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KOMITIEKT KOHTPOIBHO-OIIEHOYHBIX CPEACTB I TEKYIIEro KOHTPOJS MO y4eOHOMY Mpel-
Mery OVIIL.12.®usnka pazpadboran B cOOTBETCTBUM ¢ DeepaibHBIM TOCYAapCTBEHHBIM 00pa3oBa-
TEIbHBIM CTAHJAPTOM IO CHEIUAIBHOCTH CPEIHEro mpodeccuoHanbHOro oodpazoBanus 23.02.07
TexHuueckoe 00CTyKUBAHUE U PEMOHT aBTOTPAHCIOPTHBIX CPeACTB (MpHKa3 MUHIPOCBEUICHUS
Poccuu ot 02.07.2024 Ne453, 3apeructpupoBan B Muntocte Poccuu 07.08.2024 Ne 79036); na oc-
HOBe TpeboBaHuil DenepalibHOrO TOCYJapCTBEHHOIO 00pa30BaTENBHOrO CTaHAApTa CPeaHero oo-
niero oopasoBanus (yTBepkaeH npukaz MunoOpaayku Poccum ot 17.05.2012 N413, 3apeructpu-
poBan B Musnrocte Poccun 07.06.2012 Ne 24480) (B pen. ot 27.12.2023) u denepanpHoii oOpa3oBa-
TEJIBHOW TporpamMMmbl cpefHero oobmiero obOpa3oBanus (mpuka3 MunnpocBenienuss Poccun ot
18.05.2023 Ne 371, 3apeructpupoBan B Muntocte Poccun 12.07.2023 per.Ne 74228) (B pen. ot
19.03.2024); ¢ yuerom «KoHuemnuu npemnoaaBanusi o0meo0pa3oBaTeIbHBIX AUCHUILUIMH C YY€TOM
npodeccuoHaNbHOM HAMPaBICHHOCTH MPOTPaMM CPETHET0 MpodeccrnoHalbHOTO 00pa3oBaHus, pea-
TU3yeMbIX Ha 0a3e OCHOBHOro o0miero odpaszoBanus» (Pacmopsbkenne Munnpocsemienus: Poccumn
ot 30.04.2021 Ne P-98); B coorBercTBuU C I[lonokeHHeM O TEKyIIeM KOHTPOJIE YCIIEBAaEMOCTH U
MPOMEXYTOYHON arrectanuu obOydaromuxcsi MiBanTeeBckoro ¢uimana MOCKOBCKOTO MOJTUTEXHU-
YECKOT'0 YHUBEPCUTETA.
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1. ITACHOPT KOMIIVIEKTA KOHTPOJIBHO-OIIEHOYHbBIX CPEJICTB
1.1. OO6saacTh NpUMEHEeHUsI KOMILIEKTA KOHTPOJIbHO-0IIEHOYHBIX CPEACTB

KOMITIEKT OIIEHOYHBIX CPENCTB IMpEIHA3HAUeH JJIs OICHKU PE3yJIbTaTOB OCBOCHHS Y4eOHOTO
npeamera OYIIL.12. ®usuka:

Jluynocmmuuix

1) epasicoanckoeo socnumanus:

— c(OopMHPOBAHHOCTh TPAKIAHCKOW MO3UIMU OOYYaroIIerocsi Kak akTUBHOTO U OTBETCTBEHHOIO
YJIeHa POCCUICKOro 00111eCTBa;

— MPUHATHE TPAAUIMOHHBIX 0OIIECYETIOBEUSCKIX TYMAHUCTHUECKUX U IEMOKPATUICCKUX IEHHOCTEH;

— TOTOBHOCTH BECTH COBMECTHYIO JICATEIHHOCTh C MO3HIIMUA COTPYTHUYECTBA B MHTEpECax IpaKiaaH-
CKOTO O0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIILHON OpraHu3allnu;

— ymenue 3¢G(HEeKTUBHO B3aMMOJEUCTBOBATh C COLIMAJIBHBIMU MHCTUTYTAMH B COOTBETCTBHHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

— TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1€ATEIbHOCTH;

2) nampuomuyecko2o 80CNUMaHus:

— c(hOPMHPOBAHHOCTH POCCUUCKOM IPa)K1aHCKOW UACHTHYHOCTH, MaTPUOTHU3MA;

— IEHHOCTHOE OTHOIIICHUE K TOCYJapPCTBEHHBIM CUMBOJIaM, JOCTHKCHHUSIM POCCHICKUX YUEHBIX B 00-
JaCTH (PU3UKU U TEXHUKE;

3) 0YX08HO-HPABCMBEHHO20 BOCNUMAHUA!

— c(hopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO TIOBEICHUS;

— CIIOCOOHOCTH OIICHMBATh CHUTYAlMIO M NMPHUHUMATh OCO3HAHHBIC PEHICHHS, OPUEHTUPYSICh HAa MO-
PaIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHUCJIC B JACSITEILHOCTH YIEHOTO;

— OCO3HaHHE JUYHOTO BKJI/Ia B TOCTPOCHHUE YCTONYMBOTO Oy yIIEro;

4) acmemuuecko2o 60CNUMAaHUA:

— OCTETHYECKOE OTHOIICHHE K MHUPY, BKJIOUasi 3CTETUKY Hay4HOTO TBOPUYECTBA, MPHUCYIIEro (usnye-
CKOW HayKe;

6) mpyoo6020 60CNUMAHUSL.

— HHTEepec K pa3Nnu4yHbIM cdepaM mpodecCHOHATBHON AeATeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (QU-
3UKOM M TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP OymyIiei mpodeccuu U peaan3oBbI-
BaTh COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHHUIO U CaMOOOpa30BaHUIO B 001acTU (UMK Ha MPOTHKE-
HHUH BCEH XU3HU;

7) 9KOI02U4eCcK020 8OCNUMAHUSL!

— c(hOopMHPOBAHHOCTh DKOJNOTUYECKONW KYIBTYpPbhI, OCO3HAHHE TIOOATBHOTO XapakTepa JKOJIOTHYe-
CKHUX Ipobiem;

— IUIAHUPOBAHWE W OCYILIECTBJIEHUE ACHUCTBUI B OKPYKAIOUIEH CpElle€ Ha OCHOBE 3HAHMS IIEJei
YCTOWYMBOTO Pa3BUTHUS YCIIOBEUCCTBA;

— pacUIMpeHHe OMbITa IEATEIBHOCTH IKOJIOTUYECKON HAMPaBICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HA-
HUM 1o (u3HKe;

8) yennocmu HayuyHo2o no3HaAHUA

— c(hopMHPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOMIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (HH3H-
YECKON HayKH;

— OCO3HAaHHE IEHHOCTH HAYYHOH NeATEIHbHOCTH, TOTOBHOCTH B TpOIleCCe M3Y4YeHHs] (DU3UKU OCY-
IIECTBIISATH MPOEKTHYIO M HCCIIEOBATENBCKYIO IEATETHHOCTh MHAUBHUIYATBLHO U B TPYIIIIE.

Memanpeomemnuix

1) 6a3oBbIe JJIOTHYECKUE JCHCTBHUS:

— CaMOCTOSITEIIBHO (hOPMYJIMPOBATH U aKTYaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

— ONPEICINIAThH LEIH JISATEITBHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUH MX JOCTHIKCHHUS,

— BBIABJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3HUECKUX SBIICHUSX;

— BHOCHUTH KOPPEKTHBBI B JIATCIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IICNISIM, OICHUBATH
PUCKH TIOCIICICTBHIA JESITEILHOCTH;



pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

BIIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMH MTOHATHAMHI M METOIaMU (PU3UUYECKON HAYKH;
BJIaJICTh HAaBBIKAMU Y4eOHO-MCCIIEOBATENBCKOW M MPOEKTHOW NIEATENLHOCTH B 001acTH (pU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY TIOMCKY METOJIOB PELICHHUs 3a7au (PU3NIeCKO-
rO COJIepKaHusl, IPUMEHEHUIO Pa3IMYHBIX METOJOB ITO3HAHUS;

OCYIIECTBIATh PA3JIMYHbIC BHUJIBI JEATEILHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIIpeTa-
IIUH, TPe0OPa30BAHUIO U TPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YUCIIE IIPU CO3/1a-
HUM Y9€OHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBIIAT NTPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJIM3HpPOBATh 3a/1a4y, BBIABUTaTh THIIOTE3Y €&
pelIeHHsI, HAXOIUTh apryMEHTHI JJIsl JOKa3aTeIbCTBAa CBOMX YTBEPXKICHUH, 3a/1aBaTh apaMeTphl U
KPUTEPUU PELLICHUS;

aHAJM3UPOBATH MOIYUYCHHBIE B XOZ€ peIIeHHUs (PU3UUECKUX 33/1a4 Pe3yJbTaThl, KPpUTUYECKU OICHU-
BaTh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M (POpPMYyITUpPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHON JEATEILHOCTH, B TOM YHUCIIE
IIPU U3YyYEHUU (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

paspabatbIBaTh IJIaH pelieHus: npolaemMbl ¢ yUETOM aHAIM3a UMEIOLIUXCS MaTepUalbHbIX U HEMa-
TEepPHAIIbHBIX PECYPCOB;

YMETh EePEHOCUTH 3HAHUS 0 (PU3UKE B MPAKTHUECKYIO 00IACTh KU3HEACATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEJAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXO/bl M PEILICHHS;

CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE AbTePHATUBHBIC PELICHUS.

3) pabora ¢ uHpopmanuei:

BJIAACTb HABBIKAMH ITOJIYYCHUA I/IH(i)OpMaHI/II/I (1)I/I3I/I‘-IGCKOFO COACPIKAaHUA M3 MCTOYHUKOB Pa3HbIX
TUIIOB, CAMOCTOSITEIPHO OCYIIECTBISITh TIOWCK, aHAJIN3, CUCTEMATH3AIMI0 ¥ WHTEPIPETAINIO HH-
dbopMalnuu pa3IUYHbIX BUIOB U (HOPM TPEICTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

HCIIOJIB30BAThL CPCACTBA I/IH(l)OpMaIII/IOHHI)IX W KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B PEIICHUN KOTHU-
TUBHBIX, KOMMYHUKATHBHBIX W OpraHHU3allMOHHBLIX 3aJa4d C CO6J'HOI[CHI/ICM Tp€6OBaHI/Iﬁ OpProHoMHu-
KM, TEXHUKHA 0€30MacHOCTH, THTUEHBI, PeCypcocOepeKeHusl, MPABOBBIX U ITUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 0€301MaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UUECKOTO COAEpk aHHS B PA3TUYHBIX (GopMmaTax ¢ Y4ETOM Ha3HAYEHUS WH-
dbopMaluu U 1eNeBOi ayIuTOPUH, BHIOMpAsi ONTUMANbHYIO (OpMY MPEICTABICHUS U BHU3yalH3a-
II1UH.

4) obOmieHwMeE:

OCYILIECTBIIATH OOIIEHNE HA YpoKaX (PU3HKH U BO BHEYPOUHOU €A TEIbHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(IMKTHBIX CUTYalMil U cMAr4aTh KOH(QIUKTHL;
pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

5) COBMCCTHAA ACATCIbHOCTD.

MMOHUMATh W UCITOJIH30BaTh MIPEUMYIIECTBA KOMAHHOW U WHIUBUIYAIbHOU PabOTHI;

BBIOMPATh TEMATHUKY U METOJBI COBMECTHBIX NEUCTBHM C YIETOM OOIIMX MHTEPECOB U BO3ZMOXKHO-
CTEM KaKI0TO YjieHa KOJIJICKTUBRA,

MIPUHUMATh LEIU COBMECTHOU AESATEIBbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH ACHUCTBUS 110 €€
JOCTUKEHHIO: COCTABIIATH IJIaH ACHCTBUIA, pacIpeAeaTh POJIU ¢ YIETOM MHEHUIN y4aCTHUKOB, 00-
CYXXJIaTh PE3yNbTaThl COBMECTHON PabOTHI;

OILICHUBATh KaUeCTBO CBOETO BKJAJa U KXKIOTO YYaCTHUKA KOMAaHIBI B OOIIHMI pe3ynbTaT Mo pas-
paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEH C MO3UIUA HOBU3HBI, OPUTHHAIBLHOCTH, MpPAKTHYE-
CKOM 3HAUYMMOCTH;

KOOPJMHHUPOBATH M BBHITMIOIHATH PA0OTY B YCIOBHUSIX PEAIbHOTO, BUPTYATHHOTO M KOMOMHHUPOBAHHO-
I'0 B3aMOJCHCTBUS;



— OCYUIECTBJIATh MMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3IMUHbIX CUTYallUsIX, IPOSBISATH TBOP-
4eCTBO U BOOOpakeHue, ObITh MHULIMATUBHBIM.

6) camoopraHu3anus:

— CaMOCTOSITEJIBHO OCYIIECTBIISATH [MO3HABATEIBbHYIO JEATEIBHOCTh B 007aCTH (PU3UKU U ACTPOHOMMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

— CaMOCTOSITEJIBHO COCTABJIATH IIJIaH PELIEHMs] paCUETHBIX U KaUeCTBEHHBIX 33/1a4, IIJ1aH BBIIIOJIHEHUS
MPAKTUYECKON pabOThl ¢ YIETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MpEaIo-
YTEHHI;

— pacHHMpsATHh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUH;

— JenaTb OCO3HAHHBII BEIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHHE;

— OLIGHUBATh MIPHUOOPETEHHBIN OIIBIT;

— CcIocoOCTBOBAaTh (DOPMHUPOBAHUIO U MPOSBIICHUIO 3PYAULIUU B 001acT (U3UKH, TOCTOSHHO MOBBI-
maTh CBOM 00pa30BaTeIbHBIN U KYJbTYPHBIH YPOBCHBD;

7) CaMOKOHTPOJIb!

— JaBaTh OLICHKY HOBBIM CHUTYalllsiM, BHOCUTb KOPPEKTHBBI B JIEATEIbHOCTh, OLICHUBATH COOTBET-
CTBUE PE3YJIbTATOB IIEJISM;

— BJAJETh HABBIKAMH MMO3HABATEIHHON pe(IeKCHH KaK OCO3HAHWS COBEPIIAEMBIX JIEHCTBHI W MbIC-
JIUTEJIbHBIX IIPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHMIA;

— HCIIOJIb30BaTh MPUEMBI peIEKCUU AJIsl OLICHKH CUTYalluH, BEIOOpA BEPHOTO PEILICHUS;

— OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS M0 UX CHIKEHHUIO;

— MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3YIbTaTOB AEITEIbHOCTH;

8) SMOLIMOHANIBHBIN WHTEIJIEKT, NPEoaralonuii CoOpMUPOBAHHOCTD:

— CaMOCO3HAHHUS, BKJIIOYAIOMIETO CIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHHUE, BUIETH
HaIpaBJIEHUs] Pa3BUTHUSI COOCTBEHHON AMOIIMOHAIBHOMN cepbl, OBITh YBEPEHHBIM B ce0¢€;

— CaMOpEeryJIMpOBaHus, BKIIOYAIOUIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBEJICHHE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTB,
OBITH OTKPBITHIM HOBOMY;;

— BHYTPEHHEH MOTHMBAallMHU, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTH)KEHMIO LIEJIH U YCHeXy, ONTHMU3M,
MHUIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEN;

— DMIIATUH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSTHHE APYIHX, YUYUTHIBAThH
€ro MpH OCYILECTBIEHUH OOILIEHNS, CIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

— COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBAaTh OTHOIICHUS C JPYTUMH JIIOJIbMU,
3a00TUTbHCA, TPOSBIATH HHTEPEC U pa3periaTh KOHPIUKTHI.

9) npunsTHE CEOs U IPYTUX:

— MpUHUMATH ce0sl, TOHUMAasi CBOU HEAOCTATKU U JIOCTOMHCTBA;

— MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MPH aHAIM3€E PE3yIbTaTOB AEITEIbHOCTH;

— TpU3HaBaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIMIUOKY.

Ilpeomemmnuvix

16) chopMHpPOBaHHOCTh MPEJCTABICHUNH O POJIU M MecTe (U3HKKA M aCTPOHOMUHM B COBPEMEHHOM

Hay4YHOH KapTHHE MHpa, O cHcTeMooOpa3yromeil poiau (U3NKHA B pa3BUTHH €CTECTBEHHBIX HAYK, TEX-

HUKHU U COBPEMEHHBIX TEXHOJIOTHUH, O BKJIa/le POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BH-

THE HayKd; MOHMMaHuE (PU3NYECKOM CYITHOCTH HaOJII0JaeMbIX SBJICHUNH MUKPOMHPA, MAaKpOMHUpPA U

Merammpa; MoHUMaHUE POJM aCTPOHOMHH B MPAKTUYECKOM JEsTeNbHOCTH 4YeJOoBeKa W JajbHeieM

HAyYHO-TEXHUUYECKOM Pa3BUTHH, pOJU (PU3HUKU B (POPMUPOBAHUU KPyro3opa M (yHKIIMOHAIHHOHN Ipa-

MOTHOCTH Y€JIOBEKa JIJIsl pelIeHUs] MPAaKTUYECKUX 3a/1ay;

20) chopMHPOBAaHHOCTh YMEHHI pacro3HaBaTh (pu3nueckue siBIeHus (IIPOIEecChl) U OOBACHATh UX Ha

OCHOBE M3yUYEHHBIX 3aKOHOB: PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBUKEHHE, CBOOOI-

HOE MaJIeHue Tell, IBWKEHHUE M0 OKPYKHOCTH, HHEPIUS, B3aUMOJICHCTBUE Tel, KojeOaTenbHOe JBIKe-

HUE, PE30HAHC, BOJIHOBOE JABWXKeHUE; TudPy3usi, OpOyHOBCKOE JBUKEHHUE, CTPOCHUE KUIAKOCTEH M

TBEPJBIX T€J, U3MEHEHHE 00beMa Tell IPU HarpeBaHuu (OXJIAXKJIEHHUH), TEIIOBOE paBHOBECHE, HCIIa-

peHue, KOHJIeH callusl, MIaBJIeHHe, KpUCTaNIN3allks, KUIIEHUE, BIaXKHOCTh BO3/yXa, CBSI3b CpeIHEN KU-

HETHYECKOW SHEPTHH TEIUIOBOTO JIBUKEHHUS MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, MOBBIILICHHE J1aB-

JIEHUS Ta3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSA3b MEXKIY IapaMeTpaMu COCTOSHUS ras3a B



M30IpoLIeccax; dIEKTpU3alus Tel, B3auMOJCICTBUE 3aps0B, HArPEBaHUE MIPOBOJHUKA C TOKOM, B3a-
UMOJIEHCTBE MAarHUTOB, 3JIEKTPOMATrHUTHAs MHIAYKIIMS, N€HCTBUE MAarHUTHOTO IOJIs1 HA IPOBOJHHUK C
TOKOM M JIBUXKYIIMICS 3apsijl, JIEKTPOMAarHUTHbIE KoeOaH!us U BOJHBI, IPSIMOJIUHEHHOE pacpocTpa-
HEHHE CBETa, OTPAXEHUE, IperoMiIeHue, nHTepdepenus, ndpakuys 1 MoJIIpU3aIHs CBEeTa, JUCIIep-
cust cBeTa; PoTo3NEeKTpUUecKuil 3(pdeKT, CBETOBOE JaBiieHUE, BOSHUKHOBEHUE JIMHEHUATOro CreKTpa
aToOMa BOJIOPOJa, ECTECTBEHHAs! U UCKYCCTBEHHAs paJJMOaKTUBHOCTB;

30) BiazieHUe OCHOBONOJIArAIOIUMH (PU3MUECKUMH MOHITUAMHU M BEIMUYMHAMMU, XapaKTEPU3YIOLIUMU
¢u3nveckrue mpouecch (CBSI3aHHBIMH C MEXaHHMUYECKHM JBH)KEHUEM, B3aUMOJICHICTBUEM TeJl, MEXaHU-
YECKMMHU KOJICOAHUSAMHU U BOJIHAMH; aTOMHO-MOJIEKYJIIPHBIM CTPOEHHEM BEIIECTBA, TEIUIOBBIMU IIPO-
LIECCaMU; NIEKTPHUUECKUM U MarHUTHBIM MOJISIMU, JJIEKTPUUECKUM TOKOM, 3JIE€KTPOMAarHUTHBIMU KOJIe-
OaHUSMHU U BOJIHAMH;, ONITHYECKUMHU SBJICHUSMH; KBAHTOBBIMH SIBJICHUSIMHU, CTPOSHHEM aTOMa M aTOM-
HOTO $]pa, PaJUOAKTUBHOCTHIO); BJIAZICHHE OCHOBOIIOJATAIOIIMMU ACTPOHOMHUYECKUMH IMOHSITHUSIMU,
MIO3BOJISIIOIIMMU XapaKTepU30BaTh MPOLIECCHI, IPOUCXOJAIINE Ha 3BE3/1aX, B 3BE3JHBIX CHUCTEMAX, B
MEXTraJlaKTH4YECKOM cpefie; NBUKEeHNEe HEOSCHBIX Tell, SBOJIIOLIUIO 3Be3]1 U BeeneHHoi;

40) BiajeHUe 3aKOHOMEPHOCTSMHU, 3aKOHAMU U TEOpHUSIMHU (3aKOH BceMupHoro Tsrorenus, I, II u 11
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOM SHEpruM, 3aKOH COXPAaHEHHs UMITYJbCa, IPUH-
LI CYNEPHO3ULMHN CHJI, IPUHLIUIT PAaBHOIIPABHOCTU MHEPLMAIBHBIX CUCTEM OTCYETA; MOJIEKYJSPHO-
KHHETHUYECKYIO TEOPHUIO CTPOEHHUS BELIECTBA, Ta30BbI€ 3aKOHBI, IEPBbII 3aKOH TEPMOAMHAMUKH; 3aKOH
COXPAaHEHHUs AJIEKTPUUYECKOro 3apsiza, 3akoH Kyiona, 3akoH Oma Juis yyacTka 1enu, 3akoH Oma s
IIOJTHOM 3JIEKTpUUYECKOU LenH, 3akoH Jlxoyns - JleHua, 3aKoH 3JIeKTpOMarHUTHOM MHIYKIMH, 3aKOH
COXPAHEHHUs SHEPIHH, 3aKOH IPSIMOJIMHEMHOIO paclpOCTPAHEHUsI CBETA, 3aKOH OTPa)KCHMsI CBETA, 3a-
KOH IPEJIOMJICHHUSI CBETA; 3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHMs MMITYJIbCa, 3aKOH COXpaHe-
HUS 3JIEKTPUUECKOI0 3aps/ia, 3aKOH COXPAHEHUs1 MacCOBOI0 4YHCIIa, OCTyIaThl bopa, 3akoH pagnoak-
TUBHOTO PAcIa/ia); yBEPEHHOE UCIOIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH MpH aHaN3e (PU3NIECKUX
SIBJIEHUM U TIPOLIECCOB;

56) ymMeHue yuyuThIBaTh TPaHULIbI IPUMEHEHUS U3yUYEHHbIX (PU3MUECKUX MOJIENIeH: MaTepualibHas TOY-
Ka, MHEepIMaJIbHasl CUCTEMa OTCUeTa, UIeaIbHbIN ra3; MOAEIN CTPOEHUS ra3oB, )KMJIKOCTEH U TBEPIbIX
TeJ, TOYEYHBbIN 3JEKTPUUECKUH 3apsi, sAepHas MOJeNb aToMa, HYyKJIIOHHAas MOJENIb aTOMHOTO spa
IIpU pelIeHnn (U3NUECKUX 3a/1a4;

60) BiajieHUe OCHOBHBIMH METOAAMU HAYYHOTO MO3HAHMS, UCHOJIb3yeMbIMU B (DPU3UKE: MPOBOJIUTH
MpsIMblE M KOCBEHHbIE U3MepeHUsl (U3NYECKUX BEIMYMH, BHIOMpas ONTUMAaJIbHBIN CIIOCO0 U3MEpeHus
U HUCIIOJIb3YSl U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN N3MEPEHUH, IPOBOINUTD UCCIIEI0OBAaHUE 3aBU-
cumocTel (pU3MUECKUX BEJTMYHH C MCIIOJIb30BAHUEM NPSAMBIX U3MEPEHUH, O0BSICHAThH MOJyYEHHBIE pe-
3yJIbTaThl, UCTIOJIB3YS (PU3UUYECKHE TEOPUH, 3aKOHBI M TIOHATHSI, U JIeNaTh BBIBOBI; COOMII0IaTh paBU-
J1a 6€30MacHOro Tpyda IpU MPOBEACHUN HCCIEI0BaHUMN B paMKax yueOHOro 3KCIepUMEHTa U y4eOHo-
HCCIIEI0BATENILCKON JIEATEIbHOCTU € HCIOJIb30BAHUEM IIU(PPOBBIX U3MEPUTENILHBIX YCTPOMCTB M Jia-
OopaTopHOro 00O0pYyAOBaHUS; CHOPMUPOBAHHOCTH MPEICTABICHUM O METOJaX TMOJYyUYEeHUs] HAyYHBIX
ACTPOHOMUYECKUX 3HAHWM;

76) chopMHUpPOBAHHOCTH YMEHHUSI PEIIaTh PACUETHBIC 3aJ]a4M C SBHO 33aJIaHHON (hPU3HYECKOM MOJECIIBIO,
UCNOJb3Ys (PU3NYECKHE 3aKOHBI U IPUHIUIIBI; HA OCHOBE aHaJIM3a YCIOBUS 3a7aull BBIOMpaTh (pusmye-
CKYI0 MOJIEJIb, BBIIEIATh (U3NUYECKNE BETUUYUHBI U (POPMYJIIbI, HEOOXOAUMBIE JJIsl €€ PellIeHus, TPOBO-
JMTh PacyeThl U OLIEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HaYCHHs (PU3NUECKO BEIMUYUHBI; pelaTh Ka-
YeCTBEHHBIE 33/a4H, BEICTpanBasi JIOTMUECKH HEMPOTUBOPEUHUBYIO LIETIOUKY PACCYXACHUN C OMOpPOH Ha
M3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

80) chopMupoBaHHOCTH YMEHHS IPUMEHSTH MTOJIYICHHBIC 3HAHUS JJI OOBSICHEHHsI YCIOBHM MPOTEKa-
HUS (U3NYECKUX SIBICHUH B IPUPOJAE U JUIS MPUHATHUS MPAKTUUYECKUX PEIIEHUH B OBCEIHEBHOM KU3-
HU Ais oOecrieyeHHs O€30MacHOCTH MpU OOpalleHUuu C OBITOBBIMH NMPUOOpaAMH U TEXHUYECKUMU
YCTPONCTBAMHU, COXPAHEHUS 3/10POBbS U COOJIOAEHUS HOPM KOJIOTHYECKOTO MOBEICHUSI B OKPYKak0-
el cpene; MOHMMaHHe HEOOXOAUMOCTH MPUMEHEHHUS TOCTHKEHUN (PU3UKN U TEXHOJIOTUHM ISl paliy-
OHAJILHOT'O NPUPOOIOJIb30BAHNUS;

90) chopMUpPOBaHHOCTH COOCTBEHHOMN MO3UIIMH MO0 OTHOLICHHIO K (pu3ndeckoi nHpopManuu, noayya-
€MOH U3 pa3HbIX HUCTOYHMKOB, YMEHUH HCIIOJIb30BaTh LIU(PPOBBIE TEXHOJIOTHU Ul MOMCKA, CTPYKTY-
PUpPOBaHUsl, UHTEPIPETALIMN U MPECTABICHUs Y4eOHOM U HAy4HO-NOMYISIpHOIN HHMOpMaLuK; pa3Bu-
THE YMEHUH KPUTHUECKOTO aHAIN3a MoJydaeMoi nHpopMaIuu;



106) oBnaseHne yMeHUsIMU paboOTaTh B TPYIIE C BBHIMOJHEHUEM PA3IMUHBIX COIMAIBHBIX POJIEeH, IIa-
HUPOBaTh pabOTy IPYMIbI, PAIIHOHAILHO PACIPENENATh ACATEIbHOCTh B HECTAHAAPTHBIX CUTYaIHSX,
a/IeKBaTHO OLIEHUBATh BKJIAJ Ka)KJOTO U3 YUaCTHUKOB IPYIIIBHI B PEIlIEHHE paccMaTpuBaeMoil mpoobJie-
MBI;

ly) chopMUpPOBaHHOCTh MOHUMAHUS POJIU (PU3UKU B SKOHOMUYECKON, TEXHOJIOTHYECKON, COLIMAIbHOM
U 3TUYECKOH cdepax esITeTbHOCTH YelIOBEeKa; POJM M MecTa (PU3MKH B COBPEMEHHON Hay4HOU Kap-
TUHE MHpPA; POJM ACTPOHOMHHM B IPAKTUYECKOW NEATEIbHOCTU YEJOBEKA M JAJIbHEWIEM Hay4dHO-
TEXHUUYECKOM Pa3BUTHH;

2y) chOpMUPOBAHHOCTh CHCTEMbI 3HAHUN O (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPUsX, Jeil-
CTBYIOILIMX Ha YPOBHSIX MUKPOMHpA, MAaKpOMHpPA U MEraMupa, MpeACTaBIeHU 0 BCeoOIleM XapaKkTepe
($U3NIECKUX 3aKOHOB; MPEACTABICHUN O CTPYKTYpe MOCTPOCHHs (PU3MUECKON TEOPHUH, YTO MO3BOIUT
OCO3HATh POJIb (PYyHJAMEHTAJIBHBIX 3aKOHOB M MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPO-
1€, TIOHATh TPaHULIBI IPUMEHUMOCTH TEOPHM, BO3MOYKHOCTH MX INPUMEHEHMs AJI ONMCAHMS €cTe-
CTBEHHOHAYYHBIX SIBJICHUH U IIPOLIECCOB;

3y) copMHPOBAaHHOCTh YMEHHUSI pa3ivyaTh YCJIOBUS MPUMEHUMOCTH Mojenell (Gu3ndecKkux Tela U
MpoLecCOB (SIBICHMI): MHEpIUabHAs CHCTEMa OTCYeTa, MaTepuajbHas TOYKa, PaBHOYCKOPEHHOE
IBUKCHHE, CBOOOHOE MajieHue, aOCOIIOTHO yrpyras aedopmarusi, aOCOTIOTHO yIPyroe U abCooT-
HO HEYIpPYroe CTOJKHOBEHHS, MOJIeJIeH rasa, >KUAKOCTU U TBEPAOTo (KPUCTAJUIMYECKOT0) Tela, uie-
QJIBHOTO ra3a, TOYEYHbIN 3apsj, OJHOPOJHOE 3JIEKTPHUYECKOE I0JIe, OJHOPOAHOE MAarHUTHOE IOJIE,
rapMOHHYECKHE KOJIeOaHHs, MAaTeMAaTUUECKUN MasTHUK, UICAbHBIN MPYXKHUHHBIA MasgTHUK, TAPMOHU-
YECKHUE BOJIHBI, HICATBHBIN KOJIeOATSIIbHBIN KOHTYD, TOHKAs JIMH3a; MOJICICH aToMa, aTOMHOTO sIIpa |
KBaHTOBOI MOJIETIN CBETA;

4y) chopMHPOBAHHOCTh YMEHHS OOBSACHATH OCOOCHHOCTH MPOTECKaHMs (PU3HUSCKUX SBICHUI: MeXa-
HUYECKOE JIBIKEHHUE, TEIJIOBOE JIBMKEHHE YacTHUI[ BEUIECTBa, TEIJIOBOE paBHOBecHE, OPOYHOBCKOE
nBkeHue, muddysus, ucrmapeHne, KUIMeHue U KOHJACHCAIMS, TUIABJICHNE U KPUCTAIUTH3AINs, HallpaB-
JIEHHOCTh TEIUIONEpeayu, 3JIEKTPU3ALMHU TeJ, 3KBUIOTEHLUUAIBHOCTH IOBEPXHOCTHU 3aPSKEHHOTO
IIPOBOJHMKA, 3JIEKTPOMArHUTHON MHIYKIIMHU, CAMOMHIYKIIUH, 3aBUCHMOCTH COIIPOTUBIICHUS MOIYIIPO-
BOAHHUKOB "p-" 1 "n-TUIOB" OT TemImepaTypsl, pe3oHaHca, UHTep(epeHIINH BOIH, TUdpaKLuu, AUCIep-
CHH, TIOJJHOT'O BHYTPEHHET0 OTpaxkeHusi, poTodPdeKT, (pru3nueckrue NPUHIMIBI CHIEKTPAIbHOTO aHalu-
3a ¥ paboThl J1azepa, "anbda-" u "6era-" pacnaasl suep, raMMa-u3ydyeHue Saep;

5y) copMUPOBAHHOCTh YMEHUM MPUMEHSATH 3aKOHBI KJIACCHYECKON MEXAaHHKHU, MOJIEKYIISIpHOU (HU3H-
KU U TEPMOJMHAMHKH, JIEKTPOJMHAMHUKH, KBAHTOBON (DM3MKM JUIs aHaiIM3a M OOBSCHEHHs SIBIECHUN
MHUKpPOMHpA, MAaKpOMHpa U MEramMpa, pa3inyaTh yCIOBHs (TpaHMIIbl, 001aCTH) MIPUMEHUMOCTH (HU3H-
YEeCKHUX 3aKOHOB, TOHMMaTh BCEOOIINI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpAaHEHUS Me-
XaHUYECKON PHEPIUH, 3aKOH COXPAHEHHS HMITYJIbCA, 3aKOH BCEMHPHOTO TSTOTEHMSI, NMEPBBIH 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHHUs JEKTPUUECKOr0 3apsiia, 3aKOH COXPAHEHUs SHEPTUH) U OrpaHH-
YEHHOCTh MCIOJIb30BaHUSl YaCTHBIX 3aKOHOB; aHAJIM3UPOBATh (PU3NYECKUE MPOLECCHI, UCIOIb3YS OC-
HOBHBIE MOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH; OTHOCUTEJILHOCTh MEXaHUYECKOI0 JIBUXKEHUs, (op-
MyJIbl KHHEMaTUKH PaBHOYCKOPEHHOT'O JBMXKEHMs, peoOpa3zoBaHus ['amunes 11 CKOPOCTH U Iepe-
MELIECHUs, TpH 3akoHa HproTOHA, MpUHIMNI OTHOCUTENbHOCTH ['anuiiest, 3aKkOH BCEMUPHOTO TSTOTEHMUS,
3aKOHBI COXPaHEHUsl UMIYJIbCa U MEXaHUYECKON IHEPIHH, CBA3b paOOTHI CUJIbI C U3BMEHEHHUEM MeXa-
HUYECKOW DHEPTUM, YCIOBUS PAaBHOBECHS TBEPAOIO TENA; CBS3b JABICHUS HACAIBHOIO raza co Cpel-
HEW KMHETUYECKOW PHEPrUeil TEIIOBOIrO BMKEHUS M KOHILIEHTPAIMEH €ro MOJIEKYJ, CBI3b TeMIlepa-
TypBbl BEIIECTBA CO CPEAHEN KMHETUYECKOW HEPIrUEl €ro 4acTull, CBA3b JaBJICHUS UIEaIbHOTO Ia3a ¢
KOHIIEHTpAlluel MOJIEKYJI M €ro TeMIlepaTypol, ypaBHeHne MenpeneeBa-Kiamnelipona, nepBblil 3aKOH
TEPMOAVNHAMMKH, 3aKOH COXPAHEHUS SHEPTUH B TEIJIOBBIX IIPOLECCAX; 3aKOH COXPAHEHMS DJIEKTpUYE-
CKOTO 3apsijia, 3akoH KynoHa, HOTeHIMaNbHOCTh 3JIEKTPOCTATUUECKOIO MOJIS, IPUHIIMII CYTIEPIO3ULIUN
NEKTPUYECKUX MOoJeH, 3akoHa Kynona; 3akoHpl OMa 1715 ydacTKa LeNH U JUIs 3aMKHYTOW dJIEKTpude-
CKOM 1enw, 3aKoH J[koynsa-JIeHna, 3aKkoH 3JIeKTPOMarHuTHON MHAYKIWH, TpaBUiIoO JIeHI1a, mocTynaTsl
CMELUAIbHOM TEOPUH OTHOCUTENFHOCTH OHHIITeHHa, ypaBHeHue JHIITEHHAa 111 (poTorddexTa,
TIePBBI W BTOPOM moCTyinaThl bopa, mpuHnun HeompeneneHHOCTH ['eiizeHOepra, 3aK0H COXpaHEHUs
3apsija, MacCOBOTO YHMCJIa U SHEPTHHU B AJIEPHBIX PEAKIUAX, 3aKOH PAIMOAKTUBHOIO pacnana;



6y) cOopMUPOBAHHOCTHh YMEHHI MPUMEHSATH OCHOBOIMOJIAraoyue aCTpOHOMUYECKUE TTOHATHS, TEOPUU
Y 3aKOHBI JUIS aHAIN3a U 00bACHEHHS (PU3MUECKUX MPOILIECCOB MPOUCXOAALINX Ha 3BE3/1aX, B 3BE3HBIX
CUCTEMaX, B MEKTaJIaKTUUECKOM cpesie; NBUKEHHS] HeOECHBIX Tell, 9BOJIIOIUY 3Be3]1 U BeeneHHol;

7y) chOopMUPOBAHHOCTH YMEHHIA HCCIIEIOBATh M AHATTU3UPOBATH Pa3HOOOpa3HbIC (U3HUECKUE SIBICHUS
U CBOHCTBAa OOBEKTOB, MPOBOAUTH CAMOCTOATEIbHBIE HMCCIEIOBAHUS B peajbHBIX U JTAOOPATOPHBIX
YCIIOBHAX, YUTATh M aHAIM3UPOBATH XapaKTEPUCTUKU MPUOOPOB M YCTPOUCTB, OOBSICHATH MPUHIHUITBI
ux paboTHI,

8y) copMHPOBaHHOCTH MPEACTABICHUI O METO/AX IMOJyYCHHUS HAYYHBIX aCTPOHOMMYECKHX 3HAHMIA;
BJIJICHUE YMEHUSIMU CaMOCTOSATEIbHO (OPMYIUPOBATH IIEJIb HCCIEAOBAaHUS (TPOEKTA), BBIABUTATH
TUIOTE3bl HA OCHOBE 3HAHHS OCHOBOMNOJAraromux (pu3nyeckux 3aKOHOMEPHOCTEN U 3aKOHOB, MPOBE-
PATH UX 3KCIIEPUMEHTAIBHBIMU CPEICTBAMU; TNIAHUPOBATH U MPOBOAUTH (PU3HUYECKHE IKCTIEPUMEHTHI,
OINMCHIBATh U AHAIU3UPOBATH MOJYYEHHYIO MPHU BBITOJIHEHUU SKCIIEPUMEHTa UH(POPMAIHIO, ONpee-
JSTh JOCTOBEPHOCTD MOJyYSCHHOTO PE3yIbTaTa;

9y) cpopMUpPOBaHHOCTH YMEHUS pelllaTh pacueTHbIC 3a/1a4M C SIBHO 33JaHHOM U HESIBHO 33JaHHON (u-
3MYECKOW MOJIEbIO: HA OCHOBAHWU aHAIM3a YCJIOBHUS BBIOMPATh (PU3MUECKUE MOJENHM, OTBEYAIOIINE
TpeOOBaHUSAM 3a/1ayl, TPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIaThl (PU3UUECKUX
TEOPH MPH HMCIIOIB30BAaHUH MAaTEeMAaTHYECKUX METOJIOB PEIIEeHUs 3a/ad, MPOBOAUTH PACUETHI HA OC-
HOBaHUM HUMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh PE3YJIbTAaThl U KOPPEKTHUPOBATH METOMBI PEIICHUS C
YYETOM TOJTYYECHHBIX Pe3yJbTaTOB; PEIIaTh KAaUeCTBEHHbIC 33aauu, TPEOYyIOINe MPUMEHEHHS 3HAHUI
U3 pa3HbIX pa3/ie]oB HIKOJIBLHOTO Kypca (PH3MKH, a TaK)Ke MHTETPAllMU 3HAHUW U3 APYTUX MPEIMETOB
€CTeCTBEHHOHAYYHOTO LMKJIA: BBHICTPAMBAThH JIOTUYECKYIO LIETIOYKY PACCYKICHUN C OMOpPOH Ha M3Y-
YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

10y) copmMupoBaHHOCTh YMEHUI aHAIM3UPOBATh U OLEHUBATh MOCIEACTBHS OBITOBOW M MPOU3BOJI-
CTBEHHOW NIESATEIBHOCTH YeJIOBEKa, CBA3aHHOW C (PU3NYECKUMU MPOLECCAMH, C MO3ULIUNA IKOJIOrHYe-
CKOI 0€30IacCHOCTH; MPECTABICHUI O PAlMOHAIBHOM IPUPOAONOIH30BAHNH, A TAKXKE Pa3yMHOM HC-
MOJIb30BAHUU JTOCTHIKEHUIM HAyKM M TEXHOJOTUH Ui NalbHEHIEro pa3BUTHS YEIOBEYECKOro O0IIe-
CTBa;

11y) oBnamenue pa3nuuHbIMH crioco0aMu paboThl ¢ MHPOpMaILKel (PU3NIECKOro COAEepkKaHUs C UC-
MOJTb30BaHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH, pa3BUTHE YMEHUH KPUTUYECKOTO aHa-
JIM3a U OLIEHKU JOCTOBEPHOCTH MOJIy4aeMoi HHPOpMaLUY;

12y) oBnazeHre opraHU3alMOHHBIME M TIO3HABATEIIEHBIMUA YMEHHSAMHU CaMOCTOSTEIBHOTO TTpHoOpeTe-
HUS HOBBIX 3HAHMH B MPOIIECCE BBIMOJHEHUS MPOCKTHBIX U y4eOHO-HUCCIIE0BATENbCKUX paboT, yme-
HUSIMH paboTaTh B TPYIIE C BHIMOJHEHHEM Pa3IMYHBIX COIMATIBHBIX POJICH, TUIAHHPOBATh padoTy
TPYIIIBI, PAllMOHAIIBHO PAaCHpPEeAEsATh AEATENIbHOCTh B HECTAHAAPTHBIX CUTYalUsIX, aJIEKBaTHO OLICHU-
BaTh BKJIA]] KQKJIOTO U3 YYACTHUKOB T'PYIINEI B PEIIEHUE PacCMaTPUBAaEMO TPOOIEMBI;

13y) chopMupoBaHHOCTH MOTUBAIMH K Oyaylie npodeccnoHanbHOM AesITeIbHOCTH 1O CleHaIbHO-
CTSIM (PU3UKO-TEXHHUYECKOTO TPOQHIIS.



2. KOMIUVIEKT KOHTPOJIBHO-OHEHOYHBIX CPEJICTB

2.1. KoHTpPOJIbHO-0LIeHOYHbIE CPeCcTBa y4eOHOro npeamera
OVIlL.12. PU3UKA
(pacnpeneJieHue 10 pasjaejaM AJisl TEKyLero KOHTPOJIs)

2.1.1. TEOPETUYECKHUE BOITPOCHI JJIAA YCTHOTI'O OITPOCA

Paznen 2. Mexanuka.

OTHOCHUTENBLHOCTh MEXaHUYECKOT0 ABMKEHHsI. CHCTEMEBI OTCUETa

XapaKkTepUCTUKU MEXaHUYECKOTO ABUKEHUS: MTEPEMEIICHUE, CKOPOCTh, YCKOPEHHE.
Buns! nerxeHus (paBHOMEPHOE, PABHOYCKOPEHHOE) U MX IpaUIecKoe ONMUCAHHE.
JIBr>KeHUE 10 OKPYKHOCTH € MOCTOSHHOM MO MOJIYJIIO CKOPOCTBIO.

YckopeHue TaHreHIMalbHOE U HOPMaJIbHOE.

Macca Tena u Bec.

Cunsl. Bzanmopaeiictsue Ten.

© NN kW=

[IpuHIUI CyneprIoO3UIUU CUIL.

9. 3akonbl tuHamuku HelotoHa.

10. Cunbl ynipyroctu, TpeHUSI.

11. LenTpoOexHbIE CUIIBI.

12. 3akoH BceMupHOro TsaroreHus. Cuiia TSKecTu..

13. HeBecomocTs. [IBM>KEHHE BOKPYT 3E€MIIH.

14. Umnynbc Tena.

15. 3akoH coXpaHEHUs UMITyJIbCa

16. PeakTuBHOE IBM)KEHUE KaK COXpPaHEHHE UMITYJIbCa

17. Mexanuyeckas dHEpIrus: KHHETHYECKas: U IOTCHIIMAIIbHAS.
18. 3akoH coxpaHEHUs YIHEPIUU

19. Pab6ora u MmomHOCTh. CBSI3b C SHEPTHUEH.

20. MexaHn4eckue KoyiebaHusl.

21. Amnuurtyna, mepuos, 4acTtoTa, (asza konebanuii

22. CBoOoJHBIE U BBIHYX/IEHHBbIE KoJeOanus. Pe3oHaHc.

23. ABrokonebaHusi. AHKEPHBII MEXaHU3M.

24. MexaHN4YEeCKUE BOJIHBI.

25. CaoiicTBa MEXaHUYECKUX BOJIH. [[TMHA BOJIHEI.

26. 3ByKOBbIE BOJHBI. PacnipocTpaHeHue BOJIH.

27. YnbTpa3ByK U €ro UCHOJIb30BaHUE B TEXHUKE U MEIUIUHE.

Paszpnen 3. MosekyasipHasi (pu3duKa M TepMOANHAMHUKA.

Hcropus aTOMHCTHYECKUX YUEHUM.

HabmtoieHust 1 OnbITHI, MOATBEPKAAIOIINE AaTOMHO-MOJIEKYJISIPHOE CTPOEHHE BEILECTBA.
Macca u pazMepsl MOJIEKYJI.

TeruoBoe ABUXKEHUE.

AbcoutoTHas TeMIepaTypa Kak Mepa cpeHel KUHEeTHUECKOW YHEPTUU YaCTHIL

CBs13p MEXly IaBJICHUEM U CPEIHEN KNHETUYECKON YHEPIHe MOJIEKYI ras3a.

Nk WD =

OObsicHEeHNE arperaTHBIX COCTOSIHHI BEIIECTBAa HA OCHOBE aTOMHO - MOJIEKYJISIPHBIX TIPE/ICTaBIIe-
HUH.
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8.
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Mogenp neanbHOro rasa.

Mogenp cTpoeHuUs ) KUAKOCTH.

Haceliiennplie 1 HeHaChIEHHBIE MTApbl. Bila)xHOCTH BO3/1yXa
[ToBepXHOCTHOE HATSKEHUE U CMAYUBAHUE.

Mopenb cTpoeHHs TBEPABIX TEll.

AMopHbIe BeliecTBa U )KUJIKHE KPUCTAIIIIbI

. BuyTpennsis sueprus u padora rasa.

I1epBblil 3aKOH TEPMOIMHAMUKHU U €r0 IPUMEHEHUE.
HeoOpaTuMocTh TEMIOBBIX IPOIECCOB.

TernoBble ABUTaTENN U IBUTATENN BHYTPEHHETO CTOPAHUSL.
KIIJI TennoBbIX JBUTATEIICH.

Oxpana OKpy>Xarouiei cpebl.

Pasnen 4. DaekrpoauHamMmnka.

© NN kW=

[\ T NG T NG T N T N T N Y Sy Sy Sy S N . T Y Sy SN o}
AEONSSorxnNanEBOE S

B3aumopeiicTBue 3apsKeHHBIX Tell. DJIEKTPUUYECKUH 3apsia.
3aKOH COXpaHEHUs IJIEKTPUUYECKOTO 3apsiza.

3axoH KynoHna. Dnektpuyeckoe nouie.

HanpspkeHHOCTD 1o,

[Torenuman nomus. Pa3HocTh NOTEHLINAIOB.

[IpoBOOHMKYN B 3JEKTPUUYECKOM IOJIE. DIEKTPUUECKasi EMKOCTb.
Konnencarop. [IuanekTpuKky B 3JEKTPUIECKOM TIOJIE.
KonzeHcarops! I1pu napaiieIbHOM COEAMHEHUN.
KonzeHcarops! Ipy nocineq0BaTeIbHOM COEAMHEHUN
IToCTOSIHHBIN 2JIEKTPUYECKHUM TOK.

Cuna Toka, HanpsKEHUE, dJIEKTPUUECKOE COITPOTUBIICHHE.
3axkoH OMa 11 yJacTKa UENH U JUIsl IOJIHOM LIETIH.
ITocnenoBarenbHOE U MApAIIEIBHOE COCAUHEHUE TIPOBOJHUKOB
Pacrnipenienenue Toka 1 HaNpsHKEHMS! B LIETIH.

OJIC ncToyHnKa TOKA.

[TocnenoBarenbHOE U APALIEIbHOE COCINHEHUE HCTOYHHUKOB. .

TemoBoe feiicTBHE IMEKTPUIECKOTO ToKa. 3akoH [[xoynsa- Jlenia.

MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

MarauTtHoe noje. MarHuTHBIN TTOTOK.
ITocTossHHBIE MATHUTHI 1 MAarHUTHOE T10JIE TOKA.
Cuna Amnepa.

WNHaykuys MarHUTHOTO TMOJISL.

. SIBneHue 3IIEeKTPOMAarHUTHOM MHAYKIIMM U 3aKOH 3JIEKTPOMAarHuTHOM MHAykuuu Papanes.

CamonHnyknus. UHIyKTHBHOCTS.
Karymku HHIyKTHBHOCTH.

Paznen 5. Kosie0anus 1 BOJIHBI

1
2
3.
4
5

KonebarensHas cucrema.
CB00OOIHBIE KOJICOAHNH.

FapMOHI/I‘-ICCKI/IC koJieOanus. Knaematnueckoe u JAUHaAMHUYCCKOC OITMCaHMUC.
3HCpFeTI/I‘{eCKOC OIIMCaHHEC (3aKOH COXpPAaHCHUA MEXaHUYEeCKOH 3Hepr1/11/1).
BrIBOJ mMHAMHUYECKOTO OIMCaHUS TapMOHUYCCKUX KOJICOAHHH M3 UX OHEPTCTUUCCKOTO U KUHC-

MAaTHYCCKOI'O OITMCaHMA.
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10.
1.

12.
13.

14.
15.
16.
17.

18.
19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.

Awmiuntyna u ¢aza KonebaHui.

CBsI3b aMIUTMTY/IbI KOJICOAHUN UCXOTHON BEIMYMHBI C aMITIUTYIaMU KoJieOaHUi €€ CKOPOCTH U
YCKOpEHHUS.

[Tepron u yacToTa KOJICOAHHIA.

[lepuron maneix cBOOOAHBIX KOJEOaHUN MaTeMaTUYecKOro MasTHuka. [lepro; cBOOOIHBIX KOJIe-
0aHuii MPYKMHHOTO MasiTHUKA.

[TonsTre o 3aTyxaronux KoneOaHusX. BoiHyKaeHHbIe KoJieOaHMsl.

Pe3onanc. Pe3zonancHas kpuBas. BiausHue 3atyxaHusi Ha BUJl PE30HAHCHOW KpUBOM. ABTOKOJIE-
OaHwusl.

. MexaHnueckue BOJIHBI, yCIOBHS UX pacripocTpaHeHus. [lonepednsie v Mpo10JbHbBIE BOIHBI.
[Tepuon, ckOpocTh pacpoCTpaHEHUs U JJIMHA BOJHBL. CBONCTBAa MEXAHUYECKUX BOJIH: OTpaKe-
HUE, IpeJIOMIICHNE, UHTephEpeHIU U AU(PaKIHL.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CJIOBUS U3JIYUYEHHUSI JIEKTPOMAarHUTHBIX BOJIH.

B3anmuas opueHTtaiusa BEKTOpoB -" -" B 3JIEKTpOMarHMTHON BOJIHE.

CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJH: OTPa)KEHUE, MPEIOMIICHHE, TIONSpU3allis, UHTepPEepeHus U
nudpakius.

[Ikana s5eKTpoMarHuTHBIX BOJIH. [IpiMeHeHue 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIUIIBI paTUOCBA3U U TEJIEBUACHUS. Pagronokanus.

[IpssMonMHENHOE pacIPOCTPAHEHHUE CBETA B OJHOPOAHOM cpene. JIyd cBera. TodeuHbIN HCTOYHHUK
CBETa.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n300pa>keHul B MIIOCKOM 3epKalle.
Cdepuueckue 3epkana.

[Ipenomiienue cBeTa. 3aKOHBI TPETOMIICHUS CBETa. AOCOIIOTHBIN MMOKazaTeib npenomieHus. Ot-
HOCUTEJbHBIN IMOKA3aTENb NPETOMIICHHUS.

ITocTOsSIHCTBO YaCTOTHI CBETA M COOTHOLIEHHE JUIMH BOJIH IIPU MIEPEX0€ MOHOXPOMATHUYECKOIO
CBETa uepe3 rpaHuIly pa3jenia AByX ONTHYECKUX CPel.

Xon nydeit B npusme. Jucnepcust ceera. CiaoxHbI cocTaB Oenoro cBera. LIBer.

[TonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil MoIHOro BHYTPEHHETO OTPaKEHMS.
CoOuparomue 1 paccenBaroniye JuH3bl. ToHKas TuH3a. POKYCHOE pacCTOSHUE U ONTHYECKas CH-
J1a TOHKOH JINH3BI.

dopmyiia TOHKOH JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Ontuyeckue npudopsl. Paspemaromias cnocoOHoCTh. ['11a3 Kak onTHyeckas cucreMa.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

Bonnogas ontuka. Uatepdepenius ceera. KorepeHTHbIE HCTOYHHKHY.

Hudpaxius ceera. AudpakunonHas pemérka. Y ciaoBue HaOI0IeHUs TJIaBHBIX MAaKCUMYMOB IIPH
MaJeHU MOHOXPOMATHUECKOI0 CBeTa Ha JUPPAKIIUOHHYIO PELIETKY.

[Tonspuszanus ceera.

Pa3ges 6. OcHOBBI crieniaIbHON TEOPUH OTHOCHTEJIBHOCTH

b=

e

['paHnIIBI TPUMEHNMOCTH KJIACCUYECKON MEXAHUKHU.

[ToctynaTel cnenuaibHOM TEOPUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOU nHTepBai. [Ipeobpazoanus Jlopenia.

VYcenoue npuurHHOCTU. OTHOCUTENIBHOCTh OAHOBPEMEHHOCTHU. 3aMeIJIEHHE BPEMEHH U COKpa-
LEHHUE JIJINHBL.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI

CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPTHs TTOKOSI.
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Pa3zgen 7. KBantoBas ¢pusuka

AR I e

10.
11.

12.
13.
14.
15.

16.
17.

18.
19.
20.

21.
22.

PaBHOBecHOE TeTIOBOE M3ITyueHHE (M3IydeHHe a0COMIOTHO YEPHOTO TENA).

3akon cmenienus: Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBL. DHEPTHs U UMITYJBC (POTOHA.

dorordpdext. OnbiTel A.I'. CtoneroBa. 3akonsl GoTodddekra.

VYpasuenue DitnmreitHa s hotodddekra. "KpacHas rpanuma" dorodddekra.

JlaBieHue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETa Ha a0COJIFOTHO MOTJIOMIAIOINLYIO U a0COIIOTHO OT-
paxaromryro moBepxHocts). Onbitel I[1.H. JIeOenena.

Bonnogsie cBoiicTBa yactuil. Bomubl ne bpoiins. J[nmuna BoHb e bpoiins u pa3Mepsl oomactu
JIOKJIM3alMK JBUKYIIEHCS YaCTULIBI.

KopmyckynsapHo-BoaHOBOH nyanu3m. Audpakius 3JeKTPOHOB Ha KpHCTaIax.

Crnenuduxa n3mepenuit B Mukpomupe. CootHomenus HeonpenenénHocrei [ elizendepra.
OMnBITHI 1O UCCIIEAOBAHUIO CTPOeHUs aToMa. [imaneraprast moaens atoma Pesepdopra.
[Tocrynater bopa. M3nydyenue u nornomienne GOTOHOB MpU MEPEX0/Ie aTOMa C OAHOTO YPOBHS
SHEPTUU Ha JPYTOM.

Buasl cnektpoB. CriekTp ypOBHEH 3HEpruu aToma BoJI0pOJa.

CnoHTaHHOE U BBIHYKIEHHOE U31y4yeHue ceera. Jlasep.

Hyxnonnas monens sinpa I'eiizen0epra-MBanenko. 3apsj siapa. MaccoBoe umciio siipa. M30Tomnsl.
PagnoaktiBHOCTB. Anbda-pacnan. DIEKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4yEHUeE.

3aKoH paJIMOAaKTUBHOIO pacnaaa. PagnoakTuBHbIE U30TOIBI B IPUPOJIE.

CBoiicTBa MOHM3UPYIOILIETO U3TyueHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPTaHU3MBI.
EctectBennslit pon nznyuenus. JJozumerpus.

DOHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.

SAnepusble peakuuu. [lenenne u cuHTtes suep. SAnepHsie peakTopbl.

[IpoGnems! ynpaBisieMoro TepMOSAEPHOTO CUHTE3a. DKOJOTUYECKHE aCIIEKThI Pa3BUTHS s,IEpHON
SHEPreTHKHU.

MeTobl perucTpaluuy U UCCIEA0BAHNS 3IEMEHTAPHBIX YaCTHII.

dyHIaMeHTAJIbHbIE B3aUMOIeUCTBUS. bapnoHbl, Me30HHI 1 JienToHkl. [Ipeacrasienue o Ctagapt-
HOM Mojienu. KBapk-ritooHHas MOAENb aApOHOB.

Pa3ges 7. JneMeHTHI aCTPOHOMHUH M aCTPOPU3UKHA

hadii g

NS w e

9.

10.

Oransl pa3BUTUS acTpoHOMHUU. [IpuKiIagHOE 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMMUH.
[IpMeHMMOCTh 3aKOHOB (PU3UKHU I 00BICHEHUS MPUPOIbl KOCMUYECKUX OOBEKTOB.

MeTo bl aCTPOHOMMUYECKUX UCClIe0oBaHUNH. COBPEMEHHBIE ONITUYECKHE TEIECKOIIBI, paJHOTENIe-
CKOIIbI, BHEaTMOC(epHasi aCTpPOHOMHUS.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, ApKue 3BE31bI, IUTAHETHI, X BUIAUMOE JBHKEHHE.

Conneunas cucreMa.Counnue. ConHeuHast akTUBHOCTB. McTounnk s3Heprun ConHua u 3BE31.
3BE3/1bI, UX OCHOBHBIE XapaKTepUCTUKH. [lnarpaMma "crieKTpaabHbIi KIacc -CBETUMOCTB".
3BE3 Bl TJIaBHOM MOCIEN0BATEILHOCTH. 3aBUCUMOCTD '"'Macca -CBETUMOCTE" JUIS 3BE3] INIaBHOU
IIOCJIEI0BATEILHOCTH. BHyTpEeHHEe cTpoeHHE 3BE3 .

CoBpeMeHHBIE IPEICTABIICHMS O TPOUCXO0XKACHUH U 3BOroIMK COJIHIA U 3BE3]T. DTaIlbl )KU3HU
3BE3I.

Mneunslii [1yts - Hama ["anaktuka. I[Tonoxxenne u npukenue ConHua B ['anakTuke.

Tunsl ranakTuk. PaguoranakTuku U kBa3zapsl. YEpHBIE IBIPHI B Apax TaJaKTUK.
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11.
12.
13.

Bcenennas. Pacimpenue BeeneHHON.
3akon Xa06mna. Pa30eranue ranaktuk. Teopust bonbioro B3pbiBa. PennkroBoe u3imydeHue.
MacmtabHas ctpykTypa Beenennoil. Meraranaktuka.

2.1.2. TUITIOBBIE BOITPOCHI JIsA PASBEPHYTOI'O
IIMCBMEHHOI'O OTBETA

BapuaHnTt nucbMeHHO# pabOThI COCTOUT U3 2-X BOIIPOCOB U3 KAXKAOIO pa3zesia ydeOHOro npeamera.

Paznen 2. Mexanuka.

Urto Ha3bIBaeTCd MEXaHUUECKUM JBUKEHUEM?

Kaxkoe nBmxeHue Ha3bIBalOT pABHOMEPHBIM MPSIMOJIMHEUHBIM?

Uto Ha3bIBAIOT YCKOPEHHUEM?

Uro Ha3bIBalOT CBOOOIHBIM majeHueM tena? [Ipu kakux ycaoBHSX MajeHUE TET MOKHO CUHTATh
CcBOOOIHBIM?

UTto Ha3pIBatOT MTHOBEHHOW CKOPOCTHIO HEPABHOMEPHOI'O JBUKECHUS?

Kak ¢popmynupyercs 1 3akon Herorona?

Kak ¢popmynupyercs 2 3akon Hetotona? KakoBa ero maremaTuueckast 3aluch?

Kaxkas cuna HaszpiBaercsa cuioit ynpyroctu? KakoBa npupopaa 3Toit cuiibl?

Kakas cuna Ha3piBaetcs cuion Tpenus? Buasl cun TpeHus?

. Kak popmynupyercst 3akOH BCEMHUPHOTO TATOTCHUS?

Chopmynupyiite 3aK0H COXpaHEHHS UMITYJIbca?

. UeMy paBeH umMnysnc?
. Kakyro BenuunHy Ha3bIBaloT MexaHu4eckas pabora?
. Yro Takoe KMHETHYECKas U MOTEHIMAJIbHAS SHEPIUs?

Chopmynupyiite 3aK0H COXpaHEHHS SHEPTUN?

Paspnen 3. Mosekyasipaasi Gu3MKa 1 TePMOAHMHAMMKA.

Kakyto BenmuunHy Ha3bIBalOT KOJIMYECTBA BellecTBa? B kakux eAMHUIIAX U3MEPEHHs BBIYUCISIET-
cs?

Kakoii raz Ha3bpIBaeTCs UeaabHbIM?

Kakue nporeccbl Ha3pIBaIOTCSI U30IIPOLIECCHI?

Kakoe ypaBHeHue Ha3bpiBaroT ypaBHeHue Kiaiinepona?

Kak 3aBucuT naBieHue uieanbHOro ra3a OT KOHIEHTPAuU U TeMIepaTypbl?

UYeMy paBHa BHYTPEHHSS SHEPIUs UACAIBHOIO rasza’?

Kak Bpruucnuth paboTy nIpy H30TEPMUYECKOM PaCIIUPEHUU?

IToueMy He BO3MOKEH BEUHBIN JBUTATEIb IIEPBOTO poaa?

ChopmynupyiiTe mepBblil 3aKOH TEPMOTUHAMUKH.

. Kak Beruncnurs KIIJ] TemnoBoro gsurareis?
. UTo Takoe OTHOCHUTEINIbHAS BJIIAXKHOCTh BO3/TyXa?

Ot uero 3aBUCHT TeMIepaTypa KUIIEHUsA?

. Kakyro BenmnunHy Ha3bIBAIOT yE/IbHAS TEIUIOTA TApOoOOpa3oBaHUs?

. UTo Takoe TouKa pochl?

. Kak oOBsICHUTH SIBIEHUS CMauYUBaHUSI?

. IToueMy HCKpUBIISETCS TOBEPXHOCTH KHUJIKOCTH Y CTEHOK TBEPABIX TeT*
. Kakue TpyOku Ha3bIBAIOTCS KaWJUISIPaMu?

. Kak Bo3HMKaeT cuia HOBEpXHOCTHOTO HATSHKEHUS?

. UeMy paBHO MTOBEPXHOCTHOE HATSIKEHUE KUIKOCTHU?

Pasnen 4. daexkTpoauHamMuka.

1.
2.
3.

Kakue cBolicTBa 3JIEKTPUUECKHX 3aps0B BbI 3HaeTe?
Kakoii puznuecknii cMblT IOCTOSTHHOM K B 3akoHe Kynona?
B uem nposBisieTcs cuioBasi XapaKTEpUCTUKA MIEKTPUIECKOTO 1MoJIsd?
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XNk

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Kakyro ¢hu3ndeckyro BeTUUnHy Ha3bIBAIOT HAMIPSYKEHHOCTH?

Kaxkoe snexkTpuueckoe 1ose Ha3bIBaeTCsl OTHOPOIHBIM?

Kakue nmpoBogHUKH BbI 3HaeTE?

Kaxko# Tok Ha3bIBalOT IOCTOSIHHBIM?

Uto HaA3BIBAIOT JIEKTPOJABHKYILIECH CUIION?

OT KaKuX BEJIMYUH 3aBUCUT CONPOTUBIICHUE?

B kakux enquHUIIAX U3MEPSIOT padOTy TOKa?

Kakue xonebanus Ha3pIBaIOT CBOOOHBIMU?

Uemy paBeH nepuoj KojiebaHus rpy3a Ha MPYyKUHE?

Yrto Takoe MaTeMaTHYECKUH MasITHUK?

Kaxkue BonHbI Ha3bIBatoT nonepeunsie? Kakue nmpoaoibHbIMU?

Kaxk mporcxoaut mporiecc mpeodpa3oBaHus SHEPTHH B KOyieOaTeIbHOM KOHTYpe?
YeM 00yCIIOBICHO 3aTyXaHUE 3JIEKTPOMAarHUTHBIX KOJeOaHHii B KOHType?
OT KaKuX BEJIMYMH 3aBUCUT MIEPHO]T AIEKTPOMATHUTHBIX KOJIeOaHU?
Kakoii Tox Ha3bIBatOT NEPEMEHHBIM ?

[Toyemy NMPUMEHSIOT MOBBIMIAIOIINE TPAHCHOPMATOPHI B JIEKTPOCTAHITUAX ?
Kakoit ¢pusnaeckuii cMbICT aOCOTIOTHOTO ITOKA3aTels MPETOMIICHUS?
[Ipu kakoM yCJIOBHUY BO3HUKAET MOJIHOE BHYTPEHHEE OTpaskeHue?

UYro takoe (okyc auH3bI?

Kaxkas nmuH3a siBsieTcst cobupatomeii?

Uemy paBHO yBEJIMYECHHE JINH3BI?

Pazgea 5. Kojie0anus v BOJHBI.

N —

I"apmonnueckue KonedaHus U UX XapaKTePUCTUKU?

Mexanunueckue rapMoHndeckue kojaebanusa. Kunetndeckas u nmoTeHIMaNbHaAs SHEPTUHA TapPMOHU-
YeCKUX KoJieOaHuii?

IMapmonnueckuit ocumuistop. Ipyxunubiil MasTHUK. OU3nyeckuii MasiTHUK?
MareMaTtuueckuii MasiTHUK?

Mexanunueckue BoaHbI. [IpoonbHbIe U TonepedHble BOIHBL. J[JIMHA BOJIHBI?
Koneb6arenbusiii koutyp. ®opmyna Tomcona. CoOcTBeHHBIEC KOIEOaHUs?

CB0OOIHBIC U BBIHYK/ICHHBIE KOJIeOaHUs. DIEKTPHUUECKHUE aBTOKOICOaH s ?

Pe3oHaHc TOKOB U HanpsKEeHUI?

XapakTepucTUKu KojebaHus mpolecca, MepuoJ], 4acToTa, aMILTuTyaa, Gaza KonebaHmit?
DneKTpoOMarHuTHbIE BOJHBI. BoaHOBBIE ypaBHEHUE?

3akoHbI reomeTprueckoit ontuku. [lomHoe orpaxenue ceera?

3epkana. Tonkue nuH3bl. PopMyIna JTUH3BI?

doromerpusi. OCHOBHBIE OTOMETPUUECKUE BENUYMHBI U UX €AMHUIIBI?

. SIBnenue untepdepeHuu ceera. Murepdepenuus B Tonkux mienkax. Konsa Herotona?
. SIBnenne qudpakuun. [punnun [toiirenca — dpenens?

Merton 300 @penens. udpaxuus Openens?

Hudpaxiun Opaynrodepa Ha 0HOH 1Ienn U Ha AUPPAKIIMOHHON pereTku?
Judpakius peHTTeHOBCKUX JIydel Ha KpucTasuiax?

[Tonapuzanus ceera. [lonspusatopsl 1 aHaIU3aTOPHI?

AHanu3 noJasipu30BaHHOTrO CBeTa. BpallieHne miocKoCcTy NoIsipu3anuu’?

. SIBneHue AUCTICPCHUU cBera?

ITormomenne cBera?
DHeprus AMeKTPOMarHuTHbIX BoJH. OnbiThl ['epua? [llkana 3nekTpoMarHUTHRIX BOJTH?
JIBOWCTBEHHOCTh MPEACTABIECHUI O MpUpoe cBeTa. KopnmycKynsipHO-BOITHOBON JyaJIU3M.

Pasznen 6. OcHOBBI crieMAIbHONH TEOPUH OTHOCUTEJIBHOCTH

1.
2.

[IpeobpazoBanms ["anuies. MexaHn4eCKuil TPUHIUI OTHOCUTEILHOCTH?
IToctynatsl ciennanbHON Teopuu otHocutenbHocTu (CTO)?
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3. [IIpeoOpazoBanus JlopeHma?
4. PensaTHUBHCTCKUH 3aKOH MPeoOpa3oBaHUsl CKOPOCTEH?

Pasnen 7. KBanToBas pusuka.

Mopens aroma bopa?

Uro Takoe potoaddext? Uro Takoe kpacHas rpanuina Gorodddexra? Iueprust horoHa?
DddexT BaBumosa — Uepenkona?

TennoBoe uznydeHue?

3aKOHBI paBHOBECHOTO TEIJIOBOTO U3TyYEHUS?

I'mnotesa [1nanka. ®opmyna [1nanka?

KBaHT n3nyuenus. DHeprus KBaHTa U3ITy4eHUs?

doroanexrpudeckuii 3pdext. 3akonsr CToseroBa’?

9.  VYpaBuenue DiiHIITENHA U BHEMIHETro GoTodddexra?

10. Macca u umnynbsc gortoHna. Jlapnenue cera?

11. D¢ddexr Komnrona. Bonna ne- bpoiins?

12. CootHolueHus HeomnpeneneHnocteil. Boanosas Gpynkuusa?

13. VYpasuenue lllpenunrepa s cTalliOHAPHBIX COCTOSTHUI?

14. Tynnensnsbiii 3pdext [loTeHMANBHBIN AITUK?

15. JluHelHbli rapMOHUYECKUH OCIIMILISATOP?

16. Monuens atoma Tomcona u Pesepdopaa?

17. JluneituaTbie crieKTpbl aToMoOB. CIieKTp aToma Bojiopoja’?

18. Omnpbitel ®panka u ['epria. MarHuTHBIA MOMEHT JIEKTpOHA?

19. Ipunnun [Haynu. DnekTpoHHbIE 00010YKHA?

20. Ilepumoaudeckas cucrema 3jeMeHTOB MeHpaeneeBa?

21. CrnekTpbl MHOTOJIEKTPOHHBIX aTOMOB. XapaKTepUCTUUYECKHE PEHTT€HOBCKUE, CIIEKTPbI?
22. 3akoH Mo3au. Bogopononomo0HbIie CrieKTphI?

23. Ilpupona xumMHuecKOil cBsi3U. MOJEKyIspHBIE CIIEKTPbI?

24. EcrecTBeHHas palMOaKTUBHOCTh. 3aKOH PaJMOAaKTUBHOTO pacraaa?

25. CocraB siapa. Hyknonsl. 3apsn 1 MaccoBOE YUCIIO siApa. DHEPTUU U CBA3M sijipa’

26. HM3zotomnsl, MckyccTBEHHBIE IPEBpALCHUS siep.a- U B-pacnana, y-usnydenue. SnepHsle peakuun?
27. Jlenenue sanep. Llennas peakuus. SInepHble peakiK Ha TEIUIOBBIX U OBICTPBIX HEUTpOHAX?
28. Peakuus cuHTe3a, npobiieMa ynpapisieMoro TepMOsEpHOro CHHTE3a?

29. ®dynpameHTanbHbe B3auMozeicTeus. Kiaccudukanys sneMeHTapHbIX YacTHIL?

30. B3auMmopeiicTBUE AIeMEHTApPHBIX YACTUIl U 3aKOHBI COXpaHEeHMs. YaCTUIbl U aHTUYACTULIBI?
31. ®ynpaMeHTanbHbIE YaCTUIBL. YaCTUIBI-yUaCTHUKN U YaCTULBI-IEPEHOCYUKHU B3aUMOAEHCTBUN?

NN R W=

2.1.3. TUITIOBBIE BOITPOCBHI TECTA
Pa3nea 8. JieMeHTBHI aCTPOHOMHH M ACTPOPU3UKH.
Tecr 1

1. Kem Ob1 BriepBbie M300peTeH TeecKon?

a) Ucaak Heroton  0) [lronemeit B)["ammneo [ammeit r) Hukomnait Konepank

2. C momomplo Kakoro acTpOHOMHUYECKOTO HHCTPYMEHTAa B JPEBHOCTH OIPEEINISIN BBICOTY
ConHua Hax ropu30HTOM?

a) apMUIIsipHas cdepa 0) aCTPOHOMHUYECKHI OCOX B) THOMOH T') TEJIECKOII
3. C uem cBs3aHO oOpazoBaHue COMHEYHON CHCTEMBI [0 COBPEMEHHBIM MPEACTaBICHUSIM?

a) ¢ popmupoBanueM CoJHIIA U3 Ta30MBIIEBON CPEIbI

0) ¢ nelicTBUEM JaBIIEHUS COJIHEYHOTO CBETA U COJIHEYHOI'O BETpa

B) C IBM)KEHHEM METCOPHUTHBIX TIOTOKOB

4. Inanersl ComHEUHOW cHCTEMBI 00Pa30BANNCH B pe3ybTaTe AEHCTBHS
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a) cBeTa 0)a71eKTpUIecTBa B)C1a00TO B3aUMOJICHCTBUS T')TpaBUTALNH
5. ITo xakum opOuTam oOpamratorcs maHeTsl Bokpyr ConHia?
a) TI0 OKPY)KHOCTSIM  0) 110 JIIuIcaM, OJIM3KUM K OKPY)KHOCTSIM B) I10 BETBSIM I1apadoJl.

6. KTo OTKpBLI 3aKOHBI ABUXKEHUS TU1aHeT Bokpyr ConHiua?

a) [Ironemeit 0) Konepuuxk B) Kemuiep r) bpyno

7. KTo niepBbIM onpeaesini paaguyc 3eMHOTO mapa?

a) Oparocden, 0) KonepHnuk, B) ["anmuneo Namunei, r)IIronemeit

8. B ognom u3 3akonoB Kemnnepa umeercs repmun Ilapamnake. YUro sto Takoe?

A) U3MEHEHHE BUUMOTO TMOJI0KECHUS 00bEKTa OTHOCUTENIFHO YIaIEHHOTO (POHA B 3aBUCUMOCTH OT
MOJIOKEeHUS HaOIr01aTes.

b) oTHOMmIEHNE pazMepa N300paKeHUS K pa3Mepy H300pakaeMoro 00ObeKTa

B) BHecucTeMHas eMHUIIA U3MEPEHUS PACCTOSHHM B aCTPOHOMUU, paBHASI PACCTOSHUIO 10 00b-
eKTa

9. PaccraBpTe BEpHO, TEPMUHBI COIJIACHO ONPEACIEHUIO.

Bcenennas - Bce, 4TO CyIIECTBYET, BCE MPOCTPAHCTBO M HAXOSIIEECS B HEM BEIECTBO.
lanaktuka - OoJbIIast CUCTEMA, COCTOSIIIAs U3 3BE3/1, T'a3a U MBLUIH.

ConneyHas cucreMa - cucrema, cocrosias u3 CoJiHLa, IIAHET C UX CIIYTHUKaMU, aCTEPOUJIOB, KO-
MET U TIPOYEro BelIecTBa, KoTopoe odparmiaercs BOkpyr ComHIa.

CosBesaue - rpymnma 3Be3/1 Ha HeOe U yuacTOK Heba, I/ie OHU PACIOI0KEHBI.

3Be3/1a - Ta30BbIH MIap, KOTOPBII U3IIy4aeT CBET, IOTOMY YTO €ro MOBEPXHOCTh OYEHb ropsyas Me-
TEOPUT — 3TO KOCMUYECKOE TeJ0, HE CropeBIliee B atMocdepe MmiIaHeThl U AoJeTeBIIee 10 e€ MOBepX-
HOCTH.

Komera - Teno, cocrosiiiee 130 JIbAa U MUK, Y HETO MOXET MOSIBUTHCS T0JI0BA (KOMa) ¥ OJTUH UJIH
HECKOJIBKO XBOCTOB.

AcTeponsr — MoX0Kee Ha KaMeHHYIO IIbI0y HeOeCHOe Teso, oopaiatoiieecss BOkpyr CoiHia, He
uMeroIee atMochepsl

Tecr 2
1. Camas sipkasi 3Be37a 3TO:
a. Cupuyc b. Mumosa c. [lene6
2.Yem 00ycCIOBJIEH LIBET 3BE3bI?
a. TeMIeparypoi b. BraxxHoCcThIO C. PacroJioKeHHEM

3.benblii KapauK - 3TO

a) MOTYXIIasi ¥ OCTHIBAIOIIAs 3BE3/1a

0) TONBKO YTO 00pa3oBaBIIAsACS 3BE3a

B) 3B€3/la, HAXOJIAIIAACA OUEHb JJAJIEKO OT 3eMIIU

T') ra3oBas IJIaHeTa

4.HenTpoHHas 3Be3/1a

a) HEBEPOATHO Majia (OTHOCUTEIBHO KOCMUYECKHX OOBEKTOB) U JIETKa
0) HEBEPOSATHO Majia M TsDKela

B) OUEHb BEJIMKA U JIeTKa

') OUYCHb BETUKa U TsHKEIa

5.Kak Ha3pIBaercs cioi, B KOTOpOM pOpMHUpYeETCs MOAABIAIONIAs YaCTh U3ITYYECHUS, TPUXOI-
1iero K Ha0iroaaTento?

a. porocdepa 3Be3abI b. BepxHuUii cinou C. BHYTPEHHUM CIIOW 3BE3/bI
6. [lepeuncnure obomouku ConHIa

a. potocepa, kopona b. xpomocdepa, kopoHa c. potocdepa, xpomocdepa U KOpoHa
7.Camas m3BECTHas T1apa 3Be3/ 9TO —

a. Anpkop u Munap b. Xanap u Ansraup c. Akpykc u AHTapec

8.Kak Ha3bIBatoTCst 3B€3/1bl, KOTOPbIE U3MEHSIOT CBOIO CBETUMOCTbH (BUJUMYIO SIPKOCTb, 0JIECK, BH-
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JUMYIO 3BE3HYIO BEIUYHHY)?

a. MEepUAIOIIHE 3BE3/IbI b. nepemeHHbIE 3BE3/1bI

C. 3B€3/Ibl XaMeJICOHbI d. cBepXHOBBIE 3BE3bI

9.Kak na3piBaercs Onmkaiiias k 3emiie 3Be3/1a, KOTOpast sIBJISIETCA CaMbIM SIPKUM 00bEeKTOM Ha Hebe?
a.Cupuyc b.Ilepceii c.CouHue

10. ITonHas sHEprus, KOTOPYIO U3ITydaeT 3Be3/1a B €AMHUILY BPEMEHH 3TO —

a.CBETUMOCTh b.ceer C.JIPKOCTh

2.1.4. IPAKTHYECKUE 3AHATUSA

[IpakTrueckas padota Ne 1. Permenue KkuHeMaTH4eCcKuX 3a1ad.

[TpakTuueckas paborta Ne 2. Pemenue 3ama4 mo Teme «3akoHbl HhIOTOHA U BCEMUPHOTO TSITOTCHHSL.
Cuinbl ynpyroctu. Cuiibl TPEHUS».

[TpakTnueckas pabora Ne 3. Pacuer eMKOCTH ¥ 3alIaCeHHOU dHEpruu OaTaper KOHJACHCATOPOB MpH Ta-
paIIEIBHOM U MOCJIEI0BATEIbHOM COSAMHEHUU.

[IpakTuueckas padota Ne 4. Pacyer 1eneil mocToOSHHOTO TOKa MIPH MOCIEA0BATEIbHOM U Tapaylieib-
HOM COEIMHEHUU MPOBOJAHUKOB. TerioBoe neicTBue Toka. [lorepu anekTpruueckoit SHepruu.
[IpakTuueckas padota Ne 5. Pemenue 3aga4 Ha TeMbl: « MaraHuTHoe mosiey, «3akoH Ammepay, «Cuia
JlopeHnma».

[Ipaktuueckas padota Ne 6. Pemenue 3agau Ha temy: «KoseOaHust 1 BOJHBD.
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3. KPUTEPUM OLIEHKHW 3HAHUI

Kpurepusmu o1eHKH pe3yibTaTOB OCBOEHUsS oOydarommmucs ydeOnoro npenmera OVIIL12.

OuszuKa SBIAIOTCA:

® YpPOBEHb OCBOCHHMSI yUeOHOT0 MaTepHana;

¢ YMCHHUC MCIIOJIb30BATh TCOPCTUYCCKUC 3HAHUA IJId BBIIIOJIHCHUS MMPAKTUYCCKUX 3a/1a4,

e 00OCHOBAaHHOCTb U YETKOCTb U3JIOKEHUSI MaTepuaa;

¢ odopmileHne MaTepuana B COOTBETCTBUU C TPEOOBAHUSAMU;

® yMeHHE O0YYaroIerocsi akTUBHO HCIOJIb30BATh 3JEKTPOHHBIE 00pa30BaTeNbHBIC PECYPCHI, HaXO-
IUTH TpeOyIoNIytocs UH(POPMALINIO, U3YYaTh €€ U MPUMEHSThH Ha MPAKTUKE;

® JHCIIOJB30BATh PA3JIMYHBIC HUCTOYHUKHU IJId TIOJTYyYCHHA TEXHUYECKOU PIH(i)OpMaI_[I/II/I, YMCHUC
OPHUCHTHPOBATHCA B Heﬁ, BBIACIIATD I'NIaBHOC, YMCHHUEC OLUCHUTL €€ NOCTOBCPHOCTD JIA JOCTHUIKCHUA
XOpOIIUX PE3YIbTATOB B MPOoQecCHOHANBHOM cdepe;

e yMeHHe CPOPMHUPOBATH CBOIO TIO3UIIHIO, OIIEHKY U apTyMEHTHPOBATH €€.

Kpurepun ouenkn YCTHBIX OTBETOB

YCTHBII ONpoC SBISETCS OJTHUM M3 OCHOBHBIX CIIOCOOOB y4€Ta 3HaHUI 00ydJarommxcs 1o ¢pu-
3uke. Pa3BEpHYTHIN OTBET 00y4aroIIErocs NOJKEH IPEICTaBIATh COOON CBA3HOE, JOTMYECKH IOCIIe-
JI0BaTeIIbHOE COOOIICHNE Ha 3aJaHHYIO TEMY, IIOKa3bIBaTh €r0 YMEHHUE IPUMEHSTH ONPEeSICHHsI, Ipa-
BUJIA B KOHKPETHBIX CIIy4asX.

[Ipu oueHke orBeTa O0YyYaroOLIErocs HaJ0 PYKOBOJCTBOBATHCS CIEAYIOIIMMHU KPUTEPUSIMHU,
YUUTBIBATH:

1) mONHOTY U NPaBUIBHOCTH OTBETA;
2) cTeneHb OCO3HAHHOCTH, [IOHUMaHUS U3y4EHHOT0;
3) s3p1K0BOE O(OPMIIEHHE OTBETA.

Otmetka "5" cTaBUTCS, €CIIM 00YJAIONITUNCS:

1) monHO U3NaraeT U3y4eHHbI MaTepual, Ja€T MpaBUIIbLHOE OIPE/IEJICHHOE OCBOEHUE TIOHATHI;

2) oOHapyXMBaeT MOHUMaHKUE MaTepualia, MOXKET 0OOCHOBAaTh CBOU CYX/IEHUs, IPUMEHUTh 3HAHUS Ha
MPAKTHKE, IPUBECTH HEOOXOAMMBIE TPUMEPHI HE TOJIBKO MO0 YYEOHUKY, HO M CAMOCTOSITEIILHO COCTaB-
JICHHBIE;

3) u3naraer Marepuai nociae10BaTeIbHO U MPABUIBHO .

Otmetka "4" cTaBUTCS, €CIIU OTBET, YAOBJIETBOPSET TEM K€ TPeOOBAHMSIM, YTO U JIs OTMETKH "5", HO
oOyuaroluiics nonyckaer 1-2 ommOKu, KOTOpbIE caM e HCIpaBiseT, U 1-2 Hepouéra B moCIea0Ba-
TEIBHOCTU U 0()OPMIIEHUH U3J1araeMoro.

Otmetka "3" craBuTcs, ecau oOydaronuiicss 0OHapyKUBAaeT 3HaHNE U TOHUMaHHE OCHOBHBIX MOJIOXKeE-
HUM JaHHOM TEMBI, HO:

1) uznaraer MaTepuasl HEMOJIHO U JOMYCKAeT HETOYHOCTH B OIIPEIeIeHUH TOHATHIH Ui popMyTupoB-
Ke IIPaBu;

2) He yMeeT JOCTaTOYHO TIyOOKO M JI0Ka3aTeIbHO OOOCHOBAaTh CBOM CYKICHHMS U MPUBECTH CBOU
IPUMEPBI;

3) u3naraet MaTepuall HeTOCIEI0BATEILHO U JIOMyCKaeT OMMOKU B U3JT0KCHHH ..

Otmetka "2" craBuTC, eciy 00ydaromuiicss OOHapyKMBAaeT HE3HAHUE OOJbIIEH YaCTH COOTBETCTBY-
IOLLEro pasjesia U3ydaeMoro marepuana, JOMycKaeT OMMOKU B (OPMYIHpPOBKE OMpENeIeHUH U mpa-
BHJI, HCKQXXAIOIITHE WX CMBICII, OECITOPSIIOUHO M HEYBEPEHHO u3naraet matepuai. Omnenka "2" oTmeva-
€T TaKue HEJOCTATKU B MOJATOTOBKE 00YYaroIerocsi, KOTOphIe SBISIOTCS CEPhE3HBIM MPEMSATCTBUEM K
YCIIELTHOMY OBJIAZICHUIO MOCIEAYIOIIMM MaTEPHATIOM.
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Kpurepun onenkn PASBEPHYTBIX IMCBbMEHHBIX OTBETOB

[Tpu npoBeneHnH MUCHbMEHHOM padOTHI CTYJEHT MOJIy4aeT 4-5 BOMPOCOB BEIOOPOYHO U3 KaXK-
JIOM TEMBI.

Onenka «OTaYHOY - 00yYaromuiics O1ecTsIIe 0OCBOMI TEOPETHUECKUI MaTepral, TOJTY4Ynsl HaBbIKU
€ro IPUMEHEHNUs Ha MPAKTUKE, FPaMOTHO BbINIONHSET OT 90% no 100% 3ananus.

«X0opo1I0» - 00y4aroIUiCs B LIEJIOM HEIUIOXO BIIAJEET TEOPETHUECKUM MAaTEPUATIOM, UMEET HABBIKH
€ro MPUMEHEHNs Ha MPaKTUKE, TPaMOTHO BbINONHAET OT 70% 1o 90% 3ananus.

«Y TOBJIETBOPUTEIHHOY - 00YUAIOIIUNCS HE B TOJHOM 00BEME OCBOMII TEOPETUUECKHUM MaTepual, uc-
MBITBIBACT TPYAHOCTHU MPU MPAKTUYECKOM TPUMEHEHUU TOJIYUEHHBIX 3HAHUM, TPAMOTHO BBIMOJHSET
ot 50% mo 70% 3amanus.

«HeynoBneTBOpUTENBHOY - 00YJAIOLIHIICS TII0XO UM COBCEM HE OCBOWJI TEOPETUYECKHI MaTepHall,
HE UMeeT HaBbIKa NPUMEHEHHUs 3HaHUN Ha MpaKTUKe, BhINoIHAeT MeHee 50% 3amaHusl.

Kpurepun ouenku TECTA

[Tpu ucnonb3oBanuu 100-0ayuTbHOM (TECTOBOIN) IIKAJBI MPUHSATA CIEAYIOIIAs CHCTEMA TiepeBoia e€ B
5-0aybHYO (IIKATy aHAJOTHYHO MOKHO HCIOJB30BATh MPH OINPEACICHUH TPOICHTA BBHITOJIHEHHBIX
3a/IaHMH )

85 — 100 6amoB (85 — 100 %) = «5»

71 — 84 6amnoB (71 - 84 %) = «4»

51 —70 6amnoB (51 — 70 %) = «3»

0 — 50 6ammoB (0 — 50 %) = «2».

Kpurepun ouenku IPAKTUYECKHUX PABOT

- «OTJIMYHO» - BBIITOJIHCHUE 3aJJaHKs U CJ]ada OTYETA B JICHb BBIMIOJTHCHHUS, TPABIIILHBIC HCYCPITbIBA-
IOII[ME OTBETHI Ha KOHTPOJIbHBIE BOMIPOCHI, MPABUIIHLHOE PEIIEHUE 3a/1a4H (TI0Ty4eH BEpHBI OTBET B
o0I11eM BHJIe ¥ MPaBUIbHBIA YHCIEHHBIA OTBET C yKa3aHUEM €r0 pa3MEpPHOCTH, IPU HATMYUU UCXOJI-
HBIX ypaBHEHUH B «00IIeM» BUJIe — B «OYKBEHHBIX)» 0003HAUCHUSAX );

- «XOPOI0» - BBHITIOJIHEHUE 3aJ]aHHs U cJ]Jadya OTYETa B JIEHb BHIMOTHEHHMSI, HATMYNE OLUTHOKHU TIPU pe-
IICHUH 33/1a9¥ (OTCYTCTBYET YHCIICHHBIA OTBET, WIIH apu(pMETHICCKast OMIMOKA MTPH €ro MOTYICHHH,
WJIM HeBEepHAs 3aIUCh Pa3MEPHOCTH TOJIYUSHHOW BEJIMIMHBI) I OTBETE HA KOHTPOJIBHBIC BOITPOCHI,
- Ky10BJI€ETBOPUTEJIBHOY - BRIIOTHCHHE 331aHus 6osee 50% ; Hammuue ommoOOK MPH PEIICHUH 3a]1a-
9y (3aIMCcaHbl BCe HEOOXOIMMbIC YPABHEHHUS B 00IIEM BUJIC U U3 HUX MOYKHO TIOJTyYUTh TTPABHIILHBIN
OTBET, HO CTYJICHT HE YCIIEJ PEeIIUTh 3a7a49y 10 KOHIIA WIH HE CIPABUJICS C MATEMAaTHICCKUMH TPY/I-
HOCTSIMH;, 3allMCaHbl OT/AETbHbIC YpaBHEHUS B 00IIeM BHJIe, HEOOXOAMMBIE TSl PELICHHs 3a1a4u) HIIN
OTBETE Ha KOHTPOJIbHBIE BOMIPOCHI U HECBOEBPEMEHHAs C/1aya OTYeTa.

- «HEy10BJIETBOPHUTEJIBLHO» - BHITIOTHEHHE 3a/1aHus MeHee 50%, HecBOeBpeMeHHasl cjaua 0TuéTa, mpu
pEIIeHNH 3a7a4 JJOMYIIEeHbI TPyOble OIUOKU B UCXOJAHBIX YPAaBHEHUSX.
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4. YHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
YYEBHOI'O IIPEJIMETA

OcHoBHas JInTeparypa

OJI.1. Msaxumes, I'.51. ®usuka: 10 knacc: yueOHuk: 6a30BbIi ypoBens/ ['.5. Mskumes, M.A. Ilerpo-
Ba, C.B. Crenanos [u np. ].- 4-e uzn., crep.- Mocksa: IIpocsemienue, 2022.- 399c.- ISBN 978-5-09-
087863-0.- TexcT HEMOCPEACTBEHHBI.

OJL.2. Msikumes, I'.5l. ®uszuka: 11 knacc: yuebHuk: 6a30Bbiii ypoBens/ I'.51. Msxumes, M.A. Ilerpo-
Ba, O.C. YronbHuKoB [u Ap. |.- 4-e u3m., crep.- Mocksa: [Ipocsemenune, 2022.- 476¢.- ISBN 978-5-09-
087863-0.- TexcT HEMOCPEACTBEHHBI.

JonoHUTeIbLHAS JUTEpPaTypa

JUL.1. BacuibeB, A. A. ®wusuka. ba3osslii ypoBenb: 10—11 kiaccsl : yd4eOHUK Uil CPeTHETO 00IEro
obpazoBanus / A. A. Bacunbes, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ u3., ucrp. u non. — Mockga :
HOpaiit, 2024. — 211 ¢. — (O6meobpazoBatenbubiii mukin). — ISBN 978-5-534-16086-4. — Tekcr :
anekTpoHHbIN // O6pa3oBarenbHas miardopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/544862
(mara obpamenus: 21.06.2024).

JUJL2. PonuonoB, B. H. ®usuka. Yrinyonenusiii ypoBeHnb: 10—11 kiacchl : yueOHUK AJSI CPEAHETO
obmero obpaszosanusi / B. H. PonnonoB. — Mocksa : FOpaiit, 2024. — 201 c. — (OGmeobpa3oBa-
TenbHbIA 1UKI). — ISBN 978-5-534-16087-1. — Tekct : snexTpoHHbIN // OOpa3oBarenbHas IjaT-
¢dopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/544863 (nara obpamenus: 21.06.2024).

JUJL.3. Actponomusi: 10—11 kmaccsl : yaeOHUK A7isi cpenHero oouiero oopazosanus / A. B. Komomuen
[n np.]; orBerctBeHHBIE pemakTopbl A. B. Komomuern, A. A.CadonoB.— 3-¢ wu3a., mepepabd. u
nomn. — Mocksa : FOpaiit, 2024. — 290 c. — (OOGmeo6pa3zoBarenbHbli 1uki). — ISBN 978-5-534-
18300-9. — Texker : snekrponHbii // OOpaszoBarenbHas miatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/534742 (nara obpamnienus: 21.06.2024).

JUL4. Tlepensman, . M. 3anmmarenbnas actpoHomusi/ S. U. Ilepensman. — Mocksa : Opaiir,
2024. — 182 c¢. — (Otkpsbitas Hayka). — [SBN 978-5-534-07253-2. — TekcT : snexTpoHHbIi // O6-
pazoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/538893 (nmarta oOparieHus:
21.06.2024).

JULS. ImutpueBa B. @. ®usuka a5 npodeccuil U crenuanbHOCTEN TEXHUUECKOro npouis: y4ueo-
HUK JJ151 00pa3oBaTeIbHbIX yUpexaeHuil cpel. npod. oopazoBanus.— M., 2016.

JUL.6. [ImutpueBa B. @. ®usuka nis npodeccuit U crienuaibHOCTeN TexHu4ueckoro mpoduis. Coop-
HUK 337a4: yuel. mocobue A o0pazoBaTeabHbIX yupexaeHuil cpen. npod. oopazoBanus. — M.,2014.

HNudpopmanuonnsie pecypesl MurepHera:

NP.1.www.urait.ru — FOpaiit. O6pa3zoBarenbHas miatdopma (nara odopamienus 21.06.2024)

NP.2. www.yaklass.ru IludpoBoit o6pazoBatensHblit pecypc AKinacc (nata obpammenus 21.06.2024).
NP.3. [ludposoit obOpazoBarenbHbiii pecypc [PRsmart https://www.iprbookshop.ru/4.html (mara
obpamenusi: 21.06.2024).

HP.4. DnextponHo-OmbimoTeyHas cuctema «Jlanp». dopma gocryna
https://e.lanbook.com/(nata obpamenus: 21.06.2024).

21


http://www.urait.ru/
http://www.yaklass.ru/
https://www.iprbookshop.ru/4.html
https://e.lanbook.com/

MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPABOBAHUST POCCUICKON ®EJEPALIMNA
denepanbHOE TOCYIaAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHHE BBICIIET0 00pa3oBaHUs
«MOCKOBCKHH MOJTUTEXHUUECKHI YHUBEpCUTET» (MOCKOBCKHIA MOTUTEX )

NBanTeeBckuii pusiuan
MoOCKOBCKOI0 MOJUTEXHUYECKOI0 YHUBEPCUTETA

YTBEPXIAIO
Hupextop ¢dunmana

H.A. BapeiinukoBa

02 centsa0ps 2024 r.

KOMIUVIEKT KOHTPOJIBHO-OLHEHOYHbBIX CPEICTB

JJIS1 IPOMEKYTOYHOM aTTeCTAlluN 10 Y4eOHOMY NMpeaMeTy

OVIL.12. DU3UKA

(yriryOJieHHBIA YPOBEHbD)

JUTS CIICTIMAIBHOCTH CPEeIHETO MPodeCcCHOHAIBHOTO 00pa30BaHus
23.02.07 Texuuyeckoe 0OCTy>KMUBAHUE H PEMOHT aBTOTPAHCIIOPTHBIX CPEJICTB

(TexHoNIOrHYeCcKui poduIIb)

2024

22



KOMITIEKT KOHTPOJIEHO-OIIEHOYHBIX CPEJCTB JJIsl IPOMEKYTOYHOM aTTeCTaIllii M0 YIeOHOMY
npeametry OVII.12.®usuka pazpaboran B cOOTBETCTBUU ¢ DeneparbHBIM TOCYIapCTBEHHBIM 00pa-
30BaTeNbHBIM CTaHIAPTOM TI0 CIEIHATbHOCTH CPEAHEro Mpo(ecCHOHAIBHOTO 00pa30BaHUA
23.02.07 TexHuveckoe oOCIy)XHMBAaHHE M PEMOHT aBTOTPAHCIOPTHBHIX CpeacTB (mpuka3z MuHIpo-
ceemenus Poccun ot 02.07.2024 Ned453, zapeructpupoBan B Muntocte Poccuu 07.08.2024 No
79036); Ha ocHOBe TpeboBaHMi DenepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHIapTa
cpenHero oomiero oopazoBanus (yTBepKaeH nmpukaz MunobpHayku Poccun ot 17.05.2012 N413,
3apeructpupoBa B Munrocte Poccuu 07.06.2012 Ne 24480) (B pen. ot 27.12.2023) u denepanbHoi
00pa3oBaresibHON MPOrpaMMbl CpeAHero oduero oopasoanus (nmpuxkas MuHmnpocsemieHus: Poccuun
ot 18.05.2023 Ne 371, 3apeructpupoBan B Muntocte Poccun 12.07.2023 per.Ne 74228) (B pen. ot
19.03.2024); ¢ yuerom «KoHuemnuu npemnoaaBanusi o0meo0pa3oBaTeIbHBIX AUCHUILUIMH C YY€TOM
npodeccuoHaNbHOM HAMPaBICHHOCTH MPOTPaMM CPETHET0 MpodeccrnoHalbHOTO 00pa3oBaHus, pea-
JTU3yeMbIX Ha 0a3e OCHOBHOTO 00mero odpasoBanus» (Pacmopspkenne MunmnpocBenieHus Poccun
ot 30.04.2021 Ne P-98); B coorBercTBuU C I[lonokeHHeM O TEKyIIeM KOHTPOJIE YCIIEBAaEMOCTH U
MPOMEXKYTOYHOU arrectanuu obOydaromuxcsi MiBanTeeBckoro ¢uimana MOCKOBCKOTO MOJUTEXHU-
YEeCKOr0 YHHBEPCUTETA.

Opranuszanus-paspadorumnk: VBanteeBckuil ¢puaman MoCKOBCKOTO MOJUTEXHUYECKOTO

YHUBCPCUTECTA

Pa3zpa6orumk: A.H. XamoB, niperiogaBarens MBanteeBckoro Qrumana

MOCKOBCKOT'O IIOJIUTEXHHUYCCKOTO YHUBCPCUTETA

OJIOBPEH

LIUKJIOBOM KOMHCCHEH «O6Ll4€06p6130661m€]leblx, COYUAIbHO-
CYMAHUMAPHBLIX U €eCMEeCMEEHHO-HA)YYHbIX 0MCI/;MI’UIMH>)

[Ipotokon Ne 1 ot 02.09.2024

[Ipencenarenb HUKIOBOM KOMUCCHU I'.1O. CaBenbeBa
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[TaciopT KOMILIEKTa KOHTPOJIBHO-OLICHOYHBIX CPEICTB
KOMIUIEKT KOHTPOJIbHO-OLICHOYHBIX CPENICTB
Kpurepuu oneHku 3HaHUM

Y4ebHOo-MeToAMYecKOoe U MHPOPMAIIMOHHOE 00ecrieueHrne yueOHOTo IpeIMeTa
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1. MACHHOPT KOMIIJIEKTA KOHTPOJIBHO-OHEHOYHBIX CPEJICTB
1.1.006.1acTh NPUMEHEHUS KOMIUIEKTA KOHTPOJIbHO-0OLEHOYHBIX CPEACTB

KOMITIEKT OLIEHOYHBIX CPENCTB IMpeIHA3HAYEH /IS OICHKH PE3ylIbTaTOB OCBOCHHUS Y4€OHOTO
npeamera OYIIL.12. ®usuka:

Jluynocmmuuix

1) epasicoanckoeo socnumanus:

— c(OopMHPOBAHHOCTh TPAKIAHCKOW MO3UIMU OOYYaroIIerocsi Kak akTUBHOTO U OTBETCTBEHHOIO
YJIeHa POCCUICKOro 00111eCTBa;

— MPUHATHE TPAAUIMOHHBIX 0OIIECYETIOBEUSCKIX TYMAHUCTHUECKUX U IEMOKPATUICCKUX IEHHOCTEH;

— TOTOBHOCTH BECTH COBMECTHYIO JIEATEIHHOCTh C MO3UIIUU COTPYJHUYECTBA B MHTEpECAX I'paxIaH-
CKOTO O0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIILHON OpraHu3allnu;

— ymenue 3¢G(HEeKTUBHO B3aWMOJEWCTBOBATh C COLIMATBHBIMU MHCTUTYTAMH B COOTBETCTBHHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

— TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM 1E€ATEIBHOCTH;

2) nampuomuyecko2o 80CNUMaHus:

— c(hOPMHPOBAHHOCTH POCCUUCKOM IPa)K1aHCKOW UACHTHYHOCTH, MaTPUOTHU3MA;

— IIEHHOCTHOE OTHOIIICHUE K TOCYJapPCTBEHHBIM CUMBOJIaM, JOCTHKCHHUSIM POCCHICKUX YIEHBIX B 00-
JaCTH (PU3UKU U TEXHUKE;

3) 0YX08HO-HPABCMBEHHO20 BOCNUMAHUA!

— c(hopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO TIOBEICHUS;

— CIIOCOOHOCTH OIICHMBATH CUTYAlMIO M NMPHUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICHh HA MO-
PaIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHUCJIC B JACSITEILHOCTH YIEHOTO;

— OCO3HaHHE JJMYHOTO BKJI/Ia B TOCTPOCHHUE YCTONYMBOTO Oy yIIEro;

4) acmemuuecko2o 60CNUMAaHUA:

— O3CTETHYECKOE OTHOUICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAy4YHOTO TBOPUYECTBA, MPUCYIIETO Pu3nde-
CKOW HayKe;

6) mpyoo6020 60CNUMAHUSL.

— HHTEepec K pa3nuyHbIM cdepaM mpodecCHOHATHHON NeATeIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C (hu-
3UKOM M TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP OymyIiei mpodeccuu U peaan3oBbI-
BaTh COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOpa30BaHUIO B 001acTU (U3UKH Ha MPOTHKE-
HHUH BCEH XU3HU;

7) 9KOI02U4eCcK020 8OCNUMAHUSL!

— c(hOopMHPOBAHHOCTh DKOJNOTUYECKONW KYIBTYpPbhI, OCO3HAHHE TIOOATBHOTO XapakTepa JKOJIOTHYe-
CKHUX Ipobiem;

— IUIAHUPOBAHHME W OCYILIECTBJIEHUE JACHCTBUH B OKPYKAIOUIEH CpEll€ HAa OCHOBE 3HAHUS IIEJeH
YCTOWYMBOTO Pa3BUTHUS YCIIOBEUCCTBA;

— paclIMpeHHe OMbITa JIEATEIBHOCTH DKOJIOTHYECKON HAIMPaBICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HA-
HUM 1o (u3HKe;

8) yennocmu HayuyHo2o no3HaAHUA

— ¢(hopMHPOBAaHHOCTH MHPOBO33PCHHSI, COOTBETCTBYIOMIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (HU3H-
YECKON HayKH;

— OCO3HAaHHE IIEHHOCTH HAYYHOH NEATEIbHOCTH, TOTOBHOCTH B TpoIlecce M3ydeHUs (U3UKH OCY-
IIECTBIISATH MPOEKTHYIO M HCCIIEOBATENBCKYIO IEATETHHOCTh MHAUBHUIYATBLHO U B TPYIIIIE.

Memanpeomemnuix

1) 6a30BbI€ JTIOTHYECKUE JCHCTBHUS:

— CaMOCTOSITEIIBHO (hOPMYJIMPOBATH U aKTYaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

— ONPEICNIATh LEIH JISATSITBHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUH MX JTOCTHKCHHUS,

— BBIABJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3HUECKUX SBIICHUSX;

— BHOCHUTH KOPPEKTHBBI B JICATCIBHOCTh, OIICHUBATh COOTBETCTBHE PE3yJbTATOB IIEJISIM, OIICHUBATH
PUCKH TIOCIICACTBHIA e TSIIEHOCTH,
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pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

BIIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMH MTOHSATUSIMHU U METOaMU (DU3HUECKON HAYKU;
BJIaJIETh HAaBBIKAMU Y4eOHO-MCCIIEOBATENBCKOW M MPOEKTHON NEATENFHOCTH B 00JIACTH (DU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY TIOMCKY METOJIOB PELICHHUs 3a7au (PU3NIeCKO-
rO COJIepKaHusl, IPUMEHEHUIO PA3IMYHBIX METOAOB [TO3HAHUS;

OCYIIECTBIATh PA3JIMYHbIC BHUJIBI JEATEILHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIIpeTa-
IIUH, IPe0OpPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYalUAX, B TOM YHUCIIE TIPU CO3/1a-
HUM Y9€OHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBIIATh NTPUYMHHO-CJIC/ICTBCHHBIE CBSI3U W aKTyaJIM3UpPOBATh 33/1a4y, BBIIBUTATh THIIOTE3Yy €&
peleH s, HAXOUTh apryMEHTHI JJIsl JOKa3aTeJIbCTBa CBOMX YTBEPXKACHUH, 3a]1aBaTh MapamMeTphl U
KPUTEPUU PELLICHUS;

aHAJM3UPOBATH MOIYUYCHHBIE B XOZ€ peIIeHHUs (PU3UUECKUX 33/1a4 Pe3yJbTaThl, KPpUTUYECKU OICHU-
BaTh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (POPMYyIHpPOBATH COOCTBEHHBIE 3a/1aui B 00pa30BaTEIbHON JEATEIBHOCTH, B TOM YHCIIE
IIPU U3YyYEHUU (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

pa3pabarbIBaTh IJIaH pelIeHus: MpoOaeMbl ¢ yUETOM aHaIM3a UMEIOIIMXCSl MaTepUAIbHBIX U HEMa-
TEepPHAIIbHBIX PECYPCOB;

YMETh IEPEHOCUTH 3HAHUS IO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEIHHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEJAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXO/bl M PEILICHHS;

CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE AbTePHATUBHBIC PELICHUS.

3) pabora ¢ uHpopmanuei:

BJIAACTb HABBIKAMU I1OJIYYCHHA I/IH(bOpMaIlI/II/I (1)I/I3I/I‘-ICCKOFO COACpIKaHUA N3 MCTOYHUKOB pPa3HbIX
TUIIOB, CAMOCTOSITEIPHO OCYIIECTBISITh TIOWCK, aHAJIN3, CUCTEMATH3AIMI0 ¥ WHTEPIPETAINIO HH-
dbopmanmu pa3IUYHbIX BUIOB U (HOPM TPEICTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

HCIIOJIB30BAThL CPCACTBA I/IH(l)OpMaIII/IOHHBIX N KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B PEIICHNUH KOTHU-
TUBHBIX, KOMMYHUKATHBHBIX W OpraHHU3allMOHHBLIX 3aJa4d C CO6J'HOI[CHI/ICM Tp€6OBaHI/Iﬁ OpProHoMHu-
KM, TEXHUKHA 0€30MacHOCTH, TUTHUEHBI, pecypcocOepekeHus, MPaBOBbIX U ITUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 0€301MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COAEpk aHHSA B PA3NUYHBIX (opMmaTax ¢ Y4ETOM Ha3HAYEHUS WH-
dbopMaluu U 1eNeBOil ayIUTOPUH, BHIOMpasi ONTUMAIbHYIO (OpMY MpEICTaBICHUS M BU3yalu3a-
II1UH.

4) obOmieHwMeE:

OCYILIECTBIIATH OOIIEHNE HA YpoKaX (PU3HKH U BO BHEYPOUHOU €A TEIbHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYalMi U cMAr4aTh KOH(QIUKTHL;
pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

5) COBMCCTHAA ACATCIbHOCTD.

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JIEHCTBUHN C YUETOM OOIIMX MHTEPECOB M BO3MOYKHO-
CTEHN Ka)KJ0r0 4JIeHA KOJUIEKTUBA;

IIPUHUMATH LIEJIM COBMECTHOMN JNEATEIBbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JACUCTBUSA 10 €€
JOCTHKEHHUIO: COCTABIIATH TUIAH JEHCTBUH, paclpeAessITh poju ¢ y4ETOM MHEHUH YYaCTHHUKOB, 00-
CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KaYeCTBO CBOETO BKJIAJa W KaXKJIOTO YYaCTHMKA KOMaHJIbl B OOIIMH pe3ysbTaT Mo pas-
pabOTaHHBIM KPUTEPHSIM;

IpeAJIaraTe HOBBIE NPOEKTHI, OIIEHUBATh MJIEU C MO3WLIHWHA HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTHYE-
CKOM 3HAYUMOCTH;

KOOPJMHHUPOBATH M BBHITMIOIHATH PA0OTY B YCIOBHUSIX PEAIbHOTO, BUPTYATHHOTO M KOMOMHHUPOBAHHO-
I'0 B3aMOJCHCTBUS;

26



— OCYUIECTBJIATH MMO3UTUBHOE CTPATErMUECKOE MOBEICHNE B PA3IMYHBIX CUTYALUsIX, IPOSIBIIATH TBOP-
YeCTBO U BOOOpaxKeHHe, ObITh MHUITUATUBHBIM.

6) camoopraHu3anus:

— CaMOCTOSITEJIBHO OCYIIECTBIISATH [MO3HABATEIBbHYIO JEATEIBHOCTh B 007aCTH (PU3UKU U ACTPOHOMMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4U;

— CaMOCTOSITEJIBHO COCTABJIATH IIJIaH PELIEHMs] paCUETHBIX U KaUeCTBEHHBIX 33/1a4, IIJ1aH BBIIIOJIHEHUS
MPAKTUYECKON pabOThl C YUETOM UMEIOMIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIO-
YTEHHI;

— pacHHMpsATHh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUH;

— JenaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHHE;

— OLIGHUBATh MIPHUOOPETEHHBIN OIIBIT;

— Cc1ocoOCTBOBAaTh (DOPMUPOBAHUIO U MPOSBIICHUIO 3PYAULIUU B 001acT (PU3UKH, TOCTOSHHO MOBBI-
maTh CBOM 00pa30BaTeIbHBIN U KYJbTYPHBIH YPOBCHBD;

7) CaMOKOHTPOJIb!

— JaBaTh OLICHKY HOBBIM CHUTYalllsiM, BHOCUTb KOPPEKTHBBI B JIEATEIbHOCTh, OLICHUBATH COOTBET-
CTBUE PE3YJIbTATOB IIEJISM;

— BJAJETh HABBIKAMH [MO3HABATEIHHON pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHN W MbIC-
JIUTEJIbHBIX IIPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHMIA;

— HCIIOJIb30BaTh MPUEMBI peIEKCUU AJIsl OLICHKH CUTYalluH, BEIOOpA BEPHOTO PEILICHUS;

— OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS 0 UX CHUKEHUIO;

— MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3YIbTaTOB AEITEIbHOCTH;

8) SMOLIMOHATBLHBIN HHTEIUIEKT, IPEAIOIararoImuil copMUPOBaHHOCTH:

— CaMOCO3HAHHUS, BKJIIOYAIOMIETO CIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHHUE, BUIETH
HaIpaBJIEHUs] Pa3BUTHS COOCTBEHHON AMOLIMOHANIbHOM cephl, ObITH yBEpEHHBIM B cele;

— CaMOperyJIMpOBaHus, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTB,
OBITH OTKPBITHIM HOBOMY;;

— BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOMIEH CTpEMIIEHHE K JAOCTIDKEHHIO LENHW M yCHeXy, ONTUMH3M,
WHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, NCXO/S U3 CBOMX BO3MOKHOCTEH;

— OSMMATHH, BKIIOYAIONIEH COCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSIHUE NIPYTHX, YYUTHIBATH
€ro MpH OCYILECTBIEHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

— COLMAIBHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C IPYTUMH JFOJbMH,
3a00TUTHCS, IPOSIBIIATH UHTEPEC U pa3pemarb KOHPIUKTEHI.

9) npunsTHE CEOs U IPYTUX:

— TPUHUMATH ceOs1, TOHUMAast CBOM HEJIOCTATKH U JIOCTOMHCTBA;

— MPUHUMATh MOTHBBI M pTYMEHTHI IPYTHX MIPH aHAIHM3E PE3YIbTaTOB JICITCILHOCTH;

— TMpHU3HaBaTh CBOE MPaBO U MPABO JPYTUX HA OIMIMOKY.

Ilpeomemmnuvix

16) chopMHpPOBaHHOCTh MPEJCTABICHUNH O POJIU M MecTe (U3HKKA M aCTPOHOMUHM B COBPEMEHHOM

HayYHOUM KapTHHE MHpPa, O CUCTEMOOOpa3yromie poau pU3uKK B pa3BUTUU €CTECTBEHHBIX HAayK, TEX-

HUKH U COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJIe POCCHHCKUX M 3apyOCIKHBIX yUEHBIX-(DH3UKOB B Pa3BH-

THE HAayKW; MOHUMaHUE (PU3MUYECKON CYIIHOCTH HAOIIOAEeMBIX SIBICHUH MHUKPOMHUpPA, MaKpOMHUpa U

Merammpa; MOHUMaHUE POJU aCTPOHOMHH B MPAKTUYECKOM JEsTeNIbHOCTHU 4YeJOBeKa U JajbHeiIieM

HAyYHO-TEXHHUYECKOM Pa3BUTUU, poiu (pu3uKu B (HOpMUPOBAHUH KPYyro3opa U (pyHKIIMOHATBHOU Tpa-

MOTHOCTH Y€JIOBEKa JIJIsl pelIeHUs] MPAaKTUYECKUX 3a/1ay;

26) chopMUpOBaHHOCTh YMEHUH pacno3HaBaTh (pu3uveckue ABIEHUS (IPOIECCH) U OOBICHITh UX Ha

OCHOBE M3yUYEHHBIX 3aKOHOB: PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBUKEHHE, CBOOOI-

HOE TaJIeHue TeJ, TBMKEHHE TI0 OKPYKHOCTH, HHEPIIUS, B3aUMOJICHCTBUE Tell, KoleOaTeIbHOE ABUKE-

HUE, PE30HAHC, BOJIHOBOE ABMXKeHUE; nuddy3usi, OpOyHOBCKOE NBMXEHHE, CTPOCHUE KUIKOCTEH M

TBEPJBIX TeJ, U3MEHEHHE 00beMa Tell IPH HArpeBaHUH (OXJIaXKIEHUH), TEIUIOBOE PaBHOBECHUE, HCIIA-

peHue, KOHJIeH callusl, MIaBJIeHHe, KpUCTaNIn3allks, KUIIeHNHe, BIaKHOCTh BO3AYyXa, CBSI3b CpelHEN KH-

HETUYECKOW SHEPTUH TEIIOBOTO JIBMKEHHS MOJIEKYI ¢ aOCONIOTHON TeMIEepaTypoil, MOBHIIICHHUE J1aB-

JIEHUS Ta3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSA3b MEXKIY IapaMeTpaMu COCTOSHUS ras3a B
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M30IMpoLeccax; dIEKTpU3alus Tej, B3auMOJICIICTBHE 3apsA0B, HArPEBaHUE MIPOBOJHUKA C TOKOM, B3a-
UMOJIEHCTBE MAarHUTOB, 3JIEKTPOMATrHUTHAs MHIAYKIIMS, N€HCTBUE MAarHUTHOTO IOJIs1 HA IPOBOJHHUK C
TOKOM M JIBUXKYILMICS 3apsifi, JI€KTPOMAarHUTHbIE KoeOaH!Us U BOJIHBI, IPSIMOJIMHEHHOE PacIpocTpa-
HEHHE CBETa, OTPpAXEHUE, IperoMIIeHue, MHTepdepeHuus, 1udpaxiys 1 MoIsIpu3alus CBeTa, AUCIep-
cust cBeTa; PoTo3NEeKTpUUecKuil 3(pdeKT, CBETOBOE JaBiieHUE, BOSHUKHOBEHUE JIMHEHUATOro CreKTpa
aToOMa BOJIOPOJa, ECTECTBEHHAs! U UCKYCCTBEHHAs paJJMOaKTUBHOCTB;

30) BiazieHUEe OCHOBONOJIATAIOIUMH (PU3MUECKUMU MOHIATUAMHU M BEJIMUYMHAMMU, XapaKTEPU3YIOLIUMU
¢u3nveckne Mpoueccs (CBSI3aHHBIMA C MEXaHHMUYECKHM JIBI)KEHUEM, B3aUMOJICHICTBUEM TeJl, MEXaHU-
YECKMMHU KOJICOAHUSAMHU U BOJIHAMH; aTOMHO-MOJIEKYJIIPHBIM CTPOEHHEM BEIIECTBA, TEIUIOBBIMU IIPO-
LIECCaMU; MIEKTPHUUECKUM U MarHUTHBIM MOJISIMH, JIEKTPUUECKUM TOKOM, 3JIEKTPOMAarHUTHBIMU KOJIe-
O0aHUSMHU U BOJIHAMH;, ONITHYECKUMHU SBJICHUSMH; KBAHTOBBIMH SIBJICHUSIMH, CTPOCHHEM aTOMa M aTOM-
HOTO $]pa, PaJUOAKTUBHOCTHIO); BJIAZICHHE OCHOBOIIOJATAIOIIMMU ACTPOHOMHUYECKUMH IMOHSITHUSIMU,
MIO3BOJISIIOIIMMU XapaKTEepU30BaTh MPOLIECCHI, IPOUCXOAIINE HA 3BE3/1aX, B 3BE3JHBIX CHUCTEMAX, B
MEXTraJlaKTH4YECKOM cpefie; IBUKEeHNEe HEOECHBIX Tell, SBOJIIOLIUIO 3Be3]1 U BeeneHHoli;

40) BiajeHUe 3aKOHOMEPHOCTSMHU, 3aKOHAMU U TEOpHUSIMHU (3aKOH BceMupHoro Tsrorenus, I, II u 11
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOM 3HEpruH, 3aKOH COXPAaHEHMs MMITYJbCa, IIPUH-
LI CYNEPHO3ULMHU CUJI, IPUHLHUIT PAaBHOIIPABHOCTU HWHEPLMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISPHO-
KHHETHUYECKYIO TEOPHUIO CTPOEHHUS BELIECTBA, Ta30BbI€ 3aKOHBI, IEPBbII 3aKOH TEPMOAMHAMUKH; 3aKOH
COXPAaHEHHUs AJIEKTPUUYECKOro 3apsiza, 3akoH Kyiona, 3akoH Oma Ju1s yyacTka 1enu, 3akoH Oma Juist
IIOJTHOM 3JIEKTpUUYECKOU LenH, 3akoH Jlxoyns - JleHua, 3aKoH 3JIeKTpOMarHUTHOM MHIYKIMH, 3aKOH
COXPAHEHHUS SHEPrUH, 3aKOH MPSIMOJIMHEMHOIO paclpOCTPAHEHUs CBETA, 3aKOH OTPa)KEHUs CBETa, 3a-
KOH IPEJIOMJICHHUSI CBETA; 3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAaHEHMs MMITYJIbCa, 3aKOH COXpaHe-
HUS 3JIEKTPUUECKOI0 3aps/ia, 3aKOH COXPAHEHUs1 MacCOBOI0 4YHCIIa, OCTyIaThl bopa, 3akoH pagnoak-
TUBHOTO PAcIa/ia); yBEPEHHOE UCIOIb30BAHNE 3aKOHOB U 3aKOHOMEPHOCTEN MpHU aHaIn3e PU3NUECKUX
SIBJIEHUM U TIPOLIECCOB;

56) ymMeHue yuuThIBaTh T'PaHULIbl IPUMEHEHUS U3YUCHHBIX (PU3MUECKUX MOJIeNIel: MaTepualibHas TOU-
Ka, MHEepIMaJIbHasl CUCTEMa OTCUeTa, UIeaIbHbIN ra3; MOAEIN CTPOEHUS ra3oB, )KMJIKOCTEH U TBEPIbIX
TeJ, TOYEYHBIN 3JIEKTPUUECKUM 3apsi, sJepHas MOJeNb aToMa, HYKJIOHHAs MOJeNIb aTOMHOIO s]pa
IIpU pelIeHnn (U3NUECKUX 3a/1a4;

60) BiajieHUe OCHOBHBIMH METOAAMU HAYYHOTO MO3HAHMS, UCHOJIb3yeMbIMU B (DPU3UKE: MPOBOJIUTH
MpsIMblE M KOCBEHHbIE U3MepeHUsl (U3NYECKUX BEIMYMH, BHIOMpas ONTUMAaJIbHBIN CIIOCO0 U3MEpeHus
U UCIIOJIb3Ysl U3BECTHBIE METO/IbI OLIEHKHU IOTPEIIHOCTEN U3MEPEHUH, IPOBOINUTD UCCIIEI0BAHUE 3aBH-
cumocTel (pU3MUECKUX BEJTMYHH C MCIIOJIb30BAHUEM NPSAMBIX U3MEPEHUH, O0BSICHAThH MOJyYEHHBIE pe-
3yJIBTaThl, UCTIOJIB3YS (PU3NYECKHE TEOPUH, 3aKOHBI M TIOHATHSI, U JIeNIaTh BBIBOABI; COOJIIOIATh MPaBU-
Ja 6€30MacHOro Tpyda IpH MPOBEACHUN HCCIET0BaHUI B paMKax yueOHOro 3KCIEpUMEHTa U y4eOHO-
HCCIIEI0BATENILCKON JIEATEIbHOCTU € HCIOJIb30BAHUEM IIU(PPOBBIX U3MEPUTENILHBIX YCTPOMCTB M Jia-
OopaTopHOTO 00O0pYyAOBaHUS; CHOPMUPOBAHHOCTH MPEJCTABIECHUNA O METOAAaX MOJYyYEHUS HAYUHBIX
ACTPOHOMUYECKUX 3HAHWM;

76) chopMHUpPOBAHHOCTh YMEHHUSI PEIIaTh PACUETHBIC 33aJ]a4M C SIBHO 3aJJaHHON (PU3NUYECKON MOJIEThIO,
UCNOJb3Ys (PU3NYECKHE 3aKOHBI U IPUHIUIIBI; HA OCHOBE aHaJIM3a YCIOBUS 3a7aull BBIOMpaTh (pusmye-
CKYIO MOJIEJIb, BBIIEIATh (PU3NUECKNE BETUYUHBI U (POPMYJIbI, HEOOXOJUMBIE JUISl €€ PELIeHMUs], IIPOBO-
IUTh PacyeThl U OLIEHUBATh PEATbHOCTh MOJYYEHHOTO 3HAYEHUs (PU3MUECKON BEIMUMHBI;, pelaTh Ka-
YeCTBEHHBIE 33/a4H, BEICTpanBasi JIOTMUECKH HEMPOTUBOPEUHUBYIO LIETIOUKY PACCYXACHUN C OMOpPOH Ha
M3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

80) chopMupOBaHHOCTH YMEHUS MPUMEHSTH TTOJTYYCHHBIC 3HAHUS 1)1 OOBSICHEHHS YCIIOBUM MIPOTEKa-
HUS (U3NYECKUX SIBICHUH B IPUPOJAE U JUIS MPUHATHUS MPAKTUUYECKUX PEIIEHUH B OBCEIHEBHOM KU3-
HU A oOecniedyeHus O€30MacHOCTH MpU OOpalleHUU C OBITOBBIMH MPUOOpaMH U TEXHUYECKHUMH
YCTPONCTBaMHU, COXPAHEHUS 3/10POBbS U COOJIIOACHUSI HOPM KOJIOTMYECKOT0 MOBEICHUS B OKpYKalo-
el cpene; MOHMMaHHe HEOOXOAUMOCTH MPUMEHEHHUS TOCTHKEHUN (PU3UKN U TEXHOJIOTUHM ISl paliy-
OHAJILHOT'O NPUPOOIOJIb30BAHNUS;

90) chopMUPOBaHHOCTH COOCTBEHHOMN MO3UIIUHU IO OTHOLLIEHUIO K (pU3ndYeckoi nHpopmaluu, rnoiyda-
€MOH U3 pa3HbIX HUCTOYHMKOB, YMEHHUH HCIIOJIb30BaTh LHU(POBbIE TEXHOJIOTUU JJISl TIOUCKA, CTPYKTY-
PUpPOBaHUsl, UHTEPIPETALIMN U MPECTABICHUs Y4eOHOM U HAy4HO-NOMYISIpHOIN HHMOpMaLuK; pa3Bu-
THE YMEHUN KPUTHUECKOTO aHAIM3a MoJydaeMoil nHdopmaium;
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106) oBnageHne yMeHUsIMU pabOTaTh B TPYIIE C BBHITOJHEHUEM Pa3IMUHbIX COI[MANIbHBIX POJIeH, Tuia-
HUPOBaTh pabOTy IPYMIbI, PAIIHOHAILHO PACIPENENATh ACATEIbHOCTh B HECTAHAAPTHBIX CUTYaIHSX,
a/IeKBaTHO OLIEHUBATh BKJIAJl Ka)KJOT0 U3 YYaCTHUKOB I'PYIIbI B pEIIEHHE paccMaTpuBaeMoi mpooJie-
MBI;

ly) chopMuUpOBaHHOCTh TOHUMAHUS POJIU (PU3UKU B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM, COIUANbHOMN
U 3TUYECKOH cdepax esITeTbHOCTH YelIOBEeKa; POJM M MecTa (PU3MKH B COBPEMEHHON Hay4HOU Kap-
TUHE MHpPA; POJM aCTPOHOMHMHM B IPAKTUYECKOW NEATEIbHOCTU 4YEJIOBEKa U JAIbHEHIIEM Hay4HO-
TEXHUUYECKOM Pa3BUTHH;

2y) chOpMUPOBAHHOCTh CHCTEMbI 3HAHUN O (PU3UUYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, ACH-
CTBYIOILIMX Ha YPOBHSIX MUKPOMHpA, MAaKpOMHpPA U MEraMupa, MpeACTaBIeHU 0 BCeoOIleM XapaKkTepe
(U3NYECKUX 3aKOHOB; MPEACTABICHUN O CTPYKTYPE MOCTPOSHUS (PU3UUECKONW TEOPHH, YTO TO3BOJIUT
0CO3HATh POJIb (PyHJAMEHTAIBHBIX 3aKOHOB M MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPO-
1€, TIOHATh TPaHULIBI IPUMEHUMOCTH TEOPHM, BO3MOYKHOCTH MX INPUMEHEHMs AJI ONMCAHMS €cTe-
CTBEHHOHAYYHBIX SIBJIEHUM U IIPOLIECCOB;

3y) copMHPOBAaHHOCTh YMEHHUS pa3ivyaTh YCJIOBUS MPUMEHUMOCTH Mojeled (hU3MYeCKHX Tel |
MpoLecCOB (SIBICHMI): MHEpIUabHAs CHCTEMa OTCYeTa, MaTepuajbHas TOYKa, PaBHOYCKOPEHHOE
JBUKCHHE, CBOOOHOE MajieHue, aOCOMIOTHO yrpyras aedopmarus, abCOITIOTHO YIPyroe U abCcoroT-
HO HEYIPYroe CTOJKHOBEHHUS, MOJIEJIeH rasa, >KUAKOCTU U TBEPAOro (KPUCTAJUIMUECKOTO) Telna, Ujae-
QJIBHOTO ra3a, TOYEYHbIN 3apsj, OJHOPOJHOE 3JIEKTPHUYECKOE I0JIe, OJHOPOAHOE MAarHUTHOE IOJIE,
rapMOHHYECKHE KOJIeOaHHs, MaTeMaTUUECKUN MasTHUK, UCabHbIM MPYKHUHHBIN MasgTHHUK, TAPMOHH-
YECKHUE BOJIHBI, HJICATBHBIN KOJIeOATeIIbHBIN KOHTYD, TOHKAs JTMH3a; MOJIEICH aToMa, aTOMHOTO Sipa 1
KBaHTOBOI MOJIETIN CBETA;

4y) chopMHPOBAHHOCTh YMEHHS OOBSACHATH OCOOCHHOCTH MPOTECKaHMs (PU3HUSCKUX SBICHUI: MeXa-
HUYECKOE JIBIKEHHUE, TEIJIOBOE JIBUKEHHE YaCTHUI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE
nBokeHue, tupdysus, ucmapeHne, KUIeHue U KOHACH AN, IJIaBJICHUe U KPUCTAJUIN3aIis, HalpaBs-
JIEHHOCTh TEIUIONEpeayu, 3JIEKTPU3ALMHU TeJ, 3KBUIOTEHLUUAIBHOCTH IOBEPXHOCTHU 3aPSKEHHOTO
IIPOBOJHUKA, 3JIEKTPOMArHUTHON MHIYKIIMH, CAMOMHAYKIIUH, 3aBUCUMOCTH COIIPOTHUBIICHUS MOJIYIIPO-
BOAHHUKOB "p-" 1 "n-TUIIOB" OT TeMIepaTypsl, pe30oHaHca, HHTep(EepEeHIINH BOIH, TUGPAKIUH, TUCTIEp-
CHH, TIOJJHOT'O BHYTPEHHET0 OTpaxkeHusi, poTodPdeKT, (pru3nueckrue NPUHIMIBI CHIEKTPAIbHOTO aHalu-
3a ¥ paboThl J1azepa, "anbda-" u "6era-" pacnaasl snuep, raMMa-u3ydyeHue Saep;

5y) copMUPOBAHHOCTh YMEHUN MPUMEHSTH 3aKOHBI KJIACCUYECKON MEXaHUKHU, MOJICKYJISIPHON (u3u-
KU U TEPMOJMHAMHKH, JIEKTPOJMHAMHUKH, KBAHTOBON (DM3MKM JUIs aHaiIM3a M OOBSCHEHHs SIBIECHUN
MHUKpPOMHpA, MAaKpOMHpa U MEramMMpa, pa3jinyaTh ycJIoBuUs (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH (HU3H-
YEeCKHUX 3aKOHOB, TOHUMaTh BCEOOIINI XapakTep (pyH/IaMEHTaIbHBIX 3aKOHOB (3aKOH COXpaHEHUs Me-
XaHUYECKON PHEPIUH, 3aKOH COXPAHEHHS HMITYJIbCA, 3aKOH BCEMHPHOTO TSTOTEHMSI, NMEPBBIH 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHHUs JIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPAHEHUs SHEPrUH) U OrpaHu-
YEHHOCTh MCIOJIb30BaHUS YaCTHBIX 3aKOHOB; aHAJIU3UPOBATh (PU3NYECKHE MPOIECCHI, UCTIOIb3Ys OC-
HOBHBIE MOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH; OTHOCUTEJILHOCTh MEXaHUYECKOI0 JIBUXKEHUs, (op-
MyJIbl KHHEMaTUKHA PaBHOYCKOPEHHOI'O JIBWKEHUs, IpeoOpazoBanus ["anuies A cKopocTu U mepe-
MEIICHHUs, TP 3aKkoHa Hpl0TOHA, MPUHIMII OTHOCUTENBHOCTH I anuiies, 3aKOH BCEMUPHOTO TATOTEHUS,
3aKOHBI COXPaHEHUsl UMIYJIbCa U MEXaHUYECKON IHEPIHH, CBA3b paOOTHI CUJIbI C U3BMEHEHHUEM MeXa-
HUYECKOW SHEPTUM, YCIOBUS PaBHOBECHS TBEPAOIO TENa; CBSI3b JABJICHUS HIECAIBHOIO ra3a co cpea-
HEW KMHETUYECKOW SHEPrueu TEIJIOBOTO JBM)KEHUS M KOHUEHTPAIIMEN €ro MOJIEKYJ, CBA3b TeMIEepa-
TypBbl BEIIECTBA CO CPEAHEN KMHETUYECKOW HEPIrUEl €ro 4acTull, CBA3b JaBJICHUS UIEaIbHOTO Ia3a ¢
KOHIIEHTpallue MOJIEKYJI M €ro TeMIIepaTypol, ypaBHeHne MenpeneeBa-Kianelipona, nepBblil 3aKOH
TEPMOANHAMMKY, 3aKOH COXPAHEHHS YHEPTUH B TEIJIOBBIX IIPOLECCAX; 3aKOH COXPAHEHMS DJIEKTpUYE-
CKOTO 3apsijia, 3akoH KynoHa, HOTeHIMaNbHOCTh 3JIEKTPOCTATUUECKOIO MOJIS, IPUHIIMII CYTIEPIO3ULIUN
NEKTPUYECKUX MOoJeH, 3akoHa Kynona; 3akoHbl Oma 1715 y4acTka LeNu U 71 3aMKHYTOU 3JIeKTpuye-
CKOM 1enw, 3aKoH J[koynsa-JIeHna, 3aKkoH 3JIeKTPOMarHuTHON MHAYKIWH, TpaBUiIoO JIeHI1a, mocTynaTsl
CTELMAIbHOM TEOpUH OTHOCUTENIFHOCTH OHHINTeHHa, ypaBHeHHWe OWHIITelHa Ui QoTodddexTa,
MEePBbIN B BTOpOM mocTyiaTel bopa, mpuHimun HeompeneneHHOCTH [ eiizeHOepra, 3aK0OH COXpaHEHHS
3apsija, MacCOBOTO YHMCJIa U SHEPTHHU B AJIEPHBIX PEAKIUAX, 3aKOH PAIMOAKTUBHOIO pacnana;
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6y) cOopMUPOBAaHHOCTh YMEHHI MPUMEHSATH OCHOBOIMOJIAraolue aCTpPOHOMUYECKUE TIOHATHUS, TEOPUU
Y 3aKOHBI JUIS aHAJIN3a U 00bACHEHHS (PU3MUYECKUX MPOLIECCOB MPOUCXOIAIIMX Ha 3BE3/1aX, B 3BE3/IHBIX
CUCTEMaX, B MEKTaJIaKTUUECKOM cpesie; NBUKEHHS] HeOECHBIX Tell, 9BOJIIOIUY 3Be3]1 U BeeneHHol;

7y) chOopMUPOBAHHOCTH YMEHHI HCCIICIOBATh M AHAIM3UPOBATH PA3HOOOPa3HbIC (PM3UUCCKHE SBICHUS
U CBOHCTBAa OOBEKTOB, MPOBOAUTH CAMOCTOSATEIbHBIE HCCIEAOBAaHUS B PEaJbHBIX U JAOOPATOPHBIX
YCIIOBHAX, YUTATh M aHAIM3UPOBATH XapaKTEPUCTUKU MPUOOPOB M YCTPOUCTB, OOBSICHATH MPUHIHUITBI
ux paboTHI,

8y) copMHpPOBaHHOCTH MPEACTABICHUN O METO/aX IMOJyYCHHs] HayYHBIX aCTPOHOMHYECKUX 3HAHUIA,
BJI/ICHUE YMEHUSIMU CaMOCTOSTEIbHO (POPMYIUPOBATH LI€Nb HCCIENOBaHUS (IIPOEKTAa), BBIIBUTATh
TUIOTE3bl HA OCHOBE 3HAHHS OCHOBOMNOJAraromux (pu3nyeckux 3aKOHOMEPHOCTEN U 3aKOHOB, MPOBE-
PATH UX SKCIIEPUMEHTAILHBIMU CPEICTBAMU; IJIAHUPOBATH U MPOBOAMUTH (PU3HUECKUE IKCTIEPUMEHTHI,
OINMCHIBATh U AHAIU3UPOBATH MOJYYEHHYIO MPU BBIOJHEHUU HKCIEPUMEHTa WH(popMaluio, onpese-
JSTh JOCTOBEPHOCTD MOJyYSCHHOTO PE3yIbTaTa;

9y) cpopMUpPOBaHHOCTH YMEHUS pelllaTh pacueTHbIC 3a/1a4M C SIBHO 33JaHHOM U HESIBHO 33JaHHON (u-
3MYECKOW MOJIEbIO: HA OCHOBAaHWU aHAIM3a YCIOBHUS BBIOMpATh (PU3MUECKUE MOJENHU, OTBEYAIOIINE
TpeOOBaHUSAM 3a/1a4l, TPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIaThl (PU3UUECKHUX
TEOPH MPH HMCIIOIB30BAaHUH MAaTEeMAaTHYECKUX METOJIOB PEIIEeHUs 3a/ad, MPOBOAUTH PACUETHI HA OC-
HOBaHUM HMMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh PE3YJIbTAaThl U KOPPEKTHUPOBATH METOMABI PEIICHUS C
YYETOM TOJTYYECHHBIX Pe3yJbTaTOB; PEIIaTh KAaUeCTBEHHbIC 33aauu, TPEOYyIOINe MPUMEHEHHS 3HAHUI
U3 pa3HbIX pa3/ie]oB MIKOJIBLHOTO Kypca (PU3UKU, a TAaK)Ke MHTETPALUU 3HAHUN U3 JAPYrUX MPeIMETOB
€CTeCTBEHHOHAYYHOTO LMKJIA: BBHICTPAMBAThH JIOTUYECKYIO LIETIOYKY PACCYKICHUW C OMOpPOH Ha H3y-
YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

10y) copmMupoBaHHOCTh YMEHUI aHAIM3UPOBATh U OLEHUBATh MOCIEACTBHS OBITOBOW M MPOU3BOJI-
CTBEHHOW NIEATEIBHOCTH YEJIOBEKa, CBA3aHHOHN C (PM3MUYECKUMU IMPOLIECCaMH, C MO3HUIMNA IKOJIOTHYe-
CKOIi 0€30IaCHOCTH; MPEICTABICHUH O PallMOHAIEHOM IPUPOIOTIOIF30BAHUH, a TAK)KE Pa3yMHOM HC-
MOJIb30BAHUU JTOCTHIKEHUIM HAyKM M TEXHOJOTUH Ui NalbHEHIEro pa3BUTHS YEIOBEYECKOro O0IIe-
CTBa;

11y) oBnameHue pa3iauuHbIMH criocob0aMu paboThl ¢ HHPOpMAIMe (PU3NIECKOTO COAEPKAHUS C UC-
MOJTb30BaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTUH, Pa3BUTHE YMEHUH KPUTHYECKOTO aHa-
JIM3a U OLIEHKU JOCTOBEPHOCTH MOJIy4aeMoi HHPOpMaLUY;

12y) oBnazeHne opraHU3alMOHHBIMHA M TIO3HABATEIIEHBIMUA YMEHHSIMA CAMOCTOSITEIIHHOTO MTPHOOpeTe-
HUS HOBBIX 3HAHMH B MPOIIECCE BBIMOJHEHUS MPOCKTHBIX U y4eOHO-HUCCIIE0BATENbCKUX paboT, yme-
HUSIMH paboTaTh B TPYIIE C BHIMOJHEHHEM Pa3IMYHBIX COIMATIBHBIX POJICH, TUIAHHPOBATh padoTy
TPYIIIbI, PAllMOHAIIBHO PACpPEAEATh AEATEIbHOCTh B HECTAHJAPTHBIX CUTYallUsAX, aJIeKBaTHO OLICHU-
BaTh BKJIA]] KQK/JIOTO U3 YYACTHUKOB T'PYIIIEI B PEIIEHHE pacCMaTpUBAEMOi POOIIeMBI,

13y) chopMupoBaHHOCTH MOTUBAIMH K Oyaylie npodeccnoHanbHOM AesITeIbHOCTH 1O CleHaIbHO-
CTSIM (PU3UKO-TEXHHUYECKOTO TPOQHIIS.
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2. KOMILVIEKT KOHTPOJIbBHO-OHEHOYHbBIX CPEACTB

2.1. KoHTpO/IbHO-0LIEHOYHbIE CpeAcTBA y4eOHOro npeamera
OneHka OCBOEHHUS JAUCUUIUIMHBI NpeAycMaTpUBaeT »HK3aMEH, COCTOSINMH U3 OTBEeTa Ha [Ba
TEOPETUUECKHUX BOIPOCA U PEILICHUS OJITHOM 3a/1auH.

2.1.1. Bonpocel 0na no02omo6Ku K IK3amMeHy:
OTHOCHUTENBHOCTH MEXaHUYECKOTO MBUXKEHHS. CUCTEMbI OTCUETa
XapakTepuCTUKU MEXaHUUECKOTO JIBHKEHUS: MTepeMeleHIe, CKOPOCTh, YCKOPEHHE.
OcHoBHbIE OlpeieNIeHHs U MOHATHS TeMbl «KuHematukay.
Bunel nerxkeHus (paBHOMEpHOE, PABHOYCKOPEHHOE) U UX IpaduyecKkoe OMUCaHHE.
JIBU>KEHUE 110 OKPYXKHOCTH C MOCTOSTHHOM 1O MOJYJTIO CKOPOCTBIO.
VY ckopeHnue TaHTeHIIMAIbHOE U HOPMAaJIbHOE.
Macca Tena u Bec.
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3aKoH COXpPAHCHUSA UMITYJIbCa
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MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalcHus.
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OcHOBHBIE OMpPECACIICHUA U MOHATHA TCMbI «FI/I}IPOCTaTI/IKa».
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[1nedo cunbl. CrioxkeHue cuil, MPUIOKEHHBIX K TBEPIOMY

AbcomtotHo TBEpAOE Teno. [locTynaTenbHOe U BpalareabHOe JBUKEHHE TBEPAOTO Tela
YcnoBus paBHOBecHs TBEPAOTo Tena. Y CTONYMBOE, HEYCTOMYUBOE, O€3pa3IMiyHOe paBHOBECHE.
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Mexannueckre BOJHBI.
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CBolicTBa MEXaHUYECKUX BOJH. [[MHA BOJIHEIL.

3BYKOBBIE BOJIHBL. PacnipocTpaHeHne BOJIH.

VYapTpa3ByK U €ro UCIOIb30BAHUE B TEXHUKE U MEAULIMHE
Hcropust aTOMUCTUYECKUX YUCHUN.
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Halnronenus u onbITHI, MOATBEPKAAOIINE ATOMHO-MOJICKYJIIPHOE CTPOSHUE BEIIECTBA.
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TemnoBoe IBUKEHHUE.

31



24. AOGcoiroTHas TemIeparypa Kak Mepa cpeiHel KHHEeTHYEeCKON SHEPTriuH YacTHUI]
25. CBs3p MEXy JaBICHUEM U CPEIHEN KNHETUYECKON PHEPIUEN MOJIEKYI rasa.
26. OcHOBHBIE OIIpeNETICHUS U MOHATHS TeMbI «MOJEKYIIpHO — KHHETUYECKAsi TEOPUSI».
27. OObsICHEHUE arperaTHbIX COCTOSIHUI BEIIECTBA HA OCHOBE aTOMHO-MOJICKYJISIPHBIX IPEACTaBiIe-
HUU.

28. Moxenp naeajabHOro rasa.

29. Moaenb CTPOCHUS KUJIKOCTH.

30. HacsllieHHbIE U HEHACHIIIEHHBIE Napbl. BiaxxHOCTh BO3AyXa

31. OcHOBHBbIE ONpENIeICHUS U TOHITHS TEMbI « ATPEraTHbIE COCTOSIHUS BELIECTBAY.
32. IloBepXHOCTHOE HATSKEHUE U CMAYHBaHUE.

33. Mopaeinb CTpOCHUS TBEPABIX TEJL.

34. AmopdHbie BenecTBa U KUAKUE KPUCTAIIIBI

35. . Buytpenuss sneprus u padora rasa.

36. OcHOBHBIE ONpeeNIeHUs U TOHATUS TeMbl « TepMOInHAMUKAY.

37. TlepBblii 3aKOH TEPMOJUHAMUKHU U €TO IPUMEHEHHE.

38. HeoOpaTuMoCTh TEIIOBBIX MIPOLIECCOB.

39. TemnnoBble ABUraTEeNN U ABUTATEIN BHYTPEHHETO CTOPAHHUSL.

40. KIIJI TeroBbIX IBUTATEIICH.

41. OxpanHa OKpyKaroien cpebl.

14. B3aumopeiicTBrE 3apsXKEHHBIX TEI. DIEKTPUUCCKUM 3apsijl.

15. 3akoH coxpaHeHHUs IECKTPUIECKOTO 3apsia.

16. OcHOBHBIE ONPEAEIECHNS U HOHITHUS TEMbl « DJIEKTPOCTATHKAY.

17. 3akon Kynona. Dnexrpuueckoe mnosie.

18. HanpsixkeHHOCTH MOJISL.

19. Tlorenmuan nons. Pa3HOCTh MOTEHIIMATIOB.

20. TTpoBOAHHMKHK B ANEKTPUUECKOM IOJE. IIEKTPUIECKAsT EMKOCTbD.

21. Konaencarop. J{U31€KTPUKH B 3JIEKTPUUECKOM I10JIE.

22. KonpaeHcaropsl pu napauiedIbHOM COETUHEHUH.

23. KonpaeHcatopsl pu mociieI0BaTEILHOM COSTUHEHUN

24. ITocTOSTHHBIN IEKTPUYECKHUI TOK.

25. OCHOBHBIE ONPENIETCHUS U TOHATHUS TeMBI «L{enu MoCTOSHHOTO TOKaY.

26. Cwuna ToKa, HalpsKEHUE, JIEKTPUUECKOE COTPOTUBIICHHE.

27. 3axoH OMa aj1s yyacTKa LENH U JUIs TOJIHOM LIETIH.

28. IlocnenoBaTenbHOE U MAPAILIENBHOE COEUHEHNE TPOBOJHUKOB

29. PacnpeneneHue ToKa U HallPsDKEHUS B LIETH.

30. B/1C ucToyHuka TOKa.

31. IlocnenoBarenbHOE U ApALICIIbHOE COETMHEHNE HCTOUHHKOB.

32. TemoBoe neCTBUE SIEKTPUIECKOT0 TOKa. 3akoH [[xoyinsa-JIenna.

33. MOIHOCTB 3JEKTPUYECKOT0 TOKA.

34. MarnuTtHOoe noje. MarHuTHbIN OTOK.

35. OcHOBHBIE ONIPENEICHUS U TOHIATHUS TEMbI « DJIEKTPOMArHeTHU3M).

36. IlocTostHHBIE MATHUTHI 1 MAarHUTHOE T0JI€ TOKA.

37. Cuna Amnepa.

38. Muaykuust MarHuTHOTO MOJISL.

39. SIBneHME >IEKTPOMAarHUTHOW MHAYKIIMM U 3aKOH 3JIEKTpOMarHuTHoW nHaykuuu dapanes.
40. Camounaykuus. MTHAYKTUBHOCTB.

41. KaTymku HHIYKTHUBHOCTH.
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42. KonebaTenbHbII KOHTYP.

43. CBOOOJHBIE 3TEKTPOMArHUTHBIE KOJICOAHUS.

44. BpIHYXJICHHBIC JICKTPOMArHUTHBIE KOJICOaHUSI.

45. OcHOBHbIE ONpeIeTICHUs U TOHATHUS TeMbI «llepeMeHHbBIN TOK».

46. DIEKTPUYECKHUI pe30HAHC.

47. DNeKTpOMAarHWTHOE MOJIE U JIEKTPOMArHUTHBIE BOJIHBL. [I[puHImMnel paanocsssu

48. CBeT KakK 3JEeKTpOMarHUTHas BOJIHA.

49. OcHOBHBIE ONIPEJENICHNS U HOHITHS TeMbI «]'eoMeTprudecKas ONTHUKa.

50. OcHOBHBIE OINpEAEIICHNS U NOHIATHS TeMbl «BOIHOBas ONTHKaAY.

51. 3akoHbI OTpakeHHs U MpeomiieHus cBeTa. [loHOoe BHYTpEHHEE OTpaKEeHHE.

52. Jlucniepcusi u qupaKIus CBETA.

53. PaznuuHble BUIbI 3JIEKTPOMAarHUTHBIX U3JTyYEHUH, UX CBOWCTBA U MPAKTUYECKUE IIPUMEHEHHUS.
54. Ontuueckue npuOOpsI.

55. Ctpoenue aroma.

56. IlmanerapnHas Mojaenbs U MoJieib bopa.

57. IlormnouieHue u UCITyCKaHUE CBETa aTOMOM.

58. ATOMHBIE 3JIEKTPOCTAHIIMH.

59. KBaHTOBaHME SHEPTUH.

60. IIpuHuuMI NEHCTBUA U UCIIOIB30BAaHUS Jla3epa

61. Ilocrynatel bopa. M3nmyuenue u noriouieHue GOTOHOB MPH MEPEXOE aTOMa ¢ OJTHOIO YPOBHS
SHEPTUH Ha JPYIOM.

62. Bunbl cnektpoB. CrieKTp ypOBHEM 3HEpruu aTomMa BOJI0OpOJa.

63. CnoHTaHHOE U BBIHYKJEHHOE U3JlyueHue cBera. Jlazep.

64. Hyknonnas mozens sigpa ['eiisendepra-lBanenko. 3apsia sapa. MaccoBoe uncio sapa. M30Tomnsl.
65. PagnoakTtuBHOCTH. Anb(ha-pacnaj. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
W3JIy4eHHE.

66. 3aKoH paJIMOAaKTHUBHOTO pacraja. PagunoakTHBHBIE U30TOIBI B IPUPOJIE.

67. CBoiicTBa HOHU3UPYIOIIETO U3TydeHUsI. BiusiHue panoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
EctectBenHblil (poH nznmyuenus. Jlozumerpus.

68. DHeprus CBSA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledhekT Macch spa.

69. SnepHble peakiuu. JleneHue u cuHTE3 sep. SepHbIE PEaKTOPBHI.

70. IIpobnemsbl ypaBiasieMOro TEPMOSIEPHOTO CUHTE3a. DKOJIOTHUECKUE aCTIeKThl Pa3BUTHUS SACPHOM
SHEPIEeTHUKHU.

71. Metoabl perucTpaluyy U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHIL.

72. OyHIaMEeHTAJIbHBIE B3aUMOICUCTBUS. bapnonsl, Me30HHI U JienToHkbl. [IpencraBnenue o Ctan-
JTapTHOM Mojaenu. KBapK-riitoOHHAst MOJAENb aJPOHOB.

73. Otamnsl pa3BUTHS acTpoHOMUU. [IpHKiIagHOEe 1 MUPOBO33pEHYECKOE 3HAYEHNE ACTPOHOMHUH.

74. TlpuMeHUMOCTb 3aKOHOB (PU3HKH JJII OOBSICHEHUS TPUPOIBI KOCMUIECKUX O0OBEKTOB.

75. Metoabl aCTpOHOMUYECKHX Ucciaen0BaHi. COBpeMEHHbIE ONTUYECKUE TEIECKOMbI, paaroTee-
CKOTIBI, BHEATMOC(hEepHast aCTPOHOMHUSI.

76. Bun 3Bé3muoro Heba. Co3Be3qus, sipKue 3BE3/bI, TUIAHETHI, UX BHIUMOE TBUKCHHE.

77. Conuneunas cuctema.Connue. ConHeuHas akTUBHOCTh. McTounnk s3neprun ConHua u 3BE371.
78. 3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKU. /lnarpaMma "CrieKTpaabHBIN KJIacC -CBETUMOCTB".

79. 3BE3abI IIaBHOM OCIEN0BATEILHOCTH. 3aBUCUMOCTD ''Macca -CBETUMOCTD" JUISI 3BE3/ INIaBHOM
MOCJIeI0BAaTEILHOCTH. BHYTpeHHEe cTpoeHUE 3BE3].

80. CoBpeMeHHBIE PEICTABICHUS O TPOUCXOXKICHUN U BOMIONMK COJTHIA U 3BE3/]. DTaIbl )KU3HU
3BE3 L.
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81. Muneunsiit [Tyt - Hama ["anaktuka. [lonoxenue u apmxenue Connia B ['anaktuke.
82. Tunsbl ranaktuk. PaguoranakTuku u kBasapbl. YEpHbIE ABIPHI B SApaxX FalaKTHK.
83. Bcenennas. Pacmimpenue Beenennoit.

84. 3akon XaOb6mna. Pazberanue ranaktuk. Teopust bonbioro B3peiBa. PennkroBoe u3myueHue.

85. Macmrabnas ctpykTypa Beenennoii. MeraraiakTuka.

2.1.2. Ilpumepnuie sapuanmel 3a0au.

1. Buns! gBmxeHus.
HazoBu Bux nBM>KeHUS.

Iloner TOPHU3OHTAJIbHO 6pOI_HeHHOFO TCIa.

Otser:
- IPSIMOJIMHEHHOE - BpalaTeabHoe
- KoJyie0aTeIbHOE - KpUBOJIMHEITHOE

2. HBI/I)KGHI/IC aBTOMOOMJISI OTHOCHUTEILHO APYTux Teil

Boaurens ABmKyIierocs aBTOMOOUIISI OTHOCUTEIBHO CUACHBSI aBTOMOOWIISI HAXOJIUTCS B
- IBIDKCHUH - TIOKOS

[lepeBo METPOB B KM U HAOOOPOT.

BricoTa cobopa Bockpecenusi Xpucroa Ha KpoBu B Cankr-Ilerepoypre — 81 m.
Bripasu 3Ty BBICOTY B KM.

81 M= KM.

3. BpamartenbHoe JBUKEHHE.
[Tepuon BpalieHUs: CEKYHAHOM CTPEJIKA MEXAHUYECKHUX YaCOB -
- CEKyHJ1a - 4ac - TOxX

- CYTKH - MUHYTa - MECA1L

4. YactoTa u nepuoJ BpalleHusl.

DnexTpuuecKas Ipelb ¢ 5 CKOPOCTSIMU BpallleHus MpeAHa3HAuYeHa IS BBIIOJIHEHUS Pa3IUYHbIX CTPO-
uTenpHbIX padoT. [Ipu omHOIM U3 ckopocTel potop apenu coBepiraer 1333 obopora B MUHYTY.

Haiiau yacToTy BpalieHust poTopa U NEPUOA.

YacroTa BpamieHus poropa I'm
[Iepuon Bpaienus T= CEK.
5. YacrorTa.

Uemy paBHaA 4acToTa BpallleHUs KoJieca Benocunena, eciu 3a 60 cex. Ono cosepiaer 600 060poToB?

Yacrora BpamieHus paBHa I'o.

6. Tpaexropus.

OrtHocuTenbHO 3eMIIn TPACKTOPUA ABUKCHHUA MOJICKYJIBI I'a3a —
- JJIOMaHas JIMHUA - KpuBas JIUHUA.

7. EcTb 1M nBMXKEHHE OTHOCUTEILHO JAaHHEIX Tl ?

,Z[Ba aBTOMOOUJIA ABUIKYTCH IO AOPOIr€ TakK, 4YTO HEKOTOPOEC BPEMA PACCTOAHUC MEKAY HUMU HEC MCHA-

eTcsl.
JIBa aBTOMOOMIIS HAXOAATCS B IBMYKCHHH OTHOCHUTEIIHHO:
- IpyT Ipyra - IEpEBbEB BAOJb JOPOTH - CUIEHB.

8. JIBmkeHwue.
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Br16epu npaBMIIbHBIN BapUaHT OTBETA.
Bpewmsi, 3a koTOpoe Tenno coBepiaeT 0 JHO KojebaHue -

- YacTOTa BpallleHus - IEpUO/]I BpallleHus - TPAeKTOpHSI.
- repIx - YCKOpEeHHue
- IepHOo/J] KoJIeOaHHi - 4acTOTa KoJIeOaHU

9. KonebarenbHoE ABUIKEHHE.

Kamepron 3a 1 cexynay coBepiaet 447 konebanuii. Yemy paBeH nepuo1 kojaebanuii kameptona T?
[lepuon xonebanuit kameprona T paBeH CeK.

10. Yucno xonebaHuii.
Yacrora konebanuii KpputbeB muensl paBHa 323 I'u. Cxonbko koneOaHuii 32 1 MHUHYTY COBEpIIaeT
KpPBLJIO MTYeJIbI ?
Kpsbuto nmuensl 3a 1 MuHyTY coBepIaer MOJTHBIX KOJIEOaHUH.

11. BemectBo u T€I0

Ha3zoBw, 4To0 Takoe depessannas 0ocKa ¢ TOUKH 3peHHsT (PUBHKH.
-Teno -SIBnenne -BemectBo

12. CDI/ISI/I‘ICCKI/IG, XUMHNYCCKHC, OMOJIOTUYECKHE SIBIIEHUS

VYKaxku, K KaKUM SIBIICHUSIM TIPUPOJIBI OTHOCUTCS TIPOIIECC: ---«HOUYBIO Ha HEOE 3arajlouHO MEPIIA0T
3BE3IBIY.
9t0:

-XUMHNYCCKOC- ABJICHUC -(1)I/I3I/I‘IGCKO€ SBJICHUC -0H0JI0rHYEeCKOoe SIBICHHUE

13. SIBnenus

BLI6epI/I BCC IIOHATHUSA, OTHOCAIIUECA K CBECTOBBIM SABJICHUSAM:

-I1ap KaTUTCS -IIBIBET OPEBHO -X0JI0JaeT
-MYPJIBIKAHUE KOILIKH -CIIBIILIHBI pacKaThl poma -CHET TaeT
-CBHUHCII IIJIaBUTCS -CBCPKACT MOJIHUA -3B63I[BI MCpHaroT
-HACTYyTNAaeT PacCcBeT -BOJIa KUIIUT

14. Muxkpo-, Makpo, MEraMmup

-15 ..
VYkaxu, K KakoMy TOHSATHIO oTHOCHUTCS npomon (1 - 10 M):
-MHp -MaKpOMUP —MUKPOMHP

15. Bunsl pusndeckux siBIeHUH

Bri6epu, k kKakoMy BUly PU3NYECKUX SBJIEHUN OTHOCUTCS MPOLIECC «3apsAaKa AIEKTPOMOOUIISI»:

-3BYKOBLIC -MCXaHUYCCKUC
-CBCTOBBIC -OJICKTPUYCCKHC
-TCIIJIOBBIC - MArHUTHBIC

16. 3aBUCUMOCTB CBOMCTB TBEPAOTO TEJIA WIH KUJIKOCTH OT TEMIEPATYPBHI.

Uto nomeHseTcs Npy U3MEHEHUHU TEMIIEPATYPhl METAIUTMYECKOT0 1apa’?
Bri0epu Bce nmpaBuiIbHBIE BapUaHThl OTBETA

-PaccTostHue Mexny 4acTUaMy METaJUIMYECKOro 1mapa

-ATOMBI METAJNINYECKOTO 11apa

-O0BEM MeTaUIMYEeCcKOTO 11apa

-Jlpyroi oTBeT
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17. Monekyibl BOABI B pa3IUYHbIX )KHIKOCTAX

OnrHaKOBbBIE JIM MOJIEKYJIBI BOJBI B KUMSITKE M MOJICKYJIbI BOJIBI B XOJIOJAHOM COKe?
Br106epu nipaBUIIBHBIN BapuaHT OTBETA.
-Pa3urie -OIMHAaKOBEIE -Henw3s onpenenutsb

18. Camag MajieHbKas 4acTHUIIA.

JlomoyiHy peIokKEeHNE OJHUM CIOBOM (3alHIIN €r0 B UMEHUTEILHOM IaJIeKe).
-CaMoit MajIeHbKOM YacTHUIIEH BEIIECTBA SBIISCTCA

- [Togymaii u 0TBETH Ha BOIIPOC.

Urto Takoe Mosiekyna?

Br16epu npaBUIIbHBIN BapuaHT OTBETA.

Monekyna — 3T10:

-camas OoJibIIasi YacTHIlA BEIECTBA -caMas OoJipIIast yacTHIa aToMa
-camasi MaJIeHbKasl 4aCTHIIa BEIIEeCTBA -00s1ee MeKasi YacTUIla aToMa

19. CocTosiHus BelllecTBa

UTo U3 HUXKENEePEUHCICHHBIX CBOWCTB XapaKTEepPHO JUIs TBEPIOro Tesia?
-HeBo3moxHO onpenenuts 00bEM -3aroJiHsAET BECh IPEJOCTABIECHHBIH 00BEM
-Coxpansier 00bEM - Jlerko cxumaetcst

20. CsoiicTBa TBEPAOIrO BELIECTBA

TBEPAOCTHIO BENIECTBA ABIACTCA:

-BO3MOXKHOCTB TI0CI€ AeopMaIuy mpruoopeTaTh NepBOHAYAIBHYIO (OpMy
- €r0 CIIOCOOHOCTH CONMPOTUBIATHCS PA3PYIICHUIO

-€T0 COMPOTHUBIIEHUE BO3/IEUCTBHIO APYTOro Teja

21. Onpenenenne nuddy3uun

Yro takoe quddyzusa?

3T0 M3MeHeHne 00bEMa JKUIKOCTH MPH HArPEBAaHUH WIIH OXJIAXKICHHH.
(3anuwu «6epHo» unu «He8epHO».)

Ortser:

22. BpiOepu npaBUIbHBIN OTBET.

g dy3us TpoucxoauT B TEUEHNE HECKOJIBKUX HEIEIb:
-B JKHJKOCTSX -B TBEPJBIX Teax -B raszax

23. OxkpaivBaHue BOJIbI B Pa3HbIE I[BETA

yquI/IHa PUCYET aKBAPCIIbHBIMU KpaCKaMH. YTo0KI BOCHOJIE30BATHCS JAPYyruM nBETOM ITOCJIC TOTO, KaK
OHa pucoBalia pOSOBOI‘;I KpaCKOf/'I, YUYCHHUIIA OITYCTUJIa KUCTOYKY B CTaKaH C BOIIOfI. Bo;[a OKpacujIaCb

B IOBCT.

910 (I)I/I3I/I"ICCKOC SABJICHHUC HA3bIBACTCA

24. BnusiHue temnepatypbl Ha JudGy3uio B TBEPABIX TEIAX

HmeroTcs 1Be XOpOILIO OTIOIUPOBaHHbIE IUTACTUHKY JKesle3a U cepedpa. VX KiaayT Apyr Ha apyra u
C/IaBIIMBAIOT B TUCKaX. [locie 3TOro MiacTUHKK OCTABIIAIOT P KOMHATHOM TeMIiepaType.
Bri0epu BepHbIe yTBEpIKICHHS.
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-Jnddy3us xenesa u cepedpa MPOUCXOAUT OBICTPO

-Juddysun xenesa u cepedpa He TPOUZOUAET

-3a 4-5 ner npousonaér nuddy3us xenesza u cepedpa MpuUMepHO
Ha 1 MM

-uddy3us B TBEPIBIX TENAX MPOTEKAET OYEHb MEUICHHO

25. Ipumeps! nuddy3un

Cpenu onuCcaHHBIX CUTYyalui BIOepH npuMeps! auddysun.

-B GaraxxHuke MaIIuHbI JeKaT KHUra U MsY.

Korna mammnHa TpoHyaach, Msiu HOKaTHIICS

-OTKpBITBIN COCY]] C YIIIEKHCIIBIM Ta30M IIOMEILAI0T Ha PbIUaKHbIE BEChl U YPABHOBEILIUBAKOT TUPb-
kamu. HaGuroas HeKoTopoe BpeMs 3a ypaBHOBEILIEHHBIMU BECaMH, 3aMEYa0T, YTO paBHOBECHE Be-
COB HapyLIWIOCh

- boJIbIIOM pEe3MHOBBIN BO3AYIIHBIN 11ap, HATIOJHEHHBIN T€JINEM, Yepe3 HEKOTOPOE BPEMS CAYBACTCS
-XO0poI1o HaAyThIH U CAABIECHHBIN pyKaMy M4 OBICTPO BOCCTAHABJIMBAET CBOIO MPEXKHION (op-
My, €CJIM YOpaTh pyKu

-B m06y1o noroay AbIM OT KOCTpa MOCTENEHHO NepecTaéT ObITh BUAUMBIM Uepe3 HeOOIbIION Ipo-
MEXYTOK BpEMEHHU

26. duddysus B Bozayxe

OO0bsicHU pacpOCTpaHEHHUE B BO3yXeE 3araxa JbIMa.
-Moutekyiibl ipIMa COCTOSIT M3 aTOMOB

-IIpoucxomut auddy3ust MOIEKYI AbIMA C MOJICKYJIa-
MU BO3IlyXa

-IIponcxoaut OpOyHOBCKOE TBUKEHUE

-ATOMBI JIbIMa OTJIMYAOTCS OT MOJIEKYJI BO3/1yXa

27. Nuddy3us B TKaHIX

[ToueMy HeNb3s OCTABIATH MOKPYIO TKaHb, OKPAILIEHHYIO B UEPHBIHN 1[BET, HA JJIUTENb-
HO€ BpeMs B COIIPUKOCHOBEHHUH C PO30BOI TKaHbIO?
-JlomomHu 00BsACHEHHE.
-Monexkyibl 4€EpHOI KPACKH Uepe3 MPOMEKYTKH CMEIINBAIOTCS ¢ MOJIEKYJIAMHU TKAaHUH NIEPEXOAST Ha
TKaHb.
-9T0 Qu3nUecKoe sABJICHNUE Ha3bIBACTCS
- B xakom ciydae onucaHHBIH npolecc 3aMeInTes?
-IIpu kunstueHnn o0enx TKaHel BMecTe
-IIpu ctupke o6eux TkaHel BMecTe mpu Temmeparype 60 rpaaycoB
-IIpu 3amaunBaHun 00enx TKaHEeH BMECTE B XOJIOHOM BOjiE

28. CmaunBaHME M KallWJUISIPHOCTh

-Pactekanue »XKuaKoCTH 1O MOBEPXHOCTH TBEPAOTO Tela Ha3biBaeTcs (dem?)
-Kakoe sBnenue onmcano?

-Pactexanne BoabI 110 KOKE

OTBeT:

29. Cwiibl IPUTSHKEHMS M OTTAIKABAHUS MEXTY MOJIEKYJIAMHU

-Ecnu mnoTHO npukaTh /1Ba aTb0OMHBIX JIUCTA, TO OHU HE ckiesTcs. [Touemy?

Br16epu npaBUIIbHBIN BapuaHT OTBETA.

-JIeCTBYIOT CUJIBI OTTAJIKUBAHUS

-Monekysbsl He MOTYT CONTM3UTHCS HACTOIBKO, YTOOBI TTOACHCTBOBAIH CHIIBI TIPUTSKCHHS
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30. BzaumonelictBue 3apsa0B

B kakux ciaydasx 3TH Ha3JIEKTPU30BaHHbIE IIAPUKYU IPUTATUBAKOTCS?
- 3apsiAbl OAMHAKOBBI - 3apsibl pa3HbIC - B IpYTUX CIIy4asx

31. [leiicTBUE Ha3NEKTPU30BAHHBIX TEI

Kakoe nmelictBue OymeT OKa3bIBaTh MOJIOKUTEIBHO 3apsDKCHHAS MAllOYKa Ha IMOABEIICHHBIM OTpHIlA-
TEJIbHO 3apSKEHHBIN IapuK

-IITapuK OTTOJIKHETCS OT MAJIOYKH.

-lITapuk npuTsAHETCA K HAJIOYKE.

-Huuero He npon30MaET.

32. CBolicTBa HA3JIEKTPU30BAHHBIX TEI

UTO NmOKaKeT OMBIT, €CIIM K NOJABEIICHHOMY HE3apsHKEHHOMY LIWJIMHIPHUKY U3 IIJIACTMACCHl IIOJHECTH
IJIACTMACCOBYIO AJIOUKY, MOTEPTYIO O Oymary?
-Teno OTTONKHETCA OT NATOYKH. -Teno nputsHETCA K MamouKe.

33. DaeKTpu4ecTBO

OtmMmeTh BCIICCTBA, KOTOPLIC SABJIAIOTCA IIPOBOJHUKAM 3JICKTPHUYCCTBA.

-BnaxHbiii BO31yX -Cyxoe JIepeBo
-papdop -cepedpo
-MeJib

34. IIpOoBOJHUKY U TUDJECKTPUKU

K HIapUKy 3apsS’KEHHOTO 3JICKTPOMCETPA MOAHOCAT HE3APAKCHHYIO IMAJIOYKY W KAaCaroTCA €To. Kaxk u3-
MCHUTCH 3apia] 3JICKTPOMETpPA, €CJIM MMaJI0OYKa CACTIaHa U3 MeTamia?

-HemHoro yBenuuurcs. -CraHeT paBHBIM HYJIIO.
-He n3menurcs. -HeMHOro ymenpmurcs.
-VYBeauuurcs. -YMeHBIINTC.

35. IIpoBOOHUKH U U30JIATOPBI

HazoBu TEJIa, KOTOPBIC ABJIAKOTCA IIPOBOAHUKAMU 3JICKTPUYICCTBA. OtMmeTh ux:

-UCT (haHepbl -)KeJe3Hasi pacuécka
-KUCT0€ sI0JI0KO -BO3/lyX B KOMHATE

36. Kakme MaTCpHraJIbl ABJIAOTCA IIPOBOJHUKAMU SJICKTPUUCCKOT'O TOKa?

-Mennas npoBosoka -I'pacput

-JluctrnnmpoBaHHas Boia - Bo3nyx
- Bakyym - Kayuyk
-Bononposoanas Bona bymara - PTyTh

37. 3akoH coxpaHeHus 3apsia

JIBa OJTMHAKOBBIX METAUIMYECKUX IIapuKa 3apsIuiid OJHOMMEHHBIMM 3apsnamu+28q u+22q, 3arem
MIPUBEJIN B CONPUKOCHOBEHHUE, a IOTOM pa3Benu. Uemy cTall paBeH 3aps] Kaxa0ro mapuka’?
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3aps NepBOro apukKa paBeH q.
3apsi1 BTOpOro HIapuka paBeH q-

38. UctouHuk TOKa

SIBIIgeTCS TM UCTOYHUKOM OJICKTPHUYCCKOI'0 TOKA SJICKTPUUCCKAA KO(beMOJ'IKa?

-ToabpKO BO BKIIFOUEHHOM COCTOSHUU.
-Her.

-Ja.

39. IlpeBpailieHre SHEPTUHU B UICTOYHUKAX TOKa

BepHo 11 yTBepxkaeHue?

B nunamo-marmmHe MexaHu4ecKas SHEPTUsl MPEBPAITACTCS B AIEKTPUUIECKYIO.

-Ha. -Uuorna.
40. CyuiecTBOBaHHE TOKA B MPOBOJIHHUKAX

B 6pon30BoO#i MPOBOJIOKE €CTh CBOOOIHBIE AJIEKTPOHBI, KOTOPBIE HETIPEPHIBHO ABMXKYTCS. TeuéT nu no

MIPOBOJIOKE TOK B JIAHHOM Ciry4ae?
-Horma teyér. -Teuér.

41. Cwuma Toka

Kakomy 060py10BaHHIO TOYHEE BCETO COOTBETCTBYET cujia TOKa B 18 A?

QJICKTpHUYCCKas IIJINTa C ABYMs KOH(i)OpKaMI/I SJICKTPOJIOKOMOTHB
QJICKTPpHUYCCKas JIaMIla HaKaJIMBAaHUS KOMIIBIOTEP

42. BprunuciieHue CHIILI TOKA

-He teuér.

Haiinu cuny Toka B laMIoyke KapMaHHOTO (pOHApHKaA, €CIM Yepe3 MOMEepEeyHOe CEUeHUE HUTHU HaKa-

TUBaHMs JlaMrouku 3a 10 cexyna npotekaet 3apsn 1,76 K.
Cuna Toka B JJaMIIOYKe paBHA A.
43. EnuHuiel n3MepeHus CUIIbI TOKa

BeIpasu cunmy Toka B amnepax.

1) 1478 MkA = A; 3)98 MA =

A.

2

2)328,9 MA = A; 4) 5,08 kA= A.

44. DreKTpUUYECcKOe HaIPsKEHUE

UYro TouHee Bcero xapakTepusyer HampsbkeHue B 600 B?

-HarnpshKeHue oaTapeiku

-HaIpspKEHHE MEX]Ty TPO30BBIMH 00JIaKaMu
- HalpsHKEHHUE OCBETUTEIILHOM CEeTH
-HaIpspKeHHe, He00X0IMMOe TPOJLIeHOyCy
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3. KPUTEPUM OIIEHKHW 3HAHUM

Kpurepun onenxku YCTHBIX OTBETOB
YCTHBIA OTBET 00YyYarolErocsi JOJKEeH MPECTaBIATh COOON CBSI3HOE, JIOTUYECKH MOCIeN0-

BaTeJIbHOE COOOIIECHNE HA 3aJaHHYIO TEMY, [I0Ka3bIBaTh €r0 YMEHHUE IPUMEHATh ONPEACICHUs, IPABU-
J1a B KOHKPETHBIX CITydasiX.

[Ipu oueHke oTBera OOYyYarOLIErocs HaJ0 PYKOBOJCTBOBATHCS CIEAYIOIIMMHU KPUTEPUSIMHU,
YUYUTHIBATh:
1) NOJIHOTY M PaBUIBHOCTH OTBETA;
2) cTeneHb OCO3HAHHOCTH, [IOHUMAaHUS U3Y4YE€HHOI0;
3) s13pIKOBOE O(OPMIICHHE OTBETA.

Otmetka "5" cTaBUTCS, €CITU O0yYaIOITHIACS:

1) nonHO u3naraer U3y4eHHbIH MaTepuall, 1aéT MPaBUIbHOE OIPEIEICHHOE OCBOCHUE TOHATHH;

2) oOHapyXHMBaeT IOHUMaHUE MaTepualla, MOXKeT 0OOCHOBAaTh CBOU CYKACHUS, IPUMEHUTh 3HAHUS HA
IIPAKTHUKE, IPUBECTU HEOOXOIMUMBbIE IPUMEPHI HE TOJIBKO M0 Y4EOHHKY, HO M CAMOCTOSITEIBHO COCTaB-
JICHHBIE;

3) uznaraet MaTepual Mocjiae10BaTeIbHO U MPABUIBHO.

Otmetka "4" cTaBUTCS, €CIIU OTBET, YAOBJIETBOPSAET TEM K€ TPEOOBAHMSIM, YTO U JJIsl OTMETKH "5", HO
oOyyJaromuiicst normyckaer 1-2 ommOKu, KOTOpPBIE caM ke MCIpaBiseT, U -2 Henouyéra B mocienoBa-
TEJBHOCTU ¥ 0(OPMIICHUH HU3JIaraeMoro.

Otmetka "3" craBuTCS, ecnu oOydaromuiicss 0OHapyKUBAET 3HAHWE U IOHUMaHHE OCHOBHBIX MOJIOXKe-
HUM JaHHON TEMBI, HO:

1) u3naraetr MmaTepua HEMOJIHO U IOIYCKAeT HETOYHOCTH B ONPECIICHUH MOHATUN WK HOpMYITUPOB-
Ke IIPaBu;

2) He yMeeT JIOCTaTO4YHO INTyOOKO M JI0Ka3aTeJbHO OOOCHOBaTh CBOM CY)KJIEHUS U IPUBECTH CBOU
IPUMEPHI;

3) u3naraet MaTepHall HeTOCIeI0BATELHO U IOMYyCKAET OMMUOKU B U3JT0KCHHH ..

Otmertka "2" craBuTcs, ecnu oOydaronuiics 0OOHapyKMBAaeT HE3HAHHWE OOJIbIIEH YacTH COOTBETCTBY-
IOLIEro paszzena U3y4aeMoro Marepuaia, J0IMycKaeT OmMOKU B (OPMYIMPOBKE ONMpeneNeHH U mpa-
BIJI, HCKXAIOIIME UX CMBICII, OECTIOpsAJOYHO U HEYBEpPEHHO M3naraer mMarepuai. Ouenka "2" otmeua-
€T TaKue HEeJOCTATKU B MOJrOTOBKE 00YJarOIIErocs, KOTOpbIe SBISIOTCS CEPhE3HBIM MPEMATCTBUEM K
YCIIEITHOMY OBJIAZICHUIO TIOCIENYIOIIMM MaTEPUATIOM.

Kpurepnii onenxkn PEIHEHUSA 3AJTAY
«OTIUYHO» - CTAaBUTCS €CIM 00yJaroIuics MPaBUIIbHO PEILIWII 33jjauy U MOIY4rI IPaBUIIbHBIN OTBET.

«XOopouioy - eciy 00y4aroImuics MOHUMAET IPUHIIUI PEIIEHUs U BINOIHKI Oosbiie 60 % pacyeTos.
«Y IOBIETBOPUTEIBHOY - €CIIH 00yUaIOIHUiics He B TOJTHOM 00BEME OCBOWII TEOPETHUYECKUI MaTepHa,

SaHaHHBII\/II B YCJ'IOBI/II/I, HCIIBITHIBACT TPYHHOCTI/I HpI/I HpaKTquCKOM HpI/IMeHeHI/II/I HOJ'Iy‘-IeHHBIX 3HaHPII>'I,
BBITIOJTHIIT TipuMepHO 50% 3amaHusl.
«HeynoBIETBOPUTENEHOY - O0YYAIOMIHICS MJI0XO0 WM COBCEM HE OCBOUI TEOPETUUYECKUN MaTepua,

HC UMCCT HABbIKAa ITPUMCHCHU A 3HAHMUH Ha IMPAKTHUKE, HC CMOI" pCHIUTD 3a/1avy.
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4. YHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
YYEBHOI'O ITIPEJIMETA

OcHoBHas JInTeparypa

OJI.1. Msaxumes, I'.S1. ®usuka: 10 knacc: yueOHuK: 6a30BbIi ypoBens/ I'.5. Mskumes, M.A. Ilerpo-
Ba, C.B. Crenanos [u np. ].- 4-e uzn., crep.- Mocksa: IIpocsemienue, 2022.- 399c.- ISBN 978-5-09-
087863-0.- TexcT HEMOCPEACTBEHHBI.

OJL.2. Msikumes, I'.5l. ®usuka: 11 xnacc: yueOnuk: 6a30Bbiii ypoBens/ I'.51. Mskumes, M.A. [letpo-
Ba, O.C. YronbHuKoB [u Ap. |.- 4-e u3m., crep.- Mocksa: [Ipocsemenune, 2022.- 476¢.- ISBN 978-5-09-
087863-0.- TexcT HEMOCPEACTBEHHBI.

JonoHUTeIbLHAS JUTEpPaTypa

JUL.1. BacuibeB, A. A. ®usuka. ba3osslii ypoBenb: 10—11 kiaccsl : yd4eOHUK Ui CPeTHETO 00IIEro
obpazoBanus / A. A. Bacunbes, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ u3., ucrp. u non. — Mockga :
HOpaiit, 2024. — 211 ¢. — (O6meobpazoBatenbubiii mukin). — ISBN 978-5-534-16086-4. — Tekcr :
anekTpoHHbIN // O6pa3oBarenbHas miardopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/544862
(mara obpamenus: 21.06.2024).

JUJL2. PonuonoB, B. H. ®usuka. Yrinyonenusiii ypoBeHnb: 10—11 kiacchl : yueOHUK AJSI CPEAHETO
obmero obpaszosanusi / B. H. PonnonoB. — Mocksa : FOpaiit, 2024. — 201 c. — (OOGmeobpa3oBa-
TenbHbIA 1UKI). — ISBN 978-5-534-16087-1. — Tekct : snexTpoHHbIN // OOpa3oBarenbHas IjaT-
¢dopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/544863 (nara obpamenus: 21.06.2024).

JUJL.3. Actponomusi: 10—11 kmaccsl : yaeOHUK Amisi cpenHero oouiero oopazoanus / A. B. Komomuen
[n np.]; orBerctBeHHBIE pemakTopbl A. B. Komomuern, A. A.CadonoB.— 3-¢ wu3a., mepepabd. u
nomn. — Mocksa : FOpaiit, 2024. — 290 c. — (OOGmeo6pa3zoBarenbHbli 1uki). — ISBN 978-5-534-
18300-9. — Texker : snekrponHbii // OOpaszoBarenbHas miatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/534742 (nara obpamnienus: 21.06.2024).

JUL4. Tlepensman, . M. 3anmmarenbnas actpoHomusi/ S. U. Ilepensman. — Mocksa : Opaiir,
2024. — 182 c¢. — (Otkpsbitas Hayka). — [SBN 978-5-534-07253-2. — TekcT : snexTpoHHbIi // O6-
pazoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/538893 (nmarta oOparieHus:
21.06.2024).

JULS. ImutpueBa B. @. ®usuka a5 npodeccuil U crenuanbHOCTEN TEXHUUECKOro npouis: y4ueo-
HUK JJ151 00pa3oBaTeIbHbIX yUpexIeHui cpell. npod. oopazoBanus.— M., 2016.

JUL.6. [ImutpueBa B. @. ®usuka nis npodeccuit U crienuaibHOCTeN TexHu4ueckoro mpoduis. Coop-
HUK 337a4: yuel. mocobue A o0pazoBaTeabHbIX yupexaeHuil cpen. npod. oopazoBanus. — M.,2014.

HNudpopmanuonnsie pecypesl MurepHera:

NP.1.www.urait.ru — FOpaiit. O6pa3zoBarenbHas miatdopma (nara odopamienus 21.06.2024)

NP.2. www.yaklass.ru IludpoBoit o6pazoBatensHblit pecypc AKinacc (nata obpammenus 21.06.2024).
NP.3. [ludposoit obOpazoBarenbubiii pecypc IPRsmart https://www.iprbookshop.ru/4.html (mara
obpamenusi: 21.06.2024).

HP.4. DnextponHo-OmbimoTeyHas cuctema «Jlanp». dopma gocryna
https://e.lanbook.com/(nata obpamenus: 21.06.2024).
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