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HOSACHUTEJIBHAS 3AIITUCKA

Pabouas mporpamma yueGHOro kypca ¢usuku ans 11 kimacca paspaboTaHa B COOTBETCTBUU C
®I'OC, obpazoBarenbHoil mporpammoir MBOY «COIIl Ne78», Ha OCHOBE MPOrpamMMbl IO
¢uzuke s 10-11  xmaccoB oOmieoOpazoBaTtenbHbIX — yupexkaeHuid «®dusuka. Pabouune
nporpammel. IlpenMernas nunusg yueOHMKOB cepun «Knaccuueckuit kype». 10—11 kiaccsl :
yue0. mocobue st obmeodpazoBar. opranuzanuii / A. B. Illatanuna. - M.: IIpocBemienue,
2017.

B yue6n0M mmane MBOY «COII Ne78» na xypc ¢uszuku B 11 kmacce oTBoautes 2 daca
B Henenmo. JlanHas pabodas mporpaMma paccuutana Ha 68 4acoB B TOJ (C YUETOM Mpa3THHYHBIX
Hepabouux JHer — 34 yudeOHBIX HEJCNH ). A6mopcKas npospamma paccuumana na 68 4acoe.

B mpomiecce o0yuenus o kypey ¢usuku B 11 Kitacce peanu3yroTcs cleayromue Yejil .

— ¢opMupoBaHUEe y 00YYAIONINXCS YBEPEHHOCTH B LIIEGHHOCTH 0Opa30BaHUsl, 3HAYMMOCTH
GU3MYECKUX 3HAHWUK Ui KaXKJIOTO YEIIOBEKa, HE3aBHCHMO OT €ro mnpodecCHOHATLHOM
JESITEIIbHOCTH;

— OBJaJAC€HHUEC OCHOBOIIOJIararomuMn (1)I/I3I/I‘-IGCKI/IMI/I 3aKOHOMCPHOCTAMH, 3aKOHAMU H
TCOPUAMHU, PACHIUPCHUC 00BEMa HCIIOJIb3YCMbIX (I)I/ISI/I‘IGCKI/IX HOHHTHﬁ, TCPMUHOJIOTHUH U
CHMBOJINKH,

— npuodpeTeHue 3HaHuM 0 (PyHIaMEHTAIbHBIX (PU3NYECKUX 3aKOHAX, JIe)KAIUX B OCHOBE
COBPEMEHHOM (pM3UUECKOM KapTUHBI MUpPa, O HarOoJiee BaXKHBIX OTKPBHITUAX B 00JacTu (pu3uKH,
OKa3aBLIUX OINpEAEIAONIee BIUSHUE HAa pa3BUTHE TEXHUKM M TEXHOJIOIMM; IOHHMaHUE
(bu3nUecKoil CylHOCTH sBJIEHHH, Ha0Ir01aeMbIX BO BeeneHHol;

—— OBJIAJICHME OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUS MPHUPObI, UCIIOJIH3YEMbIMH B
¢usuke: HaOIIOJACHHWE, OMHCAHHWE, UW3MEpPEHHE, BBIABI)KEHHE THUIOTE3, MPOBEICHUE
OKCIIEPUMEHTA; OBJIaJICHUE YMEHUAMH o00pabaThiBaTh [aHHBIE JKCIEPUMEHTA, OOBICHATH
MOJTyUYeHHBIE PE3YNbTAThl, YCTAHABIUBATH 3aBUCUMOCTH MEXAYy (DM3MUECKMMU BEIUYMHAMH B
Ha0II01a€EMOM SIBJICHUH, AEJIaTh BLIBOJBI;

— 0TpaboTKa yMEHHS pemath Pu3nyeckue 3a1a4u pa3Horo YPOBHSI CIIOKHOCTH;

— MpHOOpeTeHHe OmblTa  Pa3HOOOpPa3HOM  JESTeNbHOCTH, OIBITa MO3HAHUS U
CaMOIIO3HAHUS; YMEHUU CTaBUTh 3a/layd, peliaTh MpoOJeMbl, MPUHUMATh PELICHMs], UCKaTh,
aHaTM3UPOBaTh U 00pabaThIBaTh HH(GOPMAIINIO; KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHLHI),
MMEIOIINX YHUBEPCAIbHOE 3HAYEHUE: KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB COTPYJIHUYECTBA,
HaBBIKOB HM3MEpPEHHH, HaBBIKOB 3((PEeKTHBHOrO M OE30HMaCHOTO MCIOJIb30BaHMUS PA3TUUYHBIX
TEXHUYECKHUX YCTPOICTB;

—— OCBOEHHE CIIOCOOOB HCIOJIb30BaHUS (PU3MUECKUX 3HAHUM JUIsl pEIIeHUs MPaKTHYECKUX
3a1a4, Il OOBSCHEHMs SBJICHUH OKpyXKarolled JIeHCTBUTENbHOCTH, JUIs OOecreyeHus
0€30MacCHOCTH KU3HU U OXPAHbI IPUPOIBL;

— pa3BUTHE [IO3HABATEIbHBIX  MHTEPECOB, HHTEIUIEKTYaJlbHBIX M  TBOPUYECKHUX
CIOCOOHOCTEH B Tporiecce MpruoOpeTeHus] 3HAaHWH C WCMOJIh30BAHUEM PA3IUYHBIX UCTOYHHUKOB
UHPOpPMALlUM U COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHH; yMEHUH (QOopMyIupoBaTh U
000OCHOBBIBaTh COOCTBEHHYIO IIO3MILIMI0O IO OTHOLIEHUI0 K (u3nueckoil uHpopManuuy,
MOJIy4aeMOM 13 pa3HbIX HCTOYHUKOB;

— BOCIHTAaHUWE YBAXKHUTEIHHOTO OTHOIIEHUS K YYEHBIM U WX OTKPBITHAM; YYBCTBA
TOPJIOCTH 32 POCCUUCKYIO (PH3HUECKYIO HAYKY.

OcoOeHHOCTh TieNernonaranus Jisi 0a30BOTO YPOBHS COCTOMT B TOM, 4YTO OOy4YeHHE
OPHUEHTHPOBAHO B OCHOBHOM Ha ()OPMHUPOBAHUE y OOYJAIOIIUXCS O0IIeH KyIbTyphl U HAYYHOTO
MHPOBO33pPCHUS, HA UCIIOJIb30BAHUC MMOJTYUYCHHBIX 3HAHUU U YMGHI/Iﬁ B HOBCCHHGBHOP'I KU3HU.

B 3agaum o0yuenus ¢pusuke BXOAUT:
— Ppa3BUTHE MBIIUICHUS YYalIuxcs, GOpMUPOBaHHME y HHMX YMEHHUH CaMOCTOSTEIHHO
npuoOpeTaTh ¥ IPUMEHSThH 3HaHUsI, HA0II0IaTh U OOBSCHATh (PU3UUECKHEC SIBJICHUS;



— OBJIQJICHUE IIKOJbHBIMU 3HAHUAMHM OO0 HKCHEPUMEHTANbHBIX (haKTax, MOHATHUSX,
3aKOHAX, TECOPHUSAX, METOAaX (DU3MUECKON HAyKH; O COBPEMEHHOW HAYYHOW KapTUHE MUPA; O
HIMPOKUX BO3MOXKHOCTSIX MPUMEHEHHS (PU3NUECKIX 3aKOHOB B TEXHUKE U TEXHOJIOTUU;

— YCBOCHHE WIKOJbHUKAMU HWICH €IUHCTBA CTPOCHUS MATEPUHU U HEHCUEPIIAEMOCTH
mpolecca ee No3HaHMs, MOHUMaHUE POJIU MPAKTUKKU B MO3HAHUM, JUAIEKTUYECKOT0, XapaKTepa
(U3HYECKUX SIBJICHUN U 3aKOHOB;

— (opmupoBaHuEe MO3HABATENBHOTO HHTEpeca K (U3MKE M TEXHUKE, pa3BUTHE
TBOPUYECKUX CIOCOOHOCTEH, OCO3HAHHBIX MOTHBOB Y4YCHHUS, IOATOTOBKA K IIPOJIOJKEHHUIO
00pa3zoBaHMs U CO3HATEIILHOMY BBHIOOPY Mpodecchm.

--IPU M3Y4YCHUH (U3MUECKUX TEOPUN, MHPOBO33PCHUECKON HHTEPIPETAIMH 3aKOHOB
bopMUPYIOTCS 3HAHUS YYalIUXCS O COBPEMEHHON HayYHOU KapTHUHE MUpA.

--BOCIIUTAHHIO YYAIIUXCS CIYXKAaT CBEIACHHUS O IEPCICKTUBAX pa3BUTUS (PUIUKH U
TEXHHUKH, O pOJIH (PU3UKHU B YCKOPEHUH Hay4YHO-TEXHUYECKOIO IIporpecca.

YMK puis1 peaniuzanum yueOHOH NPOrpaMMbI:

1. Msikuies I. 5. @usuka: yaeOHuk st 11 k1. obimeobpasosar. yupexaenuit / I. 5. Mskuies,
b. b. byxoBues, B.M.Hapyrun. — 6-e uzg. — M.: IIpocsemienune, 2019r.
2. Caypos 0. A. ®usuka. [Toypounsie pa3padorku. 10 kinacc: mocodue aiis o0meoopa3onar.
opranmzanuii / 10. A. CaypoB. — 4-e u3z., nononnennoe — M.: IIpocsemienue, 2017.
3. H.A. [Tapdentnera “ CoopruK 3a1a4 1o ¢usuke 9-11” — M.: [Ipocsemenne 2012r.
4.H.A. TIlapdentreBa Terpans mist m1abopaTtopHbIX padoT. 11 kacc.
5. lllaranuna A.B.Pabouas nporpamma.10-11 kimacc. M.: [Ipocsemenue 2021r.
6.C.M.Anpapromeuxus, A.E. Ciiyxaesckuil «KOHCTpYKTOp CaMOCTOSITEIBHBIX M KOHTPOJIBHBIX
pa6or»10-11 xnacc. M.: IIpocsemenue 2010r.

Konn4yecTBo 4acoB, KOHTPOJIbHBIX pad0T, H3MEHECHHA:

ABTOpCKasi mporpaMma COOTBETCTBYeT 68 dacoB, 2 dYaca B HEACNIIO, pe3epB 2

qaca(HOBTopeHHe). Pabouass nporpamma npeaycMaTpuMBaeT BbIMOAHEHWE MPAKTUUYECKOW YacTu Kypca:
7nabopaTopHbIx pabor .

NVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbI

JlesaTenbHOCTh 00pa30BaTENIbHOTO YUPEXKICHHUS 001ero oopa3oBaHus B 00y4eHUU (QU3UKE B
cpenHed (MONHOM) IIKOJNE [JOJKHA OBbITh HampaBlieHa Ha JIOCTH)KEHHE OOy4yarolUMUCs
CJICAYIOUIMX JUYHOCTHBIX Pe3y/JbTATOB:

— yMEHHE YIpaBIATh CBOEH MO3HABATEIbHOMN 1EATEIbHOCTHIO;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHWIO, B TOM 4YHCJIE CaMOOOpa3oBaHHUIO, Ha
OPOTSDKEHUHM BCEH JKU3HHM; CO3HATEIbHOE OTHOIIEHHE K HEMpPEepbIBHOMY OOPa30BaHUIO Kak
YCJIOBHIO YCTICTITHON PO eCCHOHATTEHON U 0OIIECTBEHHOMN JEATENHHOCTH,

— YMCHHUEC COTPpYAHHUYAThb CO CBCPCTHHKAMH, ACTbMH MJIAAIICTO BO3pacTa, B3POCIBIMH B
o0pa3oBaTeNbHON, y4eOHO-UCCIIeI0BaTEeIbCKON, POSKTHOM U APYTUX BUAAX JIESATEIHHOCTH;

— c(opMHPOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pasBUTHs HAyKH; OCO3HAHHWE 3HAYMMOCTH HAyKM, BIIAJCHHMS JOCTOBEpHOM HH(opmanuei o
NEPCAOBBIX TOCTHIKCHUAX U OTKPBITHAX MHpOBOfI W OTeYECTBEHHOMN HAYKH; 3aUHTCPECOBAHHOCTH
B HAayYHBIX 3HaHMAX 00 yCTpoiicTBe MHpa M OOIIEeCTBA; TOTOBHOCTh K HAyYHO-TEXHUYECKOMY
TBOPYECTBY;

—— YyBCTBO FOP/IOCTH 33 POCCHICKYIO (PM3UYECKYIO HAYKY, TYMaHH3M,

— IOJIOXKHUTEIHLHOE OTHOIIEHHE K TPYAY, LEIEYCTPEMIIEHHOCTE;

—— DJKOJIOTWYECKas KyJbTypa, OepekHOe OTHOLICHHE K POJHOM 3emiie, HPUPOIHBIM
6orarctBam Poccun u mMupa, moHMMaHHE OTBETCTBEHHOCTH 33 COCTOSIHHE MPHUPOJIHBIX PECypCOB
U pa3yMHOE MIPHPOJIOTIONIE30BaHHE.

MeTtanpeaMeTHBIMH pe3yJIbTATAMH OCBOCHHUS BBIMTYCKHUKaMH CpelHEed (TTOJHOM) HIKOJIbI



MPOrpaMMBbI 110 (PU3UKE ABIISIOTCA:

Oceoenue pe2yiimusHbIX YHUBEPCAIbHBIX Y4eOHbIX OellCTNEUlL:

— CaMOCTOSITENILHO OIpeNeNsaTh LeNIU, CTaBUTh U GOPMYyIUpPOBaTh COOCTBEHHBIE 33/1a4U B
00pa30BaTeNbHON 1EATENbHOCTH U JKU3HEHHBIX CUTYaIUsIX;

— OLEHUBATh PECypChl, B TOM YHCIE BpEMs U Jpyrue HeMaTepHUAbHBIE PECYPCHI,
HE0OXO0UMBIE )i JOCTUKEHMSI IOCTaBICHHON paHee Leu;

—— COIOCTaBISTh UMEIOIIUECS BO3MOXXHOCTH M HEOOXOJMMBIE ISl JAOCTIDKCHHS IIeITH
pecypchl;

—  OINPEENATh HECKOJIBKO MyTEN JOCTUKEHHUS TOCTABICHHOW LIENIH;

— 3aJaBaTh IIApaMeTpPbl M KPUTEPHUM, IO KOTOPBIM MOXHO OIpEAEIuTb, YTO IEJb
JIOCTUTHYTA;

—— COIIOCTABJIATH IIOJIYYEHHBIN PE3yJIbTaT AE€ATEILHOCTH C [IOCTaBICHHOM 3apaHee LEIbIo;

— OLEHUBATh I[OCJIEJCTBUS JOCTHXKEHHUS IIOCTABJIEHHOM 1€ B  JESTEIbHOCTH,
COOCTBEHHOM KU3HU U JKU3HHU OKPYKAIOIINX JTFOACH.

Ocsoenue no3HagamenbHblX YHUBEPCANbHBIX YUEOHbIX OeUCMEULL:

— KPUTHUYECKU OLIEHWBATh U HHTEPIPETUPOBATH HH(POPMAIIUIO C PA3HBIX MO3ULINNI;

— pacmo3HaBaTh U (PUKCHUPOBATH MPOTHUBOPEUHS B UH()OPMALIMOHHBIX HCTOYHUKAX;

— MHCIOJb30BaTh PA3JIMYHBbIE MOJEIBbHO-CXEMAaTHUYECKUE CpEeACTBa AJIs IMPEACTaBICHUS
BBISIBJICHHBIX B HH()OPMALIMOHHBIX HCTOYHUKAX POTHUBOPEUHIA;

—— OCYIIECTBJISITh Pa3BEPHYTHIM WHGOPMALMOHHBIA MOUCK U CTaBUTh Ha €ro OCHOBE
HOBbIE (Y4eOHbIE U TO3HABATENIbHBIC) 33]1a4H;

— HCKaTh M HaXOJUTh 00OOIIEHHBIE CTIOCOOBI PEIICHHUS 3a/1a4;

— TMPUBOAMUTH KPUTUYECKUE apTyMEHTHI, KaK B OTHOILIEHUU COOCTBEHHOTO CYKICHHS, TaK
Y B OTHOILLIECHUU JACUCTBUN U CYXJAECHUH JPYroro 4eJoBeKa;

— aHaJIM3UPOBATh U MPEOOPA30BBIBATH MPOOIEMHO-IIPOTUBOPEUUBBIE CUTYALIUH;

— BBIXOJIUTH 32 PaMKH Y4EOHOIO MpeaMeTa M OCYILECTBIAThH IeJICHAIIPaBICHHbIN MOUCK
BO3MOYKHOCTH LIMPOKOI0 IIEPEeHOca CPEeJICTB U CIOCOOOB JIeHCTBHUS;

— BBICTpaWBaTh  HMHAMBHAYAJbHYIO  00pa30BaTENbHYIO  TPACKTOPUIO,  YUHUTHIBas
OTpaHUYEHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;

— MEHSATh U YJEp>KUBaTh pa3HbIe MO3HWIMHU B TIO3HABATENBHON NEATEIbHOCTH (OBITH
YUYEHUKOM U yuuTeneM; (opmyiaupoBaTh 0Opa3oBaTeNbHBIM  3alpoc U BBINOJHATH
KOHCYJIbTaTUBHbIE (YHKIIMH CaMOCTOATENbHO; CTaBUTh MpoOieMy M paboraTh Hajx eé€
pelIeHreM; yIpaBisiTh COBMECTHOM IMO3HABATEIbHON AESITEIbHOCTHIO U TOTUMHSTHCS).

KommyHnukamuenvie ynugepcanvhvie yueoHvle 0elcmeus:

—— OCYILECTBIATH JI€J0BYI0O KOMMYHHKAIIUIO, KaK CO CBEPCTHUKAMM, TaK U CO B3pPOCIBIMU
(kak BHYTpH 00pa3oBaTeIbHON OpTraHU3AIlNH, TaK U 3a €€ TpeIeamMu);

— TpH OCYILECTBIEHUH TPYNIOBOH pabOThl ObITh KaK PYKOBOAWUTENIEM, TaK M UYJICHOM
IPOEKTHOM KOMaHIbl B pa3HbIX pOJSIX (TE€HEpaTOpoOM UJIEH, KPUTHUKOM, HCIOJHUTEIEM,
IIPE3EHTYIOLIUM U T. 11.);

— Ppa3BEpHYTO, JIOTUYHO W TOYHO M3JaraTb CBOK TOYKY 3pPEHHMS C HCIOJIb30BaHUEM
aJICKBaTHBIX (YCTHBIX U MMMCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(JIMKTOTEHHBIE CHUTYallMd M MPEAOTBpamlaTh KOHQIUKTBHI 10 HX
aKTUBHOH (a3bl;

—— COIVIaCOBBIBaTh IMO3UIMU YJEHOB KOMaHIbl B IIpolecce paboThl Haa o0O0IUM
IPOAYKTOM/pEIICHHEM;

—— TPENCTaBIATh MYOJWYHO Pe3yJIbTaThl WHAUBUAYATbHOW W TPYNIOBON AESATEIBbHOCTH,
KaK Iepesi 3HaKOMOM, TaK U Iepe]l HE3HAKOMOU ay JUTOPUEH;

— Toa0upaTh NApTHEPOB s JACTOBOM KOMMYHHKAIMH, HCXOIs W3 COOOpakeHUU
PE3yIbTaTUBHOCTH B3aUMOJICHCTBHS, a HE IMYHBIX CUMITATHH;



—— BOCHPHUHHMMATh KPUTHUECKHE 3aME€UaHUs KaK pecypc COOCTBEHHOT'O pa3BUTHS;

— TOYHO U EMKO (OPMYIHUPOBATH KaK KPUTHYECKUE, TaK U OJOOpPUTEIbHBIC 3aMEYaHUs B
azipec APYrux JIo/Ied B paMKax JIeJI0BOI 1 00pa30oBaTeIbHONH KOMMYHHUKAINH, U30erast IpH 3TOM
JMYHOCTHBIX OIICHOYHBIX CY)KICHHA.

IIpeamMeTHBIMH pe3yJabTATAMH OCBOCHHS BBITYCKHUKAMH CpeAHEH (TIOJHOM) IIKOJIBI
IporpaMMsl 1o pusuke Ha 6a30BOM YPOBHE SIBISIFOTCS:

— c(opMHUPOBAHHOCTh TMPEACTABICHUA O 3aKOHOMEPHOW CBSI3M M TO3HABAEMOCTH
SBJICHUH HpPUPOIBI, 00 OOBEKTUBHOCTM HAYYHOIO 3HAHUA; O POJIM U Mecre (U3UKU B
COBPEMEHHOM HayYyHON KapTHHE MHpPA; TOHUMAaHUE posii (U3UKU B (POPMUPOBAHUU KPYro3opa u
(GYHKLIMOHAIBHON 'PAMOTHOCTH Y€JIOBEKA IS PELICHUs IPAaKTUYECKUX 3a1a4;

— BIJIJICHUE OCHOBOIOJIATAIOMIUMU (PU3UIECKUMU ITOHATHUSMH,
3aKOHOMEPHOCTAMH, 3aKOHAMHU U TEOPHSIMH; YBEpEHHOE IOJb30BaHHE (PU3NYECKOH
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

— cOpPMHPOBAHHOCTh TMPEJACTABICHHH O (U3NYECKOW CYIIHOCTH SIBJICHUH TPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, JEKTPOMAarHUTHBIX M KBaHTOBBIX), BUAAX MaTepuu (BELIECTBO U
10JI€), ABM)KEHUHU KaK CIIOCO0€ CyIECTBOBAaHUS MaTEpPUU; YCBOEHUE OCHOBHBIX MJIeH MEXaHUKH,
ATOMHO-MOJIEKYJIIDHOIO YYE€HMsI O CTPOCHUU BEILIECTBA, JJIEMEHTOB JJIEKTPOJUMHAMUKUA U
KBAaHTOBOH (PM3HMKH; OBJIaJICHHE OHATHIHBIM allliapaToM H CUMBOJIHYECKUM SI3BIKOM (H3UKH;

— BJI3/ICHUE OCHOBHBIMM METOJAaMM HAy4HOrO IO3HAHMS, UCIOJIb3yeMbIMU B (hU3MKe:
HaOJroIeHNe, OINMCAaHWe, HW3MEPEHHE, OHKCIEPUMEHT; YMEHHS o0padaTbiBaTh pe3yiIbTaThl
u3MepeHuii, oOHapy>KUBaTb 3aBUCUMOCTb MEXIy (GU3NYECKMMU BEJIUYMHAMH, OOBSICHATh
MIOJIy4YEHHBIE PE3YJIbTAThl U JI€JaTh BHIBObL;

— BIAJICHUE YMEHHUSIMH BBIJIBUraThb THUIIOTE3bl Ha OCHOBE 3HAHMSI OCHOBOIIOJIArarOIIMX
(GU3NUEeCKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU CPEICTBAMHU,
dopMynupys Ledb HMCCIEAOBAHMS, BIAJACHUE YMEHUSMHU OINUCHIBAaTH M  OOBICHSATH
CaMOCTOSITEJIBHO ITPOBEJICHHBIE JKCIEPUMEHTBI, AHAJIU3UPOBATh PE3YJIbTAThl IOJYYEHHON
M3MEpUTENIbHON HH(pOpMAaLIMK, OTIPEAEIIATh JOCTOBEPHOCTD MOJIYYEHHOTO Pe3ybTaTa;

i Cq)OpMHpOBaHHOCTL YMCHHUS pCUIATh ITPOCTHIC (I)I/ISI/I‘{eCKI/Ie 3aga4u,

— c(OpMUPOBAHHOCTb yMEHHUS TPHUMEHATh IOJyYeHHblE 3HAHUS Uil OOBACHEHHS
YCIIOBUM NPOTEKAaHUSI GUZNUYECKUX SBJICHUH B IPUPOJE U JUISl IPUHATHUS MPAKTUUYECKUX PEeIIeHUMN
B [IOBCEIHEBHOU KU3HH;

— TOHMMaHue€ (U3NYECKUX OCHOB U TPUHLMUIIOB JAeWcTBUA (paboThl) MallMH U
MEXaHU3MOB, CpPEJCTB TMEPEIBMKEHUS U CBSI3U, OBITOBBIX MPHOOPOB, MPOMBIIIJIEHHBIX
TEXHOJIOTMYECKHUX IPOILIECCOB, BIMSHHUS MX Ha OKPY)KAIOIIYIO Cpeay; OCO3HAHHE BO3MOXKHBIX
IPUYHH TEXHOTEHHBIX U SKOJIOTUYECKUX KaTacTpod;

— c(OpMUPOBAHHOCTh COOCTBEHHOM TMO3MIMU 1O OTHOIIEHUIO K (U3NYECKOH
uH(pOopMalnu, MOJy4yaeMOn U3 pa3HbIX UICTOYHHUKOB.

IIpeaMeTHBIMU Ppe3yJIbTATAMHM OCBOEHHS BBITYCKHUKAaMHM CpeAHed (IOJHON) IIKOJIBI
porpaMMel 1o Gpu3HKe Ha yriayOiaEéHHOM ypOBHE JOJKHBI BKIHOYAaTh TPEOOBAaHUS K pe3yJbTaTaM
OCBOCHMS 0a30BOTO Kypca U JIOTOJIHUTEIBHO OTPaXKaTh:

— c(OpMHUPOBAHHOCTH CHUCTEMBI 3HAHWK 00 OO0mMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX M TMpPEJICTaBIeHUH o pAelcTBUM BO BcenenHol (u3Mueckux 3aKOHOB,
OTKPBITBIX B 3¢MHBIX YCIOBHSIX;

— c(hopMHUpPOBAaHHOCT, YMEHMsI HCCIEAOBaTh U  aHAJIU3UPOBATh  pazHOOOpa3HbIe
(du3nueckue SBIEHUS U CBOMCTBa O0OBEKTOB, OOBSICHATH MPUHIMIBI paOOTHl M XapaKTEPUCTUKU
MPUOOPOB M YCTPOUCTB, OOBSICHATH TeO(PU3NICCKHE SIBJICHUS;

—— YMEHUE pelaTh CIOKHBIE 3a/1a4H;

— BJAJCHUE YMEHMSIMM BBIJBUTaTh TUIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJIArarOIIMX
bu3NYECKUX 3aKOHOMEPHOCTEM M 3aKOHOB, IPOBEPSITh UX SKCIIEPUMEHTAIbHBIMU CPEICTBaMH,
bopMynUpys 1eNb UCCIIEI0BAHMS;



— BJQJICHUE METOJIaMH CaMOCTOSITEJIBbHOIO IUIAHUPOBAHMUSA U IPOBEAEHUS (PU3NYECKUX
HKCIEPUMEHTOB, ONIMCAHUS U aHAJHM3a MOJTYYeHHONW N3MEPUTENBbHON HH(OpMAIINH, OTIPEIEICHHS
JIOCTOBEPHOCTH II0JIyYEHHOI'O pe3y/bTaTa;

— cOpPMUPOBAHHOCTh YMECHHHA MPOTHO3MPOBATh, AHAIM3HPOBATH W  OIICHUBATH
HOCJEACTBUSI OBITOBOM M  INPOU3BOACTBEHHOM JEATEIbHOCTH UEJIOBEKAa, CBSI3aHHOM C
(U3NUIECKUMU MPOLIECCAMH, C MTO3UIMIA IKOJIOTHUECKOM Oe30MacHOCTH.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA
OCHOBBI JIEKTPOAMHAMHUKH (MIPOJ0JIKEHHE)

MarnutHoe nosne. Bekrop MarHUTHOM MHAYKUMH. [IpuHIHI Cynepro3uIMU MarHUTHBIX
nosied. MarauTHoe 1moJie MPOBOJAHUKA C TOKOM. /[eficTBHME MarHUTHOTO IOJS Ha IPOBOJHUK C
TOKOM M JIBUXKYIIYIOCS 3apshkeHHYro yactuly. Cuna Amnepa u cunia Jlopenna.

IToTOK BEKTOpa MarHMUTHOW MHAYKLIMH. SIBIIEHHE 2JIEKTPOMarHuTHOW MHAyKuuu. lIpaBuio
Jlenua. 3akoH 35eKTpoMarHUTHOM MHAYKIMHU. DJIC MHAYKUMHM B ABUXKYLIUMXCS MPOBOJHUKAX.
SBnenne caMouMHAYKUMU. MHAYKTUBHOCTb. DHEpPrus 3J€KTPOMArHUTHOIO MoJig. MarHuTHbIE
CBOMCTBA BEILIECTBA.

Kone6anus n BoJIHBI

Mexanunueckue konedanus. AMILUTUTY/Ia, IEPUOI, 4acToTa, (aza konedanuid. [IpeBparienus
SHEPIrUH NpU KoJIeOaHUsIX. Buinyoicoennvle Koiebanus, pe3oHanc.

DOnekTpoMarHuTHbie kojebanus. KonebarenbHbiil KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE
KoneOaHus. BBIHYXICHHBIC S3JCKTPOMAarHWTHBIE KoiieOanws. Pe3onanc. IlepeMeHHBIH TOK.
KonnmeHncarop ©  KaTymka B LeOd NEPEMEHHOTO TOKa. JleMeHmapHas  meopus
mpancgopmamopa. IIpon3BoICTBO, Iepenava u MOTPeOICHHE MIEKTPHUECKON YHEPTUH.

Mexanudeckue BoJHbL. [lomepeyHble ¥ NOpPOAOJbHBIE BOJHBI. JHEPrys  BOJIHBIL.
WnTepdepenius u nudpaxiys BoJIH. 3BYKOBbIE BOJIHBI.

ONEeKTpOMarHuTHOe mojie. BuxpeBoe 3nekTpuueckoe mojie. DIEKTPOMAarHUTHBIE BOJIHBI.
CBolicTBa 3JEKTPOMarHUTHBIX BOJIH. Jlnama3oHbl SJIEKTPOMAarHUTHBIX M3AYYEHHUM U HX
IIPAKTHYECKOE pUMeHeHue. [IpuHIunel patnocsa3u u TeneBuacHus. Pa3Butue cpeacTs cBs3M.

Onruka

I'eomeTpuueckas onrtuka. [IpsmMonnuHeliHOEe pacpocTpaHEHHE CBETAa B OJHOPOIHOU Cpelie.
3aKoHbI OTpaKEHUs U npesiomsieHus ceeta. [lonHoe oTpakenue cera. opmyna TOHKOH JHMH3BI.
OnTuueckue mpruOOpHI.

Ckopocth cBera. BonHoBble cBoiicTBa cBera. [{ucnepcus cera. MnTepdepenuus cpera.
KorepentHocts. Iudpakuus csera. [Tonspuszanus ceeta.

Bunst uznyuenuit. Cnexmpwi u cnekmpanvhviti anaiu3. lIpakTHdeckoe TpPUMEHEHUE
AIIEKTPOMAarHUTHBIX U3Ty4EHHUH.

OcHoOBBI cHIENMATBHOI TEOPUH OTHOCUTEILHOCTH

MHBapMaHTHOCT MOZYJSl CKOpPOCTH CB€Ta B Bakyyme. [IpMHIMI OTHOCHUTENBHOCTH
OitnmreliHa. [Ipocmpancmeo u épems 8 cneyuaibHou meopuu OMHOCUMENbHOCMU. DHepaus U
umnynve c800600Hol yacmuysl. CBS3b MACChl U SHEPIUU CBOOOTHON YaCTHIIbI. DHEPTHUs MTOKOSL.

KBanroBas ¢pusznka. ®u3nKa aToMa 1 aTOMHOI0 siApa

[Tpeamer u 3a1a4M KBAaHTOBOM (PU3UKH.

TemoBoe u3nmyuenue. PacrpeneneHue sHEpruu B CHEKTpe aOCOJMIOTHO YEPHOTO Tena.
['umote3a M. IInanka o kBanTax. @orodddext. OnbiTe A. I'. CroneroBa, 3akoHbI (oTOIDDEKTA.
VYpaBHenue A. DiinmTeiHa g Gorosrddexra.

®otoH. ['unoresa ne bpoiisis 0 BOJHOBBIX CBOMCTBAaX yacTull. KopmyckyiasipHO-BOJIHOBOM
nyanmu3Mm. CooTHomienune HeompenenéHHocten ['eizenOepra. [laBnenue csera. Onwimor I1. H.
Jlebeoesa u C. U. Basunosa. [{ugparyus 31eKkmpoHos.

Monenu ctpoenus atoma. OnwiTel Pezepdopnaa. [lnanerapnass Moaenb CTpOeHHsI aToma.
OObsicHEeHHE JHMHEHYaTOro CHEKTpa BOJOpPOJAa Ha OCHOBE KBAaHTOBBIX IOCTynaToB bopa.
CHOHTaHHOE U BBIHYK/JEHHOE U3JIyYECHHE CBETA.

CocrtaB u cTpoeHHE aTOMHBIX sijep. M3ortomnbl. SnepHsie cunbl. Jledekt maccel. DHEprus



CBSI3M aTOMHBIX SIZIEP.

PaguoakTuBHOCTh. BHIBI paguoakTUBHOTO HM3JIy4€HHs. 3aKOH PaJMOAKTUBHOIO pacraja.
SnepHble peakuuM, peaklMu JIeJIcHMs W cuHTe3a. llemHas peakuus aeneHus sanep. SnepHas
sHepreTuka. TepmosaepHbiii cunTe3. [Ipumenenue saepHoOi sHEpTrun. buonozuueckoe oeticmaue
PAOUOAKMUBHBIX U3TTYYEHULL.

ONeMEHTapHblE  YacCTHIBL. @yHIaMEHTaJIbHbIE  B3aUMOJCHCTBUS. Yekopumenu
9NEeMEHMAPHBIX YACTUY.

Crtpoenne BcesieHHOI

[TpuMeHNMMOCTb 3aKOHOB (HU3UKU AT OOBACHEHMs NPHUPOJbl KOCMHUYECKUX OOBEKTOB.
Conneunast cuctema. 3BE3BI M MCTOUYHUKU MX dHepruu. Kmaccudukanms 3BE3H. DBoonuUs
CouHiia ¥ 38631,

['anaktuka. [pyrue ranaktuku. IIpocTpaHCcTBEHHO-BpeMEHHBIE MacIITaObl HAOIIOAaEMOM
Bcenennoii. [Ipencrabienne 06 3Boonu Beenennot. Témnas mamepusi u mémuasn sHepeus.

MNPUMEPHBINA NEPEUYEHDb IPAKTUYECKUX U IABOPATOPHBIX PABOT
Ilpamvle usmepenusn:

- oIpeneJeHHe Meproa oOpaieHus IBOHHBIX 3BE3]1 (TIeUaTHbIE MaTepUalbl).
Koceennvie usmepenua:

- U3MEepeHHe HaNpsHKEHHOCTH BUXPEBOTO AIEKTPUUYECKOTO 10JIs (IIpU HAOII0IEHUN
3JIEKTPOMArHUTHON MHIYKIIMHN);

- OIpenesIeHHE MT0Ka3aTessl PETOMIIEHUSI CPEIbI;

- u3MepeHue GOKYCHOIO pacCTOSTHUS coOuparoleil U paccenBaroeil JTuH3;

- OomnpezeseHHUe AJIUHBI CBETOBON BOJIHBI;

- olleHKa HHPOPMAIMOHHOM EMKOCTH KoMmakT-aucka (CD);

- OmpezeNieHHE UMITYIIbCA M SHEPTHH YaCTHUIIBI TIPU IBUKEHUU B MArHUTHOM T10J1€ (I10
¢dororpadusim).

Haonwodenusa:

- HaOJIOJIeHHE SBJICHUS 3JIEKTPOMAarHUTHOW MHAYKIUH;

- Ha0Jt0JIeHHE BOJIHOBBIX CBOMCTB CBeTa: AU(DpaKiys, HHTephEepeHIHs, NTOIpU3aLus;

- HaOJIOJICHUE CTIIEKTPOB;

- BedepHHe HaOmroAeHUs 3BE3/, JIyHBI U MIIaHET B TE€IECKOI UM OMHOKIb.

Hccnedosanusn:

- HCCIIeJI0BaHUE SBIICHHS AIEKTPOMArHUTHON WHITYKIIHH;

- HCCIIeJIOBaHUE 3aBHCUMOCTH YTJIa MPEIOMIICHHSI OT yIJla MaJeHus;

- HCCJICJIOBAaHUE 3aBUCUMOCTH PACCTOSHHUS JIMH3BI JI0 H300PaKCHHUS OT PACCTOSHHUS JIMH3BI
JI0 TIPEIMETA,;

- HCCIJIEJIOBAaHUE CIIEKTPa BOJIOPOJIA;

- HCCIeIOBaHHUE ABHKECHUS JBOMHBIX 3BE3] (HO nc¢4yaTHbIM MaTepI/Ia.HaM).
Ilposepka cunome3s:

= YroJ npeJIoOMJICHUA MPAMO NPOMMOPIUHUOHAJICH YTUTY MMAACHUS,

- IIPpHU IJIOTHOM CJIOKCHHUU ABYX JIMH3 ONITUYCCKUEC CUJIbI CKIIAJIbIBAOTCA
Konucmpyuposanue mexnuueckux yCmpoicne:

- KOHCTpYHpOBaHHUE TpaHC(HOpMaTOpa;
- KOHCTPYHPOBAHME MOJEIU TEJIECKONA WJIM MUKPOCKOIIA.
BBIHyCKHl/IK Ha 0a30BOM YPOBHE noJjiyuum 603MOMNCHOCMb HAYUUMbCA:

- NOHUMams U OOBACHAMb YEIOCMHOCMb QUUYECKOU Meopuu, pa3iuyams 2panuysbl eé
APUMEHUMOCTU U MECMO 8 PA0Y OPY2UX (hU3U4ecKux meoputl;

- enadems npuefwa/wu nocmpoerusl  meopemudecKux ()07<a3ameﬂbcm6, a makokce
npoOcHO3UPOBAHUA ocobennocmeil npomeKaHusl qbuauttecxux sAeleHull u npoyeccosé Ha OCHoee



NOJIYYEHHbIX meopemudecKux 66160008 U 007<a3ameﬂbcm6;

= xapakmepuzoeams CUCMEMH)YIO  CB653b Meofcdy OCHOBOno1azarnwuMu  HAaAy4HbiMu

NOHAMUAMU. NPOCMPAHCMBO, 8PEMSL, Mamepusi (6ewecmeo, noje), 08UdiceHue, CULd, IHEPSUsL,

- gbl0BU2amMb cunomesbl Ha OCHO6€  3HAHUA OCHOBonoiazarowux qbuauqecmtx

3ClKOHOM€pHOCI’I’l€L7 U 3AKOHO86,

= camocmoAmenvbHo niasupoeantb u npoeodumz; qbu3uqea<ue oKCcnepumenniol,
- Xapakmepuszoeanib 2nobanvHwvle l’lpO6]Z€Mbl, cmoswue neped yejoeevecmeom.

JHepzcemudecKue, colpbessvle, IKoocudecKue U pojlb qbu3u7<u 6 peuleHuu Smux I’lpO6]l€M,’

- pewiamvb NpAKmMuKo-oOpueHmupoearnHvle KadecmeeHHnvle U pacuémele ¢u3u'-t€CKu€

3a0ayu ¢ 6blOOPOM (hu3UYeCKOU MOOenU, UCHOAb3YSL HECKONbKO QU3UYEeCKUX 3aKOHO8 U
hopmyn, Cea3bI8AIOWUX U3BECTHbIE (PUUYECKUE BEIUHUHbL, 8 KOHMEKCMe MeNCNpeoMemHblX
ceszell;

- 0bvaCHAMD npuryunsvl pa6ombl u xapakmepucmuKku u3y4eHHblX MAWUH, I’lpl/l60p06 u

mexXHu4YecKux yCthOZZCI’I’lS,'

- 00BACHAMb YCA08US NPUMEHEHUS PUBUYECKUX MOOeell NPU peueHuU GUu3u4ecKux 3a0ad,

Haxooums a0eK8amuyro npedoANCeHHOU 3a0aie husuyecKyro Mmooeib, paspeulams npooiemy KaxK
HA OCHOBe UMEIOWUXCSL 3HAHULL, MAK U NPU NOMOWU MEeMOO008 OYEeHKU.

Dopmul, MemoObl U CPeOCmea OUeHKU 00PA306amMeNbHbIX Pe3YIbMan o
oodyuaromuxcs

B npoyecce obyuenus npedycmomper mekywuti U nPpomMeincymounsili KOHmMpOoib HA OCHOGE
gvicmasgneHus ommemox om 2 0o 5 o6annos. Tekywuii KOHmMpPOb OCYWECMBIIAEmcs epe3 YCmHble
omeembvl yuawuxcs Ha ypoKe, paziuyHvle NUCbMeHHble pabombl, A NPOMENHCYMOYHbLI KOHMPOIb

- 8 popme mecmoswix 3a0anuii. Takdxce npedycmompena camooyenKka, CamoKOHmMpob U

B3aumonposepKa y4aujuMucs.

HOpMI)I OICHUBAHUSA

KpuTepuii oieHKH YCTHOIO 0TBETa

Orenka «5»

CTaBUTCSI B TOM cllydae, €Clid y4Jalluiics MOKa3bIBaeT BEPHOE OHUMaHUE (PU3NYECKON
CYILIHOCTH PaCCMAaTPUBACMBIX SBJICHUM U 3aKOHOMEPHOCTEN, 3aKOHOB U TEOPHil, 1a€T TOUHOE
ONpEIETICHUE U UCTOJIKOBAHNE OCHOBHBIX ITIOHATHN U 3aKOHOB, TEOPHH, a TAK)KE IPABUIIBHOE
orpeJiesieHue (PU3NUECKUX BEIUYHH, UX €IUHUI] U CIIOCOOOB M3MEPEHUs; PABUIIBHO
BBITIOJIHSET YEPTEKH, CXEMBI U TpaUKH; CTPOUT OTBET IO COOCTBEHHOMY IIJIaHy,
COIIPOBOXKIAET PACCKa3 HOBBIMU IPUMEPAMHU, YMEET IIPUMEHATH 3HAHNS B HOBOW CUTyalluu IIPU
BBIITOJIHEHUM MPAKTUYECKUX 3aJaHUI; MOKET YCTAaHABIMBATH CBS3b MEXK/ly M3y4aeMbIM U paHee
M3Yy4EHHBIM MaTEpUaAJIOM 110 Kypcy GU3UKH, a TAK)KE C MATEPHUAIOM YCBOCHHBIM IIPH U3YUYEHUH
JIPYTUX MPEIMETOB.

Ouenka «4»

CTaBUTCS B TOM CJIydae, €CIIM OTBET yUeHHKA YJ0BJIETBOPSET OCHOBHBIM TPEOOBAaHUSAM K OTBETY
Ha OLIEHKY 5, HO 0€3 UCIOJIb30BaHusl COOCTBEHHOTO IJIaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUs
3HaHUI B HOBOM CUTYalluu, 0€3 UCIIOIb30BaHUS CBSI3€H ¢ paHee U3YyYEHHBIM MaTepHajIoM,
YCBOCHHBIM MPHU U3YUYEHUHU APYTUX MPEAMETOB; €CIIH YYalIUIiCs TOMYCTUII OJHY OLUIMOKY MU
He 0oJiee IBYX HEJOUETOB M MOXKET MCIIPABUTh UX CAMOCTOSITENILHO MM C HEOOJIBILION
MTOMOUIBIO YUUTEJIS.

Ouenka «3»

CTaBUTCS B TOM Cllydae, €clii yJalluiics MPaBIUIbHO TOHUMAET (PU3UYECKYIO CYIIIHOCTh
paccMaTpUBaeMbIX SBICHHUI U 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCS OT/ICIIbHBIE TPOOEITHI B
YCBOCHHMH BONIPOCOB Kypca (PU3UKH; HE MPETSTCTBYET NalbHENUIIIEMY YCBOSHUIO POTPAMMHOTO
MaTepHuala, yMeeT IPUMEHSTh OJyYCHHbIC 3HAHUS MPH PEIICHUH MPOCTHIX 33134 C
UCIIOJIb30BAHUEM TOTOBBIX (DOPMYJI, HO 3aTPYAHSETCS TPU PEIICHUH 3a/1a4, TPEOYIOMNX
npeoOpa3oBaHusl HEKOTOPBIX (hopMyir; momycTui He 6oJiee 0THON TpyOol U OTHON HEerpyooi




omnOKH, He Oosiee ABYX-TPEX HErpyObIX HEJJOYETOB.

OrneHKa «2»

CTaBUTCS B TOM ClIydyae, €CJIH y4alluiicsl He OBJIaie]l OCHOBHBIMH 3HAHUSMH B COOTBETCTBHUH C
TpeOOBaHUSIMH U JONYCTHJI O0JIbIIE OIIMOOK M HEAOYETOB, YeM HE0OXO0IMMO JIJIsl OLIEHKH 3.

Kpurepuii oieHKH NUCbMEHHbIX KOHTPOJBHBIX PadoT.

OueHka «5»

CTaBUTCS 32 pabOTy, BHIIOJIHEHHYIO MOJHOCTBIO 0€3 OIMOOK U HEJJOYETOB.

OneHka «4»

CTaBUTCA 34 pa60Ty, BBIIIOJIHCHHYIO ITOJIHOCTBIO, HO IIPU HAJIMYHHU HE Oouee O,Z[HOI>'I OIINOKHU U
OJHOIr0 HEA04YCTA, HC Ooitee TPEX HCAOYCTOB.

OneHka «3»

CTaBHUTCs 3a paboTy, BBHIIIOJHEHHYIO Ha 2/3 Bcell pabOoThl MPABWIBHO WM MPU JIOMYIICHUU HE
Oosiee oaHOI rpy0oii omnOkH, HE Gosiee TpexX HErpyObIX OMMOOK, OAHON HEerpyOol OmMOKU H
TpEeX HEJOYETOB, IPH HAJIMYUH YETHIPEX-TIATH HEJJOUCTOB.

Kpurepuii oneHku J1a00paTopHbIX padoT.

OueHka «5»

CTAaBUTCA B TOM CIIy4ae, €CJIU yJalIUHCs BBIOIHII PaboOTy B IOJHOM 00BbEME C COOIIOAECHUEM
HE0O0XOAMMOM MOCJEI0BATEIbHOCTH NPOBEIEHHUS OMNBITOB U M3MEPEHMH; CAMOCTOSTENIBHO U
paloHaIbHO MOHTHUPYET HEOO0XOAMMOE 00OpYyIO0BaHHUE; BCE OMBITHI IIPOBOAMUT B YCIOBMSIX U
pexuMax, 00ecleuyMBaIOLINX MOJTy4YEeHUE IPABUIbHBIX PE3YJIbTATOB U BBIBOAOB; COOJIOJAET
TpeOoBaHUsI MpaBUi 0€30MacHOrO TPyHAa; B OTYETE MPABUIBHO M aKKypaTHO BBIMOJHSIET BCE
3aIucH, TaOJUIbl, PUCYHKH, YEPTEKHU, TpapUKH, BHIYUCICHUS, IPABUIBHO BBIOJHACT aHAIM3
IIOIPEIIHOCTEM.

Onenka «4»

CTaBUTCS B TOM CJIy4yae, €CIM y4yallluics BBINOJIHUI pabOTy B COOTBETCTBUM C TPEOOBAHUSIMHU K
OLIEHKE 5, HO JOMYCTHJI JBa-TPH HeaodYeTa, He Ooiee OAHON HerpyOod OMMOKH W OIHOTO
He/loueTa.

Ouenka «3»

CTaBUTCS B TOM CJIydae, €CJIM YyYallluiCs BBINOJHWI pabOTy HE IOJHOCTBIO, HO 00BEM
BBINOJIHEHHOM YacTH TaKOB, YTO IO3BOJISIET IOJyYUTh NPAaBUIIbHBIE PE3yJbTaTbl U BBIBObI,
€CJIM B XOJI€ POBE/ICHHUS ONbITA U U3MEPEHUHN ObUIM JOMYIIEHbI OIIMOKH.

OueHka «2»

CTaBUTCAd B TOM ClIydae, €CIIn yanHHﬁCH BBITTIOJTHUII pa60Ty HE TIOJIHOCTBIO M 00BEM
BBITIOJITHCHHOM pa60TI>I HC IMMO3BOJACT CACIAaTh NPaBUJIbHBIC BbIBOJbI, BBIYHUCICHUS, Ha6J'IIOI[€HI/I$[
ITPOBOAMIIMCH HCIIPABUJILHO.

BrimosHeHne TeCTOBEIX 3aJlaHUI

OueHka «5»

Beimonzeno 95-100% paboTbl

Ouenka «4»

Beimonzeno 70-95% pabotsl

Oreuka «3»

Bemomaeno 50-70% pabotsl

OueHka «2»

Beimonneno menee 50% paboTsl

Ilepeuenn omuooK.
1. I'pyovie omubku.
1.He3nanue omnpeneneHuii OCHOBHBIX MOHSTUM, 3aKOHOB, MPAaBWJI, MOJOXKEHUN TEOpPUH,

(I)OpMYJ'I, O6I_I_ICHpI/IH${TBIX CHUMBOJIOB, 0003HaYCHHS (pI/ISI/IquKI/IX BCJIMYUH, CIUHUIY U3MCPCHUS.

2.HeymeHue BBIIENATh B OTBETE TNIABHOE.
3.Heymenue npuMeHSATh 3HAHUS IS pelICHWs 3agad M OOBSCHEHUS (U3NUECKUX

SIBJICHHUM; HEMPaBUJIHHO C(HOPMYIMPOBAHHBIE BOMPOCHI, 3aJaHUSI WM HEBEPHBIC OOBSICHEHUS
X0Ja WX pELICHHUs, HE3HAHHWE NPUEMOB PELICHUS 3a7ay, aHAJOTHMYHBIX PAHEE PEUICHHBIM B
KJlacce; OIIMOKM, TIOKa3bIBAIONIME HEMPAaBWIBHOE IMOHMMAaHHWE YCJIOBHUS 3aJaud WU
HETIPABUIIbHOE UCTOJIKOBAHUE PELICHUS.

4.HeymeHnue yutaTh U CTPOUTH I'padMKU U IPUHLIUITHATIBHBIE CXEMBI
5.HeymeHnue mnoarotoBUTh K paboTe YCTaHOBKY WM JabopaTOpHOE 00OpYJOBaHUE,

IMPOBECTH OIIBIT, H€O6XOJII/IMI)Ie pacUC€Thl UJIN UCITIOJIB30BATh MOJTYYCHHBIC JAHHBIC 1JI1 BEIBOJOB.

6.HebOpexxHoe OTHOIIEHHWE K J1aOOpaTOpHOMY OOOPYJOBAHUIO M HM3MEPHUTEIHHBIM

npudopam.

7.Heymenue onpenenuTh NOKa3aHUs U3MEPUTENIBHOTO TpUOopa.
8.Hapymenne TpeboBaHuii mpaBui 6€30MMacHOTO TPY/ia TP BHITIOJHEHUN YKCIICPUMEHTA.
11. Hecpyovie ouiuoku.




1.Hetounoct  GpopMynHpOBOK, OMpEIEICHUI, 3aKOHOB, TEOPUH, BBI3BAHHBIX
HETOJIHOTOM OTBETa OCHOBHBIX IPHU3HAKOB OMNpeAensieMoro moHstus. OmuOKd, BHI3BaHHBIC
HECOOTIOICHUEM YCIIOBUI MPOBEACHUS ONbITA IIK U3MEPEHUIA.

2.0mmOKM B YCIOBHBIX OOO3HAYEHHMAX HA MNPHUHIMIHUAIBHBIX CXEMaxX, HETOYHOCTH
yepTexei, rpaduKoB, CXeM.

3.ITponyck WM HETOYHOE HANMCAaHUE HAMMEHOBAHUH €MHUL] (PHU3NUECKUX BEITUYHH.

4. HepanroHalbHBIN BEIOOP XO/a PEIICHUS.

III. Hegouersr.

1.HepanuonanbHble 3alMCH IPU BBIUMCICHUSIX, HEPALIMOHAIbHbBIE TPUEMbl BBIYMCIICHUH,
peoOpa3oBaHUil U peUIeHUs 3a4a4.

2.Apudpmernyeckue OUIMOKH B BBIUMCICHMSIX, €CJIM ITH OLUIMOKH Ipy0O HE HMCKaKaroT
pEaIbHOCTD MOJYYEHHOI'O pe3yJiIbTaTa.

3.01aenbHbIE TOTPENIHOCTH B OPMYITUPOBKE BOIIPOCA UIIM OTBETA.

4.HebOpexHOoe BBHIMIOIHEHUE 3aIHUCeH, YepTekel, cxeM, TpaduKoB.

5.0pdorpaduueckre U MyHKTYaI[MOHHBIE OIIHOKH.

OuenuBanue pador yyammxesi ¢ OB3

KonTponbHbie paboThl COCTaBICHBI IO YPOBHAM. Y4Yallluecss UMEIOT MPaBoO BHIOOPA YPOBHS
U TpaBo Iepecaaun MaTepuania, ¢ UCIOJIb30BaHUEM 00Jiee BBICOKOI'O YPOBHS IO OTHOLIEHUIO K
BbIOpaHHOMY ITEPBOHAYAIBHO.

OneHka NMCbMEHHBIX KOHTPOJILHBIX PadoT

Otmerka «5» craBUTCS 3a pPabOTy, BBINOJHEHHYIO IOJHOCThIO 0e3 ommbok ¢ 1-2
HEJI0YETaMH.

OtMeTka «4» 3a paboTy, BBHIOJHEHHYIO MOJHOCTHIO, HO MpPU HANUYMU B HEeW He Oosee
OJIHOM HEerpyOOi OMMOKHU M OJHOTO — TPEX HEAOUYETOB.

OtmeTka «3» CTaBUTCS, €CIIM YUYEHHUK MPABUIBHO BHIMOIHUI He MeHee 30% Bcel paboTbl
WJIM JTOTIYCTUIT HEe 0oJiee TpeX HEerpyObIX OIMIMOOK; OJTHON HETpyOOoi OMIMOKH U TPEX HEIO0YETOB;
MpU HAIU4YUU 4-5 HEJOUETOB.

OTtMeTKa «2» CTaBUTCS, €CJIM YUCIIO OMIMOOK U HEJ0UYETOB IPEBBICUIIO HOPMY ISl OLIEHKH
«3» WM IpaBUIbHO BBINOJIHEHO MeHee 30% Bcell paboThl.

VYuurens UMeeT NMpaBo MOCTABUTh YUEHHMKY OLIEHKY BbIIIE TOW, KOTOpas MpPeaycMOTpeHa
«HOPMaMM», €CITU YYEHUKOM OPUTHHAIBHO BBIMOIHEHA padoTa.

[Ipy BBINOJIHEHWH KOHTPOJIBHBIX pabOT MPEeSyCMOTPEHbl BapuaHThl paboOT Ha
OTIpeIeIEHHYIO OLIEHKY (pa3HOYPOBHEBbIE KOHTPOJIbHBIE PA0OTHI).

OuneHka J1a00paTOPHBIX U MPAKTHYECKHUX PaldoT.

OtmeTka «5» CTaBUTCS, €CIM Y4YallMiCs BBIMOJHAET PabOTy B TOJHOM O0ObeMe C
coONroieHMeM HEOOXOAMMOM TMOCIeI0BaTENbHOCTH MPOBEACHHSI OIBITOB U HU3MEpPEHUM;
CaMOCTOSITENIbHO W PAalMOHAJIbHO MOHTHpPYET HEoO0XoauMoe OOOpYJOBaHUE, BCE OIMBITHI
MIPOBOAMT B YCIOBHUSX M peXUMaxX, 00eCIIeUUBAIOIIUX MOJyYeHHE MPaBUIBHBIX PE3YJIbTAaTOB U
BBIBOJIOB; COOMIO/IaeT TpeOOBaHMs MpaBUJI TEXHUKUM O€30MacHOCTH TPyAa; MNPaBHIBHO U
AaKKypaTHO BBIMOJHSET BCE 3alMCH, TaOJIWIbl, PUCYHKH, YEpPTEXKU, TIpadUKH, BBHIYUCICHUS;
IIPABWJIBHO BBINIOJIHAET aHAJIN3 MTOTPEIIHOCTEMN.

OtrMmeTrka «4» 3a paboTy, €ciu BBIIOJHEHBl TPEOOBaHUSA K OIEHKE «5», HO OBLIO
JIOMYIIEHO JIBa-TPU He04eTa; He 0oJiee 01HOM rpy0oii OIMOKHM U OJHOTO HEJT0UETA.

OtmMmeTtka «3» cTaBUTCS, €CIIU paboTa BHIMOJIHEHA HE MOJHOCTHIO, HO 00BbEM BBITTOJIHEHHON
YacTH TAaKOB, YTO IO3BOJISET TMOJYYUTh NPABUIBHBIM PE3yJIbTaT U BBIBOJ; €CIM B XOJI€
MIPOBEJICHUS OIBbITA K U3MEPEHUSI ObLTN JOMYIIEHBI OIINOKH.

OTMmeTKa «2» CTaBUTCS, €Clii paboTa BBINOJIHEHA HE MOJIHOCTHIO M 0OBEM BBIMOJIHEHHON
YacTU HE IO3BOJISIET CHeNaTh NMPaBUIIbHBIX BBIBOJOB; €CIU OIBITHI, U3MEPEHUS, BBIYUCICHUS,
HaOJI01eHNUS IPOBOAMIINCH HEMPABUIIBHO.

B Tex ciywasx, Korjga ydamuicsl MOKa3aJl OpUTHHAIBHBIA W Hambojee parmoHaIbHBIN
MOJAXOJ K BBHINOJHEHHWIO pa0OTHl M B mpoiecce padoThl, HO HE HM30ekKan TeX WIA HWHBIX




HEJOCTaTKOB, OLIEHKA 32 BBIIIOJIHEHNE PA0OTHI IO YCMOTPEHHUIO YYUTEINS MOXKET OBbITh MMOBBIIIEHA
110 CPAaBHEHHIO C YKa3aHHBIMH BbIIIE HOPMaMH.
O1eHKa YCTHBIX OTBETOB.

OTMeTKa «5» CTaBUTCS B TOM Cllydae, €Clu ydaluncs

a) 0OHapy>KUBAET MOJIHOE TOHUMaHue (HU3UUECKOI CYIITHOCTH paccMaTpPUBAEMbIX SIBJICHUIMA
U 3aKOHOMEpPHOCTEH, 3HAaHHE 3aKOHOB M TEOPHH, yMEeT MOATBEPAUTh HX KOHKPETHBIMHU
puMepamMu, IPUMEHUTH B HOBOM CUTYallMH U TIPU BHITIOJHEHUH MPAKTUYECKUX 3a/IaHUM;

0) 1aeT TOYHOE OMpEAETICHHE M MCTOJKOBAaHHE OCHOBHBIX MOHSTHIA, 3aKOHOB, TEOPUH, a
TaK)Ke MPaBUIIbHOE onpe/esieHrne GU3NYECKUX BETMYNH, UX IUHUI] U CITIOCOOOB U3MEpPEHUsI;

B) TEXHUYECKH I'PAaMOTHO BBIMOJHSECT (PU3MUECKUE OIBITHI, YEPTEXH, CXEMbI, Tpa(ukw,
COIIYTCTBYIOILIME OTBETY, MPAaBUJILHO 3aMUCHIBAeT (HOPMYIIbI, MOJB3YSACh MPUHSATOM CHUCTEMOM
YCIIOBHBIX 0003HAYCHUI;

I) IpU OTBETE HE IOBTOPSET JOCIOBHO TEKCT yueOHHKa, a yMeeT oToOpaTh IJIaBHOE,
O00HApPY)KUBAET CAMOCTOSITEILHOCTh M apTryMEHTHPOBAHHOCTH CYXKICHHUH, yMEET YCTAaHOBUTHh
CBS3b MEXKIY M3Y4aeMbIM M paHee HM3yYeHHBIM MaTepHUajoM IO Kypcy (pHU3MKH, a Takxke C
MaTepHajoM, YCBOCHHBIM IIPU U3YUYEHHUH JAPYTUX CMEKHBIX MPEIMETOB;

1) YMEET MOAKPENUTh OTBET HECIOKHBIMU JEMOHCTPALIMOHHBIMU OIBITAMH,

€) YMEEeT JIeNaTh aHaIu3, 0000IICHNUS U COOCTBEHHBIC BBIBOIBI 110 IAHHOMY BOTIPOCY;

) YMEET CaMOCTOSITENIbHO M PAlMOHATBHO paboTaTh C Y4eOHHUKOM, JOMOIHUTEIBHON
JUTEPATypPO U CIIPAaBOYHHKAMH.

OtrMeTka «4» CTaBUTCA B TOM CIy4yae, €CIM OTBET YJOBJIETBOPSICT HA3BAHHBIM BBHIIIE
TpeOOBaHUAM, HO yUalllUHCs:

a) JIOMycKaeT OAHY HerpyOyro omuOKy wWid He Oojiee JABYX HEIOYETOB M MOXKET HX
UCTIPAaBUTh CAMOCTOSATENBHO, WA TIPU HEOOJIBIION MOMOIIN YIUTEIS,

6) He oOnagaeT AOCTATOYHBIMU HAaBBIKAMH pPa0OThI CO CHPABOYHOW JIUTEPATypOit
(HampuMep, YYEHHK YMeeT BCe HalTH, MPABIIILHO OPUEHTHUPYETCS B CIIPaBOYHUKAX, HO paboTaeT
MEJICHHO);

Otrmerka «3» CTaBUTCA B TOM Ciy4ae, €CIM YYalIMiCs TPaBWIBHO TIOHUMAET
(U3NUECKYIO CYIHOCTh PAaCCMAaTPUBAEMBIX SIBJICHUHN M 3aKOHOMEPHOCTEH, HO NPH OTBETE:

a) OOHapy>KMBaeT OTAENbHbIE NpPOOENbl B YCBOEGHUHU CYIIECTBEHHBIX BOIPOCOB Kypca
¢bu3uKy, He NPENATCTBYIOIINE JalbHENIIEMY YCBOSHUIO IPOrPAMMHOTO MaTepHala,

0) UCTIBITHIBACT 3aTPYAHECHUSI B IPUMEHEHUN 3HAHHA, HEOOXOMUMBIX JUIS PEUICHHS 3a71ad
pa3IMYHBIX THIIOB, MPU OOBSICHEHUH KOHKPETHBIX (DM3MUECKUX SIBICHUN HA OCHOBE TEOPUH U
3aKOHOB, WJIM B TIOATBEP)KICHUN KOHKPETHBIX TPUMEPOB MPAKTHIECKOTO MPUMEHEHHS TEOPUH;

B) OTBEYAET HEIMOJHO Ha BONPOCH! yuuTens (ymyckas U OCHOBHOE), MJIM BOCIIPOU3BOAMUT
coJiepKaHre TEeKCTa y9eOHHMKa, HO HEJJOCTATOYHO MTOHUMAET OT/ENbHBIC IOJIOKEHUS, UMEIOIINe
Ba)XHOE 3HAYCHHE B 3TOM TEKCTE;

r) oOOHapy)XHBaeT HEIOCTaTOYHOE TIOHMMAaHWE OTACIBHBIX  TOJOXKCHHH  TPU
BOCIIPOM3BEICHUH TEeKCTa y4eOHUKa, WIM OTBEYAET HEIMOJHO Ha BOMPOCHI YUUTEIs, JTOIyCKas
OJIHY - JIBE TpyObI€ OIINOKH.

OTtMeTKa «2» CTaBUTCS B TOM CIIy4ae, €CIIA YUECHUK:

a) He 3HACT W HE IOHMMAaeT 3HAYUTENBHYIO WJIH OCHOBHYIO YacTh IPOTPaMMHOTO
MaTepHaia B Ipe/eiax MOCTaBICHHBIX BOIIPOCOB;

0) win uMeet cnadbo chopMyIupoBaHHBIE M HETIOJIHBIE 3HAHUS U HE YMEET MIPUMEHSATh UX K
PELICHUIO KOHKPETHBIX BOIIPOCOB U 33/1a4 110 00pa3ily U K MPOBEICHHIO OIBITOB;

B) MJIM TIPH OTBETE JIOIyCKaeT 0oJiee IBYX TPYOBIX OMMOOK, KOTOPhIE HE MOYKET HCIIPABUTh
Jla’ke TPU TIOMOIIH YYUTEIIsl.

®OPMbI, METO/IbI 1 CPEJICTBA OBYUEHUSA
OcHnognoti popmoii opeanuzayuu y4ebHO20 npoyecca AGNAemcs YPoK pAa3H020 Muna:



KOMOUHUPOBAHHBIL YPOK, YPOK U3YYEHUS HOB020 Mamepuand, 3aKpenjieHus U3y4eHHo2o,
no8MoOpeHUue, NpoBepKa 3HAHUL, YMEHUl, HAsvlkos, obobwarowult ypok. Ha ypoxax
OpeaHu3yemcs UHOUBUOYalbHas, 2pynnosas, napras paboma yuawuxcsa. Couemaromcs pasHvie
gopmol pabomul medcoy coboi. Ocywecmensiemcs ompabomrka 6cex U008 OesimelbHOCIL:
paboma ¢ meKkcmom; HaAONOOeHUue 3a pAa3IUYHbLIMU O00BEeKMAamMu, BblNOJIHEHUEe PAa3IUYHbIX
npakmuyeckux pabom. ObOpazosamenvHulii Npoyecc CMpoumcs Had OCHOBE CUCMEMHO-
0esIMenNbHOCMHO20,  TUYHOCMHO-0PUEHMUPOBAHHO20, OughhepeHyuposannozo nooxooos. B
yuebHom npoyecce ucnoawvzyiomes cpeocmsea YMK, UKT, naensaonviti mamepual.

YYEBHO-TEMATUYECKHWH ILTAH

Homep HaumeHoBaHue pa3jesa IIpoao/KUTEILHOCTH
pasjea M3YUYeHHsI pa3jiesia B yacax
1. OCHOBBI MIEKTPOAMHAMUKH (IIPOJOKEHUE) 11

2. KoneGanwust u BOJTHBI 17

3. Ontuka 11

4. OcHOBBI cIelIMaIbHON TEOPUH OTHOCUTEIBHOCTH 4

S. KBanToBas ¢usuka. Pu3nKa aToMa ¥ aTOMHOTO s,/Ipa 18

6. Crpoenue BeenenHoi 5

7. Peseps 2

UTOIro 68

TEMATUYECKHU IMTOYPOUHBIN IJIAH
yueOHOro npeaMera «(pu3nka

11 kaace (2 yaca B HeaeJs110; 34 y4eOHBIX He/leJIH)

Ne ypoka Tema ypoka
1/1 Uncempyxkmaoie no Th. BzaumopericTBue TOKOB. MarHuTHOE 1OJIe
212 BekTop MarHuTHOM WHIYKIIMH — OCHOBHAS
XapaKTePUCTHKA MATHUTHOTO TOJIS
3/3 Hnuempyxmaoe no Th. Jlaboparopras padota Ne 1 «Habmronenue
JEUCTBUSA

MATHUTHOTO TIOJIS HA TOK).
Pemenue 3agau

4/4 JelicTBMe MATHUTHOIO MOJISI HA ABUKY LU CH
3aps.
Cuaa Jlopenuna

5/5 Mar»uTHEIE CBOIICTBA BEIECTBA

6/6 Oo6o0mIaroIee MOBTOPEHUE

7/1 SIBJ1eHHe 3JIeKTPOMArHUTHOH MHIYKIMH




8/2

HNupyxkuuoHHOe 3jIekTpHYeckoe noJje. Ilpasuio
Jlenna

9/3 Hnempyxmaowe no Th. JlaGoparopuas padora No 2 «M3y4enue
SIBJICHUSI
3JIEKTPOMATHUTHON HHIYKIHI»

10/4 3aKOH 3JIEKTPOMATHUTHOM WHIYKIHH

11/5 SIBiieHue caMOMHAYKIUU. HAYKTUBHOCTh. DHEPrUusi MArHUTHOTO
TOJIS

12/1 KoueboaTeabHoe nBHKeHHe. [HHAMHKA K0J1€0aTeILHOI0 ABHKEHHS

13/2 Onucanne IBHKEHUS KOJI€OATEIbHBIX CHCTEM.
Pemenue 3agay

14/3 Uncmpyxkmaowe no TH. JladopatopHasi pagora No 3 «Onpenenenue
yCKOpeHust
CBOOOHOrO MA/IEHHSsI C OMOIIbI0 MASITHHKA»

15/4 Boiny:kaeHHble Kosiedanus. Pe3onanc

16/1 KouebarenbHblii KouTyp. CBOGOAHBIE
3JIEKTPOMATHUTHbIE KOJIeOaAHMsI

17/2 TeopeTnyeckoe onmucanne 3JIEKTPOMATHUTHBIX KOJI€0aHMI

18/3 IlepeMeHHBIi IEKTPHYECKHIT TOK. DJIEKTPHUUECKUI TOK Ha Y4acTKe
IIENH C pe3ucTopoM. Pemenue 3amau

19/4 IlepeMeHHBIN JIEKTPUYECKUI TOK Ha peaIbHOM
yudacTke 1enu. Pesonanc

20/5 [Tonmy4yeHne mepeMEeHHOTO IEKTPUIECKOro Toka. Ilepemaya
MEPEMEHHOTO DJIEKTPUIECKOTO TOKA.
Tpancdopmarop

21/1 MexaHn4ecKue BOJIHbI. 3BYKOBbI€ BOJTHBI

22/2 WuTepdepeniys MexaHn4eckux BoJIH. Pemenue
3agad

23/3 JIudpakius v moIsipu3aiis MEXaHHIeCKUX BOJTH.
Pemenue 3anau

24/1 DJIeKTPOMATHUTHAS BOJIHA

25/2 CBoiicTBA YJIEKTPOMATHUTHBIX BOJIH

26/3 H3o6perenne paauo A. C. ITonosbim. IpuHmmmn
paanoTenedOHHON CBA3M

27/4 ITousatne o TeIEeBUICHUN

28/5 Kondepennmst «Pa3Butne CpesicTB CBA3H»

29/1 BBenenue: pa3BuTue B3MIIAI0B Ha IPUPOAY CBETA

30/2 [Mpunnumn [roiireHca. 3akoH OTpaXKeHHUs CBETa. 3aKOH TPETOMIICHUS

ceera. [lonHOE OTpaxeHune




31/3

Hucmpykmase no Th. JlabopaTtopnas pabora Ne 4
«M3mepenne nmokasaTesst MpeIoMIICHHS CTEKIa»

32/4 Jlunza. Iloctpoenue uzoOpakeHuss B TOHKOW nmH3e. Dopmyna
TOHKOM JIMH3bI. Penienue 3anau

33/5 Hncmpyxkmaoie no Th. Jlaboparopnas padota Ne 5 «OnpenencHue
ONTUYECKOMN
CHJIBI ¥ (POKYCHOTO paccTOsHUS coOUparomiei
JIUH3BI»

34/1 Hucnepcus ceera. [lornomenne ceeta

35/2 Hurepdepenuus ceera

36/3 Judppakuus cBera

37/4 OudpakuuonHas peméTka. Peumrenne 3agay

38/5 Uncmpyxkmaowe no TH. JladopatopHasi pagora No 6 «Onpenenenue
JJIMHBI CBETOBOM BOJIHBI € IOMOUIbLIO TN (PAKIMOHHOM
PEIETKI

39/6 Moasipusanus cBeTa

40/1 Kiaccuueckas ¢usuka u nocrynarsl CTO

41/2 OTHOCUTEILHOCTH OTHOBPEMEHHOCTH.
Kunematuka CTO

42/3 PensituBuctckas nmHamuka. Pemmenne 3anay

43/4 [IIkana >J€KTPOMArHUTHBIX BOJIH.
WudpakpacHoe u ynbTpadroieToBOC N3ITydeHUs

44/1 Bo3HuKHOBeHHe KBAaHTOBO# H3NKH.
DoTo3/1IeKTpUIecKuii 3 eKT 1 ero 3aKOHbI

45/2 CBeToBbIC KBaHThI. YpaBHeHue poroddpdexra

46/3 dotownsl. ['mnoresa ae bpoitns

47/4 JlaBnenue cBera. OnbiTel JIeOeneBa

48/1 OmnbiT Pe3epdopna. SAnepuas moaean aroma. Teopus bopa

49/2 Hcnyckanue W morJiomenne cBera aromamMu. CoeKkTpbl

50/3 CrieKTpaJbHbIii aHAJIN3 U €ro NPHUMEeHeHHe

51/4 XumMuueckoe eiicTBHE CBeTa.
Uncempykmaoi no Th. JlabopaTtopHas pa6ora Ne 7 «Habaonenue
CILIONIHOIO ¥ JINHEIYaTOr0 CIEKTPOB»

52/1 Cocras sipa. S nepHbie CHIIBI

53/2 DHeprus CBsI3U aTOMHBIX sijiep. SliepHble peakun

54/3 MeToabl HAGII0IeHHS U PerucTPauu
3JIEMEHTAPHBIX YACTHI

55/4 PaaHoaKTHBHOCTH. 3aKOH PaJHMOAKTHBHOIO pacnaja.
Pemenne 3aga4

56/5 HckyccTBeHHAsi paIHO0aKTHBHOCTD. [loyuenue
M HCTOJIL30BAHHE PATHOAKTHBHBIX H30TONOB

57/6 Henenue sinep. Llennas peakuust Je1eHust

58/7 SInepHblii peakTop. ATOMHAs JIEKTPOCTAHIUSA.
IloHsITHE O TEPMOSIIEPHBIX PeaKIHIX

59/8 BuoJsiornyeckoe aeiicTBHe pajHOaKTHBHBIX
M3ayqenunii. Ycnexu, nepcrneKTHBBI H NPOGIEMbI pa3BUTHSI
SIACPHOI SJHEPreTHKHU

60/1 ®du3uyeckuii Mup u ero no3uanue. [oHsiTHe 06 YTEMEHTAPHBIX

qyacTuuax.
Knaccm])mcaunﬂ JIEMCHTAPHBIX YaCTHIL




61/2

JBu:xeHue U B3auUMOeiicTBHE 3J1eMEHTAPHBIX
yactun. CoBpeMeHHasi puznyeckasi KapTHHA MHPA

62/1 ®dusnyeckas cucrema 3emiasi—Jlyna

63/2 ®du3nyecKasi IPUPOAA MIAHET U MAJIBIX TeJ
CoJiHe4HO¥ cucTeMbl

64/3 Coannue

65/4 OCHOBHBIE XapaKTEPUCTUKH 3BE3]

66/5 [amakTUKU U UX XapaKTePUCTHKH

67/1 IToBTOpeHue

68/2 IToBTOpeHue




JIuct BHeCeHUs1 U3BMEHEHUH B pabouyIo MporpaMmy

Ka IIpen Ne IIpuka3s
Cnocod KOppeKTHPOBKH
acc MeT ypoka
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