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1. IMogcHuTeALHAA 3aNMMCKA.

Pabouas nporpamma mo ¢usuke s 11 kiacca cocraBieHa B COOTBETCTBUU CO
CJIEYIOIIMM HOPMAaTUBHO-TIPABOBBIM 00€CIIEUEHUEM:

1. @enepallbHBIM TOCYHApCTBEHHBIM CTAaHAAPTOM OCHOBHOTO 0OmIero oOpa3oBaHUs,
YTBEPKIEHHBIM ITpHKa3oM MunuctepctBa oopazoBanusi PO ot 06.10.2009, Ne373.

2. ABtopckoii iporpammsl (aBTopel: B.C. Jlantomenkos, O.B. KopiryHoBa), cocTaBieHHOW Ha
ocHoBe nporpammbl aBTopa ['.51. Mskumesa (IIporpammser 00111e00pa3oBaTeIbHBIX YUPEIKICHUM.
®usuka. 10-11 xmaccer / IL.I. Caenko, B.C. [lanromenkoB, O.B. KopmyHnoBa u np. — M.:
[Tpocseuienue, 2021).

3. OcHOBHOI 00pa30oBaTENbHON MPOrpaMMOil cpeHero (MmoJHoro) odmero odpasoannst MbBOY
B-I'COLL Nel2 na 2021-2022 y4eGHblii ro1.
4. Yueonpm uianom MBOY B-I" COILI Ne 12 na 2021-2022 y4ueOHbIH TO.

5. Ilpukazom MunuctepctBa obOpazoBanusi PO «O0 yrBepxkaeHuu QenepalbHbIX IMepeuHen
yu4eOHUKOB, pEKOMEHI0BAHHBIX (JIOMYIIIEHHBIX K UCIIOJIb30BAHUIO B 00pa30BaTEIbHOM MpoIiecce)
B 00111€00pa30BaTENbHBIX YUPEKIACHHUIX, UMEIOIINX TOCYyJapCTBEHHYIO akKkpeauTanuto Ha 2021-
2022 yueOHBIN TOI.

6. «llonoxkeHneM O CTPYKType, MOpsiaKe pa3paboTKW M YTBEPXKIACHHS pabodyux MHporpamm
y4eOHBIX KypCOB, HpeameToB, aucuuiuind (monyineil) MbOY B-I' COLI Nel2, peanuzyrommx
00pa3oBaTeNbHBIC IPOTPAMMEI O0IIIET0 00PA30BAHUSY.
Pabouyas nporpamma opueHTHpOBaHA HA YYCOHUK

e @uszuka: yueOHuk mist 11 xmacca / I'.f. Mskumes, b.b. byxosues, H.H. Corckuit, M.:

«IIpocBemenuner, 2021 r.

CornacHo yyeOHOMY IUIaHYy IIKOJIBI, KaJeHJIapHbIM y4eOHbIM rpaduxom Ha 2021-2022
yueOHbIi ro o ¢usuke B 10 k1acce oTBoAUTCS — 65 9acoB (2 yaca B HEJIEINI0), 5 KOHTPOJIbHBIX
paboThl, 9 1abopaTOpHBIX PadOT.

Cpok peanuzaiuu paboueit mporpammsl 1 ros.

eau u 3agaum:
N3yuenune ¢puzuku Ha 6230BOM YpOBHE HAIIPABIECHO HA JIOCTUKEHUE CICTYIONNX LeJei:

e (opMupoBaHME y OOYYAIOUIMXCS yMEHHUS BHUAETh M TOHUMATh LEHHOCTb OOpa3oBaHMA,
3HAYUMOCTh (PU3UYECKOr0 3HAHMS A KaXKIOro YelOBeKa; YMEHUH pa3nuyaTh (axkTsl U
OILICHKH, CPaBHHUBATh OLIEHOYHBIE BBIBObI, BUJIETh WX CBSA3b C KPUTEPUSMHU OLEHOK U CBA3b
KPUTEPUEB C OMNpPEACIICHHON CHCTEeMOM IIeHHOCTeH, (QopMymupoBaTh M OOOCHOBBIBATH
COOCTBEHHYIO TIO3HUIINIO;

e (opmupoBaHue y OOy4YaIOIIMXCS ILIETOCTHOTO MPEJCTABICHUS O MHpE U poiu (PU3MKU B
CO3/IaHUU COBPEMEHHOM €CTECTBEHHO - HAyYHOUM KapTUHBI MUPA; YMEHHUS 00BACHATH 00BEKThI
U TIPOLECCHl OKPYKAKOUIEH EWCTBUTEIBHOCTH — IPUPOJIHOM, COLMAIbHOM, KYJIbTYpPHOMH,
TEXHUYECKOH cpelibl, UCTIONb3YS sl 3TOro (PM3NYeCKUe 3HAHUS,

e TpuOOpeTeHHEe OO0YYAIOMIMMHUCS ONBITa Pa3HOOOpPA3HOW ACSITEIBHOCTH, OIBITA TMO3HAHUS H
CaMOIIO3HAHUS;  KIIIOYEBBIX  HABBIKOB  (KJIIOYEBBIX  KOMIIETEHTHOCTEW),  HMMEIOLIUX
YHUBEPCAIbHOE 3HAYEHUE AJIS PA3JIMYHBIX BUOB JESTEIbHOCTH, - HABBIKOB PELLIECHUS TPOOIIEM,
NPUHATHS PELICHUH, IMOMCKA, aHanmu3a M o0paboTku HH(OpMAIUM, KOMMYHHKATHBHBIX



HaBBIKOB, HABBIKOB M3MEPEHU, HAaBBIKOB COTPYIHHYECTBA, F(P(PEKTUBHOIO U OE30I1aCHOTrO

UCTIOJIb30BAaHUS PA3IMYHBIX TEXHUYECKUX YCTPOUCTB;

OBJIa/ICHUE CUCTEMOM HAay4HBIX 3HAaHHUH O (PU3MUYECKUX CBOICTBAaX OKpY)KAIOLIEro mMupa, oo

OCHOBHBIX (PU3MYECKHX 3aKOHAX U O CrI0co0axX UX UCIOJIb30BAHUS B IIPAKTUUECKON KU3HH.
3amaun:

3HAKOMCTBO y4allluXcs ¢ METO0M Hay4HOr'O IO3HAHUS U METOJaMH MCCIIEJ0BaHUS O0BEKTOB

U SIBJIGHUH IPUPOJIBL;

nproOpeTeHne yJallluMUCs 3HaHUH O CBETOBBIX, 3JIEKTPOMAarHUTHBIX U KBAaHTOBBIX SIBIICHUH,

(GU3nUecKNX BEIMUMHAX, XapaKTEPU3YIOIIUX 3T SIBJICHUS;

¢dbopMHpOBaHUE Yy yJaIIMXCsl yMEHUI HAOIIOAATh MPUPOIHBIC SIBICHUS U BBIIOIHATH OIBITHI,

nabopaTopHble paOOTbl M SKCIEPUMEHTAJbHBIC MCCIEJOBAHUSA  C MCIOJb30BAaHUEM

U3MEPUTENIBHBIX PUOOPOB, NIMPOKO MPUMEHSIEMBIX B IPAKTHUECKON XKU3HHU;

OBJIQ/ICHUE YYAIIUMHCS TAaKUMHU OOIIEHAYYHBIMH TOHSTHSMH, KaK HPUPOIHOE SIBICHHE,

OMIIUPUYECKH YCTAHOBJICHHBIH (akT, mpobieMa, TEOPETHUYECKH BBIBOJ, pE3yiIbTaT

9KCIEPUMEHTAIBHOMN POBEPKHU;

NOHMMAaHHUE YYalUIMMHCS OTJIMYMHA HAyYHBIX JaHHBIX OT HENPOBEPEHHOH WH(pOpMAIHH,

[IEHHOCTH HAayKH YJIOBJICTBOPEHHS OBITOBBIX, MPOM3BOJHBIX M KYJIBTYPHBIX MOTPEOHOCTEH

4eJI0BEKa;

YCBOGHHE WJACH €IWHCTBA CTPOCHUS MATEPHH W HEHUCUEPITAEMOCTH IpoIecca €€ IMO3HAHUS,

NOHMMaHHE POJIA PAKTUKU B TIO3HAHUH (PU3UYECKUX SIBICHUH U 3aKOHOB;

(dopMEpOBaHHE TIO3HABATEIILHOTO WHTEpeca K (U3UKE U TEXHHKE, Pa3BUTHE TBOPYECKHUX

CIOCOOHOCTEH, 0CO3HAHHBIX MOTHBOB YYEHHUS; IMOATOTOBKA K MPOJODKEHUI0 00pa30BaHUs H

CO3HATeJIbHOMY BbIOOpPY Ipodeccu.



2. Ilnanupyemble pe3y/bTaThbl H3ydYeHHUs: Kypca ¢pusuku 11 kiacca.

JINYHOCTHBIMH_Pe3VJIbTATAMH OCBOCHHSI OCHOBHOW 00pa30BaTEIbHOM MPOrPaMMbI CPEIHETO

o0riero oOpa3oBaHus 10 yueOHOMY peaAMETY (Kypcy (DU3HUKH) SBISIOTCS:

- YYBCTBO TOPJOCTH ¥ YyBaKeHUS K WCTOPUH U JIOCTHIKEHUAM OTE€UYeCTBEHHOM
dusuveckol HayKu; (PU3WUYECKH T'pPaMOTHOE IIOBEJeHHe B IIPOPECCHOHAIHHOMN
JeATeIbHOCTH U OBITY IIPU O0PAIeHUH ¢ TPUOOpPaMU U YCTPOHCTBAMU;

- TOTOBHOCTh K IIPOJOJIZKEHHUI0 O0Opa30BaHUSA U IIOBBIINIEHUS KBAJIUQPUKAIIAN B
n30paHHOM ITPOdecCUOHATHPHOM JeSATEJTBHOCTH W OOBEeKTHBHOE OCO3HAHUE POJIU
pu3muecKX KOMIIETEHIIHHA B 9TOM;

- YMeHHe WCII0JIb30BaTh JOCTHUKEHUSI COBPEMEHHOM (PH3WYecKOM HAyKU U
(pusmuecKX TEXHOJIOTHH [JI IIOBBIIIIEHHS COOCTBEHHOI'O0 WHTEJJIEKTYaJIbHOTO
Pa3BUTHS B BEIOPAHHOHN IIPOdECCHOHAILHOM JeaTeJIbHOCTH,

- YMEHHE CaMOCTOSATEJbHO I00BIBATH HOBBIE I celbsd (QU3nMUecKue 3IHAHUSI,
HCIOJIB3Y S JIJISI 9TOT0 JOCTYIIHBIE UCTOYHUKN MHAOPMAIIUY;

- YMEHHEe BBICTPAWBATH KOHCTPYKTHBHBIE B3aMMOOTHOIIEHUS B KOMAaHIE II0
PeleHuo 00X 3a1aY;

- YyMEHHEe YIPaBJATH CBOeH II03HABATEJLHON JesSTeJIbHOCTHIO, IIPOBOJIUTH
CaAMOOIIEHKY YPOBHSI COOCTBEHHOI'0 MHTEJIJIEKTYaJIbHOI0 PA3BUTHS,

MeTanpeaMeTHBIMHI _pe3VJbTaTaAMH OCBOCHUS OCHOBHOI O6p8.30BEITCJ'IbHOI>i IMporpaMmbl

cpeaHero od1ero oopazoBaHus 10 yueOHOMY IpeaMeTy (Kypcy (PU3HUKH) SBISIOTCA:

- HMCIOJIL30BAHHE PA3JINYHBIX BUJIO0B II03HABATEJILHOMN IeATEJIbHOCTH JIS PeIleHns
dusuueckux 3amad, IpHUMeHeHHe OCHOBHBIX METOJOB MHO3HAHUS (HAOJIIONEeHMUS],
OIMMCAHUS, W3MEPEeHUs, OKCIIepUMeHTa) [JId H3yYeHUs pPas3JIuIHBIX CTOPOH
OKpYsKaMIel JeCTBUTEIIbHOCTU;

- HUCIOJIb30BAHHE OCHOBHBIX MHTEJIJIEKTYAJIbHBIX OIEpAIlHii: IIOCTAHOBKHU 3aa4H,
dopMmympoBaHus TrUIIOTE3, AaHAJNIM3a W CHUHTEe3a, CpaBHEHHs, O00O0OIIeHMd,
CHCTEMATHU3AIINY, BHIABJICHUS IIPUYMHHO-CJIEICTBEHHBIX CBSA3€M, IMOMCKA AHAJIOIOB,
dopMyIHpPOBAHMS BEIBOMOB JIJIS H3yUYEHUS PA3JIUYHBIX CTOPOH (PH3MUECKUX 00HEKTOB,
SBJIGHHM ¥ IIPOILIECCOB, C KOTOPBIMHM BO3HHKAET HEOOXOAMMOCTH CTAJIKHBATHCI B
mpodpeccroHAILHOI cdepe;

- YyMeHHe TIeHepHpoBaTh HIeHd U OIIPeIesIATh CPeacTBa, HeOOXOMHWMBIe IS MX
peam3alinm,

- YMeHHe HCIO0Jb30BATh pPAa3JIMYHbIe HCTOYHUKM [JISA IIOJIYUeHUS (PU3UIECKOM
MHMOPMAIINK, OIIEHUBATE €€ JOCTOBEPHOCTE;

- YMeHHe aHAJIU3UPOBATh U IIPEICTABIATH MHMOPMAIIIIO B PA3JINYHEIX BHAIAX;

- YMeHHe IIyOJIMYHO IPeCTABJIATE Pe3yJIbTAThl COOCTBEHHOI'0 UCC/IEIOBAHMS, BECTH
JIIUCKYCCHH, IOCTYITHO M TAPMOHMYHO coueTas ComepkaHme 1 (OpMbI IPeaCTaBIAeMOM
MHMOPMAIIHH;

OO01mMMH NpeIMeTHBLIMH pPe3yJabTaTaMU OCBOCHHS OCHOBHOH 00pa3oBaTelIbHOI MPOrpamMmbl

cpeaHero o01iero o0pa3oBaHus 10 yueOHOMY peaMeTy (Kypey (PU3HUKH) SBISIOTCS YMEHUS:
v/ JIeMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO GU3UKH B (POPMUPOBAHUH COBPEMEHHOMN
HAay4yHON KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHMKH M TEXHOJOTHH, B
MPAKTUYECKOU ICSITEILHOCTH JIIOIEH;



v/ JIeMOHCTPUpPOBaTh Ha TMpPUMEpax B3aUMOCBS3b MEXIY (QU3UKOH W IPYrUMHU
€CTECTBEHHBIMH HAayKaMH;

v/ yCTaHABIMBATh B3aMMOCBS3b €CTECTBCHHO-HAYUYHBIX SIBJICHUI U MIPUMEHSTH OCHOBHbIE
du3nUecKkrne MOJENH ISl UX ONHCAHUS U OOBSCHEHUS;

v’ HCIONIB30BaTh WHM)OPMAIMIO (PU3HYECKOTO COJAEPIKAHUS TPH PEIICHUH YYEOHBIX,
IPAaKTUYECKUX, IPOEKTHBIX U UCCIIEI0BATENbCKHX 3a/1a4, UHTETPUPYs HHPOPMALUIO U3
Pa3JINYHBIX UCTOYHUKOB U KPUTHUYECKH €€ OLIEHUBAs;

v/ pa3nuyath ¥ yMETh HKCIIOJb30BaTh B Y4eOHO-HCCIIEIOBATENBCKOM JIESITCIbHOCTH
METO/bl Hay4YHOTO II03HaHUs (HaOmoJeHHe, ONMCAaHUE, U3MEPEHHE, HKCIEPUMEHT,
BBIJIBUKEHUE TUIIOTE3bI, MOJICTIMPOBAHUE U JIP.) U POPMBI HAYYHOTO MTO3HAHUS ((PaKTHI,
3aKOHBI, TEOPUH ), IEMOHCTPUPYS HA IPUMEpaxX UX POJib K MECTO B HAYYHOM MTO3HAHUMU;

v TPOBOAUTH MpPSAMbIE W KOCBEHHBIC H3MEHEHHs (DU3MYECKMX BEIMYMH, BHIOMpPas
U3MEpUTENbHBIE TMPHOOPBI €  YY4ETOM HEOOXOAMMOW TOYHOCTH HW3MEPEHUH,
IUIAHUPOBaTh XOJ| M3MEPEHUH, MOIydyaThb 3HAUCHHE H3MEPSIeMOM BEIMYUHBI U
OLIEHUBATh OTHOCUTEJIbHYIO MIOIPEIIHOCTH 10 33JaHHBIM (OpMYyTIaM;

v TPOBOAUTH WCCICIOBAHHS 3aBHCHMOCTEH MEXIy (HU3UYCCKUMU BEIHYHHAMU:
IPOBOJUTH U3MEPEHUS U OIIPEIeNIATh Ha OCHOBE UCCIIEI0BAaHMsI 3HaUEHHE TapaMeTpOB,
XapaKTEPU3YIOIUX JTAHHYI0 3aBHUCUMOCTh MEX]y BEJIWYHMHAMH, W JENIaTh BBIBOJ C
Y4ETOM TOTPEIIHOCTH U3MEPEHHIA;

v/ HCIONIB30BAaTh JUIA OIKCAHHMs Xapakrepa MPOTEKaHHs (PHU3HYECKUX IIPOIIECCOB
¢u3nUecKkre BEIMYUHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXy HUMH,

v/ HCIONB30BaTh U OIKCAHHS XapakTepa MPOTEKaHHWs (U3HYSCKUX IPOIIECCOB
(du3nUeckre 3aKOHbI C yU€TOM T'PaHULl UX TPUMEHUMOCTH;

v/ pemiath Ka4yeCTBEHHBbIC 3aqa4yd (B TOM YHCIE€ W MEXKIPEAMETHOTO XapakTepa):
UCTONB3Yysl MoJend, (U3NYEeCKHe BEIMYMHBI M 3aKOHBI, BBICTpaMBATh JIOTHUYECKH
BEPHYIO LIETIOUKY OOBACHEHHs (J0Ka3aTeNbCTBA) MPEUIOKEHHOT0 B 3aJaue mpolecca
(s1BIEHUA);

v/ peliaTth pacueTHbIE 33/Ia4M C IBHO 33/IaHHOMN (PU3UUYECKOM MOJIENBIO: HA OCHOBE aHAJIN3a
YCIIOBHSA 337a4M BBIIENATH (PU3MUECKYIO MOJIENb, HAXOAUTh (PU3MUYECKUe BEIIMYHHBI U
3aKOHBI, HEOOXOJWMBIE W JOCTAaTOYHBIC ISl €€ pEIIeHHs, MPOBOAWTH PACUEeThl U
HPOBEPATH MOTYYEHHBIN pe3yJbTaT;

v/ YYUTHIBATH TPAHUIBI MPUMEHEHUS U3YYEHHBIX (PU3MUYECKMX MOJENCH NP PEelICHHN
(GU3NUECKUX U MEXITPEIMETHBIX 3a7ay;

v/ HCIOIIb30BaTh HH(POPMAIIUIO M PUMEHSATh 3HAHHS O MPUHIMIIAX PabOThl U OCHOBHBIX
XapaKTEPUCTHKAX M3YYCHHBIX MAIllMH, IPUOOPOB U IPYTUX TEXHHUYECKUX YCTPOUCTB
JUTSL PEUICHUS TPAKTUIECKHUX, YIeOHO-HCCIIeIOBATEIbCKUX M MTPOSKTHBIX 33/1a4;

v’ HCMOJIB30BaTh 3HAHUSA O (PU3UIECKUX OOBEKTAX M MPOIECCaX B MOBCEIHEBHOM XKHU3HH
JUist obecrieyeHus] O€30MacHOCTU TMPH OOpalllEeHHH C MPUOOpaMHM U TEXHUYECKUMU
YCTPOMCTBaMHM, Il COXPAHEHHUS 3/I0pOBbsI M COOJIIOJCHHS HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKpPY’KalOIIeH cpesie, A MPUHATHUS PELIeHUH B TTOBCEHEBHOM KHU3HH.

BbINyCKHUK Ha 0230BOM YPOBHe H3V4YeHMs IpeaMeTa (U3MKA, MOJYYHT BO3MOKHOCTb

HAYVYHUTHCH:
v\ MOHUMATh M OOBACHATH IIEJIOCTHOCTh (PU3HYCCKONW TEOPUH, pa3MyaTh TPAHHIBI €€

IPUMEHUMOCTH U MECTO B PSIIy APYTUX (PU3HUECKUX TEOPHIA;



BJIAJICTh NIPUEMaMU ITOCTPOCHHS TEOPETUYECKUX JOKA3aTENIBCTB, a TAKXKE IPOTHO3UPOBAHUS
ocoOeHHOCTeH TpoTeKaHus (U3UYECKUX SBJICHUN M TPOLIECCOB HA OCHOBE MOJTYYEHHBIX
TEOPETHUYECKUX BBIBOJIOB U JOKA3aTEIIbCTB;

XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJAralOlMMU HAYYHBIMHU ITOHATUSMM:
IIPOCTPAHCTBO, BpeMsl, MaTepus (BEIIECTBO, 110JI€), ABHKEHUE, CUJIA, SHEPTHUS;

BBIJIBUT'aTh FMIIOTE3bl HA OCHOBE 3HAHMSI OCHOBOIOJIAraroIiuX (PU3NYECKUX 3aKOHOMEPHOCTEH
Y 3aKOHOB;

CaMOCTOSTENILHO IUIAHUPOBATh U IPOBOJIUTH (PU3MUYECKHE IKCIIEPUMEHTHI;

XapakTepu30BaTh IJ100aIbHbIE IPOOJIEMBI, CTOSALIME IIEPE]] YEIIOBEUECTBOM: SHEPreTUYECKHE,
CBIPBEBBIC, YKOJIOTUUECKHE, — M POJIb (PU3HUKH B PEIICHUH YTHX MPOOIIEM;

pemaTh MPaKTHKO-OPUEHTUPOBAHHBIC KAUECTBEHHBIE M pacdeTHbIC (U3WYECKHE 3a]aud C
BBIOOpOM (hM3HUYECKON MOJIENH, MCIIONB3Ysl HECKOIBKO (PU3MUYECKUX 3aKOHOB MM (POpMYyI,
CBSI3BIBAIOIINX M3BECTHBIC (PM3NUECKUE BEIIMYMHBI, B KOHTEKCTE MEKIIPEAMETHBIX CBS3€EiH;
OOBSICHATh HPUHLMUMBI PabOThl M XapaKTEPUCTUKU H3YYEHHBIX MAallMH, HpUOOpPOB U
TEXHUUYECKUX YCTPOMICTB;

OOBSICHATH yCJIOBUS NPUMEHEHUs (PU3MUYECKUX MOJENel NpHU pelleHud GU3NUecKuX 3ajad,
HaXOJUTh aJIeKBAaTHYIO NPEAJIOKEHHOM 3a1aue pU3NUeCcKyto MoJieNb, pa3pemaTb npodaemMy
KAaK Ha OCHOBE MMEIOLIUXCS 3HAHUW, TaK U IIPX IIOMOIIY METO/I0B OLIEHKH.

B pesyabTarte nzyuenus kypca ¢puznkm 11 kiaacca Ha 6a30BOM YpPOBHe YUEHHK /I0JI7KEH::

3HAMb/NOHUMAMb

® cmbicn nonamui: cuna AMnepa, cuia JIopeHna, 31eKTpOMarHuTHOE 1oJe,
AIIEKTPOMArHUTHAS MHAYKIUS, CAMOUHIYKITUS, HHAYKTHBHOCTh, CBOOOIHBIEC U
BBIHYKJIeHHbIE KosieOanusi. KonebaTenpHbIN KOHTYD, p€30HAHC, TEPEMEHHBIH TOK,
3JIEKTPOMAarHUTHas BOJIHA, CBET, CKOPOCTh CBETA, OTPaKeHHE, PETOMIICHHE,
uHTephepeHIys, AMppaKus, JUcrepcus, MoIIpu3alys, JJMH3a, POTOH, HOHU3UPYIOIee
u3nydenue, Gpotorddext, kpacHas rpanuna porodddexra, KOpIyCKyIIpHO-BOTHOBOI
Nyanu3M, siiepHas MOJIeNIb aTOMa, JIepHas peakiysl, SHEpIrus CBA3U, paAHOaKTUBHBIN
pacmaj, nenHasi peakius, TepMOsiZiepHas pEaKIys, dIEMEHTAPHBIE YaCTUIIBI,
AHTHYACTHUIIBI, 3BE3/1a, TUTaHEeTa, BeeneHHas;

® cmbicn  ¢puzuyeckux @enuyun: MATHUTHAs WHAYKIUS, WHAYKTHBHOCTD,
MarHuTHBIN 1oTOoK, D/IC MHAYKIMHU, SHEPrUs MArHUTHOTO MOJIsS, aMIUTUTYAA, MEPUOJ,
yacToTa U ¢aza KosebaHHil, YacToTa 1 IJIMHA BOJIHBI, (DOKYCHOE pacCTOSIHUE, ONITHYECKast
CWJIa, TOKa3aTelb IPEeJIOMIIEHUs Ccpeibl, Mepuoi AUPPaKIHMOHHOM pemeTku, padbora
BBIXOJIa AJIEKTPOHA, SHEPTHs DJIEKTPOMArHUTHBIX BOJH, IE(PEKT Macc, SHEPTUsl CBS3H
A1pa;



® cmblch puzuuecKux 3aKOH08, NPUHUUNOG, ROCMYIAMOE: TIPaBUII0 OypaBuMKa U
JIEBOM PYKH, 3aKOH 3JICKTPOMarHMTHOW MHIYKIUH, IpaBUIIO JIeHna, 3aKOHbI OTpaXeHUs
U IPEJOMJICHUS CBETA, IOCTYJaThl TEOPUM OTHOCUTEIBHOCTH, CBSI3b MACChl U SHEPruUH,
3aKoHBI QoTodddeKTa, MocTynaarel bopa, mpaBuiaa cCMENICHUS, 3aKOH PaJIMOAKTUBHOTO
pacnana;

® gK1A0 POCCUIICKUX U 3APYDEHCHBIX YUEeHbIX, OKA3aBIINX HauOOJIbIlee BIUSHIE Ha
pa3ButTHe (HUHKHY;

Memp

o onucwleams u 00bACHAMD duzuueckue AGNEHUA:
ANEKTPOMArHUTHAs MHIYKIMS, MEXaHUYeCcKue KoyieOaHWsi U BOJIHBL,
AIEKTPOMArHUTHBIEC KOJIEOaHUS U PACTIPOCTPAHEHHE AIIEKTPOMATHUTHBIX BOJIH,
OTpaXeHHE, TPEIOMJICHHE CBETa, IIOJHOE BHYTPEHHEE OTpakKeHHE,
uHTepepeHus, AUPpPaKIusi, JUCICPCHs], TOJSAPU3ANMS, W3IYICHHE H
TIOTJIONIEHUE cBeTa aToMaMu, (OoTodh(heKT;

® 00bACHAMb NPUHUUR pPAdOmMBL ycmpolcme: TeHepaTtopa, TpaHcopmaropa,
CXEeMBI pagnoTesie(OHHON CBS3U, (POTOIIEMEHTA, CIIEKTPAIBHBIX allapaToB, SJACPHOTO
peakrTopa, TeJIeCKona;

® onucwieamv U 00bACHAMb pe3YIbMamvl IKCHEPUMEHNO6: BO3HUKHOBEHUE
AIEKTPUUYECKOTO TOKA B MEPEMEHHOM MAarHUTHOM II0JIe, IeHCTBUE MarHUTHOTO MOJIA Ha
JIBUXKYIIUECS 3apsbl, B3aWMOJCHUCTBHE TIPOBOJHUKOB C TOKOM, BO3HHKHOBEHUE
MEXaHHUYECKUX KOJICOAHWH M PACIPOCTPAHCHHE MEXAaHUYECKHX BOJIH, BOSHHUKHOBEHUE
JJICKTPOMArHUTHBIX KOJIEOAHWH W  PaclpOCTpaHEHHE JJICKTPOMArHUTHBIX  BOJIH,
OTpakeHHE, MPEIIOMIICHHAE CBETa, BOJTHOBBIC CBOMCTBA CBETA, 3aBUCUMOCTh ()OTOTOKA OT
YacTOTHI MA/IAIOIIIETO CBETA;

® onucsvleamos YyHoamenmanpbHvle ONbIMbL, OKAZABILINE CYIIIECTBEHHOE BIUSIHNUE HA

pa3BuTHE (DU3HKY;
onpeoenams Xapaktep (HU3NIECKOro Tmpoiiecca 1o rpaduky, tadnuie, Gopmyie;
omauuyamp TUTNOTE3bl OT HAyyHbIX TEOpPWH; JeNnaTh BHIBOJBI HAa OCHOBE
AKCIIEPUMEHTAJIbHBIX JaHHBIX; TPUBOIUTH MIPUMEPHI, MOKA3BIBAIOIINE, YTO HAOTIOACHHUS
U DKCIIEPUMEHT SIBIISTIOTCS OCHOBOM ISl BBIIBIDKEHUS THUIIOTE3 W TEOPHIA, MTO3BOJISIOT
MPOBEPUTh HCTUHHOCTH TEOPETHUYECKUX  BBIBOJIOB; (U3MYECKas TEOpHUS  JIaeT
BO3MOXXHOCTh OOBSICHATh W3BECTHBIC SIBJICHHUS TIPUPOJILI M HAydHBIC (DaKTHI,
MIPEJICKA3BIBATh €IIe HEU3BECTHHIC SIBJIICHUS,
npueoOuUmsd TIPUMEPHI TMPAKTUYSCKOTO TPUMEHEHUs (U3HUECKUX 3HAHUH 3aKOHOB
MEXaHHKH,  DJICKTPOJWHAMUKH, ONTHKA HW  KBAHTOBOW  ()M3HWKH;  OIIBITOB,
WJLTIOCTPUPYIOIIHNX, YTO HAOTIOICHUS W SKCTICPUMEHT CITY»KaT OCHOBOH JUJISl BBIIBM)KCHHUS
TUIIOTE3 U TIOCTPOCHUS HAYYHBIX TCOPHIA,
uzmepamp CWIy WHIYKIMOHHOTO TOKA, YCKOpPEHHE CBOOOJHOTO MaJeHMs, MEpPHOA U
4acTOTy KOJICOAHMA, ITOKa3aTelh IPEIIOMIICHUS CTeKJa, JUIMHY CBETOBOH BOJIHEI,
MIPEJICTABIISITh PE3YJIbTAThl U3MEPEHUH C YIETOM HX TOTPEITHOCTH;
npuUMeHAmp NOJIyYEeHHbIC 3HAHUS IS pelieHns (pU3nuecKux 3aay;
UCnOb308anb TIPUOOPETCHHBIC 3HAHUS M YMECHHSI B PAKTUYSCKOU NEATENbHOCTH U
MMOBCETHEBHOM KU3HU IS
- obecrieyeHus1 0€30MaCHOCTH KU3HEAESITEIbHOCTH B IIPOLIECCE UCIIOIb30BAHUS



TPAHCIIOPTHBIX CPENICTB, OBITOBBIX JIEKTPONPUOOPOB, CPEICTB PAAUO- U
TeJIeKOMMyHI/IKaI_[I/IOHHOf/’I CBA3HU,

- OICHKHU BJIMSHUSA HA OpPraHHU3M YCJIOBCKAa W APYIrUc OPraHU3MbI 3arpsa3HCHUsA
OKpYKarolleH Cpeibl;

- palMOHAIBHOTO MPUPOJAOUCIIONB30BAHUS U 3AIUTHI OKPY>KAIOIIECH CPEIbI.

Kypc ¢usuku B mnporpamme CTpyKTYpUpPYeTCSl HAa OCHOBE (DHU3HUECKUX TEOPHIA:
AJIEKTPOJMHAMUKA, DJIEKTPOMAarHUTHBIC KOJICOAHHWS W BOJHBI, OINTHKA, KBaHTOBas (u3mKa,
ACTPOHOMUSI.

Pabouast mporpamMma KOHKPETH3HPYET COJIEPKaHHE MPEIMETHBIX TeM 00pa3oBaTEelbHOTO
cTaHgapta Ha 0a30BOM YpOBHE; JaeT paclpejaeieHue Y4YeOHbIX 4YacoB IO pas3lenaM u
MOCNEAOBATEIbHOCT,  M3YUEHHUS pPa3lenoB (U3MKM C  Y4ETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, IOTUKH y4eOHOTO MPOoLiecca, BO3PACTHBIX OCOOEHHOCTEH yJallnuxcs;
ompezenseT HaOOp OIBITOB, JIEMOHCTPUPYEMBIX Yy4YUTeleM B Kiacce, JaOOpaTOPHBIX U
MPAKTUYECKUX Pa0OT, BBIMOIHIEMBIX YIAIIUMUCS.

Kpurtepun u HOpMbI OLIEHKH 3HAHMH, YMEHUI U HABBIKOB, 00YYAIOLIUXCS
no gusuke

OIIeHKa VCTHBIX OTBETOB VUAIIIMXCH.
OueHka S craBUTCS B TOM CJlydae, €CJIM YYalluiics OKa3bIBaeT BEPHOE IOHUMAHUE
(U3UYECKON CYIITHOCTH paCCMaTPUBAEMBbIX SIBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TCOPHUH,
JIa€T TOYHOE OIPENIETICHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHATHI U 3aKOHOB, TEOPH, a TAKXKE
IPaBUJIbHOE ONpeieieHne (PU3NUEeCKUX BEIUUNH, UX €IUHULl U CIIOCOO0B U3MEPEHNUS;
NPaBUJIBHO BBIMOJIHSIET YEPTEKH, CXEMBI U TPa(UKH; CTPOUT OTBET IO COOCTBEHHOMY IIJIaHy,
COIPOBOXKAAET paccka3 HOBBIMU IIPUMEpPaMH, YMEET IPUMEHSTh 3HAHUS B HOBOM CUTYallUH NPU
BBITIOJTHEHUH NTPAKTUYECKUX 3aJaHUI; MOXKET YCTaHABJIMBATh CBSI3b MEXK]ly U3y4acMbIM U paHee
M3YYEHHBIM MaTE€pPHAJIOM 10 Kypcy (PU3UKH, a TAK)KE C MaTEepHUaIoM YCBOCHHBIM IPU U3YUYEHUU
JPYTUX IPEIMETOB.
OueHka 4 cTaBUTCS B TOM CIIy4ae, €CJIM OTBET YUEHHKA Y/I0BJIETBOPSET OCHOBHBIM
TpeOOBaHUAM K OTBETY Ha OLIEHKY 5, HO 0€3 UCMOJIb30BaHUsI COOCTBEHHOI'O TJIaHa, HOBBIX
pUMepoB, 0€3 MPUMEHEHNs 3HAaHUI B HOBOW CUTyaluu, 0e3 NCII0JIb30BaHuUs CBA3EH ¢ paHee
M3Y4YEHHBIM MAaTE€PHAJIOM, YCBOCHHBIM IIPU U3YYEHUHU APYTUX MPEIMETOB; €CIIHM yJalUNCs
JOTIYCTHJI OJIHY OIIMOKY MJIM He OoJiee ABYX HET0YETOB M MOXKET UCIIPABUTh UX CAMOCTOSITEIbHO
WIN C HEOOJIBIIOW MOMOIIBIO YUUTEJS.
OueHka 3 cTaBUTCS B TOM CiIydae, €ClI yJal[uiics MpaBUiIbHO MOHUMAET (PU3HUECKYIO
CYILIHOCTh PACCMAaTPUBAEMBIX SIBJICHUM U 3aKOHOMEPHOCTEN, HO B OTBETE UMEIOTCS OT/IEIbHBIE
po0Oesibl B YCBOGHHH BOIIPOCOB Kypca (PU3HMKH; HE MPEMSITCTBYET NajlbHeHIeMy YCBOCHHIO
IIPOrPaMMHOTr0 MaTepHalla, yMeeT IPUMEHSATh NIOJyYEHHbIE 3HAHUS TP PEILIEHUN TIPOCTBIX
3a]a4 ¢ UCIOJIb30BaHUEM TOTOBBIX (POPMYII, HO 3aTPYAHSETCS MIPU PELICHUH 3a]a4, TPeOYIOImUX
npeoOpa30BaHusl HEKOTOPBIX (hopMyI; TOmycTHiI He 6osiee 0/1HOM IrpyOoit U OHOI HerpyOoi
omnOKH, He 0oJiee IBYX-TpeX HErpyObIX HEAOUYETOB.
OuneHka 2 CTaBUTCS B TOM CIIy4yae, €CIU yJallluiicsl HE OBJIaie]l OCHOBHBIMU 3HAHUSIMH B
COOTBETCTBUU C TPEOOBAHUSIMH H IOMTYCTHUJI OOJIbIIE OMMUOOK U HEJOUETOB, YeM HEOOXOTUMO
IS OIIEHKH 3.
Ouenka 1 craBUTCS B TOM Cillydae, €CIM YYEHUK HE MOYKET OTBETUTh HU Ha OJIMH U3
IIOCTaBJIEHHBIX BOIPOCOB.




O]_leHKa IIHUCHMCHHBIX KOHTPOJIbHBIX DﬂﬁOT.
Ouenka 5 craBuTCs 3a padOTy, BBIIIOJHEHHYIO TIOJTHOCTHIO 0€3 OIIMOOK U HEI0UETOB.
Ouenka 4 craBUTCs 32 pabOTy, BBIITIOJHEHHYIO IIOJIHOCTbIO, HO IIPU HAJIMYKUU He OoJiee 0IHOH
OLIMOKH U OJJHOTO HEeJ04YeTa, He O0Jee TpeX HEeA0UYETOB.
Ouenka 3 craBuTCS 3a pabOTy, BBHITIOJIHEHHYIO Ha 2/3 Bcell pabOThI MPaBHIIBHO WUJIH TIPH
JOMYIIEHUH He OoJiee 01HOM rpy0oii ommoOkH, He 6oJee TpeX HErpyObIX OMIMOOK, OTHON
HEerpyooi ommOKy 1 TpeX HEJJOYETOB, IIPU HAIMYUU YEThIPEX-TISITH HE0UETOB.
Ouenka 2 ctaBUTCA 332 pabOTy, B KOTOPOH YHCIIO OMIMOOK M HEJAOYETOB MPEBBICUIIO HOPMY JIJIst
OLIEHKHU 3 WJIM IPAaBUIIBHO BBIMOJIHEHO MeHee 2/3 paboThl.
Ouenka 1 craBuTcs 3a paboTy, HEBBIIOTHEHHYIO COBCEM WJIH BBIMIOJIHEHHYIO C TPYOBIMH
OlIMOKaMH B 3aJaHHUSAX.

Ouenka J1a0opaTopHLIX PadoT.
OueHka 5 cTaBUTCS B TOM Clly4yae, €Clid y4aluiics BHIOIHUI paboTy B IIOJIHOM 00beMeE C
coO0II0/IEeHIEM HEO00X0IMMOM TIOCIIEJOBATEIIEHOCTH TIPOBEICHHS OTIBITOB U H3MEPEHHIA;
CaMOCTOSITENILHO U PAllMOHAILHO MOHTUPYET HE00X0AUMO€E 000pYI0BAHUE; BCE OIIBITHI
IMPOBOAMUT B YCJIOBHUAX U PCIKUMAX, O6CCHC'—II/IBaIOIIII/IX IMOJIYYCHHEC NIPABUJIbHBIX PE3YJIbTATOB U
BBIBOZIOB; COOJIIO1aeT TpeOOBaHUS MpaBMil O€30I1aCHOTO TPYAA; B OTYETE IPABUIBHO U
AKKypaTHO BBITIOJIHAET BCE 3aIIMCH, TAOJIUIIbI, PUCYHKH, YEPTEKH, TPAPUKH, BHIYUCICHHUS,
IPaBUJIBHO BBIMOJIHIET aHAIU3 IIOIPEIIHOCTEH.
OneHka 4 cTaBUTCS B TOM CIIy4ae, €CJIM yYalluiics BBIITOJIHUI padoTy B COOTBETCTBUU C
TpeOOBaHUAMM K OLIEHKE 5, HO JIOIYCTHII ABA-TPU Hepo4ueTa, He 0oJiee 01HOM HerpyOoit ommnoOku
¥ OZJHOTO HEJ0YeTa.
Ouenka 3 ctaBUTCS B TOM Clly4yae, €Clid yJalluiics BBIIOIHUI paboTy He MOJIHOCThIO, HO 00BbeM
BBITIOJTHEHHOM YacTH TAaKOB, YTO IMO3BOJIACT MOJYYUTH MPABUIIbHBIC PE3YJIbTATHI U BBIBOABI, €CIIU
B X0/1€ IPOBE/ICHUS ONbITa U U3MEPEHUH OBbIIN JOMYLIEHBI OIIUOKH.
OueHka 2 cTaBUTCS B TOM CITydae, €CJId yJarluicsl BEITIOIHUI paboTy HE TIOTHOCTHIO U 00BeM
BBINOJIHEHHON paboThl HE MO3BOJISIET CAeIaTh IPAaBUIbHbBIE BHIBO/IbI, BBIYMCIICHHUS; HAOIIOAEHUS
MMPOBOAWIIMCH HEITPABUJIBHO.
Ouenka 1 ctaBUTCS B TOM Clly4yae, €Clid yJalluiics COBCEM He BBIMOIHUI paldoTy.
Bo Bcex ciyyasx oljeHKa CHHXKAeTCsl, €ClIU yJalliuiics He co0roaan TpeOoBaHNui paByIl
6e301acHoro Tpyza.

IlepedyeHb OIIMOOK.

|. I'pyOble ommmoKu.
1. He3HaHue omnpe/iesieH|i OCHOBHBIX MOHATUH, 3aKOHOB, TPABUJI, OJIOKEHUN T€OpUH, POopMy,

OOIIETTPUHATHIX CUMBOJIOB, 0003HaueHHs (PU3MUECKUX BEJINYHH, €TUHHUILY U3MEPEHHUS.

2. HeymeHue BbIIENATH B OTBETE TJIABHOE.

3. HeymeHue NpuMEHSTh 3HAHUS [T PeLIeHUs 3a1ad U 00bsACHEHHUS (PU3NIECKUX SIBIICHUI;
HENPaBWJILHO cPOPMYIHPOBAHHBIE BOIPOCHI, 3aJJaHHsI UJIU HEBEPHbIE 0OBICHEHUS X0/a UX
pelieHus, He3HaHUE MPUEMOB pPEIIeHUs 3a/1a4, aHaJIOTMYHbBIX PaHee PEeIIEHHBIM B KJIacCe;
OIIMOKH, MOKa3bIBaIOIINE HEMPAaBUIIbHOE TOHUMAaHKE YCIIOBUS 3a7jaul WIM HEMTPaBHIIbHOE
MCTOJIKOBAHUE PEIICHMUS.

4. HeymeHue yuTaTh U CTPOUTH TpadUKU U TPUHIIUTTHATBHBIE CXEMBI

5. HeymeHue noAroToBuTh K paboTe yCTaHOBKY MJIH JJabopaTopHOE 000pyA0BaHHUE, IPOBECTU
OTIBIT, HEOOXOIMMbIE PAaCUeThl MJIM MCII0JIb30BATh MTOJyYEHHbIE JaHHbIE JUIS BHIBOJIOB.

6. HeGpexHoe OTHOIIEHKE K JIAO0OPaTOPHOMY 000pPYIOBaHUIO U H3MEPUTEIHHBIM IPUOOpaM.
7. Heymenue onpenenuTs MOKa3aHUs U3MEPUTEITLHOTO TpUOOpa.

8. Hapymenue TpeboBanmii mpaBmil 6€3011aCHOTO TPY/a MPH BBIMOIHEHUN YKCIIEPUMEHTA.



1. HerpyOble omuoku.
1.Hetounoctu (hopMyIHpOBOK, ONpeIeIeHU, 3aKOHOB, TEOPUI, BBI3BAHHBIX HEMTOTHOTON

OTBETa OCHOBHBIX MPU3HAKOB ONpeAesieMoro noHATHs. OmunoKy, BbI3BaHHbIE HECOOIIOIEHUEM
YCIIOBUH IIPOBEACHHUS OIIBITA WIIA U3MEPEHUIA.

2.0mumbKH B YCIIOBHBIX 0003HAUEHUSAX Ha IPUHLUIHNAIBHBIX CXEMaX, HETOYHOCTU YepTexeH,
rpaduKoB, CXEM.

3.Ilpomyck MM HETOUYHOE HAMMCAHNE HAUMEHOBAHHUHA €AMHUL] (PU3HUECKUX BEINYHH.
4.HepaunoHaabHBIN BEIOOP X0OAa PELICHHUS.

I11. Hegouernl.
1. HepaunoHnanbHbl€ 3a1IMCH NIPU BBIYUCIIEHUAX, HEPALIMOHAIbHbBIE IIPUEMBI

BBIUMCJIEHU, TPeoOpa3oBaHui U pelIeHUs 3a/1ad.

2. Apudmernueckre OMMOKH B BHIYUCICHUSX, €CIIA ATH OMIMOKH rpydo He
HCKaXalOT peajgbHOCTh MOMy4YEHHOTO pe3yNbTaTa.

3. OtnenbHBIE TOTPEUTHOCTH B (POPMYIUPOBKE BOIIPOCA UM OTBETA.

4. HeOpexHOe BBITIOJIHEHUE 3aMUCel, uepTexeil, cxem, rpaduxos.

5. Opdorpaduyeckne u MyHKTYallMOHHBIE OITHOKH.
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3. Copep:xanue y4eGHOro npeaMera.

OCHOBBI 3J1eKTPOAUHAMUKH (TIPOI0JIKEHHE)
MarnutHoe nosie. BekTop MarHuTHOM MHAYKIMU. [IpUHIAI cynepno3uuuyu MarHUTHBIX
nosiei. MarHuTHOe TOJie TPOBOJHHUKA C TOKOM. JlelicTBME MarHMUTHOrO TMOJs Ha
IIPOBOJIHUK C TOKOM U JBHKYIYIOCS 3apsDKEHHYIO YACTHUILY.
Cuna Amnepa u cuna JlopeHnua.
[ToToK BeKTOpa MarHUTHOW MHIYKUUHU. SIBIEHUE 3JIEKTPOMAarHUTHOM UHTYKLIUH.
3aKOH 3JIEKTPOMarHuTHON MHAYKIMHU. D]C MHAYKIMKY B IBHXKYIIUXCS MPOBOTHUKAX.
[IpaBwio Jlenua. SBnenne camonHaykiuu. MHIyKTUBHOCTD.
DHeprusi AMEKTPOMArHUTHOTO 10Jisl. MarHUTHBIE CBOMCTBA BEIECTBA.
JlabopaTopHble padoThbI:
JlaGopatopuast pabora Nel «M3mepeHue Cuiibl B3aUMOJEHCTBUSI KATYIIKM C TOKOM U

MarHuTay.
JlaboparopHnas pabota Ne2 «VccnenoBanue siBIEHUS IEKTPOMATHUTHON UHAYKLIAN.

KoJsie0anus u BOJIHBI
Mexannuyeckue KoyiebaHusl U BOJHBI. AMIUTUTYIA, MEPUOJ, YacToTa, (aza kojeOaHuM.
[IpeBpateHust SHEPTHH IPU KOJICOAHUSX. BoiHysrcoeHHble KoneOaHus, pe3oHaHc.
[Tomepeunpie M TPOJOIBHBIC BOJHBL. DHEprus BOJHBL WHTepdepeHus u audpakius
BOJIH. 3BYKOBBIE BOJTHBI.
ONeKTpOMarHUTHbIE Kose0aHusl. KoneGaTenbHbIit KOHTYD. CBoOoIHBIE
DIIEKTPOMArHUTHBIE KoyeOaHUs. BbIHYXIEHHBIE DIIEKTPOMATHUTHBIE KOJIeOaHUS.
Pezonanc. Ilepemennsiii Tok. KoHmeHcaTop M Karymika B IEeNU MEPEMEHHOTO TOKa.
[TpousBoacTBO, Tepenadya M MOTpeOsIeHHe DIEeKTPUYECKOW DJHEPruu. JIeMEeHTapHas
Teopus TpaHchopmaropa.
DneKkTpoMarHuTHoe noje. BuxpeBoe anekTpudeckoe nose. DJIeKTPOMArHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH. JlMamma3oHbI JICKTPOMArHUTHBIX U3TYYCHWH U UX
MPaKTHYeCKOe MpuMeHeHue. [I[pUHIUIBI PaInOCBA3U U TEIICBUICHHUS.
JlabopaTopHblie padoThl:
JlaGopaTtopHast pabota Ne3 «Onpenenenue yckopeHusi CBOOOHOTO MaICHUs TTPU TTOMOIITH

MassTHHKa»

Onrtuka
I'eomerpuyeckas ontuka. [IpsMonHetHOe pacIpOCTpaHEHUE CBETA B OJJHOPOAHOU Cpelie.
3aKOHBI OTPaKEHU U MpeoMIIeHHs cBeTa. [lotHOe BHyTpeHHee oTpaxenne. OnTu4eckue
npuOOpHI.
BonnoBeie cBoiicTBa cBeta. Ckopocth cBeta. HTepdepenius cBera. KorepeHTHOCTS.
Hudpakmus ceera. [lomspuzamus ceera. ucnepcus cBera. [IpakTnueckoe mpumMeHeHne
IIEKTPOMAarHUTHBIX U3Ty4EHHH.
JlabopaTopHblie padoThbl:
JlaGopatopHas pabota Ned «OrmpenerneHue moka3aTess MpeoMICHUS CPEIbI»
JlaGopatopHas padota Ne5 «Omnpenenenue GoKyCHOT0 pacCTOSIHUS COOMPAIOIIEH JTMH3BI

JlaGopaTtopHnast pabota Ne6 «OrnpeneneHne IIuHbI CBETOBOM BOJTHBI
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OcHOBBI cTIEHAJIBHON TEOPHH OTHOCUTEIBLHOCTH
MHBapraHTHOCTh MOJYJII CKOPOCTH CBeTa B BakyyMme. [IpHHIHII OTHOCHUTEIBHOCTH
OunmreitHa. [lpocmpancmeo u 6pems 6 CHeyuanbHol meopuu OMHOCUMENTbHOCU.
Duepeus u umnyave c80600HouU yacmuysl. CBSI3b MacChl U SHEPTUU CBOOOIHON YaCTHIIBI.
DHeprusi MoKosl.

KBanToBas pusuka
[Ipeamer u 3a1a4u KBAaHTOBOM (DU3HKHU.
TemoBoe uznyuenue. Pacnpenenenue sHepruu B CeKTpe abCOIOTHO YEPHOTO Tela.
['unoreza M. [Inanka o kBaHTax. Porodpdexr. OnbiTel A.l. CTONETOBa, 3aKOHBI
doroaddexra. Ypasuenue A. Diinmmreitna s porodddexra.
®oroH. OnbiTel I1.H. Jlebenesa u C.M. BaBuiioBa. I'unoresa JI. ne bpoiiist 0 BOJIHOBBIX
cBoiicTBax yactull. KopryckynsipHO-BOJIHOBOM Tyanu3Mm. JlaBiieHue cBeTa.
Mopnenu ctpoenust atoma. OObSCHEHHE JTUHEHUATOro CHEKTpa BOJOpPOJAa Ha OCHOBE
KBaHTOBBIX nocTynaroB H. bopa. CrioHTaHHOE U BBIHYX/IEHHOE H3TyYeHHE CBETA.
CocraB u cTpoeHue aToMHOT0 siapa. M3oronsl. Snepubie cuibl. JledhekT Macchl U SHEprust
CBSI3H sJIpa.
3aKOH PAJMOAKTUBHOIO pacnaja. SnepHble peaklMu, peakuuyd ACJIeHUS U CUHTE3a.
[ennas peakuus neneHus saep. SnepHas sHepretuka. TepMOosIepHbIA CUHTES.
OneMeHTapHble  yacTullbl.  DyHJZaMEHTaJIbHBIE  B3aUMOJCUCTBHUS. Y CKOPHUTENIH
3JIEMEHTApPHBIX YaCTHII.
JlabopaTopHbie padoThbl:
JlaGopatopHas pabota Ne7 «HabiojeH1e CIIONHOTO ¥ IMHEWYaToro CIIEKTPOBY.
JlaGopatopHas pabota Ne8 «lccnenoBanue criekTpa BOAOPOAay.
JlaGopatopHas paboraNe9 «OrmpeneneHue UMITyJIbca U SHEPTUU YaCTHIIbI IIPU ABHIKEHUH
B MarHUTHOM 1iosie» (1o ¢pororpadusm).

Crtpoenne BcesienHoii
[TpMEHUMOCTh 3aKOHOB (PU3UKU 17151 OOBSACHEHUS NPUPOABl KOCMUYECKUX OOBEKTOB.
Conneynast cuctema. 3Be3bl W HMCTOYHUKM HX H3Hepruu. Kiaccudukamms 3Be3.
Opomronus CosHLA U 3BE3 1.
["anaktuka. {pyrue ranaktuxu. IIpocTpaHncTBEHHO-BpeMEHHbIE MacIITaObl HAOII0JaeMOi
Bcenennoii. [lpeacrasienue o6 3Bomonnu BeeneHHoi.
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4. TemaTuyeckoe IiIaHupoBanme no pusuke B 11 kiaacce

No HaunmenoBanue paznena, Bcero KonTposibHbie JlabopaTtopHubie
n/n TEMBI 4acoB paboThI paboThl
(Konmu4ecTBO (Konmm4ecTBO
4acoB) 4acoB)
1. | OCHOBBI PEKTPOIUHAMHUKHN 9 1 2
(mpomoimxkeHue)
2. | Konebanus u BOJIHBI 15 1 1
3. | Onruka 13 1 3
4. | OcHOBBHI ClIEIHATbLHON 3 - -
TEOPUU OTHOCUTEIIEHOCTH
5. | KBanToBas ¢pusuka 19 2 3
6. | Crpoenue Bcenennoi 6 - -
Hroro: 65 5 9
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5. KajileHgapHo-TeMaTHYeCKOe IJIAHUPOBAaHME

Ne HaumenoBanue paznena, TeMbl Konunuec [ara Junnaktuueckoe Jomarinee
ypoKa TBO IaH daxr obecrnieueHue 3a/laHue
JacoB (o6opynoBaHme)
OCHOBbBI 3JIEKTPO/JUHAMHUKH (npooonscenue). (9 u)
Maznummnoe none (5 u)

1/1. | BBoauslii uHCTpYKTax 1Mo Th. 1 03.09 DINeKTp. § 1, KOHCTICKT.
B3aumozeicTeue TOKOB. nocobue st 11 | Bompocsr
MaraurtHoe 1ose Toka. KJiacca. yueOHUKa.

IIpunectn
TeTpaau Ass
K./p. 1 J1./p.

2 /2. | BekTop MarHUTHOM WHIYKIIHH. 1 07.09 DneKTp. § 1, KOHCHEKT.

JInHMM MarHUTHOW MHIYKLIMH nocob6ue st 11 | Borpocsl
KJacca. yueOHUKa.

3/3. | Moaysb BeKTOpa MarHUTHOM 1 10.09 DNeKTp. § 2, KOHCTICKT.

nHaykuuu. Cuiia Ammepa nocobue st 11 | Borpocsl
KJiacca. yueOHUKa.
(8§39

4 /4. | Jlabopamopnas paboma Nel 1 14.09 Terpaab s § 1, 2.
«H3mepenue cunnl 1./p. CoopHUK
63aUMOO0CUCMBUA KAMYUIKU C 3a7ad4. (§3%)
MOKOM U MAZHUMAY. DneKTp. JL/p. Nel.

mocobue mug 11 | 3agaun.
KJacca.
5/5. | [leiicTBHe MarHUTHOTO TIOJISl HA 1 17.09 DnexTp.
OB KyIIMiics 3apsa. Cumna nocobue mast 11 | § 4,6,
Jlopenua. KJacca. KOHCIICKT.
Bormpocsr
yueOHHKa.
(§5%)
Inekmpomaznumuas unoykyus (4 1)

6 /1. | SIBmeHue 3IIEKTPOMArHUTHOM 1 21.09 DneKTp. §7,8,
WHIYKIAA. MarHUTHBIA MTOTOK. nocob6wue st 11 | KOHCTIEKT.
Hampapiienne MHIYKIIMOHHOTO KJ1acca. Bompocsr
Toka. IIpasuio Jlenna yueOHHUKa.

(§ 9%)

712. | Jlabopamopnas paboma No2 1 24.09 §7,8. (§ 9%)
«Hccneoosanue asnenus JL/p. Ne 2.
INEKMPOMAZHUMHOU UHOYKUULL). 3anmaym.

8 /3. | 3aKOH 3IEKTPOMAarHUTHOM 1 28.09 §8, 11,
uHaykuuu. DJ1C MHAYKIMHY B KOHCIIEKT.
JBYOKYIIMXCS TTPOBOIHHUKAX. Bompocsr
Camounayknus. MTHAYKTUBHOCTb. yueOHUKa.
DHeprusi MAarHUTHOTO TIOJIST TOKA. (§ 10%*, 12%)

DNEKTPOMarHuTHOE 10JIe
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9/4.

KonTtpoabnas padora Nel 1 01.10
«MaruuTHoe moJe.
DJIeKTPOMATHUTHAS MHTYKIMSD.

Terpanp nns
K./p. TecTsl o
BapHaHTaM.

COopHHK 3a/1a4.

§1-11.
(§ 3*-12%)
3agaun.

KOJIEBAHHS 1 BOJIHBL. (15 u)

Mexanuueckue konebanusn (3 u)

10 /1. | AHanu3 KOHTPOJILHOM PabOTHI. 1 05.10 DIeKTp. § 13, KOHCITIEKT.
CB00OO/IHBIC U BBIHYX/ICHHBIC nocobue st 11 | Bompocsr
KoJieOaHus. Y CIIOBHE KJ1acca. y4eOHHKA.
BO3HUKHOBEHUSI CBOOOTHBIX
koseOanuit Marematuyeckuit u
IIPY’KUHHBINA MasATHUK. /[MHaMKKa
K0J1e0aTeNbHOTO ABHUKCHUS

11/2. | Jlabopamopnas paboma Ne3 1 08.10 Terpanp s § 13.
«Onpeoenenue yckopenus n./p. Coopuuk | JL/p. Ne3.
C60000H020 nAOEeHUs npu 3a7ad4. 3amaun.
HOMOWU MAAMHUKQ). Onexrp.

nocobue st 11
KJacca.

12 /3. | TF'apmonnueckue Konebanus, dasa 1 12.10 DNeKTp. § 14, 15,
koJjiebanuii. [IpeBpamenue rmocobue g 11 | KoHCHEKT.
SHEPIUU MPU TAPMOHHUECKUX KJacca. Bompocsr
konebanusx. Pezonanc u 6oproa yueOHHKa.

C HUM. (§ 15%)
Inekmpomaznummnsle Konevanus (5 u)

13 /1. | CB0oOOIHBIC HIEKTPOMATHUTHBIC 1 15.10 DneKTp. § 17, KOHCIIEKT.

KoJe0aHusl. nocob6ue 11t 11 | Borpocsl
KJiacca. yueOHHKa.
(§ 18%)

14 /2. | l'apmoHHUecKue 1 19.10 OnexTp. § 19, KOHCIIEKT.

AJEKTPOMarHuTHbIE KOJeOaHusl. nocob6ue st 11 | Borpocst
KJiacca. yueOHHKa.
(§ 20%)

15/3. | [lepeMeHHBII1 AIEKTPUICCKHUIT 1 22.10 OnexTp. § 21, KOHCIIEKT.
TOK. nocobue st 11 | Bormpocsr
PesucTop B L1enu nepeMeHHoro KJacca. yueOHHUKa.
TOKA. (§ 22%)

16 /4. | Pe3oHaHC 3JEKTPHUESCKOH LIETH. 1 26.10 DneKTp. § 23, KOHCIIEKT.

nocobue st 11 | Borpocsr
KJacca. yueOHUKa.
(§ 24%*, 25%)
17 /5. | I'eneparop mepeMeHHOT0 TOKA. 1 09.11 DnexTp. § 26, 27,
I Tpauchopmarop. noco6wue it 11 | KOHCTIEKT.
yerB. | [IpousBoacTso, nepenava u KJ1acca. Bomnpocst
UCTOJIb30BAHUE IJICKTPOIHEPTHH. yueOHHKa.
(§ 28%)
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Mexanuueckue eonnwt (3 u)

18 /1. | BoaHOBBIE ABICHHS. 1 12.11 DIeKTp. § 29, KOHCIIEKT.

XapakTepuCTUKH BOJIH. noco6wue st 11 | Bormpockr
KJ1acca. y4eOHHKA.
(§ 30%)

19 /2. | 3ByKOBBIC BOJIHBI. 1 16.11 DNeKTp. § 31, KOHCITEKT.

PacnipocTpanenue BoJiH B cpejie. noco6wue st 11 | Bormpockr
KJ1acca. y4eOHHKA.
(§ 30%*, 32%)

20 /3. | Untepdepennyst, nuppakuus u 1 19.11 DnexTp. § 33, KOHCIIEKT.
MOJIsIpU3aIsd MEXaHUYECKUX nocobue st 11 | Bormpocsl
BOJIH. KJ1acca. y4ueOHHKaA.

(§ 34%)
Inekmpomaznummnwle 60.1Hbl (4 u)

21 /1. | DAEKTPOMArHUTHOE TOJIE. 1 23.11 DnexTp. § 35, KOHCIIEKT.

DneKTpoMarHuTHasi BOJIHA. nocobue st 11 | Borpocsl
KJiacca. yueOHUKa.
(§ 36%)

22 /2. | U300peteHue paanuo 1 26.11 DneKTp. § 37, KOHCIIEKT.
A.C. IlonoBbIM. nocobue st 11 | Borpocsl
[IpuHIMIIBI paOCBSI3H. KJiacca. yueOHUKa.

(§ 38%)

23 /3. | CBoiicTBa 31€KTPOMArHUTHBIX 1 30.11 DneKTp. § 39,41, 42,
BOJIH. Pacnpocrpanenue nocobue /it 11 | KOHCIIEKT.
paauoBosH. Pagnomnokanms. KJacca. Bompocsr
[TonsiTe 0 TENEBUACHHH. y4eOHHKaA.
PaszButue cpeacts cBszu (§ 40%, 43%)

24 /4. | KonrpoabHast paGora Ne2 1 03.12 Terpaab ms § 13 -42.
«KonebaHusi ¥ BOJTHBI». K./p. (§ 15% - 43%)

TecTol 1O
BapHaHTAaM.
COopHUK 3a/1a4.
OIITHKA. (13 w)
Ceemoesoie gonnvl. I'eomempuueckasn u eonnosas onmuka (11 u)

25/1. | AHanu3 KOHTPOJIBHOW pabOTHI. 1 07.12 DneKTp. § 44, 45,
Pa3BuTHe B3rII10B HAa IPUPOAY noco6ue it 11 | KOHCTIEKT.
ceera. CKOpOCTh CBeTA. KJ1acca. Bormpocsr
[Ipunuun Moiirenca. 3akon yueOHUKa.
OTpakeHHUs CBETa (§ 46%)

26 /2. | 3akoH mpeIOMIICHHSI CBETA. 1 10.12 DneKTp. § 47, 48,
[TonHOE OTpakeHUE nocobue st 11 | KOHCTIEKT.

KJacca. Bompocsr
yueOHUKa.
(§ 49%)
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27 3. | JTabopamopuas paboma Ned 1 14.12 Terpanb mis § 47, 48.
«H3mepenue nokazamensn n./p. Coopuuk | (§ 49%)
NPeOMICHUSA CHEKNA). 3az1ad. JL./p. Ne 4.

DIIEeKTP. 3amaun.
nocobue st 11
KJiacca.

28 /4. | Ontuyeckue npuOOpkL. JIMH3BL. 1 17.12 DnexTp. § 50, 51,
dopmyJia TOHKOHN JTMH3BI. nocobue /it 11 | KOHCITEKT.
YBenuueHue JIMH3bI KJ1acca. Bompocst

y4eOHHKA.
(§ 52%)

29 /5. | Jlabopamopnas paboma Ne5 1 21.12 Terpanp s § 50, 51.
«Onpeodenenue onmuueckou n./p. Coopauk | (§ 52%)
CUJIbL TUH3BL U POKYCHO20 3aj7ad4. JL/p. NeS.
paccmoanusn coouparouieil DNeKTp. 3amaun.
JIUH3BLY. noco6ue st 11

KJiacca.

30/6. | ducrnepcus cBera. 1 24.12 DneKTp. § 53, KOHCIIEKT.
nocobue it 11 | Borpocsl
KJacca. yueOHUKa.

31 /7. | UaTepdepeHns MeXxaHHYSCKUX 1 28.12 DnexTp. § 54, 55%,
BOJIH U CBETA. noco6wue st 11 | KOHCIIEKT.
[Tpumenenne uHTEpHEPEHITHH. KJacca. Bompocsr

yueOHUKa.

32 /8. | dudpaxims CBETOBBIX BOJIH. 1 11.01 DnexTp. § 56, 58,

i Judpakimontas pemeTka noco6wue st 11 | KOHCIIEKT.
YeTB. KJ1acca. Bompocsr
yueOHHKa.
(§57*, 59%)

33/9. | Jlabopamopnas paboma No6 1 14.01 Terpanp s § 53 — 56, 58.
«H3mepenue Onunvl c6emosoi n./p. Coopuuk | JL./p. Ne6.
80JIHBLY. 3ajad. 3anauu.

DNeKTp.
nocobue st 11
KJiacca.
34 /10. | IMonstpusarus cBera. 1 18.01 DneKTp. § 60, KOHCIIEKT.
ITorepeyHOCTh CBETOBBIX BOJIH. nocobue st 11 | Borpocsr
KJacca. yueOHUKa.
35/11. | KourpoabHasi padora Ne3 1 21.01 Terpaab s § 44 — 60.
«CBeToBbBI€ BOJTHBI». K./p. 3anaqu.
Tectbl IO
BapHaHTaM.
COopHUK 3a/1a4.
Hznyuenus u cnekmpot (2 u)

36 /1. | AHamu3 KOHTPOJIBHOH PabOTHI. 1 25.01 DnexTp. § 66, 67,
Bunel uznydyenuii. UctouHuku rmocobue mig 11 | KoHCIEKT.
CBETa. KJ1acca. Bormpocst
CrekTpbl U CIIEKTpaIbHbIN aHAN3 [IpezenTanum. y4ueOHHKA.
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37 /2.

[IIxana 371€eKTPOMAarHUTHBIX BOJIH. 1 28.01

DnexTp.

§ 68, KOHCIIEKT.

HNudpakpacHoe u nocobue st 11 | Bormpocsr
yIABTPaUOIETOBOE U3TYUCHUSI. KJacca. yueOHHKa.
PentrenoBckue jgy4u. [IpezenTanum.
OCHOBbI CIIEIIHAJIBHOH TEOPHH OTHOCHTEJIBHOCTH. (3 u)
38 /1. | Ilocrynatel TeOpUHn 1 01.02 DneKTp. § 61%, 62,
OTHOCHUTEJIbHOCTH. nocobue uist 11 | KOHCIIEKT.
KJ1acca. Bompocst
y4eOHHKA.
39 /2. | OcHOBHBIE CIECTBUS U3 1 04.02 DnexTp. § 63, KOHCIIEKT.
MOCTYJIaTOB TEOPUU nocobue st 11 | Bormpocsl
OTHOCHTEIIBHOCTH. KJiacca. yueOHHKA.
40 /3. | DeMeHTBI PeATHBUCTCKOMN 1 08.02 DNeKTp. § 64, KOHCIIEKT.
TUHAMUKH. nocobue st 11 | Borpocsl
KJiacca. yueOHUKa.
(§ 65%)
KBAHTOBAA ®H3UKA. (19 u)
Csemoevie keanmol (5 u)
41 /1. | ®orosddexr. 1 11.02 DnekTp. § 69, 70,
[Tpumenenne porodddexra. nocobue st 11 | KOHCIIEKT.
KJiacca. Bompocsr
yueOHUKa.
42 /2. | ®OTOHBI. 1 15.02 DneKTp. § 71, KOHCIIEKT.
KopnyckynsipHO-BOTHOBOM nocob6ue st 11 | Borpocst
Tyanu3M. KJacca. yueOHUKa.
43 /3. | aBnenue cBeta. XUMHYECKOE 1 18.02 DneKTp. § 72, KOHCIIEKT.
JIEUCTBUE CBETA. nocobue st 11 | Borpocst
KJiacca. yueOHHKa.
44 [4. | PemieHue 3a1a4 1Mo TeMe 1 22.02 COopHuk 3amad. | § 73*.
«CBETOBBIE KBAHTHI» TecTsl. 3anaym.
DneKTp.
nocobue st 11
KJacca.
45 /5. | KonTpoJbHasi padora Ned 1 25.02 Terpaab s § 69 — 73*.
«CBeToBbI€ KBAHTBD). K./p. 3anaun.
TECTHI IO
BapHaHTaM.
COopHuK 3a/1a4.
Amomnasn ¢usuka (3 u)
46 /1. | AHanu3 KOHTPOJILHOM pabOTHI. 1 01.03 DnexTp. § 74 —76%,
Crpoenue aToma. nocobue st 11 | KOHCTIEKT.
OmnbiThl Pesepdopna. KJ1acca. Bormpocst
[InanerapHast MOJ€Ib aTOMA. [IpezenTanusi. y4ueOHHKA.
KBanToBbie nocrynarsl bopa. (§77*)

Jlazepsl.
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47 12. | Jlabopamopnasa paboma Ne7 1 04.03 Terpanb mis § 74 -TT7T*.
«Habnwoenue cniownozo u n./p. Coopuuk | JL./p. Ne7.
JIUHENYaAmoz0 CHeKmposy. 3aj1ad. 3anauun.

DIIEeKTP.
nocobue st 11
KJiacca.

48 /3. | Jlabopamopnasa paboma Ne8 1 11.03 Terpanp mist §74—-T7T7T*.
«Hccneoosanue cnekmpa n./p. Coopuuk | JL./p. Ne7.
8000p00aY. 3a/1a4. 3amaumn.

DIIEeKTP.

nocobue st 11

KJiacca.
Duszurka amomnozo aopa (9 u)

49 /1. | CtpoeHre aTOMHOTO si/Ipa. 1 15.03 DneKTp. § 78, 80,

SnepHbIe CUIIBL. nocobue uist 11 | KOHCIIEKT.
DHeprus CBSI3U aTOMHBIX S/IEp. KJiacca. Bompocsr
[IpesenTanuu. | yueOHuUKa.
(§ 79%, 81%)

50 /2. | PaguoakTUBHOCTS. 1 18.03 DneKTp. § 82, 84,
3aKOH paJInOaKTUBHOTO pacmaja. noco6ue st 11 | KOHCIIEKT.
[Tepuon nonypacnana. KJ1acca. Bomnpocsr

[Ipe3enTarnus. yueOHUKa.
(§ 83*, 85%)

51 /3. | Meroasl HaOIOAEHUS U 1 29.03 DIIEeKTP. § 86,

v pETUCTpaLfK JIEMEHTAPHBIX nocodue /it 11 | KOHCIIEKT.

YeTB. | YaCTUIL. KJacca. Bompocsr

yueOHUKa.

52 /4. | UckyccTBeHHas 1 01.04 OnexrTp. § 87,
pPaarOaKTUBHOCTb. S IepHbIE nocoOue /it 11 | KOHCIIEKT.
peaxiuu. KJacca. Bompocsr

yueOHUKa.

53 /5. | Jlabopamopnas paboma Ne9 1 05.04 Terpanp s § 78 — 81*.
«Onpeoenenue umnynvca u n./p. Coopuuk | JI./p. Ne9.
IHepeuu Yacmuybl npu 3a/ad. 3anaym.
OBUIHCEHUU 8 MAZHUNHOM NOJIEN. DnexTp.

nocobue st 11
KJacca.

54 /6. | denenue sinep ypana. [{enusie 1 08.04 DneKTp. § 88, 89,
SIIEPHBIE peaKkuu. S aepHbIi nocobue s 11 | KOHCTEKT.
peaxTop. KJacca. Bompocsr

yueOHUKa.

55 /7. | TepmosiaepHble peakinu. 1 12.04 DneKTp. § 90,

nocobue 1t 11 | KOHCTIEKT.

KJ1acca. Bormpocsr
yueOHHUKa.
(§91%)

56 /8. | [IpumeHeHue sACPHOI 1 15.04 DnexTp. § 92, 94,
SHepreTuku. bruomornueckoe rmocobue mig 11 | KoHCIEKT.

JEUCTBHE pagualiu.

KJ1acca.
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Bormpocst

y4eOHHKA.
(§ 93%)
KonTposabHasi padora NeS 1 19.04 Terpanp mis § 78 —94.
«AToMHas ¢pusuka. Pusuka K./p. 3anaqu.
57 /9. | aromHoro siapa». Tectsl 11O
BapHaHTaM.
COopHHK 3a/1a4.
Inemenmapnvie yacmuywl (2 u)
58 /1. | AHamu3 KOHTPOJIBHON pabOTHI. 1 22.04 DNeKTp. § 95.
@®u3KKa 3JIEMEHTAPHBIX YaCTHULL. nocobue st 11 | Bompockr
KJ1acca. y4eOHHKA.
[Ipe3enTanus.
59 /2. | OTkpbITHE TO3UTPOHA. 1 26.04 DneKTp. § 96.
AHTHUYACTHULIBIL. nocobue st 11 | Borpocst
KJiacca. yueOHUKa.
[Ipe3enTarnus. (§ 97*, 98%)
CTPOEHHE BCEJIEHHOM. (6 u)
60 /1. | Crpoenrie CONHEYHOMN CHCTEMBI. 1 29.04 [Ipe3enTanmm. § 100.
Cucrema 3emns-JIyHa. (§ 99%)
61 /2. | ®usnueckas nNpupoia IIaHeT 1 06.05 [Ipesenramuu. | § 101.
COJHEYHOU CUCTEMBI.
62 /3. | Comnmnrre. 1 16.05 Ipesenramuu. | § 102, 103.
OCHOBHBIE XapaKTEPUCTUKHU (§ 104%)
3BE3 .
63 /4. | DBoumoIust 3BE3/1: pOXKICHHE, 1 17.05 [Ipezentamuu. | § 105.
JKW3Hb U CMEPTH 3BE3I.
64 /5. | Hawma 'anaktuka - Miieunsiii 1 20.05 [Ipezentamuu. | § 106, 107.
[TyTh. (§ 108*, 109%)
65 /6. | NanakTuky. 1 24.05 [Mpesentamuu | § 106, 107.
(§ 108%*, 109%)
IIOBTOPEHHE. (4 vw)
[ToBTOpEHME MO TEME 1 DneKTp. § ¥ KOHCTIEKTHI.

«Mexa"Huueckue IBICHUI»

nocobue s 11
KJjiacca.

IToBTOpeHue 1o Teme 1 DnexTp. § ¥ KOHCIIEKTHI.
«MonekymnspHas GpuU3UKa U nocobue st 11
TEPMOJIMHAMHKAY KJacca.
1 Terpanp mis
HToroBasi KOHTPOJIbHASI K./p.
pabora. TecTsl IO I'JTIABBI 1 — 16.
BapHaHTaM.
COopHUK 3a/1a4.
AHanmu3 UTOTroBOH pabOTHI U 1 OnexTp.
0000111eHIE TPOHICHHOTO nocobue st 11 I'TIABBI 1 — 16.

MaTepuana.

KJjacca.
[IpesenTanusi.

Hmozo: 65
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