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HOACHUTEJIBHAS 3AIINCKA
Pabouas nporpaMmma no ¢pu3uKe OpHEHTHPOBaHA Ha ydaluxcs 7 - 9 KIIACCOB M pean3yeTcss Ha OCHOBE CIECAYIOMINX JOKYMEHTOB!
e 3akona PO «O06 obpazoBanum» (0T 29.12.2012 Ne273-D3) u 3akona PT «O06 obpazoBanmm»
e denmepambHOrO TOCYJAPCTBEHHOTO 00Pa30BaTENHHOTO CTAHAPTa OCHOBHOTO 00Imero obpaszoBanus mo ¢gusuke.,2010 r.
e (OOpa3zoBaTenbHOM TPOrPaMMBI OCHOBHOTO 00Iero odpazoanus B coorBeTcTBHHA ¢ PI'OC OO0 "Cpenuss obmeodpa3oBarebHas MIKoIA 1Moc. uM. 25 OKTI0ps”
(yrBepkneHa mpukazom Ne 1 ot 28.08.2017 r.);
e [IpumepHOIi mporpaMMbl OCHOBHOTO 00111ero obpazoBanus no ¢usuke. 7-9 knaccel (B. A. Opros, O. @. Kabapaun, B. A. Koposun, A. 1O. Ilentun, H. C. Ilypbimesa,
B. E. ®pangkun, M., «lIpocsemenne», 2013 1.);
e Asropckoii mporpammbl A.B. Tlepsitikuna mo ¢pusuke ass 7-9 kiaaccos. [Iporpamma ocHoOBHOTO 00111ero oopazoBanus. ®uznka. 7-9 kinaccel Apropsl: A.B. [lepbimkuH,
H.B. ®unonosuy, E.M. I'yTHUK.
e VYueoOHoro iana MBOY "Cpennsist o61meo0pa3oBarenpHast mkoina noc. uM. 25 OxTsaops” JlanmeBckoro MyHAIIMTIAIBHOTO paiioHa Pecryonuku Tarapcran;
e  (denepanbHOTO NepevHs y4eOHUKOB, PEKOMEHAYEMBIX K HCIOIb30BAHHUIO IIPH PEAUTN3ALMH UMEIOLINX T'OCYIapPCTBEHHYIO aKKPEAUTALMIO 00pa30BaTeIbHbIX IPOrpaMM
HAYaJILHOTO 00IIEr0, OCHOBHOTO 00IIEro, CpeHero oomero oopasosanus (cnucka yueonukoB MBOY "Cpeansis o0meo0pa3oBareibHas 1Ko I0¢. UM. 25
Oxtsa6ps" JlanmeBckoro MyHUITUNIATEHOTO paiioHa Pecryonuku Tarapcras.)
O06ocHOBaHHOCTH padoyeil MPOrpaMMbl

®dusnka — pyHIaMEeHTaIbHAs HayKa, UMeIolas CBOel peIMETHOM 00J1acThI0 00IIIe 3aKOHOMEPHOCTH MPUPOBI BO BCEM MHOT000Pa3HH SIBIICHH OKPY>KAIOIIEro Hac
mupa. ®usnka — Hayka o IpUpo/ie, U3ydarolias Hanboiee 00IIre U MPOCTEHIIe CBOcTBAa MaTepralbHOro Mupa. OHa BKIIIOUAET B ce0sl KaK Mpoliece MO3HAHMUS, TaK U pe3yabTaT
— CyMMYy 3HaHHH, HAKOIUICHHBIX Ha MPOTSHKEHUH MCTOPUYECKOro Pa3BUTHs OOIIECTBA. DTHM M OINpelesieTcs 3HaueHHe (PU3UKH B IIKOJLHOM oOpa3oBaHuu. Pu3nka UMeeT
0O0JIBIIIOE 3HAYEHHE B KU3HHA COBPEMCHHOI'O O6IlIeCTBa 1 BJIMACT HA TEMIIBI Pa3BUTUA HAYYHO-TCXHUYCCKOTO IIpOoTrpecca.

O0ocHoBaHUe BbIOOPa y4eOHO-MeTOAMYECKOT0 KOMILIEKTA /Il peajin3aium padoyeil MporpaMMsl 1o NpeaMeTy
[IpenonaBanue kypca «Pusnka» B 7-9 ki1acce OpUEeHTUPOBAHO HA MCIIOJIb30BAHUE yUCOHUKOB:

e A.B. Ileporiukun @uznka 7 xmacc. YueOHUK A7 001ieo0pa3oBaTenbHBIX yupexaennit.- M.: [Ipoga, 2017 r.

o A.B. [lepnimkun @usnka 8§ kiacc. YueOHUK /it 00111e00pa3oBaTeNIbHBIX yupexaeHuii.- M.: [lpoda, 2018 .

e A.B. [lepnimkun, E.M. I'yrauk. ®usnka 9 knacc. Y4ueOHuK 111 00111e00pa3oBaTeabHbIX yupexaeHuii.- M.: JIpoda, 2019 .

HocTtonHcTBOM yueOHUKOB TaHHOTO Y MK SIBJISIFOTCS SICHOCTb, KPATKOCTD U JJOCTYIHOCTD U3JI0KEHUS, IOAPOOHO OMMCAHHBIE M CHA0KEHHBIE PUCYHKaMH JJEeMOHCTPALMOHHBIE
OTIBITHI U 3KCTIEPUMEHTANbHBIE 33/1a4H. Bee rmaBpl yueOHMKa cojiepkaT OoraThlil WILTIOCTpaTUBHBIN MaTepuall. B 2012 r. u3natensctBo «/Ipoday coBMECTHO ¢ U3ATEIbCTBOM
«BepTHKanb» BRITyCTHIIO YIeOHHK 7151 7 Kjlacca B HOBOM O()OPMIIEHHH U € BJIEKTPOHHBIM MPHUJIOKEHUEM, KOTOPOE pa3MeIleHo Ha caifTe u3naTenbeTBa «poday. YueOHuku
paccuMTaHbl Ha TaKyl0 CTPYKTYpY, IpH KOTOPOH Ha MepBoil cTyneHu npoduinbHoe o0yueHue He BBoAUTCS. OH BKIIIOYAET BECh HEOOXOANMBINA TEOPETUYECKUH MaTepHal 1o
(1)I/I3I/IKC JJId U3y4YCHUA B O6IlIeO6paSOBaTeHBHBIX YUPCKACHUAX. VY4eOHHUK OTINYAETCS HpOCTOTOﬁ " JOCTYITHOCTBIO U3JIOKCHUA MaT€puajia, IpeayCcMaTpuBacTCs BbIIIOJITHCHUC
YOPAKHEHUH, KOTOPBIE IOMOTAOT HE TOJIBKO 3aKPENUTh NPONRAEHHBIA TEOPETUYECKUN MAaTEPUAIT, HO U HAYYNUTHCS IPUMEHATh Ha IIPAKTHUKE.



1. OOmas xapakTepuCcTHKA Y4eOHOT0 mpeaMeTa

[konpHBIH Kypc QHU3UKH - CHCTEMOOOPa3yIOMIUK Al €CTECTBEHHOHAYYHBIX yYeOHBIX MPEAMETOB, T.K. (U3MUECKUE 3aKOHBI JEKAT B OCHOBE COJACPKaHMS KypCOB
XUMUM, Ouonoruu, reorpadpuu u acTpoHoMud. OH pacKpbIBaeT pPOJb HAYKH B 3KOHOMHYECKOM U KYyJIbTYPHOM pa3BUTHU OOIIECTBA, CHOCOOCTBYET (OPMHUPOBAHHIO
COBPEMEHHOT'0 Hay9HOT'O MHPOBO33PEHHSI.

Jlnst perenns 3ana4 GopMHUPOBAHUS OCHOB HAYYHOTO MHPOBO33PEHUS, Pa3BUTHSI HHTEIUICKTYaIbHBIX CIIOCOOHOCTEH M IMO3HABATEIbHBIX HHTEPECOB 00yUaIOMUXCs B
npolecce u3ydeHust (U3MKH OCHOBHOE BHUMAaHME YJENseTcs He mepefade CyMMbl TOTOBBIX 3HAHHM, a 3HAKOMCTBY C METOJaMH Hay4HOTO IMO3HAHUs OKPYKaIoIIero Mupa,
IIOCTaHOBKE Mpo0IIeM, TpeOyIOMuUX OT 00yHYaroIIMXCsl CAMOCTOSITEIFHOM AEATETbHOCTH 10 HX Pa3pELICHHIO.

Kypc ¢usuku B mporpamMme OCHOBHOTO 00mIero oOpa3oBaHHs CTPYKTYPHUpPYETCS Ha OCHOBE PACCMOTPEHHMS Pa3MUHBIX (OpM IBIDKCHUS MAaTEepUH B TOPSAKE MX
YCIIOXKHEHUS: MEXaHHMUYECKHE SIBIICHHS, TETUIOBBIC SIBIICHHS, JJIEKTPOMAarHUTHBIE SIBJICHUS, KBAHTOBBIE sIBJIcHUs. DHU3HKa B OCHOBHOM IIKOJIE U3y4YaeTcs Ha YPOBHE PACCMOTPEHUS
SIBTICHUH MPUPO/IBI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH (PH3MKH U MPUMEHEHHUEM STHX 3aKOHOB B TEXHHUKE U TIOBCETHEBHOH KU3HH.

B pesynbrare n3ydeHus (U3NKH JanbHEWIIee Pa3BUTHE IMOJYyYaT JIMYHOCTHBIC, PETYJISATHBHBIC, KOMMYHHKATHBHBIC W ITO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIC
neiictBus, ydyeOHas (oOmass W TpeaMeTHas) H  obOmenonb3oBarenbckas HWKT-kommeTeHTHOCT, OOYdYaIOMIMXCS, COCTaBISIFOIIUE TCHXOJIOTrO-NEAaroruieckylo |
WHCTPYMEHTAIbHYIO OCHOBBI ()OPMHPOBAHHS CIOCOOHOCTH M TOTOBHOCTH K OCBOCHHIO CHCTEMATHUECKMX 3HAHHMH, MX CAMOCTOSTENIBHOMY IOTOJHEHUIO, MEPEeHOCy U
MHTETPAIMN; CIOCOOHOCTH K COTPYIHHYECTBY U KOMMYHHUKAIINH, PEIICHUIO TMYHOCTHO U COLMAIBHO 3HAYMMBIX TIPOOJIEM M BOIUTOMICHHUIO PEIICHHUH B IPAKTUKY; CIIOCOOHOCTH
K CaMOOpTaHM3aIH{, CAMOPETYJIALNH U Pe(ICKCHH.

HN3yyenue ¢pu3uku HA JaHHOM 3Tamne (PU3HYECKOr0 00Pa30BAHUSN HANIPABJICHO HA IOCTUKEHHE CJACAYIOLIMX Lesei:
¢ [IOHMMAaHHWEC y4YallluMUCA CMbICJIa OCHOBHBIX HAYyYHBIX MOHSITUH U 3aKOHOB (1)I/ISI/IKI/I, B3aUMOCBA3U MCKIY HUMHU,
(dhopMHpOBaHHE y ydaluXcsl MPeICTaBIeHNH 0 GU3NUECKON KapTHHE MHpa.

° OBJIAACHNUEC YMCHUSAMU NPOBOAUTH Ha6J'IIOI[eHI/I$I MIPUPOAHBIX HBHGHHﬁ, OIIUChIBATh U OGOGIHEITL PE3YIbTATHI HaGH}OﬂeHHﬁ, HCIIOJIB30BATh IMPOCTHIC N3MCPUTCIILHBIC
npuOOPBI VISt U3YYEHUs] PU3UUYECKHUX SBICHUM; IPEACTABIIATH PE3YNbTaThl HAOIIOACHUH WM U3MEPEHNH C TIOMOIIBIO TaOJHLL, TPaQUKOB U BBISBIATH HA 3TOM OCHOBE
OMITUPUYCCKUEC 3aBUCUMOCTH; IPUMECHATH ITOJIYUCHHBIC 3HAHUA IJIA 00BICHEHUS pa3H006pa3me IIPUPOJHBIX SIBIIGHUH U IIpouccCCoB, MPUHIUIIOB I[eﬁCTBI/ISI Ba)KHEHIIINX
TEXHUYECKUX YCTPOMCTB, ISl peleH s (PU3NIEeCKUX 3a71ay;

L Pa3BUTUC MMO3HABATCIIbHBIX UHTCPECCOB, MHTCIUICKTYAJIBHBIX U TBOPUYCCKUX CcocoOHOCTEH B mpouecce peiICHusA MHTCIUICKTYAJIbHBIX npoGneM, 3aJ1a4 U BbIIIOJTHCHHUA
9KCIIEPUMEHTAIILHBIX UCCIIEI0OBAHMUI; CIIOCOOHOCTH K CAMOCTOSITEIbHOMY IPHOOPETEHUIO HOBBIX 3HAHUH MO (PU3UKE B COOTBETCTBUU C KU3HEHHBIMU NOTPEOHOCTIMHU
Y MHTEPECAMH;

e BocnHTaHHE YOS KICHHOCTH B TI03HABAEMOCTH OKPY>KaIOILIEr0 MUPa, B HEOOXOIUMOCTH Pa3yMHOT'0 UCIIOJIb30BAHMUS JOCTHKECHUN HAYKH ¥ TEXHOJIOTUH JUISI TAJIbHEUIIIETO
Pa3BUTHS YEIOBEUECKOr0 O0IIECTBA, YBAKEHHSI K TBOPIIAM HAYKH M TEXHHUKH, OTHOIICHHUS K (PH3HMKE KaK K DJIEMEHTY O0IIeUeIOBEeUECKON KYIbTYPBI;

® MpUMEHEHHE TONYUYSHHBIX 3HAHUN M YMEHWI JIJISl pellIeHHs PAKTHUECKUX 3a/1a4 TTOBCEHEBHOW JKU3HU, JJIsl o0ecrieueHus 0e30MacHOCTH.

B 3apaun 00yuenus ¢pusnke BXOAAT:

o Pa3BUTUEC MBIIUICHUA y4alluXxcs, q)OpMI/IPOBaHI/Ie Y HUX HaBbIKa CAMOCTOATCIBHO HpI/IO6peTaTI) " IIPUMCHSATH 3HAHU, Ha6J'IIO)IaTB 1 OOBSICHATH (1)I/I3I/I‘ICCKI/IC SABJICHUA,

®  OBJIAJICHUE IIKOJHHBIMH 3HAHUSAMH 00 JKCIIEPUMEHTAILHBIX (haKTax, MOHATHSIX, 3aKOHAX, TEOPUIX, METOJax (PU3MIEeCKO HAYKH; O COBPEMEHHOW HAYYHOW KapTHHE
MHPA; O IUPOKUX BO3MOXKHOCTSIX IPUMEHEHHSI (PU3NYECKUX 3aKOHOB B TEXHUKE M TEXHOJIOTHH;

®  YCBOGHHE LIKOJHHUKAMH UJIeH €IMHCTBA CTPOCHHUS MAaTEPUU U HEMCUEPIIAEMOCTH MpoLiecca €€ O3HAHMSL, IOHUMaHUE POJIM TPAKTUKHU B TO3HAHUH (PU3HMUYECKHX SIBICHUMA
U 3aKOHOB;



(hopMUpPOBaHUE TIO3HABATEIIFHOTO UHTEpeca K (DU3UKE M TEXHUKE, PA3BUTHUE TBOPUYCCKHUX CIOCOOHOCTEH, OCO3HAHHBIX MOTUBOB YUCHHS, MIOATOTOBKA K MPOJAOKEHUIO
00pa30BaHHA U CO3HATEIHFHOMY BHIOOpY mpodeccuu;

3HaKOMCTBO YYaIMXCs C METOJIOM HayYHOTO IMO3HAHUS U METOJJaMH UCCIICIOBAHUS OOBEKTOB U SBJICHHUI IPUPO/IBL;

MPUOOPETCHUE YYaNIUMKCS 3HAHUNA O MEXaHUYECKHX, TCIUIOBBIX, DJIEKTPOMATHUTHBIX U KBAaHTOBBIX SIBJICHUSX, (DM3MUECKUX BEIMYMHAX, XAPAKTCPUBYIOIIMX ITH
SIBTICHUS;

dbopMHpOBaHHE Yy ydYalIUXCS YMEHHH HAONIOAATh MPUPOIHBIC SBJICHHUS W BBIMONHATH OIBITHI, JAO0OpaTOpHBIE PabOTHI M IKCIICPUMEHTAIBHBIC HCCIIEIOBAHUS C
UCIOJIB30BaHUEM U3MEPHUTEIBHBIX MPUOOPOB, IMIUPOKO MPUMECHIEMBIX B IPAKTHYCCKON KU3HM,

*OBJIAJICHHUEC YYAIIUMUCS TAKMMHU OOIICHAYYHBIMH MOHSITHAMU, KaK TIPUPOJTHOE SBIICHUE, SMIIMPHUYCCKH YCTAHOBICHHBIN (hakT, mpobieMa, THIIOTe3a, TEOPETUICCKHMA
BBIBOJI, PE3YJIBTAT 3KCIIEPUMEHTAIbHOU ITPOBEPKHU.

I/I3yqelme (1)H3HKH HalpaBJICHO Ha BLIpaﬁOTKy KOMIIETEHIIMH:

001e0bpPaA306aMENbHbIX.

YMEHHS CaMOCTOSATEIbHO U MOTHBUPOBAHHO OPTaHU30BBIBATH CBOIO MO3HABATEIBHYIO EATEIBHOCTD (OT MOCTAHOBKH JI0 MOAYYEHHUS M OLIEHKH PEe3y/IbTaTa);

YMEHHUST HCIIONB30BATh DIIEMEHTHI MPHUYUHHO-CIECACTBEHHOTO U CTPYKTYPHO-(PYHKIIHOHAILHOIO aHajM3a, ONMPEAENATh CYIIHOCTHBIE XapaKTEPUCTHKH H3y4aeMOro
00BEKTa, pa3BepHYTO 00OCHOBBIBATH CYXKICHUS, aBATh OMPEICIICHUS, IPUBOUTD JOKA3aTeIbCTBA;

YMEHHS HCIIOIh30BaTh MYJIbTUMEAMHHBIE PECYPCHI 1 KOMIIBIOTEPHBIE TEXHOJIOTHH ISt 00PaOOTKH M TIPE3ECHTAIIUH PE3YIIbTATOB MIO3HABATEIBHOM 1

MPaKTUYECKON JIEATEIBHOCTH;

YMEHHUS OIEHUBAThH U KOPPEKTUPOBATH CBOE MTOBEJICHHE B OKPYIKAIOIIEH CpeJie, BRITIOIHATE YKOJIOTHYECKHE TPeOOBAHHS B MPAKTHIECKOH IEATETLHOCTH 1 TTOBCEAHEBHOMN
JKHA3HU.

npeOMemHo-opueumupoeanublx:

IMOHMMATh BO3pACTAIOIIYIO POJIb HAYKH, YCHJIICHUEC B3aUMOCBA3M U B3aUMHOI'O BJIMAHUA HAYKWM W TCXHUKH, MNPCBpaliCHUA HAYKHW B HCIOCPECACTBCHHYIO
MPOU3BOAMUTENBHYIO CHITy O0IIECTBa;

OCO3HAaBaTh B3aWMOJICHCTBHE YEJIOBEKA C OKPYXKAIOIIEH CPeI0oif, BOSMOXKHOCTH M CITOCOOBI OXPaHbl TPUPOIBI;

Ppa3BuUBaTh MO3HABATCIBHBIC MHTCPECHI U MHTCIIICKTYAJIbHBIC CITOCOOHOCTH B mpouecce CaMOCTOATECILHOTO HpI/IO6peTeHI/ISI (1)I/I3I/I'-IGCKI/IX 3HAHUM C HCIIOJIB30BaHUU
Pa3InYHBIX HCTOYHUKOB MH(OpPMALMH, B TOM YUCIIE KOMIBIOTEPHBIX;

BOCIIUTBIBATh YOEKACHHOCTh B TIO3UTHBHOM POJIM (DU3MKU B KU3HU COBPEMEHHOrO OOILECTBA, TOHWMAHHE MEPCIEKTHB PA3BUTHUS SHEPTETHKH, TPAHCIIOPTA, CPEICTB
CBSI3H U [Ip.;

OBJIa/IeBaTh YMEHUSIMH IPUMEHATH MTOJIyYeHHbIE 3HAHUS JJIS TTOJTyYeHUS pa3HOOOpa3HbIX (PU3NUECKUX SBICHUIA;

NPUMEHSATH TOJyYEHHbIC 3HAHUS W YMEHHUS JUIsl 0€30MacHOrO HCIOJIB30BAHUS BELIECTB M MEXaHU3MOB B OBITY, CEJIBCKOM XO3SHCTBE M NMPOU3BOJCTBE, PELICHUS
MPAKTHYECKUX 3a/1a4 B MOBCEIHEBHOW KU3HH, MIPEIYNPEKIACHUS SIBICHNH, HAHOCSIIIUX BPEJ 3I0POBBIO YEJIOBEKA U OKPY’KaIOIIEH cpere.

Hcnoab3oBanue METOAOB U NMEeAArOrM4e€CKMux TeXHOJ’[Ol"Hﬁ, HanpaBJE€HHBbIX, HA p€aJdu3aluio 0a3oBoii 06pa30BaTeJ’lLHOﬁ nporpaMmmal 1o (bl/l3l/l]€e

(DOpMI/IpOBaHI/IIO H€O6XOI[I/IMLIX KIIIOYCBBIX KOMHGTGHL{Hﬁ CHOCO6CTBy€T HCIIOJIBb30BAHUE COBPEMEHHBbIX 06Da30661m€ﬂbelx MexXHON02UlL.

TEXHOJIOTHSI TPOOJIEMHOTO 00ydeH s,
TEXHOJIOT'HsI UHTETPUPOBAHHOIO O0Y4EHUs,



TEXHOJIOTHsI UTPOBOTO 00yYCHUS,

TEXHOJIOTHSI MO3TOBOTO IITypMa (ITMCbMEHHBIH MO3TOBOM IITYpM, HHAWBUAYAIBHBI MO3TOBON ITYPM);

TEXHOJIOTHsI MHTeHCH(pHKauu 00y4eHHsl Ha OCHOBE CXEMHBIX U 3HAKOBBIX MOJIeNIeH yueOHOro MaTeprana

TEXHOJIOTHSI Pa3BUTHUS KPUTHUYECKOTO MBIIUICHUS Yepe3 YTeHHE U MICHMO;

TEXHOJIOTHsI 00yYEHHUSI CMBICTIOBOMY YTCHHUIO YY€OHBIX €CTECTBEHHOHAYYHBIX TEKCTOB;

TEXHOJIOTHSI TPOBEICHUS AUCKYCCHH;

TexHomnorus «JedaTe»;

TEXHOJIOTHsI 00yUYeHHUsI Ha pUMepe KOHKPETHBIX CUTYalnui

I/IH(i)OpMaHI/IOHHI)IC TCXHOJIOTHUU: UCIIOJIB30BAHUC KOMIILIOTEPA JJIA ITOUCKA HCO6XOILI/IMOI\/'I I/IH(I)OpMaHI/II/I, CO3JaHuC MMPOCKTOB, OTYCTOB,

TCXHOJIOI'UA pa3BUBAIOUICTO O6y‘-ICHI/ISI

TEXHOJIOTUA MHANBUAYAJIbHOT'O O6y‘-ICHI/ISI

CUTYyanus-npoodsieMa — MPOTOTHIT PEeaTbHON MPOOIEMbI, KOTOpask TpeOyeT ONepaTUBHOTO pelieHHs (C TTOMOIIBIO MOJOOHOH CUTYaIllMH MOKHO BhIpaOaThIBaTh YMEHUS

10 TIOMCKY ONITHMAJILHOTO PEIICHN );

®  CUTYalUsS-WUIIOCTPALUSl — TPOTOTUI PEaTbHOW CHTYyalldH, KOTOpasi BKIOYAETCsl B KauecTBe (pakTa B JICKIMOHHBIH Marepuan (BU3yalbHas oOpa3Has CHTyallus,
npencrasieHHas cpeactBamMu KT, BeipabaTeiBaeT yMeHNE BU3YaATH3UPOBATh HHDOPMAIIHIO IS HAXOKICHHS 0OJIee MMPOCTOTO CIocoda e€ pereHns);

®  CHTyanus-OICHKa — IPOTOTHII PEaJbHON CUTYalluH C TOTOBBIM NIPEIIOIaraéMbIM PEeIeHHEM, KOTOPOE CIIEAYET OLCHUTD M MPEUIOKUTh CBOE aIeKBaTHOE PEILICHNUE;

®  CHTyalus-TPEHUHT — IPOTOTHI CTAHAAPTHOM WM IPYTOd CUTyaluH (TPEHUHT BO3MOKHO IPOBOANTH KaK II0 ONMCAHUIO CUTYAINH, TaK U 110 €€ PeLICHHIO).

Ha noBbIienre 3)eKTUBHOCTH YCBOSHHUSI OCHOB (DU3UUECKON HAYKH UCHOIL3VIOMCS CLe0VIouiue Memoobl.

OOBSACHUTENIEHO-MIUTIOCTPATUBHBIN, PENPOYKTUBHBIHN, TPOOIEMHOE N3JI0KEHUE, Oecena, JeKuus, padoTa ¢ KHUIOM, JEMOHCTPALIMOHHBII SKCIIEPUMEHT, TPaKTHYECKHE
MeTo/bl (pelieHne 3ajad, j1adopaTopHble 3aHSATHA: (QpPOHTAIBHBIE JTa0OpaTOpHBIE Pa0OTHI, JOMAaIIHHE HAOIIOACHUS W OMBITHI), CAMOCTOSTENbHass paboTa, KOHTPOJIb
(TecTpoBaHue, TMCbMEHHBIE KOHTPOJIbHBIE pa0OTHI, (PU3NUECKHE TUKTAHT, B3aUMOKOHTPOIb 3a4€eT U T.J.) U CAMOKOHTPOITb.

®opMbl OPraHu3aluv 00pa3oBaTeJbLHOr0 npouecca
®  YPOK-HCCIIE/IOBaHHE,
ypok-naboparopus,
YPOK-TBOPYECKUH OTUET,
YpOK U300peTaTenbCTBa,
YPOK «Y TUBHUTEIBHOE PAIOMY,
YpOK-pacckas 00 yuEHBIX,
YPOK-3alI1Ta UCCIIEI0BATENBCKIX IPOEKTOB,
YPOK-3KCIIEPTH3a,
ypok «llaTeHT Ha OTKpHITHEY,
YPOK OTKPBITHIX MBICTICH;
yUeOHBII SKCIEPUMEHT, KOTOPBI IMO3BOJISET OPraHM30BaTh OCBOCHHE TAKHUX 3JIEMEHTOB HCCIEI0BATEIbCKOM AEATENILHOCTH, KaK IUIAHUPOBAaHUE M NPOBEICHUE
JKCTIIEpUMEHTa, 00paboTKa U aHATIN3 €r0 Pe3yJIbTaTOB;
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e JIOMalIHEe 33JaHHe HCCIIEA0BATEIbCKOTO XapaKTepa MOKET COUeTaTh B cede pasHooOpa3Hble BUABI, MPUUEM MTO3BOJISIET IPOBECTH y4eOHOE HCCIIeJOBAHHE, T0OCTATOUHO
MPOTSHKEHHOE BO BPEMEHH.

2. Mecrto nmpenMera B y4eOHOM IIaHe

[IporpamMma paccuntana Ha n3ydeHue 0a30BOro Kypca GU3uKH yqanmmucs 7- 9 kiaccoB B Tedenne 204 gacoB (B TOM ducie B 7 Kiacce - 68 y4eOHBIX 4acoB U3 pacueTa 2 Jaca
B HEJIeINo0, B 8 Kiacce - 68 y4eOHBIX 9acoB M3 pacdera 3 yaca B HeZleno U B 9 kiacce - 99 y4eOHBIX 9acoB M3 pacdera 3 Jaca B HEZAEII0) B COOTBETCTBHUH C YIEOHBIM ITIAHOM
MBOY "Cpennss obmeobpa3zoBartenbHas IIKoja moc. uM. 25 OxTsaops".

3. /Iu4YHOCTHbIE, MeTaNpeIMeTHbIE U MPeAMeTHbIe Pe3y/IbTAaThl 0CBOCHMS Y4eOHOr0 npeaAMeTa

JInuHoCTHBIMHE pe3yabTaTaMu 00ydeHHs (PU3UKE B OCHOBHOM HIKOJIE SIBIISIOTCS:

% chopMHPOBAaHHOCTH IEHHOCTEW 00pa30BaHMs, TUIHOCTHON 3HAYNMOCTH (PU3UUECKOTO 3HAHHS HE3aBHCUMO OT MPO(ECCHOHABHOM NEeSITeIbHOCTH, HAayYHBIX
3HAHWI M METOAOB IMO3HAHUS, TBOPYECKOW CO3MAATENHHOU AEATENLHOCTH, 3A0POBOrO 00pa3a KU3HH, Mpoliecca AUATOTHIECKOTO, TOJIIEPaHTHOTO OOIICHUS,
CMBICJIOBOT'O YTEHHUS;

% chopMHPOBaHHOCTH IO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIBHBIX H TBOPYECKHX CIIOCOOHOCTEH yJaIluxcs;

% yOeXXIEeHHOCTh B BO3MOXKHOCTH TO3HAHMS NMPHUPOJIbI, B HEOOXOAMMOCTH Pa3yMHOTO HCIIOIB30BAHUS JOCTIKCHUH HAYKH M TEXHOJIOTHH JUIS AalTbHEHILIEro
pasBUTHSL YEJIOBEYECKOTO OOIIECTBA, YBOKEHHE K HAYYHOW NEATCIBHOCTH JIIOAEW, MOHUMAaHUs (DU3MKK KaK DIIEMEHTa OOIEYeIOBEUECKOW KYIbTYphl B
HCTOPUYECKOM KOHTEKCTE.

¢ MoTuBauus 0Opa30BATENbHOW ACATENBHOCTH YYAIIMXCS KaK OCHOBBI CaMOPAa3BUTUS M COBEPILICHCTBOBAHUS JIMYHOCTM Ha OCHOBE I'€PMEHEBTHYECKOIO,
JMYHOCTHO-OPUEHTUPOBAHHOTO, (PEHOMEHOJIOTHUECKOTO M HKOJIOT0-OMIATHHHOTO MOAX0/a.

MeTtanpeaMeTHbIMH pe3y/JbTaTaMH B OCHOBHOMH ILIIKOJIE SIBJSIFOTCSA YHUBEpcallbHble yueOHble aevicTBus (nanee YY /). K Hum otHOCATCS:
1) auunocmmuote;

2) pecynsimueHbie, BKIIOYAIONINE TAKXKE ACHCTBHS camopezynsyuil,

3) nosHasamenvHele, GKIOUAIOWUE TO2UYECKUE, 3HAKOBO-CUMBOIULECKUE,

4) KoMMyHUKamueHuwle.

s Juunocmusie YV ]| 00ecnieunBarOT IIEHHOCTHO-CMBICIIOBYIO OPHEHTAIIMIO YYalnuXcs (YMEHUE COOTHOCHUTH TIOCTYIIKU U COOBITUS C MIPUHSATHIMUA 3THYECKUMU
NPUHIMIIAMH, 3HAHUE MOPAJILHBIX HOPM U YMEHHUE BBIJCIUTh HPABCTBEHHBIN acleKT MMOBEICHHS), CAMOONPEAETICHUE U OPUEHTALMIO B COLMAIBHBIX POJISX U
MEXJINYHOCTHBIX OTHOIIEHUSX, IPUBOANT K CTAHOBJIEHHUIO LICHHOCTHOM CTPYKTYPBl CO3HAHMSI IMYHOCTH.

s Pecynamuenvie YV ]| o0ecnieurnBaloT OpraHU3aliyio yUallMMUACS CBOCH yueOHO! neaTebHOCTH. K HUM OTHOCSTCS:

- yenenonazanue Kak MOCTAaHOBKA y4eOHOH 3a/1a4l Ha OCHOBE COOTHECEHHSI TOTO, YTO YK€ N3BECTHO M YCBOEHO YUAIIMMHUCA, ¥ TOTO, YTO €IIIe HEM3BECTHO;

- LIAHUpPOBaHuUue — OTIPENICTICHNE NTOCIIEA0BATENBHOCTH IPOMEKYTOUHBIX LI€TEH C y4ETOM KOHEYHOI'O PE3yibTaTa; COCTABIECHHUE TUIaHa U ITOCIEA0BAaTEIbHOCTH JIEHCTBUH;
- NPO2HO3UpOBaHUe — NIPEIBOCXUIIICHNE PE3YNIbTaTa U YPOBHS YCBOCHHS, €T0 BPEMEHHBIX XapaKTEPUCTHK;

- KOHmMpob B GOpME CITUUEHUS CTIoco0a JICHCTBUS U €T0 Pe3ylibTara ¢ 33JJaHHBIM ATATIOHOM C eTbI0 OOHAPYKEHHsI OTKIIOHEHHUH U OTIIMYUI OT 3TaJOHa,

- KOppeKyus — BHECEHUE HEOOXOIUMBIX JIOTIOJIHEHUI 1 KOPPEKTHB B IUIaH U c11oco0 ASHCTBHA B Cllydae PacXOKICHHUS 3TAIOHA, pealbHOTO JICHCTBUS U €ro MPOAYKTa;
- OYeHKa — BBIACTICHUE U OCO3HAHHUE YYaIIUMHCS TOTO, YTO YK€ YCBOEHO U UTO €IE MOAJICKUT YCBOSHHUIO, OCO3HAHNE Ka4eCTBa U YPOBHS YCBOCHMS;
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- Bos1e6as camope2yaayusi Kak cliocOOHOCTh K MOOWIIN3AIIMK CHJI M SHEPTUH; CIOCOOHOCTH K BOJIEBOMY YCHIIHIO, K BBIOOPY CUTYyallud MOTHBAaLMOHHOTO KOH(JIMKTA U K
MPEOO0JICHUIO TTPENATCTBUH.

s Hosnasamenvuvie YV ]| BKIIOUYAIOT 0011IeyUeOHBIC, TOTHYECKHE, 3HAKOBO-CUMBOINYecKue Y 1.

Obweyuebnvie Y'Y ]I BRIIOUAIOT:

- CaMOCTOSITEIIbHOE BbIAEIEHUE U (OPMYTUPOBAHNE ITO3HABATEIILHON 1IETIH;

- TIOWCK | BBIJICNICHHE He0OX0MuMOoi HH(OpMAaIIHH;

- CTPYKTYpUpOBaHNE 3HAHUH;

- BBIOOp HanOoIree A(HEeKTHBHBIX CIIOCOOOB PEIICHHS 3a1aY;

- pehnexcust cnoco0OB U YCIOBUM NEHCTBHUS, KOHTPOJIb U OLEHKA MIPOLecca U Pe3yIbTaToOB AesITEIbHOCTH;

- CMBICJIOBOC UTCHHUE KaK OCMBICJIICHUEC I ECJIN YTCHUA U BI)I60p BUJa YTCHHUA B 3aBUCHMMOCTH OT LCIIN,

- YMEHHUE aJieKBaTHO, OCO3HAHO W MPOU3BOJILHO CTPOUTH PEUEBOE BBHICKA3bIBAHUE B YCTHOM M MUCHMEHHOH peuu, MepeiaBas CoAepiKaHHe TEKCTa B COOTBETCTBUU C
LIEJIBIO ¥ COOMI0ast HOPMBI IOCTPOEHHS TEKCTA,;

- MOCTaHOBKa ¥ (hOpMYIMPOBaHUE MPOOIEMBI, CAMOCTOSTENBHOE CO3/JaHHE allTOPUTMOB JIEATEIHHOCTH IPH PELICHUH MPOOJIEM TBOPUECKOTO U MIOMCKOBOTO XapaKTepa;

- ICWCTBHUE CO 3HAKOBO-CUMBOJIMUECKUMH CPEACTBAMHU (3aMElCHUE, KOAUPOBaHHE, IEKOTUPOBAHNE, MOJEITUPOBAHUE).

Jlozuueckue YV ]| HampaBIeHBl Ha YCTaHOBIICHWE CBS3€H W OTHOIICHUH B 000 00IacT 3HaHWA. B paMKkax IIKOIBHOTO OOYYEHHS TMOJI JIOTHYECKUM MBIIIICHHEM
0OBIYHO TTOHUMAETCSI CITOCOOHOCTh M YMEHHE YUAIIUXCsl TPOU3BOANUTH MPOCTHIE JIOTHUECKUE IEHCTBUS (aHaMu3, CHHTE3, CPaBHEHHE, 0000IIEHUE | Jp.), & TAKXKE COCTABHEIC
JIOTHYeCKHe omepanuu (TOCTPOSHHE OTPHLAHMS, YTBEPXKAECHHE W ONPOBEP)KEHHE KaK IMOCTPOCHUE PACCYKICHUS C HCIONB30BAHMEM PA3IMYHBIX JIOTHYECKHX CXEM —
WHIYKTUBHOW WM JIeTyKTUBHOM).

3uaxoeo-cumeonuyeckue YY]l, obecneunBaromine KOHKPETHbIE CIIOCOOBI MpeoOpa3oBaHMs Y4eOHOro Marepuaia, MPEACTABISIIOT IEHCTBUS MOOEIUPOBAHUS,
BBITIOJTHSIOIINE (DYHKIIMK OTOOpaskeHHs Y4eOHOTO MaTepuasa; BbIIeIEHHE CYHIECTBEHHOTO; OTPhIBA OT KOHKPETHBIX CUTYaTHBHBIX 3HAUEHUIA; (hopMHpoBaHue 0000IIEHHBIX
3HAaHUU.

R/

*  Kommynuxamuensle YVY]| o0ecrieuynBaoT COLHMAIbHYI0 KOMIIETEHTHOCTh U CO3HATENBHYIO OPHEHTALMIO YYALIMXCs Ha MO3MLHUM APYTHX JIOACH, yMEHHE
CJIyIIaTh W BCTYNATh B JUAJIOT, y4acTBOBATh B KOJUIEKTUBHOM OOCYXJIEHHH TPOOJIEM, HHTETPUPOBATHCS B TPYIILY CBEPCTHUKOB M CTPOHUTH MPOAYKTHBHOE
B3aUMOJIEUCTBHUE U COTPYAHUUYECTBO CO CBEPCTHUKAMM U B3POCIBIMH.

IIpeamMeTHBIMHU pe3yabTaTaMu 00y4yeHus GU3UKE B OCHOBHOM MIKOJIE SIBISIOTCS:
% 3HATh U MIOHUMATh CMBICT (PU3NUECKHUX MOHATHH, HPU3MISCKUX BETHYMH U PU3MISCKUX 3aKOHOB;
OIMCHIBATH U OOBACHATH (DU3UYECKUE SBICHHUS;
MCIIOJIb30BaTh (PU3NUECKUE MPUOOPHI U U3MEPUTEIbHBIE MHCTPYMEHTHI AJISl H3MEPEHUS (PU3HMUECKUX BEITMYHUH;
NPEJICTABIATH PE3yIbTAThl U3MEPEHHH C TOMOIIBIO TA0IUII, TPAQHUKOB ¥ BBISIBIISITH HA 3TOW OCHOBE SMITUPUYECKUE 3aBUCUMOCTH;
BBIpaXXaTh Pe3yJbTaThl H3MEPEHUI U pacueTOB B eAMHUIIAX MEXTyHapOTHOW CHCTEMBI;
NPUBOJUTH MIPUMEPHI MPAKTUUECKOTO UCTIONB30BaHMS (PU3MYECKUX 3HAHUN O MEXaHUUECKUX, TEIUIOBBIX, SJIEKTPOMAaTHUTHBIX U KBAHTOBBIX SIBICHHI;
pearhb 3a7a4 Ha IPUMEHEHNE (PU3MYECKUX 3aKOHOB;
OCYIIIECTBISITh CAMOCTOSTEIBHBIN OUCK HH(OpPMAIIUU B TIpeMeTHON obnactn «Duznkay;
UCIIOJIb30BaTh (PU3NUECKUE 3HAHUS B IPAKTUUECKON AEATEILHOCTH U IIOBCETHEBHOM KHU3HH.
[IpeameTHbIe pe3ybTaThl OCBOCHUSI OCHOBHOHM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusi ¢ yu€ToM o01ux TpedoBanmii CTangapTa U ClieHup UK
U3y4yaeMbIX IIPEIMETOB, BXOJSIUX B COCTAaB IPEAMETHBIX 00JIacTel, JOKHBI 00€CIIeUnBaTh yCIIEIIHOE 00YUEeHUE Ha CIIeIYIOLeH CTyIIeHH 00Iero oopa3oBaHHus.
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4. Copaep:xaHue TeM y4eOHOro mpeameTa.
du3uka U pu3nvYecKue MeToAbl U3yUYeHHS MPUPOIbI

dusnka — Hayka o npupoje. Ousnueckue Tena u spneHus. Habmonenue u onncanne GuU3N4ecKux sBiIeHni. GU3nuecKuii SKcriepuMenT. MoienpoBaHue
SBJICHUN U OOBEKTOB IPUPOIBL.

@U3NYECKUE BEIMYMHBI U UX U3MepeHHE. TOYHOCTh U MOTPEIIHOCTh UBMEPEHUN. MEXIyHapoaHasl CUCTEMA EUHHII.

®dusnueckue 3akoHbl U 3aKoHOMepHOCTH. Du3uka u TexHuka. Hayunelii meron moszHanus. Pons ¢usuku B popMupoBaHMM €CTECTBEHHOHAYUHOM
IPaMOTHOCTH.

Mexanu4yeckue siBJICHHS

MexaHnnueckoe ABIWKEHHE. MaTepuaibHas TOYKa Kak Mojeib (u3ndeckoro tena. OTHOCHUTENBHOCTh MEXaHWYEeCKOro nBmkeHus. Cucrema
orcyera.du3nyeckre BeTUUHMHBI, HEOOXOAUMBIE JUIsl ONMUCAHMS JBUXKEHHUS U B3aMMOCBS3b MEXAYy HUMHU (IIyTh, NEpeMEIeHHe, CKOPOCTb, YCKOPEHHE, BpeMs
JBUXKEHMs). PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpsMOJMHENHOE JBMH)KeHUEe. PaBHOMepHOe [BHKeHHE MO OKpyxkHOcTU. [lepBelii 3akoH HbroToHa H
uHepuus.Macca tena. [InotHocts BemectBa. Cuna. Enunnis! cuiisl. Bropoit 3akon Hetorona. Tpetnii 3akon HetotoHa. CBoOO1HOE najenue Ten. Cuiia TSKeCTH.
3akoH BcemupHOro tsrorenus. Cuna ympyroctu. 3akoH ['yka. Bec tena. HeBecomocth. CBSi3b MeXAy CWION TS KECTH M Maccod Tena. uHamomerp.
PasnogeiictByromas cuiia. Cuna tpenus. Tpenue ckonbxeHus. Tpenue nokos. Tpenue B npupoJe U TEXHUKE.

Wmnynee. 3akoH coxpaHeHUs uMIynbca. PeakTuBHOE nBmkeHue. MexaHnundeckas pabora. MoutHocts. DHeprus. lloreHnuanbHas ¥ KUHETHYECKas
sHeprus. [IpeBpaienne o1HOro BU1a MEXaHUUECKON SHEPTUHN B APYroil. 3aKOH COXPAaHEHUs NOJHOW MEXaHUYECKON SHEPTUH.

[IpocTele MexaHU3MBIL. Y CIIOBHS PABHOBECHUS TBEPAOTO TEJa, UMEIOIIEr0 3aKPEIJIEHHYIO OCh IBM>KEHUS. MOMEHT cuiibl. [Jenmp mascecmu mena. Peryar.
PaBHOBecue cui Ha pelyare. Pbruaru B TexHuke, ObITy U mpupone. [loaBrkHbIE M HEMOABMKHBIE OJ0KH. PaBeHCTBO pabOT mpH HMCMOJIb30BAaHUM MPOCTHIX
MeXaHU3MOB («30J0TOe TTpaBUIIO0 MeXaHUKN»). KoaduimeHT nose3Horo 1edcTBUs MEXaHU3MA.

JlaBnenue TBepabIx Ten. Eaunuiel uamepenus aasineHus. CrocoObl u3MeHeHus aaBieHusd. JlaBiaeHue xuakoctedt u razoB 3akoH [lackans. JlaBneHue
YKUJIKOCTH Ha JHO U cTeHKH cocyna. Coolrmatonuecs cocyasl. Bec Bo3ayxa. Atmocdeproe napnenue. Mzmepenne armocdeproro gasieHust. OnsiT Toppudesiu.
Bapomerp-anepous. ATMmocdepHOoe aBleHHME Ha PA3IMYHBIX BbICOTaX. [HMapaBIMyeckue MeXaHHW3Mbl (mpecc, Hacoc). JlaBleHHe XHJIKOCTM M Ta3a Ha
NOrpyXEeHHOE B HUX Teno. Apxumenosa cuia. [lnaBanue ten u cynos Bo3ayxomniaBanue.

Mexanunueckue konebanus. [lepron, yactora, aMminTyaa konebanuil. Pesonanc. Mexannueckre BOJIHBI B OJHOPOJHBIX cpeax. JlimHa BoIHBL. 3BYK Kak
MEXaHUYeCKas BOJHA. [ ]pOMKOCTh M BBICOTA TOHA 3BYKA.

TenJioBbie ABJICHUA

Crpoenue BemiectBa. ATOMBI U MOJIEKYJIbl. TeroBoe ABM>KEHHE aTOMOB U Mojekyl. Juddy3us B razax, *KUAKOCTAX U TBEPAbIX Tenax. bpoyHosckoe
osuoicenue. BzaumoseiictBue (MpUTSHKEHUE U OTTAJIKMBAHUE) MOJIEKYIN. ATperatHble COCTOSHUS BelecTBa. Pa3nuune B CTPOSHUU TBEPABIX TEN, )KUIAKOCTEH U
ra3os.

TennoBoe paBHoBecue. Temmeparypa. CBsi3b TeMIepaTypbl CO CKOPOCTbIO XAOTHYECKOTO IBM)KEHHUS vacTull. BHyTpenHsst sHeprus. Paborta u
TeIuIonepeaya Kak crocoObl M3MEHEHUs! BHyTpeHHel sHepruu Tena. TeruonpoBogHocTs. KonBekuus. M3nydenue. [Ipumepsl Temonepeaayu B Npupoae u
TexHUKe. KoanmuecTBo TEmnoTel. Y eabHas TEMJI0EMKOCTh. Y IENIbHAs TEIUIOTa CTOPaHMsI TOIUINBA. 3aKOH COXPAaHEHUS U IIPEBPALLICHHS SHEPTUU B MEXaHUYECKUX
Y TEIUIOBBIX Mpolueccax. [[maBienne n oTBepeBaHNE KPUCTAIUIMYECKHUX TeN. Y IeabHas TeroTa miasieHus. Mcnapenue u konnencanums. [lornomenue sneprun
IIpY UCHAPEHUU JKUJIKOCTH W BBIJCIIEHHWE €€ IPU KOHAEHcauuu napa. KumeHue. 3aBUCMMOCTb TeMIepaTypbl KUIIEHUs OT JaBJEHUS. YJelbHas TEIIoTa
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napooOpa3oBaHus U KOHAEHcaluu. BiaaxkHocts Bo3nyxa. Pabota raza npu pacmupenuu. [IpeodpazoBanus sHepruu B TEIUIOBBIX MalllMHaxX (IapoBasTypOuHa,
JIBUTATEb BHYTPEHHETO CrOpaHus, peakTUBHbIN aBurareins). KI1/] TeninoBoii MaluHel. Jkono2uueckue npobiemvbl UCHONIb308AHUSL MENN08bIX MAUUH.

DJIeKTPOMATHUTHBIE SIBJCHUS

DnexTpu3anus (QU3NYECKUX Ten. B3aumoneicTBue 3apsoKEHHBIX Tell. J[Ba poja SJEKTPUYeCKHX 3apsiioB. JeIMMOCTh JIIEKTPUYECKOro 3apsija.
DJIEMEHTAapHBIN AIEKTPUUECKUH 3apsA]l. 3aKOH COXPaHEHHUs JJIEKTPUUECKOro 3apsaaa. [[poBoJHHUKY, TOIYIIPOBOJHUKH U U30JIATOPHI IEKTPUUECTBA. DIEKTPOCKOIL.
DJIEKTPUUYECKOE TOJIe€ KaK OCOObIM BUJ MaTepuu. Hanpsocennocmev d1ekmpuiecko2o nojs.JIeMCTBUE SIEKTPUUYECKOTO MMOJST Ha AJIEKTPUUYECKUE 3apsiibl.
Konoencamop.nepaus anexkmpuuecko2o nons konoeHcamopa.

DnekTpuyeckuil ToKk. CTOUHHUKY 3JIEKTPUYECKOTO TOKA. DJIEKTpUUECKas 1IeNb U €€ COCTaBHbIC YacTu. Hanpapiienne u AeCTBUS 3JIEKTPUUECKOTO TOKa.
Hocurenn snektpuueckux 3apsaoB B Merauiax. Cuna Toka. DNEKTPUYECKOE HANpsHKEHHE. DNEKTPUUYECKOE COMPOTUBIECHUE IPOBOJHUKOB. ENMHUIBI
COTPOTHUBIICHUS.

3aBUCUMOCTh CHUJIBI TOKa OT HampsbKeHus. 3akoH OMa s yyacTka Lenu. YJaenbHoe conpoTuBieHue. Peocrtatel. IlocnenoBaTenbHoe coelMHEHME
npoBoIHUKOB. [lapamienbHoe coeTMHEHNE TPOBOIHUKOB.

PaGora anekTpudeckoro mos Mo NePEeMEenIeHHIO 3JIEKTPUUECKUX 3apa10B. MOIIHOCTh 3JIeKTprudeckoro Toka. HarpeBanue npoBOIHUKOB 3JIEKTPHUUECKUM
TokoM. 3akoH J[>koyns - JIeHma. DnekTprudeckue HarpeBaTeIbHbIE U OCBETUTENIbHBIEC TPHUOOPHL. KopoTkoe 3aMbIkanue.

MarnutHoe none. MHaykuus MarHuTHOro nosis. MaruutHoe nosie Toka. OneiT Opcteaa. MarHuTHoe moJie MOCTOSIHHBIX MAarHUTOB. MarHuTHoe moJie
3emsid. DJIEKTpOMarHuT. MarHuTHOE ToJjie KaTymKkd ¢ TokoMm. [IpuMeHeHue sieKkTpomMarHuToB. JleiiCTBME MAarHMTHOTO MOJsi HA TPOBOJHUK C TOKOM H
JBIKYIIYIOCS 3apsikeHHYI0 yactully. Cuna Amnepa u cuna Jlopenya. DneKTpoaBuraTenb. SIBaeHue 35eKTpoMarHuTHoN nHaykuus. Onsitel Oapanes.

DOneKkTpoMarHuTHeIe KosieOanus. Konebamenvuwvii konmyp. Onexmpoeenepamop. Ilepemennwviti mok. Tpancpopmamop. llepenaya 31eKTPUUIECKOM
SHEPTUU Ha PACCTOSHUE. DIIEKTPOMATrHUTHBIC BOJHBI M UX CBOMCTBA. [IpunHyunst paouocessu u menesudenus. Biusnue 31eKkmpomacHUmusbIX U3ny4eHull Ha Jcugvle
OpP2aHU3MbL.

Cer — anekTpoMarHuTHas BoiHa. CkopocTh cBeta. McTOUHMKM cBeTa. 3aKOH MPSIMOJMHEWHOIO PACIPOCTPAHEHHE CBETA. 3aKOH OTPaXEHHs CBETa.
[Tnockoe 3epkano. 3akoH mpenomsieHus: cBera. JImH3bpl. DOKYCHOE pacCTOSIHUE W ONTHYECKas Cuiia JIMH3bL. M300pakeHune mpenMera B 3epKajie | JIMH3E.
Onmuueckue npubopwi. I'na3 xak ontudeckas cucrema. Jlucnepcus csera. Mumepghepenyus u oughpakyus ceema.

KBantoBble siBJIeHUs

Crpoenue atomoB. [InanerapHas moaens aroma. KBaHTOBBIN XapaKTep MOTJIOMIEHUS! U UICITyCKaHUs CBeTa aroMaMu. JInHelyaTbie ClIEKTpHI.

Omnsitel Pezepdopaa.

CoctaB aromHoro siapa. [IpoToH, HEUTPOH U NEKTPOH. 3aKOH DUHINTEHHA O MPOMOPIIMOHATHFHOCTH MACChl U DHEPTUU./Jehexm macc u s3nepaust cea3u
amomHuix s0ep. PannoaktuBHOCTh. [lepuon nmonmypacnana. Anbba-uznyaenue. bema-usnyuenue. 'amma-usznydenue. Anaepuasie peakuuu. UCTOUYHUKN dHEPTUN
CounHna u 3Be3. SlnepHast sHEpreTuKa. Jkonozuyeckue npodiemsbl pabomsi AmMoMHbIX dnekmpocmanyuil. Jlo3uMeTpus. Bausanue paouoakmusHvlx usiyyeHuil Ha
JHCUBBIE OP2AHUIMBL.

Ctpoenue u 3Bo0nUA Beesienno

['eonenTprueckast u reauoneHTpUYECKast cucTeMbl Mupa. dusmdeckas mpupoaa HebecHbIx Ten ComHeuHou cuctembl. [Iponcxoxnaenune ConHedHOU
cucreMbl. ®usnyeckas npupona Connua u 3se31. Ctpoenne Beenennoii. OBomonus Beenennoit. ['nunoresa bonbiioro B3peiBa.



5. TemaTu4yeckoe nJIaHHUPOBAHHE

7 kjacc
KoJsin4ecTBO KOHTPOJILHBIX PA0OT U
IMoayronue Conep:xanue NporpaMmabl KoanuecTBO yacoB KoanuecTBo J1adopaTopHbIX padoT 329€TOB
1 Brenenme. 4 1 -
[TepBoHavaBEHBIE CBEACHHS O CTPOSHUH 6 1 1
BEIICCTBA.
B3anMopeiicTBue TeL 21 6 1+2
2 JlaBeHne TBEpABIX TEI, )KUIKOCTEH U 23 2 1+2
ra3oB. 14 2 1+1
PaboTa u MOIIHOCTB. DHEPrHs.
HUtoro 68 12 4+5
8 kiaace
Kosm4yecTBO KOHTPOJILHBIX PadoT M
onyroague Coaep:xanue NporpamMMal KouauyecTBO 4acon KoumnuecTBo J1adopaTopHbIX padoT 329€TOR
1 TerioBbIe SIBIICHHUS. 23 4 1+2
DJeKTpUUYeCcKHe SBICHUSL. 9 - -
2 OneKTpuyecKue SIBICHUS. 20 5 1+1
ONEeKTPOMarHUTHBIE SIBJICHUSI. 5 2 1+1
CBeTOBEIC SBICHUS. 11 3 1+1
Wtoro 68 14 4+5
9 kyacc
Konn4yecTBO KOHTPOJIBLHBIX padoT 1
Moayroaue Conep:kaHue NporpaMMbl KosauuecTBO yacoB Kosan4yecTBo J1a00paTOPHBIX padoT 329ETOB
1 3aKOHbBI B3aUMOJICUCTBUS U JBHKCHUS TN 33 2 2
Mexanndeckue KoieOaHHs U BOJHEL. 15 1 1
3ByK.
2 DIeKTPOMarHUTHOE TOJIE. 24 2 1
Crtpoenue aToma 1 aTOMHOTO spa. 19 4 1
Crtpoenue u 3Bomonys BeeneHHoil. 5 - -
Hroro 99 9 5+1
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6. Ilanupyemble pe3yJbTaThl H3y4YeHHUS Y1eOHOT0 peMeTa

IInanmpyemble pe3yJbTaThl H3y4YeHHs Kypca (PU3NKH NMPeACTABJIEHBI HA IBYX YPOBHSX: 0230BOM M MOBBIIIEHHOM

Ilo okxonuanmu 9 kiacca npeanojaracTCsa AOCTHKCHUC O6y‘laIOIIII/IMI/IC$1 YPOBHHA 06p330BaHHOCTI/I U JIMYHOCTHOM 3pCJIOCTU, COOTBETCTBYIOIIUX (DeﬂepaﬂbHOMy

00pa3oBaTeTbHOMY CTaHIAPTY, YTO MO3BOJIUT OOYJAIOMIMMCS YCIIEITHO CIaTh TOCYIapCTBEHHYIO (MTOTOBYIO) aTTECTAIlUIO M IPOUTH coOeceoBaHue MpH NOoCTyrwieHnd B 10
KJlacC MO BBIOpAaHHOMY NPO(QUIIIO, NOCTUTHYTh COLHMAJIBHO 3HAYMMBIX PE3yJbTaTOB B TBOPUECKOW AEATEIBLHOCTH, CIIOCOOCTBYIOUIMX (POPMUPOBAHMIO KA4ECTB JMYHOCTH,
HEOOXOIUMBIX JJIsl YCTICHIHOW CaMOpeaIn3aliH.

MexaHu4yeckue siBJICHUS

BoinnyCKHMK HAYYHTCSH:

pacro3HaBaTh MEXaHUYECKHUE SIBJICHUS U OOBACHATh HA OCHOBE MMEIOLIMXCS 3HAHUH OCHOBHBIE CBOMCTBA WM YCIIOBHS MPOTEKAaHUS 3TUX SBJICHUIl: pABHOMEPHOE U
PaBHOYCKOpEHHOE TPSIMOJIMHEHHOE JBMKEHUE, CBOOOIHOE MaJCHUE TEJ, HEBECOMOCTh, pABHOMEPHOE ABIKEHHE MO OKPY)KHOCTH, MHEPLUS, B3aUMOJICHCTBHE Tel,
nepenaya JaBieHUsT TBEPIBIMU TeJaMHM, KUIAKOCTSIMU W Ta3aMu, aTMoc(epHOe NaBlicHHe, IUIaBaHHWE Tell, paBHOBECHE TBEPIBIX Tel, KolieObaTeNbHOe ABHKCHUE,
PE30HAHC, BOTHOBOE IBHKCHHE;

OIMCHIBATh U3yUCHHBIE CBOMCTBA TENl U MEXaHUUECKHUE SIBICHUS, UCIOIb3Ys (Pr3nUecKrue BEJIUYHHBL: IIyTh, CKOPOCTh, YCKOPEHHUE, Macca Tejla, INIOTHOCTh BEIecTBa,
CHIIa, JaBlICHUE, UMITYJIbC Teja, KHHETHIeCKas SHEPTUsl, MOTEHIMANbHAS SHEPTHs, MeXaHu4ecKkas pabora, MexaHuueckast MoHocTbh, KI1/] mpocToro mexanusma, cuia
TPEHUs], aMIUIUTY/Ia, IEPUOA U YacToTa KoyeOaHWi, IUIMHA BOJIHBI M CKOPOCTHh €€ PacCIpOCTPaHEHHUs; MPH OMUCAHWU MPABWILHO TPAKTOBATh (PUIMUECKUI CMBICI
UCIIOJIb3YEMBbIX BEJIMUMH, UX 0003HAYCHUS U €ANHHULIBI U3MEPEHUS], HAXOIUTh ()OPMYJIbI, CBSI3bIBAIOLINE AAaHHYIO (PH3HMUCCKYIO BEJIMUUHY C IPYTUMH BEITMUYHUHAMUY;
aHATM3UPOBATh CBOIMCTBA TEJ, MEXaHUYECKUE SBJICHUS M TPOIIECCHI, UCTIONB3Ys (PU3NYEeCKHEe 3aKOHBI ¥ PUHIIMIIBL: 3aKOH COXPAHEHUs DHEPTUH, 3aKOH BCEMHUPHOTO
TATOTEHUs, paBHOACCTBY0IIAs cuia, I, I1 u Il 3axonsl Her0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aK0H ['yka, 3akoH [lackaid, 3akoH Apxumezaa; npy 3TOM pa3iudarh
CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA U €0 MaTEMaTH4ECKOE BBIPAKCHUE;

pa3n4aTh OCHOBHbBIE MPU3HAKK U3YUCHHBIX (PU3MYECKUX MOJIeNeii: MaTepralibHasl TOUKa, HHEPIUAIbHAS CUCTeMa OTCUETa;

pelarh 3aJ1a4u, UCTIONIB3Ysl (PU3NUECKUE 3aKOHBI (3aKOH COXPaHEHHS SHEPTHUH, 3aKOH BCEMUPHOT'0 TATOTeHNUs, NPpUHINT cyrnieprio3unuu cui, I, I u 111 3akonsr HeroToHa,
3aKOH COXpaHEHHs UMITyJIbca, 3aK0oH ['yka, 3akoH [lackais, 3akoH Apxumena) u popMyJisl, CBSA3bIBAIOIIME (PHU3NIECKHE BETUUMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca
TeJa, MIIOTHOCTD BEIECTBa, CUIIA, TaBJICHHE, UMITYJIbC TeJla, KHHETUYECKasi SHeprys, IOTeHIMaIbHasl SHEPIHsl, MEXaHn4yeckas pabora, MexaHudeckast MourHoctb, KI1/]
IIPOCTOT0 MEXaHU3Ma, CUJIa TPEHUS! CKOJIBKEHUS, aMIUINTY/A, IIEPUO U 4acTOTa KoyleOaHu, AJIMHA BOJIHBI U CKOPOCTh €€ PacIpOCTPaHEHMs): HA OCHOBE aHalu3a
YCIIOBUS 33/1a4H BBIJIEIATH (pr3ndeckue BeTUIUHBI ¥ (POPMYIIbI, HEOOXOJUMEIE ISl €€ PEUICHUs, U IPOBOIUTH PACUETHI.

BblnyCKHllK noayvum 603MOHCHOCMb HAYHUMBCAS

UCNONIL306AMb 3HAHUSL O MEXAHUYECKUX SBACHUSAX 8 NOBCEOHEBHOU JCU3HU O obecneyeHus 0e30nacHocmu npu oobpawjeHuu ¢ npubopamu U mexHudecKumu
yempoucmeamu, 051 COXpaHenust 300P08bsl U COOM0OEHUST HOPM IKOI02UUECK020 NOBeOeHUsl 8 OKpYicarowell cpede;

npUBOOUMb NPUMEPbLL NPAKMUYECKO20 UCHOIb308AHUS (DUUYECKUX 3HAHUL O MEXAHUYECKUX SGNCeHUAX U (U3UYECKUX 3AKOHAX, UCHOAb308AHUSL 80300HOBIAEMbIX
UCTHOYHUKOB DHEPIULL; IKOL0SUYECKUX NOCIeOCMEUL UCCTe008AHUSL KOCMUYECKO20 NPOCMPAHCMEA,

Pazuyams epanuybl RPUMEHUMOCIU QUULECKUX 3AKOH08, HOHUMAMb 6Ce0OWUL Xapakmep GYHOAMEeHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHU MEXAHUYECKOU SHep2Ul,
3AKOH COXPAHEHUS UMNYTIbCA, 3AKOH 8CEMUPHO20 MALOMEHUSL) U 02PAHUYEHHOCHb UCNOIb308AHUSL YACMHBIX 3aKOHO08 (3aKkon I'yKa, 3axon Apxumeda u Op.);

NPUEMAM ROUCKA U YOPMYTUPOBKU OOKAZAMENbCIE BLIOGUHYMBIX 2UNOME3 U MEOPEeMUYecKUx 6b160008 HA OCHOGE IMNUPULECKU YCIMAHOGIEHHbIX (DaKmos;

HaxXoo0ums a0ek8amuylo NpeodiodNceHHOU 3adave Qu3uecKylo Mooeib, paspeulams HpoOieMy HAd OCHO8e UMEIOWUXCS 3HAHULL N0 MeXAaHuke C UCHOIb308AHUeM
MamemMamu4ecko2o annapamad, OYeHUgamy peaibHOCMb NOLYYEHHO20 3HAYEHUS (PUBUYECKOU BENUYUHDL.

TenjioBble sIBJIEHUS

11



BpInyCKHUK HAYYHTCS:

pacro3HaBaTh TEIJIOBBIC SIBICHUS U OOBSICHATH HA OCHOBE MMEIOIINXCSI 3HAHUI OCHOBHBIC CBOIMCTBA MM YCIIOBHS MIPOTEKAHUS ATUX ABNCHUN: 1 Py3usi, u3MEeHEHHE
00bEMa TeNl MpU HarpeBaHuM (OXJIaXIEHUM), OOJbINasi CKUMAEMOCTh I'a30B, Majas CKUMAaeMOCTh >KUAKOCTEH M TBEPABIX TeJNI; TEIUIOBOE PABHOBECUE, HCIIAPEHHUE,
KOHJICHCAIIUsl, TUTaBJICHUE, KPUCTAIUTU3aLHUs, KUTICHHE, BIAXKHOCTh BO3/yXa, pa3InYHbIe CIIOCOOBI TEIUIONepeayu;

OIMCHIBATh U3YUYECHHBIE CBOMCTBA TEJI U TEIJIOBBIE ABJICHUS, UCIIONb3Ys (PU3MUECKHEe BEJIMYUHBL: KOIUYECTBO TEIUIOThI, BHYTPEHHSI SHEPIHs, TEMIIEpaTypa, yAEIbHas
TEIIOEMKOCTh BELIECTBA, YAeIbHAas TEIUIOTA MJIaBICHUS W Tapoo0pa3oBaHus, yeIbHas TEIJIOTa CrOpaHHs TOIUIMBA, KOA(P(PHUIHUEHT MOJIE3HOTO ACHCTBHS TEILIIOBOTO
JIBUraTessl; MpHU OIMCAHUU IIPABUIBHO TPAKTOBATh (PU3MYECKUH CMBICT HCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS M €AMHHLBI W3MEPEHHs, HAXOOUTh (OPMYJIBL,
CBSI3BIBAIOIINE AAHHYIO (PU3NUECKYIO BEIUIHMHY C IPYTUMH BEIMUNHAMUY;

AQHAJTM3UPOBATh CBOMCTBA TeJ, TEIJIOBBIEC SIBICHHS M IPOLECCHI, HCIOJB3Ys 3aKOH COXPAHEHUS] HHEPruM; PasziuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U €ro
MAaTeMaTUYECKOE BBIPAKECHUE;

pazindyaTh OCHOBHBIE IPU3HAKU MOJIEJIEH CTPOCHUS Ia30B, KUIAKOCTEN U TBEPIBIX TEII;

perarh 3a1a4u, UCIOJIb3ysl 3aKOH COXPaHEeHUs SHEPTUH B TEIJIOBBIX Mpolieccax, GopMyIbl, CBA3bIBAIONINE (U3UIECKUE BETUIHHBI (KOJTHYECTBO TEIUIOTHI, BHYTPEHHSIS
SHEPIrusl, TEMIEpaTypa, yAeIbHas TEMI0EMKOCTh BEIIECTBA, YAEIbHAs TEIJIOTA IJIaBJICHHUS U apooOpa3oBaHusl, yaelbHas TeIUIOTa CrOpaHus TOIUINBA, KO3 uuueHt
MOJIE3HOTO ACWCTBHSI TEIJIOBOTO JIBUTATENs): HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4d BBIACIATH (pU3ndecKue BEIMUMHBI U (HOpMYIIbl, HEOOXOIUMBIE A €€ pelIeHus], U
IIPOBOJUTD PACUETHI.

Bbmycmmk noOJYyYuUm 603MOHCHOCMb HAYUUMBCA:

UCNONIb3068AMb 3HAHUS O MENLOBLIX AGNEHUAX 68 NOBCEOHEBHOU JHCU3HU Ollsl 0becneuenus 6e30nacHocmu npu obpaweHuy ¢ npUdOPamu U MeXHUYecKUMU yYCmpoucmeamu,
0J1s1 COXpaHeHUusi 300p06bs U COOMOOEHUS HOPM IKOIOSUYECKO20 NOBEOeHUs. 8 OKpydcarowel cpede;, NpusooUumsb Npumepbl dKOA0SUHEeCKUX NOCie0Cmsauil pabomol
osueameneil enympernnezo ceoparus ([{BC), mennoswix u u0po3IeKmpoCmanyull;

nPUBOOUNs NPUMeEPLL NPAKMUYECKO20 UCHONb30BAHUS (PUIULECKUX 3HAHULL O MENLOBbIX ABNEHUAX,

PA3IUYAmMs SPAHUYbL NPUMEHUMOCTU UIUYECKUX 3AKOHO8, NOHUMAMb 8Ceodwull Xapakmep yHOAMEHMANbHBIX QUIUYECKUX 3AKOHO8 (3aKOH COXPAHEHUs SHep2Ull 8
MenJiogelX NPOYEccax) U 0SPaAHUYeHHOCHb UCNONb308AHUS YACTHBIX 3AKOHO8;

NPUEMam nOUCKa u GopmMyIuposKu 00Ka3amenbCms 6bl0GUHYMbIX SUNOME3 U MEOPEeMUUECKUX 8b1860008 HA OCHOBE IMNUPUYECKU YCIMAHOBNEHHBIX (PaKmos,

HAX00UMb A0eK8AMHYIO NPEONOHCEHHOU 3a0aie PU3UIecKyio MOOeNb, paspeuiams npooiemy Ha OCHO8E UMEIOWUXCS SHAHUL O MEeNJ08blX AGNEHUAX C UCNONb30BAHUEM
Mamemamu4ecko2o annapama u OYeHUusamy peanrbHOCHb NOIYYEHHO2O 3HAYCHUS PUUYECKOU 8ETUYUHDL.

DJIeKTpUYecKHe U MATHUTHBIE SIBJICHUS
BoinyckHUK HAyYuTCH:

pacmo3HaBaTh EKTPOMArHUTHBIE SIBJICHHUS U OOBSICHATD HA OCHOBE MMEIOIINXCS 3HAHUM OCHOBHBIE CBOIMCTBA MIJIH YCIIOBHS MPOTEKAHUS THUX SIBICHUH: SJIEKTPH3AIH
TeJ, B3aMMOJICHCTBHE 3apsiiOB, HarpeBaHUE INPOBOJHMKA C TOKOM, B3aUMOJICHICTBHE MAarHWUTOB, 3JEKTPOMAarHWTHas WHAYKLHA, JEHCTBHE MArHUTHOrO MOJSA Ha
MIPOBOJIHUK C TOKOM, NMPSMOJIMHEHHOE pacIpoOCTpaHEHNE CBETA, OTPAKEHUE U MIPETOMIICHHUE CBETA, TUCIIEPCHS CBETA;

OINKCHIBATh HM3YYEHHBIC CBOIMCTBa TeNl M 3JEKTPOMArHUTHBIC SIBJICHUS, MCHOJIB3YS (U3UUECKUE BEIMYUHBI: 3JCKTPUUECKUH 3apsil, CHjia TOKa, 3JIEKTPHUYECKOe
HaIpsDKEHUE, IEKTPUUECKOE COIIPOTUBIICHHE, YIEIbHOE COIIPOTUBIICHHUE BEIIECTBA, pab0Ta TOKA, MOILHOCTh TOKA, (POKYCHOE PACCTOSIHUE U ONTHUYECKas CHJIa JIMH3bI,
NIPY OTMCAHWH MPABHIBHO TPAKTOBATh (GU3MYECKUN CMBICI HCIOJIb3YEMBIX BEMUWH, NX 0003HAYCHHUS U SIMHUIBI U3MEPEHUS; YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETMYUHY C APYTHMH BEJIMUYUHAMU;
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aHAJIM3UPOBATH CBOMCTBA TEII, 3JICKTPOMArHUTHBIE SIBJICHUS U MPOIIECCHI, UCTIONB3Ys (DU3NYCCKUE 3aKOHBI: 3aKOH COXPAHCHUS 3JICKTPUYCCKOTro 3apsia, 3akoH OmMa st
ydacTka 1enw, 3akoH Jxoyisa-JIeHia, 3aK0H MPsIMOIMHEHHOTO PacIpOCTPAaHEHHSI CBETA, 3aKOH OTPAKEHUS CBETa, 3aKOH MPEIOMIICHHUS CBETAa; MPH 3TOM Pa3iIndyaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €0 MaTEeMaTHIECKOE BRIPAKEHHE;

pemaTts 3a7adu, UCIONb3ys (u3ndecKue 3aKOHbI (3akoH OMa s ydacTka memnu, 3akoH J[xoyns - JleHma, 3aKoH MPsIMOJIMHEWHOTO pacpOCTPaHEHUs CBETa, 3aKOH
OTPaKCHHUS CBETAa, 3aKOH MPEJIOMJICHUs CBeTa) M (DOPMYJBI, CBSI3BIBAIOIIME (DU3UYCCKHE BEIUYMHBI (CHJIA TOKA, JJICKTPHUUECKOE HAIPSIKCHUE, 3JICKTPUYCCKOS
COTMPOTHUBIICHHUE, YACIbHOE CONPOTUBJICHHE BEUIECTBAa, pab0oTa TOKA, MOIIHOCTh TOKa, (POKYCHOE pacCTOSIHME U ONTHYECKas CWiIa JIMH3BI, (OPMYJBI pacyéra
AIIEKTPUIECKOTO COMPOTHBIICHUS MPH MOCIEIOBATEIFHOM U MapajlIeIbHOM COeTMHEHHH TPOBOJHUKOB); HA OCHOBE aHAIM3a yCJIOBHS 337a9l BBIACIATH (PH3MUECKUE
BEJIMYWHBI U GOPMYJIIBI, HEOOXOIUMBIE IJISI €€ PEIIeHNUs, U IPOBOINUTE PAcCUETHI.

Bbmycmmk noOIYyYUm 603MOHCHOCMb HAYUUMBCA:

UCTIONB3068AMY 3HAHUSL 00 INEKMPOMASHUMHBIX A6IEHUAX 8 NOBCEOHEBHOU JHCUSHU 0151 0becneyenust 0e30nAcCHOCmU npU obpawenuy ¢ npubopamu U mexHuiecKumu
YCMPOUCMEamu, 01 COXPAHEHUs 300P08bsL U CODIOOEHUSL HOPM IKONOSUHECK020 N0BeOeHUsl 8 OKpYdcarouell cpede;

NPpUBOOUMb NPUMEPDL RPAKMULECKO20 UCHONbI0BAHUS (PUSULECKUX SHAHUT O DNeKMPOMASHUMHBIX SIGTEHUSX,

Pazuyams Spanuybl RPUMEHUMOCIU PUBUYECKUX 3AKOHO08, NOHUMAMb 8Ce0bwull Xapakxmep yHOAMEHMATbHbIX 3aKOHO8 (3AKOH COXPAHEHUs INeKMPUYECKO20 3apaoa)
U 02PAHUYEHHOCHb UCHONIL30BAHUSL YACMHBIX 3aKOH08 (3akoH Oma 0 yuacmka yenu, 3akon /icoyia—Jlenya u op.);

npuémam nocmpoenus Guuueckux mooeiel, NOUCKa U GopmMyIuposKU OOKA3AMENbCHE 8bI0BUHYMbBIX 2UNOME3 U MeOPemuieckux 8bl860008 Ha OCHOBE SMNUPUYECKU
VCMAHOBIEHHBIX (PaAKmos;

HAXo0Ums A0eK8aAMHYI0 NPeOdNoANCeHHOU 3a0ade u3uUuecKyio MoOelb, Paspeuams npoobiemy Ha OCHOGEe UMEIOWUXCSL 3HAHULL 00 3IeKMPOMACHUMHBIX SGNEHUSX C
UCNONIL308AHUEM MAMEMAMULECKO20 annapama U OYyeHU8amsb pPeaibHOCMb HOLYYEeHHO20 3HAUEHUS (PUULEeCKOU eUYUHDL.

KBaHTOBBIE SIBJIeHUA
BbInycKHUK HAYYUTCH:

pacro3HaBaTh KBAaHTOBBIC SIBICHUS W OOBSCHITH Ha OCHOBE MMEIOIIMXCS 3HAHWH OCHOBHBIC CBOWCTBA WM YCIOBHSI MPOTEKAHHS 3TUX SBIICHWH: €CTECTBEHHAs U
HCKYCCTBEHHAs PaJMOaKTHBHOCTh, BOSHUKHOBEHHE JIMHENYATOTO CIIEKTpa U3JIy4YEHUS;

OTKCHIBATh U3yYCHHBIC KBAHTOBBIE SIBICHUS, MCIOJNB3Ysl (PU3MUYECKHE BEIMYMHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, MEPUOJ
NoJypacnazia; MpHu OMUCAHUHM NPABMIIBHO TPAKTOBATh (PU3NUECKUN CMBICH HCIIONIb3YEMBIX BEJIMYHMH, UX 0003HAUYEHUS W €IMHUIBI U3MEPEHUs; YKa3bIBaTh (GOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DM3UYECKYIO BEIMUUHY C IPYyTHMHU BEIMYMHAMU, BEIYUCIIATH 3HAUCHNE (PU3MUECcKOil BeINUUHBI,

aHAITM3UPOBATH KBAHTOBBIC SIBJIICHUS, HCIIONB3YsT PU3MUECKUE 3aKOHBI M TIOCTYJIATHI: 3aKOH COXPAaHEHHS SHEPTHH, 3aKOH COXPAHEHHUs IEKTPHUYECKOTr0 3apsia, 3aKOH
COXPAaHEHUsI MacCOBOT'0 YHUCIIA, 3aKOHOMEPHOCTH U3YUYEHHS U TOIJIOIIEHUS CBETa aTOMOM,;

pa3iryaTh OCHOBHBIE MPU3HAKH TUIAHETAPHOW MOJIENH aTOMa, HYKJIOHHOM MOJIETIH aTOMHOTO Si/1pa;

MIPUBOINTH MIPUMEPHI MPOSBICHUS B IPUPOJIE U MPAKTUYECKOTO NCIIOIB30BAHMS PAJAHOaKTUBHOCTH, AEPHBIX M TEPMOSIEPHBIX PEaKIINi, THHEHYATBIX CTIEKTPOB.

Bbmycmmk noayvum 603MOHCHOCMb HAYHUMBCA:

UCNONIL306AMb NOTYUEHHbIE 3HAHUSL 8 NOBCEOHEBHOU JICUHU NPU 00paleHUl ¢ NPUOOPAMU (CUEMYUK UOHUSUPYIOWUX YACIUY, 003UMemp), 01 COXPAHEHUS 300P08bs U
COOI00EHUSL HOPM IKOJIOSUHECKO20 NOBeOeHUsl 8 OKpYcaioujell cpeoe;

COOMHOCUMb IHEPSUIO CBS3U AMOMHBIX A0ep ¢ 0eheKmom Maccul;

NPUGOOUMb NPUMEPHL BIUSHUSL PAOUOAKMUBHBIX UZTYYEHULI HA JICUBbIE OPSAHUIMDL, NOHUMAMb NPUHYUN OeliCBUs. O03UMempa,
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NOHUMAMmMb IKOJ102U4ecKue le06ﬂeﬂ/lbl, 6O03HUKaouwiue npu uCnoib306aHuu anoOMHblx 3ﬂeKmpocmaHumZ, u nymu pewernust Smux I’lpO6JZeM, nepcneKkmuesl UCnon1b306AaHUs

VAPABISIEMO20 MEPMOAOEPHO20 CUHME3A.

DJ1eMeHTBI ACTPOHOMUH

BuinmyckHuK HAY4YHTCS:

pa3nyaTh OCHOBHBIE MPU3HAKH CYTOYHOTO BpallleHHs 3BE3JHOTO HeOa, nBrmkenus JlyHsl, CoNHIA U TUIAHET OTHOCUTEIIBHO 3BE3T;
MOHUMATD PA3IIHYUs MEXK]Ty TeIHOICHTPUYECKON U IeOIEHTPUYECKON CHUCTEMaMK MUPA.

BoinyckHuk nonayuum 603mM03HCHOCHb HAYYUMbCA:

yKaseleambov 06u4ue ceolicmea U OMaAU4Us NiaHem 3emMHoll cpynnsl U nianem-cucanmaos, majiblx meil Conneunoti cucmemvl u 6OIbUUX niaaneni, nojab306amsvcs Kapmoﬁ

36€30H020 HebA Npu HAOIIOOEHUAX 36E30H020 Hebd,
Paziuyams 0CHOGHbLE XAPAKMEPUCTIUKU 3630 (Dazmep, yeem, memMnepamypa), COOmHOCUMb YGem 38e30bl ¢ e€ meMnepamypo;
paziuyams eunomeswvl 0 npoucxoxcoernuu ConHeuHoU cucmemoi.

[Tomemienne kabuHeta GU3MKH YAOBICTBOPSIET TPEOOBAHUIM AHCTBYOMMX CaHUTAPHO-IMUAEMHOJIOTHYECKUX TpaBi U HopmaTueoB (CanlluH 2.4.2. 178-02).

7. MaTepHaJIBHO-TeXHH‘leCKOC o0ecrevyeHue 06pa30BaTeJ'le0F0 nmpoiecca.

O6opynoBanue u npudoOpbI

[IpakTuueckas yacTh y4eOHOTO COIEpXKaHUS MpEeIMeTa YCHICHAa MaTepUalbHO — TEXHHUYECKOH 0a30i meHTpa «Touka pocTay, HCIOIB3yeMOro AN pealu3aluu

00pa3oBaTebHBIX MPOrpaMM B paMKaXx MpenoJaBaHus (pU3HKH.

Oa3ucHON mporpamMmoii obmiero obOpasoBanms. JlaboparopHoe

Homenknarypa ydeOHoro oOopynoBaHHs 1O (H3MKE ONpEAessieTcsl cTaHgapTaMHu (U3MYecKoro oOpa3oBaHMsS, MHHUMYMOM COAEPXKaHUs y4eOHOro maTepuaia,
U JEeMOHCTpalMOHHOe 00opynoBaHHe ykazaHo B Ilepeune yueOHoro obopymoBaHus HO (U3MKe IS

o011e00pa3oBaTeNbHbIX yupexaeHuit PO.

J1J1s MOCTaHOBKH IEMOHCTPALIUI JOCTATOYHO OJHOT'0 YK3EMILIsIpa 000pya0BaHusl, il QPOHTAIBHBIX JJAOOPATOPHBIX PAa0OT HE MEHEE OJTHOTO KOMILIEKTa 000y I0BaHUS
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KpuTtepun n HOpMbI OlIeHKH 3HAHUI, YMEHUI M HABBIKOB 00Y4YaK0IIHXCS

1o Kypcy «@u3uka»
OIIeHKa YCTHBIX OTBETOB YYAIIUXCH

Ouenka 5 cTaBUTCS B TOM Cly4ae, €ClId yJallluiicsl TOKa3bIBaeT BEPHOE MOHUMaHUE (PM3HMUECKON CYIIHOCTH PACCMATPUBAEMBIX SIBICHUN U 3aKOHOMEPHOCTEH,
3aKOHOB U TEOPUH, 1a€T TOUHOE OINPEIEIEHUE U UCTOJIKOBAHUE OCHOBHBIX MOHATHUH, 3aKOHOB, TEOPUH, a TAKXKe NIPABUIILHOE OIpeiesieHUe (PU3MUECKUX
BEJIMYMH, WX CIUHHIl U CHOCOOOB HM3MEPEHHS, MPABHJIBHO BBINOJHAET YEPTEKH, CXEMbl M Tpa(UKH; CTPOUT OTBET MO COOCTBEHHOMY ILIaHy,
COIIPOBO’KAAET paccka3 HOBBIMU IpUMEpaMH, yMEeT NPUMEHUTh 3HAHUS B HOBOM CHUTyallUH NPU BBIIOJHEHUU INPAKTHUUECKUX 3aJaHUN; MOXET
YCT@HOBHTH CBSI3b MEX]y U3y4aeMbIM U paHee N3yudeHHBIM MaTEepPHaIoM IO Kypcy (DU3HKH, a TAK)KE C MATEPUAIIOM, YCBOSHHBIM IPU U3YyYCHUU JAPYTHUX
IPEIMETOB.

Ounenka 4 cTaBUTCS, €CIIM OTBET YUEHUKA YIOBJICTBOPSET OCHOBHBIM TPEOOBAaHMUAM K OTBETY Ha OLIEHKY 5, HO JaH 0e3 MCIOJIb30BaHUsI COOCTBEHHOTO IJIaHa,
HOBBIX IPUMEPOB, 0€3 NPUMEHEHUs 3HAHUI B HOBOU CUTYaIMH, 0€3 NCII0Ib30BaHUS CBA3EH C paHee U3yYEeHHBIM MaTepHaIoM U MaTepUaliOM, YCBOEHHBIM
[P U3YYCHUU JPYTUX MPEIMETOB; €CIH yUalluiics JOMyCTHI OAHY OIIHOKY WiH He Oojiee ABYX HEOYETOB U MOXKET UX UCIPABUTH CAMOCTOSTEIHHO
WIH C HEOOJIBIIION MOMOIIBIO YUUTETIS.

Ounenka 3 craBUTCS, €CIU yYaIUHCS NMPaBUIIBHO MOHUMAET (PM3NYECKYIO CYIIHOCTh PacCMAaTPUBAEMBbIX SIBJICHUIN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS
OTIeNbHBIE TPOOENTbl B YCBOGHHH BOIPOCOB Kypca (DM3HMKH, HE TPEMSATCTBYIOIIUE NAIbHEHIIEMY YCBOEGHHIO IPOTPAMMHOTO MaTepuala; yMeeT
IIPUMEHSATH MOTy4YE€HHbIE 3HaHUS IIPU PELLICHUN TPOCTHIX 3a/1a4 C UCIOJIb30BAHUEM I'OTOBBIX (DOPMYJI, HO 3aTPYAHSAETCS IPU PELICHUH 3a]1a4, TpeOyromux
npeoOpa3oBaHusl HEKOTOPHIX (HOPMYJ; JOMYCTUI HE Oosiee OAHOM rpyOoi OMIMOKK M BYX HEIOYETOB, HE Oojiee OJHOU rpy0oil U oJHOU HErpyOoit
omKOKH, He 6ojiee ABYX-TpeX HErpyObIX OMIMOOK, OJTHON HErpyOoil OMMOKU U TPeX HEJ0UYETOB; IOMYCTUI YEThIPE WU MATh HEI0UETOB.

Omnenka 2 cTaBUTCS, €CITU YYalIHCs HE OBJIAZe]l OCHOBHBIMH 3HAaHUSIMH U YMEHHSIMHA B COOTBETCTBUH C TPEOOBAHUSAMH ITPOTPAMMBI U JIOMTYCTHIT OOJIbIIE
OLIMOOK M HEJ0UETOB, YeM HEO0OXO0AMMO ISl OLIEHKH 3.

OIIeHKa NMUCbMEHHBIX KOHTPOJBbHBIX paﬁoT

Ouenka 5 craBuTcs 3a paboTy, BBINOJIHEHHYIO TIOJHOCTBIO 0€3 OIMOOK M HEI0UETOB.

Ouenka 4 craBuTCs 32 pabOTY, BHIMOJHEHHYIO MOJTHOCTHIO, HO TIPU HAJIMYUU B HEW He Ooyiee OAHOW HErpyOoil OomMOKM U OJHOTO Hejo4eTa, He Ooyiee Tpex
HEJI0YEeTOB.

Omnenka 3 cTaBUTCA, €CIM YYSHHK MPABIIBFHO BBITOIHIII HE MeHee 2/3 Bcell padoThl Wi AOMYCTHII He 0ojee OJHON rpy0oil OMMOKK M IBYX HEJOYETOB, HE
6osee ogHON TpyOOH M OAHOM HerpyOoi omuoOkH, He Oojiee Tpex HerpyObIX OMIMOOK, OAHOM HerpyOol OIIMOKM W TpeX HEJI0YeTOB, IPU HAIMYUHU
YeThIpEX-TISITH HEA0YETOB.

OueHka 2 cTaBUTCSI, €CJIM YUCIIO OMMOOK U HEJIOYETOB MPEBHICUIIO HOPMY JIJIsl OLIEHKH 3 MJIH MPaBUIILHO BBIITOJHEHO MeHee 2/3 Bcelt paboThl.

OueHka npakTHYecKuX pador
Ounenka 5 craBUTCs, €CIIM YYalIUiics BBINOJHSAET paboTy B MOJHOM 00OBEME € COOIOJCHHEM HEOOXOIUMOHN IMOCIIEI0BATEIILHOCTU MPOBEACHHS OIBITOB U
U3MEpPEHMl; CaMOCTOATENbHO W PALMOHAIBHO MOHTHPYET Heo0XoIMMoe 00O0pYyJOBaHME; BCE OIMNbBITHI MPOBOJUT B YCIOBUSX M PEXHUMAX,
o0ecreynBaroIuX MOTy4eHHEe MPABUIIBHBIX PE3YJIbTaTOB M BBIBOJIOB; COONIONAET TpeOOBaHMS MpPaBHJI TEXHUKU O€30MACHOCTH; MPABUIIBHO H
aKKypaTHO BBINOJIHAET BCE 3aIIMCH, TAOIMILIbI, PUCYHKH, YEPTEkKH, rpaUKU, BBIYUCICHUS; IPABUIIBHO BBIMOIHSET aHAJIN3 OIPEIIHOCTEH.
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Ouenka 4 cTaBUTCS, €CITU BBITIOJHEHBI TPEOOBaHUS K OIIEHKE 5, HO OBLIO JOIMYIIIEHO IBa-TPH HEAoUYEeTa, He 00Jiee OTHON HEerpyOol OMMOKHU M OJJHOTO HEI0YeTa.
Ouenka 3 crtaBuTCs, ecii paboTa BEITIOJHEHA HE MOJTHOCTHIO, HO 00hEM BHITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET TIOJMYYUTh MPABUIIHHBINA PE3YyJIbTAT U BHIBO,
€CJIM B XOJI€ TIPOBEJICHUSI OTbITa M M3MEPEHUS OBLIN JOIYIICHBI OITHOKH.
OueHka 2 cTaBUTCS, €clid paboTa BBIMOJHEHA HE MOJIHOCThIO M 00BEM BBHIMOTHEHHON 9acTH paboT HE MO3BOJISIET CENIAaTh MPABUIBHBIX BBIBOJIOB; €CIIU OTIBITHI,
W3MEPEHHS, BBIYUCIICHUS, HAOIIOICHHS IPOU3BOIUIIUCH HEMPABUIIBHO.
Bo scex cnyuasx oyenka crudicaemcesi, eciu y4eHUK He cooO00a1 npasuia mexHuKu 0e30nacHoCcmu.

Ilepeuennb omudoOK
I'pyObie ommoxn

1. He3nanue ompezencHHii OCHOBHBIX HMOHSTHH, 3aKOHOB, MPABWJI, OCHOBHBIX ITOJIOKEHUH TEOpHH, (OPMYIN, OOIIEHPUHSATHIX CHMBOJIOB O0O3HAYCHHS
(GU3NUECKUX BETUYUH, EAUHUL UX U3MEPEHHUSL.
2. HeymeHue BbIIENATh B OTBETE TJIABHOE.

3. Heymenue npuMeHSTh 3HAHUS JUIS peLIeHHs 3a1a4 U 00bsCHEHUS (PU3HUECKUX SABICHUI; HETPABUIBHO CPOPMYITHPOBAHHBIEC BOIIPOCHI 3a/1a4H WM HEBEPHBIE
00BSICHEHHUS X0/l €€ pEelIeHMs]; HE3HAHUE MIPUEMOB PEILeHUs 3a]a4, aHAJIOTUYHBIX paHee PEUICHHbIM B Kjacce; OIIMOKH, OKa3bIBAIOIINE HEIPaBUIIbHOE
MOHMMAaHUE yCJIOBHS 33/1a4 WJIM HEMPABUILHOE MCTOJIKOBAHUE PEIICHHUS.

4. HeymeHue 9uTaTh U CTPOUTH IPadUKH U TPUHIUITHATHHBIE CXEMBI.

5. HeymeHune noAroToBUTh K paboTe YCTAHOBKY WM JabopaTopHOe 000py10BaHHE, IPOBECTH OMbBIT, HEOOXOAUMBIE PACUETHI, HJIU MCIIOJIb30BaTh IOJIyYEeHHbIE
JaHHbBIE JJIs1 BHIBOJIOB.

6. HeGpexHoe oTHOIIeHNE K JJAO0OpaTOPHOMY 000pYIOBaHUIO U U3MEPUTEIHHBIM PUOOPaM.

7. Heymenue onpenensTh MOKa3aHUuE U3MEPUTEIHLHOTO Tprbopa.

8. Hapymenue TpeGoBaHuii ipaBuiI 6€30MacHOTO Tpy/ia MPH BHIMOJIHEHUH SKCIIEPUMEHTA.

Herpyonbie ommoku

1. Herounoctu popMyIHpOBOK, ONpeeIeHHH, TOHATHI, 3aKOHOB, TEOPHI, BBI3BAHHBIE HETIOJIHOTON 0XBaTa OCHOBHBIX IPU3HAKOB OMPEENseMOro MOHATHS;

OLIMOKH, BbI3BaHHBIE HECOOIIIOIEHUEM YCIIOBHUM MPOBEIEHNUS ObITa UM U3MEPEHUH.

2. OmunbOKy B yCIOBHBIX 0003HAUEHHSIX Ha MPUHIUIHAIBHBIX CXeMaX; HETOUHOCTH YepTexeid, Tpa@uKoB, CXeM.

3. [Ipomyck uiiM HETOYHOE HAMCaHHEe HAMMEHOBAaHUM eTUHUI] PU3NUYECKUX BEIUYUH.

4. HeparnoHabHBIH BEIOOP X012 peIIeHusI.

Henouernt
1. HeparnrioHasibHbI€ 3aIIMCH TIPU BBIYUCICHHSIX, HEPALMOHATIbHbIE IPUEMBI BEIYUCIICHUH, TpeoOpa30BaHuil U pelieHni 3a1ad.
2. ApudmeTrrueckne omMOKY B BBIUUCICHUSIX, €CIIM 3TH OMIMUOKU Ipy00 HE HCKAXKAIOT PEATbHOCTD MOJYYEHHOTO pe3yJibTara.
3. OtnenbHbIe TOTPEIIHOCTH B (POPMYIHPOBKE BOIPOCA WIIM OTBETA.

4. HeOpexHoe BBINIOJTHEHHE 3aMKCceil, YepTexel, cxeM, TpaduKoB.

5. Opdorpaduueckre U MyHKTYaIlMOHHBIE OIIMOKH.
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IlepeyeHb 3HAHUI, YMEHUH W HABBIKOB, MO/IJIEKANUX MPOBEPKe:

I ypoBeHsn

* YMEHHE OIMUCHIBATh X0]1 (PU3UUYECKUX SIBICHUN;

* 3HaHWE Ha3BaHU MPUOOPOB, 00JIACTH X MPUMEHEHUS;

* 3HaHHWE OYKBEHHBIX 0003HAYCHUHN (PU3UIECKUX BEIIMYMH;

* 3HaHUE YCIIOBHBIX 0003HaUCHHI; yMEHHE H300pakaTh UX Ha YEPTEKaX.

Il ypoBennb

* 3HaHUE U TOHUMaHKE (HOPMYITHPOBOK (PU3NYECKUX 3aKOHOB, UX MaTEMAaTUYECKOH 3amucy;

* 3HaHKE U MOHMMaHue (PU3MYECKUX BEINYHH;

* 3HaHUE CIUHHI (PU3NIECKUX BEITMUNH, UX OTPEICICHUN.

III ypoBeHnsn

* YMEHHUE IPUMEHSTH TEOPHUIO Il O0BSICHEHUS] HEKOTOPHIX YaCTHBIX SBIICHHIA;

* yMeHHE rpa@uuecku u300pakaTh B3aUMOCBSI3b MeX Ay (DU3MUECKUMU SIBJICHHUSIMH, OIPEIENATh XapaKkTep 3TOH CBS3U;
* YMEHHUE MPOU3BOJUTDH PACUET, MOJIB3YSACh H3BECTHBIMU (DOPMYITaMU;

* chopMHUPOBAHHOCTD OT/EIBHBIX «TEXHUYECKUX ITPHUEMOB) YMCTBEHHOM JIEATEILHOCTH (COCTAaBIICHUE TUIaHAa OTBETA, yMEHHUE HAXOJUTh HY)KHbBIC CBE/ICHUS B
KHUTE, CIIPAaBOYHUKE U T. II.).
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