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KOMITIEKT KOHTPOIBHO-OLIEHOYHBIX CPEACTB I TEKYIIEro KOHTPOJS MO y4eOHOMY Mpel-
Mery OVII.12.®usnka pazpadboran B cOOTBETCTBUM ¢ DenepabHBIM TOCYAapCTBEHHBIM 00pa3oBa-
TEIbHBIM CTAHJAPTOM IO CHEIUAIBHOCTH CpelHero mpodeccruoHanbHoro odpazobanus 38.02.08
Toproroe aeno (mpuka3 MunnpocsemieHus: Poccun ot 19.07.2023 Ne 548, 3apeructpupoBan B Mu-
Htocte Poccun 22.08.2023 Ne 74906) (B pea. ot 03.07.2024); na ocHoBe TpeboBanuit deaepanbHOro
roCy/IapCTBEHHOT0 00pa30BaTEIbLHOrO CTaHAapTa CpeAHero oduiero oopazoBaHus (yTBEpKIIEH MpH-
ka3 MunoOpnayku Poccun ot 17.05.2012 N413, 3apeructpupoBan B Muntocte Poccun 07.06.2012
No 24480) (B pen. ot 27.12.2023) u denepanbHOii 00pa30BaTEIBHON MPOrPaMMbI CPEIHETO OOIIETO
obpazoBanus (mpuka3 Munnpocsemnienusi Poccun ot 18.05.2023 Ne 371, 3apeructpupoBan B Mu-
Hiocte Poccun 12.07.2023 per.Ne 74228) (B pen. ot 19.03.2024); ¢ yuetom «KoHuenmuuu mpemnojia-
BaHUs O0O0IIe00pa30BaTENbHBIX TUCIHILUIMH C y4eTOM NPO(EeCCHOHATBHOW HANPaBIEHHOCTU TPO-
rpaMM CpeJHero npodeccuoHalbHOro 00pa3oBaHus, pean3yeMbIX Ha 6a3e OCHOBHOIO 00IIero oo-
pazoBanus» (Pacnopspkenne Munnpocserienus: Poccun ot 30.04.2021 Ne P-98); B cooTBeTCTBHH C
[TonoxkeHrneM O TEKyIIeM KOHTPOJIE yCIIeBAEMOCTH U IMPOMEXKYTOUHON aTTeCTallud 00yJarouiuxcs
HBanTeeBckoro ¢gumana MOCKOBCKOTO MOJMTEXHIYECKOTO YHUBEPCUTETA.

Opranusanusi-paspadoruuk: VBanTeeBckuii pmman MOCKOBCKOTO MOJIMTEXHUIECKOTO

YHHUBEpCUTETA

Pa3patGorumk: A.H. XamoB, npenogaBarens MBanteeBckoro duinana
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1. ITACHOPT KOMIIVIEKTA KOHTPOJIBHO-OIIEHOYHbBIX CPEJICTB
1.1. OO6aacTh NpMMeHeHHS KOMILIEKTA KOHTPOJIbHO-0LI€HOYHBIX CPeCTB

KOMITIEKT OIIEHOYHBIX CPENCTB IMPEIHA3HAUEH IS OIEHKU PEe3yJbTaTOB OCBOCHHS Y4eOHOTO
npenmera OVII.12. ®usuka:

Juunocmuuix

1) epasicoanckoeo socnumanus:

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

— MPUHATHE TPAAUIMOHHBIX 00IIEYETIOBEYSCKIX T'YMAaHUCTHUCCKUX U IEMOKPATUYECKUX IIEHHOCTEHH;

— TOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIIbHOCTh C MO3UILUU COTPYAHUYECTBA B MHTEPECAX I'paKaaH-
CKOTO O0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIILHON OpraHu3allnu;

— ymeHue 3¢p(GEeKTUBHO B3aUMOJEUCTBOBATh C COLIMAIBHBIMU MHCTUTYTAMH B COOTBETCTBHHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

— TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM 1E€ATEIBHOCTH;

2) nampuomuyecko2o 80CNUMaHus:

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

— IIEHHOCTHOE OTHOIIICHUE K TOCYJapPCTBEHHBIM CUMBOJIAM, JOCTHKCHHSIM POCCUICKUX 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 YCTONYMBOTO Oy yIIEro;

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, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP OymyIiei mpodeccuu U peaan3oBbI-
BaTh COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30oBaHUIO M caMOOOpPa30BaHUIO B 007acTH (PU3HKHU HA TIPOTSIKE-
HHUH BCEH XU3HU;

7) 9KOI02U4eCcK020 8OCNUMAHUSL!

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

— IUIAHUPOBAHHME W OCYILIECTBJIEHUE JACHCTBHI B OKPYXAIOIIEH Cpele Ha OCHOBE 3HAHUS ILENei
YCTOMYHUBOTO Pa3BUTHUS YEIOBEUECTBA;

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

8) yennocmu HayuyHo2o no3HaAHUA

— cOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PH3u-
YECKON HayKH;

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

Memanpeomemnuix

1) 6a3oBbIe JJIOTHYECKUE JCHCTBHUS:

— CaMOCTOSITEIHHO (POPMYITHPOBATH U aKTyaTU3UPOBATH MPOOIEMY, pacCMaTpPUBaTh €€ BCECTOPOHHE;

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

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

— BHOCHUTH KOPPEKTHBBI B JICATEIHPHOCTh, OIICHHBATh COOTBETCTBHE PE3yJbTATOB IIEJISIM, OIICHUBATH
PHUCKH TIOCTIEACTBUMN JEATEIHHOCTH,



pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

BIIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MMOHSATHUSAMHI M METOIaMH (DU3MYECKON HAYKH;
BJIaJIETh HAaBBIKAMU Y4eOHO-MCCIIEOBATEIBCKOW M MPOEKTHON NEATENFHOCTH B 00JIACTH (DU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY TIOMCKY METOJIOB PELICHHUs 3a7au (PU3NIeCKO-
rO COJIepKaHusl, IPUMEHEHUIO Pa3IMYHBIX METOJOB ITO3HAHUS;

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

BBISIBIIATH NTPUYMHHO-CJICICTBEHHBIE CBSI3U M AKTyaJIM3HpPOBATh 3a/1ady, BBIIBUTATH THIOTE3y €&
peleH s, HAXOUTh apryMEHTHI JJIsl JOKa3aTeJIbCTBa CBOMX YTBEPXKACHUH, 3a]1aBaTh MapamMeTphl U
KPUTEPUU PELLICHUS;

aHAJM3UPOBATH MOIYUYCHHBIE B XOZ€ peIIeHHUs (PU3UUECKUX 33/1a4 Pe3yJbTaThl, KPpUTUYECKU OICHU-
BaTh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

paspabarbiBaTh IJIaH pPelIeHus: MpoOIeMbl C YUETOM aHAIHM3a UMEIOIIUXCS MaTepHAbHBIX U HEMa-
TEepPHAIIbHBIX PECYPCOB;

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

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEJAMETHBIX 00IacTei;

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

CTaBUTH MPOOIEMBI U 33]a4UH, TONYCKAIOIINE ATbTepHATUBHBIC PELICHUS.

3) pabora ¢ uHpopmanuei:

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

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

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

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COAEpk aHHSA B PA3NUYHBIX (opMmaTax ¢ Y4ETOM Ha3HAYEHUS WH-
dbopMaluu U 1eNeBOi ayIuTOPUH, BHIOMpAsi ONTUMANbHYIO (OpMY MPEICTABICHUS U BHU3yalH3a-
II1UH.

4) ob6mieHwMe:

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

5) COBMECTHas ACIATECIIbHOCTD.

MMOHUMATh W UCITOJIH30BaTh MIPEUMYIIECTBA KOMAHHOW U WHIUBUIYAIbHOU PabOTHI;

BBIOMPATh TEMATHUKY U METOJIBI COBMECTHBIX JIEUCTBUM C YIETOM OOIIMX WHTEPECOB M BO3MOMKHO-
CTEM KaKI0TO YjieHa KOJIJICKTUBRA,

MIPUHUMATh LEIU COBMECTHOU AEATEIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JECUCTBUS 110 €€
JOCTUKEHHIO: COCTABIISATH IJIaH JCHCTBUIA, pacIIpeeNiaTh POJId ¢ Y4ETOM MHEHUH YU4aCTHUKOB, 00-
CYXXJIaTh PE3yNbTaThl COBMECTHON PabOTHI;

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

npejyaraTh HOBbIE MPOEKTHI, OLIEHUBATH WUJIEH C MO3UIUH HOBHU3HBI, OPUTMHAIBLHOCTH, MPAKTHYE-
CKOM 3HAUYNMOCTH;

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



— OCYUIECTBJIATH MO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3IMYHBIX CUTYAIUSIX, IPOSIBIATH TBOP-
YeCTBO U BOOOpaxKeHHe, ObITh MHUITUATUBHBIM.

6) camoopraHu3anus:

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

— CaMOCTOSITEJIBHO COCTABJIATH IIJIaH PELIEHMs paCUETHBIX U KaUeCTBEHHBIX 334, IIJIaH BBIIIOJIHEHUS
MPAKTUYECKON pabOThl C YUETOM UMEIOMIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIO-
YTEHHI;

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

— JenaTh 0CO3HAHHBIN BHIOOD, ApIrYMEHTUPOBATH €To, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHE;

— OLIGHUBATh MIPHUOOPETEHHBIN OIIBIT;

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

7) CaMOKOHTPOJIb!

— JaBaTh OLICHKY HOBBIM CHUTYaI[sIM, BHOCUTb KOPPEKTHBBHI B JEATEIbHOCTh, OLICHUBATH COOTBET-
CTBUE PE3YJIbTATOB IIEJISM;

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

— HCIIOJIb30BaTh MPUEMBI pedICKCUU A OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHUS;

— OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS 0 UX CHUKEHUIO;

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

8) SMOLIMOHANIBHBIN WHTEIJIEKT, NPEoaralonuii CoOpMUPOBAHHOCTD:

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

— CaMOpEeryJIMpOBaHus, BKIIOYAIOUIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBEJICHHUE, CIIOCOOHOCTh aITalITHPOBATHCS K AMOIMOHAILHBIM U3MEHEHHUSM U TIPOSIBIIATH THOKOCTH,
OBITH OTKPBITHIM HOBOMY;;

— BHYTPEHHEH MOTHMBAllMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTH)KEHHIO LIEIM U YCHeXy, ONTHMH3M,
MHUIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEN;

— DMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh 3MOILMOHAIBHOE COCTOSIHUE APYTHX, YUYUTHIBATh
€ro MpH OCYILECTBIEHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

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

9) npunsTHE CEOs U IPYTUX:

— MpUHUMATH ce0sl, TOHMUMAasi CBOU HEJAOCTATKU U JIOCTOMHCTBA;

— TPUHUMATh MOTHUBBI U apT'YMEHTHI JPYTUX MIPH aHAIIN3€ PE3YNIbTAaTOB ACITEIbHOCTH;

— TMpHU3HaBaTh CBOE MPaBO U MPABO JPYTUX HA OIMIMOKY.

Ilpeomemmnuvix

16) chopMHpPOBaHHOCTh MPENCTABICHUN O PO M MecTe (U3UKHA M aCTPOHOMHUHM B COBPEMEHHOM

Hay4YHOH KapTHHE MHpa, O CHCTeMOooOpa3yroleil ponu GU3UKU B Pa3BUTUH €CTECTBEHHBIX HAyK, TeX-

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

THE HayKH; MOHUMaHue (PU3MYECKON CYIIHOCTH HAOIIOIaeMBIX SIBICHUNW MHKPOMHpPA, MaKpoMUpa U

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

HAyYHO-TEXHHUYECKOM Pa3BUTUU, poiiu (pU3UKK B (HOPMUPOBAHUH KPYyro3opa U (pyHKIIMOHAIBHOHN Ipa-

MOTHOCTH 4Y€JIOBeKa JIJIsl pelIeHHs] TPAaKTUYECKUX 3a]1ay;

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

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

HOE MMaJIeHue Tell, IBWKEHHE M0 OKPYKHOCTH, HHEPIHs, B3aUMOCHCTBUE Tel, KojeOaTeIbHOe JIBUKE-

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

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

peHue, KOHJIeH calusl, IIaBJIeHNe, KpUCTaIn3allys, KUIeHNHe, BIaXHOCTh BO3AyXa, CBS3b CpEAHEH Ku-

HETHYECKOW SHEPTHU TEIUIOBOTO JIBUKEHHUS MOJIEKYJ ¢ aOCOJIFOTHOM TeMIepaTypoi, MOBbIILICHHE J1aB-

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



M30IMpoLeccax; dIEKTpU3alus Tel, B3auMOJCHCTBUE 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, OTPAXKEHHE, IPeJIoMIIeHUE, HHTep(epeHtns, TUPpakus U TOIIPU3ALUSI CBETA, JUCTIEp-
cust cBeTa; PoTo3NEeKTpUUecKuil 3(pdeKT, CBETOBOE JaBiieHUE, BOSHUKHOBEHUE JIMHEHUATOro CreKTpa
aToOMa BOJIOPOJa, ECTECTBEHHAs! U UCKYCCTBEHHAs paJJMOaKTUBHOCTB;

30) BiajzieHUEe OCHOBOMNOJIATAIOMUMH (PU3MUECKUMU MOHSTUAMHU M BEJIMUYUHAMHU, XapaKTEPU3YIOIIUMU
¢u3nveckne Mpoueccs (CBSI3aHHBIMA C MEXaHHMUYECKHM JIBI)KEHUEM, B3aUMOJICHICTBUEM TeJl, MEXaHU-
YEeCKMMHU KOJICOAHUSMHU U BOJIHAMH; aTOMHO-MOJIEKYJIIPHBIM CTPOEHHEM BEIIECTBA, TEIUIOBBIMU IIPO-
LIECCaMU; NIEKTPUUECKUM U MarHUTHBIM MOJISIMU, JIEKTPUUECKUM TOKOM, 3JI€KTPOMArHUTHBIMU KOJIe-
O0aHUSMHU U BOJIHAMH;, ONITHYECKUMHU SBJICHUSMH; KBAHTOBBIMH SIBJICHUSIMH, CTPOCHHEM aTOMa M aTOM-
HOTO $]pa, PaJUOAKTUBHOCTHIO); BJIAZICHHE OCHOBOIIOJATAIOIIMMU ACTPOHOMHUYECKUMH IMOHSITHUSIMU,
IIO3BOJISIIOIIMMHU XapaKTEepU30BaTh IMPOLIECCHI, TPOUCXOAIINE Ha 3BE3/1aX, B 3BE3JHBIX CHCTEMAx, B
MEXTraJlaKTH4YECKOM cpefie; IBUKEeHNEe HEOECHBIX Tell, SBOJIIOLIUIO 3Be3]1 U BeeneHHoli;

40) BiajeHUe 3aKOHOMEPHOCTSMHU, 3aKOHAMU U TEOpHUSIMHU (3aKOH BceMupHoro Tsrorenus, I, II u 11
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW SHEpruM, 3aKOH COXPaHEHUs MMITYJbCa, PHH-
LU CYNEPHO3ULMHU CUJI, IPUHLHUIT PAaBHOIIPABHOCTU HMHEPLMAIBHBIX CUCTEM OTCYETA; MOJIEKYJSPHO-
KHHETHUYECKYIO TEOPHUIO CTPOEHHUS BELIECTBA, Ta30BbI€ 3aKOHBI, IEPBbII 3aKOH TEPMOAMHAMUKH; 3aKOH
COXPAaHEHHUs BJIEKTPUUYECKOro 3apsiza, 3akoH KynoHa, 3akoH Oma s yyacTka nemnu, 3akoH Oma ans
IIOJTHOM 3JIEKTpUUYECKON LenH, 3akoH Jxoyns - JleHua, 3aKoH 3JIeKTpOMarHUTHOM MHIYKIMH, 3aKOH
COXPAHEHHUs SHEPIHH, 3aKOH IPSIMOJIMHEMHOIO paclpOCTPAHEHUsI CBETA, 3aKOH OTPa)KCHMsI CBETA, 3a-
KOH IPEJIOMJICHUS CBETA; 3aKOH COXPAHEHUs HEPruM, 3aKOH COXPAHEHUS UMIIYJIbCa, 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 yuyuTbIBaTh I'PaHUILIbl IPUMEHEHUS U3yUCHHBIX (PU3MUECKUX MoJeNel: 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
IIpY pelieHnn (PU3NUeCcKuX 3a1ay;

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, TPOBOIUTH MCCIIEN0BAHUE 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 NPOBEACHUN HCCIEI0BaHUMN B paMKax yueOHOT0 SKCIIEpUMEHTa U y4eOHO-
HCCIIEI0BATENILCKON JIEATEIbHOCTU € HCIOJIb30BAHUEM IIU(PPOBBIX U3MEPUTENILHBIX YCTPOMCTB M Jia-
OopaTopHOro 00O0pYyAOBaHUS; CHOPMUPOBAHHOCTH MPEICTABICHUM O METOJaX TMOJYyUYEeHUs] HAyYHBIX
ACTPOHOMUYECKUX 3HAHWM;

76) chopMHUPOBAHHOCTh YMEHHUSI PEIIaTh PACUETHBIC 33a/1a4M C SIBHO 3aJJaHHON (PU3MUECKOU MOJIEIBIO,
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 PEAJILHOCTH MOJYYEHHOTO 3HaYeHUs (PU3NUECKOM BEIWYHMHBI; pelaTh Ka-
YeCTBEHHBIE 33/a4H, BEICTpanBasi JIOTMUECKH HEMPOTUBOPEUHUBYIO LIETIOUKY PACCYXACHUN C OMOpPOH Ha
M3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

80) chopMupOBaHHOCTh YMEHHS IPUMEHSTH TTOJIYICHHBIC 3HAHMS TSI OOBSICHEHHS YCIOBUM TTPOTEKa-
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 COOIIOACHUS HOPM 3KOJIOTHUECKOTO TIOBEJCHUS B OKPYKat0-
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 UCTOYHHMKOB, YMEHUH HCIOJIb30BaTh U(PPOBBIE TEXHOJIOTUU Ul MTOUCKA, CTPYKTY-
PUpPOBaHUsl, UHTEPIPETALIMN U MPECTaBICHUs Y4eOHOM U Hay4HO-TIOMYJISIpHOI MH(OpMaLuy; pa3Bu-
THE YMEHUH KPUTHUECKOTO aHAIN3a MoJydaeMoi nHpopMaIuu;



106) oBnageHne yMeHUsIMU paboOTaTh B TPYIIIE C BBHIOJHEHUEM Pa3INYHbIX COI[HAIBHBIX pOJIeH, 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) chopMUpOBaHHOCTh TOHUMAHUS POJIU (PU3MKU B IKOHOMUYECKOU, TEXHOJIOTMYECKOH, COLIUaIbHON
U 3TUYECKOH cdepax esITeTbHOCTH YelIOBEeKa; POJM M MecTa (PU3MKH B COBPEMEHHON Hay4HOU Kap-
TUHE MHpPA; POJM ACTPOHOMHHM B IPAKTUYECKOW NAEATEIbHOCTU YEJIOBEKA M JAJbHEWIEM Hay4dHO-
TEXHUUYECKOM Pa3BUTHH;

2y) chOpMUPOBAHHOCTh CHUCTEMbI 3HAaHUN O (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX, Jei-
CTBYIOILIMX Ha YPOBHSIX MUKPOMHpA, MAaKpOMHpPA U MEraMupa, MpeACTaBIeHU 0 BCeoOIleM XapaKkTepe
($U3NIECKUX 3aKOHOB; MPEACTABICHUN O CTPYKTYpe MOCTPOCHHs (PU3MUECKON TEOPHUH, YTO MO3BOIUT
0CO3HATh POJIb (PyHJAMEHTAJIBHBIX 3aKOHOB M MIPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUIX O MPUPO-
1€, TIOHATh TPaHULIBI IPUMEHUMOCTH TEOPHM, BO3MOYKHOCTH MX INPUMEHEHMs AJI ONMCAHMS €cTe-
CTBEHHOHAYYHBIX SIBJICHUH U IIPOLIECCOB;

3y) copMHPOBAaHHOCTh YMEHHUS pa3ivyaTh YCJIOBUS MPUMEHUMOCTH Mojened (pu3mueckux ten 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 TBEPAOro (KpUCTAIIMYECKOro) Tela, uie-
QJIBHOTO ra3a, TOYEYHbIN 3apsj, OJHOPOJHOE 3JIEKTPHUYECKOE I0JIe, OJHOPOAHOE MAarHUTHOE IOJIE,
rapMOHHYECKHE KOJIeOaHHs, MAaTeMAaTUUECKUN MasTHUK, UICAbHBIN MPYXKHUHHBIA MasgTHUK, TAPMOHU-
YECKUE BOJIHBI, HICATBHBIN KOJICOATCIbHBIN KOHTYp, TOHKAs JTMH3a; MOJIENIeH aTOMa, aTOMHOTO Sipa U
KBaHTOBOI MOJIETIN CBETA;

4y) chopMHPOBAHHOCTh YMEHHS OOBSACHATH OCOOCHHOCTH MPOTECKaHMs (PU3HUSCKUX SBICHUI: MeXa-
HUYECKOE JIBIKEHHUE, TEIJIOBOE JIBMKEHHE YacTHUI[ BEUIECTBa, TEIJIOBOE paBHOBecHE, OPOYHOBCKOE
nBokeHue, uddysus, ucnapeHne, KUIMeHue U KOHACHCAIHs, TUIABICHUE U KPUCTAJUIA3alus, HalpaB-
JIEHHOCTh TEIUIONEpeayu, 3JIEKTPU3ALMHU TeJ, 3KBUIOTEHLUUAIBHOCTH IOBEPXHOCTHU 3aPSKEHHOTO
IIPOBOJHMKA, 3JIEKTPOMArHUTHON MHIYKIIMHU, CAMOMHIYKIIUH, 3aBUCHMOCTH COIIPOTUBIICHUS MOIYIIPO-
BOAHHUKOB "p-" 1 "N-TUIIOB" OT TemIepaTypsbl, pe3oHaHca, HHTep(EepEeHIINH BOIH, TUGPAKIUU, TUCTIEp-
CHH, TIOJJHOT'O BHYTPEHHET0 OTpaxkeHusi, poTodPdeKT, (pru3nueckrue NPUHIMIBI CHIEKTPAIbHOTO aHalu-
3a ¥ paboThl J1a3zepa, "anbda-" u "6era-" pacnaasl suep, raMMa-u3ydyeHue Saep;

5y) copMUPOBAHHOCTh YMEHUM MTPUMEHSATH 3aKOHBI KJIACCUYECKON MEXaHUKH, MOJIEKYJISIpHON (U3H-
KU U TEPMOJMHAMHKH, JIEKTPOJMHAMHUKH, KBAHTOBON (DM3MKM JUIs aHaiIM3a M OOBSCHEHHs SIBIECHUN
MHUKpPOMHpA, MAaKpOMHpa U MEramMpa, pa3inyaTh yCIOBHs (TpaHMIIbl, 001aCTH) MIPUMEHUMOCTH (HU3H-
YEeCKHUX 3aKOHOB, TOHMMAaTh BCEOOIINN XapakTep (QyH/IaMEHTaIbHBIX 3aKOHOB (3aKOH COXpaHEHHUs Me-
XaHUYECKON PHEPIUH, 3aKOH COXPAHEHHS HMITYJIbCA, 3aKOH BCEMHPHOTO TSTOTEHMSI, NMEPBBIH 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHHUs JEKTPUUECKOr0 3apsiia, 3aKOH COXPAHEHUs SHEPTUH) U OrpaHH-
YEHHOCTh MCIOJIb30BaHUS YaCTHBIX 3aKOHOB; aHAJM3UPOBATh (PU3NYECKHE MPOIECCHI, UCTIOIb3Ys OC-
HOBHBIE MOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH; OTHOCUTEJILHOCTh MEXaHUYECKOI0 JIBUXKEHUs, (op-
MyJIbl KHHEMaTUKH PaBHOYCKOPEHHOT'O JBMXKEHMs, peoOpa3zoBaHus ['amunes 11 CKOPOCTH U Iepe-
MEIICHHUS, TP 3aKkoHa Hpr0TOHA, MPUHIMI OTHOCUTENBHOCTH I 'anuiies, 3aKOH BCEMUPHOTO TATOTEHUS,
3aKOHBI COXPaHEHUsl UMIYJIbCa U MEXaHUYECKON IHEPIHH, CBA3b paOOTHI CUJIbI C U3BMEHEHHUEM MeXa-
HUYECKOW DHEPTUM, YCIOBUS PAaBHOBECHS TBEPAOIO TEJNA; CBA3b JABIEHUS UAEAIBHOIO ra3za co cpei-
HEW KMHETUYECKOW SHEPrueu TEIJIOBOTO JBM)KEHUS M KOHUEHTPAIIMEN €ro MOJIEKYJ, CBA3b TeMIEepa-
TypBbl BEIIECTBA CO CPEAHEN KMHETUYECKOW HEPIrUEl €ro 4acTull, CBA3b JaBJICHUS UIEaIbHOTO Ia3a ¢
KOHIIEHTpalluel MOJIEKYJI M €ro TeMIlepaTypol, ypaBHeHne MenzeneeBa-Kiamnelipona, nepBblil 3aKOH
TEPMOANHAMMKY, 3aKOH COXPAHEHHS YHEPTUH B TEIJIOBBIX IIPOLECCAX; 3aKOH COXPAHEHMS DJIEKTpUYE-
CKOTO 3apsijia, 3akoH KynoHa, HOTeHIMaNbHOCTh 3JIEKTPOCTATUUECKOIO MOJIS, IPUHIIMII CYTIEPIO3ULIUN
NEKTPUYECKUX MOoJeH, 3akoHa Kynona; 3akonpl OMa 1715 ydacTKa LeNH U AJI 3aMKHYTOH 3JIeKTpude-
CKOM 1enw, 3aKoH J[koynsa-JIeHna, 3aKkoH 3JIEKTPOMarHuTHON MHAYKIWH, TpaBUiIo JIeHI1a, mocTynaTsl
CMELUAIbHOM TEOPUH OTHOCUTENFHOCTH OHHIITeHHa, ypaBHeHue JHIITEHHAa 111 (poTorddexTa,
TIePBBI W BTOPOM mMOCTyiaThl bopa, nmpuHuun HeompeneneHHOCTH ['eli3eHOepra, 3aKOH COXpaHEHUS
3apsija, MacCOBOTO YHMCJIa U SHEPTHHU B AJIEPHBIX PEAKIUAX, 3aKOH PAIMOAKTUBHOIO pacnana;



6y) cOopMUPOBAHHOCTHh YMEHHI MPUMEHSATH OCHOBOIMOJIAraoyue aCTpOHOMUYECKUE TTOHATHS, TEOPUU
Y 3aKOHBI JUIS aHAJIN3a U 00bACHEHHS (PU3MUYECKUX MPOILIECCOB MPOUCXOASIIINX Ha 3BE3/aX, B 3BE3/IHBIX
CUCTEMaX, B MEKTaJIaKTUUECKOM cpesie; NBUKEHHS] HeOECHBIX Tell, 9BOJIIOIUY 3Be3]1 U BeeneHHol;

7y) chOopMUPOBAHHOCTH YMEHHIA HCCIIEIOBATh M AHATTU3UPOBATH Pa3HOOOpa3HbIC (U3HUECKUE SIBICHUS
U CBOHCTBa OOBEKTOB, MPOBOAUTH CAMOCTOATEIbHBIE HCCIEAOBAHUSA B PEAJbHBIX U JAOOPATOPHBIX
YCIIOBHAX, YUTATh M aHAIM3UPOBATH XapaKTEPUCTUKU MPUOOPOB M YCTPOUCTB, OOBSICHATH MPUHIHUITBI
ux paboTHI,

8y) copMHPOBaHHOCTH MPEACTABICHUI O METO/AX IMOJyYCHHUS HAYYHBIX aCTPOHOMMYECKHX 3HAHMIA;
BJIJICHUE YMEHUSIMU CaMOCTOATEIbHO (OpPMYyIUPOBATH II€]Ib HCCIEAO0BaHUsA (IIPOEKTa), BBIABUIATH
TUIOTE3bl HA OCHOBE 3HAHHS OCHOBOMNOJAraromux (pu3nyeckux 3aKOHOMEPHOCTEN U 3aKOHOB, MPOBE-
PATH UX 3KCIIEPUMEHTAIBHBIMU CPEICTBAMU; TNIAHUPOBATH U MPOBOAUTH (PU3HUYECKHE IKCTIEPUMEHTHI,
OINMCHIBATh U AHAIU3UPOBATH MOJYUYEHHYIO IIPU BBIIOJIHEHUU SKCIIEPUMEHTa MH(OPMAIIHIO, OIpeie-
JSTh JOCTOBEPHOCTD MOJyYSCHHOTO PE3yIbTaTa;

9y) cpopMUpPOBaHHOCTH YMEHUS pelllaTh pacueTHbIC 3a/1a4M C SIBHO 33JaHHOM U HESIBHO 33JaHHON (u-
3MYECKON MOJIEbIO: HA OCHOBAHWU aHAIM3a YCJIOBHUS BBIOMPATh (PU3MUECKHE MOJENH, OTBEYAIOIINe
TpeOOBaHUSAM 3a/1a4l, TPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIaThl (PU3UUECKHUX
TEOPH MPH HMCIIOIB30BAaHUH MAaTEeMAaTHYECKUX METOJIOB PEIIEeHUs 3a/ad, MPOBOAUTH PACUETHI HA OC-
HOBaHUHM HMMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh PE3YNIbTAThl U KOPPEKTHUPOBATH METOJbI PEUICHUS 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 LIEMOYKY PACCYKICHHI C OMOpOH Ha H3y-
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-
CKOIi 0€30IaCHOCTH; MPEICTABICHUH O pallMOHAIEHOM HPUPOIOTOIH30BAHUH, a TAK)KE 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 HH()OPMAITMOHHBIX TEXHOJIOTHH, Pa3BUTHE YMEHUH KPUTHYECKOTO aHa-
JIM3a U OLIEHKU JOCTOBEPHOCTH MOJIy4aeMoi HHPOpMaLUY;

12y) oBnazeHre opraHU3alMOHHBIME M TIO3HABATEIIEHBIMUA YMEHHSAMHU CaMOCTOSTEIBHOTO TTpHoOpeTe-
HUS HOBBIX 3HAHMH B MpOIIECCE BBIMOJHEHMS MPOEKTHBIX U yueOHO-UCCIIE0OBATENBCKUX 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 IPYIIIHI B pEIICHUE pacCMaTpUBaeMON IPOOIIeMEI;

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



2. KOMILIEKT KOHTPOJIbHO-OINEHOYHBIX CPE/ICTB

2.1. KoHTPOJIbHO-0LIEHOYHbIE CPeACTBA YUeOHOr0 NpeaMeTa
OVYIL.12. PU3UKA
(pacnpeneJieHue Mo pasaeaam JJIsl TEKYyLero KOHTPOJIs)

2.1.1. TEOPETHYECKMUME BOITPOCHI U151 YCTHOI'O OITPOCA

Pasznea 2. MexaHuka.

OTHOCHUTENBHOCTh MEXAHUYECKOT0 ABMKeHHI. CHCTEMBI OTCUETa
XapakTepUCTUKH MEXAHHUYECKOTO JIBMYKCHUS: TIEPEMEIICHHE, CKOPOCTh, YCKOPEHHE.
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.

[TpuHIMI CyIEePIIO3UIIUH CHIL.

3axoHbl fuHaMUKH HeroToHAa.

Cunsl ypyroctu, TpeHHUS.

. LleHTpOoOEKHBIC CUITBI.

© oo Nk WwNRE

el
N PO
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. HeBecomocTts. JIBukeHre BOKPYT 3eMIIH.
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Nmnynsc Tena.
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. 3aKkoH COXpPAaHCHUA UMITYJIbCA

=
D

. PeakTuBHOE ABM)KEHHE KaK COXPAaHCHUC UMITYJIbCa
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. Mexanuueckas OHEPTUA: KUHCTUYCCKAs U IIOTCHIUAJIbHA.

-
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3aKOH COXpaHEHMsI DHEPTUU
. Pabota n momnocTs. CBA3b ¢ SHEpruei.
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. Mexauunueckue KoJjicOauus.

N
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. AMmurtyaa, nepuoj, yactora, paza KoiaedaHuit
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CB0OOIHBIE U BBIHYX/IEHHbIE KoJiebanus. Pe3onaHc.
. ABTOKOJIE0aHUS. AHKEPHBII MEXaHU3M.

N
e

Mexannueckre BOJIHBI.

)
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CBoiicTBa MEXaHUYECKHUX BOJIH. I[JII/IHa BOJIHBI.
. 3BYKOBLIC BOJIHBI. PaCHpOCTpaHeHI/Ie BOJIH.
. yHBTpa3BYK " €ro UCIIOJb30BaAHHUC B TCXHUKC U MCIUIINHC.

NN
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Pazgen 3. Mouiekyasipuasi (pU3MKa U TEPMOAUHAMMKA.

Hcropust aTOMUCTHYECKUX YUECHUM.

HabnroieHus 1 OnbITHl, MOATBEPKAAIOIINE 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.

No oabkohde

OOBbsICHEeHHE arperaTHbIX COCTOSTHUH BEIIeCTBAa HA OCHOBE aTOMHO - MOJIEKYJISIPHBIX TPECTaBIIEC-
HUH.
8. Mogenb uaeaapHOro 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 KUAKHAE 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.

Paznen 4. DaekTpoamHaMuka.

© o N R WDNRE

NNNNMNNNMNREPERPRPRPREPRPRRERPERPREPRE
TREONPOO®N®O A ®WNEO

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 ydacTKa 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 fAeiicTBHE ANEKTPUIECKOTO ToKa. 3akoH [[xoyns- Jlena.
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.

Pasznea 5. Kosre0anus 1 BOJIHBI

ok, b 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.
11.

12.
13.

14.
15.
16.
17.

18.
19.
20.

21.
22.
23.
24,
25.
26.
217.
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 MaTeMaTU4ecKoro MasTHuka. [leproa cBoOOIHBIX KoJe-
0aHuii TPYKMHHOTO MasiTHUKA.

[TonsTue o 3aTyxaronux KoneOaHusx. BeiHykaeHHbIe KoJieOaHusl.

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

. MexaHnyeckue BOJIHBI, yCIIOBUS UX pacnpocTpaHeHus. [lonepeunsie 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.

B3anMHast opueHTaIms BEKTOpOB - -" B 3JIGKTPOMarHuTHOM 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 ITOKA3aTENb NPETOMIICHHUS.

[TocTOSIHCTBO YacTOTHI CBETA U COOTHOILIEHUE JIMH BOJIH IIPU MEPEX01€ MOHOXPOMATUYECKOTO
CBeTa yepe3 rpaHuIly pas3jesia IByX ONTHUYECKUX CpPell.

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

[TonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil MoIHOro BHYTPEHHETO OTPaKEHMS.
Cobuparomue u paccenBaromye JUH3bL. ToHkast nuH3a. DOKyCHOE pacCcTOSTHUE U ONTHYECKas! CU-
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 TTIaBHBIX MAaKCUMYMOB IIPH
MaJeHUM MOHOXPOMATHUECKOI0 CBETa Ha JU(PPAKIUOHHYIO PELIETKY.

[Tonspuszanus ceera.

Paznen 6. OcHOBBI cCrielAJIbHON TEOPUH OTHOCHTEIbHOCTH

o

o o

['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 UMITYIIBLCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOSI.
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Pa3nen 7. KBanroBasi pusuka

ok wdE

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. 3akoHb! (oTodddeKTa.

VYpasaenwne DitamreitHa st porodddexra. "KpacHas rpanuma” porodddexra.

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

BonroBEIe cBolicTBa wacTuil. BosHb! e bpoiins. [{nunaa BoHbI 1e bpoiins u pasmepsr odnacTu
JIOKaJIU3ALMH IBHXKYIIEICS YaCTULIBIL.

KopnyckynsapHo-BoiaHOBO# ayanusM. Judpakius 31eKTpOHOB Ha KpHCTaslIax.

Cnenuduka usmepenuii B Mukpomupe. CooTHOIIEHUST HeonpeaenéHnocTei [ elizenoepra.
OnbIThI 110 MCCIIEAOBAHUIO cTpoeHus aToMa. [linanerapuast 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 sipa I'eitzen6epra-MBanenxo. 3apsy sapa. MaccoBoe yucio siapa. M30Tombl.
PanuoaktuBHOCT. Anb(a-pacnan. INeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaz. ["amma-
U3IIy4eHHE.

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

CBolicTBa HOHU3UPYIOIIETO U3JIydeHUs. 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.

[IpoGnemb! ympaBisieMoro TEpMOSAEPHOTO CHHTE3a. DKOJIOTUYECKUE ACTIEKTHI Pa3BUTHS sIIEPHON
JHEPreTHKHU.

Mertoabl perucTpanuuy U UCCIEI0BAHMS JIEMEHTAPHBIX YACTHIL.

dyHIaMEeHTAIbHBIEC B3aUMOIUCTBUS. bapnonsl, Me30HHI U JienToHkI. [Ipeacrasienue o Ctagapt-
HOU Mozenu. KBapK-rit0oHHAs MOJAEIb aJpOHOB.

Pa3gen 7. DneMeHTHI aCTPOHOMHUM M aCTPOPU3UKHU

w N

N o ok

9.

10.
11.

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

Mertoapl acTpOHOMUYECKHX HccaeaoBaHuil. COBpeMEHHBIE ONTUYECKUE TEIECKOIIbI, paTuoTelIe-
CKOIIbI, BHEATMOC(EpHAsi 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&3/bI ITIaBHOM IOCIEI0BATEILHOCTH. 3aBUCUMOCTD ''Macca -CBETUMOCTE'" TSI 3BE3/1 INIaBHOM
MOCJIeI0BAaTEeNbHOCTH. BHyTpeHHee cTpoeHue 3BE3 .

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

Mneunsiii [1yTs - Hama ["amaktuka. [Tonoxxenue n aqmxenne Comnna B ["amaktuke.

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

Bcenennas. Paciiupenne BeenenHoid.
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12. 3axon Xa06na. Pazberanue ranaktuk. Teopust bonbioro B3peiBa. PennkroBoe u3inydeHue.
13. MacmraGHas ctpykTypa Beenennoil. Meraranaktuka.

2.1.2. TUITOBBIE BOITPOCHI VIS PABBEPHYTOI'O
ITMCBMEHHOI'O OTBETA

BapuanT nmrucbMeHHO# pabOThI COCTOUT U3 2-X BOMPOCOB U3 KAKIOTO paszzeiia yaeOHOro npeameTa.
Pasznea 2. MexaHuka.

Yo Ha3bIBaeTCS MEXAaHHMUECKUM JIBUKECHUEM?

Kakoe nBuxeHne Ha3bIBalOT PABHOMEPHBIM IPSIMOJIHMHEHHBIM?

UTo Ha3BIBAIOT YCKOPEHHEM?

Uro Ha3pIBalOT cBOOOIHBIM NajgeHueM Tena? [lpu kakux yciaoBHsIX MajJeHHUE Tell MOKHO CUUTATh
CcBOOOTHBIM?

UTo Ha3bIBalOT MTHOBEHHOW CKOPOCTHI0 HEPABHOMEPHOT'O ABMKCHUS?

Kak popmynupyercs 1 3akon Herotona?

Kak ¢popmynupyercs 2 3akon Hetorona? KakoBa ero marematudeckasi 3auch?
Kaxkas cuna HaszpiBaercs cuioit ynpyroctu? KakoBa npupopaa 3Toit Cuiibl?
Kakas cuna naspiBaeTcs cuioid Tpenusi? Buasl cuit TpeHus?

10. Kak dopmynupyercst 3aKOH BCEMUPHOTO TATOTSHHUS?

11. CdopmynupyiiTe 3aKOH COXpaHEHUS UMITyJIbca?

12. Yemy paBeH uMITyIbC?

13. Kakyro BennuuHy Ha3bIBalOT MeXaHHueckas padbota?

14. Yro Takoe KMHETUYECKAS M IOTEHIIUANIbHAS SHEPTUS?

15. CdopmynupyiiTe 3aKOH COXpaHEHUS YIHEPTHUH?

el N =

©ooN O

Pa3nen 3. Mosekyasipuasi pu3nka ¥ TepMOIUHAMHUKA.

1. Kakyro BenmuurHy Ha3bIBalOT KOJIMYeCTBa BellecTBa? B kKakux eAMHUIIAX U3MEPEHHs BBIYUCISIET-
cs?

Kakoii ra3 Ha3pIBaeTCs UACAIBHBIM?

Kakue nporeccbl Ha3pIBaIOTCSI U30IIPOLIECCHI?

Kakoe ypaBHeHue Ha3bpiBaroT ypaBHeHue Kiaiinepona?

Kak 3aBHCHT 1aBiIeHHE HICATHHOTO Ta3a OT KOHIICHTPAIUU M TEMIIepaTyphl?
UYeMy paBHa BHYTPEHHSS SHEPIUs UACAIBHOIO rasza’?

Kak Bpruucnuth paboTy nIpy H30TEPMUYECKOM PaCIIUPEHUU?

IToueMy He BO3MOKEH BEUHBIN JBUTATENb IIEPBOTO poaa?

ChopmynupyiiTe mepBblil 3aKOH TEPMOTUHAMUKH.

0. Kak Berauciauth KIIJ] TemtoBoro asurarens?

. Uro Takoe OTHOCUTEINIbHAS BIAXKHOCTh BO3ayXa?

12. Ot yero 3aBHCUT TeMIlepaTypa KUIIEHUs?

13. Kakyto BenM4YnHY Ha3bIBAIOT Y/CIbHAS TEIUIOTA TTApO0Opa30BaHUS?

14. UYro Takoe To4Ka pochl?

15. Kak oOBsSCHUTH SIBJICHUSI CMAYHBAHUs?

16. ITouemy HCKpPUBISETCSA OBEPXHOCTH KUAKOCTH Y CTEHOK TBEPJBIX TelI™®

17. Kakue TpyOKM Ha3bIBAIOTCS KanwisipamMu?

18. Kak BO3HUKaeT cujia HOBEPXHOCTHOTO HATSXKEHUS?

19. Yemy paBHO MOBEPXHOCTHOE HATSHKEHUE KUIAKOCTH?

BOONoGORWLN

-
-

Pa3nen 4. DinekTpoauHAMHUKA.

1. Kakwue CBOWCTBA AIEKTPUUECKUX 3aPAI0B BbI 3HACTE?

2. Kakoit ¢puznyeckuit CMbUT MOCTOSIHHOM K B 3akoHe Kynmona?

3. B 4eM mposBIIsieTCs CHITOBasi XapaKTePUCTHKA YJICKTPHIECKOTO TS ?
4. Kakyio (pu3n4ecKkyio BeTUYHHY Ha3bIBAIOT HAMPSHKEHHOCTH?
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Kakoe anekTpudeckoe 1mose Ha3bIBaeTCA OJJHOPOIHBIM?
Kaxue npoBoHuKY BbI 3HaeTe?

Kaxo# Tok Ha3bpIBAaIOT ITOCTOSTHHEBIM?

UTo Ha3BIBAIOT AJNEKTPOJBIKYIICH CHIION?

OT KaKuX BEJIMYMH 3aBUCUT CONIPOTUBIICHUE?

. B kakux equHUIIAX U3MEPSIOT paboTy TOKa?

. Kakue xonebanus Ha3bIBalOT CBOOOHBIMH?

. UeMy paBeH niepuo KojicbaHus rpy3a Ha MpyKuHe?
. UTo Takoe MaTeMaTHYECKHI MasTHUK?

Kakue BonHbI Ha3biBatoT nonepeunbie? Kakue npoaoabHbIMU?

. Kak npoucxoaur npouecc npeoOpa3zoBaHus 3HEPTUU B KOJI€0aTEIbHOM KOHTYpe?
. YeM 00yCIIOBJIEHO 3aTyXaHUE DJIEKTPOMAarHUTHBIX KOJeOaHU B KOHTYpe?

OT KaKMX BEJIMYHMH 3aBUCHUT MEPUOJI IIEKTPOMArHUTHBIX KOJeOaHuit?

. Kakoil Tok Ha3bpIBalOT NEPEMEHHBIM?

. IToueMy mpuUMEHSIOT IOBBIIIAOIINE TPAHCHOPMATOPHI B AIEKTPOCTAHITUSAK ?
. Kakoit ¢usndeckuii CMbICIT aOCOIFOTHOTO TIOKA3aTeNs MPEIOMIIeHUs?

. Ilpu kakoM ycOBUM BO3HHMKAET MOJIHOE BHYTPEHHEE OTPaKeHHE?

. Yro Ttakoe (Hhokyc TUH3HI?

. Kaxkas nun3za siBisiercst cobupatomeii?

. UeMy paBHO yBEJIMYEHUE JTUH3BI?

Pa3znea 5. Kosre0anus u BOJIHBI.

N

RB©ooo~N O ~w

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

I"apMoHnueckue kojeOaHus U X XapaKTepUCTUKU?

Mexanuueckrue rapMoHndeckue kojedanusa. Kunetnueckas u noTeHIMaabHas SHEPTUHA TapMOHU-
YecKuX KojeOaHui?

I"apmonnueckuit ocrunistop. IpyXKuHHBIN MasTHUK. OU3NYECKUN MasITHUK?
MareMaTHuecKuil MassTHUK?

Mexanundeckue BOJTHBI. [IpogonbHbIE U TONepevHbIe BOJIHEL. J{TiHA BOTHBI?
Koneb6arenbublit koHTYyp. @opmyna Tomcona. Co6cTBEHHBIE KOJIeOaHus?

CBOOOTHBIC U BBIHYKJICHHBIC KOJICOaHUSI. DIIEKTPUICCKHE aBTOKOJICOaHMS?

Pe3zoHaHC TOKOB M HanpsHKEHUNA?

XapakTepuCTUKH KoJeOaHus Iporecca, MeproJ], 4acToTa, aMILTUTY/a, Ga3a KoreOaHmit?
DJeKTpOMarHuTHbIE BOJHBI. BoJIHOBBIE ypaBHEHUE?

3aKOHBI TEOMETPHUECKOM onTUKHU. [loTHOe oTpakeHue cBera?

3epkana. Tonkue nmunH3bl. opMmysa TUH3BI?

dotometpusi. OcHOBHBIE (POTOMETPUYECKHE BEIIMYMHBI U UX €AUHUIIBI?

SIBnenue nnteppepenun ceera. uTepdepenius B ToHkUX mieHkax. Konsia HeroTona?
SBnenune mudpakuuu. [puanun [roiirenca — @penens?

Merton 30H @penens. Audpakuus Openens?

Hudpakmmu @payarodepa Ha OHOH IIETH ¥ HA THPPAKITMOHHOW PEIICTKHA?

Judpaxius peHTTeHOBCKUX JTydel Ha KpucTaiax?

[Monsipuzanus ceera. [lonsspu3aTopsl U aHATN3ATOPHI?

AHanu3 noJsipru30BaHHOTO CBeTa. Bparienue miockocTH moaspusanuu?

SIBneHue quciepcuu cBeTa?

[Tornomenue cera?

DHeprust MeKTpoMarauTHBIX BostH. OmnbiTel ['epria? 1llkana 31eKTpOMarHUTHBIX BOJTH?
JIBOMCTBEHHOCTH MPEACTABIEHUI 0 IpUpoJie cBeTa. KOopmycKynsipHO-BOJIHOBO! AyalHu3M.

Pazgen 6. OcHOBBI cielMATbHOM TEOPUH OTHOCHTEILHOCTH

1.
2.
3.

[IpeobpazoBanus ["anumes. MexaHU4eCKHid TPUHIIMIT OTHOCUTEIBHOCTH?
[MocTynatsl crienuanbHOM Teopuu oTHocuTenbHOCTH (CTO)?
IIpeoOpaszoBanus Jlopenma?
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4. PenaTuBUCTCKHI 3aKOH MTPeoOpa30BaHUs CKOPOCTEH?

Pa3znen 7. KBanroBas ¢pusuka.

Mopens aroma bopa?

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

TennoBoe n3mydeHue?

3aKOHBI PABHOBECHOTO TEIUIOBOTO U3ITyYCHUS?

I'unoresa Ilmanka. ®opmyia [lnanka?

KBaHT n3nyuenus. JHeprus KBaHTa U3Ty4eHUs?

doroanextpudeckuii 3¢ dekrt. 3akons Ctonerona?

YpaBHenue DitHITeHa 17151 BHenTHero Gporoaddexra?

0. Macca u umnynsc ¢poroHa. /[aBienue cBera?

11. 3ddexr Komnrona. Bonna ne- bpoiina?

12. CootHouleHust HeonpeaeaeHHOCTel. BomHoBas ¢pyHkums?

13. VYpasuenwue lllpeaunrepa 1ist CTaTUOHAPHBIX COCTOSTHHIA?

14. Tyuuensubid 23pdext [ToTeHHaTbHBIN SIIK?

15. JIuHeWHBIH rapMOHUYECKUIN OCIIHILISATOP?

16. Mopuens atoma Tomcona u Pesepdopma?

17. Jluneituateie criekTpsl aToMOB. CIieKTp aToMa Bojopoaa?

18. OmnbiTel @panka u ['epria. MarHUTHBI MOMEHT 3J€KTpOHA?

19. [punnun [Taynu. DnaexTpoHHBIE 000JI0UYKU?

20. Ilepmommueckas cucrema 31eMeHTOB MeHeneeBa?

21. CrnekTpsl MHOTORJIEKTPOHHBIX aTOMOB. XapaKTepUCTUUECKHE PEHTT€HOBCKUE, CIIEKTPHI?
22. 3axoH Mo3zmu. Bomopomonono0HbIe CIIEKTPHI?

23. Tlpupona XUMHUYECKOU CBSI3U. MOJIEKYISIPHBIE CTIEKTPHI?

24. EcrecTBeHHas paIuOAKTUBHOCTh. 3aKOH PaIMOAKTUBHOTO pacmaaa?

25. Cocra anpa. HykiaoHsl. 3apsan 1 MaccoBO€ YUCIO SApa. JHEPTUU U CBSI3U siapa?

26. Uzotomsl, MckyccTBeHHBIE TTpeBpalieHus saep.a- 1 B-pacnana, y-u3nydeHue. SnepHbie peakiiun?
27. Jlenenue sinep. LlenmHas peakuus. SInepHble peaklMy Ha TETUIOBBIX U OBICTPBIX HEUTpOHAX?
28. Peakmus cuHTE3a, MPOOIIEMa YIIPABISIEMOT0 TEPMOSICPHOTO CUHTE3a?

29. ®dynnaMmeHTanbHbIE B3auMoaelicTBus. Kinaccudukanus sneMeHTapHbIX YaCTHIL?

30. BsammopelicTBHE 2I€MEHTAPHBIX YACTHUIL M 3aKOHBI COXpaHEeHHsI. YaCTHIIBI U aHTUYACTHUIIHI?
31. dynpaMeHTaNbHbIE YACTUIBL. YaCTHUIIBI-YYACTHUKU U YaCTHUIIBI-IEPEHOCUYUKH B3aUMOICHCTBUIN?

RoOoo~NoOa~wNE

2.1.3. TUTITOBBLIE BOITPOCHI TECTA
Pa3znen 8. DiieMeHTHI aCTPOHOMUH U ACTPOPU3UKH.
Tect 1

1. Kem ObL1 BriepBbIe H300pETEH TENECKOI?

a) Mcaak Hetoron ~ 0) Iltonemeit B)[anmmieo [anuneit r) Hukomnait Konepank

2. C mOMOMIBI0 KAaKOTO AacTPOHOMHUYECKOTO HWHCTPYMEHTa B JPEBHOCTH OIPEICISUIA BBICOTY
ComHila HaJi TOPU3OHTOM?

a) apMULIsIpHas chepa 0) aCTPOHOMHUYECKHIA TOCOX B) THOMOH T') TEIECKOIT
3. C yem cBs3aHO 0OpazoBaHre CONHEUHON CUCTEMBI IO COBPEMEHHBIM MPEICTaBICHUSIM?

a) ¢ popmupoBanuem COJHIA U3 ra30IbUIEBON CPeabl

0) ¢ AeHCTBHEM JaBIICHUS COJIHEYHOTO CBETA U COTHEYHOTO BETpa

B) C JIBWYKCHHEM METEOPHUTHBIX TOTOKOB

4. TInaners! CoslHeYHON CUCTEMbI 00Pa30BaUCh B pe3yNbTaTe AeUCTBUS

a) cBeTa 0)a7eKTpuvecTBa B)CI1a00r0 B3aMMOICHCTBHUS T)TpaBUTALNH
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5. Ilo kakuM opOuTam oOparmraroTcs TianeTsl Bokpyr ComHima?
a) TI0 OKPY)KHOCTSIM ~ 0) 10 3JUTATICAaM, OJIM3KUM K OKPYKHOCTSIM B) 10 BETBSIM 1apaboyI.

6. KTo OTKpBLT 3aKOHBI ABMKEHUS TUIaHeT BOKpyT ComHia?

a) [ITonemeit 0) Konepuuk B) Kerutep r) bpyno

7. KTo mepBbIM omnpeaenui paanyc 3eMHOTo mapa?

a) Dparocden, 0) KonepHnuk, B) ["amuneo Namunei, r)[Ironemeit

8. B ognom u3 3akonoB Kemnepa umeercs repmun Ilapamnake. Yro sto Takoe?

A) U3MeHeHHe BUIMMOTO TMOJI0KEHHS 00bEKTa OTHOCUTEIBHO YAAJIEHHOTO (DOHA B 3aBUCIMOCTHU OT
MOJIOKEeHUS HaOIro1aTes.

B) oTHOmICHKE pa3mMepa n300pakeH s K pa3Mepy H300pakaeMoro 00beKTa

B) BHecucTeMHas eqMHUIIA U3MEPCHUS PACCTOSIHUI B aCTPOHOMHH, PaBHAsI PACCTOSIHUIO 10 00b-
eKTa

9. PaccraBbTe BEpHO, TEPMUHBI COTJIACHO OIPEACITICHHUIO.

Bcenennas - Bce, UTO CyIIECTBYET, BCE IPOCTPAHCTBO U HAXOASIIEECS B HEM BEILECTBO.
lanaktuka - OoJbIIast CUCTEMA, COCTOSIIAS U3 3BE3], ra3a U IBLIH.

Conneunas cucreMa - cucrema, cocrosias u3 CoJiHLa, IUIAHET C UX CIIYTHUKaMH, aCTEPOUJIOB, KO-
MET U TIPOYEro BelIecTBa, KoTopoe odpamiaercs Bokpyr ComHia.

Co3sBesnue - rpymia 3Be3/1 Ha HeOe U y9acTOK Heba, TJIe OHU PACIIOJIOKEHBI.

3Be3/1a - ra30BbIi 11ap, KOTOPBIN U3JIy4aeT CBET, [IOTOMY YTO €ro NOBEPXHOCTh OUEHb ropsiuas Me-
TEOPUT — 3TO KOCMUYECKOE TEJI0, HE CropeBIliee B aTMoc(epe MIaHeThl U A0JIeTeBIIee 10 €€ MOBEPX-
HOCTH.

Kowmera - Teno, cocTosiee u30 Jibja U MbUTH, Y HETO MOXET MOSIBUTHCSI TOJI0Ba (KOMa) U OJIMH WIIN
HECKOJIBKO XBOCTOB.

AcTepouna — moxosxee Ha KaMEHHYIO TIbI0Y HebecHoe Teno, obpaimatomeecs Bokpyr CosHia, He
umeroree armochepsl

Tect 2
1. Camas sipkas 3Be37a 3T0:
a. Cupuyc b. Mumosa C. [lene6
2.Yem 00yCIIOBIIEH IIBET 3BE3/IbI?
a. TeMIeparypoit b. BnaxxHOCTBIO C. pacrnoJIoKEHHEM

3.benblit kKapauK - 3TO

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

0) TOJBpKO YTO 0Opa3oBaBILIAsICS 3BE31a

B) 3Be3/1a, HAXOISIIASICS OYCHB JAIEKO OT 3eMIIN

r) ra3oBas IJIaHETa

4.HeiiTpoHHas 3Be31a

a) HEBEPOSITHO MaJia (OTHOCHTEIbHO KOCMUYECKHX OOBEKTOB) U JIeTKa
0) HEBEPOSITHO MaJjia U TsHKema

B) OYCHb BEJIMKA H JIETKa

T) OYCHB BEJIMKA U TsDKENa

5.Kak Ha3bIBaeTcs cioit, B KOTOpoM (opMHUPYETCsl MOIABIAIONas YacTh U3TYUECHUs, TPUXOIs-
IIeTo K HAOIroaTeno?

a. poTocdepa 3Be3bI b. Bepxuuii cioit C. BHYTPEHHUH CJIOW 3BE3/IbI
6. [Tepeuncnure obomouku ComHia

a. otocdepa, kopoHa b. xpomocdepa, kopona C. otocdepa, xpomocepa u KopoHa
7.Camas u3BecTHas mapa 3Be3/1 9TO —

a. Anpkop u Mumnap b. Xagap u Anbraup C. Akpykc U AHTapec

8.Kak Ha3bIBarOTCS 3BE3/1bI, KOTOPHIC H3MEHSIOT CBOKO CBETUMOCTD (BHIMMYIO SPKOCTh, OJIECK, BH-
JMMYIO0 3BE3/IHYIO BEINYHHY)?
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a. MEpLAIOLINE 3BE3/IbI b. mepemeHHbBIE 3BE3/1bI

C. 3B€3/IbI XaMEJICOHBI d. cCBepXHOBBIC 3BE3/IbI

9.Kak Ha3pIBaeTcs Ommkaiimas k 3emiie 3Be371a, KOTopasi SIBJISIETCSI CaMbIM SIPKHM 00BEKTOM Ha Hebe?
a.Cupuyc b.Ilepcei c.Counnie

10. [onHast sHEPrUA, KOTOPYIO U3Ty4aeT 3Be3/la B €AUHUILY BPEMEHH 3TO —

a.CBETUMOCTh b.ceer C.SIPKOCTb

2.1.4. TIPAKTUYECKMUE 3AHATUSA
1. Pemienne kuHEMaTHYECKUX 3a/1a4.

2. Pemenwe 3a1a4 mo Temam Kypca Qpu3uKH.
3. O6001IeHNE U TOBTOPEHHE MPOHICHHOTO.
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3. KPUTEPUM OLIEHKHW 3HAHUI

Kpurepusmu onieHKH pe3ynbTaTOB OCBOCHUs oOydaromumucs ydeOHoro npenmera OVYIL12,

dusnKa SIBISIOTCS:

® YpOBEHb OCBOCHUS YUeOHOIO MaTepHaa,

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

e 000CHOBaHHOCTh M YETKOCTh M3JIOKEHHS MaTepHaa;

e odopmIIeHHE MaTepralia B COOTBETCTBHH C TPEOOBAHHSIMU;

® yMeHHE O0YyYaroIlerocsi akTUBHO HCIOJIb30BaTh 3JEKTPOHHBIE 00pa30BaTeNbHBIC PECYPCHI, HAXO-
T TPEOYIONIYIOCS HH(POPMAIUIO, U3YYaTh €€ U IIPUMEHSTh Ha MIPAKTHKCE;

® JHCIIOJB30BAaTh PAa3JIMYHBIC HWCTOYHUKHU IJId TIOJTYyYCHHA TEXHUYECKOU I/IH(bOpMaI_[I/II/I, YMCHUC
OPHUCHTHPOBATHCA B Heﬁ, BBIACIIATD I'NIaBHOC, YMCHHUEC OLUCHUTL €€ NOCTOBCPHOCTD JIA JOCTHUIKCHUA
XOPOIIUX PE3YIbTATOB B MPO(hECCHOHATBLHOU cdepe;

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

Kpurepun ouenkn YCTHBIX OTBETOB

Y CTHBII ONpoC SBISETCS OJTHUM M3 OCHOBHBIX CIIOCOOOB y4€Ta 3HaHUI 0OydJarommxcs 1o ¢pu-
3uke. Pa3BEpHYTHIN OTBET 00y4aroIIErocs NOJKEH IPEACTAaBIATh COOON CBA3HOE, JOTMYECKH IOCIIe-
JI0BaTeIIbHOE COOOIICHNE HA 3aJaHHYIO TEMY, IIOKa3bIBaTh €r0 YMEHHUE PUMEHSTH ONPEIeTICHHs, Ipa-
BHJIA B KOHKPETHBIX CIIy4asX.

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

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

Otmetka "5" cTaBUTCS, €ClIM 00YUYAIOITUNACS

1) monHO U3NaraeT U3y4eHHbI MaTepua, Ja€T MpaBUIIbHOE OIPEIEJICHHOE OCBOCHUE TIOHATH;

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

3) u3naraer Marepuai nociae10BaTeIbHO U MPABUIBHO .

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

Otmerka "3" craBuTcs, ecau oOydaronuiicss 0OHapyKUBaeT 3HaHNUE U TIOHUMaHHE OCHOBHBIX IOJIOXKeE-
HUM JaHHON TEeMBI, HO:

1) uznaraer MaTepuas HEMOJIHO U JAOMYCKAET HETOYHOCTH B OINPEACIICHUH MOHATUH WK HOpMYyITUPOB-
K€ MpaBuI;

2) He yMeeT JOCTaTOYHO TIyOOKO M JI0Ka3aTeIbHO OOOCHOBaTh CBOM CYKICHHMS U MPUBECTH CBOU
IIPUMEPBHI;

3) u3naraet MaTepuall HeTOCIe0BATEIbHO U JOMYCKAET OIHOKN B U3JIOKCHUH ..

Otmetka "2" craBuTcs, ecnu oOydaromuiics oOHapyKMBaeT He3HaHUE OOJbIIeH YaCTH COOTBETCTBY-
IOLLEro paszzesia U3ydaeMoro mMarepuana, JOIycKaeT OMMOKU B (pOPMYIHPOBKE OMpENEIeHUN U mpa-
BHJI, HCKQXXAIOIITHE WX CMBICII, OECITOPSIIOUHO M HEYBEPEHHO u3naraet matepuai. Omenka "2" oTmeyva-
€T TaKue HEJOCTATKU B MOJATOTOBKE O0YYarOIIErocs, KOTOPbIE SBISIIOTCS CEPhE3HBIM NMPEMATCTBUEM K
YCIIELTHOMY OBJIAZICHUIO TOCIEAYIOIIUM MaTEPUATIOM.
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Kpurepun onenkn PASBEPHYTBIX IMCBbMEHHBIX OTBETOB

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

Onenka «OTaYHOY - 00y4aromuiics O1ecTsIIe 0CBOMII TEOPETUUECKUI MaTepral, MOJyYH HABBIKU
€ro NpUMEHEHUs Ha MpaKTUKe, rpaMOoTHO BhINoHAET 0T 90% 1o 100% 3ananus.

«X0opo1Ioy» - 00y4aroIUiCs B LIEJIOM HEIUIOXO BIIAJEET TEOPETHUECKUM MAaTEPUATIOM, UMEET HABBIKH
€ro NprYMEHEHUs Ha MpaKkTUuKe, rpaMoTHO BeInonHAeT oT 70% no 90% 3amnanus.

«Y TOBJIETBOPUTEIHHOY - 00YYAIOIIUNCS HE B TOJHOM 00bEME 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 TEOPETUYECKHA MaTepHall,
HE UMeeT HaBbIKa NPUMEHEHHUs 3HaHUN Ha MpaKTUKe, BhINoIHAeT MeHee 50% 3amaHusl.

Kpurepun ouenku TECTA

[Tpu ucnonb3oBanuu 100-0ayuTbHOM (TECTOBOIN) IIKAIBI MPUHSATA CIEAYIOIIAs CHCTEMA TiepeBoia e€ B
S-0ayIbHYIO (LLIKATy aHAJOTMYHO MOXKHO HCIOJIb30BATh MPHU ONPEAEICHUN IPOLEHTa BBIINOJIHEHHBIX
3a/IaHMH )

85 — 100 6amtoB (85 — 100 %) = «5»

71 — 84 6annos (71 - 84 %) = «4»

51 — 70 6amnoB (51 — 70 %) = «3»

0 — 50 6ammoB (0 — 50 %) = «2».

Kpurepun ouenku IPAKTUYECKHUX PABOT

- «OTJIMYHO» - BBIITOJIHCHUE 3a]JaHUS U CJJada OTYETA B JICHb BHIMIOJTHCHMSI, TPABIIIBHBIC HCYCPITbIBA-
IOII[ME OTBETHI Ha KOHTPOJIbHBIE BOMIPOCHI, MPABUIIHLHOE PEIlIEHUE 3a/1a4H (TI0Ty4eH BEpHBI OTBET B
o0I11eM BHJIe U MPAaBUIbHBINA YHCIEHHBIM OTBET C YKa3aHUEM €r0 pa3MEepHOCTH, IPU HATMYUU UCXOJI-
HBIX ypaBHEHUH B «00IIeM» BHJIE — B «OYKBEHHBIX» 0003HAUCHUSX );

- «XOPOIL0» - BBHIMIOJIHEHUE 3aJJaHMs U cJ]Jada OTYEeTa B JIEHb BHIMOIHEHHSI, HATMYNE OLUTHOKHU TIPU pe-
IIICHUH 33/1a9¥ (OTCYTCTBYET YHCICHHBIA OTBET, WIIH apr(PpMETHIECKAast OIMOKA IIPH €ro MOJyUYeHUH,
WJIM HeBEepHas 3aIUCh Pa3MEPHOCTH TOJIYUSHHOW BEIMYMHBI) HIIM OTBETE HA KOHTPOJIBHBIC BOITPOCHI,
- Ky10BJI€ETBOPUTEJIBLHOY - BRITOJTHCHHE 3a1aHus Oosee 50% ; Hammuue ommoOOK P PEIICHUH 3a]1a-
9y (3aIMCcaHbl BCe HEOOXO0IMMbIC YPaBHEHUS B O0IIEM BHUJIC U U3 HUX MOYKHO TIOJYYUTh MPABUIHHBIN
OTBET, HO CTYJICHT HE YCIEJ PEeIIUTh 3a]1a9y 10 KOHIIA WM He CIIPABHJICS C MATEMaTHICCKUMU TPYI-
HOCTSIMH;, 3allMCaHbl OT/AETbHbIC YpaBHEHHUS B 00IIEM BHJIe, HEOOXOAMMBIE TSl PELICHHS 3a1a4u) HIIN
OTBETE Ha KOHTPOJIbHBIE BOMIPOCHI U HECBOEBPEMEHHAs C/1aya OTYeTa.

- «HEy10BJIETBOPHUTEJIBLHO» - BHITIOTHEHHE 3a1aHus MeHee 50%, HecBoeBpeMeHHasl cjaua 0Tuéra, mpu
pElIeHNH 3a]a4 JOMYIIEeHBI TPYOble OMMOKY B UCXOIHBIX YPABHEHHUSX .
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4. YHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
YYEBHOI'O IIPEJIMETA

OcHoBHas JInTepaTypa

OJI.1. Msaxumes, I'.f1. ®usuka: 10 knacc: yuyeOnuk: 6a3oBbiii ypoens/ .5, Mskumes, M.A. Iletrpo-
Ba, C.B. CrenanoB [u np. |.- 4-e usn., crep.- Mocksa: IIpocsemenue, 2022.- 399c.- ISBN 978-5-09-
087863-0.- TekcT HEMOCPEICTBEHHBIN.

OJL.2. Msikumes, I'.5l. @usuka: 11 xnacc: yuebnuk: 6a30Bbiii ypoBens/ I'.51. Msxumes, M.A. Iletpo-
Ba, O.C. YronbHUKOB [u ap. |.- 4-¢ u31., crep.- Mockaa: [Ipocsemenue, 2022.- 476¢.- ISBN 978-5-09-
087863-0.- TekcT HEMOCPEICTBEHHBIN.

JonoHUTeIbLHAS JUTEpPaTypa

JUL.1. BacunbeB, A. A. ®usuka. ba3osslii ypoBenb: 10—11 kiaccsl : yd4eOHUK Ui CpeTHETO 00IIEero
obpazoBanus / A. A. Bacunbes, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ uzn., ucmp. u 1on. — Mockga :
HOpaiit, 2024. — 211 ¢. — (O6meobpazoBatenbubiii mukn). — ISBN 978-5-534-16086-4. — Tekcr :
aneKTpoHHbIN // ObpasoBarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/544862
(mara obpamenus: 21.06.2024).

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

JUJL3. Actponomusi: 10—11 kmaccel : yaeOHUK A7isi cpenHero oouiero oobpazosanus / A. B. Komomuen
[n np.]; orBerctBeHHBIE pemakTopbl A. B. Komomumern, A. A.CadonoB.— 3-¢ u3m., mepepab. u
nomn. — Mocksa : FOpaiit, 2024. — 290 c. — (OOGmeo6pa3zoBarenbHbiii 1uki). — ISBN 978-5-534-
18300-9. — Tekct : amekrponnsli // OOpasoBarenpHas tiargopma IOpaiir [caiit]. — URL:
https://urait.ru/bcode/534742 (nara obpamenus: 21.06.2024).

JUL4. Tlepensman, . M. 3anmmarenbnas actpoHomusi/ S. U. Ilepensman. — Mocksa : Opaiir,
2024. — 182 c. — (Otkpsitas Hayka). — ISBN 978-5-534-07253-2. — Tekcr : anexktponHslit // O0-
pasoBarenbHas iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/538893 (nara oGparieHus:
21.06.2024).

JULS. ImutpueBa B. @. ®usuka nis npodeccuil U crenuanbHOCTEN TEXHUYECKOro npoguis: y4ueo-
HUK JJ151 00pa3oBaTeIbHbIX yUpexIeHUH cpell. npod. obpazoBanus.— M., 2016.

JUL6.ImutpueBa B. @. ®uzuka nis npodeccuil u cnenuanabHocTeld TexHuueckoro npoguis. Coop-
HUK 337a4: y4el. mocodue A o0pazoBaTeabHbIX yupexaeHuil cpen. npod. oopazoBanus. — M.,2014.

HNudpopmanuonnsie pecypesl MurepHera:

WP.1.www.urait.ru — FOpaiit. O6pa3oBatenbhas miardpopma (nara oopamenus 21.06.2024)
WP.2.www.yaklass.ru I{ugposoii od6pazoBarenbhsiii pecype SKiace (nara oopamenus 21.06.2024).
WP.3. ludposoii obpasoBarenbHbiii pecypc IPRsmart https://www.iprbookshop.ru/4.html (mara
obparenus: 21.06.2024).

HP.4. DnextponHo-OmbimuoTeyHas cucrtema «Jlanp». dopma gocryna
https://e.lanbook.com/(nara obpamenus: 21.06.2024).
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KOMITIEKT KOHTPOJIEHO-OIEHOYHBIX CPEJCTB JJIsl IPOMEKYTOYHOM aTTeCTaIllii M0 YIeOHOMY
npeametry OVII.12.®usuka pazpaboran B cOOTBETCTBUU ¢ DenepabHBIM TOCYIapCTBEHHBIM 00pa-
30BaTeNbHBIM CTaHIAPTOM TI0 CIEIHATbHOCTH CPEAHEro Mpo(ecCHOHAIBHOTO 00pa30BaHUA
38.02.08 Toprosoe geno (nmpuka3z Munnpocsemenus Poccuu ot 19.07.2023 Ne 548, 3apeructpupo-
BaH B Muntocte Poccun 22.08.2023 Ne 74906) (B pea. ot 03.07.2024); Ha ocHOBe TpeboBanuii De-
JEPaJbHOTO TOCYIAapPCTBEHHOIO O0pa30BaTEIbHOIO CTAaHIApPTa CpeaHEro ooImiero oOpa3oBaHUs
(yrBepkneH mpuka3 MunoOpnayku Poccun ot 17.05.2012 N413, 3apeructpupoBan B Munmocrte
Poccun 07.06.2012 No 24480) (B pen. ot 27.12.2023) u deaepanbHoii 00pa3oBaTeIbLHON MpOTrpaM-
MBI CpeaHero obmero oopazoBanus (mpuka3 Munnpocsemenus Poccun ot 18.05.2023 Ne 371, 3a-
peructpupoBad B Munrocte Poccun 12.07.2023 per.Ne 74228) (B pen. ot 19.03.2024); ¢ ydyerom
«KoHuenuuu mpenonaBaHus 00IIE0O0pa30BATENBHBIX JAUCIUIUIMH C Y4€TOM MTpPO(hecCHOHATLHOM
HAIPaBJIEHHOCTU MPOTPaMM CpeAHEero MpodecCHOHATBLHOrO 00pa3oBaHMs, pealn3yeMbIX Ha 0aze
OCHOBHOTO 00111ero oopaszoBanus» (Pacnopsikerne Munnpocsemenust Poccuu ot 30.04.2021 Ne P-
98); B cootBeTcTBUU C [10JIOKEHHEM O TEKYIIIEM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOH arTe-
crauuu oOyyarommxcs MBanreeBckoro ¢punmraza MOCKOBCKOTO MOJUTEXHHYECKOTO YHUBEPCUTETA.

Opranusanusi-paspadoruuk: VBanTeeBckuii pmman MOCKOBCKOTO MOJIMTEXHUIECKOTO

YHHUBEpCUTETA

Pa3patGorumk: A.H. XamoB, npenoaaBarens MBanteeBckoro ¢unuana

MOCKOBCKOI'0 MOJIUTEXHUYSCKOTO YHUBCPCUTETA

OJIOBPEH

UKJIOBOM KoMuccuer «OoweobpazosamenbHbiX, COYUATIbHO
2YMAHUMAPHBIX U eCTNeCB8EeHHO-HAYYHBIX OUCYUNTUH

IIporoxon Ne 1 ot 02.09.2024

[Ipencenarens NUKIOBOM KOMUCCHH I'.1O. CaBenbeBa
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Kpurepuu oneHku 3HaHUI
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1. MACIIOPT KOMIUIEKTA KOHTPOJBbHO-OHEHOYHBIX CPEACTB
1.1.06s1acTh NpUMeHEeHHs] KOMILIEKTa KOHTPOJIbHO-0LEHOYHBIX CPe/ICTB

KOMITIEKT OLIEHOYHBIX CPENCTB IMpEIHA3HAYEH /ISl OICHKH PE3ylIbTaTOB OCBOCHHUS Y4€OHOTO
npenmera OVIL.12. ®usuka:

Jluynocmmuuix

1) epasicoanckoeo socnumanus:

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

— MPUHATHE TPAAUIMOHHBIX 0OIIECYETIOBEUSCKIX TYMAHUCTHUECKUX U IEMOKPATUICCKUX IEHHOCTEH;

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

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

— TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM 1E€ATEIBHOCTH;

2) nampuomuyecko2o 80CNUMaHus:

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

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

3) 0YX08HO-HPABCMBEHHO20 BOCNUMAHUA!

— c(hopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO TIOBEICHUS;

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

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

4) acmemuuecko2o 60CNUMAaHUA:

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

6) mpyoo6020 60CNUMAHUSL.

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

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

7) 9KOI02U4eCcK020 8OCNUMAHUSL!

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

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

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

8) yennocmu HayuyHo2o no3HaAHUA

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

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

Memanpeomemnuix

1) 6a30BbI€ JTIOTHYECKUE JCHCTBHUS:

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

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

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

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

2) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

BIIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMH MTOHSATUSIMHU U METOaMU (DU3HUECKON HAYKU;
BJIaJIETh HAaBBIKAMU Y4eOHO-MCCIIEOBATEIBCKOW M MPOEKTHON NEATENFHOCTH B 00JIACTH (DU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY TIOMCKY METOJIOB PELICHHUs 3a7au (PU3NIeCKO-
rO COJIepKaHusl, IPUMEHEHUIO PA3IMYHBIX METOAOB [TO3HAHUS;

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

BBISIBIIATh NTPUYMHHO-CJICICTBEHHBIE CBSI3U M AKTyaJIM3UpPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y €&
peleH s, HAXOUTh apryMEHTHI JJIsl JOKa3aTeJIbCTBa CBOMX YTBEPXKACHUH, 3a]1aBaTh MapamMeTphl U
KPUTEPUU PELLICHUS;

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

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

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

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

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

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEJAMETHBIX 00IacTei;

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

CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE AbTePHATUBHBIC PELICHUS.

3) pabora ¢ uHpopmanuei:

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

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

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

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

4) obOmieHwMeE:

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

5) COBMCCTHAA ACATCIbHOCTD.

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;

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

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

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

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

KOOPJMHHUPOBATH M BBHITMIOIHATH PA0OTY B YCIOBHUSIX PEAIbHOTO, BUPTYATHHOTO M KOMOMHHUPOBAHHO-
I'0 B3aMOJCHCTBUS;
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— OCYUIECTBJIATH MMO3UTUBHOE CTPATErMUECKOE MOBEICHNE B PA3IMYHBIX CUTYALUsIX, IPOSIBIIATH TBOP-
YeCTBO U BOOOpaxKeHHe, ObITh MHUITUATUBHBIM.

6) camoopraHu3anus:

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

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

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

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

— OLIGHUBATh MIPHUOOPETEHHBIN OIIBIT;

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

7) CaMOKOHTPOJIb!

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

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

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

— OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS 0 UX CHUKEHUIO;

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

8) SMOLIMOHATBLHBIN HHTEIUIEKT, IPEAIOIararoImuil copMUPOBaHHOCTH:

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

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

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

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

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

9) npunsTHE CEOs U IPYTUX:

— TPUHUMATH ceOs1, TOHUMAast CBOM HEJIOCTATKH U JIOCTOMHCTBA;

— MPUHUMATh MOTHBBI M pTYMEHTHI IPYTHX MIPH aHAIHM3E PE3YIbTaTOB JICITCILHOCTH;

— TMpHU3HaBaTh CBOE MPaBO U MPABO JPYTUX HA OIMIMOKY.

Ilpeomemmnuvix

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

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

HUKH U COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJIe POCCHHCKUX W 3apyOCIKHBIX yUEHBIX-(DU3UKOB B Pa3BH-

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

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

HAyYHO-TEXHHYECKOM Pa3BUTUU, poiiu (pU3UKU B (HOpMUPOBAHUH KPYyro3opa U (pyHKIIMOHATIHLHOU Tpa-

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

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

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

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

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

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

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

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

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

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

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

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

60) BiajieHUe OCHOBHBIMH METOAAMU HAYYHOTO MO3HAHMS, UCHOJIb3yeMbIMU B (DPU3UKE: MPOBOJIUTH
MpsIMblE M KOCBEHHbIE U3MepeHUsl (U3NYECKUX BEIMYMH, BHIOMpas ONTUMAaJIbHBIN CIIOCO0 U3MEpeHus
U UCIIOJIb3Ysl U3BECTHBIE METO/IbI OLIEHKHU IOTPEIIHOCTEN U3MEPEHUH, IPOBOINUTD UCCIIEI0BAHUE 3aBH-
cumocTel (pU3MUECKUX BEJTMYHH C MCIIOJIb30BAHUEM NPSAMBIX U3MEPEHUH, O0BSICHAThH MOJyYEHHBIE pe-
3yJIBTaThl, UCTIOJIB3YS (PU3NYECKHE TEOPUH, 3aKOHBI M TIOHATHSI, U JIeNIaTh BBIBOABI; COOJIIOIATh MPaBU-
J1a 6€30MacHOro Tpyda IpH MPOBEACHUN HCCIEI0BaHUMN B paMKax yueOHOro 3KCIEpUMEHTa U y4eOHO-
HCCIIEI0BATENILCKON JIEATEIbHOCTU € HCIOJIb30BAHUEM IIU(PPOBBIX U3MEPUTENILHBIX YCTPOMCTB M Jia-
OopaTopHOTO 00O0pYyAOBaHUS; CHOPMUPOBAHHOCTH MPEJCTABIECHUNA O METOAAaX MOJYyYEHUS HAYUHBIX
ACTPOHOMUYECKUX 3HAHWM;

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

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

90) chopMUPOBaHHOCTH COOCTBEHHOMN MO3UIIUHU IO OTHOLLIEHUIO K (pU3ndYeckoi nHpopmaluu, rnoiyda-
€MOH U3 pa3HbIX HUCTOYHMKOB, YMEHHUH HCIIOJIb30BaTh LHU(POBbIE TEXHOJIOTUU JJISl TIOUCKA, CTPYKTY-
PUpPOBaHUsl, UHTEPIPETALIMN U MPECTaBICHUs Y4eOHOM U Hay4HO-TIOMYJISIpHOI MH(OpMaLuy; pa3Bu-
THE YMEHUN KPUTHUECKOTO aHAIM3a MoJydaeMoil nHdopmaium;
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106) oBnageHne yMeHUsIMU pabOTaTh B TPYIIE C BBHITOJHEHUEM Pa3IMUHbIX COI[MANIbHBIX POJIeH, Tuia-
HUPOBaTh pabOTy IPYMIbI, PAIIHOHAILHO PACIPENENATh ACATEIbHOCTh B HECTAHAAPTHBIX CUTYaIHSX,
a/IeKBaTHO OLIEHUBATh BKJIAJl Ka)KJOT0 U3 YYaCTHUKOB I'PYIIbI B pEIIEHHE paccMaTpuBaeMoi mpooJie-
MBI;

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

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

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

4y) chopMHPOBAHHOCTh YMEHHS OOBSACHATH OCOOCHHOCTH MPOTECKaHMs (PU3HUSCKUX SBICHUI: MeXa-
HUYECKOE JIBIKEHHUE, TEIJIOBOE JIBUKEHHE YaCTHUI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE
nBokeHue, tupdysus, ucmapeHne, KUIeHue U KOHACH AN, IJIaBJICHUe U KPUCTAJUIN3aIis, HalpaBs-
JIEHHOCTh TEIUIONEpeayu, 3JIEKTPU3ALMHU TeJ, 3KBUIOTEHLUUAIBHOCTH IOBEPXHOCTHU 3aPSKEHHOTO
IIPOBOJHUKA, 3JIEKTPOMArHUTHON MHIYKIIMH, CAMOMHAYKIIUH, 3aBUCUMOCTH COIIPOTHUBIICHUS MOJIYIIPO-
BOAHHUKOB "p-" 1 "n-TUIOB" OT TemIepaTypsl, pe30HaHca, HHTep(hEepEeHIINH BOIH, TUGPAKIUH, TUCTIEp-
CHH, TIOJJHOT'O BHYTPEHHET0 OTpaxkeHusi, poTodPdeKT, (pru3nueckrue NPUHIMIBI CHIEKTPAIbHOTO aHalu-
3a ¥ paboThl J1azepa, "anbda-" u "6era-" pacnaasl sjep, raMMa-u3ydyeHue saep;

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

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

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

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

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

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

12y) oBnazeHne opraHU3alMOHHBIMHA M TIO3HABATEIIEHBIMUA YMEHHSIMA CAMOCTOSITEIIHHOTO MTPHOOpeTe-
HUS HOBBIX 3HAHMH B MpOIIECCE BBIMOJHEHUS MPOCKTHBIX U y4eOHO-HUCCIIE0BATENBCKUX paboT, yme-
HUSIMH paboTaTh B TPYIIE C BHIMOJHEHHEM Pa3IMYHBIX COIMATIBHBIX POJICH, TUIAHHPOBATh padoTy
TPYIIIbI, PAllMOHAIIBHO PACpPEAEATh AEATEIbHOCTh B HECTAHJAPTHBIX CUTYallUsAX, aJIeKBaTHO OLICHU-
BaTh BKJIA]] KQK/JIOTO U3 YYACTHUKOB T'PYIIIEI B PEIIEHHE pacCMaTpUBAEMOi POOIIeMBI,

13y) chopMupoBaHHOCTH MOTUBAIMH K Oyaylie npodeccnoHanbHOM AesITeIbHOCTH 1O CleHaIbHO-
CTSIM (PU3UKO-TEXHHUYECKOTO TIPOQHIIS.
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2. KOMILNVIEKT KOHTPOJIBHO-OIIEHOYHBIX CPEJACTB

2.1. KoHTPOJIbHO-0lIEHOYHbIE CPeACTBA YUeOHOr0 mpeaMeTa
OneHka OCBOCHMS JAUCHUIUIMHBI IperycMaTpuBaeT Au(QepeHInpoBaHHBIA 3aueT, COCTOSAIIMNA W3
OTBETA Ha JIBa TECOPETUYECCKHUX BOIIPOCA U PEUICHHUS OJTHOU 3a1a4H U3 MPEICTABICHHBIX NIEPEYHECH.

2.1.1. Bonpocwt 013 n0020moeKu K IK3ameHy:
OTHOCUTENBHOCTh MEXAHUYECKOI0 ABMKCHHA. CHCTEMBI OTCUETA
XapaKTepUCTUKN MEXaHUYECKOTO ABUKEHUS: TEpEMEIICHUE, CKOPOCTh, YCKOPEHHUE.
OcHOBHBIE OTIpEENICHNS U TOHATHS TeMbl «KnHeMaTHKay.
Bune! nerxeHus (paBHOMEPHOE, PABHOYCKOPEHHOE) U X Irpaduueckoe onucaHue.
JIBIKEHUE 110 OKPYKHOCTH C MIOCTOSTHHOM 10 MOYJIIO CKOPOCTBIO.
YckopeHre TaHTeHITHAIbHOE U HOPMAaJIbHOE.
Macca Tena u Bec.
Cunsl. B3anmogeiictsue Ten.

©oNo A WODNRE

[IpuHIUI CyneprIO3UIMU CHUIL.

-
o

3aK0HbBI JUHaMUKHN HrroTona.

-
=

OcHoBHBIE OIPCACIICHUA U MMOHATHA TCMbI «I[I/IHaMI/IKa)).

-
N

Cunbl ynnpyroctu, TpeHHUs.

LleHTpOOEKHBIE CHIIBL.

3aKOH BCEMUPHOrO TAroTeHus. Cuia TAKECTH. .
HesecomocTts. /IBUykeHnE BOKPYT 3EMIIH.
Nmnynbsc tena.

el e
No gk~ w

OcHoBHBIE OMPCACIICHUA U MMOHATHA TCMbI «3aK0HBI COXpPAaHCHHUA B MCXAaHUKCEC)).

-
oo

3aKOH COXpaHEHMs UMITYJIbCa

-
©

PeaxkTtuBHOE JABVIKCHUC KaK COXPAHCHUC NMITYJIbCa

N
©

MexaHnueckas OHEPTIUA: KHHCTUYCCKAA U IMMOTCHUAJIbHAA.

[N
=

3aKOH COXpaHEHMsI DHEPTUU

Pa6ora u moutHOCTh. CBA3b € SHEpTUEH.

MOMEHT CuJIbI OTHOCUTEIBHO OCH BPALLEHUS.

OcHOBHBIE OIIpeecHNs] U TOHATHS TeMbl «CTaTuKay.
OCHOBHBIE OIIpENETICHNS U TOHATHS TeMBI «I HIpOoCcTaTHKa».

N RN NN
o gk wd

[Tneuo cunbl. CroxkeHue cuil, NPUIOKEHHBIX K TBEPAOMY

N
~

AbcomotHO TBEpAOE Teno. [locTynaTenbHoe U BpalareabHOE JBUKEHHE TBEPAOIO Tela

N
oo

VYcnoBust paBHOBECHsI TBEPIOTO Tea. Y CTOMYMBOE, HEYCTOMUMBOE, O€3pa3InyHOE PAaBHOBECHE.

)
©

Mexaunueckue KoJieOaHus.

w
©

AMIuuTya, Nepuo, yactoTa, ¢asa KonedaHui
CBoOo/iHBIE U BBIHYX/IEHHBIE Koslebanus. Pesonanc.
ABTOKO€0aHMsI. AHKEPHBIH MEXaHU3M.
MexaHnuecKue BOJIHBI.

W W W w
P opnhRE

CBolicTBa MEXaHUYECKUX BOJH. J[JTMHA BOITHBI.

w
o

3BYKOBBIE€ BOJIHBI. PactipocTpaHeHr€e BOJIH.

w
S

YJ'II)TpaSBYK " €0 UCIIOJIB30BaHHUC B TCXHUKC U MEIHUIITMHC

N
©

Hcropus aTOMHCTHYECKUX YUEHUM.

[N
=

Ha6J'IIOIleHI/I$I U OIIBITBI, HOATBCPIKAAOIINEC aTOMHO-MOJICKYJISIDHOC CTPOCHUEC BCIICCTBA.
Macca u pa3MEphbl MOJICKYII.

TennoBoe IBHKEHUE.

AOcomoTHas TEMIICpAaTypa KaKk MEpa cpenHeﬁ KUHETHYECKOM OHCEPIUU 4aCTHUIL]

NN
> own
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25. CBs3b MEXIY aBJICHUEM M CPEeIHEH KMHETHUECKOM YHeprueil MOJIEKyII rasa.
26. OCHOBHBIE ONIPE/IEICHUS U MOHATHUS TeMbI «MOJIEKYISIPHO — KHHETUYECKAast TEOPUSD.
27. OObscHeHHE arperaTHbIX COCTOSIHUN BEIIECTBA HA OCHOBE aTOMHO-MOJICKYJISIPHBIX IPEACTaBIe-
HHUI.

28. Mogens uaeaapHOro rasa.

29. Mopaenb CTpOCHHS YKHIKOCTH.

30. HacsllieHHbIe U HEHACBHIIIEHHBIE Iapbl. BiaXxHOCTh BO3IyXa

31. OcHOBHBbIE ONpENENeHUs U MOHATUS TEMbI «ArperaTHbIe COCTOSIHUS BEIIECTBAY.
32. IloBepXHOCTHOE HaTsHKEHUE U CMaYyUBaHUE.

33. Mopenb CTpOCHHUS TBEPBIX TEIL.

34. AmopdHbie BenecTBa U KUAKUE KPUCTAIUIBI

35. . Baytpenssist sHeprus u pabora rasa.

36. OcCHOBHBIE OTIpe/IEICHUS U MTOHATUS TeMbl « T epMoarHaAMUKa.

37. IlepBblii 3aKOH TEPMOAMHAMUKYU U €r0 IPUMEHEHHUE.

38. HeoOpaTtnMocCTh TEIJIOBBIX ITPOIIECCOB.

39. TemuoBble IBUTATENN U IBUTATEIN BHYTPEHHETO CTOPaHMUS.

40. KIIJI TerioBbIX IBUTATCIICH.

41. OxpanHa OKpyXKaroien cpeibl.

14. B3zaumopelicTBUE 3apsHKEHHBIX TEN. DJIEKTPUUECKUN 3apsil.

15. 3akoH coxpaHEHHSs MIEKTPUUECKOTO0 3apsia.

16. OcHOBHBIE OIIpEIEIICHUS U MTOHATHUS TEMBI « DIIEKTPOCTATUKAY.

17. 3akon Kynona. Dnextpuueckoe noie.

18. HanpskeHHOCTbH MOJIS.

19. Ilorenuuan nons. Pa3HoCTh MOTEHLINANOB.

20. IIpoBOIHUKH B 3JEKTPUYECKOM I0JIE. DIEKTpUUYECKast EMKOCTb.

21. Konpencatop. J{MANEKTPUKH B AJIEKTPHUECKOM TOJIE.

22. KonpaeHcaTopbl MPH MapauieTbHOM COSTMHEHHN.

23. KonaeHcaTopbl MPH MOCIIEI0BATETLHOM COSTUHEHUH

24. TIoCTOSIHHBIH AIEKTPHUECKUI TOK.

25. OcHOBHbI€ ONpe/IeTeHUs U MOHATHUS TeMbl «Lleny MOCTOSIHHOTO TOKay.

26. Cuna Toka, HanpsHKeHHE, SJIEKTPUIECKOe CONPOTUBIICHHUE.

27. 3axon Oma Juid yyacTKa LIeNH U JJIs TIOJHOM Lienu.

28. TlocnenoBarenbHOE U MapalieIbHOE COETUHEHNE IPOBOJHUKOB

29. PacnpezneneHue TOKa U HAIIPsDKEHUS B LIETTH.

30. BJ1C ucroyHmka TOKa.

31. MocnenoBarenbHOE U MAPATIIEIBHOE COSTMHEHNE HCTOUHUKOB.

32. TemnoBoe aeiicTBHE MIEKTpUIECKOro Toka. 3akoH J[xoys-Jlenna.

33. MONIHOCTH JIEKTPHUIECKOTO TOKA.

34. MarnuTHOe 1nosie. MarHuTHBIN TOTOK.

35. OCHOBHbIE ONPE/IEICHUS U MOHATHUS TEMbI « DJIEKTPOMArHETU3M.

36. IlocTostHHBIE MAarHUTHI U MArHUTHOE I10JIE TOKA.

37. Cuna Ammnepa.

38. MHaykust MarHUTHOTO TTOJIS.

39. SIBieHME AMEKTPOMArHUTHON MHIYKIIMY ¥ 3aKOH 3JICKTPOMAarHUTHOW WHAYKIH Dapayes.
40. Camoumnnykiws. MTHIYKTHBHOCTb.

41. KaTymku HHAYKTUBHOCTH.

42. KoneGaTenbHbII KOHTYP.
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43. CBOOOJHBIE ITEKTPOMArHUTHBIE KOJICOAHUSI.

44. BpIHYXJICHHBIC JIEKTPOMArHUTHBIE KOJIEOaHMS.

45. OcHOBHBbIE OIIpENETICHUS U MOHATHUS TeMbI «llepeMeHHbIN TOK».

46. DneKTpUYecKHil pe30HaHC.

47. DneKTpOMarHUTHOE MOJI€ U AJIEKTPOMArHuTHbIE BOJHEL. [IpUHIMIBL paguocBs3u

48. CBer KakK 2JICKTPOMarHuTHas BOJIHA.

49. OcHOBHBIE ONPEEIICHUS U TOHATUS TeMBbI «I eoMeTpruuecKasi ONTHUKaY.

50. OcHOBHbIE ONpeIeIeHNs U TOHATHS TeMbl «BOJIHOBasI ONTHKAY.

51. 3akoHbI OTpaxkeHUs U MpesromiieHus cBeta. [lonHoe BHyTpeHHee OTpaxeHHe.

52. Jlucniepcusi u qudpaKus CBETA.

53. Pa3znuuHbIe BUIBI JIEKTPOMATrHUTHBIX M3JIy4EHHH, UX CBOWCTBA M MPAKTHYECKHE TPUMEHEHHS.
54. OnTuueckue npruoOopHlI.

55. Crpoenue aToma.

56. ITnanerapnas monens U Mojaenb bopa.

57. llornomieHue u UCITyCKaHNUE CBETa aTOMOM.

58. ATOMHBIC JIEKTPOCTAHITHH.

59. KBaHTOBaHHWE YHEPTHUH.

60. [IpuHOMT IEHCTBHS M MCIIOIB30BAHMS Ja3epa

61. Iocrynatsl bopa. U3ny4yenne u nmornomierrne (GOTOHOB MPH MEPEXOJIE ATOMA C OAHOTO YPOBHS
SHEPTUH Ha JPYIOM.

62. Bunsl cnexTpoB. CrieKTp ypOBHEW YHEPTUU aTOMa BOJIOPO/IA.

63. CrioHTaHHOE U BBIHYXJACHHOE M3Ty4YeHue cBeta. Jlazep.

64. Hyknonnas mozens sigpa 'eiisendepra-lBanenko. 3apsia saapa. MaccoBoe uncio sapa. M30Tomsbl.
65. PagnoaktuBHOCTH. Anb(a-pacnaj. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3Iy4yeHue.

66. 3aKoH pagMOaKTUBHOTO pacnana. PagroakTHBHBIC M30TOIBI B IPHPO/IE.

67. ColicTBa HOHM3HPYIOLIETO W3ITy4eHHs. BiusiHre paoaKTHBHOCTH HA KUBBIE OPTaHU3MBI.
EcrectBenHblil (poH nznyuenus. Jlozumerpus.

68. DHeprus cBsI3u HYKJIOHOB B sifipe. Slnepubie cuibl. Jledekt macchl sipa.

69. Snepusle peakuuu. Jlenenue u cunTes saep. SAnepHble peakTopsl.

70. IIpobGnemsl ympaBiasieMOro TEpMOSIEPHOTO CHHTE3a. DKOJIOTHYECKHE acTIeKThl Pa3BUTHS IepHON
JHEPreTHKHU.

71. MeTozapsl perucTpaluy U UCCIeI0BaHMs AIEMEHTAPHBIX YacTHUII.

72. dynpaMmeHTanbHbIE B3auMozecTBUs. bapnonsl, Me30HbI 1 nenToHsl. [Ipencrasnenne o Cran-
JTapTHOM Mojaenu. KBapK-rit0OHHAst MOJAENb aJPOHOB.

73. Dramsl pa3BUTHSA acCTPOHOMHH. [IpuKiIaHOE M MUPOBO33PEHUYECKOE 3HAUEHUE aCTPOHOMHUH.

74. TlpuMeHUMOCTb 3aKOHOB (DU3UKU 1J1s1 OOBSICHEHUS IPUPObI KOCMUYECKHX O0BEKTOB.

75. Metoapl acTpOHOMUYECKHUX HcciaenoBanmil. COBpeMEHHBIE ONTHYECKUE TEIECKOMBI, paroTeNe-
CKOIIbI, BHEaTMOC(epHasi aCTpPOHOMHUSI.

76. Bun 3Bé3aHoro HeOa. Co3Be3nus, sipKue 3BE3/IbI, IIIAHEThI, UX BUAUMOE JBIKEHUE.

77. Conneunas cucrema.Comnnue. ComHeuHast akTUBHOCTh. Mcrounuk sHepruu CosHLa U 3BE3.
78. 3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma "creKTpaibHbIi KJIacc -CBETUMOCTB'".

79. 3BE3bI IVIaBHOM ITOCIIENOBATEIBLHOCTH. 3aBUCUMOCTB '"Macca -CBETUMOCTD" I 3BE3]1 IIIaBHOM
MOCJIeI0BaTeNbHOCTU. BHYTpeHHee cTpoeHue 3BE3 .

80. CoBpeMeHHbIE PEICTABICHUS O TIPOUCXOXKIACHUH 1 dBOIFOIMK CONTHIA U 3BE3]T. DTAITbl KU3HH
3BE3I.

81. Muneunsiit [1yTs - Hama ["anaktuka. [Tonoxxenue u nmxenne Connia B ['anakTuke.

33



82. Tumnsl ranaktuk. Pagnoranaktuku u kBazapsl. UEpHBIE TBIPHI B SApaXx TajJakTHK.

83. Bcenennas. Pacmmpenue Beenennoi.

84. 3axon Xa06ina. Pa3beranue ranaktuk. Teopus bonpiioro B3peiBa. PennkroBoe uzinydenue.
85. Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

2.1.2. Ilpumepnuie sapuanmsol 3a0au.

1. Bwunabl nBuxeHus.
HazoBu Bua nBMKEHUA.

[ToneT ropu30HTAIEHO OPOLIEHHOTO Tea.

Orger:
- IPAMOJIMHENHOE - BpaujaTeabHoe
- KosebarenabHOe - KPUBOJIMHEWHOE

2. JIBmwxkeHUE aBTOMOOUIISI OTHOCUTEIBHO JPYTUX Tell

Boaurens aBmkylierocs aBTOMOOUIISI OTHOCUTEIBHO CUICHBSI aBTOMOOUIISI HAXOAUTCS B
- IBIDKCHUH - IOKOS

[lepeBog METPOB B KM U HA0OOPOT.

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

81l M= KM.

3. BpaH_[aTeJ'IBHOC JABHXXCHUC.

Hepnon BpalllCHUsA CGKYHHHOﬁ CTPCJIKH MCXaHNYCCKHUX 4aCOB -
- CCKyHIa - 4qac -Trojg
- CYTKH - MUHYTa - MCCiA1L

4. YacroTa u nepuo]i BparieHusl.

DneKTpuuecKas Ipelb ¢ 5 CKOPOCTSIMU BpallleHus MpeIHa3HaueHa JJIs BHIITOIHEHUS Pa3IMUHBIX CTPO-
uTenpHbIX padoT. [Ipu omHOIM U3 ckopocTel potop apenu coBepiraer 1333 obopora B MUHYTY.
Haiiau yacToTy Bpalienust poropa u Iepuo.

YacroTa BpamieHus poropa 'y
[Iepuon Bpamenus T= CEK.
5. UYacrora.
UYemy paBHaA 4acToTa BpallleHUs KoJieca Benocunena, eciu 3a 60 cex. Ono cosepiiaer 600 060poToB?
Yacrora BpamieHus paBHa I'o.

6. Tpaekropus.

OTHOCUTENHHO 3eMITH TPACKTOPUA ABUKCHHUA MOJICKYJIBI r'a3a —
- JIOMaHas JIMHUA - KpuBas JIMHUA.

7. EcTb 1M IBMXEHNWE OTHOCUTEIBHO JAHHBIX TEJ ?
JIBa aBTOMOOWIISL IBMKYTCSI TIO IOPOT€ TaK, YTO HEKOTOPOE BpEeMsl pACCTOSIHUE MEXKIY HUMU HE MEHSI-

eTcsl.
JIBa aBTOMOOUIISI HAXOASTCS B IBUKEHUH OTHOCUTENBHO:
- Ipyr JIpyra - IepEBbEB BAOJb JIOPOTH - CUJICHBSI.

8. JlBmxeHue.
Br16epu ipaBUIIBHBIN BapuaHT OTBETA.
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Bpewmsi, 3a koTopoe Teso coBepiiaet 0 JHO KoJieOaHue -

- 4aCTOTa BpalllCHUMA - ICpruoa BpallCHUA
- repil - YCKOpEHHE
- IePUO/] KOJICOaHMIA - 4aCTOTa KOJICOAHMIA

9. KosebarensHOE IBUKEHUE.

Kawmepron 3a 1 cexynny cosepiuaet 447 xonebanuii. Yemy paBeH nepuos Konedanuit kameptona T?
[Tepuon konebanuii kameproHa T paBeH CEK.

10. Yucno kosiebanuii.

- TPAEKTOPHUSL.

Yactora konebanuii kpeuibeB muenbl paBHa 323 I'm. Ckonbko kojebaHuWil 3a 1 MUHYTY cOBepIIacT

KPBLUIO MYEebl ?

Kpsbuto muenst 3a 1 MuHyTY coBepiiaer MOJIHBIX KOJeOaHui.

11. BemecTBo u TENO

HazoBwu, uTo Takoe depessnnas 0ocka ¢ TOYKU 3pSHUS PUZUKH.
-Teno -SIBiieHne

12. ®Ousnyeckue, XUMHYECKHUE, OMOJIOrHYCCKUE SIBJICHHS

-BemiectBo

yKa)KI/I, K KaKUM SBJICHUAM ITPHUPOAbI OTHOCHUTCA IMPOUCCC: ---«HOYbIO HA HeOe 3araaio4Ho MCpHaroT

3BE3BIY.
9T0:

-XUMHNYCCKOC- ABJICHUC -(bI/ISI/I‘IeCKOG SIBJICHUC

13. SIBuenus

BI)I6epI/I BCC IMMOHATHUA, OTHOCAIIUECA K CBETOBBIM SABJICHUSIM.

-1ap KaTUTCS -IJTBIBET OPEBHO
-MYPJIBIKAHUEC KOIIKH -CJIBIIIHBI paCKaThkl rpoMa
-CBHHEI] TUIaBUTCS -CBEpPKAEeT MOJIHUS
-HaCTyIaeT PaccBeT -BOJa KUITUT

14. Muxkpo-, MaKkpo, MeraMmup

—-15

VKaxH, K KAKOMY TIOHATHIO oTHOCcUTCs npomon (1 - 10 M):

-MHUp -MaKpOMHUP

15. Bunel pusndeckux sBneHuit

-OMOJIOrUYECKOE SIBJICHUE

-X0JIOAAET
-CHET TaeT
-3BE3/1bI MEPLAIOT

—MHKPOMHP

Bri0epu, k kakoMy BUAY (PU3UUECKUX SABJICHUNA OTHOCUTCS MPOLECC «3apsIKa HIEKTPOMOOHIIS»:

-3BYKOBELIC -MCXaHHUYCCKUC
-CBCTOBBIC -3JICKTPUYCCKHC
-TCIIJIOBBIC - MAarHuTHLIC

16. 3aBHCHMOCTH CBOWMCTB TBépI[Ol"O TCJ1a UK KUJAKOCTHU OT TEMIICPATYPHhI.

Yrto noMeHseTCs IIprU UBMCHCHUH TEMIICPATYPbI MCTAJUIMYCCKOT'O mapa?

Bri6epu Bce mpaBuIbHBIE BAPUAHTHI OTBETA
-PaccTostHue Mexay 4yacTUIIaMy METaJUIMYECKOro 1apa
-ATOMBI METaJUTMYECKOTO IIapa

-O0BEM METAINIMYECKOTO I1apa

-Jlpyroi oTBeT
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17. Monekynbl BOJBI B pa3JIMUHBIX KUJIKOCTAX

OpauHaKOBBIE JIM MOJIEKYJIBI BOJIBI B KUIIITKE U MOJIEKYJIBI BOJbI B XOJIOITHOM COKE?
Bri0epu npaBuiIbHbIN BapHaHT OTBETA.
-Paznble -OnMHaKkoBbIE -Henb3s onpenenuts

18. Camas maiieHpKas 4acTULA.

JlomoaHu IpeIyioKeHHe OJHUM CIIOBOM (3aIMIIU €r0 B UMEHUTEIHLHOM IaJIexke).
-CaMol MaJIEHbKON YacTHIIEH BEIECTBA SIBIISIETCS

- [Togymail u OTBETH Ha BOIIPOC.

Uto Takoe Mosekymna?

Br106epu npaBUIIbHBIN BapuaHT OTBETA.

Monekyna — 3T0:

-camast 0OJIbIIIasi YaCTHIIA BEIIECTBA -caMasi OOJIbIIIasi YaCTHUIlA aTOMa
-camasi MaJI€HbKas 4aCTUIIA BEIleCTBa -OoJiee MenKasi 4acTUIa aToMa

19. Cocrostuus BelecTsa

UTO M3 HIKETIEPEUUCICHHBIX CBOMCTB XapaKTEPHO Il TBEPIOTO Tena?
-HeBo3MoxkHO onpenenuts 00bEM -3anonHseT BeCh MPeJOCTaBICHHBIA 00BEM
-Coxpansier 00bEM - Jlerko cxxumaercst

20. CpoiicTBa TBEPIOTO BEIIECTBA

TBEpIOCTHIO BEILIECTBA SBISAETCS:

-BO3MOKHOCTb Toclie Aedopmanuu npuodperaTs NepBOHAYATBHYIO popMy
- €r0 CIIOCOOHOCTH COTIPOTHUBIISITHCS PA3PYIICHUIO

-ero CONMPOTHUBJICHHE BO3ICHCTBUIO APYroro Tena

21. Omnpenenenne qudpdysun

Urto takoe quddy3usn’?

OT0 u3MeHeHne 00bEMa )KUIKOCTH MPU HArpeBaHUH WU OXJIAXKICHHUH.
(3anuwu «sepro» unu «HesepHo».)

Otser:

22. Bpibepu npaBUIIBHBIN OTBET.

Juddy3ust IpoUCXOaUT B TEUCHHE HECKOJIBKUX HENIENb:
-B KUJIKOCTSIX -B TBEPJBIX TeNax -B rasax

23. OkpalinuBaHue BOJbI B pa3HbIe IIBETa

YyeHuna PpUCYCT aKBAPCIIbHBIMU KpAaCKaMHU. YT00BI BOCIIOJIB30BATHCS APYruM NBETOM IIOCJIC TOTO, KaK

OHa pHCOBaja pO30BOM KPAaCKOM, y4eHHIIA OIYCTHIa KUCTOYKY B CTaKaH ¢ BOAOW. Boja okpacuiiach
B IBET.
910 (hn3HnYecKoe sIBICHUE HAa3bIBAETCS

24. BnusHue teMnepaTypbl Ha AU QPy3ut0 B TBEPABIX TENIAX

NwmeroTcs ABE XOPOIIO OTIIOJIMPOBAHHBIE INIACTHUHKY JkKeJie3a U cepedpa. VX kimagyT npyr Ha npyra u

C/IaBJIMBAIOT B THCKaxX. [lociie 3TOoro rmiacTUHKU OCTABISAIOT P KOMHATHOM TeMmepaType.
BriOepu BepHBIE yTBEpIKICHHSL.
-uddy3us xenesa u cepedpa NPOUCXOTUT OBICTPO
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-Jlnddy3un xene3a u cepedbpa HE TPOU30UAET

-3a 4-5 net npouzoitnér nuddysus xenesza u cepedpa MPUMEPHO
Ha 1 MM

-luddy3us B TBEPABIX TENaX MPOTEKAET OYEHb MEJIEHHO

25. Tlpumeps! nuddy3un

Cpenu onMcaHHbBIX CUTYaluid BbIOEpU mpuMepbl AU Py3un.

-B GaraxHuke MalIMHBI JeKaT KHATA U MSY.

Korna mamuvHa TpoHyaach, Msid HOKaTHIICS

-OTKpBITBIN COCY/L C YIIIEKUCIIBIM Ia30M IIOMELIAIOT Ha PhIUaXKHbIE BECHI U YPAaBHOBEIINBAIOT TUPb-
kamu. Habmroias HekoTopoe BpeMs 3a ypaBHOBEILIEHHBIMU BECaMU, 3aMEYal0T, YTO PaBHOBECHE Be-
COB HapyLIWJIOCh

- bob110#1 pe3UHOBBIN BO3IYIIHBIN 11ap, HAMOJHEHHBIN TeJIMEM, Yepe3 HEKOTOPOE BpeMs CIyBaeTCs
-XO0poIo HaayThIH U CAABICHHBIN pyKaMy M9 OBICTPO BOCCTAHABIMBAET CBOIO MPEXKHIO (op-
My, €CiIi yOpaTh pyKu

-B nr00yto nmorojty 1bIM OT KOCTpa MOCTENEHHO NepecTaéT ObITh BUIUMBIM Yepe3 HEOOIbLION ITPo-
MEXYTOK BPEMEHU

26. uddysus B Bo3myxe

OObscHU pacTpocTpaHEHHE B BO3JIyXeE 3amaxa JpIMa.
-MoJekyJbl bIMa COCTOST U3 aTOMOB

-IIpoucxoaut auddys3us MOIEKy AbIMa C MOJIEKYJa-
MU BO3/yXa

-IIpourcxonut 6pOyHOBCKOE IBUKEHUE

-ATOMBI JbIMa OTJIMYAIOTCSI OT MOJIEKYJI BO3/1yXa

27. Muddys3us B TKaHAX

IToueMy Henb3s OCTABIATH MOKPYIO TKaHb, OKPALLIEHHYIO B UEPHBIN 1BET, HA JJINTENb-
HO€ BpeMs B COIPUKOCHOBEHUHU C PO30BOM TKaHbIO?
-JlononHu oObsACHEHME.
-Monekysbl 4€pHOI KpacKH yepe3 MPOMEKYTKH CMELIMBAIOTCA ¢ MOJIEKYJIaMU TKaHUU NIEPEXO0JIAT Ha
TKaHb.
-0T0 pU3NUECKOE SABJICHUE HA3bIBACTCS
- B xakom cirydae onucaHHBIH NPOLECC 3aMeINTCS?
-IIpu xunsueHnn o6enx TKaHel BMecCTe
-IIpu ctupke obeux TkaHel BMecTe mpu Temmneparype 60 rpaaycoB
-IIpu 3amMauyrBaHMM 00eNX TKaHEH BMECTE B XOJIOIHOM BOJIE

28. CMauMBaHuE U KalWUIIPHOCTh

-PacTekanmne >KUIKOCTH 1O TTOBEPXHOCTH TBEPAOTO Tejia Ha3bIiBaeTcs (dem?)
-Kakoe sBiienne onucano?

-PacTexanne BOIBI IO KOKE

Ortser:

29. Cunnl MPUTAKCHUA U OTTAJIKUBAHUS MCIKIY MOJICKYJIaMU

-Ecnu nnoTHO mpmkaTh JiBa aTbOOMHBIX JIMCTA, TO OHH HE ckiesTcs. [louemy?

Bri6epu ipaBUIIBHBIN BapuaHT OTBETA.

-JIeiCTBYIOT CHJIBI OTTAIKHBAHUS

-Monekynbl He MOTYT COJIM3UTHCSI HACTONBKO, UTOOBI MOACHCTBOBAIH CUITBI TPUTSKEHUS
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30. BzaumoseiicTBre 3apsi0B

B kakux ciay4asx 3TH Ha3JIEKTPU30BaHHbIE MIAPUKHU IPUTATHBAIOTCS?
- 3apsiAbl OAMHAKOBBI - 3apsibl pa3sHbIC - B IpYTUX CIIy4asx

31. JleicTBHE HAXIEKTPU30BAHHBIX TEIl

Kakoe nmelictBue OymeT OKa3bIBaTh MOJIOKUTEIBHO 3apsDKEHHAsS MajJoyka Ha MOJBEUICHHBIA OTpHIIA-
TEJIbHO 3apSKEHHBIN IapuK

-IITapuK OTTOJIKHETCS OT MAJIOYKH.

-IITapuk npuTsAHETCA K HAJIOYKE.

-Huuero He npou30MaET.

32. CBoiicTBa HaAIEKTPU30BAHHBIX Tell

YTO mOKaXKEeT OIBIT, €CNIM K IOABEIICHHOMY HE3apsKEHHOMY LMJIMHIPUKY U3 IUIACTMACChI TOAHECTH
IJIACTMACCOBYIO AJIOUKY, MOTEPTYIO O Oymary?
-Teno OTTONKHETCA OT NAIOYKH. -Teno nputsaHeTCA K MamouKe.

33. DnekTpu4ecTBo

OTMETB BCHICCTBA, KOTOPLIC SABJIAIOTCA IIPOBOAHHUKAM JJICKTPHUYCCTBA.

-BnaxHblii BO31yx -CyX0€ AEPEBO
-(apdop -cepebpo
-MeJb

34. [IpOoBOTHUKH M TUDIICKTPUKA

K HIapUKy 3apsS’KEHHOTO 3JICKTPOMCETPA MOAHOCAT HE3APAKCHHYIO IMAJIOYKY W KAaCaroTCA €ro. Kaxk u3-
MCHUTCH 3apia] 3JICKTPOMETpPA, CCJIM IMaJI0UYKa CACIaHa U3 MeTajia’?

-HemHoOro yBenuuurcs. -CraHeT paBHBIM HYJIIO.
-He n3menurcs. -HeMHOro ymenpmurcs.
-VBeauuurcs. -YMEeHBIINTCA.

35. TIpoBOJHUKH U U30JIATOPHI

HazoBu TECJIa, KOTOPBIC ABJIAKOTCA IPOBOAHUKAMU 3JICKTPUYICCTBA. OTMeTh ux:

-UCT (haHepbI -)KeJe3Hast pacuécka
-KUCT0€ sI0JI0KO -BO3/IyX B KOMHATE

36. Kakue MaTCpHraJIbl ABJIAOTCA IIPOBOJHUKAMU SJICKTPUUCCKOT'O TOKa?

-Mennas npoBosoka -I'pacpur

-JlucTrnnpoBaHHas Boa - Bo3nyx
- Bakyym - Kayuyk
-Bononposoanas Bona bymara - PTyTh

37. 3aKkoH coxpaHEHUs 3apsaia

JIBa OJIMHAKOBBIX METAJUIMYECKUX IIapuKa 3apsaIuiid OJHOMMEHHBIMU 3apsnamu+28q u+22q, 3arem
MIPUBEJIN B CONPUKOCHOBEHHE, a IOTOM pa3Beiu. Uemy cTal paBeH 3aps/ Kaxa0ro mapuka’?

3apsi IepBOTo MapuKa PaBeH g
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3apsi BTOPOro mapuka paBeH g.

38. HcrouHuk Toka

SBnsieTcs T KCTOYHUKOM DJIEKTPUIECKOTO TOKA dIEKTpUIecKast kopemonka?

-TonbK0 BO BKIIFOUEHHOM COCTOSHUH.
-Her.

-Jla.
39. IIpeBpaienue sHEPrUU B ICTOYHUKAX TOKA
Bepno nu yTBepxkaeHue?
B nunamo-maniHe MexaHH4ecKast SHEPTusl IPEBPAIIAeTCs B JIEKTPUUYECKYIO.

-Jla. -Nnorpga. -Her.
40. CymecTBOBaHHE TOKA B MPOBOJIHUKAX

B OpoH30BoIi IPOBOJIOKE €CTh CBOOOIHBIE JIEKTPOHBI, KOTOPBIE HEMIPEPHIBHO ABIKYTCS. TeuéT u 1no
IIPOBOJIOKE TOK B JAHHOM cilydae?

-Hornma teyér. -Teuér. -He Teuér.

41. Cwua Toka

Kakomy 0060pynoBan#io TouHEe BCETO COOTBETCTBYET cuia Toka B 18 A?

QJICKTpHUYCCKAas IIJIMTa C IBYyMs KOH(i)OpKaMI/I OJICKTPOJIOKOMOTHB
QJICKTPpHUYCCKAs JIaMIla HAKaJIMBAHUS KOMIIBIOTEP

42. BolyucieHue Cuiibl TOKa

Haiigu cuny Toka B 1aMIodke KapMaHHOTO (OHApHKA, €CIIU uepe3 MOoIMepeuHoe CeYeHHe HUTH Haka-
TUBaHMS JlaMrouku 3a 10 cexyna npotekaet 3apsan 1,76 K.

Cuia ToKa B TaMIIOYKE paBHA A.

43. EnuHUIBI U3MEPEHUS CHITBI TOKA

BLIpaSI/I CHJIy TOKa B aMIICpax.

1) 1478 MKA = A; 398 MA = A;
2) 328,9 MA = A; 4)5,08 kA= A.

44. DnexTpUyecKoe HaNpsHKEHUE
Yro TouHee Bcero xapakrepusyer Hampspkenue B 600 B?
-HanpspbKeHue Oatapeiku
-HaIpspKEHNE MEX Ty TPO30BBIMH 00JIaKaMH

- HalpsHDKEHHE OCBETUTEILHOM CEeTH
-HampsDKeHUE, HEOOXO0IMMOE TPOJIeHOyCy
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3. KPUTEPWM OLIEHKHW 3HAHUI

Kpurepun onenxku YCTHBIX OTBETOB
YCTHBIA OTBET 00Yy4arolerocsi JOKEeH MPEeICTaBIATh COOON CBSI3HOE, JIOTUYECKH MOCIea0-

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

[Tpu ouenke orBera O0O0yYaroIIErocsi HaJO PYKOBOJCTBOBATHCS CIEAYIOLIMMU KPUTEPHSIMH,
YUUTHIBATh:
1) NOJIHOTY M MPaBUIBLHOCTH OTBETA;
2) cTeneHb OCO3HAHHOCTH, [IOHUMaHUS U3y4EHHOT0;
3) s13pIKOBOE O(OPMIICHHE OTBETA.

Otmetka "5" cTaBUTCS, €CITU O0yUYaAIOITHICS:

1) nonHO u3naraer U3y4eHHbIH MaTepuall, 1aéT PaBUILHOE OIIPEIEIEHHOE OCBOCHUE MOHATH;

2) oOHapyXHMBaeT IOHUMaHKUE MaTepualia, MOXKET 00OOCHOBAaTh CBOU CYX/IEHUs, IPUMEHUTh 3HAHUS Ha
IIPAKTHUKE, IPUBECTU HEOOXOIUMBbIE IPUMEPHI HE TOJIBKO M0 Y4EOHHKY, HO M CAMOCTOSITEIIbHO COCTaB-
JICHHBIE;

3) uznaraet MaTepHal Mocjiae10BaTeIbHO U MPABUIHHO.

Otmetka "4" cTaBUTCS, €CIIU OTBET, YAOBJIETBOPSAET TEM K€ TPEOOBAHMSIM, YTO U JJIs OTMETKH "5", HO
oOyyJaromuiicst mormyckaer 1-2 ommOKu, KOTOpPBIE caM ke HCIpaBiseT, U 1-2 Henouéra B mocienoBa-
TEJBHOCTU ¥ 0(OPMIICHUH U3JIaraeMoro.

Otmetka "3" craBuTCs, ecnu oOyyaromuiicss 0OHapyKUBAET 3HaHWE U MOHUMaHHE OCHOBHBIX MOJIOXKe-
HUM JaHHON TEMBI, HO:

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

2) He yMeeT JIOCTaTOYHO IITyOOKO M JI0Ka3aTeIbHO OOOCHOBAaTh CBOM CY)KJIEHUS U IPHUBECTH CBOU
MIPUMEPHI;

3) uznaraet MaTepHall HeTOCIe0BATENIbHO U JOMYCKAET OMINOKN B U3JIOKECHUH ..

Otmetka "2" craButcs, ecnu obydaromuiics oOHapyKMBAaeT HE3HAaHUE OOJbIIEH YaCTH COOTBETCTBY-
IOLIEro paszzena U3y4aeMoro Marepuaina, J0MycKaeT OomMOKU B (hOpMYyTUPOBKE OINpeseeHui U Ipa-
BIJI, HCKXAOIME UX CMBICII, OECTIOpsAJ0YHO U HEYBEpPEHHO M3naraer marepuai. Ouenka "2" otmeua-
€T TaKue HEeJOCTaTKU B MOJATOTOBKE O0YYarOIIErocs, KOTOPbIE SBISIIOTCS CEPhE3HBIM MPEMATCTBUEM K
YCIIELITHOMY OBJIAZICHUIO TOCIENYIOIIMM MaTEPUATIOM.

Kpurepnii onenxkn PEIHEHUSA 3AJTAY
«OTIUYHOY - CTAaBUTCS €CIIM 00yJaroIuiics MPaBUIIbHO PEILIWII 33Jjauy U MOIY4rI IPaBUIIbHBIN OTBET.

«Xopouioy - eciii 00y4aroImuics MOHUMAET IPUHLIUI PEeLIeHUs 1 BbIOIHWA Oosbine 60 % pacderos.
«Y IOBIETBOPUTEIBHOY - €CIIH 00yUaIOIIHUiica He B OJTHOM 00BEME OCBOWII TEOPETHUYECKUI MaTepHa,

SaHaHHBII\/II B YCJIOBUH, UCHIBITBIBACT TPYAHOCTH IIPHU MPAKTHUICCKOM NPUMECHCHUHU IMOJTYYCHHBIX 3HaHPII>'I,
BBINOJHWI TipuMepHo 50% 3amaHus.

«HeynoBneTBOpUTENbHO» - 00YUAIOMIMKCS TJIOXO MIIM COBCEM HE OCBOMJI TEOPETHUYECKUI MaTepuall,
HE MMeeT HaBbIKa PUMEHEHUs 3HAHUI Ha MPAaKTHUKe, HE CMOT PEeIIUTh 33/1a4y.
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4. YHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
YYEBHOI'O IIPEJIMETA

OcHoBHas JInTepaTypa

OJI.1. Msaxumes, I'.f1. ®usuka: 10 knacc: yueOHuk: 6a30BbIii ypoeHs/ I'.51. Mskume, M.A. Tlerpo-
Ba, C.B. CrenanoB [u np. |.- 4-e usn., crep.- Mocksa: IIpocsemenue, 2022.- 399c.- ISBN 978-5-09-
087863-0.- TekcT HEMOCPEICTBEHHBIN.

OJL.2. Msikumes, I'.5l. ®usuka: 11 xnacc: yueOnuk: 6a30Bbiii ypoBens/ I'.51. Mskumes, M.A. [letpo-
Ba, O.C. YronbHUKOB [u ap. |.- 4-e u31., crep.- Mockaa: [Ipocsemenue, 2022.- 476¢.- ISBN 978-5-09-
087863-0.- TekcT HEMOCPEICTBEHHBIN.

JonoHUTeIbLHAS JUTEpPaTypa

JUL.1. BacunbeB, A. A. ®usuka. ba3osslii ypoBenb: 10—11 kiaccsl : yd4eOHUK Ui CpeTHETO 00IIEero
obpazoBanus / A. A. Bacunbes, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ uz., ucrp. u gon. — Mockga :
HOpaiit, 2024. — 211 ¢. — (O6meobpazoBatenbubiii mukn). — ISBN 978-5-534-16086-4. — Tekcr :
aneKTpoHHbIN // ObpasoBarenbHas iathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/544862
(mara obpamenus: 21.06.2024).

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

JUJL3. Actponomusi: 10—11 kmaccel : yaeOHUK A7isi cpenHero oouiero oobpazosanus / A. B. Komomuen
[n np.]; orBerctBeHHBIE pemakTopbl A. B. Komomumern, A. A.CadonoB.— 3-¢ u3a., mepepab. u
nomn. — Mocksa : FOpaiit, 2024. — 290 c. — (OOGmeo6pa3zoBarenbHbiii 1uki). — ISBN 978-5-534-
18300-9. — Tekct : amekrponnsli // OOpasoBarenpHas tiargopma IOpaiir [caiit]. — URL:
https://urait.ru/bcode/534742 (nara obpamenus: 21.06.2024).

JUL4. Tlepensman, . M. 3anmmarenbnas actpoHomusi/ S. U. Ilepensman. — Mocksa : Opaiir,
2024. — 182 c. — (Otkpsitas Hayka). — ISBN 978-5-534-07253-2. — Tekcr : anexktponHslit // O0-
pasoBarenbHas iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/538893 (nara obparieHus:
21.06.2024).

JULS. ImutpueBa B. @. ®usuka nis npodeccuil U crenuanbHOCTEN TEXHUYECKOro npoguis: y4ueo-
HUK JJ151 00pa3oBaTeIbHbIX yUpexIeHUH cpell. npod. obpazoBanus.— M., 2016.

JUL6.ImutpueBa B. @. ®uzuka nis npodeccuil U cnenuanbHocTeld TexHuueckoro npoguis. Coop-
HUK 337a4: y4el. mocodue A o0pazoBaTeabHbIX yupexaeHuil cpen. npod. oopazoBanus. — M.,2014.

HNudpopmanuonnsie pecypesl MurepHera:

WP.1.www.urait.ru — FOpaiit. O6pa3oBatenbhas miardpopma (nara oopamenus 21.06.2024)
WP.2.www.yaklass.ru I{ugposoii od6pazoBarenbhsiii pecype SKiace (nara oopamenus 21.06.2024).
WP.3. ludposoii obpasoBarenbHbiii pecypc IPRsmart https://www.iprbookshop.ru/4.html (mara
obparenus: 21.06.2024).

HP.4. DnextponHo-OmbimuoTeyHas cucrtema «Jlanp». dopma gocryna
https://e.lanbook.com/(nara obpamenus: 21.06.2024).
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