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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 JIEATEIHHOCTh C MO3UIIUU COTPYIHHUYECTBA B MHTEpECax TpakKiaaH-
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 BOJOHTEPCKON 1EATEIbHOCTH;

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 JJMYHOTO BKJI/Ia B TOCTPOCHHUE YCTOMYMBOTO Oy IYILEro;

4) acmemuuecko2o 60CNUMAaHUA:

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

6) mpyoo6020 60CNUMAHUSL.

— HHTEepec K pa3nu4yHbIM cepam mpoPecCHOHATHHON IeATEeIbHOCTH, B TOM YHCJEe CBA3aHHBIM C (HU-
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;

— pacIIMpeHHe OMbITa JEATEIBHOCTH IKOJIOTUYECKON HAMpPaBICHHOCTH Ha OCHOBE UMEIONINXCS 3Ha-
HUM 1o (u3HKe;

8) yennocmu HayuyHo2o no3HaAHUA

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

— OCO3HAaHHE IIEHHOCTH HAyYHOH NEeSATENbHOCTH, TOTOBHOCTh B TMpoIlecce M3ydeHUs (U3UKU OCY-
IIECTBIISATH MPOEKTHYIO M HCCIIEOBATENBCKYIO IEATETHHOCTh MHAUBHUIYATBLHO U B TPYIIIIE.

Memanpeomemnuix

1) 6a3oBbIe JJIOTHYECKUE JCHCTBHUS:

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

— ONPEIEINIATh LEH JIeATSIHHOCTH, 33J1aBaTh MapaMeTPhl U KPUTEPUH MX JTOCTHKCHHUS,

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

— BHOCHUTH KOPPEKTHBBI B JIATCIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IICNISIM, OICHUBATH
PUCKH TIOCIICACTBHIA e TSIIEHOCTH,



pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

BIIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMH MTOHATHAMHI M METOIaMU (PU3UUYECKON HAYKH;
BJIaJIETh HAaBBIKAMU Y4eOHO-MCCIIEOBATENBCKOW M MPOEKTHON NEATENFHOCTH B 00JIACTH (DU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY TIOMCKY METOJIOB PELICHHUs 3a1a4 (pU3UIeCKO-
r'0 COZIep)KaHusl, IPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUS;

OCYIIECTBIATh PA3JIMYHbIC BHUJIBI JEATEILHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIIpeTa-
IIUH, IPe0OpPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CUTYAIMSIX, B TOM YHCIIE IIPH CO3/a-
HUM Y9€OHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBIIAT NTPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJIM3HpPOBATh 3a/1a4y, BBIABUTaTh THIIOTE3Y €&
peleH s, HAXOUTh apryMEHTHI JJIsl JOKa3aTeJIbCTBa CBOMX YTBEPXKACHUH, 3a]1aBaTh MapamMeTphl U
KPUTEPHUH PEIICHHS,

aHAJM3UPOBATH MOIYUYCHHBIE B XOZ€ peIIeHHUs (PU3UUECKUX 33/1a4 Pe3yJbTaThl, KPpUTUYECKU OICHU-
BaTh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh M (POPMYyIHpPOBATH COOCTBEHHBIE 3a/1aui B 00pa30BaTEIbHON JEATEIBHOCTH, B TOM YHCIIE
IpH U3y4eHUH (PU3HKH;

JlaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

pa3pabarbIBaTh IUIaH PEHICHHs POOJIEMbI ¢ YIETOM aHaIM3a UMCIOIINXCS MaTepHaIbHBIX M HEMa-
TEpUAITbHBIX PECYpPCOB;

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 MPOOJIEMBI U 33]1a4H, TOMYCKAIOIIUE aJIbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopmanuei:

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

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

HCIIOJIB30BAThL CPCACTBA I/IH(l)OpMaIII/IOHHBIX U KOMMYHHKAIIlMOHHBIX TEXHOJIOTUH B PECIICHUN KOTHH-
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 (PU3UYECKOTO COAEpKAHUS B pazNUYHbIX opMaTax ¢ y4ETOM Ha3HAUEHUS 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 CUTYallul U CMAT4aTh KOH(INKTHL;
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 METOJIbI COBMECTHBIX NEUCTBHI C Y4ETOM OOIIMX MHTEPECOB U BO3MOKHO-
CTEM KaKI0TO YjieHa KOJIJICKTUBRA,

MIPUHUMATh LEIU COBMECTHOU AESATEIBbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH ACHUCTBUS 110 €€
JOCTUKEHHIO: COCTABIISATH IJIaH JCHCTBUIA, pacIIpeeNiaTh POJId ¢ Y4ETOM MHEHUH YU4aCTHUKOB, 00-
CYXXJIaTh PE3ybTaThl 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 3HAUYNMOCTH;

KOOPJMHHUPOBATH M BBITIONHATH pabOTy B YCIOBHUSAX PEAIBHOTO, BUPTYAITHHOTO U KOMOWMHUPOBAHHO-
I'0 B3aMOJCHCTBUS;



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

6) camoopraHu3anus:

— CaMOCTOSITEJIBHO OCYIIECTBIIATH [MO3HABATEIBHYIO EATEIBHOCTh B 00JaCTH (PU3UKU U aCTPOHOMHUH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

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

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

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

— OLIGHUBATh MIPHUOOPETEHHBIN OIIBIT;

— Cc1ocoOCTBOBAaTh (DOPMHUPOBAHUIO U MPOSBICHUIO 3PYAULIUU B 001acTU (PU3HUKH, 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 IMO3HABATEIBHON pedIeKCHH KaKk OCO3HAHMS COBEPIIAEMBIX JIEHCTBHIA U 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 QpTYMEHTHI IPYTHX MPH aHAIHU3E PE3YIbTaTOB ACITEIbHOCTH;

8) SMOLIMOHANIBHBIN WHTEIJIEKT, NPEoaralonuii CoOpMUPOBAHHOCTD:

— CaMOCO3HAHHUS, BKJIIOYAIOMIETO CIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHHUE, BUIETH
HaIpaBJIEHUs] Pa3BUTHUSI COOCTBEHHOW AMOIIMOHANBHOM Cepbl, OBITh YBEPEHHBIM B ce0e€;

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

— BHYTPEHHEH MOTHMBAalLlM{, BKJIIOYAIOIIEH CTpEMJIEHHE K JOCTHKEHMIO LIETH U YCIeXy, ONTHMU3M,
MHUIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEN;

— DMIIATUH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSTHHE APYIHX, YUYUTHIBAThH
€ro MpH OCYILIECTBIEHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKHUBAHUIO;

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

9) npunsTHE CEOs U IPYTUX:

— MpUHUMATH ce0sl, TOHMUMAasi CBOU HEJAOCTATKU U JIOCTOMHCTBA;

— MPUHUMATh MOTHBBI U apTyMEHTHI IPYTHX MPU aHAIU3€ PE3yIbTaTOB ACSITEIbHOCTH;

— 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 cUcTeMooOpa3yromeil poinu (U3NKKU 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; MoHUMaHHE POJM aCTPOHOMHMM B MPAKTUUYECKOM NEATENIbHOCTH YeJOBeKa U JajbHeilieM

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. KOMIVIEKT KOHTPOJIbBHO-OHEHOYHBIX CPEJICTB

2.1. KOHTpOJIbHO-0LIEeHOYHbIE CPeICTBA Y4eOHOr0 npeaMera
OVIL.12. PU3UKA
(pacnpeneJieHue Mo pasaeaam JJIsl TEKYyLero KOHTPOJIs)

2.1.1. TEOPETUYECKHME BOITPOCHI JIAA YCTHOT' O OITPOCA

Pa3zgen 2. MexaHuka.

OTHOCHUTENBHOCTh MEXAHUYECKOT0 ABMKeHHI. CHCTEMBI OTCUETa

XapaKkTepUCTUKH MEXAHUYECKOTO JIBMKCHUS: TIEPEMEIICHIE, CKOPOCTh, YCKOPECHHE.
Bunpl nuxkenus (paBHOMEPHOE, paBHOYCKOPEHHOE) M UX T'paduuecKkoe OMrUCcaHue.
JIBU>KEHUE 110 OKPYKHOCTH C MOCTOSTHHOM 10 MOJYJTIO CKOPOCTBIO.

VY ckopeHue TaHTeHITMAIbHOE U HOPMAaJIbHOE.

Macca Tena u Bec.

Cuiel. B3aumogenicTue Ted.

e

HpI/IHI_II/Il'I CYNEepro3nauu CuJl.

h

3aK0OHBI nuHaMuku HeroToHa.

._
e

Cuiibl ynpyroctu, TpeHuUs.
. LleHTpOOEKHBIE CHIIBL.

—_ =
N —

. 3akoH BCCMHUPHOI'O TATOTCHUA. Cuia TSDKeCTH..
. HeBecomocTts. JIBuykeHuE BOKpYT 3eMIIH.
. Ummynsc Ttena.

—_
wnm b~ W

. 3aKOH COXpaHEHMsI UMITYJIbCa

—_
)

. PeakTuBHOE ABM)KEHHE KaK COXPAaHCHUC UMITYJIbCa

[S—
J

. Mexanuueckas OHEPTHUA: KHHCTUYCCKA U IIOTCHLINAJIbHAA.

[S—
*

3akoH COXPAHCHUS SHCPIUn

[S—
\O

. Pabota n momnocTs. CBA3b ¢ SHEpruei.

o}
=]

. Mexauunueckue KojicOauus.

\9)
—_

. AMmurtyna, nepuoj, yactora, paza KoiaedaHuit

[\
N

CB0OOIHBIE U BBIHYX/IEHHbIE KoJiebanus. Pe3onaHc.

\S]
(9]

. ABTOKOJIE0aHUS. AHKEPHBII MEXaHU3M.

[\
I

. Mexanundeckue BOJIHEIL.

)
4

CBoiicTBa MEXaHUYECKHUX BOJIH. I[JII/IHa BOJIHBI.

[\
N

. 3BYKOBLIC BOJIHBI. PaCHpOCTpaHCHI/Ie BOJIH.
. yHBTpa3BYK " €ro UCIIOJb30BaAHHUC B TCXHUKC U MCIUIINHC.

[\S}
J

Pa3nea 3. Monekynsipaass ¢Qu3nKa U TePMOAMHAMMKA.

Hcropust aTOMUCTHYECKUX YUECHUM.

HabnroieHus 1 OnbITHL, MOATBEPIKIAAOIINE AaTOMHO-MOJIEKYIIIPHOE CTPOSHUE BEIIIECTBA.
Macca u pazMepbl MOJIEKYI.

TemnoBoe IBUKEHUE.

AOcoiroTHas TeMIIepaTypa Kak Mepa cpeaHell KHHETHYeCKOM SHEPTHH YaCTHII

CBs13b MEXly TaBIICHUEM U CpEHEN KMHETUYECKOW SHEpruel MOJIEKYJI rasa.

NSk L=

OOBbsICHEeHHE arperaTHbIX COCTOSTHUI BEIIeCTBa HA OCHOBE aTOMHO - MOJIEKYJISIPHBIX TPECTaBIIEC-
HUH.
8. Mogens uaeanpHOro rasa.

10



9

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

Mogaenp cTpoeHUs ) KUAKOCTH.

Haceiiennsie v HeHachIIEHHBIE Maphl. BiaxkHOCTh BO3Myxa
[ToBepxHOCTHOE HATSKEHUE U CMAYHBAHUE.

Mopgeinb cTpoeHUs TBEPAbIX TEJl.

AMopdHBIE BEIIECTBA U )KUIKHUE KPUCTAILIBI

. BHyTpenHnss sHeprus u pabora rasa.

[lepBblii 3aKOH TEPMOJAMHAMUKHU U €r0 IPUMEHEHHUE.
HeoOpatumMocTh TEIIOBBIX MPOIIECCOB.

TennoBble ABUTATENN U IBUTATEIM BHYTPEHHETO CTOPaHHUSL.
KIIJI TennoBbIX JBUTATEIICH.

OxpaHa OKpy>Xarouiei cpebl.

Pasnen 4. DaekrpoauHamMmnka.
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B3aumopeiicTBue 3apsKEHHBIX Tel. DJIEKTPUUYECKUH 3apsia.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsijia.

3akoH KynoHna. Dnektpuyeckoe nouie.

HanpsixeHHOCTB TOJIA.

[Torenuuman nosns. Pa3HOCTh MOTEHIIMATIOB.

[IpoBOIHMKHN B 3JIEKTPUUECKOM MOJIE. DIEKTPUUECKAsT EMKOCTb.
Konnencarop. [IusnekTpuky B 3J€KTPUUECKOM TIOJIE.
Konzgencaropsl npu napamieabHOM COETUHEHUH.
Konznencarops! npu nocineaoBaTeIbHOM COETUHEHUN
IToCTOSIHHBIN 2JIEKTPUYECKHUM TOK.

Cuna Toka, HanpsKEHUE, FIEKTPUUECKOE COIIPOTUBIICHHUE.
3akoH Oma 11 y4acTKa UEenu U AJIsl IOJTHOM LIETIH.
[TocnenoBarenbHOE M NapalIEIbHOE COEIUHEHUE IPOBOIHUKOB
Pacnipenenenue Toka 1 HANpPSKEHUS B 1IETH.

OJIC ucTOYHHKA TOKA.

[TocnenoBarenbHOE U apaieIbHOE COETUHEHUE HCTOYHHUKOB. .
TemoBoe AeiicTBHE ANEKTPUIECKOTO ToKa. 3akoH [[xoyns- Jlenia.
MOIIHOCTb 3JEKTPUUYECKOTO TOKA.

MaruauTHO€e nojie. MarHUTHBIN TOTOK.

[TocTostHHBIE MATHUTHI 1 MAaTHUTHOE T10JI€ TOKA.

Cuna Amnepa.

WNHnykuys MarHUTHOTO MOJISL.

. SIBneHue BHCKTpOMaFHHTHOﬁ HUHAYKIOHUU U 3aKOH 3J'IeKTp0Mal"HHTHOfI HHAYKIOUN q)apa,ueﬂ.

CamonHnyknus. MHIyKTHBHOCTS.
Karymku HHIyKTHBHOCTH.

Pa3pea 5. Kojie0anus u BOJIHBI

AN e

KonebarenbHas cucrema.

CBo0Oo1HBIE KOJIEOaHNUS.

I"apmonnueckue konebanus. Kunemarnueckoe 1 TMHaAMHUYECKOE ONHUCaHUE.

DHepreTUyecKoe OMUCAHNE (3aKOH COXPAaHEHUsI MEXaHUUECKOW PHEPTUN).

BbIBOJ TMHAMHUYECKOTO OMMCAHUS TAPMOHMYECKUX KOJICOaHUH U3 UX SHEPreTHYeCKOTro U KUHe-
MaTHU4ECKOIO OMMCAHHUS.

Awmmuiutyzna u ¢asza kojaeOaHUi.
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7.

10.
1.

12.
13.

14.
15.
16.
17.

18.
19.
20.

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

32.

CBs13b aMIUTMTY/IbI KOJICOAHUN UCXOTHON BEIMYMHBI C aMITJIUTYIaMH KoJieOaHUi e€ CKOPOCTH U
YCKOpEHMUS.

[Tepron u yacToTa KOJICOAHHIA.

[lepron ManbIx cBOOOAHBIX KOJIEOAHUI MaTeMaTUYecKoro MasTHuKa. [leproa cBoOOIHBIX KoJie-
0aHuii MPYKMHHOTO MasiTHUKA.

[TonsTue o 3aTyxaronux KoneOaHusx. BeiHykaeHHbIe KoJieOaHusl.

Pe3onanc. Pe3onancHast kpuBas. Biusinue 3aTyxaHus Ha BUJT PE30HAHCHON KPUBOM. ABTOKOJIE-
OaHwus.

. MexaHnyeckue BOJIHBI, YCIIOBUS UX pacnpocTpaHeHus. [lonepednbie U IpogoJIbHbIE BOJIHBI.
[Tepuon, ckopocTh pacpoCcTpaHEHUs U JJIMHA BOJHBL. CBONCTBAa MEXAHUYECKUX BOJIH: OTpaKe-
HUE, IPeJIOMIICHUE, HHTephEpeHIU U AU(PaKIHL.

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

DNEeKTPOMAarHUTHHIE BOJIHBI. Y CJIOBUS U3I1YUEHHUSI 3JIEKTPOMArHUTHBIX BOJIH.

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

CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJH: OTPa)KEHUE, IPEIOMIICHHE, TIONSpU3allis, UHTeppepeHIus u
nudpakius.

[Ikana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIMIIB paTUOCBA3YU U TEJIEBUACHUS. Pagronokanus.

[IpsimosinHENHOE pacpOCTpaHEHHUE CBETA B OJHOPOAHOM cpene. JIyu cBera. ToUeUHBIN HICTOYHUK
CBETa.

OTtpakenue cBeTa. 3aKOHbI OTpaxkeHus cBeta. [locTpoenne n300paxeHuil B IIOCKOM 3epKalie.
Cdepuueckue 3epkarna.

[Ipenomiienue cBeTa. 3aKOHBI IPETOMIICHUS CBETa. AOCOTIOTHBIN MMOKazareib npenomieHus. Ot-
HOCUTEJbHBIN IMOKA3aTENb NPETOMIICHHUS.

[TocTOSIHCTBO YacTOTHI CBETA U COOTHOILIEHUE JIMH BOJIH IIPU MEPEX01€ MOHOXPOMATUYECKOTO
CBeTa uepe3 rpaHuIly pas3jienia IByX ONTHUYECKUX CpPe]l.

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

[TonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil MoIHOro BHYTPEHHETO OTPaKEHMS.
Cobuparomue u paccenBaromye JUH3bL. ToHkas nuH3a. DOKyCHOE pacCcTOSITHUE U ONTHYECKas! CH-
J1a TOHKOH JINH3BI.

dopmyiia TOHKOH JUH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Onrtuyeckue npudopsl. Paspemaromias cnocoOHoCTh. ['11a3 Kak onTHyeckas cucremMa.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

Bonnosas ontuka. Uatepdepenuns cera. KorepeHTHbIE HCTOUHUKH.

Hudpakius ceera. JAudpakunonHas pemérka. Y ciaoBue HaOI0IeHUs TJIaBHBIX MAaKCUMYMOB IIPH
MaJeHUM MOHOXPOMATHUECKOI0 CBETa Ha JU(PPAKIUOHHYIO PELIETKY.

[Tonspuszanus ceera.

Pa3ges 6. OcHOBBI crieniaIbHON TEOPUH OTHOCHTEJIBHOCTH

=

e

['paHnIIBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.

[ToctynaTel cnenuaibHOM TEOPUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOU nHTEpBai. [Ipeobpazoanus Jlopenia.

VYcenoue npuanHHOCTH. OTHOCUTENIBHOCTD OHOBPEMEHHOCTH. 3aMeIJIECHHE BPEMEHH U COKpa-
LIEHHUE JIJINHBL.

DHeprusi ¥ UMNYJIbC PEISATUBUCTCKON YaCTULIbI

CBs13b Macchl ¢ SHEPTUEN U UMITYIIBCOM PEISTUBUCTCKOMN YaCTULIbl. DHEPIHs TOKOSI.
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Pasznen 7. KBanToBas ¢puzuka

AN e

10.
11.

12.
13.
14.
15.

16.
17.

18.
19.
20.

21.
22.

PaBHOBeCHOE TertoBOE M3TyUeHre (M3TydeHHE a0COFOTHO YEPHOTO TEIa).

3akoH cmenieHus Buna. ['unoresa Ilnanka o kBaHTax.

®DOoTOHBI. DHEPTHS U UMITYJILC (POTOHA.

doroaddext. OnbiTer A.I'. CroneroBa. 3akoHbI oToddeKTa.

VYpasaenwne DitamreitHa st porodddexra. "KpacHas rpanuma” porodddexra.

JlaBneHue cBeTa (B 4aCTHOCTH, JIaBJICHHE CBETa Ha aOCOIIOTHO MOTJIOUIAIONTYIO U a0COIIOTHO OT-
paxarorryto moBepxHocTh). OnbiThl I1.H. Jlebenena.

BonroBEIe cBolicTBa wacTuil. BosHb! e bpoiins. [{nunra BonHbI 1e bpoiins u pasmepsr odmacTu
JIOKAJIU3ALMH IBHXKYIIEICS YaCTULIBIL.

KopnyckynsapHo-BoiaHOBO#M ayanusm. Judpakius 31eKTpOHOB Ha KpUCTaJUIax.

Cnenuduka usmepenuii B Mukpomupe. CooTHOIIEHUST HeonpeaenéHnocTei [ elizenoepra.
OnbIThI 110 UCCIIEAOBAHUIO cTpoeHus aToMa. [lnanerapuas mogens atoma Pesepdopaa.
[Toctynatel bopa. Uznydyenue u nornoiienne (GOTOHOB MPHU MEPEXOJIE aTOMA C OJHOTO YPOBHS
SHEPTUH HA JPYIOM.

Bunel criektpoB. CriekTp ypoBHEH 3HEpruu aToMa BOA0po/a.

CrioHTaHHOE U BBIHYXKJIEHHOE U3JTyueHue cBerta. Jlasep.

Hyxnonnas monens siipa I'eitzen6epra-MBanenxo. 3apsy siapa. MaccoBoe yncio siapa. M30Tomsbl.
PanuoaktuBHOCT. Anb(a-pacna. DNeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaz. ["amma-
U3IIy4eHHE.

3aKOH paJnO0aKTUBHOIO pacnaja. PaaroakTUBHbBIE U30TOMBI B IPUPO/IE.

CBolicTBa HOHU3UPYIOIIETO U3JIydyeHUs. BiausHue paaioakTHBHOCTH HA KUBbIE OPTraHU3MBL.
EcrectBennslii pon m3nmyuenus. Jlozumerpusi.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl sipa.

Snepubie peakuuu. JleneHnue u cuHTtes anuep. AnepHbie peakTOphI.

[IpoGnembl ympaBisieMoro TEpMOSAEPHOTO CHHTE3a. DKOJIOTUYECKUE aCTIEKThI Pa3BUTHS sIIEPHON
JHEPreTHKHU.

Mertoabl perucTpanuuy U UCCIEI0BAHMS JIEMEHTAPHBIX YACTHIL.

dyHIaMEeHTAIbHBIE B3aUMOIeUCTBUS. bapnonsl, Me30HHI 1 JienToHkI. [Ipeacrasienue o Ctagapt-
HOU Mozenu. KBapK-riatooHHas MOJEIb aJpOHOB.

Pazgen 7. DjieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

bl

N Wn e

10.
1.

Dtanbl pa3BUTHs acTpoHOMUHU. [[pUKinaiHOe 1 MUPOBO33PEHUYECKOE 3HAUYEHUE aCTPOHOMUMU.
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU I 00BICHEHUS MPUPOIBI KOCMUYECKUX 00BEKTOB.

Mertoapl acTpOHOMUYECKHX HccaeaoBaHuil. COBpeMEHHBIE ONTUYECKUE TEIECKOIIbI, paTuoTelIe-
CKOITbI, BHEATMOC(EpHAst aCTPOHOMHUSI.

Bun 3Bé3mH0T0 HeOa. Co3Be3us, IpKue 3BE3IbBI, INIAHETHI, IX BHAUMOE JIBHUKEHHE.

Conneunas cuctema.Comnnie. ConHeuHas akTUBHOCTH. McTounuk sueprun CostHIa U 3BE3I.
3BE311bI, UX OCHOBHBIE XapaKTepUCTUKU. [luarpamMma "crieKTpanbHbIN KJIACC -CBETUMOCTB".
3BE&3bI IIIaBHOM IOCIEI0BATEILHOCTH. 3aBUCUMOCTD ''Macca -CBETUMOCTE'" TSI 3BE3/1 [NIaBHOU
MOCJIeI0BAaTEeNbHOCTH. BHyTpeHHee cTpoeHue 3BE3 .

CoBpeMeHHbIE TPEACTABICHUS O MPOUCXOKACHUH U 3BOJoIMK COJIHLA U 3BE3]T. DTallbl )KU3HU
3BE3/I.

Mneunsiii [1yTs - Hama ["amaktuka. [Tonoxxenue n amxenne Comnna B ["anaktuke.

Tunel ranaktuk. Paguoramaktuku u kBa3apbl. YEpHBIE TBIPHI B SApaX TATAKTHK.

Bcenennas. Paciiupenne BeenenHoid.
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12.
13.

3akon Xa06mna. Pazberanue ranaktuk. Teopust bonbioro B3pbiBa. PenukroBoe u3inydeHue.
MacmtaGHast ctpykTypa Beenennoil. Meraranaktuka.

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

Paznen 2. Mexanuka.

oD

XN

9

10.
11.
12.
13.
14.
15.

Urto Ha3bIBaeTCd MEXaHUUECKUM JBUKEHUEM?

Kakoe nBuxeHne Ha3bIBalOT PABHOMEPHBIM IIPSIMOJIMHENUHBIM?

Uto Ha3bIBAIOT YCKOPEHHEM?

Uro Ha3pIBalOT cBOOOJHBIM NaseHueM Tena? Ilpyu kakux yciaoBHsIX NaJ€HHUE TNl MOYKHO CUUTATh
CcBOOOTHBIM?

UYto Ha3pIBatOT MTHOBEHHOW CKOPOCTBHIO HEPABHOMEPHOI'O ABMKEHUS?

Kaxk dopmynupyercs 1 3akon Herotona?

Kak ¢popmynupyercs 2 3akon Hetorona? KakoBa ero maremaTuueckast 3aluch?
Kakas cuna HazbiBaercsa cuioil ynpyroctu? KakoBa npupoaa 3Toi cuiibl?
Kakas cuna Ha3piBaetcs cuioi Tpenusa? Buael cun TpeHus?

Kak ¢popmynupyetcs 3aK0OH BCEMHUPHOTO TSITOTEHUS?

Chopmynupyiite 3aK0H COXpaHEHUS UMITYJIbca?

Uemy paBeH UMITYIbC?

Kakyro BennunHy Ha3bIBalOT MeXaHuyeckas padora?

Urto Takoe KUHETUYECKasl U MOTEHI[HAIbHAS YHEPTHS?

ChopmynupyiiTe 3aKOH COXpaHEHUS SHEPTUH?

Pa3nea 3. Monekynsipaas pu3nka ¥ TepMOAUHAMHUKA.

PN R

9

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

Kakyro BenuuMHy Ha3bpIBalOT KOJMYECTBA BellecTBa? B Kakux eIUHMIIAX U3MEPEHUs BBIYUCIISAET-
cs?

Kaxoit ra3 Ha3zpiBaeTcs uaeanbHbIM?

Kaxkue nporecchl Ha3pIBatOTCSI U30IIPOLIECCHI?

Kaxkoe ypaBHeHue Ha3bpiBatoT ypaBHeHue Knalinepona?

Kak 3aBucut gaBieHue uieanbHOro ra3a OT KOHIIEHTPALMHY U TeMIIepaTypbl?
Uemy paBHa BHYTPEHHSS SHEPTUs UAEATBLHOrO raza’?

Kak Beraucnuth paboTy npu U30TEPMUYECKOM PACIIUPEHUU?

[Toyemy He BO3MOKEH BEUHBIN JBUTATENH MIEPBOTO poaa?

ChopmynupyiiTe nepBblil 3aKOH TEPMOIMHAMUKH.

Kax Beranciuts KII1J] TemioBoro neuratesns?

UT0 Takoe OTHOCHUTEIIbHAS BIAKHOCTh BO3/1yXa?

OT yero 3aBUCUT TeMIepaTypa KUMEHUs?

Kakyro BenuurnHy Ha3bIBaIOT y/elbHAs TEIUIOTa TapooOpa3oBaHusi?

Uto Takoe Touka pockl?

Kak 0ObsICHUTH SIBIIEHUSI CMaUYUBaHUS?

[Touemy HCKpUBISETCS TOBEPXHOCTH KUAKOCTH Y CTEHOK TBEPJIBIX TeT™*
Kaxue TpyOku Ha3bIBAIOTCS KalUuIsspaMu?

Kaxk Bo3HMKaeT cuia MOBEpXHOCTHOTO HATSHKEHUS?

Uemy paBHO OBEPXHOCTHOE HATSKEHUE KUIAKOCTH?

Pasnen 4. daexkTpoauHamMmuka.

PO

Kakue cBolicTBa 3JIEKTPUUECKHX 3aps0B BbI 3HaeTe?

Kakoii puznuecknii cMblT HOCTOSIHHOM K B 3akoHe KynoHna?

B uem nposBisieTcs cuioBasi XapaKTEpUCTUKA MIEKTPUIECKOTO MouIs?
Kakyro pusndeckyro BennYrHy Ha3bIBAIOT HAMPSKEHHOCTH?
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i A

9.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Kakoe anekTpudeckoe 1moje Ha3bIBaeTCsa OJJHOPOIHBIM?

Kaxue npoBoHuKY BbI 3HaeTe?

Kaxko# Tok Ha3bIBatOT MOCTOSTHHBIM?

UTo Ha3BIBAIOT AJNEKTPOJBIKYIICH CHIION?

OT KakuX BEJIMYUH 3aBUCUT CONPOTHBICHUE?

B kakux equHUIIAX U3MEPSIOT paboTy ToKa?

Kakue xonebanusi Ha3pIBalOT CBOOOTHBIMU?

Uemy paBeH mepuo/] KoJieOaHusl rpy3a Ha IpyKuHe?

Uto Takoe MaTeMaTUYECKUA MasiTHUK?

Kakue BonHbI Ha3biBatoT nonepeunbie? Kakue npoaoabHbIMU?

Kak mpoucxoaut mporiecc npeoOpa3oBaHusi SHEPTUU B KOJIEOATSIILHOM KOHTYpe?
Uem 00yCIIOBICHO 3aTyXaHUE JIEKTPOMArHUTHBIX KoJieOaHUi B KOHType?
OT KaKuX BEJIMYUH 3aBUCUT MEPUO]T DIEKTPOMATHUTHBIX KOJICOaHU?
Kakoii TOk Ha3bIBalOT EpEeMEHHBIM?

[TodyeMy MPUMEHSIOT TOBBIIIAOIIHE TPAHCHOPMATOPHI B DIIEKTPOCTAHITUAXK ?
Kaxkoit ¢pm3ndeckuii CMbICIT aOCOFOTHOTO IMOKA3aTeNs PETOMICHUS ?

[Ipu KakoM yCI0BUHM BO3HUKAET MOJHOE BHYTPEHHEE OTPaKEHHE?

UYro Takoe Hokyc TUH3HI?

Kaxkas nun3a siBisiercst cobupatomieii?

Yemy paBHO yBEeTUYCHHE JTUH3bI?

Pa3pen 5. Koj1ie0anus v BOJIHBI.

N —

NN bW

9.

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

I"apmoHnueckue kojeOaHus U X XapaKTepUCTUKU?

MexaHuueckue rapMoHndeckue kojedanusa. Kunetnueckas u noTeHIMaabHas SHEPTUU TapMOHU-
YEeCKHUX KoJieOaHuit?

INapmonnueckuii ocumuisitop. [pyxuHHbIA MassTHUK. PU3NUECKUI MASITHUK?
MareMatuueckuii MasiTHUK?

Mexannueckue BosHbI. [IpoonbHbIe 1 nonepedHbie BOIHBIL. JJTnHa BOJIHBI?
Koneb6arenbublit koHTYp. @opmyna Tomcona. Co6cTBeHHBIE KOIeOaHus?

CB0OOHBIE U BBIHYK/IEHHbIE KOJIEOaHUs. DIEKTPUUECKUE aBTOKOJIeOaH s ?

Pe3oHaHC TOKOB M HanpsKEHUI?

XapakTepucTUKH KosieOaHusl mpoliecca, Mepuol, 4acToTa, aMIuiuTyaa, gasa konedaHuin?
OneKTpOMarHuTHbIE BOJIHBL. BosHOBBIE ypaBHEHNE?

3akoHbl TeomMeTpruyeckoil onTuku. IloaHoe oTpaxkeHue cera?

3epkana. Tonkue nuH3bl. DOpMyna JIUH3bI?

®dotomerpusi. OcHOBHBIE (OTOMETPUUYECKUE BEIMUYNHBI U UX €TUHUIIBI?

SIBnenue nnteppepenun ceera. uTepdepenius B ToHkuX mieHkax. Konsia HeroTona?
SABnenne qudpaxuuu. [punnun [toiirenca — @penens?

Merton 30H @penenst. Audpaxus Openens?

Hudpaxiun @payHrodepa Ha OAHOM IIETH U Ha AUPPAKIMOHHON perieTku?

Judpaxius peHTTeHOBCKUX Jydel Ha KpucTamuiax?

[Tonspuzanus ceera. [TonsgpuszaTopsl U aHATU3ATOPHI?

AHanus noaspu30BaHHOIO cBETa. BpalieHue niockocTu noaspu3anuu?

SBnenune aucnepcun ceera’?

ITornomenue csera?

OHeprus EeKTPOMarHuTHbIX BOJH. OnbIThl ['epra? [lkana 31eKTpoMarHuTHBIX BOJIH?
JIBOMCTBEHHOCTH MPEACTABIEHUI 0 IpUpoJie cBeTa. KOpmycKynsipHO-BOJIHOBON AyaIu3M.

Pa3znea 6. OcHOBBI crieHAJBLHONH TEOPHH OTHOCUTEIbHOCTH

1.
2.
3.

[IpeobpazoBanus ["anumes. MexaHU4eCKHid TPUHIIMIT OTHOCUTEIBHOCTH?
[TocTynate! cnieruansHOM Teopuu oTHOcUTenpHOCTH (CTO)?
IIpeoOpaszoBanus Jlopenma?
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4. PenaruBUCTCKHIA 3aKOH MTPeoOpa30BaHUs CKOPOCTEH?

Paznen 7. KBanTtoBas pusuka.

Mopens aroma bopa?

Uro takoe poroaddext? Uto Takoe kpacHas rpanuna Gororddexra? Dueprus hoToHa?
Dddext BaBunosa — Uepenkona?

TeroBoe uznyueHue?

9.  3akoHBI paBHOBECHOI'O TEIJIOBOI'O U3JIy4EHUS?

10. Tunoresa [1nanka. ®opmyna [lnanka?

11. KBaHT uznydyeHus. JHeprus KBaHTa U3JTy4eHUS?

12. ®orosnexrpuueckuii 3¢ ¢ekrt. 3akonsl Ctonerona?

13. VYpaBuenue DitHIITEHHA 711 BHENTHETro (oTodddexra?

14. Macca u umnynsc potona. /laBnenue cBera?

15. Dddexr Komnrona. Bomna ne- bpoiinsa?

16. CootHomenus HeomnpeaeneHHocTe. BomnoBas ¢pyHkums?

17. VYpasuenue lllpenunrepa 1ist cTallnOHAPHBIX COCTOSTHUI?

18. Tynnenbusbli d3p¢dext [loTeHInanbHbIA AHK?

19. JluHEHBII TapMOHUYECKHUI OCITUILIATOP?

20. Mopenb aroma Tomcona u Pesepdopna?

21. JluneliuaTeie crieKTpbl aToMOB. CIIEKTp aroma Boaopoaa?

22. Omnsitel @panka u I'epuia. MarHuTHBI MOMEHT AJIEKTPOHA?

23. Ilpunuun [aynu. Dnekrponnsie 060109Ku?

24. llepuonuueckas cucrema 31eMeHTOB MeHeneeBa?

25. CHekTpbsl MHOTORJIEKTPOHHBIX aTOMOB. XapaKTepUCTUUECKHE PEHTTEHOBCKUE, CIIEKTPHI?
26. 3akon Mo3znu. Bonopononono6Hbie CIEKTpbI?

27. Ilpupona xuMu4eckoi cBs3u. MoJieKyasipHbIe CIIEKTPbI?

28. EcrecTBeHHast paiu0aKTUBHOCTh. 3aKOH PaJMOAKTHUBHOTO pacmnaaa?

29. CocraB sapa. Hyknonsl. 3apsa 1 MaccoBOE YUCIIO SApa. DHEPTUU U CBA3M siapa’

30. Uzotonsl, ckyccTBeHHBIE peBpallleHus aaep.a- 1 B-pacnana, y-uznydenue. Snepusie peakuuu?
31. J[enenue sinep. LlenHas peakuus. SInepHble peakiMy Ha TETUIOBBIX U OBICTPBIX HEUTpOHAX?
32. Peakius cuHTe3a, MpodieMa yrpaBisieMoro TePMOsIEPHOTO CHHTE3a?

33. ®dynpaMmeHTanbHbIE B3auMoaeiicTBus. Knaccudukanus sneMeHTapHbIX YaCTHIL?

34. BzaumopelcTBHE I€MEHTAPHBIX YACTHUI] M 3aKOHBI COXpaHeHus. YacTHIIbl M1 aHTUYACTUILIBI?
35. dynnaMeHTalbHbIE YaCTUIIBL. YaCTUIBI-YUACTHUKU U YaCTUIBI-IEPEHOCYUKHU B3aUMOICHCTBUN?

PN

2.1.3. TUITOBBIE BOITPOCHI TECTA
Pa3nea 8. JieMeHTBHI aCTPOHOMUM U ACTPOPU3UKH.
Tecr 1

1. Kem Ob11 BriepBbie H300peTeH TeNeCKON?

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

2. C moMompl Kakoro acTPOHOMHYECKOTO WHCTPYMEHTa B JPEBHOCTH OIPEIENSUTH BBICOTY
ConHila HaJ TOPU3OHTOM?

a) apMIUIsipHas cdepa 0) aCTPOHOMHUYECKHI TTOCOX B) THOMOH T') TeTECKOII
3. C gyem cBs3aHO 0OpazoBaHre CONHEUHON CUCTEMBI IO COBPEMEHHBIM MpeACTaBIeHUsIM?

a) ¢ popmupoBanuem COJHIA U3 ra30IbUIEBON Cpeabl

0) c neiicTBUEM J1aBJIE€HUS COJTHEYHOTO CBETA M COJTHEUHOT'O BETPa

B) C IBM)KEHHEM METEOPUTHBIX MIOTOKOB

4. TInaners! CoslHeYHON CUCTEMbI 00pa30BaIUCh B pe3yNbTaTe NeUCTBUS

a) cBeTa 0)a7eKTpuvecTBa B)C1a00TO B3aMMOJICHCTBUS T)TpaBUTALNH
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5. ITo xakuMm opObuTam oOparraroTcs mianeTs Bokpyr ComHia?
a) MO OKPYKHOCTSIM  0) M0 AIIIUIICaM, OJIM3KUM K OKPY)KHOCTSIM B) 110 BETBAM NapadoJL.

6. KTo OTKpBLI 3aK0OHBI ABUXKEHUS Tu1aHeT Bokpyr ConHiua?

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

7. KTO niepBbIM onpeaesini paguyc 3eMHOTO mapa?

a) Oparocden, 0) KonepHuk, B) ["anmuneo amunei, r)[Ironemeit

8. B ognom u3 3akonoB Kemnepa umeercs repmus Ilapamnake. Yro sTo Takoe?

A) n3MeHeHre BUAUMOTO MOJIOKEHUS 00BEKTa OTHOCHTEIBHO YAAIEHHOTO (DOHA B 3aBUCIMOCTH OT
MOJIOKEeHUS HaOIro1aTes.

b) oTHOMmIEHNE pazMepa N300paKeHUS K pa3Mepy U300pakaeMoro o0ObeKTa

B) BHecucTeMHas eMHUIIA U3MEPEHUS PACCTOSHUN B aCTPOHOMMUH, paBHAsI PACCTOSHHIO JI0 00b-
eKTa

9. PaccraBpTe BEpHO, TEPMUHBI COIVIACHO ONPEACIEHUIO.

Bcenennas - Bce, UTO CyIIECTBYET, BCE IPOCTPAHCTBO M HAXOSIIEECS B HEM BEILIECTBO.
['anaktuka - OoJbIIast CUCTEMA, COCTOSIIIAs U3 3BE3/1, T'a3a U MBUIH.

Conneunas cucreMa - cucrema, cocrosias u3 CoJiHLa, IIAHET C UX CIIYTHUKaMU, aCTEPOUJIOB, KO-
MET U IPOYEro BelIecTBa, KoTopoe odpamiaercs Bokpyr ComHIa.

Co3sBesnue - rpyria 3Be3/1 Ha HeOe U y4acTOK HeOa, IJIe OHU PACIIOJIOKEHBI.

3Be3/1a - ra30BbIi 11ap, KOTOPBIN U3JIy4aeT CBET, [IOTOMY YTO €ro NOBEPXHOCTh OUEHb ropsiuas Me-
TEOPUT — 3TO KOCMUYECKOE TEJI0, HE CrOopeBIlIee B aTMOc(epe MIaHeThl U A0JIEeTeBIIee 10 €€ MOBEPX-
HOCTH.

Komera - Teno, cocrosiiiee 130 JbAa U MUK, Y HETO MOXET MOSIBUTHCS T0JI0OBA (KOMa) ¥ OJTUH UJIH
HECKOJIBKO XBOCTOB.

AcTepounn — moxoxee Ha KaMEHHYIO TIbI0Y HebecHoe Teno, obpaimatomeecs Bokpyr CosHia, He
umeroree armochepsl

Tecr 2
1. Camas spkas 3Be37a 3TO:
a. Cupuyc b. Mumo3a c. [lene6
2.Yem 00ycCIOBJIEH LIBET 3BE3bI7
a. TEMIEepaTypoit b. BraxxHocTbio C. PacnoJIO)KEHHUEM

3.benblii kapauk - 3TO

a) MOTyXIIasi ¥ OCThIBAIOLIasl 3B€3/1a

0) TONBKO YTO 00pa3oBaBIIAsACS 3BE3a

B) 3B€3/1a, HAXOAMIASCSA OYCHb TAJIEKO OT 3eMJTH

I') ra3oBas IJIaHETa

4.HeuTpoHHas 3Be3/1a

a) HEBEPOATHO Majia (OTHOCUTEIBHO KOCMUYECKHX OOBEKTOB) U JIETKa
0) HEBEpOSATHO Majia U TsKela

B) OYCHB BEJIMKA U JIETKA

') OYCHb BEJIUKA U TsHKEIa

5.Kax HazbpIBaeTcs cioi, B KOTOpoM (GOpMUPYETCsI TOAABISIONIAS YACTh U3TYUEHHUS, TPUXO/Is-
IIEro K HaOaroaaTeno?

a. poTocdepa 3Be3bI b. BepxHUH cioi C. BHYTPEHHHUH CIIO# 3BE3IbI
6. [lepeuncnure obonouku ComHia

a. porocdepa, kopoHa b. xpoMocdepa, kopoHa c. porocdepa, xpomochepa u KOpoHa
7.Camas m3BECTHas T1apa 3Be3/ 9TO —

a. Anpkop u Munap b. Xanmap u Anpraup c. Akpykc u AHTapec

8.Kax Ha3pIBaroTCst 3B€3/1bl, KOTOPbIE U3MEHSIOT CBOIO CBETUMOCTD (BUJUMYIO IPKOCTb, 0JIECK, BH-
JTUMYIO 3BE3HYI0 BETUUYHUHY)?
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a. MepLAIOIINE 3BE3/IbI b. mepeMeHHbIE 3BE3/1bI

C. 3B€3/IbI XaMEJICOHBI d. cBepXHOBBIE 3BE3/1BI

9.Kak Ha3pIBaeTcs Ommkaiimast k 3emiie 3Be37a, KOTopasi sIBJISIETCS CaMbIM SIPKHM 00bEKTOM Ha HeOe?
a.Cupuyc b.ITepceii c.Counnre

10. ITonHas 3HEprus, KOTOPYIO U3Iy4aeT 3B€3/1a B €AMHULLY BPEMEHH 3TO —

a.CBETUMOCTh b.ceer C.SIPKOCTb
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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 apryMEHTHPOBATH €e.

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 COOOIIEHNE Ha 3aJaHHYIO TEMY, IIOKa3bIBaTh €r0 YMEHUE PUMEHSTh ONPEACICHHS, TIpa-
BUJIA B KOHKPETHBIX CIIy4asiX.

[Ipu oueHke orBera O0yYaroLIErocs HaJ0 PYKOBOJCTBOBATHCS CIEAYIOIIMMHU KPUTEPUSIMHU,
YUUTBIBATH:

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

Otmetka "5" cTaBUTCS, €CIIM 00YUAIOITUNACS

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

2) oOHapyXMBaeT MOHUMaHKUE MaTepualia, MOXKET 0OOCHOBAaTh CBOU CYX/IEHUs, IPUMEHUTh 3HAHUS Ha
MIPAKTHUKE, IPUBECTH HEOOXOIUMBIE TPUMEPHI HE TOJIBKO MO0 YUEOHHUKY, HO M CAaMOCTOSITENIbHO COCTaB-
JICHHBIE;

3) u3naraer Marepuai nociae10BaTeIbHO U MPABUIBHO .

Otmetka "4" cTaBUTCS, €CIIU OTBET, YAOBJIETBOPSET TEM K€ TPeOOBAHMSIM, YTO U JIs OTMETKH "5", HO
oOyuaroluiicss gonyckaer 1-2 ommOKH, KOTOpbIE caM K€ HCIpaBiseT, U 1-2 Hepouéra B MocCieqoBa-
TEIBHOCTU U 0()OPMIIEHUH U3J1araeMoro.

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

1) uznaraer MaTepuas HEMOJIHO U JOMYCKAET HETOYHOCTH B ONPEACIIEHUH MOHATUN WK HOpMYITHUPOB-
Ke MpaBuI;

2) He yMeeT JOCTaTOYHO TJIyOOKO M JI0Ka3aTelbHO OOOCHOBaTh CBOM CYKJCHHMS U MPUBECTH CBOU
IIPUMEPBHI;

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

Otmetka "2" craBuTc, ecnu oOydaromuiics oOHapy>KMBAaeT HE3HAaHHE OOJbIIEH YaCTH COOTBETCTBY-
IOLLEro pasjesia U3yd4aeMoro mMarepuana, JOMycKaeT OIMOKU B (pOPMYIHPOBKE ONpPENEIeHUN U mpa-
BHJI, HCKQXXAIOIITHE WX CMBICII, OECITOPSIIOUHO M HEYBEPEHHO u3naraet matepuai. Omnenka "2" oTmeva-
€T TaKue HEJOCTATKU B MOJATOTOBKE 00YYarOIIErocs, KOTOpbIE SBISIIOTCS CEPhE3HBIM NMPEMATCTBUEM K
YCIIELTHOMY OBJIAZICHUIO MOCIENYIOIIMM MaTEPUATIOM.
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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 - 00y4aromuiics O1ecTsIIe 0CBOMII TEOPETUIECKUI MaTepral, MOJyYHl HABBIKU
€ro IPUMEHEHNUs Ha MPAKTUKE, FPaMOTHO BbINIONHSET OT 90% no 100% 3ananus.

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

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

«HeynoBneTBOpHUTENBHOY - 00YYAIOUIHICS TUIOXO WM COBCEM HE OCBOMJI TEOPETUYECKHI MaTepHal,
HE UMeeT HaBbIKa NPUMEHEHHUs 3HaHUN Ha MpaKTUKe, BhINoIHAeT MeHee 50% 3amaHusl.
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4. YHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
YYEBHOI'O IIPEJIMETA

OcHoBHas JInTeparypa

OJI.1. Msaxumes, I'.f1. ®usuka: 10 knacc: yueOHuk: 6a30BbIii 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.

OJ1.2. Msikumes, I'.5l. @uszuka: 11 xnacc: yuebHuk: 6a30Bbliii ypoBens/ I'.5. Mskumes, 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.

JlonoJiHUTE/IbHAA JTUTEPATYypa

JUL1. Amutpuesa B. @. ®usuka 1is npodeccuii ¥ CrienuanbHOCTEH TEXHUYECKOT0 TpoQuiis: yaeOHUK
JUTsl 00pa30oBaTeIbHBIX YUpexAeHUH cpen. mpod. oopazoBanus.— M., 2016.

JUL2 [Imutpuea B. ®@., Bacunwes JI. Y. @usuka ans npodeccruii 1 CrienuaabHOCTEH TEXHUYECKOTO
npoduis. KoHTponbHBIE MaTepuanbl: ydel. mocoOus s yupexiaceHui cpen. mpod. oOpa3oBaHUs
/Mzn.nom AKAJIEMUSA, M.,2015

JUL2. ImutpueBa B. @. ®@usuka nus npodeccuit 1 cnenuansHocTel TexHuueckoro npoduist. Coop-
HUK 3a/1a4: y4e0. mocodue st 00pa3oBaTeIIbHBIX yUpEeKIeHUH cpea. mpod. odpazoBanus. — M.,2014.

HNudpopmanuonnsie pecypest UHTepHera:

NP.1.www.urait.ru — FOpaiit. O6pa3zoBarenbHas miatdopma (nata oopamienus 30.08.2023)
NP.2.www.yaklass.ru [ludpoBoii o6pazoBarensHbiii pecype AKmace (mara obpamenus 30.08.2023).
NP.3. Hudposoii obpazoBarenvublii pecypc [PRsmart https://www.iprbookshop.ru/4.html (narta
obpamenus: 30.08.2023).

NP.4. DnextpoHHo-Ombnuoreunas cucrema <«Jlanb». dopma nocryma
https://e.lanbook.com/(nata oOpamenus: 30.08.2023).
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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

01 centsabps 2023 r.

KOMIUVIEKT KOHTPOJIBHO-OLHEHOYHbBIX CPEICTB

JJIS1 IPOMEKYTOYHOM aTTeCTAlluN 10 Y4eOHOMY NMpeaMeTy

OVIL.12. DU3UKA

(yriryOJieHHBIA YPOBEHbD)

JUTS CIICTIMAIBHOCTH CPEeIHETO MPodeCcCHOHAIBHOTO 00pa30BaHus

29.02.10 KoncrpyupoBaHue, MOJIeJIMPOBAHME U TEXHOJIOTHS U3TOTOBJICHUSA U3/1e-
JINi JIETKO NMPOMBIILJIEHHOCTH (110 BHIaM)

(TeXHOJIOTHYECKUH TTPO(HIIb)

2023
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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
29.02.10 KoncrpyupoBaHue, MOACIMPOBAHUE U TEXHOJIOTUS M3TOTOBIICHUS U3JIEJIUNA JIETKOW MpO-
MBILIEHHOCTH (110 BuAaMm) (mpuka3 Munnpocsemenus: Poccun ot 14.06.2022 Ne443, 3apeructpu-
poBaH B Muntocte Poccun 01.07.2022 Ne 69121); denepaibHbIM rocy1apCTBEHHBIM 00pa30BaTEIIb-
HBIM CTaHJIAPTOM CpeaHero obmiero oOpa3zoBanus (yTBEpKIeH Npuka3 MunoOpHayku Poccun ot
17.05.2012 N413, 3apeructpupoBad B Muntocte Poccun 07.06.2012 Ne 24480 (pen. ot 12.08.2022);
[TonoxeHneM o TEKYyIIEeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTalli 00y4YaroIuXCs
HBanTeeBckoro guirana MOCKOBCKOTO MOJIUTEXHUUYECKOTO YHUBEPCUTETA.

Opranuszanus-paspadorunk: VBanTteeBckuil pumman MoCKOBCKOTO MOJIUTEXHHUUECKOTO

YHUBCPCUTECTA

Pa3zpa6orumk: H.B.BrimopkoB, niperiogaBarens MBaHTeeBckoro gumana

MOCKOBCKOT'0 IIOJIUTEXHHUYCCKOTO YHUBCPCUTETA

OJIOBPEH

LIUKJIOBOM Komuccuelt «Obueobpazosamenvhbix, 0OWuUx 2yManumapHuix u
ecmecmeeHHOHAYYHbIX OUCYUNTUHY

IIporokon Ne 1 ot 31.08.2023

[Ipencenarenb HUKIOBOM KOMUCCHU I'.1O. CaBenbeBa
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COJEP)KAHUE

[TaciopT KOMILIEKTa KOHTPOJIBHO-OLIEHOYHBIX CPENICTB
KOMIUIEKT KOHTPOJIbHO-OLICHOYHBIX CPENICTB
Kpurepuu oneHku 3HaHUM

Y4ebHo-MeToAMuecKoe U MHPOPMAIIMOHHOE o0ecIieueHrne 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 TPAKIAHCKOM MO3MIMHU OOYYaromerocsi Kak akTUBHOTO W OTBETCTBEHHOIO
YJIeHa POCCUICKOro 00111eCTBa;

— MPUHATHE TPAAUIMOHHBIX 0OIIECYETIOBEUSCKIX TYMAHUCTHUECKUX U IEMOKPATUICCKUX IEHHOCTEH;

— TOTOBHOCTH BECTH COBMECTHYIO JIEATEIHHOCTh C MO3UIIMU COTPYIHHUYECTBA B MHTEpPECAX I'PaKIaH-
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 BOJIOHTEPCKOM 1E€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(hopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO TIOBEICHUS;

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

— OCO3HaHHE JMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYIYIIEro;

4) acmemuuecko2o 60CNUMAaHUA:

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

6) mpyoo6020 60CNUMAHUSL.

— HHTEepec K pa3nuyHbIM cdepaM mpodecCHOHATHHON NeATeIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C (hu-
3UKOM M TEXHHUKOW, YMEHHUE COBEpIIaTh OCO3HAHHBIN BBIOOP OyAylieil 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(hOpMHPOBAHHOCTh IKOJIOTUYECKOW KYIBbTYPHI, OCO3HAHUE TIIO0ABHOTO XapakTepa JIKOJIOoTHhYe-
CKHUX Ipobiem;

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

— pacIIMpeHHe OMbITa JEATEIBHOCTH IKOJIOTUYECKON HAMpPaBICHHOCTH Ha OCHOBE MMEIOLINXCS 3Ha-
HUM 1o (u3HKe;

8) yennocmu HayuyHo2o no3HaAHUA

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

— OCO3HAaHHE IIEHHOCTH HAYYHOH NEATEIbHOCTH, TOTOBHOCTH B TpoIlecce M3ydeHUs (U3UKH OCY-
IIECTBIISATH MPOSKTHYIO M HCCIIE0BATENBCKYIO IEATEIHbHOCTh MHAUBHIYATFHO U B TPYIIIIE.

Memanpeomemnuix

1) 6a3oBbIe JJIOTHYECKUE JCHCTBHUS:

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

— ONPEICINIATh LEH JISATSIHLHOCTH, 33J1aBaTh TapaMEeTPhl M KPUTEPUH MX JTOCTHKCHHUS,

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

— BHOCHUTH KOPPEKTHBBI B JIATCIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IICNISIM, OICHUBATH
PUCKH TIOCIICACTBHIA e TSIIEHOCTH,
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pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELIEHUH KU3HEHHBIX MTPOOIIEeM.

2) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

BIIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMH MTOHATHAMHI M METOIaMU (PU3UUYECKON HAYKH;
BJIaJIETh HAaBBIKAMU Y4eOHO-MCCIIEOBATENBCKOW M MPOEKTHON NEATENFHOCTH B 00JIACTH (DU3UKH,
CIOCOOHOCTBIO 1 TOTOBHOCTBIO K CAMOCTOSATEIBEHOMY TIOMCKY METOJIOB PEUICHHUs 3a7a4d GU3NIEeCKO-
rO COJIepKaHusl, IPUMEHEHUIO Pa3IMYHBIX METOJOB ITO3HAHUS;

OCYIIECTBIATh PA3JIMYHbIC BHUJIBI JEATEILHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIIpeTa-
IIUH, TPE0OPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYAIMSIX, B TOM YHCJIE IPH CO3/a-
HUM Y9€OHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBIIAT NTPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJIM3HpPOBATh 3a/1a4y, BBIABUTaTh THIIOTE3Y €&
peleH s, HAXOUTh apryMEHTHI JJIsl JOKa3aTeJIbCTBa CBOMX YTBEPXKACHUH, 3a]1aBaTh MapamMeTphl U
KPUTEPUU PELLICHUS;

aHAJM3UPOBATh MOJIYUYCHHBIE B XOZ€ peIIeHHUs (PU3UIECKUX 33/1a4 Pe3yJbTaThl, KPDUTUYECKU OICHU-
BaTh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

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

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

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX 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 COACpKaHNA M3 MCTOYHHMKOB 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/IOHHBIX N KOMMYHHKAIIUOHHBIX TEXHOJIOTUH 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 (PU3UYECKOTO COAEpKaHHUS B Pa3NUYHBIX (opMaTax ¢ y4y€TOM Ha3HAUYEHUS 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 CUTYaIil U CMAT4aTh KOH(DIUKTHI,
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 M METOJIBI COBMECTHBIX NEHCTBUM ¢ YIETOM OOIIMX MHTEPECOB U BO3MOXKHO-
CTEM KaKI0TO YjieHa KOJIJICKTUBRA,

MIPUHUMATh LEIU COBMECTHOU AESATEIBbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH ACHUCTBUS 110 €€
JOCTUKEHHIO: COCTABIISATH IJIaH JCHCTBUIA, pacIIpeeNiaTh POJId ¢ Y4ETOM MHEHUH YU4aCTHUKOB, 00-
CYXXJIaTh PE3ybTaThl 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 3HAUYNMOCTH;

KOOPJAMHHUPOBATH M BBHIMOJIHATH Pa0OTY B YCIOBHUSAX PEATBHOT0, BUPTYAIHHOTO 1 KOMOMHHUPOBAHHO-
I'0 B3aMOJCHCTBUS;
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— OCYUIECTBJIATh MMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3IMUHbIX CUTYallUsIX, IPOSBISATH TBOP-
4eCTBO U BOOOpakeHue, ObITh MHULIMATUBHBIM.

6) camoopraHu3anus:

— CaMOCTOSITEJIBHO OCYIIECTBIISATH [M03HABATENBHYIO JI€ATEIbHOCTh B 00J1aCTH (PU3UKH U aCTPOHOMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

— CaMOCTOSITEJIBHO COCTABJIATH IIJIaH PELIEHMs] paCUETHBIX U KaUeCTBEHHBIX 33/1a4, IIJ1aH BBIIIOJIHEHUS
MPAKTUYECKON pabOThl C YUETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 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 (HOPMHUPOBAHUIO U MPOSIBICHUIO IPYAULMH B 001acTH (DU3HKHU, 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 pedIeKCHH KaK OCO3HAHHs COBEPIIAEMBIX JCHCTBUI M 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 apTyMEHTHI IPYTUX [P aHAJIN3€ Pe3yIbTaTOB ACSITEIbHOCTH;

8) SMOLIMOHANIBHBIN WHTEIJIEKT, NPEoaralonuii CoOpMUPOBAHHOCTD:

— CaMOCO3HAHHUS, BKJIIOYAIOMIETO CIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHHUE, BUIETH
HaIpaBJIeHUs] Pa3BUTHUS COOCTBEHHOW AMOLIMOHAIBHON cepbl, ObITh YBEPEHHBIM B ceOe;

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

— BHYTPEHHEH MOTHMBAllMHU, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHKEHHIO LIEJM U YCIEXy, ONTUMU3M,
MHUIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEN;

— DMIIATUH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSTHHE APYIHX, YUYUTHIBAThH
€ro MpH OCYIIECTBIEHUH OOILIEHHS, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKHUBAHMUIO;

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

9) npunsTHE CEOs U IPYTUX:

— MpUHUMATH ce0sl, TOHMUMAasi CBOU HEJAOCTATKU U JIOCTOMHCTBA;

— MPUHUMAaTh MOTHBBI U apTyMEHTHI IpYTUX MIPH aHAJIU3€ PE3yIbTaTOB JAESITEIbHOCTH;

— TpU3HaBaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIMIUOKY.

Ilpeomemmnuvix

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

Hay4YHOI KapTHHE MHpa, O CHCTeMOOOpa3yroueil ponu GU3UKU B Pa3BUTUU €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 aCTPOHOMHMM B MPAKTUYECKOM AESTENbHOCTH 4YeJIOBeKa U AalibHEHIIeM

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
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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;
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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;
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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.
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2. KOMILVIEKT KOHTPOJIbHO-OHEHOYHbLIX CPEJICTB

2.1. KoHTPOJIbLHO-01IeHOYHbIE CPeACTBA Y4eOHOr0 mpeaMeTa
OI.[GHKa OCBOCHHA OUCHHUIUIMHBI MPEAYCMAaTpUBACT JSK3aMCH, COCTOSII_LII/II;'I n3 OTB€Ta Ha JBa
TEOPETUYECKUX BOIIPOCA U PEIICHUs OJHOM 3a7auu.

2.1.1. Bonpocwst 013 no020moeKu K IK3AMEHY:
OTHOCHTENBHOCTh MEXaHMYECKOI0 IBHKEHUS. CHCTEMBI OTCUETa
XapakTepUCTUKN MEXaHUYECKOTO ABUKEHUS: MIepEeMEIIEHNE, CKOPOCTh, YCKOPEHUE.
Bunel nerxeHus (paBHOMEPHOE, PABHOYCKOPEHHOE) U MX IpaUuecKoe OMUCAHHE.
JIB>KEHUE 110 OKPYKHOCTH C MOCTOSTHHOM 10 MOJYJTIO CKOPOCTBIO.
YckopeHre TaHTeHITHAIbHOE U HOPMAaJIbHOE.
Macca Tena u Bec.
Cuel. BzanMopeiicTBue Tenl.
[TpuHIMI CyIEPHIO3UIIUH CUJT.

R e

e

3aK0HBI JUHaMUKHN HreroTona.

[S—
e

CHIIBl yIIPYTrOCTH, TPCHHUS.
[{eHTpOOEIKHBIC CHJIBI.

—_ =
N —

3aKkoH BCeMUPHOTO TsAroTeHus. Cuia TSHKECTH..

—
[98)

HesecomocTts. /IBUykeHNE BOKPYT 3EMIIH.
Nmnynbsc tena.

3aKOH COXpaHEHMsI UMITYJIbCa

PeakTuBHOE IBM)KEHUE KaK COXPAaHEHHE HUMITYJIbCA

e e
N ok

Mexanndeckas OHEPIYA: KHHCTUYCCKAA U MMOTCHUAJIbHAA.

[a—
*

3aKOH COXpaHEHMsI SHEPTrUu

[a—
e

Pab6ota u MomtHOCTh. CBSI3b C HEPTHEH.

N
e

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalcHus.

\]
[—

[1nedo cunbl. CrioxkeHue cuil, MPUIOKEHHBIX K TBEPIOMY

AbcomtoTHOo TBEpAOE Teno. [locTynaTenbHoe U BpanaTenbHOe IBUKEHNE TBEPAOTO TeNa
YcnoBus paBHOBecHs TBEPAOTO Tena. Y CTONYMBOE, HEYCTOWYUBOE, O€3pa3IMiyHOe paBHOBECHE.
Mexanunueckre KoneOaHusl.

AMIUINTYAA, IEPUOJ, YacToTa, Ga3a KonedaHuit

NN D NN
AR

CB00OOIHBIE U BBIHYX/IEHHbIE KoJiebanus. Pe3onaHc.

Y
~

ABTOKOJIE0aHMS. AHKEPHBIM MEXaHU3M.

)
@

Mexannueckue BOJIHBI.

N
A

CBoiicTBa MEXaHUYECKUX BOJIH. [|TMHA BOJIHEI.

w
e

3BYKOBBIE BOJIHBL. PacnipocTpaHeHne BOJIH.

YapTpa3ByK U €ro UCIOIb30BAHUE B TEXHUKE U MEIULIVHE

Hcropust aTOMUCTUUECKUX YUCHUN.

HabmroneHus 1 onbIThl, MOATBEPKIAIOIINE ATOMHO-MOJIEKYJIIPHOE CTPOSHHE BEIIECTBA.

N DD W
N = O =

Macca u pazMepbl MOJIEKYI.

N
hee

TemnoBoe IBUKEHUE.

N
b

AOcosroTHas TeMIIepaTypa Kak Mepa cpeHell KHHETHYeCKOM SHEPTHH YaCTHII

N
hdl

CBs13b MEXly TaBJIICHHEM M CpEHEN KMHETUYECKOW SHEpruel MOJIEKYJI rasa.

26. OObsICHEHHUE arperaTHbIX COCTOSIHUI BEIIeCTBa HA OCHOBE aTOMHO-MOJIEKYJISIPHBIX IpeACTaBiIe-
HUH.

27. Mojenb naeanbpHOro rasa.

28. Mojenb cTpOeHUs KUAKOCTH.
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

HacpliieHHble 1 HEHACHIIIEHHBIE NTapbl. Bia)kHOCTH Bo31yXa
IToBEpXHOCTHOE HATSAKEHUE U CMAaYMBaHHUE.

Monenb cTpoeHHs TBEPABIX TEl.

AmMopdHbIe BeIECTBA U )KUJKUE KPUCTAILIBI

. BuyTpennsis sueprus u padora rasa.

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

TenuoBble ABUraTENIN U JBUTATEIN BHYTPEHHETO CTOPAHMUS.

KIIJI TennoBBIX IBUTATEIICH.

OxpaHa OKpy>KaroIlen cpeibl.

B3aumopeiicTBue 3apsKEHHBIX Tel. DJIEKTPUUYECKUH 3apsia.

3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsia.

3akoH KynoHa. DnekTpruyeckoe 1ouie.

HanpsixeHHOCTB TOJIA.

[Torenuuman nosns. Pa3HOCTh MOTEHIIMATIOB.

[IpoBOOHMKYM B 3JEKTPUYECKOM IOJE. DIEKTPUUECKAst EMKOCTb.
Konnencarop. [IusnekTpuku B 3J€KTPUUYECKOM TOJIE.
Konzgencarops! npu napamuieabHOM COEIUHEHUH.

Konznencarops! npu nocineaoBaTeIbHOM COETUHEHUN
IToCTOSIHHBIN 2JIEKTPUYECKHUM TOK.

Cuna Toka, HanpsKEeHUE, FIEKTPUUECKOE COIIPOTUBIICHHUE.

3akoH OMa 111 yyacTKa LENH U JUIs TOJIHOM LIETIH.
[TocnenoBarenpHOE U NapaAIIEIIBHOE COEAMHEHUE TIPOBOJHUKOB
Pacnpenenenue Toka 1 HANpsS>KEHUS B LIEH.

OJ1C uctoyHuKa TOKa.

[TocnenoBarenbHOE U NapalieIbHOE COETUHEHNE HCTOUHUKOB.
TemnoBoe fAeiicTBHE AIEKTPUIECKOTO ToKa. 3akoH [[xoymnsa-JleHa.
MOIIHOCTb 3JEKTPUUYECKOTO TOKA.

MaruauTHO€E nosie. MarHUTHBIN TOTOK.

IlocTossHHBIE MAarHUTBI 1 MATHUTHOE T10JIE TOKA.

Cuna Amnepa.

WHaykuyst MarHUTHOTO TOJIS.

SIBneHMe MEKTPOMArHUTHOM MHIYKIIMM U 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapazes.
Camounnnykuus. THAYKTHUBHOCTB.

Karymku nHIyKTUBHOCTH.

KonebarenbHbIi KOHTYD.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

By eHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

. DNEKTPUUECKUN PE3OHAHC.

DNEKTPOMarHuTHOE M0JIE€ U AIEKTPOMAarHuTHbIE BOJIHBL. [IpUHIMIBI paguocBs3u
CBer Kak 3J1€KTpOMarHUTHasI BOJIHA.

3aKOHBI OTpa)KEHUs U IpeIoMIIeHHs cBeTa. [loTHOe BHYTpEHHEE OTpakeHHUE.
Hucnepcust u qudpaxiys CBeTa.

PaznuuHble BUBI 2IEKTPOMATHUTHBIX M3JIyY€HUN, NX CBOIMCTBA U MPAKTUUYECKUE TPUMEHEHHUS.
OnTHyeckue Mpuodopsl.

Crtpoenue aToma:

[Inanerapnas mozaens u moaens bopa.
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51. IloryomieHre u UCITyCKaHNUE CBETA AaTOMOM.

52. ATOMHBIE 3JIEKTPOCTAHIIUH.

53. KBaHTOBaHME SHEPTUU.

54. IlpuHuun neicTBUS U UCIIOIB30BaHUS Jlazepa

55. IMocrynater bopa. M3nmydenue u noromieHrue GOTOHOB MPHU MEPEXO0E aTOMa C OJTHOTO YPOBHS
SHEPrUU HA JIPYTOM.

56. Buppl cnektpoB. CHIEKTp YPOBHEUM SHEPTUM aTOMa BOJOPO/IA.

57. CrnoHTaHHOE M BBIHYKJICHHOE M3JlydeHue cBeta. Jlazep.

58. Hyxknonnas monens siapa ['eiizenoepra-MBanenko. 3apsin sapa. MaccoBoe uucio sijapa. M30Torsl.

59. PagmoaktuBHOCTB. AJb(a-pacnaa. IeKTPOHHBIN U O3UTPOHHBIN OeTa-pacnaa. 'amma-
U3Ty4YeHUE.

60. 3akoH paIMOAaKTHUBHOTO pacraja. PaguoakTHBHBIE U30TOIBI B IPUPOJIE.

61. CaoiicTBa HOHU3UPYIOUIETO U3TydeHUs. BiusiHue panoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
EcrectBennblii hoH usznydenus. Jlozumerpus.

62. DHeprus CBSA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT macchl sipa.

63. Slnepuble peakuuu. Jlenenue u CUHTE3 saep. SaepHbIe PeakTOPHL.

64. IIpobnemsbl ynpaBiasieMOro TEPMOSIEPHOTO CUHTE3a. DKOJIOTMUECKUE aCIIeKThl Pa3BUTHUS SACPHOM

SHEPreTUKHU.
65. MeToabl perucTpanuy 1 UCCIeI0BAHUS JIEMEHTAPHBIX YACTHII.

66. dynnameHTanbHbIEC B3auMoecTBus. bapuonsl, Me30HbI 1 nenToHsl. [IpencraBnenne o Ctan-
JapTHOM Moaenu. KBapK-riit0OHHAsi MOJAENb aJPOHOB.

67. Otanbl pa3BUTHs acTpoHOMUU. [IprKiIagHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUH.

68. IIpuMeHUMOCTb 3aKOHOB (DU3HUKH 711 OOBSICHEHHSI IPUPOABI KOCMHUYECKUX 00HEKTOB.

69. MeToabl aCTpOHOMUYECKHX Ucciae10BaHi. COBpEeMEHHbIE ONTUYECKUE TEIECKOMbI, paaroTee-
CKOIIbI, BHEATMOC(hepHasi aCTPOHOMHUSI.

70. Bun 3Bé3nnoro Heba. Co3Be3aus, SpKue 3BE3/IbI, INTAHETHI, UX BUIUMOE JIBHKCHUE.

71. Conueunas cuctema.Comnnie. ConHeuHas akTUBHOCTB. McTounuk snepruu CosHIla U 3BE3I.

72. 3BE3/bl, UX OCHOBHBIE XapaKTepUCTUKH. /[narpamma "crekTpaibHbIi Ki1acc -CBETUMOCTB".

73. 3BE31bI INIABHOM IOCIIEN0BATEIBHOCTH. 3aBUCUMOCTD '"Macca -CBETUMOCTE" I 3BE3 /] IJIaBHOM
MIOCJIEI0BATENBHOCTH. BHYTpeHHEE cTpoeHue 3BE3 .

74. CoBpeMeHHBIE ITPEICTABICHHS O IPOUCX0XKAECHUH U 3BoMoIK CoiHIa U 3BE3]. OTallbl )KU3HU
3BE3 L.

75. Mneunsiii [1yTs - Hama [Manaktuka. [lonoxenue u asuxenune ConHua B ['anakruke.

76. Tunsl ranakTuk. Paguoranaktuku u kBa3apbl. YEpHbIE IBIPEI B Apax TaJaKTUK.

77. Bcenennas. Pacummpenue Beenennoi.

78. 3akoH Xab0mna. Pa30Oeranue ranaktuk. Teopus bonbuioro B3psiBa. PennkToBoe u3inydeHue.

79. Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

2.1.2. Ilpumepnvie eapuanmot 3a0au.

1. Buns! gBmKeHUs.
Hazoswn BuI ABMKEHUS.

[TosreT Topu30HTAIBEHO OPOLIEHHOTO TeJa.

OrTBer:
- IPSIMOJIMHEUHOE - BpalmaTeabHOe
- Koe0aTeIbpHOoE - KpUBOJIMHENHOE

2. JIBwKeHHe aBTOMOOWIISI OTHOCUTEIBHO IPYTUX TEI
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BoauTenps ABMKyIIErocss aBTOMOOWIISI OTHOCHTEIBHO CHIICHbSI aBTOMOOWMIISI HAXO/IUTCS B
- IBUKCHUUN - IOKOA

[TepeBoa METpOB B KM ¥ HA00OPOT.

Bricora cobopa Bockpecenus Xpucroa Ha Kposu B Cankr-IletepOypre — 81 m.
BbIpasu 3Ty BBICOTY B KM.

8l M= KM.

3. BpamarensHoe ABUKEHUE.

HepI/IOI[ BpalllCHUs CCKYHHHOﬁ CTPCIIKM MEXAaHUYCCKHX YaCOB -
- CCKyHJa - 4gac -Trong
- CYTKHU - MUHYTa - MEcCi1

4. YacToTa U nepuo/i BpalleHusl.

DeKTpudecKas ApeNb ¢ 5 CKOPOCTSIMH BpaIlleHUs MTpeJHa3HAuCHA [Tl BBIIOJTHEHUS Pa3JINYHBIX CTPO-
uTenbHbIX padoT. [Ipu oxHOIM U3 ckopoctel potop apenu coepiraet 1333 o6opoTa B MUHYTY.
Haiinu yacToTy BpaieHus poTopa u Iepuo/I.

YacroTa BpameHus poropa I'm
Ilepuon Bpamenus T= CEK.
5. Yacrora.
Uemy paBHaA 4acToTa BpallleHUs KoJieca Besnocunena, eciu 3a 60 cex. Ono cosepiaer 600 060poToB?
Yacrora BpanieHus paBHa I'o.

6. TpaekTopusi.

OrtHOoCHUTENBHO 3eMIIN TPACKTOPUA ABUKCHHA MOJICKYJIbI I'a3a —
- JIOMaHas JIMHUA - KpuBasd JIMHUA.

7. EcTb 11 OBUXKEHNE OTHOCUTEIBHO JAHHBIX TEI ?
JIBa aBTOMOOMIISL ABMKYTCSI TIO IOPOT€ TaK, 4YTO HEKOTOPOE BpeMsl pACCTOSIHUE MEXKIY HUMU HE MEHsI-

eTcsl.
JIBa aBTOMOOUIIST HAXOASTCS B IBUKEHUH OTHOCUTENIBHO:
- Ipyr Jipyra - IepEBbEB BAOJb I0POTH - CHJICHBSI.

8. JIBuxeHwue.

Br16epu npaBUIIBbHBIN BapuaHT OTBETA.
Bpewms, 3a koTopoe Tesno coBepuIaeT 0 JHO KoyiebaHue -

- 4aCTOTa BpalleHus - IIEpHUOJI BpallleHUs - TPaeKTOpUs.
- repIy - YCKOpEeHHE
- mepuo; KoseOaHuit - 4acToTa KoyieOaHui

9. KonebarenbHoE IBUKEHUE.

Kamepron 3a 1 cexynny cosepiuaet 447 xonebanuii. Yemy paBeH nepuoj kojaebanuii kameprona T?
[Tepuon xonebanuii kameproHa T paBeH CEK.

10. Yucno xonedbanuit.
YacroTa koneOaHuil KpbUibeB muenbl paBHa 323 ['m. Ckonbko konebaHuii 3a 1 MUHYTY coBeplIaer
KPBUIO MYEIbI ?
Kpsbuto muenst 3a 1 MuHyTY coBepiaer MOJIHBIX KOJIEOaHMIA.

11. BemectBo u TEIO

HazoBu, 4to Takoe depessannas 0ocka ¢ TOUKH 3peHHsl (PUHKH.
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-Temno -SIBnenune -BemecTBo

12. ®usnueckue, XUMAYECKUE, OMOJIOTHYECKUE SIBICHUS

yKa)KI/I, K KaKUM SBJICHUAM MMPUPOABI OTHOCHUTCA MPOLECC: ---«KHOYbIO Ha HeOe 3arajo4yHo MCcpuaroT

3BE3IBI.
9T0:

-XUMHNYECCKOC- ABJICHUC -(bl/IBI/I‘IeCKOG SABJICHUC -0H0JI0rHYeCcKoe SABICHHE

13. SIBnenus

BH6epI/I BC€ IIOHATHUS, OTHOCAIIUECA K CBETOBBIM SABJICHUSM:

-I1ap KaTUTCS -IUIBIBET OPEBHO -X0JI01aeT
-MYPpJIbIKaHUE KOLIKU -CIIBIIIHBI pacKkaTbl rpoMa -CHEr TaeT
-CBHMHEII [IJIaBUTCS -CBEpKAeT MOJIHUSA -3BE3/1bl MEPLIAIOT
-HaCTyIaeT paccBeT -BOJIa KMITUT

14. Muxkpo-, Makpo, MEraMmup

-15 ..
VYkaxu, K KaKoMy TOHATHIO OTHOCHUTCS npomon (1 - 10 M):

-MUp -MaKpOMHD —~MHUKPOMHUP
15. Buasl pusnueckux siBICHUM

Bribepu, k kakoMy BUAY QU3NUECKUX SBICHUNA OTHOCUTCS MPOLECC «3apsIKa HIEKTPOMOOHIIS»:

-3BYKOBLIC -MCXaHUYCCKUC
-CBCTOBBIC -OJICKTPUYCCKHC
-TCIIJIOBBIC - MAarHuTHBIC

16. 3aBuCUMOCTb CBOMCTB TBEPJOTO TE€A UIH KUJIKOCTH OT TEMIIEPATYpBHI.

UTo nomeHseTcs npyu U3MEHEHUHU TEMIIEPATYPhbl METAJUTMYECKOT O 111apa’?
Bri6epu Bce mpaBuIIbHBIE BAPUAHTHI OTBETA

-PaccTostHue Mexay yacTUIaMy METaJUIMYECKOro 1apa

-ATOMBI METAJUIMYECKOTO IIapa

-O0BEM METaJNIMYECKOTO I1apa

-Jlpyroi orBeT
17. Monekymsl BOABI B pa3INYHBIX KUJKOCTSIX

OnvHaKOBBIE JIM MOJIEKYJIBI BOJIBI B KUIISITKE U MOJIEKYJIBI BOJBI B XOJIOJJTHOM COKE?
Br16epu npaBUIIbHBIN BapuaHT OTBETA.
-Pasuble -OnnHaKkoBbIE -Henb3s onpenenuts

18. Camasg MasieHbKas 4acTHUIIA.

JlononaHu npeanoKeHue OJJHUM CIOBOM (3alUIIM €r0 B UMEHUTEILHOM MaJiexke).
-CaMoi MaJIeHbKOM YacTHIIEH BelecTBa SIBISETCS

- [Togymait u oTBETH Ha BOIIPOC.

Uto Takoe Mosnekymna?

Br16epu paBUIIBHBIN BapuaHT OTBETA.

Monekyna — 3T10:

-caMas OOJbIlIas YaCcTHIIA BEIECTBA -caMas OoJbIIas YacTHIlA aToMa
-caMasi MaJIeHbKas YacTHUIIa BEIeCcTBa -0oyiee MeJIKas 4acTHIla aToMa
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19. CocTosiHUA BELIECTBA

UTo U3 HUKETIEPEUNCIEHHBIX CBOMCTB XapaKTEPHO AJ1s TBEPAOro Tena?
-HeBo3MmokHO onpenenuts 00bEM -3anosHseT Bech MIPEeJOCTaBIEHHbIH 00bEM
-Coxpansier 00bEM - Jlerko cxxumaercs

20. CapoiicTBa TBEPIOTO BEIIECTBA

TBEPAOCTHIO BELIECTBA SABIIACTCS:

-BO3MOXKHOCTb T0CJI€e Ae(opMaui NpruoopeTaTs NepBOHAYaIbHYIO (GOopMy
- €r0 CIIOCOOHOCTH COIPOTHUBIIATHCS PA3PYIIECHHIO

-ero CONPOTUBIICHUE BO3JEHCTBUIO APYroro Teia

21. Omnpenenenue nuddyzun

Uro Takoe quddysus’?

3T0 U3MEHEeHHEe 00bEMA JKUIKOCTH MPU HATPEBAHUU WU OXJIAXKICHHH.
(3anuwu «8epHO» UMY «HEBEPHOX.)

OtBer:

22. BpiOepu mpaBUIIbHBIN OTBET.

HH(I)Q)YSI/IH IMPOUCXOIUT B TCUCHUC HCCKOJIbKUX HCIACIIb!:
-B X KUJAKOCTAX -B TBépI[I)IX TCIax -B ra3ax

23. OkpaiivBaHue BOJIbl B pa3HbIC I[BETA

Yuenuna pHUCYET aKBAPCIIbHBIMU KpACKAMU. YTto0bI BOCHOJIB30BAThCS APYruM NBETOM II0CJIE TOT'O, KaK

OHAa pUCOBaja pO30BOM KPAaCKOW, yUEHMIIA OITYCTHIJIAa KUCTOYKY B CTaKaH ¢ BOJoM. Boga okpacuiiachk
B IIBET.
D10 HUBHYECKOE SIBICHUE HA3bIBAETCS

24. BausiHue TeMiepatypsl Ha 1udy3Hio B TBEPIABIX Tedax

HmeroTcst 1Be XOpOIIO OTIMOIUPOBAHHBIE TUTACTHHKY JKelle3a U cepedpa. VX KiaayT Apyr Ha apyra u
CIaBJIMBAIOT B THCKaxX. [lociie 3Toro miacTUHKU OCTABISAIOT P KOMHATHOM TeMnepaType.

Bri0epu BepHbIE yTBEpIKICHHSL.

-Iuddy3us xenesa u cepedpa IPOUCXOIUT OBICTPO

-Juddys3uu xenesa u cepedbpa HE TPOU30UIET

-3a 4-5 net npouzoitnér nuddysus xkenesza u cepedpa IPUMEPHO

Ha 1 MM

-uddy3us B TBEPABIX TeNax NPOTEKAET OUEHb MEJIEHHO

25. Ilpumeps! nuddy3un

Cpenu onMcaHHbIX CUTYalluid BbIOEpU puMepbl AUPPy3HUH.

-B Garaxxuke MaIIuHBI JeXaT KHUTA U MSY.

Korna mamuza TpoHyaach, Msid HOKaTHIICS

-OTKpBITBIN COCYJI C YIJIEKUCIIBIM Fa30M IIOMEUIAIOT Ha PhIYa)KHBIE BECHI U YPABHOBEILINBAIOT TUPb-
kamu. HabGimroast HekoTOpoe BpeMs 3a ypaBHOBELICHHBIMH BECAMH, 3aMEYat0T, YTO PABHOBECHE Be-
COB HapyLIWJIOCh

- boJsib1I0# pe3MHOBBIN BO3AYIIHBIN 1Iap, HATIOJHEHHBIN TeIINEM, Yepe3 HEKOTOPOE BPEMS CAYBAETCS
-XO0poI1o HaAyThIH U CAABIECHHBIN pyKaMU M4 OBICTPO BOCCTAHABJIMBAET CBOIO MPEXKHIOO Gop-

My, €CJIH YOpaTh pyKu

-B mo6y1o moroy AbIM OT KOCTpa MOCTENEHHO NepecTaéT ObITh BUAMMBIM Yepe3 HeOOoIbIIo mpo-
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MEXYTOK BPEMEHU

26. Iuddysus B Bo3ayxe

OOBsicHH pacTIpOoCTpaHEHHE B BO3/IyX€E 3araxa JbIMa.
-Moutekyiibl IpIMa COCTOSIT U3 aTOMOB

-IIpoucxoaut quddy3us MOIEKYII JbIMa C MOJIEKYJIa-
MU BO3IlyXa

-IIporcxoaut GPOYHOBCKOE JIBHIKEHUE

-ATOMBI JIbIMa OTJIMYAIOTCS OT MOJIEKYJT BO3JIyXa

27. Nuddysus B TKaHIX

IToueMy Henb3s OCTABIATH MOKPYIO TKaHb, OKPAIICHHYIO B UEPHBIN 1[BET, HA JJINTENb-
HO€ BpeMs B COIIPUKOCHOBEHUHU C PO30BOI TKaHbO?
-JlononHu 0ObsACHEHME.
-Monexkysbl 4EpHOI KpacKH yepe3 MPOMEKYTKU CMELIMBAIOTCA ¢ MOJIEKYJIaMU TKaHUU NIEPEXOJIAT Ha
TKaHb.
-OT10 (hu3nUecKoe SIBICHUE HA3bIBACTCS
- B xakom cirydae onMcaHHBINM POLIECC 3aMEINTCS?
-IIpu xunsueHnn o6enx TKaHel BMeCTe
-IIpu ctupke obeux TkaHel BMecTe mpu Temrneparype 60 rpaaycoB
-IIpu 3amMauyrBaHMM 00€UX TKaHEH BMECTE B XOJIOIHOM BOJIE

28. CmauuBaHME U KalWUISIPHOCTh

-PacTekanue )KUIKOCTH 11O TTOBEPXHOCTH TBEPIOTO Tejla Ha3bIBaeTCs (UeM?)
-Kakoe sBienne onucano?

-PacTekanue BOIbI 11O KOXKE

OTBeT:

29. Cunbl MPUTAKCHUA U OTTAJIKUBAHUS MCIKIAY MOJICKYJIaMHU

-Ecnu nioTHO npukaTh 1Ba anbOOMHBIX JIMCTA, TO OHU He ckiedrcs. [louemy?

Bri0epu npaBuiIbHBIN BapHaHT OTBETA.

-JlefiCTBYIOT CHUJIBI OTTAJIKUBAHUSI

-Monekyinbl He MOTYT COJIM3UTHCS HACTOIBKO, YTOOBI MOJACHCTBOBANIN CHIIBI IPUTSKEHUS

30. BzaumopaeiicTBue 3aps10B

B kakux ciay4asx 5TH HadJIEKTPU30BAHHbIE IIAPUKYU IIPUTATHBAKOTCS?
- 3apsiAbl OIMHAKOBBI - 3apsAbl pa3HbIe - B IPYTHX CIIy4asx

31. [leiicTBHE HA3IEKTPU30BAHHBIX TEI

Kakoe neiictBue OyaeT oka3blBaTh MOJOXKHUTEIBHO 3apsHKEHHAs MaJovyKa Ha MOJABELICHHBIN oTpHIa-
TEJIbHO 3apsKEHHBIN IapuK

-IITapuK OTTOJKHETCS OT MAJIOYKHU.

-IITapuk NpuTAHETCA K NAJIOYKE.

-Hudyero He npou30uIET.

32. CBoiicTBa HaAIEKTPU30BAHHBIX TeIl

UTo mOKaxKeT OIBIT, €CIH K MOABEIICHHOMY HEe3apsHKeHHOMY HMWIHHIPHUKY W3 MIaCTMACCHI MOAHECTH
MJIACTMACCOBYIO ATIOYKY, TOTEPTYIO 0 Oymary?
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-Teno OTTONKHETCS OT MATOYKH. -Teno nputsHETCS K MaJIOYKeE.

33. DneKkTpu4ecTBo

OtmMmeTh BCIICCTBA, KOTOPLIC ABJIAIOTCA IIPOBOJHUKAM 3JICKTPHUYCCTBA.

-Bnaxxubiii BO31yx -CyXo0€ JI€peBO
-papdop -cepedpo
-MeJlb

34. IIpOBOJHUKY U TUDTECKTPUKH

K MIApUKY 3apsS’KEHHOI'O DJICKTPOMETpPA MOAHOCAT HE3APSAKCHHYIO IMAJIOYKY M KacaroTCsa €ro. Kax u3-
MCHUTCH 3apda] JICKTPOMETpPA, CCJIM MMAJI0UKa CACIIaHa U3 MeTaja’?

-Hemuoro yBenuuurcs. -CraHeT paBHBIM HYIIIO.
-He u3smenurcs. -HeMHOro ymeHbImurcs.
-YBeauuuTc. -YMEeHBIINTC.

35. IIpoBOJHUKY U U30JISITOPHI

Hazosu TCJ1a, KOTOPLBIC ABJIAKOTCA ITPOBOJHHUKAMHU 3JICKTPHUYCCTBA. OTMETh UX:

-UCT (haHephI -)KeJie3Has pacuécka
-KucIoe si0JI0K0 -BO3/[yX B KOMHATE

36. Kakne MaTCpHraibl ABJIAKOTCA IIPOBOAHHUKAMU JJICKTPHYCCKOI'O TOKa?

-Mennas npoBooOKa -I'padur

-JluctTunnupoBaHHas Boaa - Boznyx
- Bakyym - Kayuyk
-Bononposoanas Bona bymara - PTyTth

37. 3akoH coxpaHeHUs 3apsia

JIBa OIMHAKOBBIX METAJUTMUECKUX IApUKa 3apsAIdiId OJHOMMEHHBIMU 3apsiaamMu+28q u+22q, 3atem
MIPUBEJIA B CONPUKOCHOBEHHUE, a IOTOM pa3Benu. Uemy cTail paBeH 3aps]l Kax/10ro mapuka’?

3apsi epBOTO LIApUKA PaBEH q.
3aps1 BTOpOro HIapuKa paBeH q.

38. Ucrounuk ToKa
SIBsieTcs M KICTOYHUKOM DJIEKTPUYECKOTO TOKA dNIEKTprIeckast kopemonka?

-TonbKO BO BKIIIOUEHHOM COCTOSHUH.
-Her.

-a.
39. IlpeBpaiieHue sHEPruM B ICTOUHHKAX TOKA

Bepno 11 yTBepxkaeHue?

B nunaMo-MaivHe MexaHu4decKas SHeprus MPeBpaIiacTcs B JJIEKTPUUYECKYIO.
-Ja. -UHorna. -Her.
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40. CyuecTBoBaHME TOKA B IIPOBOJIHUKAX

B OpoH30BO#i TPOBOJIOKE €CTh CBOOOIHBIE 3JEKTPOHBI, KOTOPBIE HENPEPHIBHO IBUXKYTCA. TedéT au 1mo
IIPOBOJIOKE TOK B JAHHOM cily4dae?

-Uuorna teuér. -Teuér. -He Teuér.

41. Cwuia Toka

Kakomy 000py10BaHUIO TOYHEE BCETO COOTBETCTBYET CHjia TOKa B 18 A?

AJIEKTPHYECKAs IUTUTA C IBYMs KOH(POPKAMH JIEKTPOIOKOMOTHB
JIEKTpUUECKas JIJaMI1a HaKaJIUBaHUs KOMIIBIOTED

42. BeIYucIIEHHE CHIIBI TOKA

Haiinu cuny Toka B 1aMIoyke KapMaHHOTO (pOHApHKa, €CIU 4Yepe3 MOMEePEeyHOe CeUeHne HUTH HaKa-
JMBaHM JIaMIouky 3a 10 cexyna npotekaer 3apsan 1,76 Ki.

Cwua ToKa B JJaMIIOYKe paBHA A.
43. EnuHuiel n3MepeHus CUJIbl TOKa

BeIpasu cuiy Toka B amnepax.

1) 1478 MKA = A; 39S MA = A;
2)328,9 MA = A; 4)5,08 kA= A.

44. DnexTpUyecKoe HaIpsHKeHHUE
Yro TOouHEE BCEro XapakTepusyeT HanpsbkeHue B 600 B?
-HampsbKeHue oatapeiku
-HaNpsKeHHE MEX1y TPO30BbIMU O0IaKaMu

- HaMPSDKEHUE OCBETUTEIILHOM CETH
-HanpshKeHne, Heo0X0IMMOoe TPOJLIeHOyCy
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3. KPUTEPUM OIIEHKHW 3HAHUM

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

BaTeJIbHOE COOOIIEHHNE Ha 3aJJaHHYIO TEMY, I0Ka3bIBaTh €r0 YMEHHUE IPUMEHSATh ONPEACICHUs, IPABU-
J1a B KOHKPETHBIX CITydasiX.

[Ipu oueHke orBera OO0YyYarOLIErocst HaJO0 PYKOBOJCTBOBATHCS CIEAYIOIIMMHU KPUTEPUSIMHU,
YUYUTHIBATh:
1) NOJIHOTY M PaBUIBHOCTH OTBETA;
2) cTeneHb OCO3HAHHOCTH, [IOHUMaHUS U3y4YEHHOT0;
3) s13pIKOBOE O(OPMIICHHE OTBETA.

Otmetka "5" cTaBUTCS, €CITU O0yYaIOITHIACS:

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

2) oOHapyXHMBaeT IOHUMaHKUE MaTepualia, MOXKET 0OOCHOBAaTh CBOU CYX/IEHUs, IPUMEHUTh 3HAHUS Ha
IIPAKTHUKE, IPUBECTH HEOOXOIUMBIE IPUMEPBI HE TOJIBKO M0 YUEOHHUKY, HO U CAMOCTOSITEIbHO COCTaB-
JICHHBIE;

3) uznaraet MaTepual Mocjiae10BaTeIbHO U MPABUIBHO.

Otmetka "4" cTaBUTCS, €CIIU OTBET, YAOBJIETBOPSAET TEM K€ TPEOOBAHMSIM, YTO U JJIsl OTMETKH "5", HO
oOyyaromuiicsi mormyckaer 1-2 ommOKu, KOTOpPBIE caM ke MCIpaBisieT, U -2 Henodyéra B mociienoBa-
TEIBHOCTU ¥ 0()OPMIICHUH U3J1araeMoro.

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

1) u3naraer maTepuas HEMOJIHO U JIOIYCKaeT HETOYHOCTH B ONPEACICHUN MTOHATUH WIH (HOPMYITHPOB-
Ke IIPaBu;

2) HE yMeeT JOCTaTOYHO TIyOOKO M JIOKa3aTeNbHO OOOCHOBATh CBOM CYKICHHS W MPHUBECTH CBOU
IPUMEPHI;

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

Otmetka "2" craButcs, ecnu oOydaromuiics oOHapyKMBAaeT HE3HaHUE OOJbIIEH YaCTH COOTBETCTBY-
IOLIEro pas3zena U3y4aeMoro Marepuana, JA0MycKaeT OoUMOKU B (hOPMYIUPOBKE OIMpeesIeHUi U mpa-
BIJI, HCKXAIOIIME UX CMBICII, OECTIOpsAJOYHO U HEYBEpPEHHO M3naraer mMarepuai. Ouenka "2" otmeua-
€T TaKue HEeJOCTaTKU B MOJArOTOBKE 00YYarOIIErocs, KOTOPbIE SBISIOTCS CEPhE3HBIM MPEMATCTBUEM K
YCIIETHOMY OBJIAJIEHUIO TIOCIEAYIOLIIMM MaTepHaJIOM.

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 IIPEJIMETA

OcHoBHas JInTeparypa

OJI.1. Msaxumes, I'.f1. ®usuka: 10 knacc: yueOHuk: 6a30BbIii 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.

OJ1.2. Msikumes, I'.5l. @uszuka: 11 xnacc: yuebHuk: 6a30Bbliii ypoBens/ I'.5. Mskumes, 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.

JlonoJiHUTE/IbHAA JTUTEPATYypa

JUL1. Imutpuesa B. @. ®usuka 11 npodeccuii ¥ crieuaabHOCTeH TEXHUIECKOTO Mpoduist: yaeOHIK
JUTsl 00pa30oBaTeIbHBIX YUpexAeHUH cpen. mpod. oopazoBanus.— M., 2016.

JUL2 [Imutpuea B. ®@., Bacunwes JI. Y. @usuka ans npodeccruii 1 CrienuaabHOCTEH TEXHUYECKOTO
npoduisa. KoHTponbHBIE MaTepHaibl: yde0. MocoOus Uil y4pexaeHud cper. npod. oOpasoBaHHs
/Mzn.nom AKAJIEMUSA, M.,2015

JUL2. ImutpueBa B. @. ®@usuka nus npodeccuit 1 cnenuansHocTel TexHuueckoro npoduist. Coop-
HUK 3a/1a4: y4e0. mocodue st 00pa3oBaTeIIbHBIX yUpEeKIeHUH cpea. mpod. odpaszoBanus. — M.,2014.

HNudpopmanuonnsie pecypest UHTepHera:

NP.1.www.urait.ru — FOpaiit. O6pa3zoBarensHas miatdopma (nata oopamenus 30.08.2023)
NP.2.www.yaklass.ru [ludpoBoit o6pazoBarensHbIi pecype AKimace (mara obpamenus 30.08.2023).
NP.3. Hudposoii obpazoBarenvublii pecypc [PRsmart https://www.iprbookshop.ru/4.html (narta
obpamenus: 30.08.2023).

NP.4. DnextpoHHo-Ombnuoreunas cucrema <«Jlanb». dopma nocryma
https://e.lanbook.com/(nata oOpamenus: 30.08.2023).
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