTbHBIX SKOJIOTUYECKUX MpoOIeMax, CTOSIIUX Mepe]l YeIOBEeYECTBOM, U CIOCo0ax UxX
[PEOJOTICHHS

11

YMeHue pemiath yuyeOHbIE 3a7a9d OMOJIOTUYECKOTO COJEPKAHUs, B TOM YHCIIC BBISBISATH
[IPUYMHHO-CJIEICTBEHHBIE CBS3U, MPOBOJUTH PACYETHI, JeNaTh BHIBOJBI HAa OCHOBAaHUU
MMOJIYYCHHBIX PE3YJIbTATOB

12

YMeHue co3/1aBaTh U NPUMEHSTH CIOBECHBbIE M Tpaduueckue MOAEIH sl 0O0bSICHEHHS
CTPOEHMSI JKUBBIX CUCTEM, SIBJICHUM U IIPOLIECCOB KUBOW ITPUPOJIBI

13

[loHnmaHue BKJIaJ1a pOCCUICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOIMUECKUX HAYK

14

Bnagenue HaBbikamMu paboThl ¢ uHOpManMeld OHOJIOTHYECKOro  COJEp)KaHUs,
MPEIICTABICHHON B pa3HOil Gopme (B BUIC TEKCTa, TAOIMYHBIX JAHHBIX, CXeM, TPapUKOB,
muarpamm, Mojesel, n300pakeHuii), KpUTUIECKOro aHalin3a WHGOPMAIlMU U OLIEHKH e&
TOCTOBEPHOCTH

15

YMeHMe [JIaHUpPOBaTh IIOJ PYKOBOJCTBOM HACTaBHUKA U IPOBOJAUTH y4yeOHOE
MCCIICIOBAaHHUE WJIM MIPOCKTHYIO pabOTy B 00JaCTH OMOJIOTHH; C YI€TOM HaMEUEeHHOW Len
(bopMynupoBaTh pobdiieMy, TMIIOTe3Y, CTABUTh 3a/1a4M, BHIOUPATh a/IeKBaTHbIC METOAbI JUIs
UX penieHus, OpMyIupPOBaTh BEIBOJIBI; ITYOJMYHO MPEICTABISTH MMOJyYCHHBIE PE3YIbTAThI

16

'YMeHue HHTCI'PHUPOBATDH OMOJIOTMYECKHE 3HAHHUA CO 3HAHUAMU APYyTrux y‘le6HBIX MMpcaAMCTOB

17

ChopMHUPOBAHHOCTE OCHOB JKOJOTUYECKOW TPaMOTHOCTH: OCO3HAHHME HEO0OXOAMMOCTH
NMECTBUI, HampaBlIEHHBIX Ha COXpaHEHHEe OHOpa3HOOOpa3usi U OXpaHy MPUPOTHBIX
DKOCHCTEM, COXPAHEHUE M YKpEIUICHHE 370POBbsl YENIOBEKa; yMEHHE BHIOMPATH IEJIEBbIC
YCTaHOBKHM B CBOMX JCHCTBHSIX U MOCTYMKax MO OTHOLICHHUIO K KUBOW MPHUPOJIE, CBOEMY
3I0POBBIO M 3JTOPOBBIO OKPY>KAIOIITHX

18

'YMeHHe HCI0JIb30BaTh NPUOOPETEHHBIE 3HAHUS U HAaBBIKU JUIS 3J0POBOTO 00pas3a *HU3HH,
cOATaHCUPOBAHHOTO MUTAHUS U (PU3NYECKON aKTUBHOCTHU; HEMPUSITHE BPEIHBIX PUBBIYEK
U 3aBUCUMOCTEH; YyMEHHE MPOTHBOACHCTBOBATH JDKEHAYYHBIM MAHUIYJSALUAM B OOJIACTH
310POBbS

19

OBJ'Ia,[[eHI/Ie HpI/IéMaMI/I OKa3aHusA nepBoﬁ IMOMOIIN YCJIOBEKY, BbIpAllIUBAHUSA KYJIIBTYPHBIX

paCTeHI/Iﬁ " yXO0/Ja 3a JOMAaIlHUMH JKUBOTHBIMU

[lepedens 31eMEHTOB coepxkaHus, mpoeepseMbix Ha OI'D no 6uonorun

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 buonorus - Hayka o0 )KMBOW pupoe. MeToasl HayqHOro O3HAHUS
11 [Tonsitue o xu3Hu. llpu3Haku >kUBOro (KJIETOYHOE CTPOEHHUE, MHUTAaHUE, AbIXaHHE,
BbIJIEJIEHUE, POCT U Jpyrue). OOBeKTHI )KUBOM U HEXKHUBOM NMPHUPOJIBL, UX cpaBHEeHUE. JKuBas
1 HE)KHMBAsI IPUPOJA - EAMHOE 1IEJI0E
1.2 buonorus - cuctema Hayk o KuBOH npupoze. OCHOBHbIE pa3zensl 6uonoruu. boranuka -

HayKka O pacTeHusx. Pasnensl O6oTaHuMkH. 300J10THS - HayKa O >KMBOTHBIX. Pa3zmensl
3oosoruu. Hayku o uenoBeke (aHaTOMHSA, (U3HOJIOTHS, MCUXOJIOTHS, AHTPOIOJIOTHS,
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FUTUMEHA, CAHUTapus, SKOJIorus uesoBeka). CBsA3b OMOIOTMU ¢ ApYyrMMH Haykamu. Poib
0MOJIOTUH B TO3HAHUU OKPYKAIOLIET0 MUPA U IPAKTUUECKOHN 1€ATEIbHOCTH COBPEMEHHOIO
YEIO0BEKa

1.3

HayuHble MeTO/IbI U3Y4YEHHUs ) KUBOM MPUPOAbl. MeToa omnrcanusi B OMOIOTUM (HATIISAHBIH,
CIIOBECHBIM, CXeMaTH4eCKuii). MeTon wu3MepeHusi (MHCTPYMEHTBI W3MepeHwus). Merop
kiaaccuukanuy opraHu3smMoB. HaOmroseHune M SKCIEPUMEHT Kak BEAYIIUE METOJbI
Ouosornu. MeToapl H3ydeHHMs OpraHu3Ma YelloBeKa. YCTPOICTBO YBEIHMYUTENIBHBIX
prOOPOB: JIyIIbl U MUKPOCKOIIA

Cpena obutanus. [IpuponHbsie 1 UCKyCCTBEHHbIE cooOIIecTBa. UenoBeK U OKpysKaromas
cpena

2.1

Cpena oOutanus. Bonnas, Ha3eMHO-BO3AYyIIHAs, ITOYBEHHAs, BHYTPHOPTaHW3MEHHAsS
cpeapl ooutanusi. OcOOEHHOCTH cpeJl OOMTaHUSI OPraHU3MOB

2.2

[IpupoaHoe cooOmiecTBo. B3auMocBs3u OpraHu3MOB B HPUPOJHBIX COOOIIECTBAX.
HI/IHIGBI)IG CBsA31 B COO6HIGCTB3.X. HI/IHICBI)IC 3B€HbsA, LICIIM N CCTHU IIMTAaHUA.
[Ipou3BoauTENN, MOTPEOUTENIN U PA3PYLIMTEIH OPraHUYECKUX BEUICCTB B MPUPOIHBIX
cooOmiecTBax. [Ipumepsl NpupoOAHBIX COOOIIECTB (J1eC, MPY, 03€pO U APYTUE)

2.3

DKuBoTHbIe U cpenia oOuTanus. BiusHue cBera, TeMnepaTypbl U BIQKHOCTH Ha AKUBOTHBIX.
[TprcriocoOIeHHOCTD KUBOTHBIX K YCIOBHAM Cpeibl 0OuTaHus. [1omynsaiuu )KUBOTHBIX, UX
XapaKTePUCTUKH. B3aMOCBS3U KUBOTHBIX MEXKIY

co00ii u ¢ ApyrumMu opranuzmMamu. JKUBOTHBIH MUpP MPUPOJHBIX 30H 3eMITU

2.4

Pactenus u cpena oOuTaHus. DKoJormueckue (akTopsl. PacTeHHs M yclIOBUS HEKXUBOU
NPUPOJIBL: CBET, TEMIIepaTypa, Biiara, arMochepHblil Bo3ayx. PacteHus u ycinoBust KUBOH
pPUPOJBL: TNPSIMOE U  KOCBEHHOE  BO3JECHCTBHE OpPraHM3MOB HAa  PAacTEHHUS.
[IpucnocoOneHHOCTh pacTeHMH K cpele oOuTtaHus. PacTurenbHble cOOOIIECTBA.
PacTtuTenbHOCTH (pacTUTENbHBINA TOKPOB) IPUPOJIHBIX 30H 3eMIIH

2.5

lckyccTBeHHbIE COOOIIECTBA, UX OTJIMUUTENbHbIE MPU3HAKU OT MPHUPOIHBIX COOOIIECTB.
[IprurHbI HEYCTOMYMBOCTH UCKYCCTBEHHBIX CO00IIECTB. POJIb MICKYCCTBEHHBIX COOOIIECTB
B YKU3HU YEJIOBEKA

2.6

KynbTypHbIEe pacTeHUs U UX TpoucxoxjaeHue. LleHTpbl MHOrooOpasus U MpouCXOXKACHUS
KYJIbTYPHBIX pacTeHuil. KyJIbTypHbIE pacTeHHs CENbCKOXO03MCTBEHHBIX yroauil. Pactenus
ropoja

2.7

Bo3zaeiicTBue yenoBeka Ha )KMBOTHBIX B IIpupojie. [IpoMbICIIOBBIE )KUBOTHBIE. 3arpsi3HEHNE
OKpy>Karotien cpeapl. OoManTHuBaHue KUBOTHBIX. CeNeKIns, MOpO/Ibl, UCKYCCTBEHHBIHN
0TOOp, TMKHE MPEIKU AOMAIIHUX XUBOTHBIX. 3HAUEHHE JIOMAIIHUX XUBOTHBIX B JKU3HU
yesoBeka. Metoasl 60pbObI C JKUBOTHBIMU-BPEIUTEISIMU

2.8

[TocnencTBust NEATENBHOCTH 4YeENOBEKAa B JKocucTemax. OxpaHa pacTUTEIBHOTO H
PKUBOTHOT'O MUpa. BoccTaHOBIEHNE YMCIEHHOCTH PEIKMX BUJOB PACTEHUM U KUBOTHBIX:
0co00 oxpansiemble npupoansle Teppuropun (OOIIT). Kpachnas kuura Poccuu. Mepsl
COXpaHEHMsI paCTUTEIBLHOTO U KHUBOTHOTO MHpa

2.9

3aBUCUMOCTh 37J0pPOBbsSI YEJIOBEKA OT COCTOSIHUSI OKpPYXAIoIlleld Cpelibl. DKOJIOTHYECKUE
(dakTOopel M WX JCUCTBHE HA OpraHuW3M dYeiioBeka DakTOphl, HAPYIIAIOIINE 30POBbHE:
TUTIOUHAMHES, KypeHHe, YIOTpeOJeHHe alKoroJis, HapKOTHUKOB, HecOaTaHCHpPOBAaHHOE
MATaHUEe, CTPecC. YKPEIUICHHE 3/I0pPOBbS: AyTOTPEHHHT, 3aKaJMBaHWE, IBUTATEIIbHAS
AKTHBHOCTH, COQIAHCHPOBAHHOE MUTAHUE

SBOJ'IIOI_II/IOHHOC Pa3BUTHC paCTeHHﬁ, JKHMBOTHBIX W YCJIIOBCKA

OBOJIIOLIMOHHOE PAa3BUTHUE PACTUTEIBLHOrO MHpa Ha 3emiie. <«OKUBBIE HCKOMaeMBbIE»
acTUTENbHOr0 1apcTna. Ku3Hb pacteHull B Boje. IlepBbie

HazeMHble pacTeHusl. OCBOGHHE PACTEHUSIMU CYIIH. DTalbl Pa3BUTHS HA3€MHBIX PAaCTeHUN
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OCHOBHBIX CUCTEMATUUYCCKUX TI'PYIIIL. BBIMepH_II/Ie pacTCHUsA

3.2

3BOHIOLII/IOHHO€ Pa3BUTHC ) KUBOTHOT'O MHpa HAa 3emiie. Y CIIOKHEHHE JKUBOTHBIX B nponecce
OBOJIFOIIHUH. I[OK&?)&TCJ'II)CTB& 9BOJIIOMIMOHHOI'O PAa3BUTHA )KUBOTHOI'O MHpPaA. IlaneonTomorus.
M ckomaeMbie OCTaTKU JKMBOTHBIX, UX U3YUYCHUC. «KuBbIe HCKOIIaEMBIE» KUBOTHOI'O MHpa.
(OCHOBHBIC >TaIlbl 3BOJIFOIIUH 0€eCro3BOHOYHBIX M ITO3BOHOYHBIX JKMBOTHBIX. BI)IMepI_HI/Ie
’KHBOTHBIC

3.3

Jloka3arenbcTBa JKMBOTHOTO IIPOMCXOXKAEHUs uyenoBeka. CXOJCTBO uyeloBeKa ¢
MIIEKONUTAOMUMH. OTINYKE YeIoBeKa OT IpuMaToB. UesloBek pa3yMHbIA. AHTPOIIOTeHE3,
ero JTanbl. buonoruueckue U - couMaibHble (AKTOPhl CTAHOBICHMS 4YEJIOBEKa.
UYenoseueckue pacbl. MeCTO 4esl0BeKa B CUCTEME OPraHUYECKOro MUpa

Opraau3Mbl OaKTepuil, r(pHOOB M JIMIAHHUKOB

['pubsl. OOmas xapakrtepuctuka. Llnsmodnsie Tpulbl, X CTPOCHHE, MUTAHUE, POCT,
pasmHOxeHue. Che100HbIe U AJ0BUThIE IPUObI. 3HaUE€HUE LITANOYHbIX rpuOoB. [TnecHeBbie
rpuobl. J{poxckeBbie rpu0bl. 3HaAYCHHE MIIECHEBBIX U APOXKKEBBIX rpuOoB. [lapasutnyeckue
rpu6bl. JIMaliHUKY - KOMIUIEKCHbBIE OPIraHU3MBbI

4.2

baktepuu - nosyepHele opraHu3Mbl. OOmas xapakrtepuctuka Oakrtepuii. PasHooOpasme
OakTepuil. 3HaueHUe OaKTepuil B MPUPOAHBIX COOOIIECTBAX U JKU3HU YeIIOBEKa.
bosiesHeTBOpHBIE OakTepuM W Mephl NPODHUIAKTHKH 3a00JIEBaHUM, BBI3BIBAEMBIX
OakTepUsIMHU

PacTuTenbHBIN OpraHu3M. CucremaTnyeckue I'pYNIIbL paCTeHI/Iﬁ

OO0me TpU3HAKKM pacTeHUW. YPOBHU OpraHu3allid PacTUTEIBHOTO OpraHu3Ma.
PacTuTenbHas Ki1eTka: KieTogHas 000JI04Ka, SIAPO, IUTOIIa3Ma (TUIaCTUAbl, MUTOXOHJIPHH,
BAKyOJM C KJIETOYHBIM COKOM). PacturenpHbie TkaHu. OpraHbl M CHUCTEMBI OpPraHOB
pacTeHU

5.2

CTpoeHue U )KU3HEAEATEIbHOCTh PACTUTENLHOr0 opranu3mMa. KopHu 1 KOpHEBbBIE CUCTEMBI.
[ToGer u nmouku. Ctpoenue u pynkuuu nucta. DotocuuTe3. 3HaueHue (HOTOCUHTE3A B
MPUPOJIE U B )KMU3HU YEJIOBEKA.

TpaHCcropT BOABI U MUHEPAJIbHBIX BELIECCTB B PACTEHUU - BOCXOIALIMU TOK. TpaHCHOpT
OpraHMYECKHUX BEIIECTB B PACTEHMM - HUCXOAAIIUH TOK. BumomszmenéHusle moOerw.
Pa3BuTtHe nobdera u3 NoYKu

5.3

PazmHoxeHue pacteHuid. BeretaTuBHOE pa3MHOKEHUE IIBETKOBBIX PACTEHHUI B MPHUPO/IE.
X034iCTBEHHOE 3HAYEHHME BETE€TaTUBHOIO pa3MHOXKeHUs. (CeMeHHoe (TeHEepaTUBHOE)
pa3MHOXeHHe pacTteHui. L[Betku u couserus. OmnbuieHue. J[BOHHOE OMIIOJIOTBOpPEHUE.
OOpa3oBaHue MJIOJOB W ceMsH. Tumbl 10noB. PacmpocTpaHeHue MioJ0B M CEMSH B
npuposie. CocTaB v CTpOEHUE CEMsIH. Y CIIOBUSI TPOPACTaHUsl CEMSIH

5.4.

Pa3BuTHEe 1BETKOBOrO pacreHus. LMKy pasBUTHS LBETKOBOIO pacTeHus. BiusHue
(akTOpoB BHEIIHEW Cpelbl Ha pPa3BUTHE LBETKOBBIX pacTeHHil. JKuzHeHHble (Gopmbl
L[BETKOBBIX PACTCHUN

5.5

Knaccudukanus pactenuil. Bua xak ocHOBHasi cucTemaTudeckas kareropus. Cucrema
pactutenbHOoro mupa. Husmme, BpICHIME CHOPOBBIE, BBICIINE CEMEHHBIE PACTEHHS.
OCHOBHBIE TAKCOHBI (KATETOPUHN) CUCTEMATUKH PacTeHUM

5.6

Husmme pacrenus. Bomopocnau. O6mas xapakreprucTruka Bojgopocieid. Beicie ciopoBbie
pactenus. MoxoBuanbsie (Mxu). OOmmas xapakTepucTuka MXOB. Pa3MHOXXEHHE MXOB Ha
npuMmepe 3en€Horo mxa KykymkuH Jn€H. [lnaynoBuanblie (Ilnayner). XBoiieBuIHBIE
(XBomn), ITanoporaukoBuansie (ITamopornukn). OOmas xapakTepuctuka. PasmHoxxenue
ManopoTHUKO0Opa3HbIX. L{MKI pa3BUTHA ManopoTHUKA. 3HaUE€HUE MAaOPOTHUKOOOPA3HBIX
B IIPUPOJIE U )KM3HU YEIOBEKA

5.7

Briciime cemeHHbIe pacTeHus. [onocemennble. OOmas xXapakTepUCTHKA. XBOWHBIE

155


http://226school.ru/
mailto:info.sch226@obr.gov.spb.ru

T'OCYJAPCTBEHHOE BIOJ’KETHOE OBIIIEOBPA3OBATEJIBHOE YUPEXJIEHHUE JIUIENA Ne 226

®PYH3EHCKOI'O PAUOHA CAHKT-IETEPBYPT A

PE

ORGP = P~ PANSH D S . A <~h"]

1 momaaxa 192071 Cankrt-IlerepOypr yir. ByxapeE:TCKaﬂ 1.33, xopr. 6, mutep A, ten/dakc 774-53-56
2 momazaka 192241 Caunxkr-IlerepOypr FOxHoe mocce 1.55 kopi. 7, ctpoenue 1;
http://226school.ru; e-mail: info.sch226@obr.gov.spb.ru

pacteHust, X pasHooOpaszue. CTpoeHUE U JKU3HEAEATENbHOCTh XBONHBIX. PasMHOXeHne
XBOMHBIX, LIMKJI pa3BUTHS HAa IPUMEPE COCHBI. 3HaYEHHE XBOMHBIX PaCTEHUN B IPUPOJIE U
PKU3HU Y€JI0BEKA

5.8

[ToxpbiToceMeHHbIe (LBETKOBBbIE) pacTeHus. OOmas xapakrepuctuka. OcoOeHHOCTH
CTpOCHUS u KU3HEESATEIbHOCTH MOKPBITOCEMEHHBIX Kak Haunboiee
BHICOKOOPTaHM30BAaHHOW TPYIBI PACTEHH, MX TocmoAcTBO Ha 3emie. Kiaccubukamus
[OKPBITOCEMEHHBIX pacTeHuil: kiacc JIBynosbHble U kinacc OpHononbHble. [Ipu3Haku
Ky1accoB. L{uki1 pazBuTus

INOKPBITOCCMECHHOI'O PaCTCHH

PKuBoTHBIN opranu3m. CUCTEMAaTHYECKUE TPYIIIbI JKUBOTHBIX

OOmue mnpu3HaKd >KUBOTHBIX. OTIMUYMS JKUBOTHBIX OT pacTeHuil. MHorooOpasue
PKUBOTHOT'O Mupa. Opransl U CUCTEMbI OPTaHOB )KMBOTHBIX. OpraHu3M - €IMHOE LIEN0e

6.2

CTpOGHI/IG A KU3HCACATCIIbHOCTD JKUBOTHOI'O OpraHu3mMa. Onopa U JBUXXCHUC XUBOTHBIX.
[IuTanue W NUINEBAPEHHE Yy JKUBOTHBIX. JIbIXaHHE >KMBOTHBIX. TpPaHCIOPT BEIIECTB Y
PKUBOTHBIX. Bblaenenue y xuBOTHbIX. IlokpoBbl Tenma y »kuBOTHBIX. Koopaunauus u
peryJjisiliisl KU3HENEATEIBHOCTH Yy JKMBOTHBIX. HepBHas perymsauusa. ['ymopanbpHas
peryisanud. Opranbl 4yBCTB, uUX 3HaueHue. lloBeneHue >kuBOTHBIX. BpoxaéHHoe u
pUOOPETEHHOE OBE/ICHUE

6.3

PazmHOXXEHME U pa3BUTHE KUBOTHBIX. becnonoe pasMHoxkeHue. [1onoBoe pa3MHOKEHHE.
[IpeumytiecTBo mojoBoro pazMHokeHus. [lomosbie sxene3nl. [1onoBbie KiIeTKH (TaMeThl).
OmonorBopenue. 3urora. [laprenorenes. 3apopimeBoe pazpurue. [locTamOpruoHaIBHOE
pa3ButTHe: mpsiMoe, HempsMoe. Mertamopdo3 (pa3BUTHE ¢ MPEBpALICHUEM): MOJHBIA U
HETIOJIHbIN

6.4

OCHOBHBIE KaTCropun CHCTCMATHUKHU KHBOTHBIX. BI/I,Z[ KaK OCHOBHasA CHCTCMAaTH4YCCKas
KaTCIrOopHs JXUBOTHBIX. KJIaCCI/Iq)I/IKaIII/ISI JKHBOTHBIX. CHCTEMA JKMBOTHOTO Mupa

6.5

OHOKIIETOYHBIE JKUBOTHBIE - TpocTeire. CTpOeHUE U KUZHEIEATEIbHOCTh IPOCTEHILINX.
3HaUYeHHE MPOCTEUIINX B TPUPOJEC U KU3HU UeloBeka. KuimreuyHomosocTHbIe (0O0Imas
XapaKTepUCTHKA; OCOOCHHOCTH CTPOEHUS U KH3HeAesTenbHocTH). Ilnockue, Kpyrible,
KoJp4yaThle  4epBH  (0Omas  xapakTtepuctuka). OCOOEHHOCTH  CTpOEHUsS U
PKU3HEJIEATENIbHOCTH TIOCKUX, KPYTJIBIX U KOJNbUaThIX uepBeil. [lapazutudeckue miockue u
KpYTJIbIE YepBU

6.6

Unenucronorue (oOmias xapakTepucTuka). PakooOpasHble (OCOOEHHOCTHM CTPOEHHS U
PKU3HeAesITeNbHOCTH ). [laykooOpa3Hbie (0COOCHHOCTU CTPOEHUS U KUZHENEATETbHOCTH B
CBSI3U C KM3HbIO Ha cymie). Hacekomble (0OCOOEHHOCTH CTPOEHUS U KU3HEIESITEIbHOCTH).
Pa3MHOKEHNE HACEKOMBIX M THITHI Pa3BUTHs. 3HAYCHWE HACEKOMBIX B MPHUPOJIE M JKU3HU
yesoBeKka. MosTrocku (0011ast XapakTepUCTHKA)

6.7

XopaoBbie (001mast xapaktepucTtrka). Peiobl (001mias xapaktepuctuka). Mecrooburanue u
BHeIIHee cTpoeHue pbl0. OcoOEHHOCTH BHYTPEHHETO CTPOEHUS U TMPOIECCOB
PKU3HEICSITEIbHOCTA.  3eMHOBOJIHBIE  (oOmmiasi — xapakTepucTuka). MecTtooOuTanue
3eMHOBOAHBIX. (OCOOCHHOCTH BHEIIHETO W BHYTPEHHErO CTPOEHHUS, IIPOIECCOB
PKU3HEICSITEIIBHOCTH, CBA3aHHBIX C BBIXOJOM 3€MHOBOJHBIX Ha cymry. [IpecMbikaromuecs
(obmias xapakrepuctuka). [Iprcnoco01eHHOCTh MPECMBIKAIOIIMXCS K KU3HU Ha CYyIIIe

6.8

[Itunpr (oOmas xapaktepuctruka). OCOOCHHOCTH BHEIIHETO W BHYTPEHHETO CTPOCHHS U
MPOIIECCOB KU3ZHEAEATENILHOCTH NTHUIL. [IpucTIocOOIEHHOCTE NTHII K Pa3IHYHBIM YCIOBUSM
cpenbl. Mnekonurtarommue (o0mas xapakTtepucTuka). Cpenbl XKHU3HH MIIEKOMUTAIOIINX.
Oco0OeHHOCTH BHEIIHETO CTPOCHHUsS, CKeleTa W MYCKYJIaTypbl, BHYTPEHHETO CTPOCHUS.
[Tponiecchl KU3HEAEATETBHOCTH

UenoBek U ero 310poBbe
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7.1

PKuBotHas kinertka. CtpoeHue XUBOTHOM KieTku. IIpouecchl, mpoucxonsdmuye B KIETKE.
HyxnennoBble kuciorTel. ['enbl. XpoMocomel. Muto3, Meiio3. Tulbl TKaHeld OpraHu3Ma
uyenoBeka. CBoicTBa TKaHeH, X GyHKIMU. OpraHbl ¥ CUCTEMBI opraHoB. OpraHus3m Kak
eanHoe 11e510€. B3auMoCBsI3b OpraHoB U CUCTEM KaK OCHOBA FOMEOCTa3a

7.2

HepBHas cuctema uenoBeka, e€ opranu3auus u 3Hadenue. Peduekc. Peduexropnas ayra.
Penienitopbl. CIMHHON MO3T, €ro cTpoeHue U (GyHKIMU. [ '0JTIOBHOIM MO3T, €ro CTpoeHHE U
¢ynkuuu.  bonbmme momymapus.  be3ycinoBHble  (BpOXKAEHHBIE) M YCIIOBHbBIE
(mpuoOpetrénnbie) peduexcel. ComaTHueckass HEpBHas cucTema. BereratuBHas
(aBTOHOMHas1) HepBHas cuctema. HepBHas cuctema Kak eJMHOE LIe10e

7.3

['ymopanpHas perynsius (GyHKIUN. OHIOKpUHHAS cUcCTeMa. JKene3sl BHYTPEHHEU U
CMEIIaHHOHN cekpeuuu. ['OpMOHBI, UX POJb B PEryJsUN (PU3NOIOTUYECKUX (DYHKIUN
opranm3Ma, pocta u pazputus. Hapymenus B pabote SHIOKPUHHBIX kené3. OcoOeHHOCTH
pedIIeKTOPHON U TYMOPaNIbHON PEryssiuu GYHKIHN opraHu3Ma

7.4

3Ha4yeHUEe ONOPHO-ABUraTelbHOro amnmnapara. Ckener 4einoBeKa, CTPOCHUE €ro OTAEIOB U
¢bynkunu. OcoOEHHOCTH CKelleTa 4YelloBeKa, CBA3aHHBIE C MPSIMOXOXKICHUEM U TPYAOBOM
nesITeIbHOCThI0. MblmeuHas cucrema. CtpoeHue u (pyHKIIUM CKeJeTHBIX MbIml. Pabora
MBI YTOMJIEHUE MBIL. Poip IBHUraTelbHOM aKTUBHOCTH B COXPAaHEHUU 370POBbS.
Hapymennss onopHo-nBurarenbHoi cuctemsl. [lepBas momomie Ipu TpaBMax OINOPHO-
JIBUraTEJIbHOIO almapara

7.5

BuyTtpennss cpena u €€ GpyHkuuu. @opMeHHbIE 2JIEMEHTBI KPOBU: 3PUTPOLIUTHI, TEUKOLUTHI
u  TpomOoumThl. Ilmasma kpoBu. IlocTOsSHCTBO BHYyTpeHHE#l cpeabl (romeocras).
CeépreiBanne kpoBH. ['pymmbl kpoBu. Pesycdakrop. IlepenmnBanue kpoBu. JloHOPCTBO.
IMMyHUTET UM ero Bubl. BakuyHbl 1 JiedueOHbIE CHIBOPOTKU

7.6

Opransl kpoBooOparnieHusi. Ctpoenue u padora cepana. ABromMatusm cepama. Cepaeunblil
[IUKJI, €r0 JUIMTEIILHOCTh. BOJBIION ¥ MaJiblii KpYyTrd KpoBooOpaieHus. J[BUKeHnEe KPOBU
no cocynam. Ilymec. Jlumparnueckas cucrema, muM(pooTTOK. Perymsmus nesTerbHOCTH
cepana U cocyaoB. ['mrueHa cepaedHo-cocyaucToil cucreMbl. [lepBas momols mpu
KPOBOTCUYCHUAX

7.7

/Ipixanue u ero 3HaueHue. Opransl qpixaHus. JIérkue. B3auMocBsa3b CTpoeHUs U PYHKIMIMA
OpraHoB JbIxaHusd. ['a3000MeH B JErkuX M TKaHAX. JKu3HeHHas EMKOCTh JETKHX.
MexaHn3msl JpIxaHus. JlpIxarenabHble IBHKEHUS. Perynauus npixanusa. OxazaHue nepBou
[TOMOIIY [TPU NOPAKEHUN OPTaHOB JAbIXaHUS

7.8

IIuTaTenpHbIC BEMIECTBA U MUILEBbIE NPOAYKTHL. [IuTanne u ero 3nadyenue. [lumeBapenue.
Opransl NHIEBapeHUs], UX CTpoeHHe U GyHKIHH. DEepMEeHTHI, UX POJb B MUIIECBAPECHUU.
BcacbiBaHue NUTATENBHBIX BEHIECTB M BOABI. lIuleBaputenbHbIE Kene3bl, UX POJIb B
nuieBapeHun. Perynsanus numeBapenus. [ urnena nuranus

7.9

OOMeH BelIecTB U MpPEBpAllEHHE PHEPrud B OpraHu3Me uenoBeka. I[lmactuueckuit u
HHepreTudeckuit oOMeH. OOMeH BOJIbI M MUHEPATIbHBIX cosield. OOMeH OeNIKOB, yIiIeBOIOB
U KUPOB B opranusme. Perynsauus oOMeHa BEUIECTB U MPEBPALEHUs YHEPrui. ButaMuHbl
W UX poiib s opranu3Ma. Hopmel n pexum nuranus. Koxka n e€ npousBognsie. Koxa n
repMmoperynanus. CTpoeHre U GyHKIMH KOXKHU. 3aKaJMBaHUE U €T0 POJIb.

[MpodunakTrka W mepBas MOMOIIL TPU TEIUIOBOM M COJNHEYHOM yJapax, OXorax Hu
0OMOPOKEHHSIX

7.10

Brinenenue. 3nauenue BbaeneHus. Opranbl BbiaesneHus. Opranbl MOYEBbIIECTUTEIbHON
CUCTEMBI, UX CTpoeHHME U (QyHKUMH. Perynsuus MoueoOpa3oBaHUS U MOYEHUCITYCKAHUS.
Opranbsl penpoayKlud, cTpoeHne W (GyHKIUU. BHyTpuyTpobHOe pasButHe. [lomoBoe
co3peBanue. HacnegoBanme mnpu3HAKOB Yy denoBeka. HacnencTBeHHbIe O0JI€3HU, UX
MPUYMHBL U TIpeaynpexaeHne. Habop XxpoMocom, MoIoBbIE XPOMOCOMBI, TEHBI
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7.11 Opranbel 4yBCTB W UX 3HaueHHe. AHanuzatopbl. CeHCOpHBIE cucTeMbl. [71a3 u 3peHue.
Onrtuueckas cuctema riaasza. Cerdyarka. 3puTeiabHOE BocnpusTre. YX0 U ciiyX. CTpoeHue u
¢dbyHKIIMHM opraHa ciryxa. MexaHus3M paboThl CIyX0BOro aHanuzaropa. Opransl paBHOBECHS,
MBIIIIEYHOTO YyBCTBA, OCS3aHMs, OOOHSIHHS U BKyca. B3aumMoielicTBE CEHCOPHBIX CHCTEM
opraHun3mMa

7.12 [Mcuxuka u moBeneHue denoBeka. [loTpeOHOCTH M MOTHBBI moBeneHUS. PediekropHas
Teopusl MoBeneHUs. Briciias HepBHas AeSITeIbHOCTh YeiaoBeka. MexaHusm oOpa3zoBaHUs
yCIOBHBIX pediekcoB. Topmokenue. JuHamuueckuii crepeoturl. Poib TropMOHOB B
noBeneHud. [lepBas um BTOpas curHaibHble cucTeMbl. Peub u mbinuieHue. Ilamsats u
BHUMaHue. OMonuu. VHIuBUIyanbHBIE OCOOCHHOCTH JIMYHOCTU: CIIOCOOHOCTH,
TEMIIEPAMEHT, XapakTep, ONAapEHHOCTb. THIBI BbICIICH HEPBHOW NEATEIbHOCTH U
remrnepamenTa. OCOOCHHOCTH MCUXUKHU YeloBeKa. [ urneHa pu3n4eckoro u yMCTBEHHOTO
Tpyna. COH U ero 3Ha4eHue
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