lNocynapcTBeHHOTO OFOKETHOTO 00IIE00pa30BaTEIBLHOTO YupekaeHus ropoaa Mocksal LleHTp
peabunuTaiuu 1 oopazoBanus Ne 7 JlermapramenTa Tpy/Ja U COLMATIbHON 3alllUThl HACEICHUS

PaccMotpeno

Ha 3aC€/laHHH METOJIHYECKOI0

o0beIMHEHH S

[TpoTokosn Nel

ot Ad. LF.2019r.
244’;' (70/{4J 2 )

ropojia MockBbI

CornacoBaHo
Mertoauct
I'BOY 1PO Ne7

(/4 ~ WM. T'onomazosa

«x 2019r.

YTBEPXJIAIO

3amecTHTEINb IUpeKTOopa 1o

y4eOHO-BOCIIHTATEIbHOM paboTe

-B. bpaxuuk
Tpukas Ne GP457-1-1
oT «ﬁ»m 2019r.

Pabouas nporpamma

0 NIPEAMETY

«DU3UKa
11 xmacc

CoctraBurtenp Eadrorun M.C.



IosicHUTEJLHAS 3aNNCKA

Pabouas mporpaMma cocraBjieHa Ha OCHOBE aBTOPCKOM mporpammel . 4.
MsikuiieBa 1 mpUMEpPHOI MPOrpaMMbl CpeTHETO (ITOJTHOT0) 00pa30BaHUS 1O
busuke 6a30BbIi ypoBeHb X — X Ki1acchl, pa3pab0OTaHHONW B COOTBETCTBUU C
TpeOOBAHUSIMU O0S3ATEIHLHOTO MUHUMYMa COJIEpKaHusl enepaibHOro

KOMITIOHCHTA IrOCyAapCTBCHHOI'O CTaHAapTa OCHOBHOT'O O6HIGFO O6pa3OBaHI/I$I.

MsikumeB I'. SI. ®usuka: Yueb. nis 11 k. o61eodpa3oBar. yupexaeHun /

I'.A.Mskumes, b.b. byxosies, H.H. Corckuii. — M.: [Ipocsenienne, 2008r.

IIporpamma paccunTana Ha 2 yaca B HeleJIo.

B 3axa4u 00yyenus1 Pu3nKe BXOAAT:

- pPa3BUTHE MBIIIICHUS y4YamUXcs, (HOPMUPOBAHWE Y HUX yMEHHUH
CaMOCTOSITENIbHO MPUOOpeTaTh W MPUMEHSTh 3HAHUS, HAOIIOAATh U OOBSICHSTH
(bu3UYECKHE SIBJICHNUS,

- OBJAJICHUE IMKOJHHBIMH 3HAHUSAMHU OO0 OJKCIIEPUMEHTATBHBIX (haKTax,
MOHATHUAX, 3aKOHAX, TEOPHUAX, MeToAaX (U3MYECKOM HAyKH, O COBPEMEHHOM
HAyYHOW KapTHUHE MHpPA; O IIUPOKUX BO3MOXKHOCTSIX MPUMEHEHUs (HU3UUECKUX
3aKOHOB B TEXHUKE M TEXHOJIOTHH;

- YCBOGHUE IIKOJbHUKAMH HWJEH €IWHCTBA CTPOCHUS MaTepHH U
HEHCYEPIaeMOCTH MIPoIlecca e TT03HAHUs, TOHUMAaHKUE POJIA TPAKTUKH B IO3HAHHUH
(U3MYECKUX SBJICHUHA U 3aKOHOB;

- popMupoBaHUE TO3HABATEILHOTO UHTEPECA K (DU3UKE U TEXHUKE, PAa3BUTHE
TBOPUYECKUX CIOCOOHOCTEW, OCO3HAHHBIX MOTHMBOB YYEHHS; TMOJATOTOBKA K
IPOJOJKEHUIO 00pa30BaHus U CO3HATEIBLHOMY BBIOOPY IIpodeccun.

VYuebnas mporpamma mo (u3uMKe T OCHOBHOM 00IIe00pa3oBaTEIHHOM
IIKOJIBI COCTAaBJIEHA HAa OCHOBE 00s3aTEIBHOTO MHUHUMYMa COJEp KaHUS

¢buznyeckoro oopa3oBaHuUs.

B xkypc ¢pusukm 11 kiaacca BXOAAT cjeayrolue pasiesbl:



1. OcHOBBI TepMOAUHAMMKH (TIPOAOJIKEHHE)
2. IIEKTPOMHAMUKA (OKOHYAHME)
3. Onruka

4. KBanToBas (pu3MKa U 3JIEeMEHTbI aCTPOPU3NKHN

B kaxnmelii paszen Kypca BKJIIOYEH OCHOBHOM MaTepuani, TIIyOOKOro u

IPOYHOIO YCBOEHHS KOTOPOTO CleayeT JoOuBaThCs, HE 3arpykas IaMAThb
yyaluxcs MHOXECTBOM YAacTHBIX (akToB. HekoTopele BOMpOCHl pa3enoB
yyaluecs JOJDKHBI pacCMaTpuBaTh CaMOCTOSTENbHO. HekoTopble maTepuansl
JAI0TCA B BUJIE JICKIIMI. TEPMOIUHAMUKH, 3aKOH KyinoHa, 3akoHpl OMa.
Ha noBeiienne 3¢p(peKTUBHOCTH YCBOEHHUSI OCHOB (PM3MUYECKOI HAyKH HAIpPaBJIECHO
MCIIOJIb30BaHUE MPUHIMINA TEeHEepaJu3aluh y4yeOHOro Marepuana - TaKOro €ro
0oTOOpa 1 TaKOH METOJIMKHU NMPENOAABAHUS, IPU KOTOPBIX ITABHOE BHUMAHUE YJIEIECHO
U3yYEHHUIO OCHOBHBIX (DaKTOB, MOHATUN, 3aKOHOB, TEOPHUH.

3afgaun pU3UIECKOro 00pa3oBaHusl PEIIAIOTCS B POLIECCEOBNIAICHUS
IKOJIbHUKAMA
TEOPETUUECKUMH U NPUKIAIHBIMUA 3HAHUSAMU MPHU BBITOTHEHUH Ja00PaTOPHBIX
paboT u
pEeLIeHUH 3aa4.

[Iporpamma rpeaycMaTpuBaeT UCNONb30BaHke MeXTyHApOAHON CUCTEMBI €MHULI
(CH), a B psizie ci1ydacB M HEKOTOPBIX BHECUCTEMHBIX €/TUHUII, IOITyCKAEMBIX K
npumeHennto. [Ipy nmpenojaBaHuy UCIIOIb3YIOTCA: KIACCHOYPOUYHAsk CUCTEMA,
1a00paTOpHBIE 3aHATHUSA, PEIICHHUE 3a/1a4

1. Ilnanupyemble pe3yJibTATHI OCBOEHHS Y4eOHOT0 NMpeaMeTa
OCHOBBI AIIEKTPOIMHAMUKH (IIPOAOIKEHHUE)
MaruauTtHOe 110J1€
OOyuaeMblii HAyYUTCS
- JTaBaTh OIPECIICHUS TOHATHI: MAarHUTHOE T0JIe, UHAYKIIMS MAarHUTHOTO TIOJIs, BUXPEBOE
nose, Cuna Amnepa, cuna Jlopeniia, peppomarseTuk, 1omeH, Temneparypa Kiopu;
- 1aBaTh OMPEJIEIICHUE €IMHULIA HHIYKIIMYM MarHUTHOT'O TTOJIS;
- IEPEYUCIIATH OCHOBHBIE CBOMCTBA MATHUTHOTO TIOJIS;
- U300paxaTb MarHUTHBIE JIMHUM TMOCTOSHHOTO MArHuTa, MPsIMOTO MPOBOJHHUKA C TOKOM,
KaTYIIKU C TOKOM;
- HaAOMIOAaTh B3aMMOJCUCTBHE KATYIIKM C TOKOM M MAarHuTa, MAarHUTHOW CTPEIIKA U
MIPOBOJTHHUKA C TOKOM, JCUCTBUSI MATHUTHOTO TIOJISI HA JBMDKYIIYIOCS 3apSKEHHYHO YaCTHILY;
- hopMyITHPOBATH 3aKOH AMIIEpa, TPAHUITHI €70 PUMEHUMOCTH;



5

- ONpE/ENsITh HAMpPAaBJICHUE JIMHUKA MAarHUTHOM WHIYKIIMM MArHUTHOTO TIOJISI C TTOMOIIIBIO
npaBuia OypaBurKa, HAlPaBJICHUE BEKTOPOB CHJIBI AMriepa U CHiibl JIOpEeHIIa ¢ MOMOIIIBIO
IIPABUJIA JIEBOU PYKH;
- IPUMEHSITh 3aKOH Amriepa 1 (GopMyJTy 171 BEIMUCIICHNS critbl JIopeHIa rmpy pelieHn  3a/1a4;
- TIEPEYNCIISATH THITHI BEIIECTB 10 MarHUTHBIM CBOMCTBaM, Ha3bIBaTh CBOICTBA JHa-, Iapa- U
(beppOMarHeTUKOB,

- I3MEPSThH CUITy B3aUMOJICHCTBUS KaTYIIKU C TOKOM M MarHUTA.

OOy4aemblii MOTyYUT BO3MOKHOCTb HAYUHUTHCSI

e - IIOHMMAaTh U OOBSCHATH LIEJIOCTHOCTh (PM3MUYECKON TEOPUH, Pa3iniaTh IPaHUIIbl €€
NPUMEHUMOCTHU U MECTO B PSY APYTUX (PU3UUECKUX TEOPHIL;
e - BJAACTh MpHEMaMU TOCTPOCHHS TEOPETUYECKUX JOKA3aTelbCTB, a Takke

IIPOTrHO3UPOBAHIA 0ocoOeHHOCTEH IIPOTCKAHUA (1)H3H‘ICCKHX SIBJICHUM 1 IIPOLICCCOB Ha OCHOBC
IMOJIYYCHHBIX TCOPCTUYCCKNX BBIBOAOB U JOKA3ATCIILCTB,

e - XapaKTEepU30BATb CHUCTEMHYKO CBsI3b MEXKIAY OCHOBOIIOJIATAIOMIMMUA HAyYHBIMU
MOHATUSIMU: TIPOCTPAHCTBO, BPEMsi, MaTepusl (BEILIECTBO, MOJIC), IBUKEHHUE, CHUJIa, SHEPTHS;
e - BBUIBUraTh TUIIOTE€3bl HAa OCHOBE 3HAHUS OCHOBOMOJATAIOIMIMX (PU3UYECKUX

3aKOHOMEPHOCTEMN U 3aKOHOB;
e - CAMOCTOSITEJIHHO TJIAHUPOBATH U TIPOBOAUTE (PU3MUYECKHE SKCIICPUMEHTHI,

e - XapakTepu30BaTb IJIO0AIbHBIE MPOOJIEMBI, CTOALIME IIEPEN YEJIOBEUECTBOM:
SHEPreTUYECKHE, CHIPHEBBIE, SKOIIOTHUYECKUE, — M POJTb (DU3UKH B PEILICHUH 3THX NPOOIIEM;
e - pelarb MNPAaKTUKO-OPUEHTUPOBAHHBIE KAUYECTBEHHBIE M pAcUeTHbIC (PU3MUECKHE

3371241 ¢ BHIOOPOM (DPM3UUECKON MOJIENH, UCTIONB3YS HECKOJIBKO (PU3NYECKMX 3aKOHOB WIIU
(bopmyJ, CBI3BIBAIOIINX U3BECTHBIC (DU3NYECKHE BEJTMUMHBI, B KOHTEKCTE MEKIPEIMETHBIX
CBSI3EH;

e - OOBSICHSTH MPHUHIUITEI PAOOTHI U XapAKTEPUCTUKN U3YyUEHHBIX MAIIMH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB;
- OOBSICHSITH YCTIOBUS PUMEHEHUS (DPM3MUECKUX MOJIENICH MPpH pellieHny (PU3HMUYECKUX 3a/1ad,
HAXOJIUTh AJCKBATHYIO MPEIOKEHHOM 3a/1aue (PU3NUECKYI0 MOJIENb, pa3peniarh mpooieMy
KaK Ha OCHOBE MMEIOIMXCSI 3HAHUM, TaK U MPH TIOMOIIA METOJIOB OIICHKH.
DNEKTPOMAarHuTHAsE MHIYKLIWS

OOyuaeMblii HAyYUTCS

- TABaTh OIPENCIICHUS TTOHITHUI: BJIICHUE JIEKTPOMArHUTHOM UHIYKUIMW, MATHATHBIN MOTOK,
OC unaykumy , ”HIYKTUBHOCTh, caMouHAyKIwMst, J1C camonHayKumu;
- pacrno3HaBaTh, BOCIPOHM3BOANTH, HAOIIOAATH SIBICHUE 3JCKTPOMArHUTHOW WHIYKIIWH,
MOKa3bIBaTh TMPUYMHHO-CIICIICTBEHHBIC CBSI3U TPHU HAOJIOJACHHWU SIBJICHUS, HAOOAaTh W
aHaJIM3MUPOBATH IKCIIEPUMEHTBI, ICMOHCTPHUPYIOIHE paBuiio JleHta;
- (opmymupoBath mpaBuiIo JIeHIA, 3aKOH AJIEKTPOMArHUTHOW WHAYKIMH, TPAHUIIBI €ro
MIPUMEHUMOCTHY;
- ICCJIC/IOBATH SIBJICHUE DJICKTPOMATHUTHOW MH TYKITUH;
- IEPEYHMCIISTH YCIIOBUSI, TIPY KOTOPHIX BO3HUKAST MHAYKIIMOHHBIN TOK B 3aMKHYTOM KOHTY]E,
KaTyIlIKe; OMPEIeNsTh pojib JKEIe3HOr0 CEepACYHMKA B KaTyIlKe; N300paxkaTh rpaduyecKku
BHEIITHEE U UHAYKIIMOHHOE MarHUTHBIE MOJIsT; ONPE/IEIISTh HAITPABJIEHUE MHITYKIIMOHHOTO TOKa
KOHKPETHOM CUTYallUH;
- OOBSICHATH BO3HUKHOBEHHE BUXPEBOT'0 AJIEKTPUUECKOTO OIS M JIEKTPOMATHUTHOTO TIOJIS;
- onMchIBaTh Bo3HMKHOBeHHE DJ1C MHIYKIMH B JBHXKYIIMXCS IPOBOTHUKAX;
- paboTarh B Mape W TPyMIe NpU BBIIOJHEHUM IMPAKTUUECKUX 3aJIaHUM, TJIAHUPOBAThH
AKCIIEPUMEHT;



- IEPEYNCIISITH IPUMEPBI UCTIOJIL30BAHMS SBJICHUS JIEKTPOMAr HUTHON MHTYKIIUH;

- pacrmos3HaBaTh, BOCIPOM3BOAWTH, HAOMIONATH SBJICHHE CAMOMHAYKIMH, TOKa3bIBaTh
MPUYUHHO-CJIECICTBEHHBIE CBS3U NIPH HAOJIOICHUH SIBIICHUS,

- (popMyIIpPOBATH 3aKOH CAMOMHAYKIIMH, TPAHHUIIBI €10 MPUMEHUMOCTH;

- IPOBO/IUTDH AHAJIOTUIO MEXKTY CAMOMHIYKIMEH U MHEPTHOCTBIO;

- OMPEETISITh 3aBUCUMOCTh MHAYKTUBHOCTH KaTyIIKH OT €€ JUTMHBI U TUIOIIA BUTKOB,;

- HaXOJIUTh B KOHKPETHOM CHUTYalluy 3HAUYEHHs:: MarHUTHOro notoka, IJ1C naaykimu, 31C
MHIYKIMM B JBIKYIIUXCS MpoBoaHUKaxX, DJC caMOMHAYKIMH, WHIYKTHBHOCTb, SHEPTHIO
MAarHUTHOTO TOJISI.

OOy4aeMmblii TOTy4UT BO3MOXKHOCTb HAYUUThCS

e - IIOHMMAaTh U OOBSICHATH LIEJIOCTHOCTh (PU3UYECKON TEOPHH, pa3iMyaTh TPAHUIIbI €€
MPUMEHUMOCTHU U MECTO B PSTY JPYTHUX (PU3UUECKUX TEOPHIL;
e - BIQAETh NPUEMAMU [OCTPOCHUS TEOPETUUECKUX JIOKA3aTEIbCTB, A TaKKe

IIPOTrHO3UPOBAHIA 0ocoOeHHOCTEH IIPOTCKAHUA (1)H3H‘ICCKHX SIBJICHUU 1 IIPOICCCOB HaA OCHOBC
IMMOJYYCHHBIX TCOPCTUICCKNX BbIBOAOB U 10KA3aTCIILCTB,

e - XapaKTEepHU30BaTb CHCTEMHYIO CBS3b MEXKIY OCHOBONOJArAOMIMMHU HAyYHBIMU
MOHSATHSIMU: TIPOCTPAHCTBO, BPEMs, MaTepHsl (BEIIECTBO, MOJIE), ABHKEHUE, CUJIA, JHEPTHS;
e - BBIIBUIATh THUIOTE3bl HA OCHOBE 3HAHWS OCHOBOIOJArAlOUIMX (PH3MYECKUX

3aKOHOMEPHOCTEMN U 3aKOHOB;
e - CAMOCTOSITEJIBHO TJIAHUPOBATH U TIPOBOAUTE (PU3MUYECKHE IKCIICPUMEHTHI,

e - XapakTepu3oBaTh TIJ00AIbHBIE NPOOJIEMBbI, CTOAUIME TMEPEe YEJOBEUYECTBOM:
AHEPreTUYECKHE, CHIPbEBBIC, IKOJIOTHUECKUE, — F POJTh (DU3UKH B PEIICHUN STUX TIPOOIIEM;
e - pelarh MPaKTUKO-OPUEHTUPOBAHHBIC KAUECTBEHHBICE M pacueTHbIC (DU3UYECKHE

3371241 ¢ BHIOOPOM (DPM3UUECKON MOJIENH, UCTIONB3YS HECKOJIBKO (PU3NYECKMX 3aKOHOB WIIU
(bopmyJ, CBI3BIBAIOIIMX U3BECTHBIC (DU3MYECKHE BEJTMUMHBI, B KOHTEKCTE MEXIPEIMETHBIX
CBSI3EH;

e - OOBSICHSTH MPHUHIUITEI PAOOTHI U XapAKTEPUCTUKN U3YyUEHHBIX MAIIMH, TPHOOPOB U
TEXHUYECKUX YCTPOKWCTB;
- OOBSICHAITH YCJIOBUS MPUMEHEHUS (PU3MUYECKUX MOJIENIEH MpH pellieHny (PU3MUYECKUX 3a/ad,
HAXOJIUTh AJCKBATHYIO MPEIOKEHHOM 3a/1aue (PU3UUECKYI0 MOJIENb, pa3peniarh npooieMy
KaK Ha OCHOBE MIMEIOIINXCS 3HAHKH, TaK U ITPU IIOMOIIN METOIOB OLICHKH.
KonebGanus v BOHBI
MexaHuveckue KoJaeOaHus

OOyuaeMblii HAyYUTCS

- JaBaTh OMpENeNieHus: KoyebaHws, KoyebaTeNbHas CUCTEMa, MEXaHWYeCKHe KoJieOaHus,
rapMOHUYECKHE KOJIeOaHsi, CBOOOTHBIE KOJIeOaHusI, 3aTyXaloI1e KoJieOaHusl, BHIHYKJICHHBIE
KoJIeOaHUs1, PE30HAHC, CMEIIICHNE, aMIUIUTY/1a, IEPHO/I, YaCTOTa, COOCTBEHHAS YacToTa, (haza;
- TIEPEUUCTISITh YCIIOBUSI BOSHUKHOBEHUST KOJICOAHMUM, TIPUBOANUTH MIPUMEPHI KOJICOATETbHBIX
CHCTEM;
- OIIMCBIBATh MOJIEIIN: IIPYKVUHHBIA MAATHUK, MATEMAaTHYECKUN MASTHUK;
- IEPEUYUCIIATH BUJIbI KOJIEOATEILHOTO ABUKEHUS, X CBOMCTBA,;
- Ppacro3HaBaTh, BOCIPOM3BOAUTH, HAOMIOAATh TAPMOHWYECKHE KoJieOaHusi, CBOOOIHbIC,
KoJieOaHus, 3aTyXarolIue KoJieOaHUs1, BEIHYK/IEHHbIE KOJIeOaHusl, pE30HAHC;
- IEPEYUCIISITh CIOCOObI TOTYYEHHSI CBOOOIHBIX M BBIHYKJICHHBIX MEXAHUUECKUX KOJICOaHUIA;
- COCTaBJISITh YPAaBHEHUE MEXaHUUECKUX KOJieOaHHH, 3aIUChIBATh €ro peIIeHUe, ONPEIEsiTh
0 YPaBHEHUIO KOJIEOATEIHHOTO JIBUXKEHHS TapaMeTphbl KOJIeOaHMS;
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- TIPEJICTABJIATh 3aBUCUMOCTh CMELICHUSI OT BPEMEHH IPU KOJIEOAHUSIX MAaTEeMaTUYECKOrO U
NPY>KUHHOTO MasTHUKA TPpauuecKu, ONpeesiTh Mo TpaduKy XapaKTEpUCTUKH: aMILTUTY/TY,
MEPUOJ U YaCTOTY;
- HAXOJWTh B KOHKPETHBIX CUTYyaIUAX 3HAUYCHUS TIEpHOa MAaTEMaTHIeCKOro ¥ Mpy>KUHHOTO
MAasiITHUKA, SHEPTUU MasiTHUKA;
- OOBSACHSATH MPEBPAIICHUS SHEPTUU ITPU KOJICOAHUSIX MAaTEMAaTHYECKOTO MasiTHUKA U TPy3a Ha
HPYKHUHC,
- ICCJIEIOBATH 3aBUCHMOCTb IIEPHO/IA KOJICOAHUH MaTEMaTHYECKOrO MasiTHUKA OT €r0 JUIUHBI,
- KICCJIEIOBATh 3aBUCUMOCTb TIEpHO/1a KOJIeOaHHi rpy3a Ha IPYKHUHE OT €r0 MacChl.
OOyuaeMblii MOTYYUT BOZMOKHOCTh HAYUUTHCS

e - IIOHMMAaTh U OOBSCHATH LIEJIOCTHOCTh (PM3MUYECKON TEOPUH, pa3iniaTh IPaHUIIbl €€
NPUMEHUMOCTHU U MECTO B PSTY JPYTHUX (PU3UUECKUX TEOPHIL;
e - BIQAETh NPUEMAMU [OCTPOCHUS TEOPETUUECKUX JIOKA3aTEIbCTB, A TaKKe

IIPOTrHO3UPOBAHIA 0ocoOeHHOCTEH IIPOTCKAHUA (1)H3H‘ICCKHX SIBJICHUU 1 IIPOICCCOB HaA OCHOBC
IMOJYYCHHBIX TCOPCTUICCKNX BBIBOAOB U 10KA3aTCIILCTB,

e - XapaKTEpPU30BATh CHUCTEMHYIO CBSI3b MEXKIY OCHOBOIOJIATAIOMIMMH HAyYHBIMU
MIOHATUSIMU: TIPOCTPAHCTBO, BPEeMsi, MaTepusl (BEILIECTBO, MOJIC), IBUKEHHUE, CHJIa, SHEPTHS;
e - BBUIBUraTh TUIIOTE€3bl HAa OCHOBE 3HAHUS OCHOBOMOJArAIONMIMX (PU3UYECKUX

3aKOHOMEPHOCTEMN U 3aKOHOB;
e - CAMOCTOSITEJIBHO TJIAHUPOBATH U TIPOBOAUTE (PU3MUYECKHE SKCIICPUMEHTHI,

e - XapakTepu3oBaTh TIJ00AIbHBIE NPOOJIEMBbI, CTOAUIME TMEPEe YEJOBEUYECTBOM:
AHEPreTUYECKHE, CHIPbEBBIC, IKOJIOTHUECKUE, — F POJTh (DU3UKH B PEIICHUN STUX TIPOOIIEM;
e - pelarh MPaKTUKO-OPUEHTUPOBAHHBIC KAUYECTBEHHBIE M pacueTHbIe (DU3NUECKHE

3371241 ¢ BHIOOPOM (DPM3UUECKON MOJIENH, UCTIONB3YS HECKOJIBKO (PU3NYECKMX 3aKOHOB WIIU
(bopmyJ, CBI3BIBAIOIIMX U3BECTHBIC (DU3MYECKHE BEJTMUMHBI, B KOHTEKCTE MEXIPEIMETHBIX
CBSI3EH;

e - OOBSICHSTH MPHUHIUITEI PAOOTHI U XapAKTEPUCTUKN U3YyUEHHBIX MAIIMH, TPHOOPOB U
TEXHUYECKUX YCTPOKCTB;
- OOBSICHAITH YCJIOBUS MPUMEHEHUS (PU3MUYECKUX MOJIENIEH MpH pellieHny (PU3MUYECKUX 3a/ad,
HAXOJIUTh AJCKBATHYIO MPEIOKEHHOM 3a/1aue (PU3UUECKYI0 MOJIENb, pa3peniarh npooieMy
KaK Ha OCHOBE MIMEIOIINXCS 3HAHKH, TaK U ITPU IIOMOIIN METOIOB OLICHKH.
DNEeKTPOMArHUTHBIE KOJICOaHMS

OOyuaeMblii HayYUTCS

- 1aBaTh OMPE/ICIICHNS TTOHATHSM: JJIEKTPOMArHUTHBIC KOJIeOaHwsI, KoJieOaTeIbHbI KOHTYP,
CBOOO/THBIC AJICKTPOMArHUTHBIE KOJICOAHNS!, BBIHYK/ICHHBIC YJIEKTPOMArHUTHBIC KOJICOaHM,
[IEPEMEHHBIN JIEKTPUYECKUI TOK, aKTUBHOE COIPOTUBJICHHE, ICUCTBYIOIIECE 3HAYEHUE CUJIbI
TOKa, JCUCTBYIOIIEE  3HAYCHWE  HANpsDKeHWs,  TpaHchopmarop,  KodpQuimeHt
Tpa"chopmaIumy;
- U1300pakaTh CXeMY KOJIeOaTeTbHOTO KOHTYpA 1 OMUCHIBATH CXEMY €T0 PadOThI;
- pacro3HaBaTh, BOCIPOW3BOINTH, HAOIIOAATh CBOOOMHBIE AJICKTPOMArHUTHBIE KOJICOaHWs,
BBIHYK/ICHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHusl, pE30HAHC B 1IETIM IIEPEMEHHOT0 TOKA;
- QHAIM3UPOBATH MIPEBPALLCHUS SHEPIHU B KOJIEOATETLHOM KOHTYPE TIPH AJIEKTPOMAar HUTHBIX
KOJICOQHMSIX;
- IPEJICTABIIATH 3aBUCUMOCTb 3JIEKTPUUYECKOTO 3apsi/ia, CUJIbl TOKA M HAIIPSHKEHUS OT BPEMEHU
Npu CBOOOJHBIX 3JIEKTPOMAIHUTHBIX KOJIEOAHUSIX; OMPENeNsaTh Mo rpaduky KojedaHuil ero
XapaKTEPUCTUKU: aMILTUTYY, IEPUOJT U YACTOTY;
- IPOBOJIUTH AHAJIOTHIO MEXKTY MEXaHUYECKUMHU 1 DJIEKTPOMArHUTHBIMU KOJICOaHUSIMU;



8

- 3anuceiBaTh (popmysry TOMCOHa; BBIMUCIATH ¢ MoMOUIbI0 (popmysel ToMcoHa nepuon u
YacTOTy CBOOOJHBIX JJIEKTPOMArHUTHBIX KOJE€OaHWM; ONpENEssTh IE€pUOA, YacToTy,
aMIUIUTY Ly KOJIEOaHHI B KOHKPETHBIX CUTYaLMsX;
- OOBSCHSTH PUHLMIT TIOJTyYEHUS IEPEMEHHOTO TOKA, YCTPOMCTBO I'eéHepaTopa MEPEMEHHOIO
TOKa;
- Ha3bIBATh OCOOEHHOCTH IIEPEMEHHOTI'0 IEKTPHYECKOTr0 TOKA HA YYaCTKE LIEITH C PE3UCTOPOM;
- 3aIUCBIBATh 3aKOH OMa IS ETTH IEPEMEHHOTO TOKA;
HAXOJUTh 3HAUYEHHUS CUJTbI TOKA, HAPSKEHUSL, aKTUBHOTO CONPOTUBIIEHHS LIEMH IEPEMEHHOTO
TOKA, ICVCTBYIOLMX 3HAYEHUI CUJIbI TOKA U HATIPSDKEHUS;
- Ha3bIBaTh YCJIOBHS BO3HUKHOBEHUSI PE30HAHCA B LIETIU IEPEMEHHOI'O TOKA;
- ONUCBIBATh YCTPOMCTBO, IPUHIMIT JEUCTBUSL U IPUMEHEHUE TpaHCPOpMaTopa;

- BBIUUCIIATH KOA(PPUIMEHT TpaHCHOPMAIMU B KOHKPETHBIX CUTYALHSAX

OOy4aeMmpblii TOTyYUT BOBMOKHOCTb HAYUHUTHCS

e - IIOHUMaTh U OOBSACHATH LEJOCTHOCTh (PU3NUECKON TEOPHH, Pa3IndaTh TPaHULIbI €€
MPUMEHUMOCTH M MECTO B PAY JPYTUX (PU3MUECKUX TEOPHUH;
e - BIAACTh NPUEMAMU [IOCTPOCHHUS TEOPETUUECKUX JIOKA3aTENbCTB, A TaKKE

MPOTHO3UPOBAHMS OCOOEHHOCTEN MPOTEKAHUS (PUBMUECKUX SIBJIHUI 1 POLIECCOB HA OCHOBE
MOJTYYEHHBIX TEOPETHYECKUX BHIBOJIOB U JIOKA3aTEIIbCTB;

e - XapaKTEepHU30BaTb CHCTEMHYIO CBS3b MEXKIY OCHOBONOJArAOMIMMHU HAyYHBIMU
MOHATHSMU: TIPOCTPAHCTBO, BPEMs], MaTepHsl (BEIIECTBO, MOJIE), ABHKEHUE, CUJIA, JHEPTHS;
e - BBIABUIATh TUMOTE3bl HA OCHOBE 3HAHWS OCHOBOIOJAralOUIMX (PU3MYECKUX

3aKOHOMEPHOCTEN U 3aKOHOB;
e - CAMOCTOSITEJIHHO TJIAHUPOBATH U TIPOBOANTE (PU3MUCCKHE SKCIIEPUMEHTHI,

e - XapakTepu3oBaTh TJIOOATBHBIE TPOOJIEMBI, CTOAIIME TIEPE YEJIOBEYECTBOM:
AHEPreTUYECKHE, ChIPbEBBIC, IKOJIOTHUECKUE, — F POJTh (DU3UKH B PEILICHUN STUX TIPOOIIEM;
e - pelarh MPaKTUKO-OPUEHTUPOBAHHBIC KAUYECTBEHHBIE M pacueTHbIe (Pr3nvecKue

3a71a4u ¢ BHIOOPOM (DPM3UUECKON MOJIENH, UCTIONB3YS HECKOJIBKO (PU3NYECKMX 3aKOHOB WIIU
(opMyJ1, CBSI3BIBAIOIIMX U3BECTHBIE (DU3NYECKHE BETMUMHBI, B KOHTEKCTE MEXIPEIMETHBIX
CBsI3El;
o - OOBSICHATH MPUHLMIIBI paOOTHI U XapaKTEPUCTUKN U3YYEHHBIX MaIlllH, TPHOOPOB U

TEXHUYECKUX YCTPOMCTB;

- OOBSICHATH YCIIOBUSI MPUMEHEHHS (PU3MYECKUX MOJENIe MpH pelieHud (PU3MYEeCKUX 3aiad,
HAaXOAUTh aJCKBATHYIO MPEIJIOAKEHHOM 3aaue (PU3UUECKYI0 MOJIENb, pa3pelarh npoodaeMy
KaK Ha OCHOBE UMEIOIIMXCSl 3HAHUM, TaK U [TPU MOMOIIY METO/I0B OLIEHKH.

MexannuecKue BOJIHbI

OOy4aempblIif HayIHUTCS
- J1aBaTh OIPENEJICHUS TNOHATHUI: MEXaHWYECKas BOJIHA, MONEPEYHasl BOJHA, MPOJOJIbHAs
BOJIHA, CKOPOCTh BOJIHBI, JJIMHA BOJIHBI, (Da3a BOJIHBI, 3BYKOBas BOJIHA, TPOMKOCTH 3BYKA,
BBICOTa TOHA, TeMOp, OTpaXXeHHE, TMpPeJIOMJICHHE, TMOTJIOIeHHe, HHTep(EpeHIHs
MEXAHUYECKUX BOJIH, KOT€PEHTHBIE MCTOYHMKH, CTOSYAs BOJIHA, aKyCTUUECKHMI PE30HAHC,
IUIOCKONIOJISIPU30BaHHasl BOJIHA;
- IEPEYUCIIATh CBOMCTBA U XapaKTEPUCTUKU MEXaHUUECKUX BOJIH;
- pacro3HaBaTh, BOCIPOU3BOANTH, HAOIIOIAaTh MEXAHUYECKHE BOJIHBI, TIONEPEUHBIE BOJIHBI,
IpPOAOJIbHBIE  BOJIHBI, OTPaKEHUE IIPEJIOMIICHUE, MOIVIOIIEHHE , HHTEPEPEHIMIO
MEXAHUYECKUX BOJIH;
- Ha3bIBaTh XaPAaKTEPUCTUKHU BOJIH: CKOPOCTh, YaCTOTa, AJIMHA BOJIHBI, PA3HOCTH (ha3 BOJIH;

- ONPENETISITh B KOHKPETHBIX CUTYALUSAX CKOPOCTH, YAaCTOTBI, JUTMHBI BOJIH, Pa3HOCTH (ha3.



OOyuaeMblii MOTyYUT BO3ZMOKHOCTh HAYUUTHCS

e - IIOHUMATh U OOBSACHATH LETOCTHOCTh (PU3NUECKON TEOPHH, Pa3IuyaTh IPAHULBI €€
MPUMEHUMOCTHU U MECTO B PAAY APYTUX (PU3NUECKUX TEOPHil;
e - BIAACTh NPUEMAMU [IOCTPOCHHS TEOPETUYECKUX JIOKA3aTENbCTB, A TaKKE

MIPOTHO3UPOBAHMS 0OCOOCHHOCTEH TPOTEKAHUS (PU3NIECKUX SIBJICHUI 1 TIPOIIECCOB HA OCHOBE
TMOJTY9IE€HHBIX TEOPETHUYECKUX BBIBOJIOB U JIOKA3aTEIILCTB;

e - BBIABATATh THIOTE3bl HA OCHOBE 3HAHWS OCHOBOIIOJIATAIONIMX (PH3MISCKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

e - CaMOCTOSITENLHO IJIAHUPOBATH U MPOBOAUTH (PU3MUECKHE IKCIIEPUMEHTHI;

- pelaTh MPaKTUKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIE M pacueTHbIC (PU3NUECKHE 3a]]a4K C BLIOOPOM
Gu3MYeCKOil MOJIENM, UCIONB3YS HECKOJIBKO (M3MYECKUX 3aKOHOB WM (POpMYyJ,
CBSI3BIBAIOIIMX M3BECTHBIC (PH3MUYECKUE BEIMUMHBI, B KOHTEKCTE MEXKITPEIMETHBIX CBS3CH.

DNeKTPOMarHUTHBIC BOJIHBI

OOyuaeMblii HAyYUTCS
- J1aBaTh OMPEICIICHUS TTOHATHIA: SJICKTPOMArHUTHOE TT0JIe, BUXPEBOE JICKTPUICCKOE TIONE,
AIIEKTPOMArHUTHBIE BOJHBI, CKOPOCTh BOJIHBI, JUTMHA BOJIHBI, (ha3a BOJHBI, OTPAKECHHUE,
MpeIOMJICHHE, TIOTJIONICHHE, WHTepepeHIms, AUGPAKIUs, MOMEePEYHOCTh, MOJISPU3AIIST
AIICKTPOMArHUTHBIX ~ BOJIH, PAJAMOCBS3b, PATUOJIOKAINS, aAMIDIMTYIHAS — MOMYJISIIHA,
JICTCKTUPOBAHME,

- OOBSCHATH B3aUMOCBSI3b TIEPEMEHHBIX IEKTPHUECKOTO ¥ MATHUTHOTO TIOJICH;
- pHCOBATh CXEMY PacIpPOCTPAHCHHS AIEKTPOMArHUTHON BOJTHBI;
- IEPEUYUCIIATH CBOMCTBA U XapaKTEPUCTUKH HIEKTPOMATHUTHBIX BOJTH;
- pacro3HaBaTh, HAOOAATh JIEKTPOMATrHUTHBIE BOJIHBI, W3JIyYEHUE, TPHUEM, OTPaKeHHUE,
norsiomieHne, narepdepeHimto, mudpaximio. Ilonspuzariio 3eKTPOMarHATHBIX BOJIH;
- HAXOJUTh B KOHKPETHBIX CUTYAIMSIX 3HAYECHHS XapaKTEePUCTHK BOJH: CKOPOCTH, YaCTOTHI,
JUIMHBI BOJIHBI, Pa3HOCTH (Da3;
- OOBSICHATH TIPUHIIUT PATIOCBS3U U TEJICBUICHHUSL.
OOy4aemblii MOTyYUT BO3MOKHOCTD HAYUHUThCSI

e - IIOHMMaTh U OOBSCHATH LIEJIOCTHOCTh (PM3MUYECKON TEOPUH, Pa3MyaTh IPaHULbl €€
MPUMEHUMOCTH M MECTO B PALY JPYTUX (PU3MUECKUX TEOPUH;
e - BIQACTh NPUEMAMU [IOCTPOCHUS TEOPETUYECKUX JIOKA3aTENbCTB, A TaKKE

TIPOTHO3UPOBAHKS OCOOCHHOCTEH MPOTEKaHMs (PU3UUECKHX SIBJICHUIA U ITPOIIECCOB Ha OCHOBE
TIOJTYYEHHBIX TEOPETHYCCKUX BBIBOJIOB M JIOKA3aTCITLCTB;

e - BBIABHTATh THIOTE3bl HA OCHOBE 3HAHWSA OCHOBOIIOJIATAIONIMX (PH3HYCCKUX
3aKOHOMEPHOCTEN M 3aKOHOB;

e - CaMOCTOSITENILHO IJIAHUPOBATH U TIPOBOAUTH (DU3MUECKHE SKCTICPUMEHTHI;

- pelaTh MPaKTUKO-OPUEHTUPOBAHHBIC KAUECTBEHHBIC U pacUeTHBIE (PU3UUECKHE 3371a4r C BIOOPOM
GU3MYECKO MOJENM, UCIIONB3Ysl HECKOJIBKO (U3MUYECKUX 3aKOHOB WM (OpPMYyII,
CBSI3BIBAIOIIMX M3BECTHBIC (DM3MUECKUE BEIMUMHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBS3CH.
OnTrka
CBeETOBBIE BOJHBI.

['eomeTpuueckas 1 BOJTHOBAsI ONTUKA

OOy4aemblii HAyYUTCS
- JaBaTb ONpENeNeHUs TOHSTHI: CBET, KOPITyCKYJISIPHO-BOJHOBOM Jyallu3M CBeETa,
reOMEeTpUYECKasl ONTUKA, CBETOBOM JIyd, CKOPOCTh CBETa, OTPAKEHUE CBETA, MPEJIOMIICHUE
CBETa, MOJHOE OTPaKEHHE CBETa, YroJl MaJeHUs, Yrol OTPaKEHHs, YIroJl MpeOMIICHHS,
OTHOCHTEJILHBIN TIOKa3aTeNb MpeoMIIeHHs, aOCOIIOTHBIN MMOKa3aTelNb MPETOMIICHUS, JIMH3A,
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(oKyCHOE pacCTOsSHUE JIMH3bI, ONTUYECKAs CUJIA JIMH3BI, TUCTIEPCHsI CBETa, MHTEphEPEHLIS
cBeTa, JUGpaKIMOHHAs  pelleTKa, TOospU3als  CBETa, €CTECTBEHHBIM  CBET,
IJIOCKOMNOJISIPU30BaHHbBIN CBET;
- OIKCHIBATh METObI U3MEPEHUST CKOPOCTH CBETA;
- IIEPEUMCIIATH CBOKWCTBA CBETOBBIX BOJIH;
- pPacro3HaBaTh, BOCIIPOU3BONTh, HAOIOIATh PACIPOCTPAHEHHE CBETOBBIX BOJH, OTPAKEHHUE,
MPEJIOMIICHHUE, TIOTJIOIIEHHE, TUCTIEPCHIO, MTHTEP(EPEHIIMIO CBETOBBIX BOJIH;
- (hopmymupoBaTh MPHUHITAI | FOMTeHca, 3aKOHBI OTPAKECHUS U TIPETIOMJICHHUS CBETA, TPAHUIIBI
UX IPUMEHUMOCTH;
- CTPOMUTH X0/ JTy4€H B ITIOCKONAPATUIENBHON IJIACTUHE, TPEYTOJIbHOM MPU3ME, TOHKOM JIMH3E;
- CTPOUTH M300paKEHHUE MPEeIMETA B IJIOCKOM 3epKaJie, B TOHKOM JIMH3E;
- MEPEUNCIIATh BHUJIBI JIMH3, UX OCHOBHBIE XapPaKTEPUCTHK — ONTHYECKUW LIEHTP, IJIaBHAs
OITHYECKasi OCb, (DOKYC, ONTUYECKAsl CHJIA;
- HAaxXxOIWTb B KOHKPETHOW CHUTyallUM 3HAYCHUs YIVIa MAJACHUs, YIVIa OTPAaXCHHs, yIjia
MPEIOMJICHHUS, OTHOCHTENBHOIO TOKa3aTeisl MpeslOMJICHHs, aOCONIOTHOIO —IOKa3aTess
MPENOMJIEHHS], CKOPOCTH CBETa B cpelie, POKYCHOIO PACCTOSIHUS, ONTUYECKON CHIIbI JIMH3BI,
YBEJIMYEHUS JIUH3BI, IEPUOia TUPPAKITMOHHON PEIIECTKH, MMOJIOKEHUSI MTHTEP(EPEHITMOHHBIX
1 TU(PaKIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB;
- 3aMKChIBaTh ()OPMYITY TOHKOM JIMH3bI, HAXOAUTh B KOHKPETHBIX CUTYAIUSIX C €€ TIOMOIIbIO
HEU3BECTHBIC BEJIMUUHBI;
- OOBSICHSITH IPUHIIUIT KOPPEKITUH 3PEHUS C TIOMOIIBIO0 OYKOB;
- DKCTIEPUMEHTAIILHO OMPEICIAThH MOKa3aTellb MPEeJIOMIICHHS Cpeibl, (DOKYCHOE PACCTOSIHUE
coOuparoIel JIMH3bI, ITTMHY CBETOBOW BOJIHBI C TIOMOIIIBIO TU(DPAKITMOHHON PEIIeTKH;

- BBIJIEJISITh OCHOBHBIE MOJIOKEHNSI KOPITYCKYJIIPHOM U BOJIHOBOM TEOPUM CBETA

OOy4aeMblii MOTyYUT BOZMOKHOCTH HAYIHUTHCS

e - TIOHMMAaTh U OOBSICHATH LIEJOCTHOCTh (DM3MUECKON TEOPUH, Pa3IniaTh TPAHUIIbI €€
MPUMEHUMOCTH U MECTO B PSTY APYTHUX (PU3UUECKUX TEOPHIL;
e - BIAACTh MPUEMAMU TOCTPOCHHUS TEOPETUYECKUX JOKA3aTelIbCTB, A TAKKE

MPOTHO3UPOBAHMSI 0OCOOEHHOCTEN MPOTEKAHUS (PUBNUECKUX SIBJICHUI 1 MPOLIECCOB HA OCHOBE
TMTOJTyYEHHBIX TEOPETUYECKUX BBIBOAOB U JI0KA3aTEIIbCTB;

e - XapaKTepHU30BaTh CHCTEMHYIO CBSI3b MEXIY OCHOBOMNOJAralOIIMMH HAYYHBIMU
MOHSATHUSIMU: TIPOCTPAHCTBO, BpeMsi, MaTepus (BEILIECTBO, MOJIE), IBUYKEHUE, CHJIa, SHEPTHS
e - BBUIBUIaTh TUIIOTE3bl HAa OCHOBE 3HAHUS OCHOBOMOJATAIOIMIMX (DU3MUECKUX

3aKOHOMEPHOCTEN U 3aKOHOB;
e - CaMOCTOSITENILHO IJIAHUPOBATH U TIPOBOAUTH (DU3MUECKHE SKCTICPUMEHTHI;

e - XapaKTepu30BaTh TJIOOATBHBIE TPOOJIEMBI, CTOAIIME TIEPE YEJIOBEYECTBOM:
DHEPreTUYECKHE, CHIPbEBBIC, IKOJIOTHUECKUE, — M POJTh (DU3UKH B PEIICHUN STUX TIPOOIIEM;
e - pemarh MPaKTUKO-OPUEHTUPOBAHHBIC KAUYECTBEHHBIC WM pacueTHbIC (DU3NUECKHE

3a71a4i ¢ BHIOOPOM (DM3UUECKON MOJIENH, UCTIONB3YS HECKOJIBKO (PU3NYECKMX 3aKOHOB WITH
(bopmyJ, CBA3BIBAIOIINX M3BECTHBIC (DU3UYECKHE BEJIMUMHBI, B KOHTEKCTE MEXIPEIMETHBIX
CBsI3CH;
o - OOBSICHATH MPHUHIMITBI PAOOTHI U XaPAKTEPUCTUKU U3YyYEHHBIX MAIIMH, TPUOOPOB U

TEXHUYECKUX YCTPOMCTB;

- OOBSICHATH YCIIOBUSI NMPUMEHEHHS (PU3MYECKUX MOJIENIe MpH pelieHud (PU3MYeCKUX 3aiad,
HaXOIUTh JEKBATHYIO MPEJIOAKEHHOMN 3aaue (PU3NUECcKyt0 MOENb, pa3peliarb npodieMy
KaK Ha OCHOBE UMEIOIIMXCSl 3HAHUM, TaK U IPU MOMOIIY METO/I0B OLIEHKH.

N3nydyenus u CriekTpsl



OOy4aemblii HAyYUTCS
- JlaBaThb ONpENEJICHUE IIOHATHM, TEIUIOBOE W3JIyYEHHE, OJIEKTPOJOMUHECIICHIN,
KaTOJIOJIOMUHECIICHIIHS], XeMHUOTFOMHUHECLICHITHS, (DOTOTFOMUHECLICHIIHSI, CTUIOIIHOM CIEKTP,
JIMHEWYATBIN CIIEKTP, ITOJIOCATBIN CIIEKTP, CIEKTP MOIJIOIIECHUS], CIIEKTPAIbHbIN aHAJIN3;
- IEPEUYHCIIAT BUJIBI CIIEKTPOB;
- pacro3HaBaTh, HAOMIOJATH CIUIOIUHOM CIEKTpP, JMHEWYAThId CHOEKTP, MOJIOCAThIA CHEKTP,
CHEKTP U3JTyYECHUs U CIEKTP MOIJIOMICHUS;
- IEPEYMCIIATH BU/BI AEKTPOMArHUTHBIX M3ITy4E€HHU, UX HICTOYHUKH, CBOMCTBA, IPUMEHEHUE;
- CPAaBHMBATh CBOKCTBA 3JIEKTPOMArHUTHBIX BOJIH Pa3HON YaCTOTHI.
OOy4aeMmpblii TOTy4UT BOBMOXKHOCTD HAYUHUThCS

e - IIOHMMAaTh U OOBSCHATH LIEJIOCTHOCTh (PM3MUYECKON TEOPUH, pa3iniaTh IPaHUIIbl €€
MPUMEHUMOCTHU U MECTO B PSTY JPYTHUX (PU3UUECKUX TEOPHIL;
e - BIQAETh NPUEMAMU [OCTPOCHUS TEOPETUUECKUX JIOKA3aTEIbCTB, A TaKKe

MPOTrHO3UPOBAHKS OCOOCHHOCTEHN MPOTEKaHMsI (PU3UUECKUX SBJICHUM U MPOIIECCOB Ha OCHOBE
TMOJTyYEHHBIX TEOPETUYECKUX BBIBOJOB U JIOKA3aTEIIbCTB;

e - BBIIBUIATh THUIOTE3bl HA OCHOBE 3HAHWS OCHOBOIOJArAOUIMX (PU3MYECKUX
3aKOHOMEPHOCTEMN U 3aKOHOB;

e - CaMOCTOSITENBHO IJITAHUPOBATH U MPOBOAUTH (PU3NUECKHE IKCIIEPUMEHTBL;

- peliaTh MPaKTUKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIC U paCUeTHbIC (PU3UUECKUE 3aa4M C BHIOOPOM
(U3MYECKOl MOJENM, UCIOIb3YSl HECKOJIBKO (DM3MYECKUX 3aKOHOB WM (POpMyJ,
CBSI3BIBAIOIIIMX U3BECTHBIC (PM3MUECKUE BEIMYUHBI, B KOHTEKCTE MEXKITPEIMETHBIX CBS3EH.

OcHoBa crierManbHON TEOPUU OTHOCUTEIILHOCTH

OOyuaeMblii HAyYUTCS
- JIaBaTh OMpEICIICHHS TIOHSTHI: COOBITHE, TIOCTYJIAT, UHEPIUATbHAS CCTEMa OTYETa, BpeMs,
JUIMHA TeJla, Macca MOKOs,, UTHBAPUAHT, SHEPIUsl TOKOS;
- OOBACHSITH TPOTHBOPEUUS] MEXKTY KIACCMYECKOW MEXAHUKOW M AJIEKTPOIMHAMHUKOM
Makcgeinia u ipuunHsbl nosisiieHns CTO;
- popmynposaTh noctyaarel CTO;

- hhopmypoBaTh BBIBOABI U3 TiocTynaroB CTO

OOy4aemblii TOTyYUT BO3MOKHOCTD HAYUHUThCSI

e - IIOHMMaTh U OOBSCHATH LIEIOCTHOCTh (PM3MUYECKOM TEOPUH, pa3iniaTh MPaHUIIbI €€
NPUMEHUMOCTHU U MECTO B pSAY APYTHUX (PU3UUECKUX TEOPHIL;
e - BIQAETh NPUEMAMU [IOCTPOCHUS TEOPETUYECKUX JIOKA3aTENbCTB, A TaKKE

MPOTHO3UPOBaHMSI OCOOCHHOCTEH MPOTEKaHUS (PU3MIECKHX SBICHUI U TIPOIIECCOB HA OCHOBE
TMOJTY9E€HHBIX TEOPETHUYECKUX BHIBOJIOB U JIOKA3aTEIILCTB;
- BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJIATAIOMIMX (DU3UYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB
KBantoBas ¢usuka
CBeTOBbIE KBaHThI
OOy4aempblif HayIUTCS
- JaBarh OmpeneieHus TMOHATHIA: (OoTod(h(EKT, KBaHT, TOK HACBHIIICHHS, 33CPKUBAIOIIEE
HanpspkeHue, padboTa BbIX0/1a, KpacHas rpanuiia ¢porodddexra;
- pacrio3HaBaTh, HaOMOIATh siBNieHHE oTodhdeKTa;
- OMHCHIBATH OMBITHI CTOJIETOBA;
- hopmymmpoBaTh rurore3y [lnanka o kBaHTax, 3akoHbI hoTod(ddeKTa;
- QaHAJIM3UPOBATh 3aKOHBI POTOIDDEKTA;
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- 3aIUCHIBATH W COCTABISITh B KOHKPETHBIX CHTYallMsIX YpaBHEHHE OWHINTEWHA i
(oTorhdexTa 1 HAXOUTH € €ro MOMOIIBI0 HEU3BECTHBIC BETNYHHBL;
- PUBOIUTH IPHUMEPHI UCIONTB30BaHus (hoTodddexTa;
- OOBSICHATH CYTh KOPITYCKYJIIPHO BOJTHOBOTO JTyaJli3Ma;
- ONIMCHIBATH OMBITHI JIeOeieBa Mo n3MepeH IO JaBJICHNS CBETA U MTOATBEPKIAIONIHNX CIIOKHOE
CTPOCHHE aToMa;

- QHAIM3UPOBATh PAabOTy YYCHHBIX II0 CO3MAHMIO MOJENM CTPOCHHS aroMa, IIOTy4YEHHUIO
BBIHY)K/ICHHOTO W3ITy4eHUs, IPUMEHEHHH JIa3epOB B HAYKE, MEIIUIIHE, TIPOMBIILICHHOCTH,

OBITY
OOyuaeMblii MOTYYUT BOZMOKHOCTH HAYUUTHCS
e - MOHUMATh M OOBSCHATH IETIOCTHOCTh (PU3UUECKON TEOPHH, Pa3INyuaTh TPAHUIIBI €€
MPUMEHUMOCTHU U MECTO B PSTY JPYTHUX (PU3UUECKUX TEOPHIL;
e - BJAACTh MpHEMaMU TIOCTPOCHHS TEOPETUYECKUX JOKA3aTelIbCTB, a TaKxke

IIPOTrHO3UPOBAHIA 0ocoOeHHOCTEH IIPOTCKAHUA (1)H3H‘ICCKI/IX SIBJICHUM 1 IIPOLCCCOB HAa OCHOBC
IMOJYYCHHBIX TCOPCTUICCKNX BBIBOAOB U 10KA3aTCIILCTB,

e - XapaKTEepHU30BaTb CHCTEMHYIO CBS3b MEXKIY OCHOBONOJArAOMIMMHU HAyYHBIMU
MOHSATHSIMU: TIPOCTPAHCTBO, BPEMs, MaTepHsl (BEIIECTBO, MOJIE), ABHKEHUE, CUJIA, JHEPTHS;
e - BBIIBUIATh TUIOTE3bl HA OCHOBE 3HAHWS OCHOBOIOJATAOUIMX (PH3UYECKUX

3aKOHOMEPHOCTEMN U 3aKOHOB;
e - CAMOCTOSITEJIBHO TJIAHUPOBATH U TIPOBOAUTE (PU3MUYECKHE SKCIICPUMEHTHI,

e - XapakTepu3oBaTh TIJ00AIbHBIE NPOOJIEMBbI, CTOAUIME TMEPEe YEJOBEUYECTBOM:
AHEPreTUYECKHE, ChIPbEBBIC, IKOJIOTHUECKUE, — M POJTh (DU3UKH B PEIICHUN STUX TIPOOIIEM;
e - pelarh MPaKTUKO-OPUEHTUPOBAHHBIC KAUYECTBEHHBIE M pacueTHbIe (DU3NUECKHE

3371241 ¢ BHIOOPOM (DPM3UUECKON MOJIENH, UCTIONB3YS HECKOJIBKO (PU3NYECKMX 3aKOHOB WIIU
(opMy1, CBA3BIBAIOIMX W3BECTHBIE (PM3NUECKUE BEIMYMHBI, B KOHTEKCTE MEXKIIPEIMETHBIX
CBSI3EH;
e - OOBSICHSTH MPHUHIUITEI PAOOTHI U XapAKTEPUCTUKN U3YyUEHHBIX MAIIMH, TPHOOPOB U

TEXHUYECKUX YCTPOKWCTB;

- OOBSCHATH YCIIOBUSI NMPUMEHEHHS (PU3MYECKUX MOJIENIe MpH pelieHHd (PU3NYECKUX 3aiad,
HAXOJIUTh JCKBATHYIO MPEIOKEHHOM 3a/1aue (PU3NUECKYI0 MOJIENb, pa3peniarh mpooieMy
KaK Ha OCHOBE UMEIOIIMXCSl 3HAHUM, TaK U [TPU MOMOIIY METO/I0B OLIEHKH.

AToMHas (puzrka

OOyuaeMblii HAyYUTCS
- JaBaTb OIpE/ETCHUsS TOHATUN: aTOMHOE PO, SHEPreTUYECKH YPOBEHb, SHEPTHS
MOHM3AIMH, CTIOHTAHHOE U BHIHYKACHHOE M3JTyUeHUE CBETA;
- OIIMCBIBATH OTBITHI Pe3epdopra;
- ONMCBIBATh U CPaBHHUBATH MOjien atoMa TomMcoHa u Pesepdopra;
- paccMaTpuBaTh, UCCIIEIOBATh M OMMCHIBATh JIMHEHYATHIC CTIEKTPHI;
- (opMyIUpOBaTh KBAaHTOBBIE IMOCTYNIAThl bopa; OOBSACHATH JMHEHYATHI CIEKTPHI aToOMa
BOJIOPO/Ia HA OCHOBE KBAHTOBBIX MOCTYJIATOB bopa;

- PacCUMTHIBaTh B KOHKPETHOW CHUTYallMd YacTOTy U JJIMHY BOJIHBI MCITyCKaeMoro (hotoHa mpu
Hepexoie aTOMa K3 OHOTO CTAIIMOHAPHOTO COCTOSTHUS B JPYTOe

OOyuaeMblii MOTyYUT BOZMOKHOCTh HAYUUTHCS

e - IIOHMMaTh U OOBSCHATH LIEJIOCTHOCTh (PM3MUYECKON TEOPUH, pa3inyaTh IPaHUIIbl €€

NPUMEHUMOCTHU U MECTO B PSAY APYTHUX (PU3UUECKUX TEOPHIL;
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. - BJIaJACThb IIpUEMaMM TIIOCTPOCHHUA TCOPCTHUUYCCKUX JOKA3aTCIbCTB, a TaKiKe
ITPOTHO3UPOBAHIA 0coOeHHOCTEH IMPOTCKAHUA (1)H3H‘{€CKHX SIBJICHUU 1 IIPOICCCOB HaA OCHOBC
IMOJIYYCHHBIX TCOPCTHUICCKNX BbIBOAOB U 10KA3aTCIILCTB,

e - XapaKTEpPU30BATh CHUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIATAIOMIMMHA HAyYHBIMU
TIOHATHUSIMU: TIPOCTPAHCTBO, BpeMsi, MaTepusl (BEILLIECTBO, MOJIE), IBUKEHHUE, CUIIA, SHEPTHS
e - BBUIBUraTh TUIIOTE€3bl HAa OCHOBE 3HAHUS OCHOBOMOJATAIOMIMX (PU3UYECKUX

3aKOHOMEPHOCTEMN U 3aKOHOB;
e - CAMOCTOSITEIBHO TJIAHUPOBATH U TIPOBOAUTE (PU3MUECKHE SKCIICPUMEHTHI,

. - XdpPaKTCPpHU30BaATb IJI00AJTEHEIC HpO6J'ICMI)I, CTOoAIIMC TIICPCH YCIIOBCUCCTBOM:
OHCPICTUYICCKUC, CBIPBCBLIC, DKOJIOTHYCCKUC, — U POJIb (1)I/IBI/IKI/I B PCIICHUM 3THX HpO6J'IeM;
. - pflIaTb IPAKTHKO-OPUCHTHPOBAHHBLIC KAaYCCTBCHHLIC W PACUYCTHBIC (1)H3H‘I€CKI/I€

3a/1a4uu ¢ BBIOOPOM (PU3MYECKON MOJIENH, UCTIONB3YSI HECKOJIBKO (PM3UYECKUX 3aKOHOB WIIU
(opMy1, CBA3BIBAIOIMX W3BECTHBIE (PM3NUECKUE BEIMUMHBI, B KOHTEKCTE MEXKIIPEIMETHBIX
CBSI3€EH;
o - OOBSICHATH MPUHLMIIBI paOOTHI U XapAKTEPUCTUKN U3YyUEHHBIX MalllH, TPHOOPOB U

TEXHUYECKUX YCTPOWCTB;

- OOBSCHATH YCIIOBUSI NMPUMEHEHHS (PU3MYECKUX MOJENIC MpH pelieHHd (PU3MYECKUX 3aiad,
HAXOJIUTh aJCKBATHYIO MPEIOKEHHOM 3a/1aue (PU3UUECKYI0 MOJIENb, pa3peniarh mpodieMy
KaK Ha OCHOBE MMEIOLIMXCS 3HAHUI, TaK U MPH TIOMOIIA METOJIOB OLICHKH.

®du3zrKa aTOMHOIO si/Ipa

OOyuaeMblii HayYUTCS
- 1aBaTh OMPEIENICHUs IOHITHI: MacCCOBOE UMCIIO, HYKJIOHBI, SIIEPHbIE CUIIBL, Je(eKT Macc,
DHEPrUsl CBSI3H, YJAENbHAs BHEPIUs CBA3M AaTOMHBIX SAEP, PaJIUOAKTHUBHOCTh, IIEPUOJ
NOJTypacIiaia, UCKYCCTBEHHAs paIMOAKTUBHOCTb, SIIEPHBIE PEAKLIMH, SHEPI€THYECKUIN BBIXOJ
AIEpPHON peaky, KO3(PHULIUEHT Pa3MHOKEHUS] HEMTPOHOB, KPUTHUYECKAsi Macca, peakTophbl-
Pa3MHOKHUTENH, TEPMOSIIEpHAsT PEaKLIVs:
- CpaBHMBATh CBOMCTBA IIPOTOHA U HEUTPOHA,
- OMKCHIBATH MIPOTOHHO-HENTPOHHYIO MOJIEND SAPA;
- OMNpEAETSITh COCTaB SJIEP PA3IMYHBIX 3JEMEHTOB C TOMOIIBI0 TaOmuipl MeHnpaeneesa;
M300pakaTh U YUTATh CXEMbI aTOMOB;
- BBIYUCIISITH 1e()EKT MAcc, SHEPTUIO CBSI3U U YICTBHYIO SHEPTUIO CBSI3M KOHKPETHBIX AaTOMHBIX
A7ep; aHAM3UPOBATH CBA3b YIEJILHOM SHEPIHHU CBS3U C YCTOMUMBOCTBIO SIIED;
- IEPEUYUCIIAT BU/IbI PAAMOAKTUBHOIO paciiaa aTOMHBIX SIZIED;
- CPaBHUBATH CBOICTBA alib(a-, 0eTa- U raMMa-u3ITy4eHUH; 3aIMChIBATh MPABUIIA CMEIICHUS
NpU PaJMOAKTUBHBIX pacliajax; OMNPENesaTh 3JEMEHTBHI, oOpasyloliuecs B pe3ysbTare
PaIMOaKTHBHBIX PaCIaioB;
- 3aIUChIBaTh, OOBSACHATH 3aKOH PAJMOAKTUBHOTO pacmaja, yKas3blBaTh TIPAHUIIBI €ro
MIPUMEHUMOCTH; ONPEAEISTh B KOHKPETHBIX CUTYAlMsAX YMCIIO HEPACTIABIINXCS SAEP, YUCIIO
pacnaBILIMXCS SAEP, IEPUOJ OTYPacnaia;
- IEPEUYHCIIATH U OMUCHIBATH METO/bI HAOIIOJCHUS U PETUCTPALIMY 3JIEMEHTAPHBIX YACTHLI;
- 3aIlMChIBaTh AJCPHBIC PEAKIIUH, ONPEAEIISATh MPOAYKThI SAEPHBIX PEAKIUNA, pACCUUTHIBATH
SHEPTUYECKUH BBIXOJ SIIEPHBIX PEAKIINN;
- OOBSICHATH PUHIIMIIBI YCTPOICTBA U PAOOTHI SIEPHBIX PEAKTOPOB;

- Y4acTBOBATh B OOCYKIECHUH IPEUMYILIECTB U HEAOCTATKOB SIEPHOM SHEPreTUKH

OOyuaeMblii MOTyYUT BOZMOKHOCTh HAYUUTHCS

e - IIOHMMaTh U OOBSCHATH LIEJIOCTHOCTh (PM3MUYECKON TEOPUH, pa3inyaTh IPaHUIIbl €€

NPUMEHUMOCTHU U MECTO B PSY APYTHUX (DPU3UUECKUX TEOPHIL;
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. - BJIaJACThb IIpUEMaMM TIIOCTPOCHHUA TCOPCTHUUYCCKUX JOKA3aTCIbCTB, a TaKiKe
ITPOTHO3UPOBAHIA 0coOeHHOCTEH IMPOTCKAHUA (1)H3H‘{€CKHX SIBJICHUU 1 IMPpOLCCCOB Ha OCHOBC
IMOJIYYCHHBIX TCOPCTHUICCKNX BbIBOAOB U 10KA3aTCIILCTB,

e - XapaKTEpPU30BATh CHUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIATAIOMIMMHA HAyYHBIMU
TIOHATHUSIMU: TIPOCTPAHCTBO, BpeMsi, MaTepusl (BEILLIECTBO, MOJIE), IBUKEHHUE, CUIIA, SHEPTHS
e - BBIABHTATh THUIOTE3bl HA OCHOBE 3HAHWS OCHOBOIIOJATAIONINX (PH3UYECKUX

3aKOHOMEPHOCTEMN U 3aKOHOB;
e - CAMOCTOSITEIBHO TJIAHUPOBATH U TIPOBOAUTE (PU3MUECKHE SKCIICPUMEHTHI,

. - XdpPaKTCPpHU30BaATb IJI00AJTEHEIC HpO6J'ICMI)I, CTOoAIIMC TIICPCH YCIIOBCUCCTBOM:
OHCPICTUYICCKUC, CBIPBCBLIC, DKOJIOTHYCCKUC, — U POJIb (1)I/IBI/IKI/I B PCIICHUMN 3THUX HpO6JIeM;
. - pflIaTb IPAKTHKO-OPUCHTHPOBAHHBLIC KAaYCCTBCHHLIC W PACUYCTHBIC (1)I/ISI/III€CKI/IG

3a/1a4uu ¢ BBIOOPOM (PU3MYECKON MOJIENH, UCTIONB3YSI HECKOJIBKO (PM3UYECKUX 3aKOHOB WIIU
(opMy1, CBA3BIBAIOIMX W3BECTHBIE (PM3NUECKUE BEIMUMHBI, B KOHTEKCTE MEXKIIPEIMETHBIX
CBSI3€EH;
o - OOBSICHATH NPUHLMIIBI PaOOTHI U XapAKTEPUCTUKN U3YyUEHHBIX MallIWH, TPHOOPOB U

TEXHUYECKUX YCTPOKCTB;

- OOBSCHATH YCIIOBUSI NMPUMEHEHHS (PU3MYECKUX MOJENIC MpH pelieHHd (PU3MYECKUX 3aiad,
HAXOJIUTh aJCKBATHYIO MPEIOKEHHOM 3a/1aue (PU3UUECKYI0 MOJIENb, pa3peniarh mpodieMy
KaK Ha OCHOBE MMEIOLIMXCS 3HAHUI, TaK U P TIOMOIA METOIOB OLICHKH.

DIIEMEHTAPHBIC YACTULIBI

OOyuaeMblii HayYUTCS
- 1aBaTh ONPEIEJICHNS TIOHATHIA: aHHUTWJISILINS, JIEITOHBI, POHBI, KBapK, [JIFO0H;
- IEPEYHCIIATH OCHOBHBIE CBOVCTBA AJIEMEHTAPHBIX YACTHIL;
- BBIICJIATH IPYIIIBI AJIEMEHTAPHBIX YaCTHILL;
- IEPEYHCIIATH 3aKOHBI COXPAHEHNS, KOTOPBIE BBIITOJIHAIOTCS TP ITPEBPALLICHUSIX YACTHLL;
- OIMCHIBATh MPOLECCHl AHHUTWIEILMHA YacTHUL M AHTUYACTUL U POXKIACHUS 3JIEKTPOH-
HO3UTPOHHBIX M1ap;
- Ha3bIBATh U CPABHUBATH BU/IbI (DYHIAMEHTAILHBIX B3aUMOICHCTBU;
- OIIMCBIBATH POJIb YCKOPUTETIEH 3IEMEHTapHBIX YACTHII;

- Ha3bIBATh OCHOBHBIE BUIbl YCKOPUTEJIEH IEMEHTapHbBIX YaCTHII

OOyuaeMblii MOTyYUT BO3ZMOKHOCTh HAYUUTHCS

e - IIOHMMaTh U OOBSCHATH LIEJIOCTHOCTh (PM3MUYECKON TEOPUH, pa3inyaTh IPaHUIIbl €€
NPUMEHUMOCTHU U MECTO B pSY APYTHUX (PU3NUECKUX TEOPHIL;
e - BIQAETh NPUEMAMU [IOCTPOCHUS TEOPETUYECKUX JIOKA3aTENbCTB, A TaKKE

MIPOTHO3UPOBAHMSI 0COOCHHOCTEN MPOTEKAHUS (PU3NIECKUX SIBJICHUI 1 TIPOIIECCOB HA OCHOBE
MOJTyYEHHBIX TEOPETUYECKUX BBIBOJOB U JI0KA3aTEIIbCTB;

e - XapaKTEepPHU30BATh CHCTEMHYKO CBSI3b MEXIY OCHOBOIIOJIATAOIIMMA HAyYHBIMU
MOHATUSIMU: TIPOCTPAHCTBO, BpeMsi, MaTepHsl (BELLIECTBO, MOJIE), IBUKEHUE, CHIIA, SHEPTHS
e - BBIABHTAaTh THUIMOTE3bl HA OCHOBE 3HAHWS OCHOBOIOJIATAIONINX (PU3HIECKUX

3aKOHOMEPHOCTEHN U 3aKOHOB;
e - CaMOCTOSITENLHO IJITAHUPOBATH U MPOBOAUTH (PU3MUECKUE IKCIIEPUMEHTBI;

. - XapaKTCpPU30BaATH IJI00AJTEHEIC HpO6J'ICMBI, CTodmue T1epca YCIOBECUYCCTBOM:
OHEPIrCTUYCCKHUEC, ChIPLEBLIC, SKOJIOTMYCCKUEC, — U POJIb (i)I/ISI/IKI/I B PCHICHHUHA 3THUX HpO6J'ICM;
. - p€uiaTth IPAKTHUKO-OPUCHTUPOBAHHLIC KAYCCTBCHHBLIC KW PACUCTHLIC (i)PISPI‘I@CKI/Ie

3a7aul C BBIOOPOM (PUBHUECKOM MOJICIH, UCTIONB3Ysl HECKOIBKO (DM3NYECKUX 3aKOHOB WU
(bopMy1, CBSI3BIBAIOIIMX M3BECTHBIC (PU3UUECKUE BEJIMUMHBI, B KOHTEKCTE MEXKITPEIMETHBIX
CBsI3CH;
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o - OOBSICHATH MPHUHIMITBI PAaOOTHI U XapAKTEPUCTUKU U3YyYEHHBIX MaIlIMH, TPHOOPOB U
TEXHUYECKUX YCTPOWCTB;
- OOBSICHATH YCIIOBUSI TMPUMEHEHUS (PU3MUYECKHX MOJENEH MpHu peuieHuH (pu3nyueckux 3ajad,
HAXOJNTh aJICKBATHYIO MPEIOKEHHON 3a/1aue (PU3NIECKyr0 MOJIETb, pa3periaTh mpoosieMy
KaK Ha OCHOBE MUMEIOLIMXCS 3HAHUI, TaK U MPH TIOMOIA METOJIOB OLICHKH.
Crpoenue Beenennoit
OOyuaeMblii HayYUTCS
- JTaBaTh OTPEACNICHUSI IOHATHIA: HeOecHast cdepa, SKIMITHUKA, HEOSCHBII 3KBATOp, MOJIOC
MUpa, OCh MUPA, KPYT CKIIOHEHUS], MPSIMOE BOCXOXKIICHHUE, CKIIOHEHHUE, MAapaUIaKC, MAPCEK,
aCTPOHOMMYECKAs eTMHUIIA, TIEpUTeNvid, adenuii, COTHEYHOE 3aTMEHUE, JIYHHOE 3aTMEHHE,
TUIAaHETHhl 3€MHOM TPYIIIbI, TUIAHETHI-TUTAHTBI, aCTEPOU], METEOp, METEOpHUT, GoTochepa,
CBETHMOCTb, IIPOTyOepaHell, IyJbcap, HEUTPOHHAsI 3B€3/1a, IPOTO3BE3/1a, CBEPXHOBAs 3BE3/1a,
raJlakTHKa, KBa3ap, KpacHOE CMELIEHHE, Teopusi bolpIoro B3peiBa, Bo3pact BeeneHHoi;
- BBIJICJISITh OCOOCHHOCTU CUCTEMBI 3eMJIS-ITyHa;
- pacro3HaBaTh, MOJETIUPOBATh JIYHHBIE U COTHEYHbIE 3aTMEHNS;
- OOBSICHSITH TIPUJIMBBI U OTJIMBHI,
- ONMChIBaTh CTpoeHrEe CONHEYHON CUCTEMBI, IEPEUHCIIATH TUIAHETHI M BUJIbI MAJIBIX TEI,
- MIEPEYUCIISTh TUIMYHBIE TPYMIIbI 3BE3]l, OCHOBHBIE (DU3NUECKHE XAPAKTEPUCTHKH 3BE3/,
OITMCHIBATH SBOJIIOLIMIO 3BE3]1 OT POXKIACHUS 0 CMEPTU;
- Ha3bIBATh CaMbI€ SIPKUE 3BE3/Ibl U CO3BE3/INS;
- IEPEUYUCIIATH BUJIbI TAJIAKTHK;
- BBIICIIATh MIICUHBIN MyTh CPEIN IPYTUX TANAKTUK, ONPENEIIATh MECTh COTHEUHOM CHCTEMBI
B HEW;
- IPUBOJIUTH KPATKOE U3JI0KEHUE TEOPUH BOJIBIIIOro B3phIBa M TEOPUH PACILIAPSIOLIECsS BeereHHOu.
OOy4aeMmblii MOTyYUT BOBMOXKHOCTb HAYUHUTHCS

e - TIOHMMATh U OOBSICHATH LIEJIOCTHOCTh (PM3MYECKOM TEOPHUH, Pa3iMiaTh TPAHUIIbI €€
MPUMEHUMOCTH U MECTO B PSTY APYTHUX (PU3UUECKUX TEOPHIL;
e - BIAUETh IMPHUEMAMU TOCTPOCHUS TEOPETUYECKUX JOKA3aTEIbCTB, a TAKKE

MPOTHO3UPOBAHMSI 0OCOOEHHOCTEN MPOTEKAHUS (PUBNUECKUX SIBJICHUI 1 MPOLIECCOB HA OCHOBE
TMTOJTyYEHHBIX TEOPETUYECKUX BBIBOAOB U JI0KA3aTEIIbCTB;

e - XapaKTEepHU30BaTb CHCTEMHYIO CBS3b MEXKIY OCHOBOMNOJArAOIIMMH HAyYHBIMH
HOHATUSIMU: IPOCTPAHCTBO, BPEMsI, MaTepHs (BEIIECTBO, MOJIE), ABUKEHUE, CHJIA, SHEPTHS;
e - BBIIBUIATh TIWIOTE3bl HA OCHOBE 3HAHMS OCHOBOMOJIAralOUMX (DPU3MUECKUX

3aKOHOMEPHOCTEN U 3aKOHOB;

- OOBSICHSATH YCIIOBUSI TIPUMEHEHHS (PH3MYSCKUX MOJIENIC TpH pelieHnd (PU3NYIeCKUX 3aiad,
HaXO/IUTh aJICKBaTHYIO TPEIOAKEHHON 3a/1aue (PU3MUECKYIO0 MOJIEITb, pa3pelarh mpooiemy
KaK Ha OCHOBE MMEIOIIINXCS 3HAHUM, TaK U IPY MTOMOLTA METO/IOB OIICHKH.

JIMYHOCTHBIE PE3YIIBTATHI:

- YMEHHE YIIPABIATH CBOEH ITO3HABATEIILHOM JIEATEIBHOCTBIO;

- TOTOBHOCTH M CIOCOOHOCTh K OOpa30BaHHMIO, B TOM YHCJIE CamMOOOpa30BaHUIO, Ha
NPOTSDKEHUM BCEH JKU3HM; CO3HATEIbHOE OTHOLLIEHHE K HENPEPHIBHOMY OOPA30BAHUIO KAK
YCJIOBHIO YCIIEITHOM PO(ECCHOHAIBHOM 1 OOILECTBEHHON IESITENTbHOCTH;

- YMEHHE COTPYIHMYAThb CO CBEPCTHUKAMH, IETbMU MIIAJILETO BO3pacTa, B3pPOCIBbIMH B
00pa3oBaTenbHON, y4eOHO-UCCIIE0BATENBCKON, IPOEKTHON U APYTUX BUAX JIESTENBHOCTH;
- c()OPMHUPOBAHHOCTb MUPOBO33PEHMS1, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW; OCO3HAHUE 3HAUMMOCTH HayKH, BIaJIcHHUs JOCTOBEPHON MH(pOpMALIMEN O MEPEIOBbIX
JOCTIDKEHUSIX M OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOW HAyKW; 3aMHTEPECOBAHHOCThH B
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HAay4YHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOILIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY
TBOPYECTBY

- YyBCTBO TOPJIOCTH 32 POCCUICKYIO (DPM3UYECKYIO HAyKy, T'YMaHHU3M;

- [OJIO’KUTENBHOE OTHOLIEHHUE K TPY/LY, LIEIEYCTPEMIIEHHOCTD;

- SKOJIOTUYECKas KyJIbTypa, OepexHOe OTHOIIEHHE K POTHOM 3eMJIe, MPUPOHBIM OOraTcTBaM
Poccun u mmpa, MOHMMAaHUE OTBETCTBEHHOCTH 33 COCTOSHHE IMPHPOAHBIX PECYPCOB U
pa3syMHOE PUPOJOUCIIONE30BAHHE.

MeranpeameTHble pe3yJIbTaThL:

Perynsrusnbie YV /I

OOyuaromuiicss CMOKer:

- CaMOCTOSTENILHO ONPENENSATh LIENH, CTaBUTh U (DOPMYIIUPOBATH COOCTBEHHBIC 3a]1a4ll B
00pa30BaTEIbHOMN IS TEHOCTU U )KU3HEHHBIX CUTYaITHSIX;

- OLICHUBATh PECYPCHI, B TOM YKCIIE BPEMs U JIPyTrUe HeMaTepraIbHbIC PECYPChl, HEOOXOTUMBIE
JUTSL IOCTU>KEHUS TOCTABJIIEHHOM paHee LIENH;

- COMOCTABJISITh UIMEIOIIUECS] BO3MOYKHOCTH U HEOOXOIUMBIE /TSI IOCTHKEHHUS LI PECYPCHI;
- OIIPEAEIIATh HECKOJIBKO ITyTEN TOCTHKEHUS ITOCTABIICHHOM LIEIIH;

- 33/1aBaTh [APAMETPbI U KPUTEPUH, TT0 KOTOPHIM MOYKHO ONPEIEUTh, YTO 1I€JIb JOCTUTHYTA;
- COMOCTABJISITh OJTYYEHHBIN PE3YNbTaT IESITENbHOCTH C TIOCTABIEHHOM 3apaHee LEIbIO;

- OLICHMBATh MOCIEJCTBUS JOCTHKEHUS MTOCTABJIEHHOM LIEJU B JAEATEIBHOCTH, COOCTBEHHOM
YKU3HU U KU3HU OKPYKAIOIIUX JIFOJICH.

ITo3naBarenpHbie Y'Y /I

OOyuarommuiicss CMOKer:

- KpUTHYECKH OIIEHUBATh U UHTEPIIPETUPOBATh MH(DOPMAIIUIO C Pa3HBIX TTO3UIINIA;

- pacrio3HaBaTh ¥ (PUKCUPOBATH MPOTUBOPEUMS B UH(OPMAITMOHHBIX NCTOUYHHKAX;

- UCIOJIb30BaTh PA3IMYHbIE MOJIEIBHO-CXEMATUYECKUE CPENICTBA JJISl IPEJCTaBJICHUS
BBISIBJICHHBIX B MH(POPMAIIMOHHBIX UCTOYHUKAX TIPOTHBOPEYMIA;

- OCYIIIECTBJISITh Pa3BEPHYTHI MH(POPMAIIMOHHBIN TIOMCK M CTAaBUTh HE €T0 OCHOBE HOBBIC
(yueOHbIE 1 MO3HABATEbHBIE) 33/1a4H;

- ICKaTh 1 HAXOIUTh 0000IIIEHHBIE CIIOCOOBI PEIICHHS 3a/1auK;

- PUBOAUTH KPUTUYECKUE apTyMEHTHI, KaK B OTHOILIEHUHA COOCTBEHHOTO CYXKICHUS, TaK U B
OTHOLIEHUU JIEUCTBUU U CYKICHUI JPYTroro YeJIOBEKa;

- QaHAJIM3UPOBATh 1 MPEOOPa30BLIBATH MPOOTIEMHO-TIPOTUBOPEUNBBIC CUTYAITUH;

- BBIXOJUTH 3a PAMKU Y4EOHOrO MpeaMeTa U OCYILECTBIAThH LEJICHANPABICHHBIA MOUCK
BO3MOKHOCTH ILIMPOKOT0 TIEPEHOCA CPEACTB U CIIOCOOOB JICHCTBHS;

- BEICTPaUBATh UHIUBUYATLHYIO 00pa30BaTEIHLHYIO TPACKTOPHIO, YUUTHIBASI OTPAHUICHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB U PECYPCHBIE OTHOILICHHS;

- MCHSTh U YACPKUBATh Pa3HbIC TIO3UIMHN B TIO3HABATEIIHLHON IESTEIBHOCTH (OBITh YUSHUKOM
U yuureneMm; (HopMyIMpoBaTh 00pa30BaTEIbHBINA 3aPOC W BBHIMOIHITH KOHCYJIBTATUBHBIE
(GYHKIMHA CaMOCTOSITEIILHO; CTaBUThH MPOOJieMy W padoTaTh HAJ €€ PEICHUEM; YIPABIISTH
COBMECTHOM MO3HABATENBHOM JESITENBHOCTHIO U TIOUUHSITHCS).

KommynukatvBabie YV /I

OOy4aroMiics CMOXKET:

- OCYIIECTBIISITh JIEJIOBYI0O KOMMYHHUKAIHIO, KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMU (KaK
BHYTpHY 00pa30BaTeNIbHOM OpraHn3aliy, TaK U 3a €€ MpeeaMu);

- IpU OCYLIECTBIEHUM TPYIMIOBOM pabOThl ObITh Kak PYKOBOAUTEIEM, TaK U WICHOM
NPOEKTHOM KOMaHbl B PA3HBIX POJSIX (TEHEpAaTOpOM HAEH, KPUTUKOM, HCIIOJHUTEIIEM,

MPE3EHTYIOIHM U T.]I.);
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- Pa3BEPHYTO, JIOTHYHO Y TOYHO U3JIaraTb CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHKE aJICKBATHBIX
(YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

- pacro3HaBaTh KOH(IMKTHBIE CUTYallMH U TPENOTBpaIiaTh KOHMIUKTHI JO WX aKTUBHOU
¢azpr;

- COIVIaCOBBIBaTh IO3MIMM WICHOB KOMaHAbl B TIpolecce paboTel Haj — OOIIMM
MPOYKTOM/pEIICHUEM;

- MIPEACTABIIATH MYOJIMYHO PE3YJIbTaThl MHIMBHIYAILHON M TPYIIIOBOM JESTEIIHOCTH, KaK
riepes; 3HaKOMOM, TaK U Iepes] HE3HAKOMOW ayZIUTOPUEN;

- noadupaTh MApTHEPOB [UI JEJIOBOM KOMMYHMKAIMM, MCXOIS U3 COOOpaKeHUH
PE3YJIBTATUBHOCTH B3aMMOCHCTBUS, 4 HE JIMUYHBIX CUMITATHUl;

- BOCIIPUHUMATh KPUTHYECKUE 3aMEUaHusI KaK Pecypc COOCTBEHHOTO pa3BUTHS;

- TOYHO ¥ €MKO (POpMYJIMPOBATh KaK KPUTUUECKHE, TaK U OJI0OPUTENbHBIC 3aMEYaHHs B aIpeC
JPYTUX JIIOAEH B paMKax JIeJIOBOM M 00pa3oBaTesIbHOW KOMMYHHKAIMK, U30€erast mpu 3ToM
JIMYHOCTHBIX OLICHOYHBIX CYKJICHU.

2. ConeprxaHue y4eOHOTo Kypca



11 KJIACC. (68 4, 2 4 B HeeJ110)
DJIeKTPOAMHAMHUKA
DIeKTPOMATrHUTHASL HHAYKIHs_(TIPOIOTDKEHHE)
MaruutHoe none. Bekrop marautHoil unaykuuu. Cuna Amnepa. Cuna JlopeHia.
MarHuTHble CBOMCTBA BEIIECTBA. JJEKTPOMAarHWTHAasT HWHIOYKIUSA. 3aKOH
ANEKTPOMAarHuTHOM UHAYKIUU. CamouHaykuus. HWHIYKTUBHOCTh. ODHEpPrUs
MarHUTHOTO MOJIS.
KoJsie6anust 1 BOJIHBI
Mexanuueckue konebanus. CBoOOHBIE KoJeOaHusi. MaremMaTuueckuil MasiTHUK.
[MapMonnyeckue kosneOanus. AMIUTUTYIA, MEPUO], YacToTa U (a3za KojaeOaHM.
Brinyxnennble koiebanus. Pezonanc. ABTokosie0aHusl.
JJleKTpUYecKkne KoJaedaHus
CBoOoanble KoneOaHus B KonebarenbHoM KOHTYpe. [lepnoa cBOOOIHBIX ANIEKTpH-
YecKUX Kosiebanuil. BeiHyx1eHHbIe Kosie0anus. [lepeMeHHbIN TIeKTPUYECKUd TOK.
EMKOCTh ¥ MHAYKTUBHOCTH B ILIENH MEPEMEHHOr0 TOKAa. MOIIHOCTH B LA Tie-
PEMEHHOI0 TOKA. PE30HAHC B 3JIEKTPUUECKOU LIETIH.
[IpousBoacTBO, mepenaya W NOTpeOJEHHE  DJIEKTPUYECKOW  SHEPIHH.
['enepupoBanue dieKTpUUeckol 2Hep- rTuu. Tpancpopmarop. Ilepenaua
AJIEKTPUYECKON IHEPTUU.
Mexannuyeckue BoOJIHBbI [Ipo/ionbHBIE M TMONEpeuHble BOJNHBL. [[IMHA BOJIHBIL.
CkopocTh pacnpocTpaHeHHUs] BOJHBI. 3BYKOBble BOJHBL. MHTepdepeHuns BoJu.
[Tpunnun INoitrerca. {udpakims BoH.
DJIEKTPOMATHUTHBIE BOJIHbI M3JIyueHHE 3JIEKTPOMarHuTHBIX BOJH. CBoiiCTBa
ANIEKTPOMATrHUTHBIX BOJH. [IpuHuumnel pagunocssasu. TeneBunenue.
Onruka
CaeroBble nyuun. 3akoH npesiomieHus cBera. [Ipusma. Jlucniepcus ceera. @opmyia
TOHKOM  nuH3bl.  [lomyueHue  u300pakeHHMs € TOMONIbIO  JIMH3BL
CBeTORNEeKTpOMarHuTHeIE BOJIHBI. CKOpPOCTh CBETA W METOABI €€ H3MEPEHUS,

Nnrepdepennus creta. Korepentnocts. udpakuus cera. udpakunonnas



pewerka. Ilonepeunocts cBeToBbIX BoJH. llonmspuzanms cBera. U3nyueHue u
cnektpsl. [lIkana 351eKTpOMarHUTHBIX BOJIH.

OCHOBBI CIEHUAJIBHON TEOPUH OTHOCUTEIbHOCTH

[TocTtynaTtel T€OpUU OTHOCUTENBHOCTH. [IpHHIMIT OTHOCUTENBHOCTH DWHILITEWHA.
[TocTostHCTBO cKOpocTH cBeTa. [IpocTpaHCTBO M BpeMs B CIELHUAIBHON TEOPHH
OTHOCHUTENBHOCTH. PensituBucTckas AuHaMuka. CBs3b MacChl C SHEPTUEN. .
KBanToBasi pusuka

Pa3nuuHbie BUIBI 37IEKTPOMATHUTHBIX U3IYyYEHUN U UX TPAKTUUECKOE TPUMEHEHUE!
CeolCm8a u npumeHeHue UHGPaAKPACcHbIX, YIbMPAapuoIemosslx U peHmeHOBCKUX
usnyvenuu. I[llxkana osnekmpomacnumuolx usznyuenuu. llocrosHnas IlnaHka.
®ororpdext. YpaBHenue OiHmTeiiHa A poroaddexra. dotonsl. [I'nnoresa
[Inanka o kBaHTax.] ®oTodpdext. Vpasuenue Dunwmetina ons pomosgpgexma.
®otonsl. [['nnore3a ae bpoilsist 0 BOJTHOBBIX CBOMCTBaxX dacTull. KopmyckynspHO-
BOJTHOBOM Ayanu3Mm. CooTHOIIEHUE HeompeaeaeHHOCTH I eizenbepra. |

Cmpoenue amoma. Onvimol Pezepghopoa. KBantoBbie noctynatrsel bopa.
Hcnyckanue u nocnowenue ceema amomom. Jlazepsl.

ATomMHas pusuka

Crpoenune atoma. OmnbiTel Pezepdopna. KBanroBeie moctynatel bopa. Moaenb
atoma Bojopoxa bopa. [Moxenu cTpoeHMs AaTOMHOIO SApa: MPOMOHHO-
HeUmMpOHHAsl MOOeb CMPOeHUsL amoMHo20 s0pa.] SAnepubie cuibl. [ledext macchl u
SHEPrUs CBSI3U HYKJIOHOB B siipe. SnepHas sHepreTuka. Tpyanoctu teopuun bopa.
KBanToBas mexanuka. ['unoresa ne bpounsa. KopnyckynsipHoe BOJTHOBOM Jyaau3M.
Hudpakuus 3nekTpoHOB. Jlazepsl.

du3uKa aTOMHOIO0 siApa

Mertonapl peructpaluu I€MEHTapHbIX YacTUll. PainoakTUBHbBIE TPEBPAILCHUS.
3aKoH paguoakTUBHOrO pacnajaa. [[poToH-HEeUTpOHHAS MOJIEb CTPOEHUS
ATOMHOTO s1/Ipa. DHEPIUsl CBSA3H HYKJIOHOB B siipe. JleJieHne u CUHTE3 sIep.
Snepnas sHepreTuka. BausHre HOHM3UPYIOLIEN paguallii HA )KUBbIE OPraHU3MBI.

[Z[osa M3JTY4YCHUS, 3aKOH PAAUOAKTUBHOI'O paciiaga 1 €ro CTaTUCTUYCCKUU



XapakTep. DIEMEHTAPHbIE YACTULIbL: YaCMUYybl U AHMUYACTIUYDI.

DyHIaMEHTAIBHBIE B3aUMOICUCTBUS

Y4eOHO - TEeMATHYCCKUH IJIAH

Ne i/ Ha3Banmue pa3aesioB u Tem Bcero N3 Hnx
4acoB J/p | K/p

1 MarHuTHOE moJe 10 2 1
2 DIIEKTPOMArHUTHBIE KOJICOAHMS M BOJIHBI 12 1 1
3 OnTrka 12 3 1
4 DIIeMEHTHI TEOPUM OTHOCUTEILHOCTH 3
5 KBanroBas u aroMHast (pU3HMKa 13 1 2
6 Crpoenue Bcenennoii. 7
7 [ToBTOpEHwUeE. 9
8 HroroBsie ypoku 2 1
9 Beero yacos 68 7 | 6







TpCﬁOBaHI/Iﬂ K YPOBHIO INOJATOTOBKH VIAIIIMXCH

3HATH/TMIOHUMATH

CMBICJI MOHATHIi: (uU3HUECKOe SBICHHUE, (PU3NYCCKUI 3aKOH, CaMOWHIYKITHS,
dboTordexT, B3auMoaCHCTBUE, IEKTPUUECKOE MOJIe, MAarHUTHOE TI0JIe, BOJIHA,
aToOM, aTOMHOE SJIpO, HOHU3UPYIOIINE U3TYUCHHUS;

CMbICJ (U3HYECKUX BeJIMYMH: BEKTOpP MArHUTHOM WHAYKIIMU, MarHUTHBIN
noToK, (haza konebanuii, JIC UHAYKIIUH, JJIMHA U CKOPOCTh BOJHBI, CKOPOCTh U
JaBJICHHUE CBETa, JOKYCHOE PACCTOSHUE JINH3HI;

cmoien (puzuueckux 3akonos: Ammepa, JlopeHua, 31€KTpOMarHUTHON MHAYKIIMH,
['torirenca, OuHITeHa, CTONETOBA, MPSAMOJIMHEUHOTO PACIIPOCTPAHEHUS CBETA,
OTpaXEHUS U TIPEIOMIICHHS CBETA.

yMeThb

ONNCHIBATL U OOBACHATH (PU3HYECKHE SIBJICHMSI. B3aUMOJICHCTBHUS TOKOB,
JICUCTBUS MArHUTHOTO TOJISI Ha JBWXKYIIMKMCA 3apsjl, 3JEKTPOMArHUTHYIO
WHIYKIMIO, MEXaHWYeCKue KojaeOaHus U BOJHBI, PE30HAHC, DJICKTPHU3AIMIO TE,
B3aUMOJIEHUCTBUE JICKTPUUECKHUX 3apsA 0B, B3AUMOJICICTBUE MArHUTOB, ICHCTBUE
MarHUTHOTO TOJISl Ha MPOBOJAHUK C TOKOM, TEIJIOBOE JIECTBUE TOKA, OTPAKECHHUE,
MpeJIoOMIICHUE, TUCTIEPCHUI0, UHTepPEpEeHITHIO, TUPPAKIIUIO CBETA;

HCI0JIb30BaTh (uU3NYecKue NpudOpbl U M3MEPUTEIbHbIE HHCTPYMEHTBI ISt
u3MepeHus GU3NUYECKUX BEJIUYHH: PACCTOSHHUS, TIPOMEKYTKA BPEMEHH, MACCHI,
CWJIbL, JABJICHUSI, TEMIIEPATYPhl, BIAKHOCTH BO3/yXa, CUJIbI TOKA, HAIIPSAKEHUS,
ANEKTPUUYECKOTO COMPOTUBIICHUS, PAOOTHI M1 MOIITHOCTH JIEKTPUUYECKOTO TOKA;

NPEeACTABJIATH Pe3yJbTATbl U3MEPEHHUIl ¢ MOMOIIBLI TaldJHWL, IPauKOB U
BBISIBJISITH HA 3TOi OCHOBE SMIIMPHYECKHe 3aBUCMMOCTH: TIEpUO/Ia KoJIeOaHU
MasiTHUKA OT JIJIMHBI HUTH, MEpUOJia KOJIeOaHU rpy3a Ha MPYXKUHE OT MAacChl
rpy3a U OT )KECTKOCTH IMPYKHUHBI, YIJ1a OTPAKEHUS OT yrja MaJeHus CBETa, yria

MMPCIOMJICHHMA OT yIJia MMaJICHHA CBETA,



BbIPAaKATh pe3yabTaThl H3MEPEHHUH M pacyeToB B eAUHHLAX MexIyHapoaAHOH
CHCTEMBI;
NPUBOAUTH NIPUMEPHI NPAKTHYECKOI0 UCII0JIb30BaHUs GU3HYECKUX 3HAHUM O
MEXaHUYECKUX, CBETOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSAX;
pemaTh 3a1a44 HA IPUMEHEHUEe M3YYCHHBIX (PM3MYECKUX 3AKOHOB;
OCYULeCmeniams CamoCmoAmeabHolil ROUCK UHPHOPMALNMHU €CTECTBEHHOHAYYHOTO
COJIEP>KaHUsl C UCIOJb30BAaHUEM PA3TUYHBIX UCTOYHHKOB (yU4e€OHBIX TEKCTOB,
CHPAaBOYHBIX M HAyYHO-TIOMYJSPHBIX HM3JaHHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HMuTepHera), ee o0pabOTKy M MpeAcCTaBIECHHWE B pa3HbIX (popmax
(coBECHO, ¢ MOMOIBIO T'padUKOB, MATEMATUYECKUX CUMBOJIOB, PUCYHKOB U
CTPYKTYPHBIX CXEM);
HCIO0JIb30BAaTh NPUOOPETeHHbIe 3HAHUSL M YMEHMS B INPAKTHYECKOM
AeAITeJIbHOCTH U MOBCEAHEBHOM KU3HU JUIS:
obecrniedyeHns: O€30MaCHOCTH B MPOLIECCE UCTIOIb30BaHUs TPAHCIIOPTHBIX CPEACTB,
AIEKTPOOBITOBBIX MPUOOPOB, AIEKTPOHHON TEXHUKHU;
KOHTPOJISL 3a HWCIPABHOCTBIO AJIEKTPONPOBOJKH, BOAONPOBOJA, CAHTEXHUKHU H
ra30BbIX IPUOOPOB B KBAPTHUPE;
PAaMOHAIIBHOTO IPUMEHEHUS TPOCTHIX MEXAHN3MOB;

OIICHKHU 0€30MacHOCTU PaJHaIlMOHHOTO (DoHa.

YuedHO — MeTOoIHUEecKoe o0ecrieueHne

Komriek sl Tabnuil, KOMIUIEKT J1a00paTOpHOTO 000pyA0BaHUS I (PPOHTAITBHBIX
pabot, 06opyaoBaHUE IS IEMOHCTPAIIMOHHBIX ONBITOB, Pa3aTOYHBIN MaTepHall.

CucreMa oleHUBAHUSA

OueHka yCTHBIX OTBETOB yYaLIUXCS.
Quenka 5 CTaBUTCA B TOM Clly4ae, €CJIM Yy4YallUWCA IOKa3bIBAET BEPHOE
NOHMMaHNE PU3NYECKON CYIIHOCTH PACCMATPUBAEMBIX SIBJICHUN U 3aKOHOMEPHOCTEM,
3aKOHOB U TEOPUH, JAET TOYHOE ONPEAEIEHNE U UCTOJKOBAHNE OCHOBHBIX NIOHATUN U

3aKOHOB, TCOpI/Iﬁ, a TaK)KC IIpaBUJIbHOC OIIPCACIICHNC
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(GU3NYECKUX BEIWYWH, UX CIWHHI] U CIOCOOOB M3MEPEHUS; NMPABUIHHO BBHITIOJHSET
YepTEkKHU, CXeMbI U rpaduKu; CTPOUT OTBET MO COOCTBEHHOMY ILJIaHY, COMPOBOXKIAET
paccka3 HOBBIMHU IPUMEPAMH, YMEET NMPUMEHATh 3HAHUS B HOBOM CHUTYyallUd TpPH
BBITIOJITHCHUM TPAKTHUECKUX 3aJaHM; MOXKET YCTaHABIMBATh CBS3b MEXIY
U3y4aeMbIM U paHEEe HW3YYEHHBIM MAaTepuajoM MO Kypcy (HU3UKH, a Takke ¢
MaTepHayoM, YCBOCHHBIM MTPH U3YYCHHUH JIPYTUX MPEIMETOB.

Quenka 4 ctaBUTCS B TOM CIydae, €CJIIM OTBET YYCHHKA YAOBJIETBOPSET
OCHOBHBIM TpeOOBaHUSIM K OTBETY Ha OLIEHKY 5, HO 0€3 UCII0JIb30BaHUsI COOCTBEHHOTO
1JiaHa, HOBBIX TPUMEPOB, 0O€3 TNPUMEHEHUsS 3HAHWM B HOBOW cuUTyaluu, 0e3
UCIIOJIB30BaHUs CBSA3EH C paHee U3YYEHHBIM MaTepUaioM, YCBOCHHBIM MPU U3YyUCHUHN
JIPYTUX MPEIMETOB; €CJIM YYalluiics JOMYCTHJI OJHY OIIMOKY WM HE 0oJyiee TBYX
HEJIOYETOB M MOXXET HCIPABUTh MX CAMOCTOSITENIBHO WA C HEOOIBIION MOMOIIBIO
YUUTEJIS.

Quenka 3 CTaBUTCS B TOM CiIy4ae, €CJIM y4YalluhCs MPaBUIbLHO TMOHUMAET
(U3UYECKYIO CYIITHOCTh PACCMATPUBAEMBIX SIBIICHUM U 3aKOHOMEPHOCTEHN, HO B OTBETE
UMEIOTCS OTIeNIbHBIE TPOOEIIbl B yCBOCHUH BOITPOCOB Kypca GU3UKH; HE MTPENSTCTBYET
JaJbHEUIIIeMY YCBOCHHUIO MPOrPAaMMHOI0O MaTepuaia, yMeeT TPUMEHSITh MTOJTy4YEeHHbIS
3HaHUS MPU PEIICHUH MPOCTHIX 3a7ad C HCMOJb30BAaHUEM TOTOBBIX (DopMyn, HO
3aTpyAHSIETCS TpU PEHICHUH 3a7ad, TPeOyIolmuX MNpeoOpa3oBaHUsi HEKOTOPHIX
dbopmyit; gomycTusl He OoJiee oHOM rpyOoi U OJIHOM HEerpyOoi omuOKu, HEe Ooee
JBYX-TPEX HETPyObIX HEJIOUETOB.

Quenka 2 cTaBUTCS B TOM cllydae, €CJIM y4Yalluics HE OBJaAesl OCHOBHBIMU
3HAHUSMH B COOTBETCTBUM C TPEOOBAaHUSAMH M JOMYCTWI OOJbIIe OMUOOK H
HEJI0OYETOB, YeM HEOOXOUMO JIJIsl OTICHKH 3.

Quenka 1 cTaBUTCS B TOM CJIy4ae, €CJIM YYEHUK HE MOXKET OTBETUTh HU HAa OJUH

N3 IIOCTABJICHHBIX BOIIPOCOB.

OuneHka MUCHbMEHHbIX KOHTPOJIBLHBIX PadoT
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Quenka 5 cTaBUTCA 3a padOTy, BBIMOJHEHHYIO TOJHOCTHIO 03 OmmOOK U
HEI0YCTOB.

Quenka 4 ctaBuTcs 3a paboTy, BBIMOJTHEHHYIO TIOJHOCTHIO, HO TIPU HAJIMYUH HE
0oree oHOM OMMOKK U OJTHOTO HEJl0UeTa, He OoJiee TpeX HeI0UETOB.

Quenka 3 cTaBuTCs 3a pabOTy, BHIMIOJHEHHYIO Ha 2/3 BCell paOOThI MPaBUIBLHO
WM TIPU JIONYIIEHWU He OoJsiee OJHOM TpyOoi ommOKkH, He 0ojee TpeX HErpyobIxX
OIMOOK, OJTHOM HETPyOO# OMMOKM U TPEX HEIO0YETOB, IPH HATMYUHU YETHIPEX-TISITH
HEJ0YETOB.

Quenka 2 craButcs 3a pabOTy, B KOTOPOH YHCIO OIIMOOK M HEIOYETOB
MPEBBICUIIO HOPMY JUIS OIICHKH 3 WIJIH MPaBUJIBHO BBITIOJIHEHO MeHee 2/3 paboThl.

Quenka I craButcs 3a pabOTy, HEBBITIOJHEHHYIO COBCEM HJIM BBIMOJIHEHHYIO C

rpyOBbIMH OITMOKAaMU B 3aIaHUSIX.

Ouenka 1a00paTOPHBIX padoT

Quenka 5 CTaBUTCS B TOM CIIy4ae, €CJIU y4allluics BEITOJIHUI padoTy B TOJHOM
o0beMe ¢ coOI0IeHHEeM HEOOXOIMMOM MOCIe0BATEILHOCTH MTPOBEACHUS OMBITOB U
U3MEPEHHH;  CaMOCTOSTENBPHO U  pallMOHAJIbHO  MOHTHUPYET  HE0O0XOJuMoe
00OpyIOBaHUE; BCE OMBITHI MPOBOAWUT B YCIOBHSIX M pEXHMax, 00€CIEeUHBAIOIIIX
NOJy4Y€HUE MPABUIIBHBIX PE3yJIbTaTOB M BBIBOJIOB; COOIIOAAET TpeOOBaHMSI MpaBUIl
0e30MacHOro TpyJAa; B OTYETE MPABUIBHO M AKKypaTHO BBIMOJIHAET BCE 3alluCH,
TaOJUIIBI, PUCYHKH, YEPTEKH, TPAPUKH, BEIUUCICHHUS, TPABUIHHO BHITIONHIET aHAIIN3
MTOrPEMTHOCTEN.

Quenka 4 cTaBUTCA B TOM Cly4yae, €CIU Yy4YalllUics BBINOJHUI paboTy B
COOTBETCTBUHM C TPEOOBAHUAMHU K OIIEHKE 5, HO JOMYCTUJI IBA-TPU HeloveTa, He Ooee
OJIHOM HeTpyOO# OMMOKH 1 OJHOTO HEJIOUETA.

Ouenka 3 CTaBUTCS B TOM Ciydae, €CJIM y4allMiics BBIIOJHWI paboTy He
IOJIHOCTbIO, HO OOBEM BBIMOJIHEHHONM YacTH TAaKOB, 4YTO IO3BOJSET IOJIY4YHUTh
IPaBUJIbHBIE PE3YJIbTAThl U BBHIBOJBI, €CIIM B XOJ€ MPOBEACHUS ONbITa U U3MEPEHUN

OBLITM JOMYIIEHBI OIITMOKHU.
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Quenka 2 CTaBUTCS B TOM Cllydae, €CJIM yYallUKCS BBIIOJHWI pabOTy HE
MOJTHOCTBIO M O00BEM BBITIOJHEHHOW pabOThl HE TO3BOJISET CAENaTh MPaBHILHBIC
BBIBO/IbI, BEIYHCIICHHS; HAOTIOCHMSI IPOBOIMIINCH HEMIPABHIIIBHO.

Quenka 1 cTaBUTCS B TOM Clly4ae, €CIM YYallMHCS COBCEM HE BBIMOJIHUI
pabory.

Bo Bcex crmydasix olleHKa CHMIKACTCs, €CIHM YyJalluics He coOroman TpeOoBaHMIA

MpaBuUJI 0€30MaCHOTO TPYa.

Ilepeyenn omIMOOK

I'pyObie ommoku

1. He3nanue omnpeneneHuid OCHOBHBIX TOHSITHUM, 3aKOHOB, MPABUJ, IOJOXEHUN
Teopuu, popmyI1, OOMEPUHATHIX CUMBOJIOB, 0003HaYEHUST (PU3NUECKUX BEIUYHH,
CAMHUITY U3MEPEHHUS.

2. HeymeHue BBIICISTH B OTBETE TJIABHOE.

3. Heymenue npuMeHATb 3HaHUS JUIsl PEUICHUsS 3a/1ady U OOBSICHEHUS (PU3UUECKHUX
SIBJICHHU, HETIPABUIBHO C(OPMYIMPOBAHHBIE BOIPOCHI, 33aJIaHUS WM HEBEPHBIC
OOBSCHEHHS X0/1a UX PEIICHUs, He3HAHNE MMPUEMOB PEIICHHS 3a1a4, aHAJTOTHIHBIX
paHee penieHHBIM B KJIacce; ONIMOKH, MOKa3bIBAIONIME HEPABUILHOE TIOHUMAaHNE
YCIIOBHS 3a7]a9H W HEMPABUIILHOE UCTOJIKOBAHUE PEIIICHUS.

4. HeyMeHHe ynuTaTh U CTPOUTH IpaUKN U IPUHITUITHATBHBIC CXCMBI.

5. Heymenue moarotoBuTh K paboTe yCTAaHOBKY WM JabopaTopHOE 000OpyAOBaHHE,
MIPOBECTH OTIBIT, HEOOXOIUMBIC PACUETHl MU MCIIOJIh30BaTh TOJyUYCHHBIC TAHHBIE
JUTSI BBIBOJIOB.

6. HeOpexxHoe oTHOmIEHHE K JIabOpaTOpHOMY OOOPYIOBAaHUIO U HU3MEPHUTEIHHBIM
npudopam.

7. HeymeHnue onpenenuTs MOKa3aHUs H3MEPUTEIHHOTO MPUOOpA.

8. Hapymienne TtpebGoBanuii mpaBui OE30MAaCHOTO TpyJda TMPU  BHITIOJHEHUU

9KCIICPUMCHTA.
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HerpyoObie omunoxu
Herounoctn ¢GopMyIupoBOK, ONpeneNieHuH, 3aKOHOB, TEOPWUW, BBI3BAaHHBIX
HEIMOJIHOTOM OTBETa OCHOBHBIX MPHU3HAKOB OMpeNeasieMoro moHatus. Ommokwu,
BbI3BaHHBIE HECOOIOICHIEM YCIOBUN POBECHHS OMBITA WIIN U3MEPEHUIA.
OmmOKu B yCIOBHBIX 0003HAUEHHUAX HA MPUHIMIHAIBHBIX CXeMaX, HETOYHOCTH
yepTexeit, rpaduKoB, CXEM.
[Tpomyck uan HEeTOYHOE HaMMCaHUe HAMMEHOBAHUH eTUHUIT (PU3MUECKUX BETUYHH.

HepanmonaiibHbIH BEIOOP X072 pEIICHUS.

Hepnouernl
HepannoHanbHple 3amydcl  TMPU  BBIYMCICHUSX, HEpallMOHAJIbHBIC ITPUEMBI
BBIYMCIICHU, TpeoOpa30BaHU U PEIICHHS 3a/1a4.
. Apudmernyeckue OIMMOKKA B BBIYMCICHUSX, €CIAM JTH OIIUOKKM TpydOo He
HCKaXXaloT PealbHOCTD MOJYyUYCHHOT0 pe3yibTaTa.
OTaenbHBIC TOTPEITHOCTH B (DOPMYITMPOBKE BOIIPOCA HITA OTBETA.
Heb6pexHoe BhINOJHEHNE 3aMKCel, YePTEXKEN, CXeM, rpauKOB.

Opdorpaduyeckue U NyHKTyallUOHHbBIE OIIIHOKHU.

Jluteparypa

1. ®usuka: YueO. qist 11 k1. obmeoOpazosart. yupexaenut / I'.5. Msikures,
b.b. byxoBues. - 15-e u3a. -M.: [IpocBemenue, 2006.-381c.

2. ®wuzwuka. 3agayauk. 10-11 ki.: [TocoOue mist 06meo6pa3oBat. yupexkaeHuu /
PeivkeBuu A. I1. - 12-e uzn., crepeoru. - M.: [poda, 2008. - 192 c.

3. CamocrosTenbHbIe U KOHTPOJIbHBIE padoThl. dusuka. Kupuk, JI. A I1.-
M.:Unekca,2005.

4, DxkcrnepuMeHTalbHbIe 3a1aHus 1o ¢pusuke. 9—11 ki1.: yued. mocodue ais
ygamuxcs odmeobpazosar. yupexaennii / O. @. Kabapaun, B. A. OpnoB. —
M.: Bepbym-M, 2001. — 208 c.



IIpunoxenue 1

KaﬂeHg!a[!HO-TeMaTH‘IeCKOG IJIAHUPOBAHME 110 ghmmce B 11 KJjacce

TpeGoBanus k 13
Ne Tema ypoka Tun ypok| DjieMeHTBI COACPKAHUA
YPOBHIO COAEPKAHUSA
n/n
OCHOBBI 3JIEKTPOAUHAMHUKH
MarxnuTHoOe moJie
BBOaHBIH HHCTPYKTAXK 3nath nHCTpyKUHio 1o Th. [Tonsarue ) Ilo
Ypok - [loHATHE SIIEKTPUYECKOTO
1 | mo Th. Dnexrpuueckoe AJEKTPUYECKOM U MArHUTHOM MOJIE€ | KOHCIIEKT
Oecena MarHuTHOTO TOJIEH.
MarHUTHOE T10JIE Kak BUAEe MaTeputo Mx cBoucTBa. y
MarauTHoe 1oJjie — BUJ MaTepuH,
BzanmopeiicTBue
CBOMCTBA MarHUTHOTO TOJIS;
Ypok IIPOBOJTHUKOB C TOKOM.
CBSI3b MArHUTHOTO TOJIA C
BzaumopencTBue TOKOB. | U3y4yeHUs1 | MarHuTHBIE CHUJIBI.
2 JIBUKEHHUEM 3J1. 3apsi0B; §1,2
MarnauTHoe nosue HOBOTO MaruauTHoe nose.
OOBSCHUTH B3aUMOJICHCTBUE ABYX
Marepuasia| OCHOBHbBIE CBOMCTBA
MapaJJICIbHBIX MPOBOJIHUKOB C
MarHUTHOIO MOJISI.
TOKOM

14



Bektop MmarauTHOM Ypox BekTop MarHuTHOM 3HaTh: MPaBUIIO «OypaBUHKAY, §3,4
UHAYKIUU. JIuHun u3ydeHus: | uHAyKuu.. [IpaBuio BEKTOpP MAarHUTHOW MHYKIIUH.
MarHUTHOTO TOJIA. HOBOTO «OypaBUHKaY. [IpuMeHATh JaHHOE TTPABUJIIO JJIS
MaTtepuana OmpeesICHHs HallpaBJICHUs JIMHUI
MAarHUTHOTO MOJI U HANPABJIECHUS
TOKa B IPOBOTHUKE.
[Tonnmats cMBICT 3aKkOHAa AMIiepa u
3akon Amnepa. Cuina CHJIbl AMIiepa Kak (pu3n4ecKon
Ypok
Mopyinb BeKTOpa Awmmnepa. BEJINYUHBL. [[pUMEHSATH TpaBUIIO
W3YUYCHHUS §3,5
MAarHUTHOW MHYKIIVH. [IpaBUIIO «JIEBOM PYKW». | «JIEBOM PYKU» IJIA ONPEACICHUS
HOBOT'O Yup. 1 (1
Cuna Amnepa. IIpumeHnenue 3akoHa HaIpaBJICHUS ACHCTBUS CUIIbI AMIIED
Marepuana
Awmmnepa. (JIMHUI MarHUTHOTO TOJIS,
HaIpaBJICHUS TOKA B MPOBOJIHUKE)
JlaGopaTopHnas padora | Ypok N3mepenue MarHUTHOW | YMEHUE onpeieNuTh HanpaBieHue | §2 (MOBT
Ne 1 «Hab6aonenue MIPUMEHEHHY UHIYKIUH B, nonb30BaThCs MpaBUIOM
JAeMCTBUSI MATHUTHOIO | 3HAHUU OypaBumuka (00xBarta)

IOJIA HA TOK»
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JlercTBE MAarHUTHOTO

§6
IOJIS1 HA ABMKYIIUICS
Ypok Yup. 1 (3
JIeCTBUE MarHUTHOTO 3apsz. Cuia JlopeHna. YMerb BerYuCIATh F Jlopenna u
W3YUYCHHUS
NOJISI HAa JABWKYIIUICS [IpaBumo «IeBOM PyKW». | ONPEIEIATH €€ HAPABICHUE,
HOBOT'O
3apsaa. Cuna Jlopenna Jns onpenenenus ocoOeHHocTH nenctus Fy
Marepuana
HaIpaBJICHUS CUJIbI
JlopeHna.
OTtpaboTaTh yMEHHE
[leHTpOCTPEMUTETHHOTO)
Pemenue 3amau Ha Ypok OTIPENICIISTh
YMETh ONPENECTATH HAIIPABICHUE §1-6
NIPUMEHEHHUE 3aKOHA npuMeHeHy Harpasiienus B, Fy, F; |
JBIKEHUS DJICKTPUIECKOTO 3apsifa B | (ITOBT)
Awmnepa u cuibl JlopeHil | 3HaHUI nuHuM B, Beraucasats F,,
OJIHOPOJHBIX MAarHUTHBIX MOJISIX
Fx
SBnenne IToHMMAaTh CMBICIT SIBJIICHUS
AJIEKTPOMarHUTHOM Ypok 9JICKTPOMArHUTHOW MHAYKIIMH, 3akoH| §8, 9, 10,
DneKTpOMarHuTHas
MHAYKUUU. MarHuTHeI | U3y4EHUS AJIEKTPOMArHUTHOW UHIYKIIUH, 11
MHAYKUWS.. MarHuTHbIN
HOTOK. HOBOT'O MarHMTHOTO TIOTOKA Kak (usmdeckoit | Ymp.2 (1
MOTOK.
3aK0H 3JIEKTPOMarHuTHO| MaTepuaia BEJINYUHBI. 3)

HHAYKIOHU.

ITpaBuno Jlenna
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1) CyurHocTh sSIBJICHUS
CaMOMHIYKIIUH — OOBSICHEHHE

3aKOHA AIEKTPOMAarHUTHON

Ypox SIBreHne cCaMOMHIYKIIUH.
VWHIYKIWHU U IpaBuio Jlenma
CamounayKuus. m3yuenus: | UupyktuBHOCTE. DJ1C
9 2) TIOHATHE UHAYKTUBHOCTH — pu3. | §14, 15
NHAyKTUBHOCTH HOBOTO camonHaykuuu. [IpaBuio
Cwmpbicn
Marepuaina | JIenua.
3) € CaMOMHTyKITUH
4) yMeTh PUBECTH IPUMEPHI ydeTa
Y IPUMEHEHUS
JlaGopaTopHnas padora | Ypok JlabopaTtopHas pabota Ne ! [IpoBepuTh CaMOCTOSATEIHLHO
Ne 2 «A3yuenue IIPYMEHEHH BBIBO/JIBI O DJIEKTPOMAarHUTHOM.
ABJICHUA 3HAHUU WHAYKIUA
0 3JIEKTPOMATHUTHOM A) yciioBUs BO3SHUKHOBEHHUS §10,11
1
HHAYKIIAW» WHIYKIUOHHOTO TOKa (oBT)
b) ot uero 3aBucur
B) ot yero 3aBUCHUT HampaBJeHUE
WH/]I.TOKA
11| DHeprusi MAarHUTHOTO Ypok OHeprust MarHuTHOTO 1101 | [ToHMMAaTh CMBICTT HU3UIECKUX §16, 17
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1oJIsl. DIIEKTPOMAarHUTHO | U3YYEHUS BEJIMYMH U MOHSTHUI: YSHEPTHS
oJe. HOBOTO DNEeKTPOMAarHUTHOE MOJIE. | MArHUTHOTO MOJIS. DJIeKTpoMaruuTHo| Yp.2 (8
MaTepual oJIe.
a
KonrpoabHnas paéora [
Ypok
1. «MarnuTHOe moJie. YMeHNE NPUMEHATH NOJIyYEHHBIE
12 MIPUMEHEHH
JIeKTPOMATHUTHAS 3HAHMS Ha MPAKTHKE
3HAHUI
HHIYKIHS
. Ypok
KonebatenbHbIil KOHTYP. [lonumats, mouemy B
U3Y4YECHUS
[IpeBparienue sHepruu KonebarenbHbiit KOHTYp. | KOJ€OATEIbHOM KOHTYpPE BOZHUKAIOT
13 HOBOTO §28
IIPU JIEKTPOMArHUTHBIX ®opmyna Tomcona kosnebanus. [IpumensTohopmyty
MaTtepual
KOJICOaHUSIX. Tomona.
a
Kom6unup | [lepemenHblit TOK [TorumaTe cMbIca pu3znyeckon §31,32,3
14| IlepemeHHBIN TOK BaHHBIM [Tony4yenune nepeMeHHOro | BETUYUHbI(IIEpEeMEH-
YPOK Toka. YpaBHeHnue DJIC, | HbIH TOK) Yp.4(4,

18



HaIpPsHKEHUSI U CUJIBI TOKA )
MEePEMEHHOT0 TOKa.
§18-
JlaGopaTopnas padora 20,21,22
Ypok
Ne3 «U3mepenue
15 npuMeneHy JlaboparopHas pabota No3
YCKOpPeHHs CBOOOIHO- Ymp.3
3HAHWI
ro NmajeHus». (1,2)
CBoOoaHbBIE U
BBIHYKJICHHBIE [TorumaTh cMBICIT HUBUIECKUX §27, 28
Kom6unup | OTkphITHE
KoJieOaHusi. Y CJIoBUs SIBJICHUI: CBOOOHBIC U
16 BaHHBIN AIEKTPOMATrHUTHBIX
BO3HUKHOBEHUS BBIHYKJICHHBIE 3JIEKTpoMaruuTHsie | Ymp.4 (1
YPOK KoJieOaHU
KoJieOaHu KoJieOaHusl.
Junamuka [ToHuMaTh CMBICT (PU3UIECKUX
Kom6unup | CBoOoaHbBIE §30
K0J1€0aTEILHOTO saBieHn: CBOOOIHBIE U
17 BAHHBIN AIEKTPOMArHUTHBIE
TIBYKEHUS. BBIHYKJICHHBIE DJIEKTPOMArHUTHBIC
YPOK KoJieOaHmsl.

KOJIeOaHMs.
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[TornMath cMBICT PUBUIECKUX

KoMOuHup | BeIHyX1€eHHbBIE §34
BrinyxneHHbie . SIBJICHUM: BBIHYKJICHHBIE
18 BAHHBIN AJIEKTPOMATHUTHBIE
Konebanus. Pezonanc. AJIEKTPOMArHUTHBIE KOJeOaHus,
YPOK KoJIeOaHmsl.
PE30HAHC.
Konrpoabnas padora
Ypok
Ne2. YMeHne NpUMEHSTh MOJTyYEHHbIE
19 PUMEHEHH
DJIeKTPOMATHUTHbIE 5 3HAHMS Ha MPAKTHKE
3HaHUUN
KOJIeOaHUs
['enepupoBanue [ToHnmMaThs NpuHOKT ACHCTBUA
§37,38
20 anekTpuueckoi sueprun., KomOunup | I'eHepaTop nepeMeHHOro | reHeparopa IMepeMEeHHOI0 TOKa. 3HATE 0
Yp.5(1
Tpancpopma- BaHHBIN ToKa. TpancopMaTopsl. | yCTPOWCTBO ¥ MPHUHIIMI JICHCTBHSI
TOPBI. TpaHcdopmartopa.
[TpousBoacTBO U
UCITOJIb30BaHUE [TpousBoacTBO §39-40
KomMOunup 3HaTh CIIOCOOBI MPOU3BOICTBA
21| anekTpuueckoi AIEKTPOIHEPTHUH. THUIIbI
BaHHBIN aeKTposHeprun. Ha3siBaTh OCHOBHBI
SHEPTHH. AIEKTPOCTAHLIUH.
MOTPeOUTENCH DIIEKTPOIHEPTUU
22| Ilepenaua KomMOunup | [lepenaua snekTposHepru [ 3HaTh CIIOCOObI Mepeadyu §41
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AIEKTPOIHEPTHUH. BAHHBIN [ToBbllIcHUE AIEKTPOIHEPTHH.
2 PeKTUBHOCTH
UCITOJIb30BaHUS
AIEKTPOIHEPTUH.
KonTpoabnas padora [eYpok DIIEeKTPOMarHUTHBIE
YMeTh NPUMEHSTH NOJTYYEHHBIE
23| 3 mo TeMe «OCHOBBI npuMeHeHH KoJjebaHus. OCHOBBI
3HAHUS Ha MPAKTUKE
3JIEKTPOAUHAMMKI» 3HAHUU ANEKTPOANHAMHUKHU.
§42,43
Bunpl MexaHM4YeCKHUX BOJI |
Mexannueckue BojiHbl | KomOuHup [TorumaTh cMBICIT HU3UIECKUX
CxopocTb
24| PacnpocTpaHeHue BAHHBIN MOHSTUI: MEXaHUYECKAs BOJIHA,
pacnpocTpaHeHUE
MEXaHUYECKUX BOJIH. YPOK nepuo. 3HaTh BUbI BOJIH U HX
MEXaHUYECKOUN BOJIHBI.
CBOICTBA.
KombOunup | YpaBHenue [ToHuMaTh CMBICT (PU3UIECKUX
Jlnuna BoaHbl. CKOPOCTH §44,45
25 BAHHBIN rapMOHUYECKOM OeryIiei | MOHSATUM: JJIMHA BOJHBI, YaCTOTA,
BOJIHBI.
YPOK BOJIHBI. CKOPOCTb BOJIHBI.

21



KomOunu
[TornMath cMBICT PUBNIECKUX §46,47
26| 3ByKOBBIE BOJIHBI. 3BYK. | poBaHHBINH | AKycTuKa. Pe3oHaHC.
MOHSITUH: PE30HAHC
YPOK
Teopus Makcsenna.
§48-50
DIIeKTpoMar Teopust
HATHBIC nanpHONCH$3 1cTBHA M
BOJIHBL. KoMOuHM | 61HM3KOIEHCTBHE.
I YMeTb 000CHOBBIBATH TEOPHS
27| 1 UIOTHOCTB pOBaHHBIN | BOSHUKHOBEHHUE U
Makcsenna.
MoToKa YPOK pacrpocTpaHeHHe
SJICKpOMart 5JIEKTPOMArHUTHOTO TOJIS.
UTHOTO OCHOBHEIE CBOMCTBA
U3JIy4CHHUS. AJIEKTPOMATrHUTHBIX BOJTH.
[TpuHumn YCTpOUCTBO Y MPUHIHII
KomMOuHun OnuceIBaTh U O0OBSCHATH MPUHITUATIBI
paauorenedoHHOM CBA3U JEUCTBUS PAAUOTPUEMHUK §51-54
28 POBaHHBIH paanocBs3u. 3HaTh YCTPOMCTBO U
[Ipocrenmmi A.C. ITonoga. ITpuHIUIIBI
YPOK MPUHITUTIBI IEHCTBUS
PaaMONIPUEMHUK. PaIMOCBS3H.
panuonpuemuuka A.C. [Tonoga.
29| Pagnonokarus. [Tonstue| KomOunu | Jlenenue paauoBOIIH. §56,57
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O TEJIEBUJICHUMU. poBanHbIi | Mcnionp3oBanue BoaH B | ONKCBIBATh (PU3NYECKUE SIBICHMUS:
Pa3BuTHE CpeACTB CBSA3HU| YpPOK paavOBEIIaHNH. pacIpoCTpaHEHUs PAIUOBOJIH,
Pannonokanus. paauonokauus. [IpuBoauTts
[Ipumenenue IIPUMEPBL: TPUMEHEHUE BOJIH B
PaZMOIOKAlMU B TEXHUKE.| PaJIMOBEIIAHUN, CPEJICTB CBS3H B
[IpuHLIMTIBI TpUEMa U TEXHUKE, PaJHOJIOKAIlUU B TEXHUKE.
NOJIyYEHUS [ToHMMAaTh TPUHIMUIIBI U TPUEMBI
TEJIEBU3UOHHOTO MOJIyYEHUS TEJIEBU3UOHHOTO
n3o0paxxkenus. Pazpurue | uzo0pakeHwus.
CPEACT CBA3U.
Pa3ButHe B3rIga0B Ha
Ypok IIPUPOAY CBETA 3HaTh pa3BUTHE TEOPUH B3TJIAI0B Ha
n3yueHus | .I'eomerpuueckas u npupoay ceera. [loHnmMaTh cMbICT §59
30| CxopocTs cBera.
HOBOTO BOJIHOBasl OITHKA. buznyecKoro noHATUS (CKOPOCTh
matepuaina | OnpezeneHie CKOpoCTH | CBETA)
CBETA.
3aKOH OTpaKEHUS KoMOunu | 3akoH oTpakenus cBeta. | [loHuMaTh cMbICi PU3NUECKUX §60
31
CBETa. poBaHHBIH | [TocTpoeHne n300pakeHn [ 3aKOHOB: MPUHIIHTI [ ToTreHca. Yp.8 (3
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YPOK B IIJIOCKOM 3€pKaje. 3aK0H OTpakKeHUS CBETA.
BoInonHATE HocTpoeHue
M300paKEHHI B TUIOCKOM 3€pKalie.
Pemate 3agaumn.
3aKOH MpeIOMIIEHUs [ToHumMaTh CMBICI HUIUIECKUX §61
KomOunu
3aKOH NPEOMIICHUA cBera. OTHOCHTENIBHBIN U | 3aKOHOB :3aKOH MPEJIOMJICHHS CBeTa. | YIp.8
32 POBaHHBIM
CBeTa. aOCOJIOTHBIN MOKa3aTesab | BBIMOMHATH MOCTpOCHUE (6.7)
YPOK
MPEIIOMJIICHMUSL. M300paKEHUM
Kom6unup | CoOupatoias, §63,64
33| JIunza BaHHBIN pacceuBaroIas JIMH3A. Yp.9(1,
3HAaTh BUABI JINH3.
YPOK DoKyCHOE pacCTOsTHUE. )
[TocTpoenue YMeTh BBIIOJIHATH OCTPOEHHUE §65
KomMOunup
U300paKEHUI, 5 [Toctpoenue nzodpaxenu [ uzoobpakeHuii. JJaBacMbIx Yp.9(3,
34 BaHHBIH
JaBaE€MbIX JIMH3aMHU. B JINH3aX coOuparollel U paccerBarolen )
YPOK
JUH30M.
dopmyia JTUH3BI. Ypok Omnpenenenue ontudecko OnpeaensiTh ONTUYECKYIO CUITY U §66
35| JlabopaTtopHas pabota | mpuMEHEHH CHIIBI U (POKYCHOTO (boKyCHOE paccTOsTHUE COOMparOIei
No3«Onpenenenue 3HAHUM paccTOsSIHUSI COOUPAIOIIICH | TUH3BI.
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OIITUYECKOU CHUJIBI U
(hOKYCHOT'O pacCTOSIHUS

coOuparomeit JTMH3b.

JIMH3bD».

[ToHumaTh cMbICT (U3UIECKOTO

Ypok
sBiieHusi(ucriepcus cBera) OObICHST
36| Hucnepcus crera. npuMeHeHy Jlucnepcus cBeTa.
. 00pa30BaHKE CILIONIIHOIO CIIEKTpa Ip
3HAHUHU
JUCIIEPCHUH.
JlabopaTopHas padora
Ne4 «UA3mepenue
Ypok
noKasareJs N3mepenue nokaszarens | BeimonHaTs uamepenne nokasarens | §67,69
37 PUMEHEHN
NnpeJIoMJICHUS 5 MPEJIOMJIEHUS CTEKIIa MPEJIOMJICHUS CTEKJIA.
3HaAHUU
CTEKJIa».
WNurtepdepentus. [TorumaTh cMBICTT HU3UIECKUX
KomMOunup | EcTecTBEeHHBIH 1 SBJICHUI: HHTep(DEpeHIIns,
Nurepdepenius cpera. §70,71
38 BAHHBIN MOJISIPU30BAHHBIN CBET. nugpakuus. OOBACHATH YCIOBHE
Hudpakuus cera.
YPOK IIpumenenue IIOJIyYEHHUsI YCTONYNBOU

MMOJIAPU30BAHHOT'O CBETA.

UHTEPPEPEHIIMOHHON KapTUHBI.
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Hudpaxius cera.

[TornMAaTh CMBICIT HU3UIECKUX
MOHSATHUM: €CTECTBEHHBIN U
MOJIIPU30BAHHBIN CBET. [[puBOAUTH
MPUMEPHI NPUMEHEHUS

IMOJIAPU30BAHHOI'O CBCTA.

YMeTtb IIOJIy4aTh CIICKTP C

Ypok JudpakunoHHas penerkal moMoIbo JUGPaKIInOHHOMN
HudpakuroHHas uzydyenus: | [lepuon qudpakuroOHHON | pelIeTKy. § 72
39| peméTka. HOBOTO PEIIeTKH. [ToHrMaTh CMBICT (PU3UIECKUX § 73,74
[Tonmapu3zanus ceera. MaTepu [Tonsapuszanus cpera. TOHSITUI: MOJIIPU30BAHHBIN CBET. Yup.10
ajna Ycnosue nonsgpusanuu. | [IpuBoauThs NpUMeEphl MPUMEHEHHUS
MOJISIPU30BAHHOTO CBETA.
KonTpoJsbHasn Ypok
YMeHne npuMeHITh NOJIy4eHHbIE
40| paboraNed «OnTuka. | IPUMEHEHN

CBeToBbI€ BOJHBIY.

3HAHUM

3HAaHMA HA IMTPAKTHUKC
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Ypox 3HaTh OCOOCHHOCTH BUJIOB
Buap! uzinyuenuit u
U3Y4YCHUS W3IIy4CHHM, KAy
Bup! uznyuenun. VMCTOYHUKOB cBeTa. [11kana
HOBOT'O AIEKTPOMArHUTHBIX U3JTy4YECHUMN.
WudpakpacHoe u AIEKTPOMArHUTHBIX BOJIH.
MaTepual 3HaTh CMBICT (u3ndeckux moHsTui: | § 81-83
41| yneTpaduosieTroBoe Nudpakpacuoe u
a. uHppakpacHoe u yiapTpaduoneroroe | § 84
W3IIy4YEHUS. yJIbTpapuoIETOBOE
KoMOunup U3IIy4YCHHE § 85
Pentrenosckue sryum. U3JIy4YCHUE.
BAaHHBIN 3HaTh CBOWCTBA PEHTT€HOBCKHUX
PenTrenoBckue nyymu.
YPOK JIy4en.
[xana KomMOunup | Bunel anekrpomarautHsix| [IpuBoauTh puMephl MPUMEHEHUS B
AIEKTPOMATrHUTHBIX BaHHBII U3ITy4YECHHM. TEXHUKE Pa3JIMYHbIX BUJIOB
42| n3nydeHui. YPOK AIIEKTPOMArHUTHBIX U3TyYCHUH. 5 86
O6o6mmaromiee yaebHoe
3aHATHE.
ITocTynaTel Teopuu §
[TocTynatel Teopuun Ypok 3HaTh NOCTYJIaThl TEOPUU
OTHOCHUTEJIBbHOCTH 75,76,77
OTHOCUTENBHOCTH. U3Y4YECHHUS OTHOCUTEIBHOCTH DUHIITEHHA.
43 DWHINITEHHA. §78
PensatuBuCTCKHNM 3aKOH | HOBOT'O 3HaTh PENATUBUCTCKUM 3aKOH
. OTHOCHUTEIBHOCTD . VYup.11
CJI0KEHMS CKOPOCTEN. Marepuaia CJIO’KEHMS CKOPOCTEN

PACCTOSHUN OT

(2.4)
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MIPOMEKYTKOB BPEMEHU
PeIaTUBUCTCKUI 3aKOH

CJIOKEHMS CKOPOCTEH .

3aBUCHUMOCTb JHEPTUH

PenstuBucTckas JUHaAMHK

IToHuMaTh CMBICIT TOHSATHUS

T€Ja OT CKOPOCTH €T0 Ypok
PenmaruBucrckuii xapakrep «PensiTuBUCTCKast JUHAMHKa». 3HaTh | § 79
IBWKeHUs. PensTu- A3YUYCHUS
44 UMITYJIbCA. 3aBUCUMOCTb MacChl OT CKOPOCTH. Yup.11(1
BUCTCKasi JMHAMUKA HOBOT'O
3aKOH B3aUMOCBSI3H Macc [ 3HaTh 3aKOH B3aUMOCBSI3M Maccel U | § 79
CBsi3p MEXK/ly Maccol U | Marepuaia
Y DHEPIUU. DHEPrus MOKO [ IHEPTUH, TIOHITHE «IHEPTHUS TOKOSI»
SHEpTruei.
ITonnmaTh cMBICH siBJIcHUS BHemiHero| § 87,88
dboroaddexra. 3HaTh 3aKOHBI Ymp.12
Ypok
dboroaddexra, ypaBHeHHE DUHIITCHH
dotorddexr. u3ydeHus: | YpaBHeHUE DUHINTEHHA
45 115t hororddexra. OOBIACHATH 3aKOH
Teopus porodddekra. | HOBOro st pororddexra.
dboToaddexta ¢ KBAaHTOBOU TOUKU
MaTtepuana
3peHUs], IPOTUBOPEUUE MEXKITY ONBITO
Y TEOPUEN.
46| DOTOHBHI. Ypok Bennunnsl 3HaTh BEJIMYMHBI, § 89
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MPUMEHEHHU XapaKTEePU3YIOIINE XapaKTepU3yIIIue CBOMCTBA
3HAHUU CBOMCTBa (DOTOHOB. (GOTOHOB: Macca, CKOPOCTbh. SHEPTHS,
HUMITYJIBC.
[Ipumenenune
OOBACHITH KOPITYCKYJISIPHO-
Ypok (G OTOR7IEMEHTOB.
BOJIHOBOM Ayaynn3M. [lonumars
[Ipumenenune U3Y4YEHHS | Y CTPOMCTBO M MIPUHLIAIL
47 CMBICJI TUIIOTE3BI e bpoitis, §90
dboToaddexra. HOBOT'O JEWCTBUS BaKyyMHBIX U
MPUBOJUTH PUMEPHI TPUMEHEHUS
MaTepralia | MOJIyIPOBOAHUKOBBIX
($OTOATIEMEHTOB B TEXHHUKE.
(OTOR7IEMEHTOB.
[ToHuMaTh CMBICT (PU3UYECKUX
Ypok
Ctpoenue aroma. OnbITh] OmnbITel pe3epdopaa. SIBJICHUM, TOKA3bIBAIOIINX CJIIOKHOE
W3YUYCHHUS
Pezepdopna. Crpoenue aroma no CTpOEHHE aTOMAa. 3HATh CTPOCHUE
48 HOBOTO §93
KBanToBbIE TOCTYNATHI Pezepdopay. aToma 1o Pezepdopmy.
Marepuasna §94

bopa

KBanToBbie IMOCTYJIAThI

bopa.

ITonuMaTh KBaHTOBBIC MOCTYJIAThI

bopa.
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Hcnyckanue u

KBanToBbie IMOCTYJIAThI

Ncnons3oBatk nocrynatel bopa ams
0OBSCHEHUS MEXaHU3Ma

HCITYCKaHMA CBCTAa ATOMAaMMU. Nmetn

MOIJIONICHUE CBETA Ypok §95
bopa. MOHATHE O BHIHYXJEHHOM
atomamu. COOTHOLICHUE | U3YUCHUS Yip.12
49 ) 5 CBolCTBA J1a3€PHOTO VHIYLIUPOBAaHHOM U3JIyYEHUH.
HE ONIPEACIEHHOCTEN HOBOT'O §96
usiydyenusd. [Ipumenenne | 3HaTh CBOMCTBA Ja3€pPHOTO
I'eiizenbepra Marepuana VYop.13
Ja3€poB. n3inydyeHus [[puBoauTs mpumepsl
Jlazepsl.
MIPUMEHEHUS Jla3epa B TEXHUKE U
HayKe.
[ToHuMaTh CMBICT (PU3UYECKUX
Kom6unup | [IpoTOHHO-HEUTPOHHASA | MOHATHIA: CTPOSHUE aTOMHOTO SIpa,
CtpoeHue aTOMHOTO SI/p
50 BAHHBIN MOJEIb Anpa. AnepHsie | siaepHbie cuibl. [IpuBoauts npumepsi| §104
S nepHble CUIIBL.
YPOK CHJIBI. CTPOCHHUS P XUMUUYECKHUX
AJIEMEHTOB.
Ypok
OHeprus CBA3M ATOMHBIX| U3yYCHHUsT | DHEPIHUs CBA3M siIpa. [ToHUMAaTh CMBIC HOHSITHUS SHEPTUS
51 §105
szep. HOBOT'O Hedext macc. CBSI3U sAJipa, AedeKT Macc.

Marepuana
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YMeTh peumars 3a/la4u Ha MPUMCHCHU

Ypox §101
3aKOH paguOaKTUBHOIO P 3aKOH paJMOaKTUBHOIO | 3aKOHA PaIMOAKTUBHOIO pacraja.
H3Yy4YCHHUS §106
52| pacniana. pacrafa. Pemate 3a1aun Ha cocTaBlieHHE
HOBOTO
S nepHble peakunu. S nepHble peakunu. SAEPHBIX PEAKIUU, OTIPEACIICHUE
Marepuana
HEU3BECTHOI'O 3JIEMEHTA PEaKLUU.
Jlenenue saep ypasa.
Ypok [enenue sapa ypana. §107-
HGHHBIG SIIEPHBIC OO0BACHATH ACJICHUC s Apa ypaHa.
u3yueHus | LlenHble AiepHbIE PeaKklH [ 109
peaKuuu. LlenHyro peakuuu.
53 HOBOT'O TepMosiiepHbIE peaKuH. VYop.14
TepMmosinepHbIE peaknu., YMeTh 3auchIBaTh TEPMOSIIEPHBIC
marepuan | [IpumeHenue saepHon §110,11
[Ipumenenue saepHon peaKkuuu. 3HaTh T/1€ IPUMEHSAETCS
a SHEPIUHu. 1
SHEPTHUHU. AJIepHAas SHEPTHUS.
[IpuBOINUTH IPUMEPHI UCTIOIB30BaAHUS
SICPHOM PHEPTUM B TEXHUKE, BIHSHHU [
[Ipumenenue saepHon [IpumeneHue saepHoin
KomOunup PaIMOaKTUBHBIX U3TyUYCHHUI Ha )KUBbI
sHepruu. bruomornueckog sHepruu. bruosornueckoe §112,11
54 BAHHBIN OpraHU3Mbl, HA3bIBATh CIIOCOOBI
NeHWCTBUE PAIMOAKTUBHBI NeUCTBUE PAJMOAKTUBHBIX 3
YPOK CHIWDKEHHUS 3TOro BiausiHus. [IpuBoaut

U3JIyYCHUH.

V3Jy4YECHUH.

MIPUMEPHI FIKOJIOTHIECKUX MPOOIIeM

py paboTe PIEKTPOCTAHIINMA U
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Ha3bIBaTh CIIOCOOBI PCUICHUA OTHUX

mpoOJIeM.
KonTpoJuabHasn
VYpok ®du3rka aTOMa U aTOMHOT ) Y METh NPUMEHSTh OJy4YEHHbIE
55| padoraNeS mo Teme
KOHTPOJIAL. | iapa. 3HAHMS Ha MPAKTHKE.
«KBanrToBasi pusuka»
Ypok
@Pu3MKa dJIEMEHTAPHBIX | U3YUYCHUS 3HaATh XapaKTepUCTUKHU deMeHTapHbl| §114,11
56 DneMeHTapHBIC YaCTHIIHI.
4acTHUL. HOBOTO YJacHII. 5
MaTtepuaa
O6o06maronuii ypox
«Pa3Burtne
KoMOunup [ToHumaTh cMbICIT (PU3UUECKUX
MIPEACTABICHUM O
57 BaHHBII SIBJICHHI, ITOKa3bIBAIOLINX CJIOKHOE
CTPOEHHUU M CBOMCTBAX
YPOK CTpPOEHHUE aToMa.
BEILIECTBAY.
KomMOunup
Enunas ¢pusnueckas Enunas ¢pusnueckas OOBICHATDH (PU3UUECKYIO KAPTUHY
58 BAaHHBIM §127

KapTHWHA MUpA.

YPOK

KapTWHA MUpa

MUpa.
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3HaTh crpoeHue COHEUHON CUCTEMBI

Crpoenue ConHedyHor | Ypok ConHeyHas cucTema.
OnuceIBaTh ABMKeHNE HeOecHbIX Tea) §116,11
CHUCTEMBI. n3yuenus | [lmanera Jlyna-
. 3HaATh CMBICT IOHSITUM: TJIAHETA, 7
59| Cucrema 3emiia-JIyHa. | HOBOro €IMHCTBEHHBIN CIIyTHUK
3BE3/A. §118
OO6mue cBeieHUs O Marepuan | 3eMiIu.
OnuceiBath CoHIIE KaK HCTOUYHHK §120
Connue. a ConHue-3Be31a.
JKU3HU Ha 3eMIIe.
Onpenenenue paccTosiHY| Y POK
1o ten CorHeyHOU M3y4ECHUS
60 §121
CHUCTEMBI U PA3MEPOB 3TH| HOBOTO
HEOECHBIX Tell Marepuana
Uctounuku sneprun u | KomOunup | Crpoenune CoiHiia. 3HaTh UCTOYHUKHU SHEPTUU U
61| BHyTpEHHEE CTPOCHUE | BAHHBIN HcTtoynukm 3HEpTUn IIPOIIECCHI MPOTEKAIOIINE BHYTPH §122
Counnia. YPOK ComnHra. CounHiia.
dusnyeckas npupoaa 3Be3/bl M1 UICTOYHUKU UX | [[puMeHsTh 3HaHHE 3aKOHOB (U3UKU
3BE3I. KoMOuHup | sHeprumu. TSl OOBSICHEHUS TIPUPO/IBI §123
62| Actepouibl 1 BAHHBIN Actepounibl. MeTeOpUTHL. | KOCMHUUYECKUX 0OBEKTOB. §119
METEOPHUTHI. YPOK ['anakTuka. 3HaTh moHATHs actepoua. Mereopur. | §125

3HaTh MOHATHSA: raJlJakTHUKa, Hallla
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Hama ['anakTuka.

['amakTuka.

[Ipoucxoxaenue u

KoMOunup

Bcenennasa.Ctpoenue u

63| SBOJIIOIMS TATAKTUK U | BAHHBIN 3HaTh noHsATHE «Bcenennasy §126
DBOJIIOIINS BCEJIEHHOM.
3BE3 . YPOK
Tpaekropus, cucrema
3HaTh MOHATHUS: TyTh, HEPEMELIECHUE,
OTCUETa, IEPEMEILCHUE,
CKaJIsIp, BEKTOP. Y METh U3MEPATH
MyTh, CKAJIApHAs
BpEMs1, PACCTOSIHUE, CKOPOCTb, CTPOUT
Y BEKTOpHAasl BEJINYMHA.
rpaduku. [ToHMMATH CMBICI 3aKOHOB
KombOunup | Yckopenue, ypaBHeHHE §3-52
64| MexaHunka Herotona, sSiBIIeHUS UHEPIUA.
BAHHBIN JBIDKEHUS, Tpaduueckas ®-10
[IpuMEHSTh 3aKOHBI JI ONIPEAECICHUS
3aBUCHUMOCTh CKOPOCTH OT . .
PaBHOJICUCTBYIOIIEH CUJIBI IO
BpEMEHHU. SIBieHUE
dbopmyiie u o rpaduKy 3aBUCUMOCTH
WHEPLHH.
CKOPOCTH OT BPEMEHH.
Tpu 3akoHa HeroToHa.
.- Kom6unup | YpaBuenue MenzeneeBa- | 3HaTh ONpeACIICHUE BHYTPEHHEN §57-84
MonekynsipHas pusnuka | BaHHBIN Knaneripona . sHeprun. OOBICHATH U aHanu3uposat| O-10
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N3ompoueccs [Ipormeccesr
nepeaayuu Termia. TenioBsl

JIBUTATEIN. .

KIIJI TerioBoro aBurates.

3akoH OMma.
[TocnenoBarenpHOE U
napasuieIbHOE€ COCTMHEHU

IIPOBOJHHKOB.

BJ'IaI[CHI/Ie MMOHATHAMMU: DJICKTPHUICCKHU
TOK, CHJIa TOKaA. YMeTh M0JIb30BaThCS

ANEKTPOU3MEPUTENILHBIMU TPHOOpam

KomMOunup 3HaTh BUBI 3apsii0B, 3akOH KyIoHa,
66| DnexTpoarHAMUKA DIEKTPUYECKUN 3apsi.
BAHHBIN AJIEKTPOEMKOCTh. Bubl
3akoH Kynona.
KOHJIEHCATOPOB. 3HATh MOHATHUS
Konpgencaropsl MarautHo
MAarHUTHOE MOoJe. DIEKTPOMAarHuTHOE
nose. JJIEKTPOMarHuTHOE
nose. Bnanets npaBunaMu
noJie.
Hrorossn
Ypok YMeTh NPUMEHSTh NOJTYyYEHHbIE
67| konTposbHas padoTa
KOHTPOJIS 3HAHUS Ha NMPAKTUKE
68| Pezeps. toroBoe moBT.
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