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PABOYASsI ITPOTPAMMA
y4e0Horo npeaMeTa «(QU3UKH»
aadg 11 kaacca Ha 2020-2021 yu.r.

Pabouas nporpammMa cocTapieHa Ha OCHOBE MPOTPaMMBI 0 (GU3HUKH
A.B. Hlatanunolt nms o61eodpazoBaTeabHbIX Ko o YMK: I'.S1. Mskuies,
b.b.byxosues, H.H.Corckuii. ®usuxa 11 xiace .-Mocksa «IIpocsemenue 2017r.»

Yyuurens ¢pusuku XaKkyHoBoi PumMel Xa3panioBHBI.

c..Huwxnuit Yepek, 2020r.




IlosicHuTeILHAA 3aIMCKA

PaGouass mporpammMa 10 (U3MKE COCTaBlieHa Ha OCHOBE OCHOBHOM
o0pasoBarenbHON MPOrpaMMBbl OCHOBHOTO oOmero obpaszoBanmsi MKOY COIII
c..Hmwxunit Yepek, aBropckon mporpammsl A.B. [llatanunon «®@usuka. IIpeamernasn
nuHus yueOHuKoB cepun «Kmnaccuueckuit kype». 10-11 kimaccsl yue6Hoe mocooue st
ob1eoOpa3oBaTenbHOM opranuzarui, [Ipocsemenue, 2017r.

Ha peanuzanuio maHHOW mporpaMMbl, COIVIACHO Y4YE€OHOMY IUIaHy (DU3UKHU
1 1kmacc orBoaMTCS 2 Yaca B Hefeno, 68 yacoB B roj. (34 yueOHOMN Heemnn)
YMK: ®usuka yueOnuk ais 11 kinacca I'.S1. Mskuiies, b.b. Byxosiies,
Mockasa: «IIpocsemienue» 2017r

[TpomexyTouHasi aTTecTalus MPOBOAUTCA B KOHIIE KaXI0H 4eTBEpTH B popme
UTOTOBOM KOHTPOJIBHOU paOOTHI.

[Tpu cocraBiiennn padboyel mporpaMmbl UCIIOJIb30BaHbl IHTEpHET-pecypehl:
https://fgosreestr.ru/, http://school-russia.prosv.ru/, https://nsportal.ru/
https://infourok.ru/, http://school-collection.edu.ru/

PA3JAEJI 1. Ilnanupyembie pe3yabTaTbl 0CBOCHHUS YUeOHOI0 IpeaMeTa
IIpeaMeTHBbIe pe3yabTaThl

OCHOBBI YJIEKTPOAUHAMUKH (IIPOT0JIKEHHUE)

MaruutHoe nnosue

OOyuaeMblil HAyIUTCS

- JaBaTh OIPEACIICHUsS IOHATHI: MAarHUTHOE II0JIE, MHAYKLIMS MAarHUTHOTO IIOJI,

BuxpeBoe noie, Cuna Amnepa, cuna JlopeHia, peppoMarHeTik, J0OMeH, TeMIepaTypa

Kropu;

- 1aBaTh OMNpeesIeHne eAMHIIA MHAYKIIMM MAarHUTHOTO TOJIS;

- IEPEYUCIISITH OCHOBHBIE CBOMCTBA MAarHUTHOTO TOJIS;

- n300pakaTh MarHUTHBIE JIMHUM TOCTOSHHOTO MAarHuTa, MPsIMOTO MPOBOJHHUKA C

TOKOM, KaTyIIKH C TOKOM;

- HAOJIIOAaTh B3aMMOJICUCTBHE KATYIIKM C TOKOM M MarHuWTa, MarHUTHOW CTPEJIKH U

IPOBOJHUKA C TOKOM, JACHCTBUS MArHUTHOTO MOJISI Ha JABWXKYUIYIOCS 3apsSKEHHYIO

YaCTHILY;

- (hopmynHpoBaTh 3aKOH AMIiepa, FpaHUIIbl €T0 IPUMEHUMOCTH;

- OINpENEeNsATh HANpaBJICHUWE JWHUM MarHUTHOM WHIAYKUMM MAarHUTHOTO TOJISA C

NOMOIIbIO MpaBWia OypaBuMKa, HalpaBi€HHE BEKTOPOB CHUJIbl AMIeEpa M CHIIbI

JlopeHua ¢ TOMOIIBIO PaBHJIA JEBOU PYKH;

- MPUMEHSATH 3aKoH Amriepa u ¢GopMmyiny JUisi BeUMCIEHUs cuibl JlopeHia mpu

pELIeHNH 3a/1a4;

- TIEPEUUCIIATh THUIBl BEIIECTB N0 MAarHUTHBIM CBOMCTBaM, Ha3bIBaTh CBOWCTBA AMa-,

napa- u (peppoMarHeTuKoB;

- U3MEPSATH CUITY B3aUMOJICUCTBUS KAaTyIIKU C TOKOM U MarHuTa.

Obyuaemvlti NOIYUUM BOZMONCHOCHIb HAYUUMBCS




- NOHUMAMb U 0OBACHAMb YETOCMHOCL PU3UUECKOU Mmeopul, pa3iuiams 2paHuybl
ee NPUMEHUMOCMU U MeCmo 8 psady Opy2ux uau4ecKux meoputl,

- e1ademv npuemamu NOCMPOEHUs. MeopemudecKux O00Ka3amenbemes, a makxoice
NPOCHO3UPOBAHUSL OCODEHHOCmel NPOMeKaHus Qu3u4eckux A6leHUull U npoyeccos Ha
OCHOB€ NOJIYYeHHbIX MeoPemudecKux bl80008 U 00KA3AMENbCME,

- Xapakmepu3o8amsv CUCMEMHYIO CBA3b MeHCOY OCHOBONONALAIOUWUMU HAYYHLIMU
HOHAMUAMU. NPOCMPAHCINEO, 8peMs, Mamepus (8eujecmeo, noje), 08udiICeHue, Cuid,
SHepeusl;

- 8bl0GU2AMb 2UNOmMe3bl HA OCHOBEe 3HAHUS OCHOBONONALAIOWUX —(DUIUYECKUX
3AKOHOMEPHOCMell U 3aKOHO8;

- CaMOCMOSMENbHO NAAHUPOBAMb U NPOBOOUMb PU3UUECKUE IKCHEPUMEHMbL,

- Xapakmepuzoeamsv 2100ajlbHble NpoONeMbl, cmoawue neped Ueno8eyecmeom.
9Hepeemuyeckue, cbipbesvie, IKOI0SUYecKUue, — U poab QU3UKU 8 peueHuu Smux
npooaem,

- pewiams NpaKmuKo-OpUeHMUpPOBaHHblE KAYeCmEeHHble U pacuemuvle huuiecKkue
3a0ayu ¢ 6blOOPoOM uauuecKkou MoOelu, UCNONb3YS HECKOIbKO (PUUYECKUX 3aKOHO8
unu  Gopmyn, CeA3bIBAIOWUX U3BECHble (QuU3UYecKUe BelUYUHbl, 6 KOHMEKCme
MENCNPEOMEMHBIX CBA3EU;

- 00BACHAMb NPUHYUNDBL PAOOMbL U XAPAKMEPUCMUKYU U3YUEHHBIX MAUUH, NPUOOPOS U
MeXHUYeCKUx yCmpoucme,

- 00BACHAMb YCI08US NPUMEHEHUsT Pu3uueckux mooenell npu peuleHuu Qu3uyeckux
3a0ay, HAX00UMb AOEKBAMHYIO NPEONIONHCEHHOU 3adade QU3UYECKYI0 MOOeb,
paspeuwiams npoodiemy Kak HA OCHO8e UMEIOWUXCS 3HAHUL, MaK u npu noMowu
Memoo08 OYeHKU.

DJIeKTPOMArHUTHAS WHIYKITUS

OOyuaeMblil HAy4UTCS

- IaBaTh OTPEACIICHUS TTOHATHI: SBICHHUE ICKTPOMAarHUTHOW WHIYKITUW, MAarHATHBIH
noTok, J/C uHayKIMU , ”HIYKTUBHOCTb, CaMOMHAYKIM, J/1C caMonHAYKIINH;

- pacro3HaBaTh, BOCHPOW3BOJWTH, HAOIIOAATh SBICHWE AJICKTPOMATHUTHOMN
WH/YKITUH, TTOKAa3bIBaTh MPUYMHHO-CIICCTBEHHBIE CBSI3U MPU HAOIIONCHUU SIBIICHUS;
HAOJIIOIAaTh U aHAJIM3UPOBATH SKCIIEPUMEHTHI, IEMOHCTpHUpYIOIKe mpaBuio Jlenna;

- dopmynupoBath npaBwio JIeHIa, 3aK0H AIEKTPOMArHUTHOW WHAYKIIUH, TPAHUIIBI
€ro MPUMEHUMOCTH;

- UCCIIEZIOBATH SIBJICHUE DJIEKTPOMArHUTHOW UHTYKIIUU;

- TIEPEYUCIIATh YCIOBHS, MMPU KOTOPHIX BOSHUKAET WHAYKIITMOHHBIA TOK B 3aMKHYTOM
KOHTYpE, KaTYIIKe; OMPEACNIATh POJIb JKEJIE3HOTO CePACUHUKA B KaTYIIKE; H300paaTh
rpadudecky BHENTHEE W WHAYKIIMOHHOEC MAarHUTHBIC TIOJIS; ONPEACIIATh HalpaBJICHUE
WHIYKITMOHHOTO TOKa KOHKPETHOW CHUTYaITUH;

- 00BSACHATH BOBHUKHOBEHHUE BUXPEBOTO JICKTPUUYECKOTO TIOJIS M AJIEKTPOMAarHUTHOTO
TIOJIS;

- onuchIBaTh BO3HUKHOBeHUE DJ[C MHIYKIIUY B IBIKYIIMXCS ITPOBOTHUKAX;

- paboTaTh B TIape W TPYyMIE MPU BHITIOJHEHUN MPAKTUICCKUX 3aJaHUH, IJIAHUPOBATh
IKCIIEPUMEHT;




- IEPEYUCIISITh MPUMEPHI HCTIOIB30BAHMSI IBJICHUS DJIEKTPOMArHUTHOW WHTYKIIHNH;

- pacmo3HaBaTh, BOCIIPOU3BOINUTH, HAOIIOIATh SIBJICHUE CAMOWHIYKITNH, MTOKA3bIBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3U TP HAOJIOICHNUH SBIICHUS,

- (opMypoBaTH 3aKOH CAMOWHIYKITAW, TPAHUIIBI €T0 MPUMEHUMOCTH;

- MPOBOJIMTH AHAJIOTHIO MKy CAMOUHIYKIIUCH M HHEPTHOCTBIO;

- ONpPENENATh 3aBUCUMOCTh HMHAYKTHBHOCTH KaTYIIKH OT €€ JUIMHBI W IUIOMIAIH
BHUTKOB;

- HAXOJUTh B KOHKPETHOW CUTYallMH 3HAYCHUS: MATHUTHOTO MMOoToKa, DJC mHAyKIHH,
OJIC uHAYKIMHY B IBWKYIIHXCS MPOBOAHKMKAX, I/1C caMOMHIYKIINN, HHIYKTHUBHOCTD,
OHEPTUI0O MAarHUTHOTO TTOJIS.

Obyuaembviii NOAYUUM B03MONCHOCHL HAYHUUMbCS

- NOHUMAamMb U 00BACHAMb YEIOCMHOCIb QU3UUECKOU Meopul, pasiuvams cpaHuybl
ee NPUMEHUMOCIU U MeCmOo 8 pdy Opyaux QusuiecKux meopui;

- s1ademv NpuUeMamu NOCMPOEHUsT Meopemudeckux O00Ka3amenbems, d maKdice
NPOCHO3UPOBAHUSL 0COOEHHOCMeEl NPOMEKAHUS DU3UUeCKUX s8NeHUll U Npoyeccos Ha
OCHOBE NOIYHUEeHHBIX MeOPemUEecKUX 8bl80008 U 0OKAZAMENbCME,

- Xapakmepuzo8amv CUCMEMHYIO CB8A3b MeHCOY OCHOBONONALAIOUUMU HAYYHLIMU
NOHAMUAMU. NPOCMPAHCINGEO, 8PeMsl, Mamepusl (8eujecmeo, noje), 08uiICeHue, CUuld,
oHepeusl;

- 8bl0GUCAMb 2UNOME3bl HA OCHOB8E 3HAHUSL OCHOBONOAALAIOWUX — (DUUYECKUX
3aKOHOMEPHOCMell U 3aKOHO8;

- CaMOCMOSIMENbHO NIAHUPOBAb U NPOBOOUMb (PUUYECKUE IKCNEPUMEHMbL,

- Xapakmepuzosams 2100aibHble NpodleMbl, Ccmoswue nepeod Ueno8euecmeom.
SHepeemuyeckue, culpbesvie, KojocudecKue, — U poib QUUKU 8 peuleHuu SMmux
npooaem,

- pewams NpaxKmuKo-OpUeHMUPOBAHHblE KAYECMBEHHble U pacdemHvle huzuieckue
3a0ayu ¢ 6blOOPOM uzuuecKkou MoOelu, UCNONb3YS HECKOIbKO (UUYECKUX 3aKOHO8
unu  Qopmyn, CeA3bIBAIOWUX U3BECHble u3UdecKue BelUYUHbl, 6 KOHMeKCme
MENCNPEOMEMHBIX CBAA3€CL;

- 00BACHAMb NPUHYUNDBL PAOOMbL U XAPAKMEPUCMUKYU U3YUEHHBIX MAUWUH, NPUOOPOS U
MeXHUYEeCKUX YCmpoucme,

- 00BACHAMb YCI08USL NPUMEHEHUsT u3uvecKux mooenell npu peuleHuu Qu3uyecKux
3a0ay, HAX00UMb AOEKBAMHYIO NPeOlONHCeHHOU 3a0aue QU3UYECKYI0 MOOeb,
paspeuiamsv npoodiemy Kak HaA OCHO8€ UMEIOWUXCS 3HAHUL, MaK u npu nomMowu
Memooo8 OYeHKU.

KoJse6anust v BOJIHBI

Mexanndeckue KoueoaHus

OOyuaeMblil HAyYuTCS

- JaBaTh oOmpeaeicHUs: KoneOaHus, KojeOaTelbHas CHCTeMa, MEXaHUYECKUE
KoJieOaHusl, TapMOHUYECKHE KoyieOaHMs, CBOOOJHbIE KOJeOaHUs, 3aTyXalolllue
KoJIcOaHMS, BBIHYXK/ICHHbBIC KOJieOaHUs, PE30HAHC, CMEIICHHUE, aMILUIMTYa, MEPHO/I,
4acToTa, COOCTBEHHAs 4yacToTa, (pasa;




- TEepeYUCHATh YyCIOBUS BO3HUKHOBEHHS KOJ€OaHWI, TPUBOIAUTH IPUMEPHI
K0JIeOATCIILHEBIX CUCTEM;

- OMMCBHIBATh MOJICIIN: TIPY>KUHHBIN MasTHUK, MATEMAaTHUCCKUI MasTHUK;

- IEPEYHNCIISITh BUABI KOJIEOATEIHHOTO JBUKEHUS, UX CBOWCTBA,

- pacmo3HaBaTh, BOCIPOW3BOAWTH, HAONIOAAaTh TapMOHUYECKHE KoOJeOaHWMs,
cBOOOMHBIE, KOJeOaHWs, 3aTyxarolue KojeOaHus, BBIHYXKICHHBIC KoOJIeOaHUS,
pEe30HaHC;

- TIEPEYHCIIATh CIOCOOBI TMOJYYCHHUS CBOOOJIHBIX W BBIHYKICHHBIX MEXaHUYCCKUX
KoJIeOaHuii;

- COCTaBIISITh YpaBHCHHE MEXaHUYECKMX KOJICOaHMIA, 3amUChIBaTh €ro pEIICHUE,
OTIPEIEIATH TI0 YPABHEHUIO KOJICOATEIIBHOTO JBKEHUS MTapaMeTphl KOJIeOaHus;

- TPEACTaBIATh 3aBUCUMOCTh CMEIIEHHUS OT BPEMEHU TPU  KOJICOAHUIX
MaTEMaTUYECKOTO W TPYXKUHHOTO MAasSTHHKA TpapUUecKd, ONMPENesiTh MO rpaduky
XapaKTEPUCTUKHU: aMITUTY Ty, IIEPUO B YACTOTY;

- HaxOJWTh B KOHKPETHBIX CHTYaIlUSX 3HAYEHHUS IEPHOJa MATEMaTHYECKOTO M
MPY>KUHHOTO MasTHUKA, SHEPTHUH MasSTHUKA,

- OOBSICHATH MPEBPAICHUSI SHEPTUU TPU KOJCOAHUIX MATEMAaTHIECKOTO MasTHHUKA U
rpy3a Ha MPYKUHE;

- UCCJIE0BATh 3aBUCUMOCTH MEepHOo/Ia KOJIeOaHU MaTeMaTHYeCKOro MasiTHUKA OT €ro
JUTAHBI,

- HCCIIEZIOBATh 3aBUCUMOCTD MEpHo/ia KoJeOaHuil rpy3a Ha MPYKUHE OT €ro MacChl.
Obyuaemblil NOTYYUM BO3MOICHOCHb HAYYUMBCS

- NOHUMAMb U OOBACHAMb YELOCMHOCIb (PUUUECKOU Meopul, pa3iuiams SpaHuybl
ee NPUMEHUMOCIU U MeCmOo 8 psady Opyaux u3udecKux meoputl,

- enademv npuemMamu HOCMPOEHUS MeopPemuyecKux O0KaA3amelbemes, a makoice
NPOCHO3UPOBAHUSL OCODEHHOCMel NPOMeKaHus Qu3u4ecKux A61eHull U npoyeccos Ha
0CHOB€e NONYUEeHHbIX MeopPemuieckux bl80008 U 00KA3AMeNbCma,

- Xapaxkmepuzo8ams CUCMEMHYIO C853b MedHCO0y OCHOBONONALAIOUWUMU HAYYHLIMU
NOHAMUAMU. NPOCMPAHCIEO, 8peMs, Mamepus (8eujecmso, noie), 08udiceHue, Cuid,
SHepausi;

- 8bl0BU2AMb 2UNOMeE3bl HA OCHO8E 3HAHUSL OCHOBONONA2AIOWUX  PUIUYECKUX
3AKOHOMEPHOCMell U 3aKOHO8;

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb (YuU3UYECKUe IKCNEPUMEHNbL,

- Xapakxmepuzoeams 2100albHble NpoONeMyl, CcmosAwue nepeo 4en08eyecmeom.
9Hepeemuueckue, cbipbesvie, IKOI0SUHecKue, — U poab QUIUKU 8 peueHuu Smux
npooaem,

- pewiamsv NpaKmMuKo-OpUEeHMUPOBAHHbIE KAYeCMBeHHble U pacuemuble GuauiecKue
3a0a4u ¢ 8bl00POM Pu3UUECKOU MOOeNU, UCNONb3YSI HECKObKO (DUULECKUX 3AKOHO8
unu  Gopmyn, cea3vblearWux U3BeCmHbvle QuuYecKue BelUHUHbl, 8 KOHMeKCme
MeAHCNPEeOMEMHBIX CE53el;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTNUKY U3YUEHHBIX MAWUH, NPUOOPOS U
MeXHU4eCcKUx yCcmpoucms,



- 00BACHAMb YCN08US NPUMEHEHUs DUIULECKUX MoOelell npu peuleHuy Qu3uyeckux
3a0a4, HAXO0UMb AOEKBAMHYI0 NPEONIONCEHHOU 3adave QU3ULeCKYI0 MoOeb,
paspewiams npooaemy Kak HA OCHO8e UMEIWUXCS 3HAHUU, MAaK U npu nomowju
Memooo8 OYeHKlU.

DJIeKTPOMArHUTHbBIC KOJICOaHUS

OOyuaeMblil HAyYUTCS

- JaBaTh OMNpPEACICHUS MOHATHIM: JJICKTPOMArHUTHBIC KOJICOaHWsI, KOJeOaTeIbHBIN
KOHTYD, cBOOO/THBIC DJIEKTPOMATrHUTHBIC KoJIe0aHus, BBIHYKJICHHBIC
DJIGKTPOMATrHUTHBIC KOJICOAHMsI, TIGPEMEHHBI DJJIEKTPUYECKHA TOK, aKTHBHOE
COTPOTHUBIICHUE, [IEHCTBYIOIIEC 3HAYCHHE CHUJIBI TOKa, JEHCTBYIOIIEE 3HAYCHHE
HanpspKeHus, TpanchopMaTop, Ko3pPHUIHeHT Tpanchopmanuu;

- U300paXkaTh cXeMy KoJebaTeIbHOr0 KOHTYpa M OMUCHIBATh CXEMY €ro padoThI;

- pacmo3HaBaTh, BOCIIPOU3BOJUTH, HAOIIOAATh CBOOOJHBIE BJIEKTPOMArHUTHBIC
KOoJeOaHusl, BBIHYXKJEHHBIC JJIGKTPOMATHUTHBIC KOJIeOaHMs, PE30HAHC B IEMH
MIEPEMEHHOTO TOKa;

- aHaJM3UpOBaTh TPEBPAIICHHUS OSHEPrUM B KOJIEOATEILHOM KOHTYpE TIpH
AIIEKTPOMATrHUTHBIX KOJICOAHUSIX;

- TPEJICTABIISATh 3aBUCUMOCTD JJIEKTPUUYECKOTO 3apsijia, CUIIbI TOKA U HAIPSKEHUS OT
BPEMEHU TPU CBOOOJHBIX JIEKTPOMATHUTHBIX KOJIEOAHUSAX; OMPENENsATh Mo rpaduxy
KOJIeOaHMM eT0 XapaKTePUCTUKU: aMIUIUTYY, IEPUOJ] U YaCTOTY;

- [POBOJUTH AHAJOTHUIO MEXKIY MEXaHWYECKMMH U  3JIEKTPOMArHUTHBIMU
KOJICOAHUSIMU;

- 3amuchiBaTh (opmyny ToMmcoHa; BBIUMCIATH C MOMOIIbIO (GopMynbl TomcoHa
NEPUOJ M YaCTOTYy CBOOOMHBIX 3JIEKTPOMArHUTHBIX KOJeOaHUM; OMpeAensiTh MepHo,
4acTOTy, aMIUTUTYAy KOJIeOaHUI B KOHKPETHBIX CUTYaIUsX;

- OOBSACHATH MNPUHUMUI TOJYYEHUS TNEPEeMEHHOr0 TOKa, YCTPOWCTBO TIeHeparopa
MIEPEMEHHOTO TOKa;

- Ha3bIBaTh OCOOCHHOCTH TEPEMEHHOTO JJEKTPHUUYECKOTO TOKAa Ha YYacTKe LEMu C
PE3UCTOPOM;

- 3aITUCHIBATh 3aK0H OMa JIJIs 1IeNU IEPEMEHHOT0 TOKa,

HAaXOJUTh 3HAYEHUS CHJIBI TOKA, HANPSDKCHHS, AKTUBHOTO COMPOTHBIICHUS IEMH
MEPEMEHHOT0 TOKa, IEHCTBYIONNX 3HAYECHUHN CHIIBI TOKA M HAPSKCHUS,

- Ha3bIBaTh YCJIOBUS BOSHUKHOBEHUS PE30HAHCA B IIEMU IEPEMEHHOTO TOKA;

- OMUCHIBATh YCTPOMCTBO, MPUHIIUII JCHCTBUSL U MIPUMEHEHHE TpaHchopmaTopa;

- BBIYUCIATH KOG HUIMEHT TpaHCHOPMAIIKU B KOHKPETHBIX CUTYaIHSIX

Obyuaemblii NOLYYUM 803MOIHCHOCHb HAYYUMBCSL

- NOHUMAmMb U OOBACHAMb YETOCMHOCIb DUULECKOU MeopuU, pasiuiams SPaHuYbl
ee NPUMEHUMOCMU U MeCMO 8 psdy Opyaux u3udecKux meoputl,

- enademsb npuemamu HOCMPOEHUS MeoOPemuUyeckux O0KA3amenbcmes, a makoice
NPOCHO3UPOBAHUSL OCODEHHOCMeEl NPOMeKaHUus Qu3u4ecKux A61eHUull U npoyeccos Ha
0CHOB€e NOJYYUEeHHbIX MeopPemuieckux bl80008 U 00KA3AMeNbCma,




- Xapakmepu3o8ams CUCMEMHYIO C8A3b MedHCO0Y OCHOBONONALAIOWUMU HAYYHBIMU
HOHAMUAMU. NPOCMPAHCMEO, 8peMs, Mamepus (eujecmso, noie), 08udiceHue, Ccuud,
SHepaus;

- 8blOBUCAMb 2UNOMe3bl HA OCHOBe 3HAHUSA OCHOBONONALAIOUWUX  uU3UUEeCKUX
3aKOHOMEPHOCMElU U 3AKOHO8;

- CAMOCMOSIMENbHO NAAHUPOBAMb U NPOBOOUMb (YU3UYECKUe IKCNEPUMEHNDL,

- Xapaxmepuzogams 2100a1bHble NPoOIeMbl, Ccmoswue neped 4ei08eyecmeom.
9Hepeemuueckue, Ccbipbesvie, IKON0SUHEeCKUe, — U poab QU3UKU 8 peleHuu mux
npooaem,

- peuiamsv NPAKMUKo-OpUEHMUPOBAHHbIE KAYECMBEeHHble U pacdemmubvie QuuyecKkue
3a0ayu ¢ 8b100poM Pu3UUeCKOl MOOelU, UCHONb3YS HECKOJILKO (U3UUeCKUX 3aKOHO8
unyu  Gopmyn, cea3vbl8aOWUX U3Becmuble @uauuecKue GelUdUHbl, 6 KOHmeKcme
MeAHCNPEeOMEMHbBIX CE53el;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTNIUKY U3YUEHHBIX MAWUH, NPUOOPOS U
MeXHU4ecKux yCcmpoucms,

- 00BACHAMb YCN08UL NPUMEHEHUs DUUYECKUX MoOelell Npu peuleHuu Qu3uyeckux
3a0ay, HAX00UmMb A0eKBAMHYI0 NPeOJlONHCEHHOU 3adaue QU3UYEeCKYI0 MOOeb,
paspewiamv npobaemMy KAK HA OCHOBE UMEIOWUXCSA 3HAHUU, MAK U Npu NoMouju
Memoo0o8 OUeHKU.

MexaHu4ecKre BOITHbI

OOyuaeMblil HAYIUTCS

- JaBaTh ONpENENICHUS TMOHATUNA: MEXaHW4YecKas BOJHA, IOMepeyHas BOJIHA,
MPOJI0JIbHAST BOJIHA, CKOPOCTh BOJIHBI, JJIMHA BOJIHBI, (ha3a BOJHBI, 3BYKOBasi BOJIHA,
TPOMKOCTh 3BYyKa, BBICOTa TOHA, TEMOp, OTpaKCHHE, IMPEIIOMJICHHUE, IOTJIOIICHHE,
uHTEePPEPCHITNSI MEXaHWYECKUX BOJH, KOTEPEHTHBIC WCTOYHUKH, CTOS4as BOJIHA,
aKyCTUYECKUU PE30HAHC, TNIOCKOTOJIIPU30BaHHAS BOJIHA;

- IEPEYUCIISITH CBOMCTBA M XapAKTEPUCTUKA MEXaHUYECKHUX BOJIH,

- pacmo3HaBaTh, BOCIPOMU3BOANTH, HAOMIOAATh MEXAHWUYECKHE BOJIHBI, MOTICPEUHBIC
BOJIHBI, TPOJOJBbHBIC  BOJHBI, OTpPAKCHHE TNPEIOMJICHHE, TOTJIONIEHUE
uHTEPPEPEHITNIO0 MEXaHUIECKUX BOJIH;

- HA3bIBaTh XapaKTEPUCTUKHU BOJH: CKOPOCTh, YaCTOTA, JJIMHA BOJIHBI, Pa3HOCThH (a3
BOJTH;

- OIPEACNATh B KOHKPETHBIX CUTYaIUSX CKOPOCTH, YACTOTHI, IJTUHBI BOJIH, PA3HOCTH
ba3.

Obyuaemblii NOLYYUM 803MOIHCHOCHb HAYYUMBCSL

- NOHUMAaMb U 00BACHAMb YETOCMHOCb PU3UUECKOU Meopul, pa3iuiams SpaHuybl
ee NPUMEHUMOCMU U MeCMO 8 psdy Opyaux u3udecKux meoputl,

- enademsb npuemamu HOCMPOEHUS MeoPemuyecKux O0KA3amenbemes, a makoice
NPOCHO3UPOBAHUSL OCODEHHOCMel NPOMeKaHUus Qu3u4ecKux A61eHull U npoyeccos Ha
0CHOB€e NOJYYUEeHHbIX MeopPemuieckux bl80008 U 00KA3AMeNbCma,

- 8blOBUCAMb  2UNOME3bl HA OCHOBe 3HAHUSL OCHOBONONAAIOWUX  (PU3UUECKUX
3aKOHOMepHOCMel U 3aKOHO8,

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb hu3UYeCKUe IKCNEPUMEHNbL,




- pewiams NpaKmuKo-oOpUeHMUPOBAHHblE KAUeCmEeHHble U pacuemuble (usuyeckue
3a0a4u ¢ 8blOOPOM hu3UUEeCKOU MOOeNU, UCHONB3YS HECKOIbKO (UULECKUX 3AKOHO8
unu  Gopmyn, CeA3blBAOWUX U3BECMHble (Qu3uUecKue BelUYUHbl, 6 KOHMeKcme
MENCNPEOMEMHBIX CBA3E.

DJIEKTPOMArHUTHBIC BOJTHBI

OOy4aeMbIii HAYIUTCS

- J1aBaTh OINPEJCIICHHS MOHITHI: AJIEKTPOMAarHUTHOE TIOJIE, BUXPEBOE DJICKTPUUCCKOE
0JIe, DJICKTPOMArHUTHBIC BOJIHBI, CKOPOCTh BOJIHBI, JJIMHA BOJHBI, ()a3a BOJIHBI,
OTpaK€HHEe,  NPEIIOMJICHHE,  TOIJIONICHUE,  WHTepPEpeHIMs,  JTUQPpPaKIu,
TIOTICPEYHOCTh, MOJIIPU3AINSA JICKTPOMArHUTHBIX BOJIH, PaIuOCBsA3b, PAJHOIOKAITHS,
aAMIUTATYTHAS MOTYJISIINS, 1CTCKTHPOBAHHCE,

- 00BSICHATH B3aMMOCBSI3b IIEPEMEHHBIX 3JICKTPHUESCKOTO U MATHUTHOTO TTOJICH;

- PUCOBATh CXEMY PaCIPOCTPAHCHHUS ICKTPOMArHUTHOMW BOJIHEI;

- IEPEUNCIIATh CBOMCTBA M XaPAKTEPUCTUKH AICKTPOMArHUTHBIX BOJIH;

- pacro3HaBaTh, HAONIOAATh JJICKTPOMArHUTHBIC BOJHBI, H3JIyUYCHHE, IPHUEM,
OTpaXEHHUE, TMOrJoIlIeHue, uHTephepeHunuto, AudpaKIuio. [Tonsipuzariuto
3JICKTPOMArHUTHBIX BOJIH;

- HAaXOJWTh B KOHKPETHBIX CHUTYyaIlUsAX 3HAUYCHUS XapaKTCPHUCTHK BOJIH: CKOPOCTH,
JaCTOTHI, JITTHHBI BOJIHBI, Pa3HOCTH (a3,

- OOBACHATH IPUHITUI PATUOCBS3H U TCICBHICHHUS.

Obyuaemblil NOIYUUM B0ZMONCHOCHL HAYYUMbCSL

- NOHUMAmMb U 0OBACHAMb YETOCMHOCHb DUUYECKOL Mmeopul, pa3iuidams 2panuybl
ee NPUMEHUMOCTU U MeChOo 8 psidy Opyaux uzuieckux meopuii;

- e1ademv NpUeMamu NOCMPOEHUsT Meopemudeckux O00Ka3amenbems, d maKdice
NPOCHO3UPOBAHUSL 0COOEHHOCMeEl NPOMEKAHUS DU3UUeCKUX SAGNeHUll U NPoyeccos Ha
OCHOBE NOIYYEeHHBIX MeOPemUeCcKUX 8bl80008 U OOKAZAMENbCME,

- 6bl0BUCAMb  2UNOMe3bl HA OCHO8e 3HAHUSL OCHOBONOIALANWUX  DU3UUECKUX
3aKOHOMEPHOCMell U 3aKOHO8;

- CamMoCmosiImenbHoO NIAHUPOBAMb U NPOBOOUMb hu3UUecKue IKCNePUMEeHMbl,

- pewiams NPaKmMuKo-oOpUeHMUPOBAHHblE KAUeCMEeHHble U paciemuvle usuyeckue
3a0auu ¢ 8bl00POM PU3UUECKOU MOOeNU, UCNOIb3YSI HECKOAbKO (DPU3UUECKUX 3AKOHO8
unu  Gopmyn, CeA3bIBAWUX U3BECMHble (Qu3UuecKue BelUYUHbl, 6 KOHMmeKcme
MENCNPEOMEMHBIX CBA3EIU.

Onruka

CBETOBBIC BOJTHBI.

["eoMeTpuyecKas U BOJIHOBAS ONITUKA

OOyuaeMblil HAyYuTCS

- JaBaTh OIpPEJACICHHUS TOHSATHUH: CBET, KOPIMYCKYJISPHO-BOJHOBOM JIyajqu3M CBETa,
reoMeTpHuUecKas ONTHKAa, CBETOBOM Jy4, CKOpPOCTH CBETa, OTPAXCHHUEC CBETa,
IPEJIOMJICHUE CBETA, MOJHOE OTPAXKCHHUE CBETA, YTOJI MMaICHUS, YTOJl OTPAXKCHHMS, YOI
IPEJIOMJICHUS, OTHOCUTEJIBHBIN MMOKa3aTe/b MPEIIOMIICHHUsS, a0COJIIOTHBIN MMOKa3aTeb
NpeJOMIICHHUS, JIMH3a, (DOKYCHOE pacCTOSHUE JIMH3bI, ONTHYCCKAs CHJIa JIMH3BI,




aucrepcusi cBeTa, MHTepdepeHius cBera, AU(pakIUOHHAs pEIIeTKa, MOJSIPU3aIs
CBETa, ECTECTBEHHBIN CBET, MJIOCKOIMOJISIPU30BAHHBIN CBET;

- ONKACBIBATh METObI U3MEPEHHUSI CKOPOCTH CBETA;

- IEPEYNCIIATH CBOMCTBA CBETOBBIX BOJIH;

- pacro3HaBaTh, BOCIPOM3BOAUTH, HAOIIOAATh PACIPOCTPAHEHHE CBETOBBIX BOJIH,
OTpaXeHHE, NPEJIOMJICHUE, IOTJIOLIEHUE, TUCHEPCUI0, MHTEP(EPEHIINI0 CBETOBBIX
BOJIH;

- (opmynupoBaTe npuHLUI ['tOlireHca, 3aKOHbI OTPAKEHUS U IPEJOMIICHUS CBETa,
I'PaHULIBI UX IPUMEHUMOCTH;

- CTPOUTH XOJ JIy4ed B IUIOCKONAPAJIICIBHON IUIACTUHE, TPEYTOJIBHOW IpU3ME,
TOHKOM JIMH3E;

- CTPOUTH U300pakeHrE peMeTa B INIOCKOM 3epKalie, B TOHKO JIMH3E;

- TEPEYUCIATh BUIBI JIMH3, UX OCHOBHBIE XAapAaKTEPUCTHUK — ONTHYECKHU LIEHTD,
TJIaBHAs ONTUYECKAs OCh, (DOKYC, ONITUYECKAS CUIIA;

- HAXOAUTh B KOHKPETHOM CUTyallMy 3HAYECHUS yIjla NaJeHUs, yIila OTPAXKEHUs, yria
IPEJIOMJIEHUS, OTHOCUTEJIBHOTO MTOKa3aTels MPeoMIIeHus, aDCOTIOTHOTO MOoKa3aTess
IPEJIOMJIEHUS, CKOPOCTH CBETa B cpeze, (POKYCHOTO pacCTOSHUS, ONTUYECKOW CHIIbI
JVH3bL, YBEJIWYEHUsS JIMH3bI, Mepuoja IU(PAKUMOHHOM PEIIETKH, IOJO0KECHHUS
UHTEP()EPEHIIMOHHBIX U TU(PPAKINOHHBIX MAKCUMYMOB 1 MUHUMYMOB;

- 3amuchiBaTh (OPMYJly TOHKOM JIMH3bI, HAaXOAUTh B KOHKPETHBIX CUTYyallUsIX C €€
IIOMOIIIbIO HEU3BECTHBIC BEJINYUHBI;

- 00BACHATH NPUHILIUIT KOPPEKLIUU 3PEHUS C IOMOIIBIO OUKOB;

- SKCIIEPUMEHTAJILHO ONpPENENITh I0Ka3aTedb MPEIOMIICHUS cpeabl, (POKYCHOE
paccTtositHue coOWparolmield JMH3bl, JUIMHY CBETOBOM BOJHBI C  MOMOUIBIO
TU(PaKIIMOHHOMN PELIETKH;

- BBIICJISITH OCHOBHBIE MOJIOKEHNS KOPITYCKYJIIPHOW U BOJIHOBOW TEOPUM CBETA
Obyuaemblii NOTYYUM 803MOIHCHOCHL HAYYUMBCSL

- NOHUMAmMb U O0OBACHAMb YETOCMHOCHb (DUUUECKOU Meopull, pasiuiams cpaHuybl
ee NPUMEHUMOCIU U MECMO 8 PA0y OpY2ux huauvecKux meopuil,

- gnademv NpueMamMu NOCMPOEHUS. MEeOPemudeckux O0OKA3amenbCms, a makKice
NPOCHO3UPOBAHUA 0COOEHHOCMEU NPOMEKAHUS PUULECKUX AGIEHUL U NPOYeccos Ha
OCHOB€e NONYYUEHHbIX Meopemuieckux bl80008 U 00KA3amenNbCms,

- XApakxmepu3oeamsv CUCMEMHYIO C653b MeHCOY OCHOBONONALAIOUWUMU HAYYHLIMU
HOHAMUAMU. NPOCMPAHCMEO, 8peMs, Mamepus (eujecmso, noue), OgudiceHue, Cuud,
SHepausi;

- 8bl0BU2AMb 2UNOMeE3bl HA OCHO8E 3HAHUSL OCHOBONONA2AIOWUX  DUIUYECKUX
3aKoHOMepHOCmel U 3aKOHO8,

- CaMOCMOSIMENbHO NAAHUPOBAMb U NPOBOOUMb PU3UUECKUE IKCNEPUMEHNbL,

- Xapakmepuzoeamuv 2100aabHblIe NPOONIEeMbl, Cmoswue nepeo Her08euecmeom.
SHepeemuueckue, cobipbesvle, IKOA02UHecKue, — U poab QUIUKU 6 PeueHuu 3mux
npooaem;

- pewiamsv npaKmuKo-OpUeHMUpOBaHHvle KauecmeeHHubvle U pacuemuvle Quauieckue
3a0auu ¢ 8b160pOM husuUUecKoU MOOenU, UCHONb3YS HECKObKO (DUUUECKUX 3AKOHOG
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unyu  opmyn, ceaA3vbl8aAOWUX U3Becmuble @u3uuecKue GeludUHbl, 6 KOHmeKcme
MENCNPEOMEMHbBIX CBA3EU,

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCUKYU U3YYEHHBIX MAUWUH, NPUOOPO8 U
MEXHUYEeCKUX YCmpoucme,

- 00BACHAMb YCI08USL NPUMEHEHUsT Pu3uuecKux mooenel npu peuleHuu Qu3uyecKux
3a0ay, HAX00UMb AOEKBAMHYIO NPEOJIOJNHCEHHOU 3a0aue QUUYECKYI0 MOOeib,
paspeuiams npoodremy Kak HA OCHO8e UMEIOWUXCS 3HAHUL, MAaK u npu noMowu
Memoo08 OUeHKU.

N3ny4yeHus ¥ COEKTPbI

OOyuaeMblil HAy9UTCS

- JlaBaTh OIPEACIICHUE IMOHATUM, TEIUIOBOE H3IIyYEHHE, 3JIEKTPOJIOMHHECLIEHIIHS,
KaTOJIOJIOMUHECIICHIINSA, XEMUOIIOMUHECLEHIIUSA, (POTOTIOMUHECLICHIIUS, CILIOIIHOM
CIIEKTP, JIMHEHYaThIM  CIIEKTP, IOJOCATBIM  CIIEKTP, CIEKTp  IOTJIOLIEHUS,
CIIEKTPAJIbHBIN aHAJIN3;

- IEPEYUCIISTh BUABI CIIEKTPOB;

- pacro3HaBaTh, HaOMIOAATh CIUIOIIHOM CHEKTp, JUHEHYaThId CHEKTp, MOJO0CATHIA
CHEKTp, CHEKTP U3IYyUYEHHUS U CIIEKTP MOTJIOIICHHUS;

- NIEPEUYnCIATh BHUABI 3JEKTPOMArHUTHBIX W3JIyYEHHH, WX HMCTOYHUKH, CBOWCTBA,
IIPUMEHEHUE;

- CPaBHMBATh CBOMCTBA 3JICKTPOMAarHUTHBIX BOJIH PA3HOM 4acTOTHI.

Obyuaembiti NOAYUUM B03MONCHOCHL HAYUUMbCS

- NOHUMamyb U 0OBACHAMb YEeNOCMHOCMb DUUYECKOU Meopul, pa3iuiams cpaHuybl
ee NPUMEHUMOCMU U MeCmo 8 pdy Opy2ux Qu3uiecKux meoput;

- e1a0emv npuemamu NOCMPOEHUs. MeopemudecKux O00Ka3amenbCmes, d makKoice
NPOCHO3UPOBAHUSL OCOOEHHOCmel NPOMeKanusi Ou3u4ecKux s61eHull U npoyeccos Ha
OCHOB€ NOJIYYeHHbIX MeoPemuUdecKux bl80008 U 0OKA3AMENbCME,

- 6bl0BU2AMb  2UNOME3bl HA OCHO8E 3HAHUSL OCHOBONONALANOWUX  (DU3UUECKUX
3aKOHOMepHOCmel U 3AKOHO8;

- CaMOCmMOosIMenbHO NIAHUPOBAMb U NPOBOOUMb hu3udecKue IKCNepUMeHmbl,

- peuwiamsv NPaKMuKo-OpUEHMUPOBAHHbIE KAYECMBEHHblE U pacuemmubvle QuauyecKkue
3a0auu ¢ 8bl0OPOM PU3UUECKOU MOOeNU, UCTOIb3YSI HECKOIbKO (DPU3UUECKUX 3AKOHO8
unu  opmyn, ceazviearoOwux u3eecmuvie @uauuecKkue GeruyuHvl, 8 KOHMeKcme
MeAHCNPeOMEeMHbIX CEA3€l.

OcHoBa cnienMaJbHON TEOPHUH OTHOCHTEJIBLHOCTH

OOyuaeMblil HAYIUTCS

- 1aBaTh OIpEAETICHUs MOHIATHI: COOBITHE, TOCTYIIAT, HHEPIHAIbHAS CUCTEMa OTYETa,
BpeMs, JJIMHA TeJla, Macca MOKOsl, UHBAPUAHT, YJHEPTHUs TTOKOS;

- OOBSACHATH MPOTUBOPEUUS MEXIY KJIACCUYECKOW MEXAHUKOW M DJIEKTPOAMHAMUKON
Makcgeinna u npuunHsl nossienus CTO;

- popmynupoBats noctyinarsl CTO;

- ¢popmynupoBaTh BEIBOIBI U3 nocTyaaToB CTO

Obyuaemvlti NOIYUUM BOZMONCHOCHIL HAYUUMBCS
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- NOHUMAMb U 0OBACHAMb YETOCMHOCL PU3UUECKOU Mmeopul, pa3iuiams 2paHuybl
ee NPUMEHUMOCMU U MeCmo 8 psady Opy2ux uau4ecKux meoputl,

- enademb npuemMamu HOCMPOEHUs MeopPemuyecKux O0KaA3amealbemes, a makoice
NPOCHO3UPOBAHUSL OCODEHHOCmel NPOMeKaHus Qu3uieckux A6leHUull U npoyeccos Ha
0CHOBe NOJYYUEeHHbIX MeoPemuieckux bl80008 U 00KA3AMeNbCM8,

- 8bI0BUCAMDb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOIALAIOWUX  (PUUYECKUX
3aKOHOMepHOCMeEl U 3AKOHO8

KBanroBasi puszuka

CBeTOBBIC KBaHTHI

OOy4aeMbIii HAYIUTCSI

- JaBaThb onpeneneHus TNoHATUN: (oTodddeKkT, KBAaHT, TOK HACHIIICHHUS,
3aJIep KUBAIOIIEe HAIPsKEHUE, paboTa BhIX0/1a, KpacHas rpanuia Gpororddexra;

- pacmo3HaBath, Ha0IIOAATh ABICHUE HOTOADPEeKTa;

- ONHUCHIBATH OMBITHl CTONETOBA;

- popmynupoBath runoresy [lnanka o kBaHTax, 3akoHbl (OTOIPPeKTa;

- aHAJIM3UPOBATh 3aKOHBI (hoTOAh(PeKTa;

- 3alMCHIBATh M COCTABIISATh B KOHKPETHBIX CUTYaIlMsAX ypaBHEHHE DWHINTEHHA IS
dotorddexra u HaXOAUTh C €r0 MOMOILBIO HEU3BECTHBIE BEIMYUHBL;

- IPUBOJIUTH TIPUMEPHI UCTIONB30BaHUs (OTOdD(DEKTa;

- 00BACHATDH CYyTh KOPIYCKYJISIPHO BOJTHOBOT'O Ayain3Ma;

- ONUCHIBATH ONbITHI JlebeneBa Mo U3MEPEHUI0 JaBJICHUS CBETA U MOATBEPIKIAIOIINX
CJI0KHOE CTPOEHHE aToMa;

- aHaIM3UpPOBaTh pabOTy YUYEHHBIX IO CO3/JaHUI0 MOJIEIM CTPOEHHUS aroma,
MOJTyYEHHUIO BBIHYXJICHHOTO H3Ty4YeHUs, MPUMEHEHUH JIa3epOB B HAayKe, MEAHIINHE,
MIPOMBIIIIIEHHOCTH, OBITY

Obyuaemblii NOLYYUM BO3MOIHCHOCHb HAYYUMBCSL

- NOHUMAMb U OOBACHAMb YETOCMHOCIb DUIUYECKOU MeopuU, pasiuiams SpaHuybl
ee NPUMEHUMOCIU U MeCMO 8 psady Opyaux u3udecKux meoputl,

- enademb npuemMamu HOCMPOEHUs MeoPemuyecKux O00KaA3amenbemes, a makoice
NPOCHO3UPOBAHUSL OCODEHHOCMel NPOMEKaHUus Qu3uieckux A61eHUl U npoyeccos Ha
OCHOB€e NONYUEHHbIX Meopemuieckux bl80008 U 00KA3amenNbCme,

- Xapakmepu3o8ams CUCMEMHYIO CB8A3b MedHCOY OCHOBONONALAIOWUMU HAYYHBIMU
NOHAMUAMU. NPOCMPAHCMEO, 8peMs, Mamepus (eujecmso, noue), 08udiceHue, Cuud,
SHepausi;

- 8bl0BU2AMb 2UNOMe3bl HA OCHO8E 3HAHUSL OCHOBONONA2AIOWUX  PUIUYECKUX
3aKOHOMeEpHOCmelU U 3aKOHO8;

- CaMOCMOSMENbHO NAAHUPOBANb U NPOBOOUMb uzUUecKUe IKCHePUMEHMbL,

- Xapakmepuzoeamuv 2100aibHble NPoONeMbl, cmoswue neped Hen08eyecmeoM.
9Hepeemuueckue, Cbipbesvie, IKON0SUHeCKUe, — U poab QU3UKU 8 pelueHuu mux
npooaem;

- pewiamsv NpaKmMuKo-OpUEHMUPOBAHHbIE KAYeCMBeHHble U pacuemuble (uauieckKue
3a0aqu ¢ 8bl00pOM Pu3UUECKOU MOOeNU, UCNONb3YSI HECKOIbKO (DU3ULECKUX 3AKOHO8
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unyu  opmyn, ceaA3vbl8aAOWUX U3Becmuble @u3uuecKue GeludUHbl, 6 KOHmeKcme
MeAHCNPeOMEMHbIX CE53el;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTNUKY U3YUEHHbIX MAWUH, NPUOOPOS U
MeXHU4eCcKUx yCmpoucms,

- 00BACHAMb YCI08USL NPUMEHEHUs PU3ULeCKUX Mooenell npu peueHuy Qu3uieckux
3a0ay, HAX00UMb AOEKBAMHYIO NPEOJIOJNHCEHHOU 3adade QU3UYECKYI0 MOOeb,
paspewiams npooaemMy KaK HA OCHOBE UMEIOWUXCSA 3HAHUU, MAaK U Npu NnomMouju
Memoo08 OUeHKU.

AtomHas duzuka

OOy4aeMbIii HAYIUTCSI

- JaBaTh OMPEACIICHUS TMOHSATHI: aTOMHOE SJIPO, YPHEPTETUYCCKUN yPOBEHb, YHEPTHS
WOHU3AIIMN, CIOHTAHHOE W BBIHYKJIEHHOE M3 TyYeHUE CBETA;

- OMUCHIBATH OMBITHI Pe3epdopra;

- ONKUCHIBATh U CPaBHUBATH MOjieu aToma TomcoHa u Pezepdopna;

- paccMaTpuBaTh, UCCIIEIOBATh U OMUCHIBAThH JIMHEHUYATHIC CTICKTPHI;

- (opMynmupoBaTh KBaHTOBBIC IOCTYJaThl bopa; OOBSICHATH JWHEWUYATHI CIICKTPHI
aToMa BOJIOpOJa Ha OCHOBE KBAaHTOBBIX MOCTYNaToB bopa;

- paccuuTHIBaTh B KOHKPETHOW CHTYyaIlMM YacTOTy W JJIMHY BOJIHBI HCITyCKaeMOTO
¢boTOHA MpU MEepexo/ie aToMa U3 OJIHOTO CTAIIMOHAPHOTO COCTOSTHUS B JPYTroe
Obyuaemblil NOTYYUNM BO3MOICHOCHb HAYYUMBCS

- NOHUMAMb U OOBACHAMb YELOCMHOCIb (PU3UUECKOU Meopul, pa3iuiams SpaHuybl
ee NPUMEHUMOCMU U MECMO 8 P50y Opyaux huzudecKux meoputl,

- gnademv npuemMamu NOCMPOEHUST MEeOPemUdeckux OOKA3amenbCms, a maKice
NPOCHO3UPOBAHUSL OCODEHHOCmel NPOMeKaHus Qu3u4eckux A6leHUull U npoyeccos Ha
0CHOB€e NONYUEeHHbIX MeopPemuieckux bl80008 U 00KA3AmMenNbCma,

- Xapaxkmepuzo8ams CUCMEMHYIO C853b MedHCO0Y OCHOBONONALAIOUWUMU HAYYHBLIMU
HOHAMUAMU. NPOCMPAHCIEO, 8peMs, Mamepus (8eujecmso, noie), 08udiceHue, Cuid,
SHepeusi;

- 8blOBUCAMb  2UNOMeE3bl HA OCHOBe 3HAHUS OCHOBONONAAIOWUX  u3UYecKux
3AKOHOMEPHOCMell U 3aKOHO8;

- CaMOCMOSMeNbHO NIAHUPOBAMb U NPOBOOUMb (PUUYECKUE IKCNEPUMEHMbL,

- Xxapakmepuzosams 2100ajibHble NpodlemMvl, cmoswue nepeod Ueio8euecmeom.
9Hepeemuyeckue, Cculpbesvle, 3KojJo2udecKue, — U poib (QUIUKU 8 peuleHUu 3mux
npooaem,

- pewiams NPaKmMuKo-opUeHMUPOBAHHblE KAYeCMEeHHble U pacuemmuble (usuyeckue
3a0auu ¢ 8blOOPOM PuzuuecKol MOOelU, UCNONb3YSL HECKOIbKO QU3UYEeCKUX 3aKOHO8
unu  Gopmyn, cea3vblearWux U3BeCmHbvle QuUYecKue BelUdUHbl, 8 KOHMeKCme
MeAHCNPEeOMEMHBIX CE53el;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTIUKY U3YUEHHBIX MAWUH, NPUOOPOS U
MeXHU4eCcKUx yCcmpoucms,

- 00BACHAMb YCI08USL NPUMEHEHUs PUULECKUX MOoOelell Npu peuleHul Qu3uyeckux
3a0a4, HAxXo0umov A0eK8AMHYIO NPEONONCEHHOU 3a0ade @QU3UUecKY0 MOOeb,
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paspewams npoonemy Kak HA OCHO8€ UMEIOWUXCS 3HAHUL, MaK u npu noMowu
Memooo8 OYeHKl.

du3KMKa AaTOMHOTO Sapa

OOyuaeMblil HAy4UTCS

- JlaBaTh ONpPEICICHUS MOHATHI: MACCOBOE YUCJIO, HYKJIOHBI, SIIEPHBIC CHIIBI, Te(eKT
Macc, SHEPrus CBS3H, yJCiIbHAas JHEPTUS CBSA3M aTOMHBIX SICp, PaJIHOaKTHBHOCT,
NEPUOJT TIOJIypachaja, HWCKYCCTBCHHAs PaJuOaKTUBHOCTb, SIACPHBIC PCaKIIUH,
DHEPreTUYCCKUHA BBIXOJ SIICPHOM peakiuu, KodQPHUIIMEHT pa3MHOKECHHS HEHTPOHOB,
KPUTHYECKAs Macca, PEaKTOPhI-Pa3MHOKHUTEIIHA, TCPMOSICPHAs PCAKIIUS:

- CpaBHHMBaTh CBOIMCTBA IIPOTOHA U HEHUTPOHA;

- OIMMCHIBATh TPOTOHHO-HEUTPOHHYIO MOJIETIh SIIPa;

- OTMIPEACIISITh COCTAB SACP PA3IMYHBIX AJIEMEHTOB C TMTOMOIIBIO TabIuITbl MeHeneena;
M300pakaTh U YUTATh CXEMBI aTOMOB;

- BBIYUCIITH Je(DEKT MacC, YHEPTUIO CBSI3U M YACTbHYIO SHEPTHIO CBSI3M KOHKPETHBIX
aATOMHBIX SJICP; AHAJIM3UPOBATH CBSA3b YACIHHOW DHEPTUU CBSI3H C YCTOWYMBOCTHIO
anep;

- IEPEYHCIISITh BUABI PATHOAKTHBHOTO paciiajia aTOMHBIX SAEp;

- CpaBHHMBaThb CBOWMCTBa aibda-, OeTa- W raMma-u3IydeHUH; 3alrChIBaTh ITpaBHIIA
CMEIIICHHS TIPU PAJMOAKTUBHBIX pacIiajiax; ONPEeAeisaTh dJIEMEHThI, 00pa3yIoIrecs B
pe3yJbTaTe paJuOaKTUBHBIX PACcaIOB,;

- 3aIMChIBaTh, OOBICHATH 3aKOH PaJMOAKTUBHOTO paclajia, yKa3blBaTh T'PAHUIIBI €0
MPUMEHUMOCTH; OTIPEJICNIATh B KOHKPETHBIX CUTYAlMsIX YHCIIO HEepacHaBIIUXCS sAep,
YHUCJIO PACIaBIINXCS SAep, MEPHO/ ITOIypaciaia;

- TIEPEYHCIIATh M OMUCHIBATH METOJbI HAONIOACHUS W PETUCTPAIUU DJIEMEHTAPHBIX
YACTHIL;

- 3amUChIBaTh SACPHBIC PEAKIUH, OINPEACNATh MPOAYKTH SIACPHBIX PEaKITHi,
PacCYMTHIBATh SHEPTUUECCKUHN BBIXOJ SACPHBIX PEaKIIHIA,

- 0OBSCHATH IPUHITUIIBI YCTPOHCTBA U PAOOTHI SIIEPHBIX PEAKTOPOB;

- Y9aCTBOBATh B 0OCYXICHUM MPEUMYIICCTB U HEOCTATKOB SICPHON SHEPTCTUKHU
Obyuaemvlili NOIYHUM BOZMONCHOCb HAYUUMBCS

- NOHUMAMb U 0OBACHAMb YEIOCMHOCMb (QU3UYECKOL Meopull, pa3iudams epaHuybl
ee NPUMEHUMOCTU U MeCO 8 POy Opyaux Quaudeckux meopuil;

- 81ademv npuemamu NOCMPOEHUs Meopemuyeckux O0oKaA3amenbCcms, a maKdice
NPOSHOZUPOBAHUSL OCODEHHOCEN NPOMEKAHUSL PUUUECKUX ABNeHULl U NPOYUECCcos8 Ha
OCHOB€ NOJIYYeHHbIX MeoPemuUdecKUux 8b1860008 U OOKA3AMENbCME,

- Xapaxkmepuzo8ams CUCMEMHYIO C813b Medic0) OCHOBONONALAIOUUMU HAYYHBIMU
NOHAMUAMU. NPOCMPAHCINGO, 8PeMsl, Mamepus (8eujecmeo, noje), 08udiCeHue, Cuid,
SHepeusl;

- 6bl0BU2AMb 2UNOMe3bl HA OCHO8e 3HAHUSL OCHOBONOIALANOWUX  DU3UUECKUX
3aKOHOMepHOCmell U 3aKOHO8;

- CaMoOCmMosIMenbHO NIAHUPOBAMb U NPOBOOUMb (hu3UUeCcKUe IKCNePUMEHMbL,
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- Xapakxmepuzo8ams 2100albHble NpoONeMyvl, cmosawue nepeo 4eno8eyecmeom.
9Hepeemuyeckue, cbipbesvie, IKOI02UHecKUue, — U poab QU3UKU 8 peueHuu Smux
npooaem,

- pewiamsv NpaKmMuKo-OpUeHMUPOBAHHbIE KA4YeCMmBeHHble U pacuemuble Guauieckue
3a0auu ¢ 6blOOPOM PuzuuecKol MoOell, UCNONb3YSL HECKOIbKO QU3UYECKUX 3aKOHO8
unu  Gopmyn, cea3vblearWUx U3BeCmMHble QuU3UYecKue BelUUUHbl, 8 KOHMeKCme
MeANCNPEeOMEMHBIX CEs3el;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTIUKYU U3YYEHHBIX MAWUH, NPUOOPO8 U
MEeXHUYeCKUX yCmpoucms,

- 00BACHAMb YCI08USL NPUMEHEHUS PUULEeCKUX Mooenell npu peuenun Qu3udeckux
3a0a4, HAXO0UMb AOEKBAMHYI0 NPEONIONCEHHOU 3adaye Qu3U4ecKyro Mooeb,
paspewiams npooiemy Kak HA OCHO8e UMEIWUXCS 3HAHUU, MAaK U npu nomouwju
Memooo08 OYeHKlU.

DJIEMEHTApHBIE YACTHULIbI

OOyuaeMblil HAy4uTCS

- IaBaTh OMPEACIICHUS TOHATHI: aHHUTUJISIITNS, JICTITOHBI, a]POHBI, KBapK, TJIFOOH;

- IEPEYUCIISITH OCHOBHBIE CBOMCTBA DJICMEHTAPHBIX YaCTHII;

- BBIJICJISITH TPYTIIBI AJIEMEHTAPHBIX YACTHIL;

- TEPEYUCIIATh 3aKOHBI COXPAHEHHS, KOTOPHIC BBIMOJHSAIOTCS MPHU MPEBPALIECHUIX
YaCTHII;

- OIUCHIBATH MPOIECChl AHHUTWIISIIIUU YaCTHUI] U AHTUYACTHI] U POKICHUS SJIEKTPOH-
MO3UTPOHHBIX Tap;

- Ha3bIBaTh M CPABHUBAThH BU/IbI (PYHIAMEHTAJIBHBIX B3aUMOICHUCTBUM;

- OITUCBHIBAThH POJIb YCKOPUTETICH 3JIEMEHTAPHBIX YaCTHII,

- Ha3bIBaTh OCHOBHBIE BU/IBI YCKOPUTEIICH 2JICMEHTAPHBIX YaCTHUII

Obyuaemblil NOLYYUM 8O3MOIHCHOCHb HAYYUMBCSL

- NOHUMAmMb U OOBACHAMb YETOCMHOCb DUULECKOU MeopuU, pasiuiams SPaHuybl
ee NPUMEHUMOCIU U MeCMO 8 psdy Opyaux u3udecKux meoputl,

- enademb npuemMamu HOCMPOEHUS MeoOPemUYecKux O0KA3amenbemes, a makoice
NPOCHO3UPOBAHUSL OCODEHHOCMel NPOMeKaHUus Qu3uieckux A61eHUl U npoyeccos Ha
OCHOB€e NONYYUEHHbIX MeopPemuieckux bl80008 U 00KA3amenbCms,

- Xapakmepu3oeams CUCMEMHYIO CB8A3b MedHCO0Y OCHOBONONALAIOUWUMU HAYYHBIMU
HOHAMUAMU. NPOCMPAHCMEO, 8peMs, Mamepus (eujecmso, noue), 08udiceHue, Cuud,
SHepausi;

- 8bl0BUCAMb 2UNOMeE3bl HA OCHO8E 3HAHUSL OCHOBONONA2AIOWUX  PUIUYECKUX
3aKOHOMepHOCmelU U 3aKOHO8;

- CAMOCMOSMENbHO NAAHUPOBAMNb U NPOBOOUMb usUUeCcKUe IKCHePUMEHMbL,

- Xapakmepuzosamsv 2100ajbHble NPoONeMbl, cmoswue neped Heno8eyecmeoM.
9HepeemuuecKue, Cbipbesvie, IKOI0SUHEeCKUe, — U poab QU3UKU 8 peueHuu 3mux
npooaem;

- pewiamsv NpaKmMuKo-OpUeHMUPOBAHHbIE KAYeCMBeHHble U pacuemuble GuauiecKue
3a0a4u ¢ 8bl00pOM Pu3UUEeCKOU MOOeNU, UCNONb3YSI HECKOLKO (DUULECKUX 3AKOHO8
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unyu  opmyn, ceaA3vbl8aAOWUX U3Becmuble @u3uuecKue GeludUHbl, 6 KOHmeKcme
MeAHCNPeOMEMHbIX CE53el;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTNUKY U3YYEHHbIX MAWUH, NPUOOPOS U
MeXHU4eCcKUx yCmpoucms,

- 00BACHAMb YCI08USL NPUMEHEHUS. (PUULECKUX MoOelell npu peuleHul Qu3udeckux
3a0ay, HAX00UMb AOEKBAMHYIO NPEOJIOJNHCEHHOU 3adade QU3UYECKYI0 MOOeb,
paspewiams npobaemMy KaK HA OCHOBe UMEIOWUXCA 3HAHULL, MAK U Npu NoMowu
Memoo08 OUeHKU.

Crtpoenne Beesiennoit

OOy4aeMbIii HAYIUTCSI

- JaBaTh ONpeNETeHUsl MOHATUI: HeOecHas cdepa, IKIMNTHKA, HEOECHBI IKBATOp,
MOJIIOC MHpa, OCh MHpa, KPYr CKJIOHEHUS, MPSAMOE BOCXOXKIEHHUE, CKJIOHEHUE,
nmapajulakc, MapceKk, acTPOHOMHYECKas €IWHHIlA, Tepurenuii, adenuii, COITHEUYHOE
3aTMEHHE, TYyHHOE 3aTMEHHE, TIJIAHEThI 3¢MHOM TPYTIIIBI, IJIAHETHI-TUTAHTHI, ACTCPOUI,
MeTeop, MeTeoput, doTtocdepa, CBETUMOCTb, IpoTyOepaHel, MyJbcap, HEUTpOHHAs
3Be3/1a, MPOTO3BE3/la, CBEPXHOBAs 3Be37a, TajlakTHWKa, KBa3ap, KpacHOE CMEIICHUE,
Teopus bospiroro B3peiBa, Bo3pact BeeneHHo;

- BBIJICJISITE OCOOEHHOCTH CUCTEMBI 3eMIIS-TTyHA;

- pacmo3HaBaTh, MOJICTUPOBATH JIYHHBIC U COJTHCUHBIC 3aTMCHUS;

- OOBSCHATH IPUIIUBBI U OTIIUBEI,

- onuchIBaTh cTpoeHrne COJTHEYHOW CHCTEMBI, TIEPEUYHCIIAT TUIAHEThI M BUABI MaJIbIX
TE,

- TEPEUUCIIITh TUIUYHBIC TPYIIIBI 3BE3]l, OCHOBHBIC (HU3UUYECKHUE XapaKTEPHCTUKH
3B€3/1, OMHICHIBATH IBOIIOLIMIO 3BE3]] OT POXKIICHUS IO CMEPTH;

- Ha3bIBaTh CaMble SIPKUE 3BE3/IbI U CO3BE3/IUS;

- IEPEUNCIISATh BUJIbI TATAKTHK;

- BBIICNATh MJICUHBIN MyTh CPEIU APYTUX TaJaKTHK, ONpeaenaTh MecTh COTHEUHOM
CHCTEMBI B HEH;

- TPUBOIUTH KpPAaTKOE W3JI0KEHHWE TEOpPUH bONBIIOTO B3phIBA H  TEOPUH
pacmmpsironierncs BeeneHHon.

Obyuaemblii NOLYYUM 803MOIHCHOCHb HAYYUMBCSL

- NOHUMAaMb U 00BACHAMb YETOCMHOCb PU3UUECKOU Meopul, pa3iuiams 2paHuybl
ee NPUMEHUMOCMU U MECmO 8 psady Opy2ux u3U4ecKux meoputl,

- gnademv NpueMamu NOCMPOEHUS MeOPemudeckux O0OKA3amenbCms, a makKice
NPOCHO3UPOBAHUSL OCODEHHOCMel NPOMeKaHus Qu3uieckux A61eHUl U npoyeccos Ha
OCHOB€e NONYYUEeHHbIX MeopPemuieckux bl80008 U 00KA3aAmenNbCme,

- Xapaxkmepuzo8ams CUCMEMHYIO C853b MedHCOy OCHOBONONALAIUWUMU HAYYHLIMU
NOHAMUAMU. NPOCMPAHCIEO, 8peMs, Mamepus (8eujecmaso, noie), O8udiceHue, Cuud,
SHepeus;

- 8blOBUCAMb  2UNOMeE3bl HA OCHOBe 3HAHUSL OCHOBONONAAIOUWUX — (PU3UYUECKUX
3aKOHOMepHOCMel U 3aKOHO8,

- 00bACHAMb YCI0BUSL NPUMEHEHUsT Pu3uuecKux mooenel npu peuleHuu QuauiecKux
3a0a4, HAXo0UmMb AO0EKBAMHYI0 NPEONIONCEHHOU 3adaye u3udecKyro Mooelb,
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paspewams npoonemy Kak HA OCHO8€ UMEIOWUXCS 3HAHUL, MaK u npu noMowu
Memooo8 OYeHKl.

JIMYHOCTHBIE Pe3yJabTAThI:

- YMEHHUE YNPABJIATH CBOCU MO3HABATEIILHOMN AESITEILHOCTHIO;

- TOTOBHOCTh M CIOCOOHOCTH K 00Opa30BaHMUIO, B TOM YHCJIE€ CaMOOOpa30BaHHIO, Ha
MPOTSHKEHUN BCEH KU3HH; CO3HATEILHOE OTHOIIICHHUE K HEMPEPHIBHOMY 00Pa30BaAHUIO
KaK yCJIOBHIO YCIICIIHON MPOheCCHOHATIBHOM U OOIIIECTBEHHOM IeSITEILHOCTH;

- YMEHUE COTPYJIHUYATh CO CBEPCTHUKAMHU, JETbMHU MJIAJIIIETO BO3PACTa, B3pOCIBIMU B
00pa3oBaTebHON, Y4YEOHO-HCCIIEA0OBATEIBCKOM, MPOSKTHOM W JpYrux BHJAX
JIeSTCIIbHOCTH;

- c¢(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKH; OCO3HAHME 3HAYMMOCTH HAYKH, BJIAJCHHUS JTOCTOBEPHOMU
uH(popMalelt 0 NepeAOBBIX JTOCTUKEHUSIX U OTKPBITUSIX MUPOBOM M OTEUECTBEHHOMU
HayKH; 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUAX 00 yCTPOWMCTBE MHpa U OOIIECTBA;
TOTOBHOCTh K HAYYHO-TEXHUUECKOMY TBOPUYECTBY

- YyBCTBO F'OPJAOCTH 32 POCCUICKYIO (DU3UYECKYIO HAYKY, TYMAaHU3M;

- TIOJIOKHUTEIBHOE OTHOILICHUE K TPYY, LIEJICYCTPEMIIEHHOCTb;

- DKOJIOTMYECKas KyJIbTypa, OEpeKHOE OTHOIIECHHWE K POIHOM 3emiie, IMPUPOIHBIM
oorarctBaM Poccuu um mMupa, MOHUMaHUE OTBETCTBEHHOCTH 32 COCTOSIHUE MTPHUPOTHBIX
PECYPCOB M pa3yMHOE MPUPOIOUCIIOIB30BAHHUE.

MeTanpeaMeTHble pe3yJbTaThl:

PeryasituBubie YY/I:

OO0y4JaronmMncs CMOXKET:

- CAMOCTOSITEIBLHO ONPEIENATH LEJIU, CTABUTh U POPMYIUPOBATH COOCTBEHHBIC 3a]]a4l
B 00pa30BaTEIIbHOM JIEATEIILHOCTH U )KU3HEHHBIX CUTYaIIUsIX;

- OILIEHUBATh PECYpPChl, B TOM YHCJIE BPEMS U JPYIME€ HEMATEPUAIBHBIE PECYPCHI,
HEO0OXOIMMBbIE VISl JOCTHXKEHUS TTIOCTABJIICHHOM paHee 11eJIH;

- COMOCTaBJIAITh MMEIOIIUECS BO3MOKHOCTH M HEOOXOAWUMBIC IJIs JOCTHKCHUS IICITH
pecypesr;

- OIPEEIISTh HECKOJIBKO MYTEH JTOCTUAKECHUS OCTABICHHOM LIEJIH;

- 3a7aBaTh MapaMeTpbl U KPUTEPUH, MO KOTOPHIM MOXHO OIPEACIUTh, 4YTO IIEJb
JIOCTUTHYTA;

- COIIOCTaBJISITh TMOJIYYEHHBIM PE3YyJbTaT ACATCIBHOCTH C IIOCTABJICHHOW 3apaHee
LIEJIBIO;

- OIIEHMBATh TMOCJEACTBUS JIOCTH)KEHHUSI TIOCTABJICHHOW IEIM B JIESATEIbHOCTH,
COOCTBEHHOM KU3HH U KU3HU OKPYKAIOUIUX JIIOJIEH.

ITo3naBareabHbie YY/I:

OO0y4JaroIMnCcs CMOXKET:

- KpUTUYECKH OLICHUBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO C PA3HBIX MTO3UIINH;

- pacmo3HaBaTh U GUKCUPOBATH MPOTUBOPEUHS B UHPOPMAIITMOHHBIX HCTOUHUKAX;

- UCIOJIb30BaTh PA3JIMYHBIE MOJEIBHO-CXEMATUUECKUE CPEACTBA JJIsl MPEICTABICHUS
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX UICTOYHHKAX IMPOTUBOPEUHH;
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- OCYILIECTBJIATH Pa3BEPHYTHIH MH(GOPMAIIMOHHBIN MOUCK M CTaBUTh HE €r0 OCHOBE
HOBbIE (yueOHbIE U TTO3HABATEIbHBIC) 3a/1a4H;

- ICKATh U HAXOAUTh 0000IIEHHBIE CIOCOOBI PELICHHS 3a/1a4H;

- IPUBOJIUTh KPUTUYECKUE APTYMEHTHI, KaK B OTHOLIEHHH COOCTBEHHOIO CYXKIEHUS,
TaK U B OTHOILICHUU ACHCTBUI U CYKJICHHUI IPYTOro 4eI0OBEKa;

- aHAJIM3UPOBATDH U MIPEOOPa30BLIBATH MPOOIEMHO-TIPOTUBOPEUNBBIC CUTYAIIHH;

- BBIXOJIUTh 3a PAMKH Y4Y€OHOro MpeaMeTa U OCYIIECTBISATH IIeJIeHaNpaBIICHHbBIN
MOMCK BO3MOXXHOCTH IIMPOKOTO MIEPEHOCA CPEJICTB U CIIOCOOOB JCHCTBUS;

- BBICTpaumBaTh WHIAMBUIYAJIbHYIO 00pa30BaTElIbHYI0 TPAeKTOPHIO, YUYUThIBas
OTPaHUYEHUS CO CTOPOHBI IPYTHX YYACTHUKOB U PECYPCHBIE OTHOIIECHUS;

- MEHSTh M YJCp>KUBATh pa3HbIC MO3ULMHU B MO3HABATEIBHOU NEATEIBHOCTH (OBITH
YUEHUKOM M Yy4HUTeleM; (OopMyIupoBaTh OOpa30BATEIbHBIA 3ampOC U BBIIOJHATH
KOHCYJIbTaTUBHBIC (DYHKIIMH CaMOCTOSITEIbHO; CTaBUTh MPOOJIeMy U paboTaTh Hal ee
peuieHnueM;  YInpaBisiTh  COBMECTHOM  IO3HABATENbHOW  JACSATENBHOCTBIO U
MIOTYUHSITHCS).

KommyHnukaTusubie YY/I:

OOyyaromuncs CMOXET:

- OCYIIECTBIAITH JIECJIOBYKHD KOMMYHHMKAIIMIO, KaK CO CBEPCTHHKAMHM, TaK U CO
B3pOCJIBIMU (KaK BHYTpPH 00pa30BaTeIbHON OpraHU3allly, TaK U 3a €€ MpeaesiaMu);

- TIPU OCYIIECTBJIECHUH TPYINIIOBOM pabOThl ObITh KaK PYKOBOAMTENEM, TaK U YJICHOM
OPOEKTHOM KOMaHIbl B pas3HbIX poOJsX (TEHEpaTopoM UAEH, KPUTUKOM,
VICITOJIHUTEJIEM, IPE3CHTYIOLIUM U T.11.);

- Ppa3BEpHYTO, JIOTHYHO M TOYHO H3JIaraTb CBOK TOYKY 3PEHHMS C MCIOJb30BAHUE
aJICKBaTHBIX (YCTHBIX U MUCbMEHHBIX ) S3BIKOBBIX CPEJICTB;

- pacno3HaBaTh KOH(MDJIMKTHBIE CHUTyallMd M MPEJOTBPAIATh KOHQIUKTBI 10 HX
aKTUBHOU (pa3sl;

- COIVIaCOBBIBAaTh MO3WIMK YIEHOB KOMaHJIbl B Mpouecce padoThl HaJ OOIIMM
IPOIYKTOM/PEIICHUEM;

- IPEJCTABIATh MyOJIMYHO Pe3yIbTaThl HHAUBUAYAJIBLHON U TPYIIOBON JIEATETbHOCTH,
Kak Mepes 3HaKOMOM, TaK U Mepe] HE3HAKOMOM ayJUTOPUEH;

- Toa0MpaTh MAPTHEPOB IS JEIOBOM KOMMYHMKAIMHM, UCXOAS U3 COOOpakeHWUH
pe3yJbTaTUBHOCTU B3aUMO/JICUCTBUS, & HE TUYHBIX CUMIATUH;

- BOCIIPUHUMATh KPUTHUECKHUE 3aMEUaHUs KaK Pecypc COOCTBEHHOTO pa3BUTHS;

- TOYHO U eMKO (OpMYJINPOBAaTh KaK KPUTHUECKUE, TaK U 0JI0OpUTENIbHbIE 3aMEUaHUs
B ajapec NPYyrux JIOJed B pamMKax JeJoBOM M 00pa3oBaTebHOW KOMMYHHUKAIIUH,
n30eras Mpu 3TOM JIMYHOCTHBIX OLEHOYHBIX CYXICHUM.
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PA3JIEJI 2. Copep:kanue y4eOHOro nmpeaMera
OCHOBBI YJIEKTPOAUHAMUKH (IMPOJOJIKEHHUE)

MarautHoe mone. Bektop wmarHuTtHOM uHAyKuuU. [lpuHOUN —cynepno3unuu
MarHUTHBIX ToJied. MarHuTHoe 1Moje MpOBOAHMKA C TOKOM. JlelicTBHE MarHUTHOTO
MOJIS Ha MPOBOJIHUK C TOKOM M JBMXKYIIYIOCS 3apshKeHHYIo yactuily. Cuiia Amnepa u
cwia Jlopenua.

[ToTok BekTOpa MAarHUTHOM HWHIYKIUHU. SIBIEHUE HSJIEKTPOMArHUTHOW WHAYKIIUU.
3aKoH 37eKTpoMarHuTHOM MHAYKIUU. DJ{C MHAYKIMH B JBIKYIIMXCS MTPOBOJIHUKAX.
[IpaBuno  Jlenna.  SBneHue  camouHAyKUMH.  VHIYKTHBHOCTb.  DHEprus
AIIEKTPOMArHUTHOT'O MOJIsl. MarHUTHbIE CBOMCTBA BEILIECTBA.

JlaGopatopHble pabOTHI:

JlaGoparopHas padora Nel «M3mepeHue cuiibl B3aMMOJECUCTBUS KATYIIKH C TOKOM U
MarHuTa

JlabGoparopHas padota Ne2 « MccnenoBanue siBIECHUS 3JIEKTPOMArHUTHOW UHITYKITUK

KoJie6anus n BOJIHBI
Mexanudeckue kojieOaHusl U BOJIHBI. AMITUIUTY/IA, IEPUOJI, YACTOTa, aza KoJeOaHuil.
[IpeBpatienus HEPrUM MpU KOJICOAHUSIX. BolHyocOeHHble KolebaHus, pe3oHAHC.
[Tonepeunbie U MPOIOJIbHBIEC BOJIHBI. DHeprusi BoyHbl. UHTepdepentnusa u nudpaxius
BOJIH. 3BYKOBBIE BOJIHBI.
DIJIEKTPOMarHuTHHIE KoJIeOaHwusl. Koneb6arenbubliii KOHTYD. CBoOoHbIE
AJIEKTPOMArHUTHBIE KoJjeOaHusa. BbIHY>XJIEHHbIE JJEKTPOMAarHUTHBIC KOJIeOaHUsI.
Pesonanc. Ilepemennsiii Tok. KoHaeHcaTop M Karymka B LENH IIEPEMEHHOTO TOKA.
[TpousBoAcTBO, mepenaya U MOTPEOJICHUE BIEKTPUUECKON SHEPIHH. DIIeMEHTapHas
Teopus Tpancopmaropa.
DJIEKTpOMarHuTHoe Toyie. BuxpeBoe »ieKTpuueckoe Ioje. DJIEeKTPOMarHUTHBIC
BOJIHBI. (CBOMCTBA 3JICKTPOMArHUTHBIX BOJIH. J[Mama3oHbI 3JIEKTPOMArHUTHBIX
U3JIyYEHUN U UX MPAKTHYECKOE TPUMEHEHHE. [[pUHIUIIBI paIuOCBSA3HU U TEIEBUICHUS.
JlaGopaTopHble paboTHhI:
JlaGoparopHas pabota Ne3 «OmpeneneHue yCKOPEHHUS CBOOOTHOTO IMAJICHHUS TIPH
MOMOIIY MasITHUKA»

Onruka
['eomerpuueckas onruka. [IpssMonuHEHOE pacnpOCTpaHEHUE CBETa B OJHOPOIHOM
cpene. 3aKOHbI OTPAXKEHUSI U NpENOMIICHHs cBeTa. [[oTHOEe BHyTpEeHHEE OTpaKeHHE.
OnTuyeckue mpruodOpHI.
BomHoBbie cBoiicTBa cBeTta. CkopocTh cBeta. MuTepdepennus ceeta. KorepeHTHOCTS.
Hudpakuus cBera. llomspuzanms cBera. Jucnepcust cBera. [lpaktuueckoe
MIPUMEHEHUE DIIEKTPOMArHUTHBIX U3Ty4YCHHI.
JlaGopaTopHble paboThI:
JlaGoparopHas padota Ned «Onpenenenre noka3aTess MPEJIOMIICHUS CPEIbD»
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Jlabopatopuass padotra No5 « OmnpeneneHue (HOKYCHOTO PACCTOSIHHSI COOMpAroIei
JTMH3BDY
JlabopaTtophas pabota Ne6 « OnpeneneHue JIMHB CBETOBOW BOJHBI

OcHOBBI cHIeNUATBLHON TEOPUN OTHOCUTEIHHOCTH
WMHBapraHTHOCTH MOMYJISI CKOPOCTH CBeTa B BakyyMme. [IpHHIMIT OTHOCHTEIHHOCTH
DiiHireniHa. [lpocmpancmeo u épems 8 cneyuanbHoUu meopuu OMHOCUMENbHOCU.
OHepeusi U umMnyavbc c80600HouU uacmuyvl. CBs3b MAacChl MU SHEPIHMH CBOOOJAHOMU
YaCTUI[bl. DHEPTUS TTOKOSI.

KBanToBas ¢pusuka

[IpenmMer 1 3aga4u KBaHTOBOM (PU3MKH.
TennoBoe uznyuenue. Pacnpesenenue snepruu B criekTpe a0COIOTHO YEPHOTO TeENa.
['mnore3a M. IInanka o kBaHTax. Doroaddext. Omnbitel A.I'. CTOneToBa, 3aKOHBI
dbotorddexra. YpaBuenue A. DitHmreitHa aist potodaddexra.
®oton. Omnwitel [L.H. JlIebenea u C.W. BaBunoBa. ['mmoteza JI. nme bpoitng o
BOJIHOBBIX CBOMCTBax yacTull. KopmycKynsipHO-BOJHOBOM ayanu3M. JlaBieHue cBera.
Mopnenun crpoenust aroma. OOBsICHEHHE JTMHEWYATOrO CHEKTpa BOJOPOAA HAa OCHOBE
KBaHTOBbIX NocTyJaTOB H. bopa. CrioHTaHHOE U BBIHYK/I€HHOE U3TyY€HUE CBETA.

CoctaB u cTpoeHure aTOMHOTO sipa. M3oronsl. SnepHbie cuibl. JlepekT Macchl
Y DHEPTHUS CBS3U fAJIpa.
3aKOH paJvOaKTUBHOIO pacnajaa. SepHble peakluu, Peakluu ACICHUS U CUHTE3A.
[ennas peakuus AeneHus saep. AnepHas sHepreTuka. TepMosiiepHbId CHHTES.
DyieMeHTapHble  4YacTUlbl. DyHIaMEHTAbHBIE B3aUMOJICUCTBUS. Y CKOPUTEIHU
AIIEMEHTAPHBIX YaCTHLI.
JlaGopaTopHble paboThI:
JlaGoparopHas pabota Ne7 «HaOmroieHHe CIUIONIHOTO U IMHEWMYAaTOro CIIEKTPOBY»
JlaGoparopHas pabota Ne8 «HMccnenoBanue ciekTpa BOJIOPOIay»
JlaGoparopHas pabotaNe9 «OmpeneneHue UMMOYyJbca W SHEPTrUM  YaCTHUIBI TIPU
JBIKEHUU B MATHUTHOM Ti0Jie» (1o doTorpadusiM)

Crtpoenue BceesieHHOM
[TpuMeHUMOCTh 3aKOHOB (PUBUKHU JIJISi OOBSICHEHUS IPUPOIBI KOCMUYECKUX OOBHEKTOB.
ConnHeunast cuctema. 3Be3/lbl U WMCTOYHMKU WX sHepruu. Knaccuduxarnus 3Bes.
Oosronus CoJiHIIa U 3BE3].
lamaktuka.  [pyrume  ramaktuku.  [IpocTpaHCTBEHHO-BpEMEHHBIE  MacIITaObI
HaOmonaemoit Beenennoit. [peacraBnenue o6 sBomtonnn BeeneHHOM.
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PA3JIEJI 3. TemaTtu4eckoe INIAHUPOBAHME € YKA3aHHEM KOJINYECTBA YaCOB,
OTBOAHUMBIX HA OCBOCHHUE KAKI0M TeMbl

Ne Ha3Banue Tem KosuuyectBo | B Tom unciie | B Tom yucie
OTBOJAMMBIX | KOJHMYECTBO | KOJUYECTBO
4acoB KOHTPOJIbHBI | JIA00OpPaTOpH
X padoT bIX padoT
1 | OCHOBBI NIEKTPOJUHAMUKH 9 1 2
(IpoiomKeHuE)
2 | Konebanus u BOJIHBI 15 1 1
OnTuka 13 1 3
4 | OCHOBBI CIIEIAATBHOMN 3 - -
TEOPHUU OTHOCUTEIIBLHOCTH
5 | KBanroBas ¢usuka 17 2 3
6 | Ctpoenue BcenenHoit - -
7 | [loBTOpeHnue 4 1 -
8 | Pesepn . -
UTOI'O 68 6 9
KanenaapHo-remaTudeckoe NJIAaHUPOBAHUE
Ne/ HaumenoBanus pasagenos/tembl | Koaunuecr Hara Mara
Ne YPOKOB BO 4acoB IUIAH dakr
OCHOBBI 9
JIEKTPOAMHAMHUKH (IPOTO0JIKEHH )
MarsuTHoe noJie 5
1/1. | BBOOHBII MHCTPYKTaX IO OXpaHe 1
Tpyaa. Bzanmoaencreue TOKOB.
MarsuTtHoe 1oJie Toka
2/2 | BekTop MarHuTHOM UHAYKUUH. JInHUM 1
MarHUTHOW UHAYKIUU
3/3 | Moaynb BeKTOpa MarHUTHOM 1
unayknuu. Cuna Amnepa
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4/4

[lepBU4YHBINM HHCTPYKTAX IO OXpaHE
TpyZJa Ha pabodyem MecTe.
JlabopatopHas pabota Nel «M3mepenue
CHJIBI B3aUMOJICHCTBHSI KaTYIIKH C
TOKOM M MarHuTa»

5/5

JlecTBME MarHMTHOTO ITIOJISI HA
nBWKYyIIMics 3apsia. Cuia JlopeHia

DJIeKTPOMATHUTHASI MHAYKIMS

6/1

SIBneHHE 3IIEKTPOMATHUTHOU
WHAYKUAW. MarHuTHBIN NOTOK.
HanpasneHue nHIyKIIMOHHOTO TOKA.
[Ipasuio Jlenua

/2

[lepBUYHBIM HHCTPYKTAX IO OXpaHE
TpyJla Ha pabo4yeM MecTe.
JlabopatopHast pabota Ne2
«HccnenoBanue sIBICHUS
AJIEKTPOMArHUTHOW MHIYKIIHID)

8/3

3aKOH 2JICKTPOMArHUTHOW UHAYKIINH.
OJIC MHAYKUIMM B JIBUKYIIIUXCS
npoBoHUKAaX. CaMOUHAYKIIHS.
NHAYKTUBHOCTh. DHEPTUsI MATHUTHOTO
MOJIs1 TOKa. DJIEKTPOMAarHUTHOE T0JIe

9/4

Kontponbnas padora Nel o teme
«INEeKTPOMAarHUTHAS UHTYKITHSD)

KoJie0anua 1 BOJTHBI

15

Mexanndeckue KoJIe0OaHus

10/1

AHanu3 KOHTPOJIbHON pabOThI U
koppeknus Y'Y J[. CBoboaHbIe 1
BBIHYKJICHHbIE KOJIeOaHus. Y CJIOBUE
BO3HUKHOBEHMS CBOOOTHBIX KOJI€OaHUHN
MaremaTn4ecKuil ¥ IPYy>KUHHBINA
MasTHUK. J[MHaMuKa KojebaTeabHOro
JBUKEHUS

1172

IlepBHUYHBIN HHCTPYKTAX IO OXPAHE
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TpyAa Ha paboueM MecTe.
JlabopatopHas pabota Ne3
«OrmpeneneHne yCKOpeHusi CBOOOTHOTO
HaJICHUS TP TOMOIIA MasSTHHKA

12/3

["apmonnueckue konebanus, gasza

konedanuil. [IpeBpanienue s3Hepruu npu

TapMOHHYECKUX KoJleOaHmsX. Pe3oHaHc
1 60pb0a ¢ HUM

JJIeKTPOMATHUTHBIE KOJIe0aHus

13/1

CBoOoaHbIC KOJICOaHNS B
KOJIe0aTeIbHOM KOHTYpE.
[IpeBpaienue 3HEprun nNpu
AJIEKTPOMArHUTHBIX KOJIEOaHUSIX.
Ileproa cBOGOIHBIX 3JIEKTPUUECKUX
kosebanuii. [lepeMeHHbIN
ANEKTPUYECKUI TOK

14/2

AKTHUBHOE CONPOTUBJICHHUE.
JlercTByro1Iee 3HAYEHUE CUIIBI TOKA U
HanpsbkeHusi. EMKOCTh 1
WHJIYKTUBHOCTD B II€TIH IEPEMEHHOTO
TOKa

15/3

Pe3oHaHC B 35IeKTpHUUYECKO LIETH

16/4

['enepupoBaHue JIEKTPUUECKON
sHepruu. TpancpopmaTopbl

17/5

[IpousBoscTBO, IEpEnaya u
VCTIOJIb30BAHUE JIEKTPOIHEPTUU

Mexanndyeckue BOJHBI

18/1

BosnHoBBIE iBneHus. PacnipocTpanenus
MEXaHUYECKUX BOJIH

19/2

JInuHa BoaHBI. CKOPOCTH BOJIHBI

20/3

Bomnsl B cpenie. 3ByKOBBIE BOJHBI

3HCKTpOMaFHHTHLIe BOJIHBI

21/1

I/I3Hy‘—IGHI/Ie QJIICKTPOMArduTHBIX BOJIH.
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[ITIOTHOCTH TOTOKA 3JIEKTPOMATHUTHOTO
W3JTy4CHUS

22/2

N3obperenne panuo A.C.ITonoBeim.
[IprHIMIIBI paguoOCBsI3U

23/3

CBoiicTBa PNEKTPOMATHUTHBIX BOJIH.
Pacnpoctpanenue paioBOJIH.
Pagnonoxanus. Ilonsarue o
TeleBUieHUU. Pa3BuTre CpesiCTB CBS3U

24/4

Kontponbnas padora Ne2 «Konebanus
Y BOJTHBD»

Ontuka

13

25/1

AHanu3 KOHTPOJIBHON pabOThI U
koppekuus Y'Y /1. Pa3zButne B3risiioB Ha
npupony ceera. CKOpOCTb CBETA.
[Tpunumn ['rolireHca. 3aKoH OTpaXkKeHUs
cBeTa

26/2

3akoH npenomiieHus ceera. [lomHoe
OTpakKeHHE

27/3

[lepBUYHBIN HHCTPYKTAX IO OXpaHe
TpyJla Ha pabo4yeM MecTe.
JlaboparopHas padota Ned «3mepenue
HoKa3aTessl MPEJIOMIICHUS CTEKIIa

28/4

OnTtuyeckue npudopsl. JIMH3HL.
dopMyia TOHKOM JIMH3BL. Y BEIMUYCHUE
JIVH3BI

29/5

IlepBU4HBIN HHCTPYKTAX O OXpaHe
TpyJa Ha pabdodyeM MecTe.
JlabopaTtopHas pabora Ne5
«OrnpeneneHne ONTUUYECKON CHIIbI
JUH3BI U (POKYCHOTO PACCTOSTHUS
cobuparomei JTUH3bDY

30/6

Jlucnepcus cera.

31/7

NuTtepdepenius MeXxaHMYeCKUX BOJH U
ceeta. [Ipumenenue naTepPepeHIn.

32/8

Jndpakiiysi CBETOBBIX BOJIH.
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JudpakironHas pemeTKa

33/9 | [lepBUYHBII HHCTPYKTaX MO OXpaHe 1
TpyZJa Ha pabodyem MecTe.
JlabopatopHas pabota Ne6 «3mepenue
JUTUHBI CBETOBOM BOJHBI»
34/1 | Ionsipuzanus cBera. ['1a3 kax 1
0 | onrrrueckas cucrema
35/1 | KontponbsHas padota Ne3 «CBeToBbIC 1
1 | BOTHBI
36/1 | AHanu3 KOHTPOJIBHON PabOTHI U 1
Koppekuus Y'Y /. Buabl nuznydeHui.
Nctounnku ceera. CrieKTpsl 1
CHEKTpaJbHBIC ANIMAPATHI.
CnexTpanbHbIN aHAIN3
37/2 | UudpaxpacHoe u yabTpaduosieToBoe 1
U3IIy4eHHs. PEHTT€HOBCKUE JIy4H.
[IIxana 3MeKTpOMarHuTHBHIX BOJIH
OCHOBBI CIELUAJIBHON TEOPUHU 3
OTHOCHTEJIbHOCTH
38/1 | [locTynatsl TEOpUM OTHOCUTEIBHOCTH. 1
39/2 | PenaTuBUCTCKAsT JTUHAMHUKA 1
40/3 | CBsA3b MEXKy MacCOM U SHEPTHUEN 1
KBanToBasi pusuka 17
CBeTOBBIC KBAHTDI 5
41/1 | ®oTorddexT. YpaBHEeHHE DUHILITEHHA. 1
42/2 | ®otonsl. [Ipumenenue dhotorddexra. 1
43/3 | JaBiaeHHue cBeTa. XUMHUUECKOE 1
JICVCTBHE CBETA.
44/4 | Peuienue 3a1a4 o teme «CBETOBbIE 1
KBaHTBD)
45/5 | KontponbHas padoTa Ned o teme 1

«CBeTOBBIE KBAHTHI»
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ATomMHas pusuka

46/1

AHanu3 KOHTPOJIBHOM pabOThI U
koppekius YY /. Ctpoenue atoma.
Omneitel Pesepdopaa. [lnanerapuas
Moelb aroMa. KBaHTOBBIE TOCTYIAaThI
bopa. JIazepsr.

4772

IlepBU4HBIM HHCTPYKTAX IO OXpaHe
TpyZJa Ha pabodyem MecTe.
JlabopaTopHas pabota Ne7 «
HabmtoaeHue crionHoro u
JMHEWYATOTO CIIEKTPOBY

48/3

IlepBUYHBIM HHCTPYKTAX IO OXpaHe
TpyJa Ha pabodyeM MecTe.
JlabopaTtopHas pabota Ne§ «
HccenenoBanue criekTpa BOJOpOAa»

Du3uKa aTOMHOI0 AApa

49/1

MeToabl perucTpanuu 3IeMEHTAPHBIX
yacTull. Buasl painoakTUBHBIX
W3Ty4YCHUH.

50/2

PannoakTuBHBIE pEeBpalIeHUs. 3AKOH
pannoakTuBHOrO pacnana. [lepuon
roJxypacnaja.

51/3

CrpoeHne aTOMHOTO siApa. DHEPTHS
cBs3M saep. M30Tomsl.

52/4

IlepBU4HBIN HHCTPYKTaX MO OXpaHe
TpyJa Ha pabdodyeM MecTe.
JlabopartopHas pabota Ne9
«OnpeneneHne UMIyJbca U YHEPTUn
YAaCTHULIbI TP IBU)KEHUU B MArHUTHOM
noJiey

53/5

Snepnbie peakuuu. [lenenue saep
ypaHa. LlenHble siaepHbIe peakiuu.
S nepHblii peakTop.

54/6

TepMosinepnsie peakiuu. [Ipumenenue
SIEPHOM DHEpreTuku. buonornueckoe
JIEUCTBUE pAJUALINU.

5577

KontponbHas padora Ne5 no teme
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«ATtomHas pusnka. PU3nMKa aTOMHOTO
ANPA»

3J’leMeHTaprIe YacTHuIbI

56/1

AHanu3 KOHTPOJIbHON pabOThI U
koppekuus YV /] dusnka
AJIIEMEHTApHBIX YaCTHIL.

5712

Enunas ¢pusnueckas kapTuHa Mupa

Crtpoenue BeesienHoii

58/1

Crpoenne CONHEYHOU CHCTEMBI.
Cucrema 3emns-Jlyna.

59/2

OOmue ceenenus o CotHIlEe.
W cTouHrKY SHEPTUN U BHYTPCHHEE
crpoenue ConHua.

60/3

Hamra N'anaxtuka. [Ipoucxoxaenue u
HBOJIFOLIMS TAIAKTUK U 3BE3.

61/4

Harmra I"'anaktuka. Mecto ConmHeuHon

cucreMsl B ['amaktuke Mieunsiii [1yTs.

62/5

Teopus bonbiioro B3peiBa u
pacmmpsitoniercs Beenennon

IHoBTOpEeHMe

63/1

[ToBTOpenue no teme «MexaHuueckue
SIBJICHU S

64/2

IToBTOpenue no reme «MosexkyspHas
(du3KKa U TEPMOAMHAMUKA

65/3

HNTorosasi KOHTpPOJILHAs padoTa.

66/4

AHanu3 UTOroBO# pabOTHI U
0000111eHre PONEHHOT0 MaTepHaa.

67/5

Pe3zeps

68/6

Pe3eps
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