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Pabo4as nporpamma no ¢usmke B 7-9 Knaccax coctaBrneHa Ha OCHOBE:

« [pukaz MwuHoGpHaykn Poccum ot 17.12.2010 Ne1897 (B pead. ot 11.12.2020) «O6 yTBepxaeHun denepanbHoro
rocyaapcTBeHHOro obpasoBaTenbHOro craHgapTa OCHOBHOro obuiero obpasoBaHus»

» OcHoBHasi obpasoBaTtenbHada nporpamma obuiero obpaszosaHns MAOY COLL Ne1 r. Mwnma

*  YyebHbii nnaH MAOY COLLUNe1 r. Mwwnma Ha 2020-2021y4ebHbin roa

» [lporpamma BocnMTaHNA OCHOBHOro obuiero obpasoBaHus

« [lpukasz MwuHnpocBeweHus Poccun ot 28.12.2018 Ne345 (pea. ot 18.05.2020) "O depepanbHOM nepevyHe Yy4eOHMKOB,
peKoMeHOyeMbIX K UCMOMNb30BaHUIO MpU peanu3auun MMerLnX rocyaapCTBEHHYIO akkpeauTaumio obpasoBaTenbHbIX NporpamMm
Ha4anbHOro obuiero, OCHOBHOro obuuero, cpeaHero obuiero obpasosaHusa"

1. MnaHupyeMbie pe3ynbTaTbl OCBOEHUS y4eOHOro npeameTa
Mporpamma obGecneunBaeT OOCTUXKEHME Cneaylwmx uenerm n pesynbTatoB OCBOeHMS oOpasoBaTenbHOM MNpOorpaMmbl Ha YPOBHE
OCHOBHOro 06uero obpasoBaHus:
JInyHOCTHbLIE pe3ynbTaTbl OCBOEHMS NPOrpaMmbl
1. Poccuiickas rpaxgaHckas MAEHTUYHOCTb (NaTpuoTuaM, yBaxeHue Kk OTeyecTBy, K MPOLUOMY M HacTOosWEeMY MHOrOHauMOHarbHOro
Hapoga Poccuu, 4yBCTBO OTBETCTBEHHOCTM M gonra nepen PoguHon, maeHtudukauma cebs B kKavecTBe rpaxaaHuHa Poccun,
CyOBbEKTUBHAA 3HAYMMOCTb WCMONb30BaHMUS PYCCKOro SA3blka M S3bIKOB HapogoB Poccun, OCO3HaHME U OLLyLEHME JTIMYHOCTHOW
conpuyacTtHocTn cyabbe poccuiickoro Hapoga). OCco3HaHWe 3THUYECKON MPUHAANEXHOCTU, 3HaHWE UCTOPUK, SA3blKa, KyNbTypbl CBOErO
Hapoda, CBOEro Kpas, OCHOB KyfNbTYpHOro Hacrneamsa HapogoB Poccum n 4enoBedecTBa (MOEHTMYHOCTb YerioBEKa C POCCUIACKOWN
MHOrOHaLNOHaNbHOW KyNbTypOW, CONPUYacTHOCTb UCTOPMM HAPOAOB M FOCY4apCTB, HAXOAUBLLMXCS HA TeppuTopun coBpeMeHHorn Poccun);
MHTEepMopM3aumnsa ryMaHUCTUYECKMX, AEMOKPATUYECKUX M TPaAAULMOHHBLIX LEHHOCTENM MHOrOHaUMOHANbHOro POCCUMCKOro obuiecTsa.
Oco3HaHHOoEe, yBaXMTenbHOe 1 ob6poxenaTtenbHoe OTHOLLEHNE K UCTOPUK, KyNbType, penurim, Tpaguumam, a3bikaM, LLEHHOCTSIM HapO4oB
Poccun v HapogoB mupa.
2. [OTOBHOCTb M CMOCOBHOCTL OBy4YaloLWMXCA K CaMOpPa3BUTUIO U caMoobpa3oBaHMI0 Ha OCHOBE MOTMBaLMU K OBYYEHMIO U NO3HAHWIO;
rOTOBHOCTb M CMOCOBHOCTb OCO3HAHHOMY BbIOOPY M MOCTPOEHUIO AanbHEWLen MHAMBMAYaANbHOW TpaekTopun obpasoBaHust Ha 6ase
OPUEHTUPOBKM B MUpe npodeccnin n npodeccrnoHarbHbiX NPeanovYTeHUI, C yH4ETOM YCTONYMBLIX MO3HABaTENIbHbLIX NHTEPECOB.
3. PasBuTtOoe MoOpanbHOe CO3HaHWE W KOMMETEHTHOCTb B pPELIeHUM MopasnbHbiX NpPoGreM Ha OCHOBE JNUYHOCTHOro BbIGOpa,
dhopmMMpoBaHNE HPABCTBEHHbLIX YYBCTB M HPaBCTBEHHOrO MOBEAEHMWSl, OCO3HAHHOMO M OTBETCTBEHHOrO OTHOLUEHUS K COBCTBEHHbIM
nocTynkam (CnocobHOCTb K HPaBCTBEHHOMY CaMOCOBEPLLUEHCTBOBAHMIO; BEPOTEPNUMOCTb, YBaXUTENbHOE OTHOLUEHME K PESTMIMO3HbIM
4yyBCTBaM, B3rnsgam Nogen Unm ux oTCYTCTBUIO; 3HAHME OCHOBHbIX HOPM MOpasnu, HPaBCTBEHHbIX, AYXOBHbIX WOeanoB, XpaHUMbIX B
KynbTYPHbIX Tpaguuusax HapogoB Poccun, roTOBHOCTb Ha UX OCHOBE K CO3HATENIbHOMY CaMOOrpaHuM4yeHuto B MOCTYMKax, NOBEOEHUMW,
pacTounTensHOM NoTpebutenscTee; CHOPMUPOBAHHOCTL NpeacTaBneHnii 06 OCHOBax CBETCKOW 3TUKM, KyNbTypbl TPAANULNOHHbBIX PEennrum,
UX ponn B pasBUTUM KynbTypbl U uctopum Poccum n 4enoBedecTBa, B CTAHOBMEHUWM TrpaxgaHCKoro obuiectBa M POCCUACKON
rocygapCTBEHHOCTM; MNOHUMaHWE 3HaA4YeHUsi HPaBCTBEHHOCTW, BEepbl W pPENUIMM B >XMU3HW 4YeroBeka, CcemMbu U obuwecTsa).
ChopmnpoBaHHOCTb OTBETCTBEHHOIO OTHOLLEHUS K YYEHUIO; YBAXXUTENBHOINO OTHOLLEHWS K TPyAY, HanMyne onbiTa y4acTusi B coumanbHO



3Ha4ymom Tpyae. OCo3HaHWe 3Ha4YeHUsI CEMbU B XXM3HM YerioBeka M obLiecTBa, NPUHATME LIEHHOCTU CEMENHOW XXNU3HWN, YBaXXUTESNbHOE U
3ab0TNMBOE OTHOLLEHME K YNleHaM CBOEN CEMbM.

4. ChopMMPOBaAHHOCTb LIEMOCTHONO MUPOBO33PEHUS, COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO Pas3BUTUS HaykM U OBLLECTBEHHOM
NPaKTUKN, YYNTbIBAKOLLETO coumanbHOe, KynbTypHOE, S3bIKOBOE, YXOBHOE MHOroobpasne CoOBpeMEHHOIro Mupa.

5. Oco3HaHHoOe, yBaXutenoHoe 1 JobpoxenaTternibHOe OTHOLIEHME K APYrOMY YesrloBEKY, ero MHEHUIO, MUPOBO33PEHUIO, KYNbType, A3bIKY,
Bepe, rpaxgaHckon nos3vumn. [OTOBHOCTb M CNOCOOHOCTb BECTM Auanor ¢ ApYrMMu NoabMW M JOCTUraTb B HEM B3aMMOMOHUMaHWUA
(noeHTUUKaums cebs Kak MONMHonNpaBHOro cybbekTa oOuleHusl, FTOTOBHOCTb K KOHCTpPyMpoBaHMiO obpasa napTHepa no Aguanory,
rOTOBHOCTb K KOHCTPyMpOBaHMIO obpasa AonycTUMbIX CnocoboB Auanora, roTOBHOCTb K KOHCTPYMPOBaHUIO MnpoLecca guanora kKak
KOHBEHLMOHUPOBaHWS MHTEPECOoB, npouenyp, rOTOBHOCTb M CNOCOBHOCTbL K BEAEHWIO NEPEeroBopoB).

6. OCBOEHHOCTb couuManbHbIX HOPM, NpaBwuSl NOBeAEHUd, posien N (popM coumanbHOW XU3HM B rpynnax U coobuiectsax. Yyactue B
LLUKOSNTbHOM camMoyrnpaBfieHnn 1 obLLEeCTBEHHON XMN3HU B Npeaenax BO3pacTHbIX KOMNETEHUNA C yHETOM pPermoHasnbHbIX, 3THOKYSbTYPHbIX,
coumanbHbIX U 9KOHOMUYECKMX ocobeHHoCTeNn (hopMMpOBaHME FOTOBHOCTM K Y4aCTUIO B npoLecce ynopsaoyeHns coumarnbHbIX CBA3EN U
OTHOLUEHUI, B KOTOPbIE BKIMKOYEHbI U KOTOPbIE (POPMUPYIOT CaMu yyallmnecs; BKINIOYEHHOCTb B HEMOCPELCTBEHHOE rpaXxaaHckoe ydacTue,
rOTOBHOCTb Yy4acCTBOBaTb B XW3HeOeATeNbHOCTU NOAPOCTKOBOro O6LLEeCTBEHHOro 00beanHEeHNs, NPOAYKTUBHO B3aMMOOENCTBYIOLLEIO C
couunarnbHou cpeaon 1 counanbHbIMU MHCTUTYTaMK; naeHTudurkaums cebqa B kayecTBe cybbekTa coumanbHbix Nnpeobpa3oBaHnin, OCBOEHME
KOMMNETEHTHOCTEN B chepe OpraHM3aTOPCKON OEATENIbHOCTU; NMHTepMopuU3aumnsa LEHHOCTEN CO3NLATESNTbHOrO OTHOLLEHMS K OKpY>KatoLen
AENCTBUTENBbHOCTK, LEHHOCTEN coumaribHOro TBOPYECTBA, LEHHOCTU MPOAYKTMBHOM OpraHm3auun COBMECTHOM AeATeSIbHOCTMU,
camopeanusauum B rpynrne n opraHmsauumn, LEHHOCTU «APYroro» Kak paBHOMPaBHOrO napTHepa, opMmMpoBaHME KOMMNETEHLNIN aHanuaa,
NPOEKTUPOBAHUS, OpraHu3aumm AOeATeNbHOCTU, pednekcum U3MeHeHUn, crnocoboB B3aMMOBLIFOAHOIO COTPYAHWYeCTBa, Crnocobos
peanu3auun cobCTBEHHOIO NNMAEPCKOro NoTeHumana).

7. CcopmMMpOBaHHOCTL LEHHOCTU 340pOBOro M 0GesonacHoro obpasa XU3HW, WHTepuopusaumsa npasBunl UHOMBUAYANbHOMO W
KONNEeKTMBHOro 6e3onacHoro NoBeAeHUs B Ype3BblHaMHbIX CUTYyaLMAX, YIPOXaOLWMX XU3HU U 300POBbLI0 Ntogen, npasun noBegeHns Ha
TpaHcnopTe 1 Ha Joporax.

8. PasBuUTOCTb 9CTETUYECKOro CO3HaHUS 4Yepe3 OCBOEHWE XyOOXECTBEHHOro Hacneams HapogoB Poccun n mupa, TBOPYECKOW
AEATENbHOCTM  3CTETUYECKOro Xxapaktepa (CNOCOBGHOCTb MNOHMMATb XYyOOXKECTBEHHble MNPOU3BEAEHWs, OTpaxawlme pasHble
3THOKYNbTYpPHbIE TpaaMuuKn; CHPOPMUPOBAHHOCTbL OCHOB XYOOXECTBEHHOW KynbTypbl OOy4aloWMXCA Kak 4acTu Ux oblien OyXOBHOM
KynbTypbl, Kak ocoboro cnocoba MO3HaHUA XU3HW U CpeacTBa opraHmsaumm OOLLEHWs); 3CTeTMYECKOe, 3MOLMOHAaNbHO-LEHHOCTHOE
BUOEHME OKpYXaloLero mupa; CnocobHOCTb K 3MOLMOHANbHO-LLEHHOCTHOMY OCBOEHUIO MUpPA, CaMOBLIPAXEHUIO W OpUEeHTauun B
XyOOXXEeCTBEHHOM U HPABCTBEHHOM MPOCTPaHCTBE KYNbTYpbl; yBaXEHNE K UICTOPUM KyNbTypbl cBoero OTevecTBa, BblpaXXeHHOW B TOM Yuche
B MOHMMaHUKM KpacoTbl YenoBeka; NOTPeOHOCTb B OOLLUEHUN C XyOOXECTBEHHbIMM NPOU3BeSeHUSAMU, COOPMUPOBAHHOCTb aKTUBHOIMO
OTHOLLUEHUS K TPaauLmMsam XyaoXKeCTBEHHOW KyNbTypbl KAK CMbICIIOBOW, 3CTETUYECKON N NMIMYHOCTHO-3HAYNMOWN LIEHHOCTM).

9. ChopMUPOBAHHOCTL OCHOB 3KOMOMMYECKOM KynbTypbl, COOTBETCTBYIOLIEN COBPEMEHHOMY YPOBHIO 3KOMOrMYECKOro MbILUIIEHMS,
HanuMyue orbiTa 3KOSIOrMYEeCKN OPUEHTUPOBAHHON peddreKCUBHO-OLEHOYHOW U MPaKTUYECKOW AeATeSNIbHOCTU B XU3HEHHbIX CUTyaumnsax
(roTOBHOCTb K UCCredoBaHWIO MpuUpoabl, K 3aHATUAM CeNbCKOXO3SANCTBEHHBIM TPYAOM, K XYOOXECTBEHHO-3CTETUYECKOMY OTPaKeHUHo
npupoapl, K 3aHATUAM TYPU3MOM, B TOM YUCIIE SKOTYPU3MOM, K OCYLLECTBIIEHUIO NPUPOSOOXPaHHON OEATESNTbHOCTN).



MeTanpeameTHble pe3ynbTaThbl

Mpn wn3ydyeHnn yy4ebHOro npeameTa obyyaloMecs YCOBEPLUEHCTBYIOT MNpMOOpeTeHHble Ha MepBOM YPOBHE HaBblkM paboTbl C
nHopmMmaumen n nononHsaT mx. OHM cmoryT paboTaTb C TekcTamu, nNpeobpas3oBbiBaTb M MHTEPNPETMPOBATb COAEPXKALLYHCS B HUX
NHGOPMaLMo, B TOM YUCHE:

cMcTemMaTU3NpoOBaThb, CONOCTaBNATbL, aHanM3MpoBaTb, 0606LWaTh N MHTEpPNpPeTUpPOBaTbh UHOPMaLUIO, COAepPKaLLyOCa B rOTOBbIX
MHOPMALMNOHHLIX 0B6beKTaX;

BblAENATb NAaBHYD W U3ObLITOYHYH MHGOPMALMIO, BbIMOMHATE CMbICIIOBOE CBEpPTbiBAHWE BblOAENEHHbIX (PAKTOB, MbICMEN;
npeacTaBnNATb MHGOPMALMIO B CKaToM CrioBecHOM chopme (B BUAE nfiaHa unm Tes3ncoB) U B HarnggHo-CMMBONMYeckon gopme (B
Buae Tabnuu, rpadmnyecknx cxem n guarpamm, KapT NOHATUN — KOHLUENTYyasibHbIX AMarpamMm, ONOPHbIX KOHCMEKTOB);

3anonHATb U/MNK AONOSNHATL Tabnuubl, CXeMbl, AnarpamMmmebl, TEKCTbI. [pnobpeTyT ONbIT NPOEKTHOW AEATENBHOCTU, CNOCOOCTBYOLLEN
BOCMUTaHMIO CaMOCTOATENbHOCTU, WHULMATUBHOCTW, OTBETCTBEHHOCTW, MOBBLILEHUIO MOTMBAUMU U 3PAEKTUBHOCTM Yy4yebHom
aeaTenbHOCTU. B npouecce peanusaunmn MCXOAQHOMo 3amblicia Ha NPakTUYEeCKOM YPOBHE OBRageloT YMEeHNEM BblbupaTh agekBaTHble
3agjayve cpeacTtea, NPUHUMATb PELLEHUHA, B TOM YuCne B cuTyauusax HeonpegeneHHoctn. OHM nonydyaT BO3MOXHOCTb pPa3BUTb
CNOCOBHOCTU K pa3paboTke HECKOSIbKMX BApMAHTOB pPeLUEeHUI, K MOUCKY HECTaHOAPTHbLIX PELUEeHUN,aHann3y pe3ynbTaToB Nnoucka u
BbI6Opy Hanbornee NpMemMnemMoro peLLeHns.

NpepmeTHbIe pe3ynbTaTthbl
8knacc

NMOHMMaHNe N CNOCOOHOCTb OOBACHATL (PU3NYECKUE SBNEHUS: KOHBEKLMS, N3MNyYEeHNe, TENONPOBOAHOCTb, U3MEHEHNEBHYTPEHHEN
3Hepruu Tena B pesynbrate Tennonepeaayn unm paboTbl BHELHUX CUIT, UCNAapeHne (KOHOAEHCaUMs) U NnaBneHne (oTBepaeBaHmne)
BELLECTBA, OXNaXAEHME XUOKOCTU NPU NCNAPEHUN, KUNEHWE, BbiNageHNE PoChl;

BNageHne aKcnepuMeHTasnbHbIMM MeTO4aMu UCCEeA0BaHMsA Npu onpeaeneHnm 3aBUCUMOCTM OTHOCUTENBHOM BNAXHOCTWN BO3A4yXa
OT AaBrfieHVs BOASIHOrO Napa, COAepXallerocs B BO3gyxe Npy OaHHOW TemnepaTtype; AaBfeHUs HacbIWEeHHOro BOASAHOro napa;
onpeaeneHns yaensHon TennoeMKoCTM BELLECTBa;

NMOHVMaHWe NPUHLMNOB AENCTBUSA KOHAEHCALNOHHOIO U BOIOCHOTO MTMrpoOMETPOB, NCUXPOMETPaA, ABUraTensi BHyTPEHHEro CropaHus,
napoBon TypbuHbl N cnocoboB obecneveHnsa 6e30nacHOCTM NpPU NX UCNONb30BaHUN;

YMEHNEe U3MepPATb: Temnepartypy, KONMYEeCTBO TEeNnnoThbl, YAENbHY TENMOEMKOCTb BELLeCTBa, YAENbHYK TennoTy nnaBneHus
BELLECTBA, BMaXHOCTb BO34yXa;

NMOHMMaHNE CMbICIa 3aKOHa COXPaHEHUs1 N NPeBPaLLEHNS SHEPTUN B MEXAHUYECKMX U TENMOBbLIX NPOLIECCax U YMEeHNe NpUMeHsaTb
€ro Ha npakTuke;



e oOBnageHue cnocobamm BbINOMHEHNS pacyYeToB AN HAXOXAEHUS: yaenbHON TENnOeMKOCTHN, KonnyecTBa TensnoThbl, Heobxoanmoro
ANS HarpeBaHUs Tena WNu BblAENSEeMOro MM MNpu OXNaXkAeHWMW, YOenbHOW TensnoTbl CropaHus TOMMMBa, YAerbHOW TennoTbl
nnaBneHns, BNaXxHOCTM BO3ayxa, yaenbHON TennoTbl napoobpasoBaHusa u koHaeHcauuu, KN Tennosoro asuraTens;

e yMeHue nonb3oBatbcsi CU n nepeBoanTb €ANHULLI N3MepeHUst prn3nyYecknx BENUYMH B KpaTHbIE M AONbHbIE €ANHULbI;

e yMEHWe MUCMonb30BaTh MNOSTyYEHHbIE 3HAHWSI B MOBCEAHEBHOM XN3HM (ObIT, 3KONOMNsI, OXpaHa OKpYKatoLLen cpeapbl).

e MOHMMaHNE M CNOCOBOHOCTL OOBACHATL PUINYECKME ABNEHMUS: ANEKTPU3aLns TeN, HarpeBaHne NPOBOAHNKOB 3NEKTPUYECKUM TOKOM,
SNEKTPUYECKU TOK B MeTannax, 3SreKTpUYeckne SBNeHUs C MNO3ULUK CTPOEHUs aToma, OEWCTBUS JNEeKTPUYECKOro TOKa,
HaMarHM4YeHHOCTb Xenesa W cTtanu, B3auMOAEWCTBME MarHMTOB, B3aUMOAENCTBME MPOBOAHMKA C TOKOM M MarHUTHOWM CTPENKMW,
AENCTBME MArHUTHOMO MOfsi Ha NPOBOAHUK C TOKOM, MPSIMOSIMHEHOE pacnpoCcTpaHeHne cBeTa, obpa3oBaHNE TEHU U MOJTYTEHN,
OTpa)keHue 1 NpenomMreHne CBeTa;

e 3HaHWe M cnocobHOCTb AaBaTh onpeaeneHus/onMcaHns MU3NYECKUX NOHATUIA: MarHUTHOE None, MMHUM MarHUTHOrO Nons;

e 3HaHMe OPMYNMPOBOK, MOHNMAHNE CMbICNA N YMEHME MPUMEHSATL 3aKOH NPeNoMIIeHMs CBETa;

e OHMMaHNE CMbICNa OCHOBHbIX (PU3NYECKMUX 3aKOHOB M YMEHNE NPUMEHSTb MX HA MPaKTUKE: 3aKOH COXPaHEHWUs 3NeKTPUYecKoro
3apsiga, 3akoH Oma anga yyacTtka uenu, 3akoH [xoyns—IJleHua, 3akoH OTpaXkeHUsi CBeTa, 3akOH MpPerioMIiIeHUst CBeTa, 3aKOoH
NPSIMOSNIMHENHOTO pacnpoCTpPaHEHNsI CBETA;

e yYMEHWe W3MepATb: CWUIly SNEKTPUYECKOro TOoKa, SNEeKTPUYECKOe HamnpsbkeHWe, SneKTPUYECcKUA 3apsid, JnekTpuyeckoe
COnpoTMBIieHNe, OKYCHOE pacCTOsiHMe cobuparoLen NMH3bI, ONTUYECKY CUMNY JNINH3bI;

e BnageHue 3KCnepuMeHTanbHbIMM MEeTOAaMW WCCNeaoBaHUS 3aBUCUMOCTU. CUMbl TOKA Ha y4vacTKe uUenn OT 3NeKTPUYeCcKoro
HanNpPsHKeHUs, SMEeKTPUYECKOro COMPOTMBIIEHUS MPOBOAHMKA OT €ro ANWHbI, NIowaau MNonepeyHoro cevyeHust U matepuana,
3aBMCUMOCTN MarHUTHOrO AEWCTBUS KaTyLKM OT CUIbl TOKa B LENU, M300paKeHWst OT pacrofioKeHUs1 NaMmbl Ha pPasnnyHbIX
PacCTOSAHMAX OT NINH3bI, Yrria OTpaXkeHUs OT yria nageHns cBeTa Ha 3epkarlo;

e MOHMMaHWe NpMHUMNAa OEeNCTBUS AMEKTPOCKoNa, afiekTpomMeTpa, raribBaHN4YeCKOoro anemMeHTa, akkymynsitopa, poHapuka, peocTaTa,
KOHOEeHcaTopa, namnbl HakanMBaHus 1 cnocobos obecneveHns 6e30nacHOCTM NPU UX UCNONb30BaHUN;

e pasnuyatb POKYC NNH3bI, MHUMbIN (POKYC U (POKYCHOE PaCCTOSIHUE NNH3bI, ONTUYECKYIO CUITY NIMH3bl U ONTUYECKYI0 OCb NNH3bI,
cobupatoLLyto U paccemBatoLLyo NMH3bI, N306paxeHns, AaBaemMble cObBMpatoLLEN N paccenBaroLwen NMMH30N;

e BnageHWe cnocobamu BbINOMHEHUS PacYeToOB AN HaxXOoXOEHUS: CUMbl TOKa, HaMNPsHKeHUs, CONPOTUBMNEHNS NPW NapannensHOM U
nocnegoBaTeNbHOM COeAUHEHWM MPOBOAHWKOB, YAENbHOr0 COMPOTUMBMEHUS MPOBOAHMKA, paboTbl U MOLLHOCTU 3NEKTPUYECKOro
TOKa, KOnM4yecTBa TennoTbl, BblAeNsieMoro NPOBOAHMKOM C TOKOM, €MKOCTW KOHAeHcaTopa, paboTbl 3neKTpMYecKoro noss
KOHAEeHcaTopa, 3HeprMn KoHaeHcaTopa;

e yYMEHWEe MCMoNb30oBaTb MOSyYEHHblIe 3HaHMS B MOBCEAHEBHOM XU3HM (3Konorus, ObIT, oxpaHa OKpyXawLen cpenbl, TEXHUKA
6e3onacHOCTK).

9knacc

e OHMMaHME W CNOCOOHOCTb OOBSACHATbL (hU3MYEeckue SBMEHUS: MeXaHW4Yeckoe [ABWXKEeHWEe, PaBHOMEPHOE M HepaBHOMEPHOEe

ABWXXEHMEe, NHepPLMSi, BCEMUPHOE TArOTEHME:



NMOHVMaHWe N CNOCOBHOCTb ONUCHLIBATL U OBBACHATbL PU3NYECKME ABMEHUS: NOCTynaTenbHoe ABWXEHWE, CMeHa OHA U HOYM Ha
3emne, ceBoboaHOe nageHue Tersl, HeBECOMOCTb, ABUXEHUE MO OKPYXXHOCTU C MOCTOSIHHOW MO MOAYM CKOPOCTbIO, KonebaHus
MaTeMaTUyecKoro 1 NPy>XMHHOro MasTHUKOB, PE30HAHC (B TOM YMCre 3BYKOBOW), MEXaHUYECKME BOSHbI, AfMHA BOJSTHbI, OTpaXeHne
3BYyKa, 9X0;

3HaHWe 1 cnocobHOCTb AaBaTb onpeaeneHns/onncaHnsa PUanYecknx NOHATUN: OTHOCUTENBHOCTL ABWKEHUS, NepBas KOCMU4eckas
CKOPOCTb, peakTUBHOEe [ABWXeHue; (PU3NYEeCKUX MoAenen: martepuanbHas Touka, cucTema oTcyeTa; (PU3NYECKUX BESTUYUH:
nepemeLLeHne, CKOpoCTb PAaBHOMEPHOrO NPAMOSIMHENHOIO ABMXEHUS, MTHOBEHHAA CKOPOCTb U YCKOpPEHUe Mpu paBHOYCKOPEHHOM
NPSAMOSIMHENHOM ABWXEHUMU, CKOPOCTb U LIEHTPOCTPEMUTENBHOE YCKOPEHME MPU PaBHOMEPHOM ABWXEHUUTENA MO OKPYXHOCTW,
UMNynbC;

YMEHNE W3MepATb. CKOPOCTb, MFHOBEHHYKD CKOPOCTb M YCKOpPEHME nNpu pPaBHOYCKOPEHHOM MPSMOSIMHENHOM OBWXEHWUN,
LEHTPOCTPEMUTENBHOE YCKOPEHNE NPU PABHOMEPHOM OBWXKEHUM MO OKPY>KHOCTW;

NMOHVMaHNE CMbICa OCHOBHbIX (PU3NYECKMX 3aKOHOB: 3aKOHbl HbIOTOHA, 3aKOH BCEMUMPHOrO TArOTEeHUs, 3akoH [yka, 3akoH
COXpaHeHUs1 UMMyInbCa, 3aKOH COXPaHEHNS SHEPTUN N YMEHME NMPUMEHSATb UX Ha NPaKTUKE;

yMeHue nepeBoanTb omsmyeckme BenmymHbl 3 HecuctemMHblx B CU n HaobopoT;

yMeHue NpuBOaUTb MPUMeEPbl TEXHUYECKUX YCTPONCTB U XMBbIX OPraHM3MOB, B OCHOBE MNepeMeLLeHNa KOTOPbIX NEXUT NPUHLUN
peakTUBHOIO ABWXEHWUS; 3HAHNE U YMEHUEe OOBbACHSATb YCTPOMUCTBO U AENCTBME KOCMUYECKUX pakeT-HOCUTENEN;

yMeHMe UCMNoSb30BaTh NOSTy4YeHHbIe 3HaHWS B MOBCEOHEBHOW XU3HU (ObIT, 3KONOrMs, oOXpaHa oKpyxatwLien cpeabl).

NMOHMMaHWE W CNOCOBHOCTb OMUCbiBaTb W OOBACHATL (U3NYECKME SABMEHMA/NPOLIECCHl: 3NEeKTPOMarHUTHas WHAOYKUUS,
caMOMHAYKUUSA, NpenomrieHne ceeTa, Aucnepcus ceeta, NornoLweHne n ncnyckaHne ceeta atomamMmum, BO3HUKHOBEHME NMHENYaTbIX
CMEKTPOB NCMYCKaHUSA N NOrMOLLEHWS;

3HaHMe U cnocobHOCTb AaBaTb onpefeneHna/onncaHnus PUsNYecKNX NOHATUN: MarHWTHOE Mone, FVMHUN MarHUTHOW MHAOYKUUMK,
OAHOPOOHOE W HEOAHOPOAHOE MarHUTHOE Mnomne, MarHUTHBIA MOTOK, MEePEMEHHbIN 3MEKTPUYECKUA TOK, ANIEKTPOMArHMTHoe norne,
3MEKTPOMArHUTHbIE BOJSIHbI, 3NEKTPOMAarHUTHbIE KonebaHus, pagnocBsa3b, BUOAUMBIA CBET; (PU3UYECKUX BENUYUH: MarHuTHasi
WHOYKUNSA, UHOYKTUBHOCTb, NEpUOoA, YacToTa M aMnnuTyaa afekTpoMarHMTHbIX KoniebaHnin, nokasaTtenu npenomneHns CBeTa;
3HaHve (POPMYNMPOBOK, MOHUMAaHWE CMbICIia U YMeHUe MPUMEHATb 3aKOH MNperioMmrieHust ceeta n npasuno JleHua, KBaHTOBbIX
noctynartos bopa;

3HaHWe Ha3HayeHus1, yCTPOMCTBa N NpUHUMNA OENCTBUA TEXHUYECKUX YCTPOUCTB: SN1eKTPOMEXaHNYeCKUN MHOYKUNOHHbLIN reHepaTop
nepemMeHHOro Toka, TpaHcopmaTop, konebaTenbHbIN KOHTYP, AETEKTOP, CNEKTPOCKOM, cnekTporpad;

NOHUMaHWe CyTU MeToAa CneKkTpasibHOro aHanu3a u ero BO3MOXHOCTEW;

YMEHMe WCNonb3oBaTb MOSMyYeHHblE 3HAHWS B MOBCEAHEBHOM XMU3HM (3Konorud, ObIT, OXpaHa OKpyxalwen cpedbl, TeXHUKa
©esonacHocTn).

NMOHVMaHNe 1 CNOCOBHOCTb ONUCLIBATb M OOBACHATE (PU3NYECKME ABMEHUS: PaaN0AKTUBHOCTb, MOHU3UPYIOLLME U3NYYEHNS;

3HaHWe 1 cnocobHOCTbL AaBaTb onpeaeneHnsa/onMcaHns usamyecknx NOHATUIN: pagmMoakTUBHOCTb, anbda-, 6eTa- n ramma- Yactuubl;
u3myecknx Mmoaernen: MoAenu CTpoeHust aTtoMmoB, npeanoxeHHole [1. TomcoHoM n 3. Pe3epdopaoMm; NPOTOHHO- HENTPOHHASA
MoJesib aTOMHOro sapa, MoAerb npouecca AerneHns aapa atoma ypaHa; (ousnyecKknx BervMyuH: NOornoweHHas ao3aunsnyyeHns,
KoahPpMUMEHT KavyecTBa, IKBUBANEHTHas Ao3a, nepuon nonypacnaga;



e YMEHMEe NPUBOAUTb NPUMEPbLI U OOBACHATb YCTPOWUCTBO U MPUHLUMN OEUCTBUA TEXHUYECKMX YCTPOMCTB M YCTAHOBOK: CHETUMK
evirepa, kamepa BunbcoHa, ny3bipbkoBas kamepa, SAEPHbIN peakTop Ha MeaSIeHHbIX HENTPOHAX;

e YMEHME U3MepPATb MOLLHOCTb 403bl PAAMOaKTUBHOIO N3NydYeHnNst BbITOBbIM JO3UMETPOM;

e 3HaHMe (POPMYSIMPOBOK, MOHMMAHME CMbICIa U YMEHUE MPUMEHATb: 3aKOH COXPaHEHWS MacCOBOrO 4ucra, 3aKOH COXpaHeHus
3apaga, 3akoH pagnoakTMBHOMO pacnaga, NpaBuio CMeLLEHNS;

e BIaJeHNEe 3SKCNEepUMEHTAlIbHbIMM MEeTOA4aMM WUCCReaoBaHUA B Mpouecce WU3y4YeHUs 3aBUCMMOCTM  MOLLHOCTU  U3NyvYeHUs
NPOAYKTOB pacnaga pagoHa OT BPEMEHM;

e MOHUMaHME CYTK SKCMEPUMEHTamNbHbIX METOL0B UCCNEAOBaHUSA YacTuL;

e YMEHME WCMONb30BaTb MOSyYEHHble 3HAHWS B MOBCEAHEBHOM >XM3HWU (ObIT, 9KOMOrMs, OXpaHa OKpyXalLllen cpefbl, TEXHUKA
BesonacHocTu 1 ap.).

e npenacTaBfieHMe O CoCcTaBe, CTPOEHNN, MPOMCXOXKAEHUN N Bo3pacTe CONHEYHOM CUCTEMDI;

e YMEHME NPUMEHATb PU3NYECKME 3aKOHbI AN 06 bACHEHNS ABMXEHUSA nnaHeT CONMHEYHOM CUCTEMBI;

e 3HaHMe M CnocoBbHOCTb AaBaTb onpeaeneHus/onMcaHnsa PU3NYECKnX NOHATUIN: reoLeHTpUYEecKasa 1 rennoLeHTpmyeckas CMcTeMbl
MUpa;

e obbsacHeHue cyTn achbdekTta X. [lonnepa; 3HaHne popmMynnpoBKn n 06 bsiCHEHUE CyTK 3akoHa 3. Xabbna;

e 3HaHME, YTO CYLECTBEHHLIMW MapamMeTpaMy, OTNMYaKLWMMKN 3BE3Obl OT MMaHEeT, ABNSAKTCA MX MACCbl U UCTOYHMKM SHEPTUN
(TepmosimepHble peakumn B Hegpax 3Be34 M paanoakTUBHbBIE B HEAQpPaAX NMaHET), YTO 3akoH O. Xabbna siBurcsa akcnepuMeHTanbHbIM
NoATBEPXAEHMEM MOAENMN HecTaumoHapHon BeceneHHon, oTkpbiTon A. A. dpngmaHowm;

e CpaBHMBATb (husmnyeckme n opbutanbHble NapameTpbl NIaHeT 3eMHOW rpynnbl C COOTBETCTBYHOLIMMM NapameTpamMu niaHeT-
rMMraHToOB U HaxoauTb B HUX obLiee 1 pasnuyHoe.

2. CoagepxaHue yyebHOro npeameTta

8 knacc
TennoBble asBNeHUsA (26 4)

Tennosoe aswmxeHne. TepmomeTp. CBA3b TEMMNepaTypbl CO CPeAHEN CKOPOCTLIO ABMXKEHMUS ero Monekyn. BHyTpeHHAa aHeprus. [ABa
cnocoba u3MeHeHus BHYTPEHHeW aHepruu: Tennonepegadya v pabota. Buabl Tennonepepaun. KonmyecTtBo TennoTbl. YaenbHas
TEeNnnoeMKoCTb BellecTBa. YaenbHas TennoTta cropaHus Tonnmea. 3akOH COXPaHEHUS! SHEPTUN B MEXaHNYECKNX U TEMNSTOBbIX NPOLeccax.

ArperaTHble COCTOsIHUS BellecTBa. [naBneHve n oTBepAeBaHue Ten. TemnepaTtypa nnaeneHus. YaenbHas TennoTta niaBfeHus.
WcnapeHne n koHgeHcauusi. HacbiweHHbln nap. OTHocuTenbHasi BAaXHOCTb BO3dyxa U ee wuamepeHue. [NcmxpomeTtp. KuneHwue.
3aBMCMMOCTb TemnepaTypbl KUNeHUs oT AaBneHusa. YaenobHas TennoTa napoobpasoBaHus. OObACHEHME W3MEHEeHUs arperatHbIX
COCTOSIHUMA Ha OCHOBE MOJEKYNAPHO-KMHETUYECKNX NpeacTaBneHunn. MNpeobpasoBaHns aHeprumM B TENSOBbIX ABuraTenax. [euratens



BHYTpeHHero cropaHus. lNapoBas TypbuHa. XonogunbHuk. KM Tennosoro gsuratens. Jkonornveckne npobrembl MCNoNb30BaHUS
TENMOBbIX MALUUH.

LemoHcmpayuu.

N3meHeHne aHeprun Tena npu coBeplueHuMn paboTtbl. KoHBekumst B xugkoctu. Tennonepenada nytem uanyyveHus. CpaBHeHue
yOernbHbIX TENSIOEMKOCTEN Pa3fNYHbIX BELLECTB.

AeneHne ucnapeHus. KuneHne soasl. 3aBMCMMOCTb TemnepaTypbl KUNeHust oT Aasnenuns. lNnaBneHve n kpuctannmsaums BeLlecTs.
M3mepeHune BnaXXHOCTM BO3ayXxa NCUXPOMETPOM. YCTPOMUCTBO YETLIPEXTAKTHOrO ABUraTesii BHyTPEHHEro CropaHus. YCTPOMCTBO NapoBOm
TYPOUHLI.

JlabopamopHbie pabomsbi:

e CpaBHeHMe KONn4ecTB TEMNOTbI MPYU CMELLUMBAHUM BOAbl Pa3HOW TemMnepaTtypsbl.
e VIamepeHune yaenbHOM TENSIOEMKOCTM TBEPLOro Tena.
e 3mepeHne OTHOCUTENBHOW BNAXXHOCTN BO34yXa.
AkmyanbHasi memamuka OJisi pe2uoHa
Mcnonb3oBaHne maTepuanoB C HU3KOW TEenronpoBOOHOCTbIO B CTPOUTENbCTBE, M3YYEeHWEe BOMPOCOB 3HeprocbepexxeHus: MnpoM3BOACTBO
kepamunyeckoro kmpnmda OO0 «[JopcTpon — nHBeCT» . Nwmnm.
Cnocobbl n3amepeHust TemnepaTypbl Bo3ayxa, BoAbl, NOYBbI, HEPTENPOAYKTOB, MOSOYHbIX MPOAYKTOB, BIIAXHOCTW BO3AyXa.
YyeT TemnepaTtypbl N BNAXXHOCTWN BO34yXa B NPOM3BOACTBE KOHAUTEPCKUX nsgenuin (KoHautepckoe NnponsBoacTBo).
MpuHUKMN gEeNCTBUA NapoBbIX U ra3oBbiX TYPOUH, ncnonb3dyembix Ha TOL.
Mcnonb3oBaHne [aHHbIX O TemnepaType BoAbl B TepMasribHbIX WMCTOYHMKAX caHatopust «WuMMCKMM» B pacyeTHbIX 3agadvax C
npUMeHeHneM ypaBHeHNSA Tennosoro 6anaHca.
Wcnonb3oBaHne nHdopMaumm 06 MHBECTULMOHHBIX MPOEKTax arponpoMbILINIEHHOrO KOMMeKca M nuweson npombiwneHHoctn 3A0
«Mnem3aBog «KOBGUnNenHbIn» OnNs COCTaBNEHNSA YCNOBUIA N pelleHns 3aay Ha TennoBble NPOLEeCChI.
NHTerpauuns npeamMeToB eCTECTBEHHOHAYYHOIO LIMKNa
Buonoruna: Tepmoperynsaums (8 knacc), razaoobMeH B NErknx n TkaHax, napumansHoe gaBneHune
Xumunga: BewecTBO, MOSEKYNbl, aTOMbl, KONMYECTBO BellecTBa (8 krnacc); TennoBble 3deKTbl: 3K30 U IHAOTEPMUYECKME peakuun (8
Knacc), arperaTHble COCTOSIHUS BeLeCcTBa, KpucTannuyeckune peweTkn (8 knacc)
NHdopmaTurka: mogenmpoBaHue npoLeccoB, rpadumkun, Tabnuubl, AnarpaMmmbl, peLleHne 3agad no anroputmy (Bce Knaccol);
"eorpadus: TepmomeTp (6 Knacc); Buabl TONAMBa 1 nx nonyyeHune (9 knacc); 3arpsisHeHne cpefbl NpoayKTaMu cropaHna Tonnmea (9 knacc),
KpyroBopoOT BoAbl B npupoge B Teme «ATMmoctepa» (6-8 knacchl); knumat Poccum (8 knacc); coBpemeHHasa meTtannyprus (9 knacc).
AneKkTpuyeckue sBrneHus (26 4)

onektpusaums Ten. [iBa popa anekTpuyeckux 3apsgoB. [1pOBOAHMKM, HEMNPOBOAHMKU  (AMINEKTPUKUA) WM NOSYNPOBOLHUKMN.
B3anmogencTene 3apsiKeHHbIX Ten. JnekTpuyeckoe norie. 3akoH COXPaHEHUs1 3nekTpuyeckoro 3apsga. [ennmMocTb 9nekTpuyecKoro
3apsga. OnekTpoH. CTpoeHne aToMoB.




ONeKTpuYecku Tok. [anbBaHMYecKmMe arneMeHTbl N akkyMynsaTopbl. [lencTBusa anekTpuyeckoro Toka. HanpaesneHne anekTpuyeckoro
TOKa. QnekTpuyeckas uenb. ONeKTPUYeCcKU TOK B MeTasniax. Hocutenu anekTpnuyeckoro Toka B NonynpoBOAHMKAX, rasax 1 afiekTponurax.
MonynpoBoaHukoBble npubopbl. Cuna Toka. AMnepmMmeTp. JnekTpudeckoe HanpsbkeHne. BonbTmeTp. JnekTpuyeckoe conpoTUBEHME.
3akoH Oma [nga ydvacTka 3rnekTpuyeckon uenun. YaenoHoe anekTpuyeckoe conpoTtusrieHne. Peoctatbl. [locnegoBaternibHoe w
napannernbHoe coeMHeHNs NPOBOAHMKOB.

PaboTta n mowHoOCTb Toka. KonuyectBo TennoTbl, BblAeNsieMOe NPOBOAHMKOM C TOKOM. Jlamna HakanvBaHuda. JnekTpudeckue
HarpeBaTerbHble NPMBOopPLI. NEKTPUYECKNn cHeTUnK. PacdeT anekTpoaHeprun, notpebnsemon anekTponpnbopom. KopoTkoe 3amMblkaHue.
[MnaBkne npegoxpaHUTenu.

LemoHcmpayuu.

onekTpusauma Ten. [Ba poaa 3nekTpUYeckux 3apsgoB. YCTPOMCTBO M OEWCTBUE anekTpockona. [1pOoBOAHMKM M U30NSATOPbI.
OrnekTpusauna Yyepes BnnaHue. lNepeHoc anekTpmuyYeckoro 3apsia ¢ O4Horo Tena Ha apyroe. ICTOYHWKM NOoCTosiHHOro Toka. CocTtaBneHune
3MEeKTpUYECcKomn Lenu.

JlabopamopHbie pabomsbi:
C6opka anekTpruyecKkom Lenmu n usMepeHme Curibl TOka B ee pasfnyHbIX y4acTKax.
N3mepeHue HanpsXKeHNs Ha PasrMyHbIX y4acTKax ANeKTpUYecKom uenu.
PerynupoBaHue cunbl TOka peoctaToMm.
N3mepeHne conpoTMBREHNA MPOBOAHMKA MpWM NOMOLUM amnepMeTpa u BonbTMeTpa. MamepeHne paboTbl M MOLLHOCTU
3MIEKTPMYECKOro TOKa B Af1IEKTPUYECKOn namne.
AKkmyanbHasi memamuka OJisi pe2uoHa
Y4yeT cTaTU4ecKoro 3nekTpuyecTBa MNpu TPaHCMOPTUPOBKE U XpaHEeHun xugkoro tonnmea B padote TOL, A3C.
YyeT cTaTudecKkoroanekTpu4ecTtsa npu nepepaboTtke n KondyeHnn poidbl Vwmm, NponsBoACTBEHHbIN KOMMNEKC nepepaboTkun poibbl.
[MprMeHeHre NpMbopoB, OCHOBAHHBIX Ha BIIMSIHUWN 3NEKTPUYECTBA Ha 340POBbE YerioBeka CaHaTOPHO-KYPOPTHbIE KOMMSEKCHI perMoHa.
Ncnonb3oBaHne unHGopmaumm 06 anekTpocHabXeHnn NpeanpusTUiA permoHa B Ka4ecTBe AaHHbIX A4S COCTaBMEHNSA U peLleHns
pacyeTHbIX 3agau.
WHTerpauunsa npegmMeToB eCTECTBEHHOHAYYHOIO LNKNa
Buonorua: pednexkropHas perynaums, pasHoCcTb NoTeHumanos (8 knacc)
Xumus: anektponus (9, 11 knacchel); CTpPOEHWe NPOBOAHMKOB, NONYNPOBOAHUKOB U AnanekTpukos (9, 11 knacc)
NHdopmaTurka: mogenmpoBaHue npoueccos, rpaduvku, Tabnuubl, anarpaMmmbl, peLleHne 3agad no anroputmy (Bce Knacchbl)
AneKTpoOMarHuTHble ABNeHusA (7 4)

MarHuTHoe none Toka. ONEeKTPOMarHUTbl U UX NpuMeHeHue. MNocTosHHbIe MarHuTel. MarHuTHoe none 3emnu. MarHuTHble Bypu.
[lenctBne MarHMTHOro Nosst Ha NPOBOAHMK C TOKOM. QnekTpoasuratens. AuHamuk n MUKPOGOOH.

LemoHcmpauyuu.

OnbIT OpcTteaa. MNMpuHUMn gencTems MMKPodoHa U rPOMKOroBOPUTENS.

JlabopamopHbie pabombi:

e CO6opka anekTpomMarHuTa u ucnblTaHne ero 4enNcTBus.




e /13yyeHune anekTpnyeckoro Apuratens NOCTOAHHOro Toka (Ha moaenu).
AkmyanbHass memamuka OJisi pe2uoHa
MpuHUMN nepefayn aNEeKTPOIHEPrMN Ha pacCcTosiHue, paboTa NoAcTaHUM, pacnpenenuTenbHbiXx TpaHcopmaTopoB. Mcnonb3oBaHue
anekTpoaBuratenen Ha nNpPOM3BOACTBE, B CEflbCKOM XO34WCTBE, TpaHcnopTe, HedTeraszoBon oTpacnu. Pabota Wwwmmckon
METEeOopPOSIOrM4eCcKon CTaHUMn, BNNSIHUE MeTEeoNoKa3aHnin Ha 300poBbe U 6Ge30NacHOCTb YeroBeka.
WHTerpauunsa npegmMeToB eCTECTBEHHOHAYYHOrO LMKNa
NHdopmaTurka: mogenupoBaHme Npoueccos, rpadukn, Tabnuupsl, anarpammel, peLleHne 3agad no anroputmy (Bce Kraccbl);
"eorpadumsa: anbTepHaTUBHAA anekTpoaHepreTuka (9 knacc); komnac (5 knacc); atmocdepa, MarHuTHble 6ypu (6-8 knaccol)

CBeTtoBble aBneHuns (10 4)

NcTouHnkn ceeTa. MNpamonnHenHoe pacnpocTpaHeHne cBeTa B ogHopoaHon cpene. OTpaxeHue ceeta. 3akoH oTpaxeHus. [1nockoe
3epkano. NpenomneHne ceeta. JInH3a. POKYCHOE pacCTOSiHME U ONTMYECKasa cuna nNuH3bl. [locTpoeHne nsobpaxeHun B nMH3ax.lnas kak
onTuyeckasi cuctema. ledektbl 3peHus. OnTudeckune npudopobl.

LemoHcmpayuu.

NcTouHnkn ceeta. [NpsAMONMHENHOE pacnpocTpaHeHne cBeTa. 3akoH OTpaxeHus ceeTa. M3obpakeHume B NIOCKOM 3epkane.
MpenomneHue ceeta. Xoa ny4ven B cobupatrowen n paccemBarowen nuH3ax. NonydeHne msobpakeHuit ¢ nomoLlbo nnH3. MpuHumn
AEencTBus NPOEKUNOHHOro annapaTta. Mogenb rnasa.

JlabopamopHbie pabomsbi:

e [lony4yeHune nsobpakeHNa Npu NOMOLLM FINH3bI.
AKkmyanbHasi memamuka OJisi pe2uoHa
MpnmeHeHne 3aKoHOB ONTUKKU B 060pYyA0BaHUN, MPUMEHSEMOM 41151 ANAarHOCTUKM 3aboneBaHnin U fiedeHnn B paboTe opTanbMonornyeckmnx
LEeHTPOB, 0OPTaNIbMONOrM4ecknx KabMHETOB NOSIMKITMHUK M anTeK, BOFIOKOHHOM ONTuke (LudpoBoe TeneBuaeHne, MHTEPHET).
WHTerpaumsa npeamMeToB eCTECTBEHHOHAYYHOrO LKA
Buonorua: rnas, aedekTbl 3peHuns (8 knacc)
NHdopmaTurka: mogenvpoBaHne npoLeccoB, rpadukun, Tabnuubl, AnarpaMmmbl, peLleHne 3agad no anroputmy (Bce Knaccol);

9 knacc

3aKoHbl B3aumMmoaeucTBua u asmxeHus ten (38 4)

MexaHunyeckoe aBwxeHue. MaTepmanbHas Todka Kak mogenb uamdeckoro tena. OTHOCUTENBHOCTb MEeXaHUYEeCKOro
apmxkeHnsa. Cuctema otcyeta. Pusmyeckne BenmymHbl, Heobxoaumble ANa ONMCaHUA OBUXKEHUSA N B3aUMOCBSA3b MeXay HUMU
(nyTb, NepemeLLeHne, CKOPOCTb, YCKOPEHUE, BpeMS ABMKEHUS). PaBHOMEpPHOE N paBHOYCKOPEHHOE NPSMOSIMHENHOE ABMKEHMNE.
PaBHOMepHOE ABMXEHME MO OKPY>XHOCTU. [epBbii 3akOH HbloToHa 1 nHepuma. Cuna. EguHmubl cunbel. Btopon 3akoH HbtoToHa.
Tpetui 3akoH HbtoToHa. CBoboaHoe nageHue Ten. 3akoH BCEMUPHOro TaroteHusi. Bec tena. HeBecomocTb. [JuHamomeTp.
PaBHogencTeyowasa cuna.



Mmnynbc. 3akoH coxpaHeHua wumMmnynbca. PeaktuBHoe paBwxkeHue. MexaHudeckass pabota. MOLWHOCTb. JHeprus.
[MoTeHumanbHaa N KMHeTU4eckas aHeprus. lNpeBpalleHrne O4HOro B1uaa MexaHM4yeckon aHeprun B Apyron. 3aKkOH COXpaHeHUs
MNONMHOM MEeXaHUYEeCKOWN SHEePrumu.

JlabopamopHbie pabomei.
1. NccnepoBaHme paBHOYCKOPEHHOIO ABWKeHUs1 6e3 HayanbHOM CKOPOCTMU.
2. N'amepeHne yckopeHnsa cBoBOAHOro nageHus.
AKkmyanbHasi memamuka OJis1 pe2uoHa:
MHBECTMUMOHHBIN NPOEKT No pa3sutuio npegnpuatus MNATI r.wmma, HBECTULMOHHBIA NPOEKT NO pa3BuTuMio 6a3bl oTAbiXa
«JlecHas ckaska»
WHTerpaums npeameTos
Buonorua: cuna ynpyroctu (amopTusaums)
"eorpadous: onpeneneHve reorpauyecknx KoopanmHaT MecTHocTM (6 Knacc), onpegesieHne OTHOCUTENbHOW BbICOTbl TOYKM
Hag ypoBHEM Mops (6 Knacc)
MHpopmaTuka: pewieHme 3agay no anroputMmy, MoaennpoBaHue BCeX BUOOB ABMXEHUA (rpadunkun, aHanuabl rpacukos,
Tabnuubl, gnarpammel), 6annuctTnyeckoe OBmxKeHue (peleHne 3agad), MeToabl HaydHoro no3HaHm4a (7-10 knacc)

MexaHu4yeckue KonebaHus u BosnHbl. 3BYK (16 4)

MexaHuyeckne konebanus. [llepuwon, 4vactota, amnnutyga konebaHunm. PesoHaHc. KonebaHusi rpysa Ha MpyXuHe.
CBoboaHble konebanus. KonebaTtenbHasa cuctema. MaaTtHuk. Amnnutyga, nepuopg, 4dactota konebanuin. MapmMoHudeckue
konebaHu4. MNpeBpalleHne aHeprum npu konebartenbHoOM ABMKeHMN. 3aTyxatowwme konebaHus. BolHy>KaAeHHbIEe kKonebaHus.

MexaHuyeckne BOSMHbI B OAHOPOAHbIX cpefax. [nvHa BonHbl. PacnpocTtpaHeHwe konebaHui B ynpyrux cpegax.
[MonepeyHble 1 NpoaonbHble BOMHbI. CBSA3b ANTMHbLI BOSHbI CO CKOPOCTLIO ee pacnpocTpaHeHns n nepnogomM(4actoTon). 3BYyK Kak
MexaHn4yeckaa BOSfHa. [POMKOCTb M BbiCOTa TOHA 3BYKA. 3BYKOBble BOJSIHbl. CKOPOCTb 3BYyKA. OX0. 3BYKOBOM pe30HaHC.
NHTepdepeHuna 3Byka.

JlabopamopHbie pabomei.
3. NiccnepoBaHue 3aBUCMMOCTU Nepuoga n 4acToTbl CBOOGOAHLIX kKoriebaHnin MasiTHUKA OT ANUHbI €M0 HUTMW.
AKTyanbHas TemaTvka AnA pernoHa:
Mpon3BOACTBO CTPOUTESNbHbBIX MaTepPUanoB KUPNUYHbIN 3aBOA B I./wunme
WHTerpaums npeameTos
"eorpacus: semneTpsaceHns 1 Byrnkabl (5 knacc)
Buonoruna: 3BykK, 3BykoBble BOSHbI (8 Knacc)
NHdopmaTuka: pelieHre 3agad no anroputMmy




AneKkTpoMarHutTHoe none (23 4)

OpaHopogHoe 1 HeoAHOPOAHOE MarHMTHoe none. HanpaesneHwne Toka 1 HanpasneHue NYMHUA ero MarHuTHoro nons. NMpaemno
O6ypaBuuka. O6HapyxeHne marHuTtHoro nons. MNpasuno neson pykn. HOyKUMst MarHMTHOro nond. MarHuTHbIn noTok. OnbIThl
dapages. OnekTpomMarHMTHaa uHAyKUus. HanpasneHue uHAYKUMOHHOro Toka. [paBuno JleHua. ABneHne camouHAOyKUUW.
lMepemeHHbINn TOK. 'eHepaTop nepemeHHoro Toka. [lpeobpasoBaHusi 3HEpruM B 3nekTporeHepaTopax. TpaHcdopmaTtop.
lMepenaya aneKkTpu4eckom aHEPrnmn Ha pacCTosIHKE.

OneKTpOMarHMTHoe none. ONieKTPOMarHUTHble BOJSTHbl. CKOPOCTb PacnpoOCTPaHEHUst 3NEeKTPOMarHUTHbIX BOSH. BrivsiHue
3MEKTPOMArHMUTHbIX U3Ny4YEHUN Ha XuBble opraHnambl. KonebatenbHbl KOHTYpP. [lonydeHne anekTpoMarHUTHbIX KorebaHui.
MpuMHUMNBI pagnMocBA3N U TENEBUOEHUS.

NHTepdepeHunsa ceeTa. InekTpoMarHnTHas npupoga ceeta. lNpenomnenune ceeta. lNokasaTtene npenomnenus. ncnepcus
ceeta. LiBeta Ten. Cnektporpad u cnekTtpockon. Tunbl ONTUYECKMX cnekTpoB. ChnekTpanbHbin aHanuia. [lornoweHne wn
ncnyckaHvme ceeta atomamu. [poncxoxgeHne nuHenyaTblX CNEKTPOB.

JlabopamopHbie pabomebi.

4. l3ay4yeHune aBneHunst aNeKTpoMarHUTHOM UHAYKUMUN.

5. HabniogeHne cnnowHoro n IMHeENn4YaTbiX CNEKTPOB UCMYCKaHUS.

AKkmyanbHasi memamuka OJis1 pe2UoOHa:

onektpoceTtn, OToen BHyTpeHHUX aen ropoga (otaen KpUMUHaNUCTUKN).

WHTerpaums npeameTos

"eorpadous: semneTtpsiceHns n BynkaHbl (5 knacc), ncnonesosaHne MU B cenbckom xo3samncTse (9 kracc)
MHdopmaTuka: pelleHne 3agad rno anroputmy

Buonorusa: marHuThbl

CTtpoeHue atoma n atomHoro siapa (17 4)

PagnoakTMBHOCTbL KakK CBUAETENbCTBO CHIOXHOMO CTPOEHWA aToMoB. Anbga-, 6eTta- u ramma-uanyydyenus. OnbiTbl
Pesepdopaa. AoepHas mogenb atoma. PagnoakTuBHble npeBpalieHnsa atoMHbix gaep. CoxpaHeHue 3aps40BOro 1M MaccoBOro
yucen nNpu g4epHbIX peakumsax. JKCnepuMeHTarnbHble MeTodbl uccrnegoBaHms Jyactul. [NpoToHHO-HENTPOHHAA Modenb agpa.
dursnyecknmn cmbicn 3apsiAoBOro M maccoBoro vncen. N3otonel. MNpaBuna cmeleHna ans anedga- n 6eta- pacnaga npu 4epHbIX
peakuuax. QHeprus cBsasnM vactul B sape. [eneHve saep ypaHa. LlenHaa peakuus. AgepHas aHepreTvka. JKonorndeckme
npobnemMbl paboTbl aTOMHbIX aniekTpocTaHumin. [losaumeTtpus. MNepuoa nonypacnaga. 3akoHpaanoakTMBHOIo pacnaga. BnusHue
pagnoakTUBHBIX N3NYYEHUIN Ha XMBble OpraHu3mMbl. TepMosiaepHasa peakums. cTtouHmkn aHeprim ConHua u 3sesg.

JlabopamopHkie pabomei.

6. N3ydyeHune neneHus agpa atoma ypaHa no gpotorpacum Tpekos.



7. \amepeHne ectecTBEHHOIo poHa 4O3UMETPOM.

8. N3yyeHune TpeKoB 3apsKeHHbIX YacTuL, MO roToBbIM poTorpadoumsm.

NHTerpaums npeameTos

"eorpadus: 3emneTpaceHns n ByrnkaHbl (5 Knacc), anbTepHaTuBHaA aHepreTuka
NHdopmaTtuka: pelleHne 3agad no anroputMy MogennpoBaHue siaepHbiX NpoLeccos.

Xumus: nsotonbl (8, 11 knacchl), pagmMoakTMBHOCTL (8 knacc), onbiThl Pesepdopaa (11 knacce)
Buonorna: mytareHHble pakTopbl n3nyyeHus (9, 10 knacc).

CtpoeHue n asontouusa BceneHHomn (8 4)
CocraB, cTpoeHue n npoucxoxaeHne ConHe4yHon cuctemsbl. [naHeTol u manble Tena ConHeyHon cuctembl. CTpoeHue,
nanyyenue n apontoums ConHua u 3se3n. CtpoeHue n apontouna BeceneHHon.

3. TemaTnyeckoe nnaHKpoBaHue, B TOM HUcne C y4yeTom pa60qei/'| nporpamMmmbl
BOCNMUTAaHNA C yKa3aHemM Kornmn4yectea 4yacoB, oTBOANMbIX HA OCBO€eHUe Ka)Xgowu TeMbl

8 knacc
Ne Pasgen. Tema ypoka. Yachl
TennoBble ABNeHUs 26
1 CTpoeHue BellecTBa. 1
2 TennoBoe ABMXeHue. 1
3 BHyTpeHHss aHeprus. 1
4 Cnocobbl U3MEHEHNSsI BHYTPEHHEN SHEPTUN. 1
5 TennonpoBogHOCTb. 1
6 KoHBekuusi. 1
7 NanyyeHue. 1
8 YaenbHasa TennoemMKocTb BeLLecTBa. 1
9 PelueHune 3agay Ha pacyeT KonmyecTsa TENMOTbI BbIAENMBLUEECS NPY HarpeBaH1mM BELLECTBa. 1
10 WHcTpykTax no Th. JlabopaTtopHas pabota Ne1 «CpaBHeHME KONMYECTB TEMNMOThI MPU CMELLMBAHUN BOAbl pa3HoW 1
TeMmnepaTypbl.
11 UHcTpykTax no Th. JlabopaTopHasi pabota Ne2 «3mepeHne yaensHOM TENSIOEMKOCTU TBEPAOrO Tenay. 1
12 PelueHune 3agay Ha pacyeT KonvyecTsa TENMOThI BbiAeNuBLLEECs Npu HarpeeBaHumM BeLLecTBa. 1
12 OHeprusi Tonnmaea. 1
14 3aKoH CoXpaHeHWs1 U MpeBpaLLEHNS 3HEPTUN. 1
15 KoHTponbHas pabdoTta Ne1 no teme "TennoBbie ABneHus". 1
16 lMnaBneHue n oTBepaeBaHUe KpUCTanIM4eckux Ten. 1
17 "padhmk nnaesneHns 1 oTBepaeBaHUSA KpUCTANINYECKNX Ten. 1
18 PeuweHue 3agay Ha nnasneHne U oTBepaeBaHue. 1




19 VMcnapeHue n koHaeHcaums. 1
20 KuneHune. BnaxHocTb BO3ayxa. 1
21 WHcTpykTax no Th. JlabopaTtopHas pabota Ne3 «M3mepeHne BNnaxxHOCTU BO3ayxay. 1
22 PelweHune 3agay Ha pacyeT KonuyecTsa TennoThbl NP U3MEHEHUN arperaTtHOro COCTOSAHUSA BeLLeCcTBa. 1
23 [Buratens BHyTPEHHEro CropaHus. 1
24 KM TennoBoro agsuratens. 1
25 PeuweHune 3agay no Teme «MameHeHne arperatHoro COCTOSIHUS BELLECTBa». 1
26 KoHTponbHasa paboTta Ne2 no Teme «/3meHeHne arperaTHOro COCTOsIHUSA BeLLecTBay. 1
AneKkTpnyeckue aBneHus 25
27 OnekTpusauus Ten. 1
28 MpoBOAHMKM N AN3NEKTPUKMN. 1
29 ArnekTpuyeckoe none. SMNeKTPOH. 1
30 CTtpoeHune aTomOB. 1
31 ONEeKTPUYECKUI TOK. 1
32 OrnekTpuyeckas Lenb 1 ee COCTaBHbIE YacTu. 1
33 XapaKkTepuUCTUKN 3MEKTPUYECKOro ToKa. 1
34 PelueHune 3agay Ha pacyeT cunbl ToKa HaNpPSXXeHUs 3NEKTPUYECKOrO ToKa. 1
35 Wuctpyktax no Th. NabopaTtopHas pabota Ned4 «CHbopka anekTpny4ecKomn Lenm n usmepeHne curbl Toka Ha ee 1
pasnU4YHbIX y4acTkax».
36 OneKTpuyeckoe CONpoTUBIIEHNE. 1
37 WuctpykTax no Th. NabopaTtopHasa pabota Ne5 «/3amepeHne HanpsXKeHUs Ha pasnuMyHbIX y4acTKax Lenmy. 1
38 Pac4yeT conpoTnBneHus NpoBOAHUKOB. YaenbHOe CONpOTUBNEHNE. 1
39 3akoH Oma ang yyactka uenu. 1
40 WuctpykTax no Th. JlabopaTopHasa paboTta Ne6 «PerynnpoBaHue cunbl Toka peoctatomy. 1
41 WHucTpykTax no Th. NTabopaTtopHas pabota Ne7 «/3amepeHne conpoTUBNEHUS NpY NMOMOLLM aMnepMeTpa MBONTbTMETPa». 1
42 PelwweHuve 3agay Ha npuMmeHeHue 3akoHa Oma Ans yyacTtka uenu. 1
43-44 Buabl coeagnHeHUs npoBOAHUKOB. 2
45 PeuwleHne 3agad Ha coeguHeHne NpoBOHMKOB. 1
46 PaboTa n MOLLHOCTb 3NIEKTPUYECKOrO TOKa. 1
a7 WuctpykTax no Th. NabopaTtopHasa pabota Ne8 «/3amepeHne MOLHOCTM 1 paboTbl TOKA B ANIEKTPUYECKOW flamney. 1
48 3akoH [Ixoyns-JleHua. KoHgeHcaTop. 1
49 OneKTpuyeckne HarpeBaTenbHble NPUBOPHI. 1
50 PelueHune 3agay no Teme «QNeKTpuYecKne SBneHns». 1
51 KoHTponbHas paboTta Ne3 no teme «OnekTpnyeckme SBreHns». 1
AneKTpoMarHuTHbIE IBNEHUA 7
52 MarHuTHoe none. 1
53 lMprMeHeHne aneKTPoMarH1ToB. 1
54 WuctpykTax no Th. JlabopaTtopHas pabota Ne9 «Coopka aneKkTpomarHuTa U UCrbiTaHue ero AenicTBus». 1
55 MocTosiHHbIE MarHMTbl. MarHnTHoe none 3emnu. 1
56 [lenctBme MarHMTHOro Nosist Ha NPOBOLHMK C TOKOM. 1
57 YCTPONCTBO 3MEKTPOM3MEpPUTESbHBIX NPUGOPOB. 1
58 UHcTpykTax no Th. JllabopatopHas paboTta Ne10 «N3yyeHme anekTpu4eckoro AsuraTternst NOCTOSIHHOrO Toka (Ha 1
Moaenu)».
CBeTOBbI€e SIBNEHUA 10




59 WcTouHukm ceeTa. PacnpocTpaHeHue cBeTa. 1
60 OTpaxeHune cBeTa. 3akoHbl OTpaXkeHusi ceeTa .[1nockoe 3epkarno. 1
61 lMpenomneHue ceeTa. 1
62 JInH3bl. OnTUYyeckas cuna NnH3bI. 1
63 N3o06paxkeHusi, naBaemble JINH3O0M. 1
64 MHctpykTax no Th. JlabopaTopHas pabota Ne11 «lMonydeHne nsobpaxeHnsi Npy NOMOLLU JTNH3bI» 1
65 ['nas u 3peHune. 1
66 PeleHune 3agay no teme «CBETOBbIE SABNEHUSI». 1
67 KoHTponbHas pabota Ne4 «CBeTOBbIE SIBMIEHUNAY. 1
68 CBeToBble SABMEHUS. 1
9 knacc
Ne Pasgen. Tema ypoka. Yacebl
3aKoHbI B3auMO4eACTBUSA U ABUXKEHUA Ten 38
1 MatepuanbHas Touka. Cuctema oTcyéTa. 1
2 MepemeleHne. 1
3-4 OnpegeneHve KoopanHaThl ABWXKYLLErocsa Tena. 2
5-6 MepemeLyeHve npu NPSIMONMHEHOM PaBHOMEPHOM OBVXEHUN. 2
7 MpsAmMonnHenHoe paBHOYCKOPEHHOE OBWKEHNE. 1
8-9 CKkopOCTb NMPSAMONMHENHOIO PABHOYCKOPEHHOIO ABWXKEHMS. 2
10-11 MepemelueHne Npu NPSIMONIMHENHOM PaBHOYCKOPEHHOM [BWDKEHUMN. 2
12-13 MNepemelyeHve Tena npu NPIMOSIMHEHOM PaBHOYCKOPEHHOM ABWXeHUN 6e3 HavarnbHON CKOPOCTU. 2
14 WucTpykTax no Th. NNabopaTtopHasa pabota Ne1 «MccnegoBaHne paBHOYCKOPEHHOIO ABWXKEHMS 63 HavanbHON 1
CKOPOCTUY».
15-16 PelweHune rpachmnyeckmx 3agay Ha NPSAMONUHENHOE PaBHOYCKOPEHHOE ABUXKEHME. 2
17 KoHTponbHas paboTa Ne1 no teme "KuHemaTuka". 1
18-19 MepBbi 3aKOH HblOTOHA. 2
20-21 BTopon 3akoH HbtoToHa. 2
22-23 TpeTun 3akoH HbtoToHa. 2
24-25 CsoboaHoe nageHve Ten. 2
26 WHcTpykTax no Th. NNabopaTtopHasa paboTta Ne2 «M3mepeHne yckopeHusi CBOOO4HOMo NageHus». 1
27-28 3aKOH BCEMUPHOIO TArOTEHMS. 2
29 YckopeHue cBoboaHOro nageHunst Ha 3emne n apyrmx HebecHbIX Tenax. 1
30 [BwxeHne Tena no oKPY>KHOCTU C MOCTOSIHHOW NO MOAYIIH0 CKOPOCTLIO. 1
31-32 PelueHune 3agay Ha ABUXKEHME NO OKPY>KHOCTMU. 2
33-34 Mmnynec Tena. 3akoH coxpaHeHus uMmnynbca. 2
35 PeaktnBHOE aBmxeHue. PakeTbl. 1
36-37 BbIiBOA 3aKOHa COXpaHEHMSI MEXaHNYECKON HEPTUK. 2
38 KoHTponbHas padoTta Ne2 no teme «OCHOBbI ANHAMUKNY. 1
MexaHu4yeckue konebaHUA U BONHbI. 3BYK. 16
39 KonebartenbHoe aBmkeHne. CBoboaHble konebaHus. 1
40-41 BenuuuHel, xapaktepusyroLue konebaTtensHoe ABMXKEHME. 2
42 UHcTpykTax no Th. JTabopaTtopHas paboTa Ne 3 "MiccnegoBaHme 3aBUCUMMOCTU NEPUOAa U YacTOTbl CBOOOAHbIX 1

konebaHun MasTHUKa OT ANUHbI ero HUTK".




43-44 BartyxatoLme konebaHus. BeiHyXaeHHble konebaHus. 2
45-46 Pe3oHaHc. 2
47 PacnpocTpaHeHue konebaHui B cpene. BonHebl. 1
48 [nuHa BonHbl. CKOPOCTb pacnpocTpaHeHNst BOSH. 1
49 NcTouHmkn 3Byka. 3BykoBble konebaHus. 1
50 BbicoTa, TemM6p 1 rpOMKOCTb 3BYyKa. 1
51 PacnpocTpaHeHune 3Byka. 3BYKOBbIE BOJIHbI. 1
52-53 OTpaxeHune 3Byka. 3ByKOBOM pe3oHaHC. IHTepdepeHLns 3BYyKa. 2
54 KoHTponbHas paboTta Ne 3 no teme "MexaHudeckune konedaHns 1 BomHbI". 1
OneKkTpomMarHuTHoe none. 23

55 MarHuTHOe none. 1
56-57 HanpasneHue Toka 1 HanpaBreHne NIMHUA ero MarHMTHOTO NONS. 2
58 OGHapyXeHne MarHMTHOro Nofs Mo ero 4ENCTBUIO Ha ANEKTPUYECKMI TOK. [TpaBnno nesom pyku. 1
59-60 WHaykums marHUTHOro nonsi. MarHUTHbINA NOTOK. 2
61 ABneHne. SnekTpomMarHUTHOW MHAYKLUN. 1
62 Wuctpyktax no Th. JlabopaTtopHas paboTta Ne 4 "N3yveHne ABneHnst aneKTpoMarHUTHOM UHOYKUMK". 1
63-64 Hanpasnexue nHgykumnoHHoro Toka. lNMpaswuno JleHua. 2
65 fBneHne caMonHO YKL MK, 1
66-67 Mony4yeHune 1 Nnepegaya NnepemMeHHOro aNekTPUYeckoro Toka. TpaHccopmarop. 2
68-69 OnekTpoMarHnTHoe none. ONeKTPOMarHUTHbIE BOSHbI. 2
70-71 KonebaTenbHbIn KOHTYP. lMonyyeHne anekTpomarHMTHbIX konebaHun. 2
72-73 OnekTpomarHuTHas npupoaa ceeTa. 2
74 WHuctpykTax no Th. JlabopaTtopHas paboTta Ne 5 HabniogeHue CnmnoLwHOro 1 NIMHERYaTbIX CNEKTPOB UCMyCKaHuA". 1
75-76 MornoweHne n ncnyckaHne ceeta atomamu. lNMpoucxoxaeHue nuHenyaTbiX CNEKTPOB. 2
77 KoHTponbHas paboTta Ne4 no teme «OnekTpoMarHUTHoe norney. 1
CTpoeHMe aToMma U aTOMHOro figpa. 17

78-79 PapgunoaktnBHocTb. Mogenu aTomos. 2
80 PagnoakTmBHble NpeBpaLleHnss aTOMHbIX Saep. 1
81-82 OKcnepMMeHTarnbHble MeToabl UCCNeoBaHMs YacTul,. 2
83-84 CoctaB aTOMHOro sgpa. fAgepHsie cunbl. 2
85-86 OHeprus ceasun. [ledpekt macc. 2
87 WHcTpykTax no Th. JlabopaTtopHasa paboTa Ne 6 "MayueHne geneHns sgpa atoma ypaHa no otorpadun Tpekos". 1
88-89 ApepHbi peakTop. ATOMHasi SHepreTuka. 2
90 WHcTpykTax no Th. NabopaTtopHas paboTta Ne 7 "MamepeHue ecTeCTBEHHOrO paamMaunoHHoro hoHa Jo3MMETpoM”. 1
91 WuctpykTax no Th. llabopaTtopHasa paboTta Ne 8 "N3yueHne TpekoB 3apsKeHHbIX YacTuL, Mo roToBbiM poTorpadusm”. 1
92-93 Brvonornyeckoe gencreue pagmaumm. 3akoH pagnoakTUBHOIO pacnaga 2
94 KoHTponbHoe TecTnpoBaHue no teme « CTpoeHne atoma 1 aToMHOro gapa» 1
CTpoeHue u 3BONLUA BCeNIeHHON 8

95 Cocrtas, cTpoeHue u nponcxoxaeHne CONMHEeYHOM CUCTEMBI. 1
96-97 Bonbline nnaHeTbl CONMHEYHOW CUCTEMBI. 2
98 Manbie Tena ConHe4YyHom cUCTEMbI. 1
99-100 | CtpoeHue ,n3nyveHue un aponouna ConHua u 3sesa. 2
101-102 | CtpoeHune n aBontouna BceneHHon. 2




