[Tpunoxenune Ne 12.2
K OCHOBHOI 00pa3zoBaTeIbHOM porpamme
MOATOTOBKH CIELUAINCTOB CPEAHETO 3BE€HA

MUWHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUST POCCUMCKOM OEJIEPALINN
(benepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEeIbHOE YUPEkKACHHE BhICIIET0 00pa3oBaHuUs

«MOCKOBCKHH MOJMTEXHUYECKUI YHUBEPCUTET» (MOCKOBCKUI NOJIUTEX)
NBanreeBckuit puman
MOCKOBCKOI0 MOJMTEXHUYECKOI0 YHUBEPCUTETA

YTBEPXIAIO
Hupekrop ¢drmana

H.A. BappiinnkoBa

09 ssaBaps 2025 .

KOMIUVIEKT KOHTPOJIbHO-OHEHOYHBIX CPE/ICTB

AV TEKYIIETro KOHTPOJIA 110 y‘leﬁHOMy NnpeamMeTy

OVIL.12. PU3UKA

(yriyOneHHBINH YPOBEHB)

TSl CTICIMATBHOCTH CPEJTHETO TTPOQPECCHOHATBLHOTO 00pa30BaHUs
54.02.01 du3aiin (1mo oTpacasim)

(TexHoNornuecKuil npoduIib)

.

CepTtudukat: 259FB26345302602EFB4D49A6B2A45EA
Bnapgeneu: BapbiwHnkoBa Hatanba AnekceesHa
OenictButeneH: ¢ 02.09.2024 no 26.11.2025

JOKYMEHT MOANMmMCcAH
QNEKTPOHHOW MOAMUCHIO

2024



KoMIIeKT KOHTPOIbHO-OLIEHOYHBIX CPEACTB I TEKYIIEro KOHTPOJS MO yueOHOMY Mpen-
Mety OVIIL.12.®usnka pazpadboran B cOOTBETCTBUM ¢ DenepaibHBIM TOCYAapCTBEHHBIM 00pa3oBa-
TEIBHBIM CTAHJIAPTOM II0 CIEIHAIBHOCTH CpelHero mnpodeccuoHaibHoro obpaszoBanus 54.02.01
Huzaiin (o otpacnsam) (mpuka3z Munnpocsemenus Poccun ot 05.05.2022 Ne308, 3apeructpupoBan
B Munrocre Poccun 25.07.2022 Ne 69375) (B pen. ot 03.07.2024); Ha ocHOBe TpeOoBanuii dene-
paTbHOTO TOCYJApCTBEHHOTO 00pa30BaTENIbHOIO CTaHIApTa CpPEJHEero oOmero oOpa3oBaHUs
(yrBepkneH mpuka3 MunoOpnayku Poccum ot 17.05.2012 N413, 3apeructpupoBan B MuHmocrte
Poccun 07.06.2012 Ne 24480) (B pen. ot 27.12.2023) u denepanbHoii 00pa3oBaTEIbHON MpOTrpaM-
MBI cpeqHero oomero oopa3zoBanus (npuka3z Munnpocsemenust 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
«Konuenuuu mnpenonaBaHusi 0011€00pa30BaTENIbHBIX AUCHUIUIMH C y4€TOM MpodeCcCHOHAIbHOM
HAIPaBIEHHOCTU MPOTrpaMM CpeAHEero NmpodecCHOHATBLHOrO 00pa3oBaHMs, pealn3yeMblX Ha 0aze
OCHOBHOTO 00111ero oopaszoBanus» (Pacnopsikerne Munnpocsemenus Poccuu ot 30.04.2021 Ne P-
98); B cootBercTBUU C [10JIOKEHHUEM O TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTe-
cranuu oOy4arommxcs MBanreeBckoro ¢punmnaza MOCKOBCKOTO MOJUTEXHHYECKOTO YHUBEPCUTETA.
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1. IDACIHHOPT KOMIIVIEKTA KOHTPOJIBHO-OIIEHOYHBIX CPEJCTB
1.1. OO0aacTh NpMMeHeHHs KOMILIEKTA KOHTPOJIbHO-OLICHOYHBIX CPeCTB

KommiekT OLleHOYHBIX CPEICTB MpeIHa3HauyeH JAJIs OLEHKU pPe3yJIbTaTOB OCBOCHMS Yy4eOHOIO
npeamera OVIIL.12. dusuka:

Juunocmnuix

1) epasicoanckoeo socnumanusi:

— c(hOPMHPOBAHHOCTh TPAKIAHCKOW IMO3UIMH OOYYaIOUIETrocs KaKk aKTUBHOIO W OTBETCTBEHHOT'O
YJieHa POCCHICKOTO O0IIECTBa;

— HPUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKIX I'YMAHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;

— TOTOBHOCTb BECTU COBMECTHYIO JI€ATEIbHOCTh C IO3ULMU COTPYJHUYECTBA B MHTEPECAX IpaKaaH-
CKOT0 00IIIeCTBa, Y4aCTBOBATH B CAMOYIIPABICHUH B 00pa30BaTeIbHONW OpraHu3aIiig;

— yMeHHe 3(QQPEKTUBHO B3aUMOAEHCTBOBATH C COLUAIBHBIMU MHCTUTYTaMU B COOTBETCTBUHU C MX
(GYHKLIMSAMU M Ha3HAYEHUEM;

— TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM 1EATEIBHOCTH;

2) hampuomu4ecko20 60CNUMAHUAL:

— c(OpMHPOBAHHOCTb POCCUHCKOM IPpa)1aHCKOW UAEHTUYHOCTH, IaTPUOTU3MA;

— IEHHOCTHOE OTHOLIEHUE K rOCyJapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCUHCKUX YUEHBIX B 00-
nacTu GU3UKU U TEXHUKE;

3) 0YX08HO-HPABCMBEHHO2O 80CHUMAHUSL:

— c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI0 MIOBEACHUS;

— CHOCOOHOCTH OLEHHMBATH CHTYAalMI0O W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTUPYSICh HA MO-
pabHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JACATEIBHOCTH YUEHOTO;

— O0CO3HaHME JIMYHOI'O BKJIa/Ja B IOCTPOEHUE YCTOMYUBOTO OYAYIIEro;

4) sacmemuuecko2o0 60CNUMAHUSL:

— 3CTETMYECKOE OTHOULIEHHE K MHUPY, BKJIIOUasl 3CTETUKY Hay4HOTO TBOPUYECTBA, MPUCYIIEro (husnye-
CKOI HayKe;

6) mpy0o6ozo 60cnumanusL:

— HHTEepec K pa3InyHbIM cepaM NpopecCHOHATbHON AESITETbHOCTH, B TOM YHCIIE CBSI3aHHBIM C QU-
3UKOW M TEXHHUKOW, YMEHHE COBEpLIaThb OCO3HAHHBIM BbIOOP Oyaylied mpodeccuu U peaan3oBbl-
BaTh COOCTBEHHbIE JKU3HEHHBIE MJIaHBbI;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30oBaHHUIO U caMO0OOpa30BaHUIO B 001acT (U3UKHM Ha MPOTSHKE-
HHUH BCEH XKU3HU,

7) 9KON02UHEeCKO20 BOCRUMANUAL:

— c(OpMHPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYpPbI, OCO3HAHHE IJI0OATLHOTO XapakTepa 3KOoJoruye-
CKHUX Mpo0em;

— IUIAHUPOBaHME U OCYILECTBJIEHUE JACUCTBUI B OKpy’Kalolled cpele Ha OCHOBE 3HaHUS Leseil
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

— pacIIMpeHHe OMbITa JIEATETLHOCTH SKOJIOTMYECKON HalpaBIEHHOCTH Ha OCHOBE MMEIOLIUXCS 3Ha-
HUil 1o usuke;

8) yennocmu HayuHo20 NOZHAHUA:

— c(hOpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS (HU3U-
YECKOHN HAyKU;

— OCO3HAaHME IEHHOCTU HAY4YHOH JeATeIbHOCTH, FOTOBHOCTh B IpoOllecCe H3Y4deHMs] (DU3UKU OCy-
LIECTBIISATH MPOEKTHYIO M UCCIIET0BATENbCKYIO IEATEIbHOCTh MHANBUIYATBHO U B IPYIIIE.

Memanpeomemmnuix

1) 6a3oBbIe JTIOTHYECKHE JEHCTBUS:

— CaMOCTOSTENLHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

— OIpeNeNATh el IeATeIbHOCTH, 33]]aBaTh NapaMeTPbl U KPUTEPUHU UX TOCTUKECHUS;

— BBIABIIAITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMATPUBAEMbIX (PU3UYECKUX SIBICHUSX;



BHOCUTb KOPPEKTHUBHI B JIEATECILHOCTh, OIEHUBATh COOTBETCTBUE PE3YyJIbTATOB IICJISIM, OIICHUBATH
PHUCKH TMOCTIEACTBUMN JACATEIBHOCTH;
pa3BHUBATh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

BJIAJICTh HAYYHOH TEPMHUHOJIOTHEN, KITFOUEBBIMHU MMOHATHAMHU M METOIaMH (PU3UUECKON HAYKH;
BJIAJICTh HABBIKAMH y4eOHO-HCCIIEA0BATEIbCKOM M MPOEKTHON JESTEIBHOCTH B 00JAaCTH (H3HUKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY ITOMCKY METOJIOB PELICHUs 3a/1a4 (PU3UIECKO-
r'0 COAep)KaHusl, IPUMEHEHHIO Pa3IMYHBIX METOAO0B TIO3HAHUS;

OCYIIECTBIISATh PA3IMYHBIC BHUIBI AEATEIHLHOCTU MO IMOJYYEHHIO HOBOTO 3HAHMSA, €r0 MHTEpIpeTa-
[I1H, TPEOOPa30BAHMUIO ¥ IPUMEHEHHIO B PA3IIMUHBIX y4eOHBIX CUTYaLUsIX, B TOM YHCJIE IPU CO3/a-
HUM Y4eOHBIX TPOEKTOB B 00JIaCTH (HU3HKH;

BBISIBJISITH NTPUYMHHO-CIICICTBEHHBIC CBSI3M M aKTyalIW3WpOBaTh 3ajady, BBIIBHTaTh T'HIIOTE3y €&
pelIeH s, HAXOUTh apryMEHTHI JJIsl JOKa3aTeIbCTBAa CBOMX YTBEPXKICHUH, 3a/1aBaTh apaMeTphl U
KPUTEPUH PELICHUS;

aHAJM3UPOBATH MOJYUYCHHBIE B XOZ€ pEIICHHUs (PU3UUECKUX 33/1a4 Pe3yJbTaThl, KPpUTUYECKU OICHU-
BaTh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (pOPMYIHPOBATH COOCTBEHHBIC 33/1a4i B 00Pa30BaTEIbHON NESATEIHHOCTH, B TOM YUCIIE
NpY U3Y4EeHHH (DU3UKHY;

JaBaTh OLIEHKY HOBBIM CHTYallHsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

pa3pabarbIBaTh IUIaH pEelICHHs MPOOIeMbl ¢ YIETOM aHaIM3a UMEIOIINXCS MaTepHaIbHBIX H HEMa-
TEpHUATBHBIX PECYpPCOB;

YMETh IEPEHOCHUTH 3HAHUS 10 (PU3UKE B IPAKTUUECKYIO 00JIACTh )KU3HEICATEIBHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIacTeii;

BBIJIBUTaTh HOBBIC HJICH, TIPEIaraTh OPUTHHAIBHBIC [TOIXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]a4M, JOITyCKAIOIIUE aJIbTEPHATUBHBIC PELICHUS.

3) pabora ¢ uHpOopMaIUeCi:

BJIaJIeTh HaBbIKAMU MOJy4eHUs MH(opManuu (GU3NYECKOro COAEp)KaHUS U3 UCTOYHHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJIbHO OCYILIECTBIATh MOMCK, aHAJU3, CUCTEMATU3alUI0 U UHTEPIpPETalli0 UH-
(dbopMaruu pa3InyHbIX BUI0B U (OPM MPECTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIIHH;

UCMOJIb30BaTh CPEACTBa HH(POPMALIMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOIUH B PELLICHUH KOTHU-
TUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3allMOHHBIX 3ajlay C COOJIOJACHUEM TpeOOBaHUM 3ProOHOMHU-
KM, TEXHUKU 0€30IaCHOCTH, T'MTUEHBI, pecypcocOepeKeHusl, MPaBoOBbIX U 3TUYECKUX HOPM, HOPM
nH(GOPMAaIMOHHOHN 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOIO COAEPk aHMS B Pa3IUYHbIX opMmaTax ¢ Y4ETOM Ha3HAYEHUS WH-
¢dbopMaluu U 1eJIeBOM ayIMTOpUH, BbIOMpAsi ONTUMAIbHYIO (OpMY MHPECTaBICHUS U BHU3yalu3a-
LUH.

4) obuienwue:

OCYHICCTBJIATDH O6IJ_ICHI/IC Ha ypOKax (I)I/I3I/IKI/I " BO BHCypO‘IHOfI JACATCIIBHOCTH,
pacrno3HaBaTh MPEAINOCBUIKA KOH(i)J'II/IKTHI)IX CI/ITyaIII/Iﬁ " CMATYaTh KOH(l)HI/IKTI)I;
pa3BépHYTO 1 JIOTUYHO H3J1araTb CBOXO TOYKY 3PpCHUA C UCITOJB30BAHUEM A3BIKOBBIX CPCIACTB;

5) coBMecTHas eATeTbHOCTD:

MIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHYyaIbHON paboThI;

BBIOMPATh TEMAaTUKy U METO/bl COBMECTHBIX JEHCTBUI C Y4ETOM OOIIMX MHTEPECOB U BO3MOXKHO-
CTEN Ka)KOr'0 4JIeHa KOJUIEKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM JEATENbHOCTH, OPIraHU30BbIBATh U KOOPIUHUPOBATh JIEUCTBUS IO €€
JOCTUKEHHIO: COCTABIIATH IJIaH ACMCTBUMN, pacipeAesiTh pojiu ¢ y4€TOM MHEHUH Yy4aCTHUKOB, 00-
CYXJIaTh pe3yJIbTaThl COBMECTHOW PabOTHI;

OLICHHMBATh KaueCTBO CBOErO BKJAJa M KaXKIOr0 y4acTHHKAa KOMaHJAbI B OOIIMI pe3ynbTaT Mo pas-
pabOTaHHBIM KPUTEPHSIM;

IpeJIaraTe HOBBIE NPOEKTHI, OIIEHUBATh MJIEU C MO3WLIHUHA HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTHYE-
CKOH 3HAYNMOCTH,



— KOOPJIWHUPOBATH U BHINOJIHATH pabOTy B YCIOBUSIX pPealbHOI0, BUPTYAIbHOIO U KOMOMHUPOBAHHO-
TO B3aUMOJECHCTBUS;

— OCYUIECTBJIATH IO3UTUBHOE CTPATETHYECKOE TIOBEIEHUE B PA3IMYHbIX CUTYallUsX, IPOSBIATH TBOP-
94EeCTBO ¥ BOOOpaXeHHE, ObITh HMHUITHATHBHBIM.

6) camoopraHu3anus:

— CaMOCTOSITENIHO OCYIIECTBIIATH MO3HABATEIBHYIO AEATEIBHOCTD B 007acTH (PM3UKU U aCTPOHOMUH,
BBISIBJIATH TIPOOJIEMBI, CTABUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

— CaMOCTOSITEJIBHO COCTaBIISATH IJIaH PEIICHUs paCUETHBIX U KaUeCTBEHHBIX 3a/1a4, IJIaH BBIOJIHEHUS
MIPAKTUYECKONH pabOThl C YYETOM HMMEIOLIUXCSI PECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEH M MPEIIo-
YTCHUI;

— pacuupsaTh paMKH y4eOHOTO0 MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

— JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PELICHHE;

— OLICHUBATh NPUOOPETEHHBIN ONBIT;

— CcrnocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO SPYAULINUU B 00JacT (PU3UKH, TOCTOSIHHO MOBBI-
I1aTh CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHB;

7) CaMOKOHTPOJIb:

— J1aBaTh OLICHKY HOBBIM CHUTYalMsiIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLICHUBATH COOTBET-
CTBUE PE3Y/IbTATOB LIEJISM;

— BIAJETh HAaBBIKAMHU [MO3HABATEIbHON PEQIIEKCHH KaK OCO3HAHHS COBEPIIAEMbIX NEHCTBUN U MbIC-
JUTENbHBIX MPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHMIA;

— WCTOJIB30BaTh MPUEMBI peIIEKCUU TSl OLICHKH CUTYAIMH, BEIOOpA BEPHOTO PEIICHUS;

— OILICHUBATbh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

— MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3YNIbTaTOB AEITEIbHOCTH;

8) SMOIMOHANBHBIN UHTEIJIEKT, MPeroaaralonuii chopMUPOBaHHOCTD:

— CaMOCO3HAaHHs, BKJIIOYAIOIIET0 CIIOCOOHOCTh IMOHUMAaTh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BUJIETh
HaIPaBJICHUS Pa3BUTHUS COOCTBEHHOW AMOIMOHAIBHOM cephl, OBITh YBEpEHHBIM B ce0¢;

— CcaMOperyJIrpoBaHus, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBE/ICHNE, CIOCOOHOCTh aIallTUPOBATHCA K AMOIIMOHATILHBIM U3MEHEHUSM U MPOSIBIIATH THOKOCTB,
OBITH OTKPBHITHIM HOBOMY;;

— BHYTPEHHEH MOTHMBAllUH, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTH)KCHHIO LIEJIM U YCHEXY, ONTHMH3M,
MHULMATUBHOCTb, YMEHUE JIECTBOBATh, UCXO/I U3 CBOUX BO3MOXKHOCTEM;

— SMIATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh AMOLMOHAIBHOE COCTOSIHUE JIPYTHX, YUUTHIBATh
€ro Mpu OCYIIECTBIEHUH OOIIEHNUS, CHOCOOHOCTh K COYYBCTBUIO U CONIEPEKUBAHUIO;

— COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS C IPYTUMHU JIIO/IbMH,
3a00TUTHCS, IPOSIBIATH UHTEPEC U pa3peiiaTb KOHQIUKTHI.

9) npunstue cedst U qPyrux:

— TIpUHUMATH ceOsl, TOHMUMas CBOU HEJOCTATKU U IOCTOMHCTBA;

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

— IpHU3HaBaTh CBOE MPaBO U MPaBO JPYTUX Ha OIIMOKY.

Ilpeomemmnuix

10) chopMHpPOBAaHHOCTH MpPEJICTABICHUH O PO U MecTe (PU3MKHM U aCTPOHOMHHM B COBPEMEHHOM

Hay4YHOM KapTHHE MUpa, O CUCTEMOOOpasyrouleil poau U3MKU B pa3BUTHH €CTECTBEHHBIX HAyK, TEX-

HUKU M COBPEMEHHBIX TEXHOJIOTUH, O BKJIaZIe POCCUMCKHUX U 3apyOekKHBIX yUeHbIX-(DU3UKOB B pa3BU-

THE HAayK{; TIOHMMaHue (pU3NYEeCKON CYIIHOCTH HaONI0aeMbIX SIBICHMM MHKpPOMHpa, MaKpoMHpa U

MeramMMpa; MOHMMaHUE POJU aCTPOHOMHMH B MPAKTUUYECKOM JEATEIBHOCTH YEJIOBEKA U JaJbHEHIIEM

HayYHO-TEXHUYECKOM Pa3BUTUHU, poiu (pU3UKK B (HOPMUPOBAHUM KPYyro3opa U (pyHKIMOHAIBHOM Ipa-

MOTHOCTH Y€JI0OBEKa JUUIsl pELICHUs] IPAaKTUYECKUX 33]1a4;

26) chopMHPOBAaHHOCTh YMEHHI pacro3HaBaTh (PU3NUECKHe SBJICHU (ITPOILECCHl) U OOBACHITH UX HA

OCHOBE M3yYCHHBIX 3aKOHOB: PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE, CBOOO/I-

HO€ MaJIeHue Tell, IBUKEHHE 110 OKPYKHOCTHU, HHEPLUs, B3aUMOJIEICTBHIE Tell, KoyeOaTeIbHOE JIBUXKe-

HUE, PE30HAHC, BOJHOBOE JBMXeHUE; U y3us, OpOyHOBCKOE BHUKEHHUE, CTPOCHHE KHUJIKOCTEH U

TBEPABIX TeJl, U3MEHEHHE 00beMa Tell NMpPU HarpeBaHUM (OXJIaXJIEHUH), TEIJIOBOE paBHOBECHE, UCHa-

peHue, KOHJIEHCal|s, IUIaBJICHNE, KpUCTAIN3allks, KUIIEHHE, BIaXKHOCTh BO3AYyXa, CBSA3b CPEAHEN Ku-



HETHUYECKOW SHEPIHH TEIUIOBOTO JIBUKEHUS MOJIEKYJI ¢ aOCOJIIOTHOM TeMIepaTypoi, MOBBIILICHUE J1aB-
JIEHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSA3b MEXKIY IapaMETpaMU COCTOSHUS ras3a B
M30IMpoleccax; IEKTpU3alus Tel, B3auMOJCHCTBUE 3aps0B, HarpeBaHUE MIPOBOJIHUKA C TOKOM, B3a-
HUMOJIEHCTBUE MArHUTOB, 3JIEKTPOMArHUTHAs MHIAYKLIMS, I€HCTBUE MAarHUTHOTO OJIsl HA IPOBOJHUK C
TOKOM M JIBUXKYIIMICS 3apsijl, 3JI€KTPOMAarHUTHbIE KoeOaHus U BOJIHbI, IPSIMOJIUHEHHOE pacipocTpa-
HEHHE CBETa, OTPAXKEHHE, IPeJIOMIIeHUE, MHTep(epeHtns, AUPpaKus U TOIIPU3ALUSI CBETA, JUCTIEP-
cusl cBeTa; (POTO3NEKTpUUecKuil 3(pQeKT, CBETOBOE JaBiieHUE, BOSHUKHOBEHUE JIMHEHUATOro CreKTpa
aToOMa BOJIOPOJa, ECTECTBEHHAs! U UCKYCCTBEHHAs paJJMOaKTUBHOCTB;

30) BiajsieHUEe OCHOBOMNOJIATAIOIUMH (PU3MUECKUMU MOHIATUAMHU M BEJIMUYUHAMHU, XapaKTEPU3YIOIIUMHU
¢bu3nyeckue Npoueccs! (CBSI3aHHBIMU ¢ MEXaHMUYECKUM JBH)KEHUEM, B3aUMOJICHICTBUEM TeJl, MEXaHU-
YeCKMMHU KOJICOAHUSMHU M BOJIHAMH; aTOMHO-MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBA, TEIIOBBIMHU IIPO-
LIECCaMU; NIEKTPUUECKUM U MarHUTHBIM MOJISIMU, JIEKTPUUECKUM TOKOM, 3JI€KTPOMArHUTHBIMU KOJIe-
0aHUSMHU U BOJIHAMH;, ONITHYECKUMHU SBJICHUSMH; KBAHTOBBIMH SIBJICHUSIMH, CTPOCHHEM aTOMa M aTOM-
HOTO $]pa, PaJUOAKTUBHOCTHIO); BJIAZICHUE OCHOBOIIOJATAIOUIMMU ACTPOHOMHUYECKUMH IMOHSATHUSMU,
MIO3BOJISIIOIIMMHU XapaKTEepU30BaTh MPOLIECCHl, TPOUCXOAIINE Ha 3BE3/1aX, B 3BE3JHBIX CHCTEMAx, B
MEXTraJlaKTH4ECKOM cpefie; NBUKEeHNEe HEOECHBIX Tell, SBOJIIOLIUIO 3Be3]1 U BeeneHHoi;

40) BiajeHNe 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOpHsSIMHU (3aKOH BceMupHoro Tsrorenus, I, I u 11
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOW SHEpruM, 3aKOH COXpPAHEHUs MMITYJbCa, PHH-
LI CYNEPHO3ULMHU CUJI, IPUHLHUIT PAaBHOIIPABHOCTU WHEPLMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISPHO-
KMHETHUYECKYIO0 TEOPHUIO CTPOCHHUS BELIECTBA, Ia30BbI€ 3aKOHBI, IEPBbII 3aKOH TEPMOAMHAMUKH; 3aKOH
COXPAaHEHHUs BJIEKTPUUYECKOro 3apsiza, 3akoH KynoHa, 3akoH Oma s yyacTka Lemnu, 3akoH Oma ams
IIOJTHOM 3JIEKTpUUYECKOU LenH, 3akoH Jlxoyns - JleHna, 3aKoH 3JIeKTpOMarHUTHOM MHIYKIMH, 3aKOH
COXPAHEHHUs SHEPIUH, 3aKOH IMPSIMOJIMHEMHOIO pacIpOCTPAHEHUsI CBETa, 3aKOH OTPa)KCHMsI CBETA, 3a-
KOH IPEJIOMJICHUsI CBETA; 3aKOH COXPAHEHUs HEPruM, 3aKOH COXPAHEHUS UMIIYJIbCa, 3aKOH COXpaHe-
HUS 3JIEKTPUYECKOI0 3aps/ia, 3aKOH COXPAHEHHUs1 MacCOBOI0 4YHCIIa, OCTyaThl bopa, 3akoH paguoak-
TUBHOTO PAcIa/ia); yBEPEHHOE UCIOIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH MpH aHan3e (PU3NIECKUX
SIBJIEHUM U TIPOLIECCOB;

56) ymMeHue yuyuThIBaTh I'PaHMIIbl IPUMEHEHUS U3YyUCHHBIX (PU3MUECKUX MoJeNel: MaTepualibHas TOU-
Ka, MHEepIHaJIbHasl CUCTeMa OTCcUeTa, UIealbHbIN ra3; MOJEIN CTPOEHUS ra3oB, )KMJIKOCTEH U TBEPIbIX
T€J, TOUYECYHBIN DJIEKTPUUECKUN 3apsf, AIepHas MOJAEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO sapa
IIpY pelieHnn (PU3NUeCcKuX 3a1ay;

60) BiajieHUE OCHOBHBIMH METOAAMU HAYYHOTO MO3HAHMS, UCHOJIb3yeMbIMU B (DU3UKE: MPOBOJIUTH
MpsiIMbIE M KOCBEHHbIE U3MepeHUsl (U3NUYECKUX BEIMYMH, BHIOMpas ONTUMAaJIbHBIN CIIOCO0 U3MEpeHus
U HUCIIOJIb3YSl U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN N3MEPEHUH, TPOBOIUTH MCCIIEN0BAHUE 3aBU-
cuMmocTel (pU3MYEeCKUX BEJITMYHH C MCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH, O0BSICHAThH MOJyYEHHBIE pe-
3yJIBTaThl, UCTIOJIB3YS (PU3NUYECKHE TEOPUH, 3aKOHBI M TIOHATHS, U JIeNaTh BBIBOBI; COOMII0IaTh IpaBU-
J1a 6€30MacHOro Tpyda IpH MPOBEACHUN HCCIEI0BaHUI B paMKax yueOHOT0 SKCIIEpUMEHTa U y4eOHO-
HCCIIEI0BATENILCKON JIEATEIbHOCTU € HUCIOJIb30BAHUEM IIU(PPOBBIX U3MEPUTENLHBIX YCTPOMCTB M Jia-
O6opaTopHOro 00OpyAOBaHUS; CHOPMUPOBAHHOCTH MPECTABICHUM O METOJaX TMOJYyUYEeHUs] HAyYHBIX
aCTPOHOMHUYECKUX 3HAHWM;

76) chopMHUPOBAHHOCTh YMEHHUSI PEIIaTh PACUETHBIC 33a/1a4M C SIBHO 3aJJaHHON (PU3MUECKOU MOJIEIBIO,
UCTOJB3Ys (PU3MYECKHE 3aKOHBI U MIPUHIUIIBI; HA OCHOBE aHaJIM3a YCJIOBUS 3a7ayll BBIOMpATh (pusmue-
CKYIO MOJIEJIb, BBIIEIATH (U3NUECKNE BETUUYUHBI U (POPMYJIIbI, HEOOXOAUMBIE JJIsl €€ pellleHus, TPOBO-
JMTh PacyeThl ¥ OLIEHUBATh PEAJILHOCTH MOJYYEHHOTO 3HaYeHUs (PU3NUECKON BEJIWYHMHBI; pelaTh Ka-
YeCTBEHHBIE 33Ja4H, BEICTpanBasi JIOTMUECKHU HEMTPOTUBOPEUHUBYIO 1IETIOUKY PACCYXACHUN C OMIOpPOH Ha
M3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SIBIICHMUS;

80) chopMupOBaHHOCTh YMEHHS IPUMEHSTH TTOJIYICHHBIC 3HAHMS TSI OOBSICHEHHS YCIOBHM TTPOTEKa-
HUS U3NYECKUX SIBICHUH B IPUPOJAE U JUIS MPUHATHUS NPAKTUUYECKUX PEIIeHUH B OBCEIHEBHOM KU3-
HU Jns oOecrieyeHHs O€30MacHOCTH MpU OOpalleHuu C OBITOBBIMH NMPUOOpaAMH U TEXHUYECKUMU
YCTPONCTBAMHU, COXPAHEHUS 3/10POBbS U COOIIOACHUSI HOPM 3KOJIOTHUECKOTO TIOBEJCHUS B OKPYKat0-
el cpene; MOHMMaHHEe HEOOXOAUMOCTH MPUMEHEHHUS TOCTHKEHUN (PU3UKN U TEXHOJIOTUHM ISl paliu-
OHAJILHOT'O NPUPOOIOJIb30BAHNUS;

90) chopMUpPOBaHHOCTH COOCTBEHHOMN MO3UIIUHU MO0 OTHOLICHHIO K (pu3ndeckoi nHpopManuu, noayya-
€MOH U3 pa3HbIX HUCTOYHHMKOB, YMEHUH HCIOJIb30BaTh U(PPOBBIE TEXHOJIOTUU Ul MOMUCKA, CTPYKTY-



PUPOBaHUA, UHTEPIIPETALIMM U IIPEICTABICHUs Y4eOHOH M Hay4HO-NOMYJISIpPHOW MH(OpMaum; pa3Bu-
THE YMEHUN KPUTHUYECKOTO aHAIN3a MOydaeMoi nH(pOpMaIiu;

100) oBnageHrne yMEHUAMHU pabOTaTh B IPYIIIE C BHIMOJIHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IuIa-
HUPOBATh pabOTy TPYNIBI, PAIIHOHAILHO PACIPENENATh ACATEIbHOCTh B HECTAHAAPTHBIX CUTYaIHSX,
aJIeKBaTHO OLICHMBATh BKJIAJ] KAXJIOTO U3 YYaCTHUKOB IPYIIIBI B PELICHUE paccMaTpuBaeMoi mpooJie-
MBI

ly) copMupOBaHHOCTh HOHUMAHUS POJIH (PU3UKU B SKOHOMUYECKOH, TEXHOJIOTHYECKOH, COLIMATIbHON
U 3TUYECKOH cdepax NesITeTbHOCTH YelIOBEeKa; POJM M MecTa (PU3MKH B COBPEMEHHON Hay4HOU Kap-
THHE MMpA; POJIX ACTPOHOMHUHU B IIPAKTHUYECKON NEATECIBHOCTH 4YEJIOBEKAa M AAJbHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH;

2y) chopMHUpOBAaHHOCTH CHCTEMBI 3HAHUH O (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUsX, Jei-
CTBYIOLIMX Ha YPOBHSIX MUKPOMHUDPA, MAaKpOMHpa U MEraMHpa, IpeCTaBICHUI 0 BCEOOIEeM XapaKkTepe
($U3NYECKUX 3aKOHOB; MPEACTABICHUN O CTPYKTYpe MOCTPOCHHs (PU3MUECKON TEOPHUH, YTO MO3BOIUT
0CO3HaTh POJIb (PyHIAMEHTAIbHBIX 3aKOHOB U IIPUHIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O MPUPO-
1€, TIOHATh TPaHULIBI IPUMEHUMOCTH TEOPHM, BO3MOXKHOCTH MX INPUMEHEHMs AJI ONMCAHMs €cTe-
CTBEHHOHAYYHBIX SIBJICHUH U IIPOLIECCOB;

3y) copMHPOBaHHOCTh YMEHHUsS pa3inyaTh yCIOBUS NMPHUMEHUMOCTH MOJENeHd (PHU3MUECKUX Tel U
IIPOLIECCOB (SIBIICHUIT): MHEpLMaNbHas CUCTEMa OTCUYeTa, MaTephalibHas TOYKA, PaBHOYCKOPEHHOE
IBUKCHHE, CBOOOHOE MajieHue, aOCOIIOTHO yrpyras aedopmarusi, aOCOTIOTHO yIPyroe U abCorOT-
HO HEYIPYroe CTOJIKHOBEHUs, MOJEJeH ra3a, >KUJAKOCTH U TBEPJAOTO (KPUCTAJUIMYECKOI0) Tena, ujae-
QJIBHOTO ra3a, TOYEYHbIH 3aps], OJHOPOJHOE 3JIEKTPHUYECKOE I0JIe, OJHOPOAHOE MAarHUTHOE IOJIE,
rapMOHHYECKHE KojeOaHMsl, MaTeMaTUYeCKU MasTHUK, UJCaIbHbIN NPYKMHHBIA MasgTHUK, FAPMOHU-
YECKUE BOJIHBI, UICATBHBIN KOJICOATCIIbHBIN KOHTYp, TOHKAs JTMH3a; MOJIEeNIeH aTOMa, aTOMHOTO Sipa U
KBaHTOBOM MOJIEJIN CBETA;

4y) chopMHUPOBAHHOCTh YMEHHS OOBSCHATH OCOOCHHOCTH MPOTECKaHMs (PU3HUSCKUX SBICHUI: MeXa-
HUYECKOE JIBUKEHUE, TEIJIOBOE JIBUKEHHWE YaCTHI] BEILECTBa, TEIIOBOE PaBHOBECHE, OPOYHOBCKOE
nBokeHue, uddysus, ucnapeHne, KUIMeHue 1 KOHACHCAIHs, TUIABICHUE U KPUCTAJUIM3alus, HaIpaB-
JIEHHOCTb TEIUIONEpeNayu, 3JIEKTPU3aLUU TeJ, SKBUIOTEHUIUAIBHOCTH IOBEPXHOCTH 3apsKEHHOIO
MIPOBOJHHKA, 3JIEKTPOMAarHUTHON MHIYKIIMHM, CAMOMHIYKIIUHU, 3aBUCUMOCTH COIIPOTUBIICHUS MOIYIIPO-
BOJHUKOB "p-" 1 "N-TUIIOB" OT TeMImepaTypsbl, pe3oHaHCca, UHTepPEPEHIIMH BOJIH, TU(PaKIUU, AUCTep-
CHH, TIOJTHOT'O BHYTPEHHET0 OTpaxkeHus1, poTodPdeKT, (pru3nueckre NPUHIMIBI CHIEKTPAIbHOTO aHalu-
3a ¥ paboThl J1a3zepa, "anbda-" u "6era-" pacnaasl sjep, raMMa-u3ydyeHue Saep;

5y) copMUPOBAHHOCTh YMEHUM MPUMEHSATH 3aKOHBI KJIACCUYECKON MEXaHUKH, MOJIEKYJISIpHON (U3H-
KU U TEPMOJMHAMHKH, JIEKTPOJMHAMHUKH, KBAHTOBON (DM3MKM JUIs aHaiIM3a M OOBSCHEHHs SIBIECHUMN
MHUKpPOMHpA, MAKpOMHpa U MEramMMpa, pa3inyaTh yCIOBHs (TpaHMIIbl, 001aCTH) MIPUMEHUMOCTH (HU3H-
YEeCKHUX 3aKOHOB, TOHMMAaTh BCEOOIINN XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXpaHEHHUs Me-
XaHUYECKON HEPIUH, 3aKOH COXPAHEHHS HMITYJIbCA, 3aKOH BCEMHPHOTO TSTOTEHMsI, NMEPBBIA 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHHUs JEKTPUUECKOr0 3apsijia, 3aKOH COXPAHEHUs SHEPTUH) U OrpaHH-
YEHHOCTh MCIOJIb30BaHUS YaCTHBIX 3aKOHOB; aHAJM3UPOBATh (PU3NYECKHE MPOIECCHI, UCTIOIb3Ys OC-
HOBHBIE MOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH; OTHOCUTENILHOCTh MEXaHUYECKOT0 JIBUXKEHUs, (op-
MyJIbl KHHEMaTUKH PAaBHOYCKOPEHHOT'O JBMXKEHMs, peoOpa3zoBaHus ['amunes 11 CKOPOCTH U Iepe-
MEIIEHUs], TP 3aKkoHa Hpl0TOHA, MPUHIMI OTHOCUTENBHOCTH I 'anuiies, 3aKOH BCEMUPHOTO TATOTEHUS,
3aKOHBI COXpPaHEHUsl UMIYJIbCa U MEXaHMYECKON IHEPrHH, CBA3b pabOTHI CUJIbI C M3BMEHEHHEM MeXa-
HUYECKOW DHEPrUM, YCIOBUS PAaBHOBECHS TBEPAOIO TENA; CBA3b JABJIEHUS UAEAIBHOIO ra3a co cpei-
HEW KUHETUYECKOW SHEPrueu TEIJIOBOTO JBH)KEHUS M KOHUECHTPAIIMENH €ro MOJIEKYJ, CBA3b TeMIEepa-
TypBbl BEIIECTBA CO CPEAHEN KMHETUUYECKOW HEPIUEl €ro 4acTull, CBA3b JaBJIECHUS UIEaJIbHOTIO Ia3a C
KOHIIEHTpAlluel MOJIEKYJI M €ro TeMIlepaTypol, ypaBHeHne MenzeneeBa-Kiamnelipona, mepBblil 3aKOH
TEPMOANHAMMKY, 3aKOH COXPAHEHMS YHEPTUM B TEIJIOBBIX IIPOLECCAX; 3aKOH COXPAHEHMS DJIEKTpUYE-
CKOTO 3apsijia, 3akoH KyrnoHa, HOTeHIMaNbHOCTh 3JIEKTPOCTATUYECKOIO MOJIS, TPUHIIMII CYTIEPIO3ULIUN
NEKTPUYECKUX MOoJeH, 3akoHa KynoHa; 3akoHpl OMa 1715 ydacTKa LeNH U AJI 3aMKHYTOH 3JIeKTpude-
CKOM 1enw, 3aKoH J[koynsa-JIeHna, 3aKkoH 3JIeKTPOMarHuTHON MHAYKIWH, TpaBUJIO JIeHI1a, moCTynaThl
CMELUAIbHOM TEOPUH OTHOCUTENBHOCTH OHHIITeWHa, ypaBHeHue JiHIUTEHHA 11a (oTorddexrTa,
MIePBBI W BTOPOM moCTyinaThl bopa, mpuHnun HeompeneneHHOCTH ['eli3eHOepra, 3aKOH COXpaHEHUS
3apsija, MacCoOBOTO 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. KOMILNVIEKT KOHTPOJIBHO-OIIEHOYHBIX CPE/ICTB

2.1. KoHTpPOJIbHO-0LIEHOYHbIE CPeACTBA Y4eOHOr0 MpeMeTa
OVIL.12. PUBUKA
(pacnpeneJieHHe MO pa3jiesiam AJsl TeKylero KOHTPOJIs)

2.1.1. TEOPETHYECKHUE BOITPOCBHI JJIs1 YCTHOI'O OITPOCA

Paszngea 2. MexaHnuka.

OTHOCUTENBHOCTh MEXAHUYECKOI0 ABKCHHA. CHCTEMBI OTCUETA

XapakTepUCTUKH MEXAHUYECKOT O JBUKECHUS: IIEPEMELIEHUE, CKOPOCTh, YCKOPEHUE.
Buns! nerxeHus (paBHOMEPHOE, PABHOYCKOPEHHOE) U MX IpaUIecKoe ONMUCAHHE.
JIBr>KeHUE 10 OKPYKHOCTH € MOCTOSHHOM MO MOJIYJIIO CKOPOCTBIO.

YckopeHue TaHreHIMalbHOE U HOPMaJIbHOE.

Macca Tena u Bec.

Cunsl. Bzanmopaeiictsue Ten.

[IpuHIUI CyneprIoO3UIUU CUIL.

© o N R WDNRE

3aK0HBI JUHaMUKHN HreroTona.

-
o

CHIIbl yIIPYTrOCTH, TPCHHUS.
. LleHTpOOEIKHBIC CHIIBI.

el
N

3aKOH BCEMUPHOrO TAroTeHus. Cuiia TAKECTH. .
. HeBecomocTts. /IBuykeHnE BOKPYT 3EMIIH.
Nmnynbsc tena.

3aKOH COXpaHEHMsI UMITYJIbCA

el e el
o U~ W

. PeaxTnBHOE JABMIKCHUC KaK COXPAHCHUC UMITYJIbCa

-
\l

. Mexanundeckas OHEPTIUA: KHHCTUYCCKAA U IMMOTCHUIAJIbHAA.

-
oo

3aKOH COXpaHEHMsI SHEPTUn

[EY
©

. Pabora u moutHoCTh. CBSI3b C dHEpTHEH.

N
o

. Mexanunueckue koneOaHus.

. AMmuTyzAa, Iepuo/, yactoTa, ¢asa koaedaHuit
CBoOo/iHbIE U BBIHYX/I€HHBIE KoJlebaHus. Pe3onaHc.
. ABTOKONEOaHNS. AHKEpHBIH MEXaHU3M.
MexaHnuecKre BOJIHBI.

NN RN NN
O UE WN P

CBoiicTBa MEXaHUYECKUX BOJIH. [|TMHA BOJIHEI.
. 3ByKOBBI€ BOJIHBI. PacmipocTpanenue BOJH.

N
By

. yJ'II)TpaSBYK " €ro UCIIOJIb30BaHHUC B TCXHUKEC U MCIHUIINHC.

Paznen 3. Mouiekysipuasi (pu3MKa U TEPMOAUHAMUKA.

Hcropus aTOMHCTHYECKUX YUEHUM.

Habmroienust 1 OnbITHI, MOATBEPKAAIOIINE ATOMHO-MOJIEKYJIIPHOE CTPOSHHE BEILIECTBA.
Macca u pazMepsl MOJIEKYJI.

TeruoBoe ABUXKEHUE.

AbcoutoTHas TeMIepaTypa Kak Mepa cpeHel KUHEeTHUECKOW YHEPTUU YaCTHIL

CBs13p MEXly IaBJICHUEM U CPEIHEN KNHETUYECKON YHEPIHe MOJIEKYI ras3a.

No ok wdE

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

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

Mogenp neanbHOro rasa.

Mogenp cTpoeHuUs ) KUAKOCTH.

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

Mopenb cTpoeHHs TBEPABIX TEll.

AMopHbIe BeliecTBa U )KUJIKHE KPUCTAIIIIbI

. BuyTpennsis sueprus u padora rasa.

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

TernoBble ABUTaTENN U IBUTATENN BHYTPEHHETO CTOPAHUSL.
KIIJI TennoBbIX JBUTATEIICH.

Oxpana OKpy>Xarouiei cpebl.

Paznen 4. DaekTpoanHaMuka.

© o N R WNRE

NNNNMNNNMNMNRPERPRPRPREPRREPERPREPREE
TRERNPOO®NDO A ®WNE O

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

3axoH KynoHna. Dnektpuyeckoe nouie.

HanpspkeHHOCTD 1o,

[Torenuman nomus. Pa3HocTh NOTEHLINAIOB.

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

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

OJIC ncToyHnKa TOKA.

[TocnenoBarenbHOE U APALIEIbHOE COCINHEHUE HCTOYHHUKOB. .

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

MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

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

WNHaykuys MarHUTHOTO TMOJISL.

. SIBneHue 3IIeKTPOMAarHUTHOM MHAYKIIMH U 3aKOH 3JIEKTPOMarHuTHOM MHAyKuuu Papaes.

CamonHnyknus. UHIyKTHBHOCTS.
Karymku HHIyKTHBHOCTH.

Pazgen 5. Kosie6anus u BOJIHBI

1
2
3.
4
5

KonebarensHas cucrema.
CB00OOIHBIE KOJICOAHNH.

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

MAaTHYCCKOI'O OITMCaHMA.
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10.
11.

12.
13.

14.
15.
16.
17.

18.
19.
20.

21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.

32.

Awmiuntyna u ¢aza KonebaHui.

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

[Tepron u yacToTa KOJICOAHHIA.

Ilepuon ManbIx cBOOOAHBIX KOJI€OaHNH MaTeMaTHYecKoro MasTHuka. Ilepros cBoOOAHBIX KoJe-
OaHui NPyKMHHOTO MasTHUKA.

[TonsaTue o 3aTyxaroummx Koyiedanusax. BeiHyX1eHHbIe KoaeOaHMsl.

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

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

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

ONEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3IYy4CHHs 3JICKTPOMArHUTHBIX BOJIH.

B3aumMHas opueHTalust BEKTOpOB - -" B 3JIEKTPOMarHuTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, IPEJIOMIICHUE, OJIpU3alus, HHTeppepeHIUs U
nudpakius.

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

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

OtpaxxeHnue cBera. 3aKOHbI OTpakeHus ceta. [locTpoeHne n300pakeHui B JIOCKOM 3epKaJe.
Cdepuueckue 3epkana.

IIpenomnenue cBera. 3aKOHbI IPEOMIICHHS CBeTa. AOCOIIOTHBIN MOKa3aTenpb npeiaomienus. Ot-
HOCHTEJIbHBIN [TOKA3aTeNb IIPEIOMIICHHUS.

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

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

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

dopMyIia TOHKOU JIUH3bL. Y BEIUYECHUE, 1aBAEMOE JTUH30M.

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

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

Bonnogas ontuka. Uatepdepenius ceera. KorepeHTHbIE HCTOYHHKHY.

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

[Tonspuszanus ceera.

Paznen 6. OcHOBBI crielAJIbHON TEOPUH OTHOCHTEIbHOCTH

M owbde

o o

['paHnIIBI TPUMEHNMOCTH KJIACCUYECKON MEXAHUKHU.

[ToctynaTel cnenuaibHOM TEOPUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOU nHTEpBai. [Ipeobpazoanus Jlopenia.

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

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI

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

o arwnE

10.
11.

12.
13.
14.
15.

16.
17.

18.
19.
20.

21.
22.

PaBHOBecHOE TeTIOBOE M3ITyueHHE (M3IydeHHe a0COMIOTHO YEPHOTO TENA).

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

@OTOHBL. DHEPTHs U UMITYJbC (POTOHA.

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

VYpasuenue DitnmreitHa s hotodddekra. "KpacHas rpanuma" dorodddekra.

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

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

KopmyckynsapHo-BoaHOBOH nyanu3m. Audpakius 3JeKTPOHOB Ha KpHCTaIax.

Crnenuduxa n3mepenuiit B Mukpomupe. CootHomenus HeonpenenénHocrei [ elizendepra.
OMnBITHI 1O UCCIIEAOBAHUIO CTPOeHUs aToMa. [imaneraprast moaens atoma Pesepdopra.
[Tocrynater bopa. M3nydyenue u nornomienne GOTOHOB MpU MEPEX0/Ie aTOMa C OAHOTO YPOBHS
SHEPTUU Ha JPYTOM.

Buasl cnektpoB. CriekTp ypOBHEH 3HEpruu aToma BoJI0pOJa.

CnoHTaHHOE U BBIHYKIEHHOE U31y4yeHue ceera. Jlasep.

Hyxnounnas monens sizpa I'eiizen0epra-MBanenko. 3apsj siapa. MaccoBoe uucio siipa. M30Tomnsl.
PagnoaktuBHOCTB. Anbda-pacnan. DIEKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4yEHUeE.

3aKoH paJIMOaKTUBHOIO pacnajaa. PagnoakTuBHbIE U30TOIBI B IPUPOJIE.

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

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

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

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

MeTobl perucTpaluuy U UCCIEA0BAHNS 3IEMEHTAPHBIX YaCTHII.

dyHIaMeHTANIbHbIE B3aUMOIeUCTBUS. bapnoHbl, Me30HHI U JienToHkl. [Ipeacrasienue o Ctagapt-
HOM Mojienu. KBapk-riitooHHas MOAENb apOHOB.

Paznen 7. DineMeHTHI ACTPOHOMMH M ACTPOPUIUKH

w

N o ok

9.

10.

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

MeTopl aCTPOHOMMUYECKUX UcClIeoBaHUNA. COBPEMEHHBIE ONITUYECKHE TENECKOIIBI, paHOTENEe-
CKOIIbI, BHEaTMOC(epHasi aCTpPOHOMHUS.

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

Conneunas cucreMa.Counnue. ConHeuHast akTUBHOCTB. McTounnk s3Heprun ConHua u 3BE31.
3BE3/1bI, UX OCHOBHBIE XapaKTepUCTUKH. [lnarpamMma "crieKTpanabHbIN KIacc -CBETUMOCTB".
3BE3 Bl TJIaBHOM MOCIEN0BATEILHOCTH. 3aBUCUMOCTD '"'Macca -CBETUMOCTD" JUIS 3BE3] INIaBHOU
IIOCJIEI0BATEILHOCTH. BHyTpeHHEe cTpoeHuE 3BE3 .

CoBpeMeHHBIE IPEICTABICHMS O MTPOUCXO0XKACHUH U 3BOroIMK COJIHIA U 3BE3]T. DTaIlbl )KU3HU
3BE3I.

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

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

Bcenennas. Pacimpenue BeeneHHON.
3akon Xa06mna. Pa30eranue ranaktuk. Teopust bonbioro B3pbiBa. PenukroBoe u3mydeHue.
MacmtabHas ctpykTypa Beenennoil. Meraranaktuka.

2.1.2. TUITOBBIE BOITPOCHI VIS PASBBEPHYTOI'O
IIMCBMEHHOI'O OTBETA

Pasznea 2. MexaHuka.

el A

Urto Ha3bIBaeTCd MEXaHUUECKUM JBUKEHUEM?

Kakoe nBuxeHne Ha3bIBalOT PABHOMEPHBIM ITPSIMOJIUHENHBIM?

Uto Ha3bIBAIOT YCKOPEHHUEM?

Uro Ha3bIBalOT CBOOOIHBIM majeHueM tena? [Ipu kakux ycaoBHSX MajeHUE TET MOXKHO CUMTATh
CcBOOOIHBIM?

Uto Ha3pIBatOT MTHOBEHHOW CKOPOCTBHIO HEPABHOMEPHOI'O ABU)KEHUS?

Kak ¢popmynupyercs 1 3akon Hetorona?

Kak ¢popmynupyercs 2 3akon Helotona? KakoBa ero maremaTuueckast 3auch?

Kakas cuna HazbiBaercsa cuioil ynpyroctu? KakoBa npuposaa 3Toi cuiibl?

Kakas cuna Ha3piBaeTcs cuioi TpeHusa? Buael cun TpeHus?

. Kakx ¢popmynupyercs 3ak0oH BCEMHUPHOTO TSITOTEHUS?

Chopmynupyiite 3aKk0H COXpaHEHUS UMITYJIbca?

. Uemy paBeH UMITyJIbC?
. Kakyro BennunHy Ha3bpIBaloT MexaHnyeckas pabora?
. UTo Takoe KHHETUYECKasl U MOTEHIHAIbHAS SHEPIus?

ChopmynupyiiTe 3aKOH COXpaHEHUS SHEPTUH?

Pazgen 3. Mouieky/isipHasi pu3nKa ¥ TEPMOIMHAMHKA.

1.

RROoo~NO 0N

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.

Kakyro BenmnumHy Ha3bIBalOT KOJWYECTBA BemiecTBa? B Kakux eIMHMIIAX U3MEPEHUS! BBHIYHUCIISACT-
cs1?

Kaxoit ra3 Ha3zpiBaeTcs uaeanbHbIM?

Kaxkue nporieccol Ha3bIBarOTCS U30MPOIIECCHI?

Kaxkoe ypaBHeHue Ha3bpiBatoT ypaBHeHue Knalinepona?

Kak 3aBuCHT naBrneHue HICANbHOTO Ta3a OT KOHIIEHTPAIUH U TEMIIEPATyphI?
Uemy paBHa BHYTPEHHSIS SHEPTHS UACAIIBHOTO raza?

Kak Beraucnuth paboTy npu U30TEPMHUUYECKOM PACIIUPEHUU?

[Toyemy He BO3MOKEH BEUHBIN JBUTATENH MIEPBOTO poaa?

ChopmynupyiiTe nepBblil 3aKOH TEPMOIMHAMUKH.

Kax Berauciuts KII1J] TemioBoro neuratesns?

UT0 Takoe OTHOCHUTEIIbHAS BIAKHOCTh BO3/1yXa?

OT 4ero 3aBUCHT TeMIIepaTypa KUTICHUS?

Kakyro BenmuurHy Ha3bIBaIOT y/eNIbHAS TEIUIOTa MapooOpa3oBaHus?

Uto Takoe Touka pockl?

Kak oObsICHUTH SIBIIEHUSI CMaUYUBaHUS?

[Toyemy HCKPHBIISIETCS TOBEPXHOCTD KHUIAKOCTH Y CTEHOK TBEPIBIX TEI™*
Kakue TpyOKku Ha3BIBAIOTCS KaUJUIIpaMuU?

Kak Bo3HMKaeT criia MOBEPXHOCTHOTO HATSXKEHUSA?

Uemy paBHO OBEPXHOCTHOE HATSHKEHUE KUJIKOCTU?

Pasnen 4. DaexkTpoguHamMuKa.

1.
2.
3.

Kaxkue cBolicTBa 3JIEKTPUUECKHX 3aps0B BbI 3HAeTe?
Kakoii puznuecknii cMblT TOCTOSIHHOM K B 3akoHe Kynona?
B uem nposBisieTcs cuioBasi XapaKTEpUCTUKA MIEKTPUIECKOTO 1MoJIs?
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0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

Kakyro ¢pusndeckyro BeTUUnHY Ha3bIBAIOT HAMPSIYKEHHOCTH?

Kaxkoe snexkTpuueckoe 1ose Ha3bIBaeTCsl OTHOPOIHBIM?

Kakue nmpoBogHUKH BbI 3HaeTE?

Kakoli Tok Ha3bIBaIOT HOCTOSTHHBLIM?

Uto Ha3BIBAIOT JEKTPOJBUKYILECH CHUIION?

OT KaKuX BEJIMYUH 3aBUCUT CONPOTUBIICHUE?

B kakux equHUIIaX U3MEPSIOT padOTy TOKa?

Kakue xonebanus Ha3pIBaIOT CBOOOHBIMU?

Uemy paBeH nepuoj KojiebaHus rpy3a Ha MPYyKUHE?

Yrto Takoe MaTeMaTHYECKUH MasITHUK?

Kaxkue BoiHbI Ha3bIBatoT nonepeunsie? Kakue npogoabHbIMU?

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

[Toyemy NMPUMEHSIOT MOBBIMIAIOIINE TPAHCHOPMATOPHI B JIEKTPOCTAHITUAX ?
Kakoit ¢pusnaeckuii cMbICT aOCOTIOTHOTO ITOKA3aTeNs MPEIOMIICHHUS?
[Ipu kakoM yCJIOBHUY BO3HUKAET MOJIHOE BHYTPEHHEE OTpaskeHue?

UYro takoe (okyc auH3bI?

Kaxkas nmuH3a siBsieTcst cobupatomeii?

Uemy paBHO yBEJIMUECHUE JTUH3BI?

Pa3gen 5. Kos1ie0anus v BOJHBI.

N

ROONOOA~®

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

["apmoHnUeckre KoneOaHus 1 UX XapaKTePUCTHKH?

Mexannueckue rapMoHndeckue kojeOanus. Kunernueckast U moTeHIMalbHas SHEPIUU TapMOHHU-
YEeCKHUX KOJIeOaHMiT?

Iapmonnueckuii ocumiistop. [IpyuHHBINA MasTHUK. PU3NYECKUI MASITHUK?
MareMaTHueCcKuii MassTHUK?

Mexanunueckue BoIHbI. [IpogonbHbIe U onepedHble BOJIHBL. J{i1MHa BOTHBI?
Konebarenbubrit kKoHTYp. @opMmyna Tomcona. CoOCTBEHHBIC KOJIeOaHUS?

CB00O/IHBIE U BBIHYX/ICHHBIE KOJIeOaHUs. DIIeKTpUUECKIe aBTOKOIe0aH s ?

Pe3oHaHC TOKOB ¥ HANIPSHKEHUINA?

XapakTepUCTUKHU KoJieOaHus Mpoliecca, Iepruo/l, YacToTa, aMIINTyAa, Ga3a kojaeOaHHi?
DNeKTpOMarHuTHBIC BOJHBI. BoIHOBBIE ypaBHEHHE?

3aKkoHBI reoMeTprueckoi onTuku. [lonHoe oTpaxkeHue ceera?

3epkana. Tonkue muH3b1. DopMysa TUH3BI?

®otometpusi. OcHOBHBIE (POTOMETPUYECKHE BEIMUMHBI U UX €AUHUIIBI?

SIBnenue nnTepdepenun ceera. aTepdepenius B ToHKUX uieHkax. Kombsia HeroTrona?
SBnenune qudpakuuu. [Ipunuun [roiirenca — @penens?

Merton 30H @penens. Audpaxus Openens?

Hudpaxiun Opaynrodepa Ha 0HOH 1IeNU U Ha AUYPAKIIMOHHON pereTKu?

Judpaxiust peHTTEHOBCKUX JTydel Ha KpUCTaIlIax?

[Monspuzanus ceera. [lonsgpuzaTopsl 1 aHAIM3ATOPHI?

AHanu3 IoJIIPU30BAHHOTO CBETa. BpalleHue mI0CKOCTH OIS PH3AIHH?

SIBeHue qucrepcun cBeta?

ITormnomenue ceera?

DHeprust 31eKTpoMarHuTHbIX BosiH. OnbiTel ['epra? Illkana 21eKTpOMarHUTHBIX BOJIH?
JIBOMCTBEHHOCTH MIPEACTABICHUI O PUPOAE cBeTa. KOpIyCKyIsspHO-BOJIHOBOM Ayaanu3M.

Pazgen 6. OcHOBBI cielIHATbHOI T€OPUH OTHOCHTEIHLHOCTH

1.
2.

[IpeobpazoBanus ["anmies. MexaHUYeCKHA TPHHITAIT OTHOCHTEIIBHOCTH?
[Toctynatsl crieruanbHOl Teopun otHocuTesbHOCTH (CTO)?
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3. IIpeoOpazoBanms Jlopenma?
4. PensaTHBHCTCKUHN 3aKOH MPpeoOpa3oBaHus CKOPOCTE?

Paznen 7. KBanToBas ¢pusuka.

5. Mopgens aroma bopa?

6. UYto takoe Goroaddext? Uto Takoe kpacHas rpanuna porodddexra? Dueprus Gorona?

7. Dddext BaBunora — Uepenkona?

8. TemnoBoe uznyueHue?

9. 3akoHBI paBHOBECHOT'O TEIJIOBOTO U3JIy4YEHUs?

10. T'unoresa Ilnanka. ®opmyna [Tnanka?

11. KBaHT u3nyyeHus. DHEPrHsi KBAaHTA U3ITYYCHUS?

12. ®orosnexrpudeckuii r3¢dext. 3akonsl CtoneToBa?

13. VYpaBuenue DiiHmTeiiHa 111 BHEmHETo GoTorddexra?

14. Macca u umnynsc poroHa. J[aBienue cpera?

15. Dddexr Komnrona. Bonna ge- bpoiinsn?

16. CootHouleHus HeonpeaenaeHHocTel. BonnoBas ¢pyHkiusa?

17. VYpasuenne Ulpenunrepa amsi cTaliliOHAPHBIX COCTOSHUIMA?

18. TynnenbHbIi 3pdext [loTeHITMANBHBIN AIUK?

19. JluneiHbII rapMOHUYECKHA OCIUIIIATOP?

20. Mopuens atroma Tomcona u Pesepdopaa?

21. Jluneityarbie crieKTpbl aToMoB. CIIeKTp aTomMa Bogopoa?

22. Onbitel ®panka u ['epra. MarHuTHBIE MOMEHT 3JIEKTpOHA?

23. Tlpwunanun [laymu. DneKkTpoHHBIE 000I0YKNA?

24. Tlepuonuueckas cucTema 3JIeMEeHTOB MeH/ieneeBa?

25. CrekTpsl MHOTOAJIEKTPOHHBIX aTOMOB. XapaKTePUCTUIECKAE PEHTTE€HOBCKHE, CIIEKTPHI?
26. 3axon Mo3znu. Bomopoaonomo0HbIe CIIEKTPhI?

27. Tlpupoga XUMHUYECKOW CBS3U. MOJIEKYIISIPHBIE CIIEKTPHI?

28. EcrecTBeHHas paJu0aKTUBHOCTb. 3aKOH PaIMOAKTUBHOTO pacnaaa?

29. CocraB sapa. HykiaoHsL. 3apsii 1 MaccOBOE YHUCIIO Aapa. DHEPTUU U CBSI3H spa?

30. U3otomsl, MckyccTBeHHBIE peBpalleHus aaep.a- U B-pacnana, y-uznydenue. SaepHsie peakiuu?
31. JHenenue sinep. Llenmnas peakuus. SnepHble peakiini Ha TETIOBBIX M OBICTPBIX HEUTpPOHAX?
32. Peaxuus cuHTe3a, Mpobiema yrnpasisieMoro TepMosIEpHOro CUHTe3a?

33. @ynmameHTambHBIC B3aUMOJeHcTBUS. Kitaccudukamnus sneMeHTapHbIX YacTHIL?

34. BzaumopeiicTBHE 3IEeMEHTAPHBIX YACTHUI] M 3aKOHBI COXpaHeHHUs. YaCTHIIBI M aHTUYACTHIIBI?
35. @yHmaMeHTaTbHBIC YAaCTHIIBI. YaCTHIIBI-YIaCTHUKH U YaCTHIIBI-TIEPEHOCUYNKN B3aUMOICHCTBHIN?

2.1.3. TUITOBBIE BOITPOCHI TECTA
Pazgen 8. DieMeHTHI aCTPOHOMMH M aCTPOPHU3UKH.
Tecr 1

1. Kewm ObLT BrIepBBIE H300PETEH TEIECKOI?

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

2. C moOMOIIBI0 Kakoro acTpOHOMHUYECKOTO HHCTPYMEHTa B JAPEBHOCTH OIPEIEISIIN BBICOTY
ConHua Hax ropu30HTOM?

a) apMULIsipHas cdepa 0) aCTPOHOMHYECKHIT MOCOX B) THOMOH T') TEJIECKOI
3. C yem cBsi3aHO 0OpazoBaHue CONHEUHOW CHCTEMBI TIO COBPEMEHHBIM TPE/ICTABICHUSIM?

a) ¢ popmupoBanueM CoJHIIA U3 Ta30MBIIEBON CPEIbI

0) ¢ JIeHCTBHEM JaBJICHUSI COJIHEUYHOTO CBETA U COJTHEYHOI'O BETpa

B) C JIBIKCHHEM METEOPUTHBIX TTOTOKOB

4. Inanersl ComHEUHOW cHCTEMBI 00Pa30BANINChH B pe3ybTaTe AEHCTBHS
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a) cBeTa 0)a71eKTpUIecTBa B)CI1a00r0 B3aMMOCHCTBHUS T')TpaBUTALNH
5. 1o xakum opOuTam oOpamratorcs maHeTsl Bokpyr ConHia?
a) 10 OKPY)KHOCTSIM ~ 0) 10 3JUTAIICAaM, OJIM3KUM K OKPYKHOCTSIM B) 10 BETBSIM T1apabo.I.

6. KTo OTKpBLT 3aKOHBI ABMKEHUS TUTaHeT BOKpyr ComHia?

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

7. KTo nepBbIM orpeaenui paanyc 3eMHOTo mapa?

a) DparocdeHn, 0) KonepHuk, B) ['amuneo Namunei, r)[Ironemeit

8. B ognom u3 3akonoB Kemnnepa umeercs repmun Ilapamnake. Yro sTo Takoe?

A) u3MeHeHHe BUIAUMOTO MOJIOKEHHS 00BEKTa OTHOCHTENIBHO YAAIEHHOTO (DOHA B 3aBUCHMOCTH OT
MOJIOKEeHUS HaOI01aTes.

B) oTHOmICHKE pa3Mepa n300pakeHHs K pa3Mepy H300paxkaeMoro 00beKTa

B) BHecHcTeMHas eIMHUIIA U3MEPEHUS PACCTOSHHUN B aCTPOHOMHUH, paBHAs PACCTOSHHIO 710 00b-
eKTa

9. PaccraBbTe BEpHO, TEPMUHBI COTJIACHO OIPEACIICHHUIO.

Bcenennas - Bce, 4TO CyIIECTBYET, BCE MMPOCTPAHCTBO M HAXOSIIEECS B HEM BEIECTBO.
lanaktuka - OoJibIIast CUCTEMA, COCTOSIIAS U3 3BE3], ra3a U IbLIH.

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

CosBesaue - rpymnmna 3Be3/1 Ha HeOe U yuacToK Heba, I/ie OHU PaCIIOIO0KEHBI.

3Be3/1a - Ta30BbIH MIap, KOTOPBII U3IIy4aeT CBET, IOTOMY YTO €ro MOBEPXHOCTh OYEHb ropsyas Me-
TEOPUT — 3TO KOCMUYECKOE TeJ0, HE CropeBIiiee B atMoc(depe MmiiaHeThl U A0JeTeBIIee 10 e€ MOBEepX-
HOCTH.

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

AcTepour — MoX0Kee Ha KaMeHHYIO IIbI0Yy HeOecHOe Teso, obpaiaromieecs: BOkpyr CoiHia, He
uMeroIee atMochepsl

Tecr 2
1. Camas sipkas 3Be3/1a 3TO:
a. Cupuyc b. Mumosa C. [lene6
2.Yem 00yCIIOBIIEH IIBET 3BE3/IbI?
a. TeMIlepaTypoi b. BinaxuocThIO C. pacrnoJoKEeHHEM

3.benblit kKapauK - 3TO

a) MOTYyXIIasi ¥ OCTHIBAIOIIAs 3BE3/1a

0) TOJBKO YTO 0Opa3oBaBILIAsICS 3BE31a

B) 3B€3/1a, HAXOMAIIASCS OYCHB ATICKO OT 3eMJIH

r) ra3oBasi IIaHETa

4. HeiiTpoHHas 3Be3/a

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

B) OYCHb BEJIMKA H JIETKa

T) OYCHB BEJIMKA U TsDKENa

5.Kaxk HazbIBaeTcs ciioi, B KOTOpoM (opMUpYeETCsl MOAABISAIONIAs YaCTh U3TYUEHHSI, TPUXO/Is-
IIero K HaOIro1aTernto?

a. oTocdepa 3Be311bI b. BepxHuit cnoi C. BHYTPEHHUH CJIOW 3BE3/1bI
6. [Tepeuncnure obomouku ConHia

a. potocepa, kopona b. xpomocdepa, kopona C. potocdepa, xpomocdepa U KOpoHa
7.Camas u3BecTHas mapa 3Be3/1 9TO —

a. Anpkop u Munap b. Xanap u Anbraup C. Akpykc u AHTapec

8.Kak Ha3bIBarOTCS 3BE3/1bI, KOTOPHIC H3MEHSIOT CBOKO CBETUMOCTD (BHIMMYIO SPKOCTh, OJIECK, BH-
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JIMMYIO 3BE3HYIO BEINYHHY)?

a. MepUaKoIIHe 3Be3 b b. mepemMeHHbIE 3BE3/1bI

C. 3BE3/IbI XaMeJICOHBI d. cCBepXHOBBIC 3BE3/IbI

9.Kak Ha3bpIBaeTcs Onmkaiimas k 3emiie 3B€3/1a, KOTopas SBJISICTCS CaMbIM SIPKHM 0OBEKTOM Ha Hebe?
a.Cupuyc b.Ilepceii c.Comnie

10. [TomHast HEPrHs, KOTOPYIO U3ITy4aeT 3Be3/la B CIUHUILY BPEMEHH 3TO —

a.CBETUMOCTh b.ceet C.SIPKOCTb

2.1.4. IPAKTUYECKMUE 3AHATUSA

[IpakTrueckas padota Ne 1. PermeHue KkuHeMaTHueCcKuX 3a1ad.

[TpakTuueckas paborta Ne 2. Pemenue 3ama4 mo Teme «3akoHbl HhIOTOHA U BCEMUPHOTO TSITOTCHHSL.
Cuibl ynpyroctd. CUiibl TpEHUSD.

[TpakTuueckas padbora Ne 3. Pemenue 3amau o teme «CTaTuka TBEPAOTO TEIay.

[IpakTrueckas padota Ne 4. Pemenue 3a1a4 o teme «KnHernueckasi 1 MoTeHIIMAIbHAS SHEPTHs. 3a-
KOHBI COXPaHEHUS UMITYJIbCa U DHEPTUU».

[IpakTuueckas pabora Ne 5. Pacuet eMkocTH 1 3an1aceHHOM 3Hepruu O0aTaper KOHASHCATOPOB MpH Ma-
paJLIEIbHOM U I1OCJIEI0BATEIbHOM COEAMHEHUU.

[IpakTuueckas pabota Ne 6. Pacuer nernei mocTOSHHOTO TOKa MpU MOCIEA0BATEIHHOM U Mapaieib-
HOM COEJIMHEHUU MTPOBOAHUKOB. TernoBoe AeiicTBre TOKa. [loTepn 3ineKTpruuecKkoi SHEPrun.
[IpakTuueckas pabora Ne 7. Pemenue 3a1auy Ha TeMbl: «MarautHoe mnosiey, «3akoH AmMiepay, «Cuia
Jlopenua».

[IpakTuueckas paborta Ne 8. DnekrpomarHuTHast UHAYKIH. [IpuHIMI 1eHCTBUS TeHepaTopa AIEeKTpU-
YECKOTro TOKa.

[IpakTuueckas pabora Ne 9. Mexanuueckue KoneOaHusl.

[TpakTuaeckas padora Ne 10. DnekTpoMarHuTHBIE KOJIeOaHUS.

[IpakTuueckas pabora Ne 11. Pemenue 3agau Ha Temy: «KonebaHusi 1 BOJTHBDY.
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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 3HAHUS JJIA BBIIIOJIHCHUSA NPAKTUYCCKUX 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 HHPOPMAIUIO, H3Y4aTh €€ U IIPUMEHSTh Ha MPAKTHKE,

® JHCIIOJB30BAaTh PAa3JIMYHBIC HWCTOYHUKHU IJId TIOJTYyYCHHA TEXHUYECKOU I/IH(i)OpMaI_[I/II/I, YMCHUC
OPHUCHTHPOBATHCA B Heﬁ, BBIACIIATD I'NIaBHOC, YMCHHUEC OLUCHUTL €€ NOCTOBCPHOCTD JIA JOCTHUIKCHUA
XOPOIIUX PE3yIbTATOB B MPO(hECCHOHATLHOU 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. Pa3BEpHYTHIM OTBET 00y4aroIIEerocs IOJKEH IPEICTaBISITh COOON CBS3HOE, JIOTMYECKU IOCe-
JI0BaTeIIbHOE COOOIICHNE HA 3aJaHHYIO TEMY, IIOKa3bIBaTh €r0 YMEHHUE PUMEHSTH ONPEIeTICHHs, Ipa-
BUJIA B KOHKPETHBIX CIIy4asX.

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

1) mONHOTY U NPaBUIBHOCTH OTBETA;
2) cTerneHb OCO3HAHHOCTH, TOHUMAaHUS H3Y4SHHOTO;
3) s3p1K0BOE O(OPMIIEHHE OTBETA.

Otmetka "5" cTaBUTCS, €CIIM 00YJAIONITUNCS:

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

2) oOHapyXHMBaeT MOHUMaHKUE MaTepuala, MOXKET 0OOCHOBATh CBOU CYXKICHMS, TPUMEHUTh 3HAHUS Ha
MIPAKTHKE, IPUBECTH HEOOXOMMBIE IPUMEPHI HE TOJIBKO MO Y4EOHHKY, HO M CAMOCTOSITEIILHO COCTaB-
JICHHBIE;

3) u3naraer Marepuai nociae10BaTeIbHO U MPABUIBHO .

Otmetka "4" cTaBUTCS, €CIIU OTBET, YAOBIETBOPSET TEM XKe TpeOOBaHUSIM, UTO U i1 OTMETKH "5", HO
oOyuaroluiics nonyckaer 1-2 ommoOKU, KOTOpbIE caM e MCIpaBiseT, U 1-2 Hepouéra B mociaea0Ba-
TEIBHOCTU U 0()OPMIIEHUH U3J1araeMoro.

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

1) uznaraer MaTrepua HETOJHO U JIOIYCKAeT HETOYHOCTH B ONPE/ICIICHUH MOHATHIA WM (OPMYITHPOB-
K€ MpaBuI;

2) He yMeeT JOCTaTOYHO TIyOOKO M JI0Ka3aTelbHO OOOCHOBAaTh CBOM CYKJCHMS U NMPUBECTH CBOU
IIPUMEPBHI;

3) u3naraet MaTepuall HeTOCIe0BATEIbHO U JOMYCKAET OIHOKH B W3JIOKCHUH ..

Otmetka "2" craBuTcs, ecnu oOydaromuiics oOHapyKMBaeT He3HaHUE OOJbIIeH YaCTH COOTBETCTBY-
IOLLEro paszesia U3ydaeMoro Marepuana, JOMycKaeT OMMOKU B (OpMYIHpPOBKE ONpENEeIeHUN U mpa-
BHJI, HCKQXAIOIITUE WX CMBICII, OECIIOPSIOYHO U HEyBEepeHHO u3naraeT matepuai. Onenka "2" ormeda-
€T TaKue HEJOCTATKU B MOJATOTOBKE O0YYarOIIErocs, KOTOPbIE SBISIIOTCS CEPhE3HBIM NMPEMATCTBUEM K
YCIIELTHOMY OBJIAZICHUIO TOCIEAYIOIIUM MaTEPUATIOM.

19



Kpurepun onenkn PASBEPHYTBIX IMCBbMEHHBIX OTBETOB

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

Onenka «OTarYHOY - 00y4aromuiics O1ecTsIIe 0OCBOMI TEOPETHUECKUI MaTepral, TOJTY4YnIl HaBbIKU
€ro NpUMEHEHUs Ha MpaKTUKe, rpaMOoTHO BhINoHAET 0T 90% 1o 100% 3ananus.

«Xopo1Ioy» - 00y4aroIuics B LIEJIOM HEIUIOXO BJIAJEET TEOPETHUECKUM MAaTEPHAJIOM, HIMEET HaBbIKU
€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 IPUMEHEHUU MOJYYSHHBIX 3HAHUN, TPAMOTHO BBIMIOJIHSIET
ot 50% mo 70% 3amanus.

«HeynoBneTBOpUTENBHOY - 00YJAIOLIHIICS TII0XO0 UM COBCEM HE OCBOWJI TEOPETUYECKHI MaTepHall,
HE UMeeT HaBbIKa NPUMEHEHHUs 3HaHUN Ha MpaKTUKe, BhINoIHAeT MeHee 50% 3amaHusl.

Kpurepun ouenku TECTA

[Tpu ucnonb3oBanuu 100-0ayuTbHOM (TECTOBOIN) IIKAIBI MPUHSATA CIEAYIOIIAs CHCTEMA TiepeBoia e€ B
S-0ayIbHYIO (LLIKAJTy aHAJOTMYHO MOXKHO MCIOJIB30BaTh MPH OIPEAEICHUM MPOIEHTA BBITOJHEHHBIX
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]JaHMs U CJ]ada OTYETA B JICHb BBIMIOJTHCHHUS, TPABMIILHBIC HCYEPITbIBA-
IOII[E OTBETHI Ha KOHTPOJIbHBIE BOMIPOCHI, MPABUIIHLHOE PEIICHUE 3a/1a4H (TI0Ty4eH BEpHBI OTBET B
o0I11eM BHJIe U MPAaBUIbHBINA YHCIEHHBIM OTBET C YKa3aHUEM €r0 pa3MEepHOCTH, IPU HATMYUU UCXOJI-
HBIX ypaBHEHUH B «001IeM» BUJIE — B «OYKBEHHBIX» 0003HAUYCHUSX );

- «XOPOIL0» - BBHIMIOJIHEHUE 3aJJaHMs U cJ]Jada OTYEeTa B JIEHb BHIMOIHEHHSI, HATMYNE OLUTHOKHU TIPU pe-
IIICHUH 33/1a9¥ (OTCYTCTBYET YHCICHHBIA OTBET, WIIH apu(pMETHIECKAast OIMOKA IIPH €ro MOJTyUYeHUH,
WJIM HeBEepHas 3aIUCh Pa3MEPHOCTH OJIYUSHHOW BEJTMIMHBI) WM OTBETE HA KOHTPOJIBHBIC BOITPOCHI,
- Ky10BJI€ETBOPUTEJILHOY - BRIITOJTHCHHE 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 YCIIEJ PEeIIUTh 3a7a49y 10 KOHIIA WIH HE CIPABUJICS C MATEMAaTHICCKUMH TPY/I-
HOCTSIMH;, 3allMCaHbl OT/AETbHbIC YpaBHEHUS B 00IIeM BHJIe, HEOOXOAMMBIE TSl PELIeHHs 3a7auu) N
OTBETE Ha KOHTPOJIbHBIE BOMIPOCHI U HECBOEBPEMEHHAs C/1aya OTYeTa.

- «HEy10BJIETBOPHUTEJIBLHO» - BHITIOTHEHHE 3a1aHus MeHee 50%, HecBOeBpeMeHHasl cjaua 0TuéTa, 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. Maxumes, I'.51. ®usuka: 10 knacc: yueOHuk: 6a30BbIi ypoBens/ I'.5. Mskumes, M.A. Ilerpo-
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-¢ 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 miathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/544862
(mata obpamenwus: 27.12.2024).

JUJL2. PonuonoB, B. H. ®usuka. Yrinyonenusiii ypoBeHb: 10—11 kiacchl : yueOHUK AJIsi 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 IOpaiir [caiit]. — URL: https://urait.ru/bcode/544863 (nata obpamenus: 27.12.2024).

JUJL3. Actponomusi: 10—11 kmaccel : yaeOHUK A7isi cpenHero oouiero oobpazosanus / A. B. Komomuen
[n np.]; orBerctBeHHBIE pemakTopbl A. B. Komomuern, 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: 27.12.2024).

JUL4. Tlepensman, . M. 3anmmarenbnas actpoHomusi/ S. U. Ilepensman. — Mocksa : Opaiir,
2024. — 182 c. — (Otkpsitas Hayka). — ISBN 978-5-534-07253-2. — Tekcr : anexktponHsiit // O0-
pasoBarenbHas miardgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/538893 (nmarta oOparieHus:
27.12.2024).

JULS. Imutpuesa B. @. ®usuka 15 npodeccuil U cnenuantbHOCTEN TEXHUUECKOTro npoduis: yueo-
HUK JJ151 00pa3oBaTeIbHbIX yUpexIeHUH cpell. npod. obpazoBanus.— M., 2016.

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

HNudpopmannonnsie pecypesl MaTepHera:

WP.1.www.urait.ru — FOpaiit. O6pa3oBatenbHas miardpopma (nara ooparmenus 27.12.2024)

WP.2. www.yaklass.ru I{ugposoii od6pazoBarenbhsiii pecype SKiace (nara odpamenus 27.12.2024).
WP.3. ludposoii obpasoBarenbHbiii pecypc IPRsmart https://www.iprbookshop.ru/4.html (mara
obpartenus: 27.12.2024).

HP.4. DnextponHo-OmbimuoTeyHas cucrtema «Jlanp». dopma gocryna
https://e.lanbook.com/(nara obpamenus: 27.12.2024).
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MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPABOBAHUST POCCUICKON ®EJEPALIMNA
denepanbHOE TOCYIaAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHHE BBICIIET0 00pa3oBaHUs
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KoMI1eKT KOHTPOJIbHO-OLEHOYHBIX CPEJCTB AJIsl IPOMEXYTOUHOM aTTecTaluy Mo y4ieOHOMY
npeamery OVII.12.®usuka pazpaboran B cOOTBETCTBUU ¢ DenepabHBIM TOCYIapCTBEHHBIM 00pa-
30BaTEeNbHBIM CTAHIAAPTOM IO CHEIHAIBHOCTH CpPEJHEro Mpo(ecCHOHANIBHOIO 00pa30BaHUS
54.02.01 Hwu3zaiin (o orpacisam) (mpuka3 Munnpocsemenus Poccun ot 05.05.2022 Ne308, 3aperu-
ctpupoBad B Muntocte Poccun 25.07.2022 Ne 69375) (B pea. ot 03.07.2024); Ha ocHOBe TpeOOBa-
HUil PeepaabHOr0 TOCYAAPCTBEHHOTO0 00pa30BaTENbHOTO CTaHAapTa CpeaHero odmero oopa3oBa-
HUs (yTBEpKIeH npuka3z MunobOpuayku Poccun ot 17.05.2012 N413, 3apeructpupoBan B Muniocte
Poccun 07.06.2012 Ne 24480) (B pen. ot 27.12.2023) u denepanbHoii 00pa3oBaTEIbHON MpOTrpaM-
MBI cpenHero oomero oopa3zoBanus (npuka3z Munnpocsemenust Poccun ot 18.05.2023 Ne 371, 3a-
peructpupoBad B Munrocte Poccun 12.07.2023 per.Ne 74228) (B pen. ot 19.03.2024); c yderom
«Konuenuuu mnpenonaBaHusi 0011€00pa30BaTENIbHBIX AUCHUIUIMH C y4€TOM MpodeCcCHOHAIbHOM
HAIPaBIEHHOCTU MPOrpaMM CpeAHero mpodecCuoHaIbHOro 0o0pa3oBaHMs, pealu3yeMblX Ha 0Oasze
OCHOBHOTO 00111ero oopaszoBanus» (Pacnopsikerne Munnpocsemenus Poccuu ot 30.04.2021 Ne P-
98); B coorBercTBUU C [l0JIOKEHHEM O TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTe-
cranuu oOy4arommxcs MBanreeBckoro ¢punmraza MOCKOBCKOTO MOJUTEXHHYECKOTO YHUBEPCUTETA.

Opranuszanus-paspadorumnk: VBanTteeBckuil ¢puaman MoCKOBCKOTO MOJUTEXHUYECKOTO

YHUBCPCUTECTA

Pa3zpa6orumk: H.B.BrimopkoB, niperiogaBarens MBanTeeBckoro gumana

MOCKOBCKOT'0 IIOJIUTEXHHUYCCKOTO YHUBCPCUTETA

OJIOBPEH

UKJIOBOM KoMuccuer «OoweobpazosamenbHbiX, COYUATIbHO-
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[Tporokon Ne 6 ot 28.12.2024

[Ipencenarens NUKIOBON KOMUCCHH I'.1O. CaBenbeBa
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1. MACHIOPT KOMIUIEKTA KOHTPOJBHO-OHEHOYHBIX CPEACTB
1.1.06s1acTh NpUMeHEeHHs] KOMILIEKTA KOHTPOJIbHO-0LEHOYHBIX CPeICTB

KOMITIEKT OLIEHOYHBIX CPENCTB IMpeIHA3HAYEH /ISl OICHKH PE3ylIbTaTOB OCBOCHHUS Y4€OHOTO
npenmera OVIL.12. ®usuka:

Juynocmmuuix

1) epasicoanckoeo socnumanusi:

— c(hOpMHPOBAHHOCTh TPAKIAHCKOW TO3HMIIMH OOYYArOMIETOCS] KaK aKTUBHOTO W OTBETCTBEHHOIO
YJIeHA POCCHIICKOTO OOIIECTRA;

— MPUHATHE TPAAULUOHHBIX 00IIEYEeTOBEUECKUX T'YMAaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

— TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh C MO3ULUU COTPYAHHUYECTBA B MHTEpEcax rpakiaH-
CKOTO 00I1IeCcTBa, y4aCTBOBATh B CAaMOYIIPaBJICHUU B 00pa30BaTEeIbHON OpraHu3allnu;

— ymeH#ne 3(P(EKTHBHO B3aWMOJCHCTBOBATH C COIHMATBHBIMA WHCTHTYTAMH B COOTBETCTBHHM C HX
(GYHKIIUSMU ¥ HA3HAYCHUEM;

— TOTOBHOCTb K TYMaHUTapHOW U BOJOHTEPCKOU ESTEILHOCTH;

2) nampuomuyecko2o 80CNUMAaHus:

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

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

3) 0YX08HO-HPABCMBEHHO2O 80CHUMAHUSL:

— c(hopMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO TIOBE/ICHUS;

— CIIOCOOHOCTH OIIEHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHbBIC PEUICHHS, OPUEHTUPYSICh HAa MO-
paIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B JACSITEILHOCTH YUEHOTO;

— OCO3HAaHHE JUYHOTO BKJIQ/Ia B TIOCTPOCHHUE YCTONYMBOTO Oy IYIIETO;

4) acmemuuecko2o 60CnUmMaHus:

— OCTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4YHOTO TBOPUYECTBA, MPHUCYIIEro (husnye-
CKOW HayKe;

6) mpyoo6020 60CNUMAHUSL.

— HHTEepec K pa3nuyHbIM cdepaM mpodecCHOHATHHON NeATeIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C (hu-
3UKOM M TEXHHMKOW, YMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOP Oyayliei mpodeccuu U peasrn3oBbI-
BaTh COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHHUIO U CaMOOOpa30BaHUIO B 001acTU (GU3UKH Ha MPOTHKE-
HHUH BCEH XKU3HU,

7) 9KOI02U1eCcK020 OCNUMAHU!

— c(hOpMHPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPHI, OCO3HAHUE TIIO0AIBHOTO XapakTepa 3KOJIOTHYe-
CKHUX Mpo0em;

— MJAaHUPOBAHUE M OCYIIECTBICHUE ICHCTBHI B OKpYXAlolIed cpele Ha OCHOBE 3HAHHS Ienen
YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

— pacIIMpeHHE OIBITA JISATSIBHOCTH 3KOJOTUICCKOW HAMPABICHHOCTH Ha OCHOBE WMEIONTUXCS 3Ha-
HUM 1o (u3HKe;

8) yennocmu HayuyHo2o no3sHaHUA!

— c(hopMHPOBAHHOCTH MHPOBO33PECHHS, COOTBETCTBYIONIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (HH3H-
YECKON HayKH;

— OCO3HAaHHE I[EHHOCTH HAYYHOH NEATEIHHOCTH, TOTOBHOCTH B TpoIlecce M3ydeHUs (U3HKH OCY-
IIECTBIISATH MPOSKTHYIO M HCCIIE0BATENBCKYIO IEATEIHbHOCTh MHAUBHIYATBLHO U B TPYIIIIE.

Memanpeomemnuix

1) 6a30BbI€ JTIOTHYECKUE JCHCTBHUS:

— CaMOCTOSITEIIBHO ()OPMYJIMPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

— ONPEIEINIATh LEH JIeATSIHLHOCTH, 33/1aBaTh TapaMeTPhl M KPUTEPUH MX JTOCTHKCHHUS,
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BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTHBOPEUHS B paCCMaTPUBAEMbIX (PU3MUECKHX SBJICHHSIX

BHOCUTb KOPPEKTHUBHI B JIEATECILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB IICJISIM, OIICHUBATH
PHCKH TIOCTIEACTBUMN JACATEIHHOCTH,

pa3BHUBATh KPEaTUBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

2) 6a30BBIC UCCIICIOBATEIILCKHUE JCHCTBUS:

BJIQJICTh HAYYHOU TEPMHUHOJIOTHEH, KITFOYCBBIMH MTOHITUSMHU M METOAaMU (PU3NIECKOI HAYKH;
BJIQJICTh HABBIKAMU Y4eOHO-MCCIICAOBATEIBLCKOW M MPOSKTHOW NIEATEILHOCTH B 00JIACTH (DU3UKH,
CTIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TIOUCKY METOJIOB PEIICHHUs 3a7ad (U3NIECKO-
T'O COJIePKaHUsl, IPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHUS;

OCYIIECTBIISITh PA3JIMYHBIC BHUJIBI JCATEIILHOCTH MO MOJIYYESHHIO HOBOTO 3HaHUS, €r0 MHTEPIIpPETa-
[IUH, TIPe0OPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX CUTYallUsX, B TOM YHCJIE MPU CO3/a-
HUM YI€OHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISTh MPHUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3a7ady, BBIIBHUTaTh THUIOTE3Y €€
pElIeHUs, HAXOAUTh APTYMEHTHI JIJIS IOKA3aTeIbCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh MapaMeTphl U
KPUTEPHUH PEIICHHUS,

aHAJIM3UPOBATH TIOJYYEHHBIC B X0JI€ PEIICHUS (PU3NICCKUX 3a/1a4 PE3yIbTaThl, KPUTHICCKH OILCHU-
BaTh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (POPMYyIUPOBATH COOCTBEHHBIC 3a/la4ui B 00pa30BaTECIBLHON JCATEIBHOCTH, B TOM YHCIIC
NpU U3y4eHUH (PU3UKH;

JlaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIIECHUBAThH MPUOOPETEHHBIHN OIBIT;

pa3pabarbiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIONTUXCS MaTepUATbHBIX U HEMa-
TEePHAITLHBIX PECYPCOB;

YMETh MIEPECHOCUTD 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEACITEIBHOCTH,

yYMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33a49H, TOTYCKAOIINE ATbTCPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpOopMaIuUeii:

BJIaJIeTh HaBBIKAMU MOJXy4eHUs MH(OpManuu (PU3NYECKOro COAEp)KaHUS M3 MCTOYHHMKOB Pa3HbIX
TUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATh MOKMCK, aHAIU3, CUCTEMATU3allUI0 U UHTEPIpEeTalni0 UH-
(dbopMaruu pa3InyHbIX BUI0B U (OPM MPECTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCIOJIb30BATh CPEACTBa HH(POPMALIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOIMH B PEIIEHUN KOTHH-
TUBHBIX, KOMMYHUKaTUBHBIX M OPraHU3allMOHHBIX 3ajlay C COOJIOACHNEM TpeOOBaHUM 3ProHOMHU-
KM, TEXHUKHU 0€30IaCHOCTH, T'MTUEHBI, pecypcocOepeKeHus, MPaBoOBbIX U 3TUYECKUX HOPM, HOPM
MH(OPMAaIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (PU3UUECKOIO COAEpN aHUS B pazIUUHbIX (opMaTax c y4y€TOM Ha3HAUYEHUS WH-
dopmanmu U 1eIeBON ayTUTOPHUU, BBIOMpas ONTUMANbHYIO (OpMY MpPEACTaBICHHUS U BHU3yaln3a-
ITUH.

4) obOmieHwHe:

OCYIIECTBJISTh OOIIEHNE Ha YpOoKaX (DU3UKH U BO BHEYPOUHOU JICSITEIIbHOCTH;
pacro3HaBaTh MPEANOCHUTKN KOH(MIMKTHBIX CUTYAIlUN U CMATYATh KOH(DIUKTHI;
Pa3BEPHYTO | JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIH30BAHUEM SI3bIKOBBIX CPEJICTB;

5) coBMecTHas eATeTbHOCTb:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAIBHON pabOTHI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUI C Y4ETOM OOIIMX WHTEPECOB M BO3MOXKHO-
CTeH KaKIoTo 4iceHa KOJIJICKTHUBRA,

MIPUHUMATH IIEJIM COBMECTHOM JEATETbHOCTH, OPTaHN30BBIBATh M KOOPAUHUPOBATH JICUCTBUS 110 €6
JIOCTUKEHHIO: COCTABIISATH IJIaH JCHCTBUIA, pacIIpeeNiaTh POJIM ¢ Y4ETOM MHEHUH YU4aCTHUKOB, 00-
CYXXJIaTh PE3yJIbTaThl COBMECTHON PabOTHI;

OILICHUBATh KAYECTBO CBOETO BKJIAJa U KaXKIOTO YYaCTHUKA KOMaHIBI B OOIIHMI pe3ynbTaT Mo pas-
paboTaHHBIM KPUTEPUSIM;

MpeiaraTh HOBBIE MPOEKTHI, OIICHUBATh HJICU C MO3UIIMA HOBU3HBI, OPUTHHAIBLHOCTH, TIPAKTHYE-
CKOH 3HAYNMOCTH,
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— KOOPJAMHUPOBATh U BBINOIHATE PA0OTY B YCIOBUSIX PEAIbHOIO, BUPTYaIbHOIO 1 KOMOMHUPOBAHHO-
TO B3aUMOJECHCTBUS;

— OCYUIECTBJIATH IO3UTUBHOE CTPATETHYECKOE TIOBEIEHUE B PA3IMYHbIX CUTYallUsX, IPOSBIATH TBOP-
9YeCTBO U BOOOpakeHue, ObITh HHUIIUATHBHBIM.

6) caMmoopraHu3arus:

— CaMOCTOSITENILHO OCYIIECTBIIATH MO3HABATEIBHYIO JESITEIBHOCTh B 00J1aCTH (PU3UKH U aCTPOHOMHUH,
BBISIBJIATH TIPOOJIEMBI, CTABUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

— CaMOCTOSITEJIBHO COCTABIIATH IIJIaH PELICHMs] paCYETHBIX U KaUE€CTBEHHBIX 3a/]a4, IIJ1aH BBIITOJIHECHUS
IIPAKTUYECKON paboThl ¢ Y4ETOM MMEIOLIMXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MpPEAIo-
YTCHUI;

— pacHIMpATh paMKH y4eOHOIO MpeAMeTa Ha OCHOBE JIMUHBIX ITPEIOYTEHUH;

— JenaTh OCO3HAHHBII BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTb 3a PELLICHUE;

— OLIGHUBATh IPHUOOPETEHHBIN OIIBIT;

— CcrHocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIUIMH B 00JIACTH (DU3UKHU, TTIOCTOSHHO TOBBI-
I1aTh CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHB;

7) CAMOKOHTPOJIb:

— J1aBaTh OLICHKY HOBBIM CHUTYalMsiIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLICHUBATH COOTBET-
CTBUE PE3YJIbTATOB LIEJISAM;

— BJAJETh HAaBbIKAMM 103HABATEIbHON pedIeKCHM KaK OCO3HAHMs COBEpIIAEMBIX AECHCTBUI U MbIC-
JIMTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMI;

— WCTOJIB30BaTh MPUEMBI peIIEKCUU TSl OLICHKH CUTYAIMH, BEIOOpA BEPHOTO PEIICHUS;

— OLICHUBATbh PUCKU U CBOEBPEMEHHO IPUHUMATD PELLIEHUS 110 UX CHUKEHUIO;

— IPUHUMATh MOTHUBBI U apIyMEHTHI IPYIUX [IPU aHAJIU3€ PE3YJIbTaTOB ACSITEIBHOCTH;

8) SMOLIMOHATILHBIN MHTEIUIEKT, IPeANonararomuil copMupoBaHHOCTb:

— CaMOCO3HAaHHs, BKJIIOYAIOIIET0 CIIOCOOHOCTh IMOHUMAaTh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BUJIETh
HaTPaBJICHUS Pa3BUTUSI COOCTBEHHOW IMOIIMOHAIBHON Cepbl, OBITh YBEPEHHBIM B ceOe;

— CaMOpEryJIMpOBaHus, BKIIOUYAIOUIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 33 CBOE
MOBEJICHHUE, CIOCOOHOCTh aJallTUPOBATHCS K AMOLMOHAIBHBIM U3MEHEHUSIM U IPOSIBIATH THOKOCTB,
OBITH OTKPBITHIM HOBOMY;

— BHYTPEHHEH MOTHMBAallUHU, BKJIIOYAIOIIEH CTPEMIICHHE K JAOCTHKEHHUIO LIEJIM U YCIIEXY, ONTHMU3M,
MHULMATUBHOCTb, YMEHUE JIECTBOBATh, UCXO/I U3 CBOUX BO3MOXKHOCTEM;

— SMIATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh AMOLMOHAIBHOE COCTOSIHUE JIPYTHX, YUUTHIBATh
€ro MpH OCYIIECTBIEHUH OOIEHNUs, CHOCOOHOCTh K COYYBCTBUIO U CONIEPEKUBAHUIO;

— COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS C IPYTUMHU JIIO/IbMH,
3a00TUTHCS, IPOSIBIATH UHTEPEC U pa3peiiaTb KOHQIUKTHI.

9) npunstue cedst U qPyrux:

— TIpUHUMATH ceOs, TOHUMast CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

— MPUHUMAaTh MOTHBBI U apTyMEHTHI IpYTUX MIPHU aHAJIU3€ PE3yIbTaTOB JESITEIbHOCTH;

— IpHU3HaBaTh CBOE MPaBO U MPaBO JPYTUX Ha OIIMOKY.

Ilpeomemmnuix

10) chopMHpPOBAaHHOCTH MpPEJICTABICHUH O PO U MecTe (PU3MKHM U aCTPOHOMHHM B COBPEMEHHOM

Hay4yHOM KapTHHE MHpa, 0 CUCTEMOOOpa3yromie poian pU3MKK B pa3BUTUU €CTECTBEHHBIX HAyK, TEX-

HUKU M COBPEMEHHBIX TEXHOJIOTUH, O BKJIaZIe POCCUMCKHUX U 3apyOekKHBIX yUeHbIX-(DU3UKOB B pa3BU-

THE HAayK{; TIOHMMaHue (pU3NYEeCKON CYIIHOCTH HaONI0aeMbIX SIBICHMM MHKpPOMHpa, MaKpoMHpa U

MeramMmpa; MOHUMaHUE POJIM aCTPOHOMMM B NMPAKTUYECKOM AESITEIBHOCTH YEJIOBEKAa M AAJIbHEHIIEM

HayYHO-TEXHUYECKOM Pa3BUTUHU, poiu (pU3UKK B (HOPMUPOBAHUM KPYyro3opa U (pyHKIMOHAIBHOM Ipa-

MOTHOCTH Y€JI0OBEKa JUUIsl pELICHUs] IPAaKTUYECKUX 33]1a4;

26) chopMHPOBAaHHOCTh YMEHHI pacro3HaBaTh (PU3NUECKHe SBJICHU (ITPOILECCHl) U OOBACHITH UX HA

OCHOBE M3yYCHHBIX 3aKOHOB: PaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUKEHUE, CBOOO/I-

HOE MaJIeHue TeJl, IBUKEHHE 110 OKPYKHOCTH, HHEPLIKS, B3aUMOJICHCTBUE Tell, KoeOaTeIbHOE ABIKE-

HUE, PE30HAHC, BOJHOBOE JBMXeHUE; U y3us, OpOyHOBCKOE BHUKEHHUE, CTPOCHHE KHUJIKOCTEH U

TBEPABIX TeJl, U3MEHEHHE 00beMa Tell NMpPU HarpeBaHUM (OXJIaXJIEHUH), TEIJIOBOE paBHOBECHE, UCHa-

peHue, KOHJIEHCal|s, IUIaBJIeHNE, KPUCTAIN3allNs, KUIIEHUE, BIaXKHOCTh BO3/yXa, CBSI3b CPEIHEN KH-

27



HETUYECKOW SHEPIHH TEIUIOBOTO JIBUXKEHUS MOJIEKYJI ¢ aOCOJIFOTHON TeMIepaTypol, MOBBIILICHUE JAaB-
JIEHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSA3b MEXKIY IapaMETpaMU COCTOSHUS ras3a B
U30IMpoLeccax; dIEKTpU3alus Tej, B3auMOJICIiCTBHE 3apsA0B, HArPEBAaHUE MIPOBOJIHUKA C TOKOM, B3a-
HUMOJIEHCTBUE MAarHUTOB, 3JIEKTPOMArHUTHAsI MHAYKLINS, 1€HCTBUE MAarHUTHOTO 0JI HAa IIPOBOJHUK C
TOKOM M JIBUXKYIIMICS 3apsijl, 3JI€KTPOMAarHUTHbIE KoeOaHus U BOJIHbI, IPSIMOJIUHEHHOE pacipocTpa-
HEHHE CBETa, OTpaXEHHE, IperoMiIeHue, nHTepdepeHuus, Audpaxiys 1 moIsIpu3alus CBeTa, AUCIep-
cust cBeTa; QoToanekTpuueckuil 3pdexr, cBeToBoE JaBiieHHE, BOSHUKHOBEHUE JIMHEHUATOro CreKTpa
aToOMa BOJIOPOJa, ECTECTBEHHAs! U UCKYCCTBEHHAs paJJMOaKTUBHOCTB;

30) BiasieHUe OCHOBONOJIArAIOIUMH (PU3MUECKUMH MOHITUAMHU M BEIMUYUHAMMU, XapaKTEPU3YIOLIUMU
¢bu3nyeckue npoueccs! (CBSI3aHHBIMU ¢ MEXaHMYECKUM JBM)KEHUEM, B3aUMOJCHCTBUEM TeJ, MEXaHU-
YeCKMMHU KOJICOAHUSMHU M BOJIHAMH; aTOMHO-MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBA, TEIIOBBIMHU IIPO-
LIECCaMU; NIEKTPHUUECKUM U MarHUTHBIM MOJISIMU, JIEKTPUYECKUM TOKOM, 3JIE€KTPOMAarHUTHBIMU KOJIe-
OaHUSMHU U BOJIHAMH; ONITUYECKUMHU SBJICHUSMH; KBAHTOBBIMH SIBJICHUSIMHU, CTPOCHHUEM aToMa M aTOM-
HOTO $]pa, PaJUOAKTUBHOCTHIO); BJIAZICHUE OCHOBOIIOJATAIOUIMMU ACTPOHOMHUYECKUMH IMOHSATHUSMU,
MIO3BOJISIIOIIMMU XapaKTepU30BaTh MPOLIECCHI, IPOUCXOAIINE HA 3BE3/1aX, B 3BE3JHBIX CHUCTEMAX, B
MEXTraJlaKTH4ECKOM cpefie; NBUKEeHNEe HEOECHBIX Tell, SBOJIIOLIUIO 3Be3]1 U BeeneHHoi;

40) BiajeHne 3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TEOpHSIMHU (3aKOH BceMupHoro Tsrorenus, I, I u 11
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs MEXAaHUYECKOM SHEpruM, 3aKOH COXPAaHEHUs HMIYJbCa, MPUH-
LI CYNEPHO3ULMHU CUJI, IPUHLHUIT PAaBHOIIPABHOCTU WHEPLMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISPHO-
KMHETHUYECKYIO0 TEOPHUIO CTPOCHHUS BELIECTBA, Ia30BbI€ 3aKOHBI, IEPBbII 3aKOH TEPMOAMHAMUKH; 3aKOH
COXPAaHEHHUs AJIEKTPUUYECKOro 3apsiza, 3akoH Kyiona, 3akoH Oma Ju1s yyacTka 1enu, 3akoH Oma Juist
IIOJTHOM 3JIEKTpUUYECKOU LenH, 3akoH Jxoyns - JIeHua, 3aKoH 3JIeKTpOMarHUTHON MHIYKIMH, 3aKOH
COXPAHEHHUs SHEPIUH, 3aKOH IMPSIMOJIMHEMHOIO pacIpOCTPAHEHUsI CBETa, 3aKOH OTPa)KCHMsI CBETA, 3a-
KOH IPEJIOMJICHHUSI CBETA; 3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAaHEHMs MMILYJIbCa, 3aKOH COXpaHe-
HUS 3JIEKTPUUECKOI0 3aps/ia, 3aKOH COXPaHEHUsI MacCOBOr0 4KCIIa, OCTYaThl bopa, 3akoH paauoak-
TUBHOTO PAcIa/ia); yBEPEHHOE UCIOIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH MpH aHan3e (PU3NIECKUX
SIBJIEHUM U TIPOLIECCOB;

56) ymMeHue yuyuTbIBaTh T'PaHULIbl IPUMEHEHUS U3YUCHHBIX (PU3MUECKUX MOJIeIel: MaTepualibHas TOY-
Ka, MHEepIHaJIbHasl CUCTEMa OTCYETa, HIealbHbIN ra3; MOJEIN CTPOEHUS ra3oB, )KUJIKOCTEH 1 TBEPIbIX
T€J, TOUYECYHBIN DJIEKTPUUECKUN 3apsf, AIepHas MOJAEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO sapa
IIpU pelIeHnn (U3NUECKUX 3a/1a4;

60) BiajieHue OCHOBHBIMH METOAAMU HAY4YHOTO IMO3HAHHS, UCHOIb3yeMbIMH B (U3UKE: MPOBOAUTH
MpsiIMbIE M KOCBEHHbIE U3MepeHUsl (U3NUYECKUX BEIMYMH, BHIOMpas ONTUMAaJIbHBIN CIIOCO0 U3MEpeHus
U HUCIIOJIb3YSl U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN N3MEPEHUH, IPOBOINUTD UCCIIEI0OBAaHUE 3aBU-
cuMmocTel (pU3MUECKUX BETUYHH C MCIIOIb30BAaHUEM MPSMbIX U3MEPEHUN, OOBACHATh MOJyYEHHbIE pe-
3yJIBTaThl, UCTIOJIB3YS (PU3NUYECKHE TEOPUH, 3aKOHBI M TIOHATHS, U JIeNaTh BBIBOBI; COOMII0IaTh IpaBU-
J1a 6€30MacHOro Tpyda IpH NPOBEACHUN HCCIEI0BaHUI B paMKax yueOHOro 3KCIEpUMEHTa U y4eOHO-
HCCIIEI0BATENBCKON JIEATEIbHOCTH € UCIOJIb30BAHUEM IIU(PPOBBIX U3MEPUTENBHBIX YCTPOHCTB M Ja-
O6opaTopHOro 00OpyAOBaHUS; CHOPMUPOBAHHOCTH MPECTABICHUM O METOJaX TMOJYyUYEeHUs] HAyYHBIX
aCTPOHOMHUYECKUX 3HAHWM;

76) chopMHUPOBAHHOCTh YMEHHUSI PEIIaTh PACUCTHBIC 33J]a4M C SIBHO 3aJJaHHON (PU3NUYECKON MOJIEThIO,
UCHOJB3Ys (PU3MUYECKHe 3aKOHBI U MIPUHIUIIBI; HA OCHOBE aHAJIM3a YCIOBUS 3a/1aul BHIOMpPATh (usnde-
CKYIO MOJIEJIb, BBIIEIATH (U3NUECKNE BETUUYUHBI U (POPMYJIIbI, HEOOXOAUMBIE JJIsl €€ pellleHus, TPOBO-
JUTh PacyeThl U OLIEHUBATh PEATbHOCTh MOJYYEHHOTO 3HAYEHUsI (PU3MUECKON BEIMUYMHBI;, peraTh Ka-
YeCTBEHHBIE 33Ja4H, BRICTpanBasi JJOTMUECKH HEITPOTUBOPEUUBYIO IIETIOUYKY PACCYKACHUM ¢ OIOpoii Ha
M3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SIBIICHMUS;

80) chopMupOBaHHOCTH YMEHUS PUMEHSTH TTOJTYICHHBIC 3HAHUS 1)1 OOBSICHEHHS YCIIOBUM TIPOTEKa-
HUS QU3NYECKUX SIBICHUM B IPUPOJE U JUI MIPUHATHS MPAKTUUYECKUX PEIICHUH B TOBCEIHEBHOM JKU3-
HU Jns oOecrieyeHHs O€30MacHOCTH MpU OOpalleHuu C OBITOBBIMH NMPUOOpaAMH U TEXHUYECKUMU
yCTPONCTBaMHU, COXPAHEHUS 3/10POBbS U COOJIIOACHUS HOPM KOJIOTMYECKOTO MOBEICHUS B OKpYKalo-
el cpene; MOHMMaHHe HEOOXOAMMOCTH MPUMEHEHHUS TOCTHKEHUN (PU3MKU U TEXHOJIOTUN 7S palu-
OHAJILHOT'O NPUPOOIOJIb30BAHNUS;

90) chopMUpPOBaHHOCTH COOCTBEHHOMN MO3UIIUHU MO0 OTHOLICHHIO K (pu3ndeckoi nHpopManuu, noayya-
€MOH U3 pa3HbIX HUCTOYHMKOB, YMEHHUH HCIIOJIb30BaTh LU(POBbIE TEXHOJOTUU AJISi IOUCKA, CTPYKTY-
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PUPOBaHUA, UHTEPIIPETALIMM U MIPEACTABICHUs y4eOHONW M Hay4HO-NIOMYJISIpHOW MH(OpMaum; pa3Bu-
THE YMEHUN KPUTHUYECKOTO aHAIN3a MOydaeMoi nH(pOpMaIiu;

100) oBnageHrne yMeHUsAMHU pabOTaTh B IPYMIIE C BBHIIOIHEHUEM PA3INYHbIX COLMAIBHBIX POJIEH, Iula-
HUPOBATh pabOTy TPYMIbI, PAIIHOHAIBHO PACIPENENATh ACATEIbHOCTh B HECTAHIAPTHBIX CUTYAIUsX,
aJIeKBaTHO OLICHMBATh BKJIAJ] KAXJIOTO U3 YYaCTHUKOB IPYIIIBI B PELICHUE paccMaTpuBaeMoi mpooJie-
MBI

ly) copMupoBaHHOCTh IOHUMAHUS POJIH (PU3UKU B SKOHOMHUYECKOH, TEXHOJOTUYECKOH, COLUaIbHOM
U 3TUYECKOH cdepax NesITeTbHOCTH YEIIOBEKa; pOJU M MecTa (M3UKM B COBPEMEHHOW HAay4HOH Kap-
THHE MMpA; POJIX ACTPOHOMHUHU B IIPAKTHUYECKON NEATECIBHOCTH 4YEJIOBEKAa M AAJbHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH;

2y) chopMHUpOBAaHHOCTh CUCTEMBI 3HAHUH O (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsX, ACH-
CTBYIOLIMX Ha YPOBHSIX MUKPOMHUPA, MAaKpPOMHUPA U Meramupa, IpeicTaBIeHUi 0 BceoOlIeM XapakTepe
($U3NYECKUX 3aKOHOB; MPEACTABICHUN O CTPYKTYpe MOCTPOCHHs (PU3MUECKON TEOPHUH, YTO MO3BOIUT
0CO3HaTh POJIb (PyHIAMEHTAJIbHBIX 3aKOHOB U IIPUHLUIIOB B COBPEMEHHBIX IIPEJICTABICHUAX O IPUPO-
1€, TIOHATh TPaHULIBI IPUMEHMMOCTH TEOpHUIl, BO3MOKHOCTH MX NPUMEHEHMS Il OIMCAHUS €cTe-
CTBEHHOHAYYHBIX SIBJICHUH U IIPOLIECCOB;

3y) copMHpPOBaHHOCTh YMEHHUsS pa3inyaTh YCJIOBUS MPUMEHUMOCTH MoJeliel (DU3MYECKHX TeNl |
IIPOLIECCOB (SIBICHUI): MHEpLUaNbHas CUCTEMa OTCYeTa, MaTephalibHas TOYKA, PaBHOYCKOPEHHOE
IBUKCHHE, CBOOOHOE MajieHue, aOCOIIOTHO yrpyras aedopmarusi, aOCOTIOTHO yIPyroe U abCorOT-
HO HEYIIPYroe CTOJIKHOBEHUS, MOJEJeH ra3a, >KUJAKOCTH U TBEPIOro (KpUCTANIMYECKOro) Telna, uiae-
QJIbHOTO ra3a, TOYEUHbIH 3apsj, OJHOPOJHOE JJIEKTPUYECKOE I10JI€, OJHOPOJHOE MAarHUTHOE IOJIE,
rapMOHHYECKHE KojeOaHMsl, MaTeMaTUYeCKU MasTHUK, UJCaIbHbIN NPYKMHHBIA MasgTHUK, FAPMOHU-
YECKHUE BOJIHBI, HJICATBHBIN KOJIeOATeIIbHBIN KOHTYD, TOHKAs JTMH3a; MOJIEICH aTOMa, aTOMHOTO sipa U
KBaHTOBOM MOJIEJIN CBETA;

4y) chopMHUPOBAHHOCTh YMCHHSI OOBSCHSATH OCOOCHHOCTH MPOTEKaHMs (HU3MUSCKUX SBICHUI: MeXa-
HUYECKOE JIBUKEHUE, TEIJIOBOE JIBUKEHHWE YaCTHI] BEILECTBa, TEIIOBOE PaBHOBECHE, OPOYHOBCKOE
nBokeHue, updysus, ucrapeHne, KUIeHue U KOHACH AN, IJIaBJIeHUe U KPUCTAJUIN3alis, HalpaBs-
JIEHHOCTb TEIUIONEepeNayu, 3JIEKTPU3aluu Tel, SKBUIOTEHUUAIBHOCTH IIOBEPXHOCTH 3apsSKEHHOIO
MIPOBOJHHKA, 3JIEKTPOMAarHUTHON MHIYKIIMHM, CAMOMHIYKIIUHU, 3aBUCUMOCTH COIIPOTUBIICHUS MOIYIIPO-
BOJHUKOB "p-" 1 "n-TUNOB" OT TeMImepaTypsbl, pe3oHaHca, HUHTepPEPEHIIMH BOJIH, TU(PaKIUU, AUCTEep-
CHH, TIOJJHOTO BHYTPEHHET0 OTpakeHus, (oTorddekT, pusndeckre NpUHIHNIbI CIEKTPAIbHOTO aHAIIN-
3a ¥ paboThl J1a3zepa, "anbda-" u "6era-" pacnaasl sjep, raMMa-u3ydyeHue Saep;

5y) copMUPOBAHHOCTh YMEHUN MPUMEHSTH 3aKOHBI KJIACCUYECKON MEXaHUKHU, MOJICKYJISIPHON (u3u-
KU U TePMOJMHAMHKH, JIEKTPOJIUHAMUKH, KBAHTOBOW (DU3MKM IS aHaIM3a M OOBSCHEHHs SIBIECHUIN
MHUKpPOMHpA, MAKpOMHpa U MEramMMpa, pa3inyaTh yCIOBHs (TpaHMIIbl, 001aCTH) MIPUMEHUMOCTH (HU3H-
YEeCKHUX 3aKOHOB, IOHMMaTh BCEOOIINI XapakTep (pyH/1aMEHTaIbHBIX 3aKOHOB (3aKOH COXpaHEHUs Me-
XaHUYECKON 3HEPIUH, 3aKOH COXPAHEHHs HMITYJIbCA, 3aKOH BCEMHPHOTO TSATOTEHMsI, MEPBBIA 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHHUs JEKTPUUECKOr0 3apsijia, 3aKOH COXPAHEHUs SHEPTUH) U OrpaHH-
YEHHOCTh MCIOJIb30BaHUS YaCTHBIX 3aKOHOB; aHAJIM3UPOBATh (PU3NYECKHE MPOIECCHI, UCTIOIb3Ys OC-
HOBHBIE MOJIOKEHMS, 3aKOHbI U 3aKOHOMEPHOCTH; OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUXEHHUs, (pop-
MyJIbl KHHEMaTUKH PAaBHOYCKOPEHHOT'O JBMXKEHMs, peoOpa3zoBaHus ['amunes 11 CKOPOCTH U Iepe-
MEILIEHUs], TP 3aKkoHa Hpl0TOHA, MPUHIMII OTHOCUTENBHOCTH I anuiies, 3aKOH BCEMUPHOTO TATOTEHUS,
3aKOHBI COXPaHEHHUs UMIYJIbCa U MEXaHUYECKOW HSHEPrUH, CBSI3b PaOOTHI CHIIBI C U3MEHEHUEM MeXa-
HUYECKOW DHEPTUH, YCIOBUS PAaBHOBECHS TBEPAOIO TENA; CBS3b JABICHUS UACAIBHOIO raza co Cpel-
HEW KUHETUYECKOW SHEPrueu TEIJIOBOTO JBH)KEHUS M KOHUECHTPAIIMENH €ro MOJIEKYJ, CBA3b TeMIEepa-
TypBbl BEIIECTBA CO CPEAHEN KMHETUYECKOW HEPTUEN €ro 4acTull, CBA3b JaBJICHUs UAEAIbHOIO Iras3a ¢
KOHIIEHTpalluel MOJIEKYJI M €ro TeMIlepaTypol, ypaBHeHne MenzeneeBa-Kianelipona, IepBblil 3aKOH
TEPMOANHAMMKY, 3aKOH COXPAHEHHS YHEPTUH B TEIJIOBBIX IIPOLECCAX; 3aKOH COXPAHEHUS DIIEKTpUYe-
CKOTO 3apsijia, 3akoH KyrnoHa, HOTeHIMaNbHOCTh 3JIEKTPOCTATUYECKOIO MOJIS, TPUHIIMII CYTIEPIO3ULIUN
NEKTPUYECKUX MOoJeH, 3akoHa Kynona; 3akonbl Oma 1715 yd4acTKa LeNu U 71 3aMKHYTOU 3JIeKTpuye-
CKOM 1enw, 3aKoH J[koynsa-JIeHna, 3aKkoH 3JIeKTPOMarHuTHOM MHAYKIWH, TpaBWiIo JIeHa, mocTyaaThl
CMELUAIbHOM TEOPUH OTHOCUTENBHOCTH OHHIITeWHa, ypaBHeHue JiHIUTEHHA 11a (oTorddexrTa,
MEePBBIN ¥ BTOpPOM mocTyiaTel bopa, mpuHimun HeompeneneHHOCTH [ eiizeHOepra, 3aK0OH COXpaHEHHS
3apsijia, MacCoOBOTO YMCJIa U DHEPTHH B AJIEPHBIX PEAKIUAX, 3aKOH PAIMOAKTUBHOTO pacnaia;
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6y) cOopMUPOBAHHOCTHh YMEHHI MPUMEHSATH OCHOBOIMOJIAraoyue aCTpOHOMUYECKUE TTOHATHS, TEOPUU
Y 3aKOHBI JUIS aHAJIN3a U 00bACHEHHS (PU3MUYECKUX MPOLIECCOB MPOUCXOIAIIMX Ha 3BE3/1aX, B 3BE3/IHBIX
CUCTEMaXx, B MEKTaJIaKTUUECKOI cpesie; NBUKEHHSI HeOEeCHBIX Tell, DBOJIOLNH 3Be3/ U BeeneHHol;

7y) chOopMUPOBAHHOCTH YMEHHIA HCCIIEIOBATh M AHATTU3UPOBATH Pa3HOOOpa3HbIC (U3HUECKUE SIBICHUS
U CBOHCTBAa OOBEKTOB, MPOBOAUTH CAMOCTOSATEIbHBIE HCCIEAOBAaHUS B PEaJbHBIX U JAOOPATOPHBIX
YCIIOBHAX, YUTATh M aHAIM3UPOBATh XapaKTEPUCTHUKU MPUOOPOB U YCTPOUCTB, OOBSCHITH MPUHIUIIBI
ux paboTHI,

8y) copMHPOBaHHOCTH MPEACTABICHUI O METO/AX IMOJyYCHHUS HAYYHBIX aCTPOHOMMYECKHX 3HAHMIA;
BJI/ICHUE YMEHUSIMU CaMOCTOSTEIbHO (POPMYIUPOBATH LI€Nb HCCIENOBaHUS (IIPOEKTAa), BBIIBUTATh
TUIOTE3bl HA OCHOBE 3HAHUS OCHOBOMOJATAIOMINX (PU3NYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB, MPOBE-
PATH UX 3KCIIEPUMEHTAIBHBIMU CPEICTBAMU; TNIAHUPOBATH U MPOBOAUTH (PU3HUYECKHE IKCTIEPUMEHTHI,
OINMCHIBATh U AHAIU3UPOBATH MOJYYEHHYIO MPU BBIOJHEHUU HKCIEPUMEHTa WH(popMaluio, onpese-
JISATh JIOCTOBEPHOCTD ITOJIyYEHHOTO PE3YJIbTATA;

9y) cpopMUpPOBaHHOCTH YMEHUS pelllaTh pacueTHbIC 3a/1a4M C SIBHO 33JaHHOM U HESIBHO 33JaHHON (u-
3MYECKOW MOJIEbIO: HA OCHOBAHWU aHAIM3a YCJIOBHUS BBIOMPATh (PU3MUECKUE MOJENHM, OTBEYAIOIINE
TpeOOBaHUSAM 3a/1a4d, TPUMEHATH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTU U MOCTYJaThl (PU3NYECKUX
TEOPH MPH HMCIIOIB30BAaHUH MAaTEeMAaTHYECKUX METOJIOB PEIIEeHUs 3a/ad, MPOBOAUTH PACUETHI HA OC-
HOBaHUM HUMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh PE3YJIbTAaThl U KOPPEKTHUPOBATH METOMBI PEIICHUS C
YYETOM TOJIYYCHHBIX Pe3yJbTaTOB; PEIIaTh KaUeCTBEHHBIC 3a/1aud, TPeOyIomre MPUMEHEHUST 3HAHUH
U3 pa3HbIX pa3/ie]oB HIKOJIBLHOTO Kypca (PH3MKH, a TaK)Ke MHTETPAllMU 3HAHUW U3 APYTUX MPEIMETOB
€CTeCTBEHHOHAYYHOTO LMKJIA: BBHICTPAMBAThH JIOTUYECKYIO LIETIOYKY PACCYKICHUW C OMOpPOH Ha H3y-
YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

10y) copmMUpoOBaHHOCTh YMEHUM aHAIM3UPOBATh U OLEHUBATh MOCIEACTBHSI OBITOBOW U NPOU3BOJI-
CTBEHHOW NIESATEIBHOCTH YeJIOBEKa, CBA3aHHOW C (PU3NYECKUMU MPOLECCAMH, C MO3ULIUNA IKOJIOrHYe-
CKOIi 0€30IaCHOCTH; MPEICTABICHUH O PallMOHAIEHOM IPUPOIOTIOIF30BAHUH, a TAK)KE Pa3yMHOM HC-
MOJIb30BAHUU JTOCTHKEHUIN HAYKH M TEXHOJIOTUH JUIsS JajbHEHIero pa3BUTHUS YEIOBEYECKOro OOIe-
CTBa;

11y) oBnamenue pa3nuuHbIMH crioco0aMu paboThl ¢ MHPOpMaILKel (PU3NIECKOro COAEepkKaHUs C UC-
MOJTb30BaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTUH, Pa3BUTHE YMEHUH KPUTHYECKOTO aHa-
JIM3a U OLIEHKU JOCTOBEPHOCTH MOJIydaeMoil nH(popMalnu;

12y) oBnazeHre opraHU3alMOHHBIME M TIO3HABATEIIEHBIMUA YMEHHSAMHU CaMOCTOSTEIBHOTO TTpHoOpeTe-
HUS HOBBIX 3HAHMH B MpOIIECCE BBIMOJHEHUS MPOCKTHBIX U y4eOHO-HUCCIIE0BATENBCKUX paboT, yme-
HUSIMH paboTaTh B TPYIIE C BBHIMOJHEHHEM Pa3IMYHBIX COIHAIBHBIX POJIEH, TUIAHUPOBATH PadboTy
TPYIIIBI, PAllMOHAIIBHO PAaCHpPEeAEsATh AEATENIbHOCTh B HECTAHAAPTHBIX CUTYalUsIX, aJIEKBaTHO OLICHU-
BaTh BKJIA]] KQK/JIOTO U3 YYACTHUKOB T'PYIIIEI B PEIIEHHE pacCMaTpUBAEMOi POOIIeMBI,

13y) chopMupoBaHHOCTh MOTHBAIMM K Oyaylieid npodeccuoHanbHON JesITeIbHOCTH O ClIeHaIbHO-
CTSIM (PU3UKO-TEXHHUYECKOTO TIPOQHIIS.
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2. KOMIUIEKT KOHTPOJIBHO-OIIEHOYHBIX CPEJICTB

2.1. KoHTpPO/1bHO-0LIEHOYHbIE CPEJACTBA Y4eOHOI0 MpeMeTa
OneHka OCBOGHHSA JUCHUIUIMHBI TPEIyCMaTpUBAeT 5K3aMEH, COCTOSIIMI M3 OTBeTa Ha [Ba
TEOPETUUECKHUX BOMPOCA U PEIICHUSI OJTHOM 3a/1ayHu.

2.1.1. Bonpocbwl 0111 n0020mMO6KU K IK3AMEHY:
OTHOCUTENBHOCTh MEXAaHUYECKOTO IBHKEHHSI. CUCTEMBI OTCUETA
XapakTepUCTUKU MEXAHUYECKOr0 IBM)KEHUS: IIEPEMEILICHHUE, CKOPOCTh, YCKOPEHHUE.
Bunel nerkeHus (paBHOMEpHOE, PaBHOYCKOPEHHOE) U UX IpaduyecKkoe OMUCaHue.
JIBU>KEHHE 110 OKPYKHOCTH C MOCTOSTHHOM IO MOZYJIFO CKOPOCTBIO.
VY ckopenue TaHTeHIIMAIbHOE U HOPMAaJIbHOE.
Macca Tena u Bec.
Cwiibl. B3aumoselictBue Tel.
[IpuHIUI CyneprIO3UIUU CHUIL.

©oN R WNRE

3akoHb! AuHaMUKU HproToHa.

Cuiibl ynpyroctu, TpeHHUs.

LleHTpOOEIKHBIE CHIIBL.

3aKoH BCeMUPHOTO TAroteHust. Cuia TSKeCTH..

el ol
w N = o

HesecomocTs. JIBuxkeHuEe BOKPYT 3eMIIH.

-
&

Nmnynsc Tena.

-
o

3aKOH COXpaHEHMsI UMITYJIbCa

-
S

PeaxTtnBHOE ABMIKCHUC KaK COXPAHCHUC NMITYJIbCa

-
~

MexaHnueckast PHEprsl: KWHETUYECKasl U NOTEHIUAJIbHAS.
3aKOH COXpaHEHMsI SHEPTUU

Pa6ora u moutHOCTh. CBA3b € SHEprUEH.

MOMEHT CuJIbI OTHOCUTEIIBHO OCH BPALLEHUS.

NN
= O ©®

[Tneuo cunbl. CroxkeHue cuil, NPUIOKEHHBIX K TBEPAOMY

)
N

AbcomtoTHO TBEpAOE Teno. [locTynaTenbHoOe U BpalaTeabHOE JBUKEHHE TBEPAOIO Tela

N
w

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

N
e

Mexaunueckue KoJieOaHus.

N
o

AMIUTATY/IA, IEPUOJI, YacToTa, (pa3a KoaedbaHmit

)
o

CBoOo/iHbIE U BBIHYX/I€HHBIE KoJlebaHus. Pe3onaHc.
ABToKO€0aHMsI. AHKEPHBIH MEXaHU3M.
MexaHnuecKre BOJIHBI.

CBolicTBa MEXaHUYECKUX BOJH. /[11MHA BOJIHBI.

W NN N
© oo

3BYKOBBIE€ BOJIHBI. PactipocTpaHeHr€e BOJIH.

w
=

YJ'II)TpaSBYK " €0 UCIIOJIBb30BaHHUC B TCXHUKC U MEIHUIITMHC

N
©

Hcropus aTOMHCTHYECKUX YUEHUM.

[N
=

HalGnronenus u ombITHI, MOATBEPKAAOIITNE ATOMHO-MOJICKYJIIPHOE CTPOEHUE BEIECTBA.

)
no

Macca u pa3MEphbI MOJICKYII.

TennoBoe IBHKEHUE.

AOcomoTHas TEMIICpaTypa KaKk MEpa CpC)lHCI\/Il KUHETHYECKOM OHCEPIUU YaCTHUIL]
CBs3b MCKAY HAaBJICHUCM U CpCIIHCﬁ KHHETHISCKOU BHCpFHCﬁ MOJICKYJI I'a3a.

N RN
o ks w

26. OOBsicCHEHUE arperaTHBIX COCTOSTHHI BEIIECTBA HA OCHOBE aTOMHO-MOJICKYJISIPHBIX TIPEJICTaBIIe-
HUH.
27. Mogens uieanbHOro rasa.
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

Mogenp cTpoeHUs JKUIAKOCTH.

HacpliieHHbIe 1 HEHACHIIIEHHBIE NTapbl. Bia)kHOCTH Bo3ayXxa
[ToBEpXHOCTHOE HATSAKEHUE U CMAaYMBaHUE.

Monenb cTpoeHHs TBEPABIX TEl.

AMop(HbIe BemecTBa U )KUJIKHE KPUCTAIIIIbI

. BuyTpennsis sueprus u padora rasa.

I1epBblil 3aKOH TEPMOJIMHAMUKHU U €r0 IPUMEHEHUE.
HeoOpaTuMocTh TEMI0BBIX IPOIECCOB.

TenoBble ABUTaTENN U JBUTATEIN BHYTPEHHETO CTOPAHMUS.

KIIJI TennoBbIX JBUTATEIICH.

OxpaHa OKpy>KaroIlel cpeibl.

B3aumopeiicTBue 3apsKEHHBIX Tel. DJIEKTPUUECKUH 3apsia.

3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsija.

3akoH KynoHa. Dnekrpuueckoe moiie.

HanpsixeHHOCTB TOJIA.

[ToTenuuman nosns. Pa3HOCTh MOTEHIIMATIOB.

[IpoBOHMKHN B 3JIEKTPUUECKOM I0JI€. DINEKTPUUECKAsE EMKOCTb.
Konnencarop. [IuanekTpuKky B 3JEKTPUIECKOM TIOJIE.
Konzgencarops! npu napamieabHOM COEIMHEHUU.

Konznencarops! npu nocineaoBaTeIbHOM COETUHEHUN
IToCTOSIHHBIN 2JIEKTPUYECKHUM TOK.

Cuiia ToKa, HanpsKEHUE, JIEKTPUUECKOE CONPOTUBIICHUE.

3akoH Oma aJid y4acTKa ey U ISl IOJTHOM LIeTIH.
[TocnenoBarenpHOE U NapaAIEIbHOE COEAMHEHUE TIPOBOJHUKOB
Pacnpenenenue Toka u HanpsHKEHUS B LEIH.

OJIC ncToyHnKa TOKA.

[TocnenoBarenpHOE M NapAIIEIBHOE COEAMHEHNE HCTOYHHUKOB.
TemnoBoe fAeiicTBUE ANEKTPUIECKOTO ToKa. 3akoH [[xoymnsa-JleHa.
MOIIHOCTb 3JEKTPUUYECKOTO TOKA.

MaruuTHO€E nosie. MarHuTHBIN OTOK.

ITocTossHHBIE MAarHUTBI 1 MATHUTHOE T0JIE TOKA.

Cuna Amnepa.

WNHaykuys MAarHUTHOTO MOJISL.

SIBneHue NEKTPOMarHUTHOM MHAYKIIMM U 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapazes.
Camounnaykuus. MTHAYKTUBHOCTD.

Karymiku uHIyKTUBHOCTH.

KonebaTenbpHbIi KOHTYD.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

BbIHYXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHusI.

. DNEKTPUUECKUN PE3OHAHC.

DNEKTPOMarHUTHOE I0JI€ U AIEKTPOMAarHUTHbIE BOJIHBL. [IpUHIMIBI paguocBs3u
CBer Kak 3J1eKTpOMarHUTHasI BOJIHA.

3aKoHbI OTpaKEHHU U IperoMyIeHHs cBeTa. [loTHoe BHyTpeHHEee OTpakeHHE.
Hucnepcus u qudpaxiuys CBeTa.

PaznuyHble BUBI 2IEKTPOMArHUTHBIX M3JIyY€HUN, X CBOMCTBA U MPAKTUUYECKUE TPUMEHEHHUS.
OnTHyeckue Mpuodopsl.

Crpoenue aToma:
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50. IInanerapnas moaens u Mojenb bopa.

51. IloryomieHre U UCIIyCKaHNE CBETA AaTOMOM.

52. ATOMHBIC IEKTPOCTAHIINH.

53. KBaHTOBaHUE SHEPTHUH.

54. TlpuHuun AeicTBUS U UCIOIb30BaHUS Jiazepa

55. Ilocrynatel bopa. 3nyuenue u nornomienue GoTOHOB MPH MEPEXOe aToMa ¢ OJTHOTO YPOBHS
SHEPrUU HA JIPYTOM.

56. Buasl cnekTpoB. CrieKTp ypOBHEH SHEPruu aToMa BOJA0pOa.

57. CrioHTaHHOE U BBIHYXJACHHOE U3Ty4eHue cBeTa. Jlazep.

58. Hyknonnas mozens sinpa ['eitzendepra-MBanenko. 3apsia sapa. MaccoBoe uncio siapa. M30Torsl.
59. PagmoaktuBHOCTB. AJb(a-pacnaa. IIeKTPOHHBIN U O3UTPOHHBIN OeTa-pacnaa. 'amma-
U3JIy4yEHUeE.

60. 3axkoH paguOaKTUBHOIO pacnana. PagmoakTuBHbIE N30TOMBI B IIPHPOJIE.

61. CaoiicTBa MOHU3UPYIOLIETO U3TyYeHUs. BiusHue paqnoakTHBHOCTH HA JKUBBIE OPTaHU3MBI.
EctectBennslit pon nznyuenus. JJozumerpus.

62. DHeprus cBsA3M HYKJIOHOB B siipe. Saepubie cuibl. JledekT macchl sipa.

63. SlnepHble peakuuu. JleneHue u cuHTe3 saep. SaepHbie peakToph.

64. [IpobGiembl yIpaBIsieMOro TEPMOSIEPHOTO CHHTE3a. DKOJIOTUIECKUE aCTIEKThI Pa3BUTHS SCPHON
SHEPreTUKHU.

65. MeToapl perucTpanuy 1 UCCISIOBAaHHS HIEMEHTAPHBIX YacTHII.

66. dynnameHTanbHbIC B3auMozecTBusl. bapuonsl, Me30HbI 1 nenToHsl. [IpencraBnenue o Cran-
napTHOM mozaenu. KBapk-TiooHHas MOJIENb apOHOB.

67. Dtanbl pa3BuUTUS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMUMU.

68. IIpuMeHUMOCTb 3aKOHOB (PU3HMKH IS OOBSICHEHHUS TPUPOIBI KOCMHUYECKHUX O0OBEKTOB.

69. Mertoabl acTpoHOMUYeCKUX HccienoBaHuil. CoBpeMeHHbIE ONTHYECKUE TEIECKOIIbI, painoTene-
CKOIIbl, BHEaTMOC(hepHasi aCTPOHOMHUSI.

70. Bun 3Bé3mHOT0 HeOa. Co3Be3nus, sipKue 3BE3/IBI, INIAHETHI, UX BUANMOE JBIKEHUE.

71. Conuneunas cuctema.Comnnie. ConHeuHas akTUBHOCTB. McTounuk snepruu CosHIla U 3BE31.

72. 3BE37pI, X OCHOBHBIC XapaKTEPUCTUKH. J(narpamma "CrieKTpajbHBIN KJIacC -CBETUMOCTH .

73. 3BE31bI IIIaBHOH MMOCIEN0BATEILHOCTHA. 3aBUCUMOCTE "'Macca -CBETUMOCTS' IS 3BE3]] TIIaBHON
MIOCJIEI0BATENBHOCTH. BHYTpeHHEE cTpoeHue 3BE3 .

74. CoBpeMeHHbIE NPEJICTaBICHUS O MPOUCXOXKIEHUH U 3Bomony ColHIla U 3BE3/1. DTarbl )KU3HU
3BE3 L.

75. Muneunsiit [1yTs - Hama ["anaktuka. [Tonoxxenue u nmxenne Comnnia B ['anakTuke.

76. Tunsl ranakTuk. Pagroranaktuku u kBazapbl. YEpHBIE TBIPHI B sIIPAaX TATAKTHK.

77. Bcenennas. Pacuiupenue Beenennoit.

78. 3akon Xa06ma. Pa3beranue ramaktuk. Teopus bonbiioro B3peiBa. PennkToBoe n3nydenue.

79. MacmrabHas cTpykrypa BeenenHoi. MeraraiakTuka.

2.1.2. Ilpumepnvie sapuanmet 3a0au.

1. Buns! nBmxeHus.
Hazoswn BuI ABMKEHUS.

[TosreT TopU30HTAIEHO OPOLIEHHOTO TeJa.

OrTBerT:
- IPSIMOJIMHEWHOE - BpamaTreabHOe
- Koe0aTeIbpHOoE - KpUBOJIMHENHOE
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2. JIBmwkeHUE aBTOMOOUIISI OTHOCUTEIBHO JPYTUX Tell

BoauTens ABMKyIIErocs aBTOMOOWIISI OTHOCUTEIBHO CUICHbS aBTOMOOWIIS HAXOAUTCS B
- IBIYKEHUU - IOKOSI

IlepeBox METPOB B KM U HA0OOPOT.

BricoTa co6opa Bockpecenust Xpucroa Ha KpoBu B Cankr-IlerepOypre — 81 m.
BeIpasu a1y BBICOTY B KM.

8l m= KM.

3. BpamarensHoe ABIKEHHE.

HepI/IOI[ BpalllCHUs CCKYHHHOﬁ CTPEIIKM MEXAaHUYCCKHUX YaCOB -
- CCKyHJa - 4gac -rong
- CYTKHU - MUHYTa - MECi1

4. YacToTa U nepuo/i BpalleHusl.

DneKkTpruyecKast Apeib ¢ 5 CKOPOCTSIMU BpallleHUs MpeIHa3HAYEeHA JIs1 BBIMOJIHEHUS PA3IMYHBIX CTPO-
uTeNbHBIX paboT. [Ipu omHOM U3 ckopocTeil poTop Apenu cosepiiaer 1333 obopoTa B MUHYTY.
Haiiau yactoty BpaieHust potopa v nepuo/I.

Yacrtora BpaiieHus: poTopa I'n

[Tepuon Bpamenus T= CEK.

5. Yacrora.

Uemy paBHA 9acTOTa BpaIlleHUs KoJieca Benocunena, ecim 3a 60 cex. OHo coepmiaet 600 060poTOB?
Yacrtora BpallieHUs] paBHA I

6. Tpaekropus.

OrtHocUTENBHO 3eMIIN TPACKTOPUA ABUKCHHUA MOJICKYJIBI I'a3a —
- JJIOMaHas JIMHUA - KpuBas JINHUA.

7. EcTb 11 nBvKeHNE OTHOCUTEIBHO JAHHBIX TEII ?
JIBa aBTOMOOMIISL ABMKYTCSI TIO IOPOT€ TaK, YTO HEKOTOPOE BpeMsl pACCTOSHUE MEXKIY HUMU HE MEHSI-

eTcsl.
JIBa aBTOMOOUIISI HAXOASTCS B IBUKEHUH OTHOCUTENIBHO:
- Ipyr Jipyra - IepEBbEB BAOJb JI0POTH - CUJICHBSI.

8. JlBmxeHwue.

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

- 4aCTOTa BpalleHus - IIEpHUOJI BpallleHUs - TPACKTOPHUS.
- repIy - YCKOpEeHHe
- Mepuo; KoeOaHmit - 4acToTa KoJeOaHui

9. KonebarenbHoe IBUKEHUE.

KamepTton 3a 1 cexynny coepinaet 447 xonebanuii. Uemy paBeH nepuoj konedanuit kameptona T?
Ilepuon xonebanuit kamepToHa T paBeH CeK.

10. Yucno xoneOaHMiA.
YacroTa konebanuil KpbUibeB muenbl paBHa 323 ['m. Ckonbko konebaHMii 3a | MUHYTY coBepIIaeT
KPBLIO MYebl ?
Kpsbuio muensl 3a 1 MuHyTY coBepiiaer MOJTHBIX KOJIEOAHMIA.

11. BemecTBO H TENO
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HazoBwu, uto Takoe depessannas 0ocka ¢ TOYKU 3pCHUS] PUZUKH.
-Teno -SIBnenue -BemectBo

12. dusnyeckue, XUMUYECKHE, OHOIOTHUYECKUE SIBJICHHUS

yKa}KI/I, K KaKUM SBJICHUAM IMPUPOABI OTHOCHUTCA IMMPOLECC: ---«KHOYBIO Ha HeOe 3araago4vHo MepuaroT

3BE3ILIY.
9T0:

-XUMHNYCCKOC- ABJICHUC -(1)I/I3I/I‘I€CKOC SBJICHHUC -OMOJIOTHYECKOE SIBJICHUE

13. SIBuenus

BBI6€pI/I BCC IIOHATHSA, OTHOCAIIIMUECCA K CBETOBBIM SABJICHHUAM:

-Iap KaTUTCS -IJIBIBET OPEBHO -X0JIOJJaeT
-MYPJIBIKAHUEC KOIIKH -CJIBIIIHBI paCKaThkl rpoMa -CHCT TacT
-CBHHEI TUIAaBUTCS -CBEPKAET MOJIHUS -3BE3/161 MEPIIAIOT
-HaCTyIaeT PacCBeT -BOJ[a KHUITUT

14. Muxpo-, Makpo, METaMHp
Vkaxu, K KaKOMY MOHATHIO OTHOCUTCS npomon (1 - 10_15 M):
-MHUD -MaKpOMHUDP —MHKPOMHP

15. Buapl ¢pusnueckux siBICHUN

BLI6epI/I, K KaKOMY BUY (I)I/I3I/I‘IeCKI/IX SIBJICHUIH OTHOCHUTCS IMpOoHECCC «3BapsaaKa 3J'IeKTp0M06I/IJ'I$I»:

-3BYKOBLIC -MCXaHHUYCCKUC
-CBCTOBBIC -OJICKTPHUYCCKHEC
-TCIIJIOBBIC - MAarHuTHbIC

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

Urto noMeHseTcs IpU U3MEHEHUHU TeMIIepaTypbl METAIIINYECKOro 1apa’?
Bri0epu Bce npaBuiIbHbIE BapUaHThl OTBETA

-Paccrosinue mexay yacTuIiaMu METaNInYeCcKoro 1mapa

-ATOMBI METAJLINYECKOTO 1Iapa

-O0BEM MeTaJUIMUECcKOTO 11apa

-Jlpyroi oTBeT

17. MOJ'ICKy.]'ILI BOJBI B PA3JIMYHBIX KUJKOCTAX

OnuHaKOBBIE JIM MOJIEKYJIbI BOJIBI B KUTISATKE U MOJIEKYJIbI BOJIBI B XOJIOTHOM COKe?
Bri6epu npaBUIBHBIN BapUaHT OTBETA.
-Pa3urie -OIMHAKOBEIE -Henw3s onpenenuts

18. Camas maneHbKas 4acTHIA.

JlomomHu IpeIyIoKeHNE OJJHUM CIIOBOM (3alHIIK €r0 B MMEHUTEIFHOM Maieike).
-CaMoli MaJIeHbKOM YacTHIIEH BEIIECCTBA SIBIISICTCS

- [Togymait 1 OTBETH Ha BOIIPOC.

Urto Takoe Monekyna?

Br16epu npaBUIIbHBIN BapuaHT OTBETA.

Monekyia — 3T0:

-caMas 0O0JIbIIIas YacTHIA BEIISCTBA -caMas 00JbIlIas YacTHIA aToMa
-caMas MaJIeHbKas 4acTHlla BEIleCTBa -0oJiee MeKas YacTHIla aToMa
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19. Cocrostaus BelecTBa

UYto U3 HUXKENEePEeUHCICHHBIX CBOWCTB XapaKTEePHO JUIs TBEPIOro Tesia?
-HeBo3MmokHO onpenenuts 00bEM -3anoiHseT BeCh MPEIOCTaBICHHBIA 00bEM
-Coxpansier 00bEM - JIerko coxumaercst

20. CaoiicTBa TBEPAOTO BEIIECTBA

TBEpmocThIO BelIecTBa SBISACTCS:

-BO3MOXKHOCTB TIOCI€ AeopMalui mpruoopeTaTh NepBOHAYAIBHYIO (hOpMy
- €r0 COCOOHOCTH COIMPOTHUBIIATHCS PA3PYIICHHUIO

-€r0 CONPOTHBIICHUE BO3EHCTBHIO JPYroro Tela

21. Omnpenenenue nuddy3un

Uro Takoe quddysusn?

D70 U3MeHEHHE 00BEMA KUAKOCTH TIPH HATPEBAHMH HITH OXJIaXK ICHHH.
(3anuwu «seproy unu «HesepHoy.)

Ortger:

22. BpiOepu npaBUIBHBIA OTBET.

Juddy3ust nporCXOaUT B TEUCHHE HECKOJIBKUX HEJIEIb:
-B )KUJIKOCTSX -B TBEPABIX TEJIaxX -B razax

23. OkpammBaHe BOJIbI B pa3HbIC IIBETA

yquI/IHa PUCYET aKBAPCIIbHBIMU KpaCKaMHU. YTo0KI BOCIOJIL30BATHCS APYyruM nBETOM IIOCJIC TOT'O, KaK

OHa pucoBajia pOSOBOfI Kpacxoﬁ, YUYCHHUIIA OITYCTUJIa KUCTOYKY B CTAKaH C Bogoi. Bomga OKpacuiacCb
B OBCT.
910 (1)I/I3I/IIIGCKOC SABJICHHUC HA3bIBACTCA

24. BnusHue TemnepaTypsl Ha 1M Py3Hio B TBEPIBIX Telax

NmeroTcs ABE XOPOIIO OTIOJMPOBAHHBIE MITACTHHKY jKeTie3a U cepedpa. VX kmaayT npyr Ha apyra u
CHIaBJIMBAIOT B THCKaxX. [lociie 3TOro MmiacTHHKU OCTABIISIOT P KOMHATHOH TeMmepaType.

Bri6epu BepHbIE YTBEPKICHUS.

-Juddys3us xenesa u cepedpa MPOUCXOAUT OBICTPO

-Jnddysun xenesa u cepedpa He TPOUZOHAET

-3a 4-5 net npousouaér nuddy3us xenesa u cepedpa mpuMepHO

Ha 1 MM

-[luddy3us B TBEPABIX TeTaxX MPOTEKAET OUYEHb MEJIJICHHO

25. Tlpumeps! nuddy3un

Cpenu OMUCAaHHBIX CUTYalui BBIOEpH puUMepbl 1uhdy3un.

-B Garaxuuke MalInHbl JeKaT KHUTa U Ms4.

Korna mammHa TpoHynach, M4 HOKaTHIICS

-OTKpBITLIﬁ COCy[ C YITICKHCIIBIM I'a30M IMOMEIIAIOT Ha PhIYa’XHBIC BEChl U YPABHOBCIIWBAKOT I'MPb-
kamu. Habmo1ast HeKOTOpoe BpeMsi 3a ypaBHOBEILICHHBIMH BECAMH, 3aMEYal0T, YTO PaBHOBECHE Be-
COB HapyIIWJIOCh

- boJb1IIOM pEe3UHOBBIN BO3AYIIHBIN 1Iap, HATIOJHEHHBIN T€IIUNEM, YEPE3 HEKOTOPOE BPEMS CAYBAECTCS
-Xopo11o HaAyThIH U CAABJIEHHBIN pyKaMH Msi4 OBICTPO BOCCTaHABIMBAET CBOIO MPEXKHIO0 (Hop-

My, €CIIi YOpaTh pyKu
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-B nmo0yto moroty 1M OT KOCTpa MOCTENEHHO NepecTaéT ObITh BUIMMBIM Yepe3 HEOOIbIION Mpo-

MCKYTOK BpCMCHU

26. JIuddys3us B Bo3gyxe

OO0BbscHU pacTIpocTpaHEHHE B BO3IyXe 3amaxa JbIMa.
-MoJekyJbl IbIMa COCTOST U3 aTOMOB

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

-IIpourcxonut 6pOyHOBCKOE JIBUKEHUE

-ATOMBI JbIMa OTJIMYAIOTCSI OT MOJIEKYJI BO3/AyXa

27. Muddy3usa B TKaHAX

IToyemy Henb3s OCTABIIATH MOKPYIO TKaHb, OKPAILICHHYIO B YEPHBIM LIBET, HA JINTENb-
HO€ BpeMs B COIIPUKOCHOBEHHUH C PO30BOM TKaHbIO?
-JlonoyiHM 0O0BsICHEHHE.

-MOJ'IGKy.]'ILI IlépHOI‘/'I KpaCKH 9€pe3 MPOMCIKYTKU CMCIHINBAIOTCA C MOJICKYJIAMU TKaHHUU IIEPEXOJAT Ha

TKaHb.

-DT0 QU3NUECKOE SABJICHUE HA3bIBACTCS
- B xakoM ciy4yae onucaHHbIi MPOIecc 3aMeITuTCs?

-IIpu xunsiueHUN 00eUX TKAHEH BMECTe

-IIpu cTupke obenx TKaHel BMecTe mpu Temieparype 60 rpaaycos

-IIpu 3amaurBaHum 00EHX TKaHEH BMECTE B XOJIOIHON BOJIE

28. CMaunBaHuWE M KallWJUISIPHOCTD

-PacTekanue >XUIKOCTH 10 TOBEPXHOCTH TBEPAOTO Tejla Ha3bIBaeTCs (dem?)
-Kakoe sBiienne onucano?

-Pactexanne BOABI 110 KOXKE

Ortser:

29. Cwibl IPUTSHKCHUSI U OTTATKUBAHUS MEXTY MOJICKYJIaMHU

-Ecnu mnoTHO npukaTh /1Ba allbOOMHBIX JIUCTA, TO OHU He ckiesrcs. [Touemy?

Br16epu npaBUIIbHBIN BapuaHT OTBETA.

-JIeMCTBYIOT CUJIBI OTTAJIKUBAHUS

-Monekysbsl He MOTYT COTM3UTHCS HACTOIBKO, YTOOBI MTOACHCTBOBATIN CHIIBI TPUTSIKEHUS

30. B3anmopelicTBre 3apsi0B

B kakux ciay4asx 3TH Ha3JIEKTPU30BaHHbIE MIAPUKHU MPUTATHBAIOTCS?
- 3apsiAbl OAMHAKOBBI - 3apsi bl pa3HbIE - B IPYTUX CIIy4asx

31. JleficTBHE HAXIEKTPU30BAHHBIX TEIl

Kaxkoe nefictBue OyneT OKas3pIBaTh IMOJIOKHUTEIHHO 3apsOKEHHAS Tajodka Ha TOJIBEIICHHBIH OTpHIla-

TEJIbHO 3aPsKEHHBIN APUK
-[ITapuk OTTOJIKHETCS OT MAJIOYKH.
-lIlapuk npuTsAHETCA K HaJIOUKE.
-Huuero He npon3onaeT.

32. CpoiicTBa Ha’IEKTPU30BAHHBIX TeIl
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UTO MOKaKeT OIBIT, €CIM K MOABEIICHHOMY HEe3apsHKEHHOMY HWIMHIPHUKY U3 MJIACTMACCHI MOAHECTH
MJIACTMACCOBYIO MAJIOUKY, MOTEPTYIO 0 Oymary?
-Teno OTTONKHETCS OT MAJOYKH. -Teno nputsHETCS K MaJIOYKE.

33. DJEeKTpUYECTBO

OtmMmeTrh BCIICCTBA, KOTOPLIC ABJIAIOTCA IIPOBOJHUKAM 3JICKTPHUYCCTBA.

-Bnaxxubiii BO31yx -CyXo0e JIepEBO
-papdop -cepedpo
-MeJlb

34. ITpoBOJHUKH U TUDICKTPUKH

K MIApUKY 3apsA’KEHHOI'O JJICKTPOMETPA MOAHOCAT HE3APSAKCHHYIO IMAJIOYKY M KaCaroTCA €ro. Kax u3z-
MCHUTCH 3apda] 3JICKTPOMETpPA, CCJIM MMAJI0UKa CACIaHa U3 MeTajia’?

-HemHOro yBenmuurcs. -CraHeT paBHBIM HYJIIO.
-He usmenurcs. -HemHoro ymensiures.
-VYBeauuurcs. -YMeHBINTCA.

35. TIpOBOIHUKH M H30JIATOPBI

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

-IUCT (haHephI -)KeJie3Hast pacuyécka
-KHCT0€ sI0JI0KO -BO3/[yX B KOMHATE

36. Kakue MaTCpHraibl ABJIAOTCA IIPOBOAHHUKAMU JICKTPHYCCKOI'O TOKa?

-Mennas npoBosoka -I'papur

-JlucTupoBaHHas Boaa - Boznyx
- Bakyym - Kayuyk
-Bononposoanas Bona bymara - PTyTh

37. 3aKkoH coxpaHEHus 3apsia

JIBa OJIMHAKOBBIX METAJUIMYECKUX IIapUKa 3apsIuiid OJHOMMEHHBIMU 3apsnamu+28q u+22q, 3arem
MIPUBEJINA B CONPUKOCHOBEHHUE, a IOTOM pa3Benu. Uemy cTail paBeH 3aps/l Kax/10ro mapuka’?

3apsi IepBOTO MIapUKa PaBeH g
3apsi BTOPOTO MIapuKa paBeH g

38. McrouHuk TOKA
SIBisieTcs M KICTOYHUKOM DJIEKTPUYECKOTO TOKA dIIEKTpUIeckast kopemonka?
-Tonbko BO BKIIIOUEHHOM COCTOSHUH.
-Her.
-Ila.

39. Ipempamenue SHEPTHHA B UCTOYHUKAX TOKA

Bepno 11 yTBepxkaeHue?
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B nunamo-mammHe MexaHuueckasi SHEpTHUs MPEBPAIIAETCs B AIEKTPUUECKYIO.

-Ia. -Unorpaa.
40. CymiecTBOBaHHE TOKa B IPOBOJIHUKAX

B OpoH30BOIi IpOBOJIOKE €CTh CBOOOIHBIE JIEKTPOHBI, KOTOPBIE HEMPEPHIBHO ABMXKYTCS. TeuéT nu no

MIPOBOJIOKE TOK B JIAHHOM Ciry4ae?
-Uuorna teuér. -Teuér.

41. Cwuia Toka

Kakomy 000py1oBaHUIO TOYHEE BCETO COOTBETCTBYET CHjia TOKa B 18 A?

AJIEKTPHYECKAs IJTUTA C IBYMs KOH(POPKAMH 3JIEKTPOIOKOMOTHB
JIEKTPUUECKas JJaMI1a HaKaJIMBaHUS KOMIIBIOTED

42. BpluucieHue Cuiibl TOKa

-He Teuér.

Haiinu cuny Toka B 1aMIoyke KapMaHHOTO (POHAapHKa, €CIu 4epe3 MOMEepeyHOe CeUeHne HUTH HaKa-

JMBaHM JIaMIouky 3a 10 cexyna npotekaer 3apsan 1,76 Ki.
Cwua Toka B JJaMIIOYKe paBHA A.
43. EnuHUIBI N3MEPEHUS CHITBI TOKA

BeIpasu cuiy Toka B amnepax.

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

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

44. DnexTpuyecKoe HarpsHKeHHUe

Yro TouHee Bcero xapakrepusyer Hampspkenue B 600 B?

-HanpshKeHue oaTapeiku

-HaIlpspKEHUE MEX]Ty TPO30BBIMH 00JIaKaMH
- HalpsHKEHUE OCBETUTEIIbHOM CEeTH
-HalpspKeHne, He0OX0IMMoe TPoJuIeHoyCy

A;
A.
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3. KPUTEPWM OLIEHKHW 3HAHUM

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.

[Ipu oueHke oTBera OO0YyYarOLIErocst HaJ0 PYKOBOJCTBOBATHCS CIEAYIOIIMMHU KPUTEPUSIMHU,
YUUTHIBATh:
1) NOJIHOTY M MPaBUIBLHOCTH OTBETA;
2) cTeneHb OCO3HAHHOCTH, [IOHUMaHUS U3y4EHHOT0;
3) s13pIKOBOE O(OPMIICHHE OTBETA.

Otmetka "5" cTaBUTCS, €CITU O0yUYaAIOITHICS:

1) nonHO u3naraer U3y4eHHbI MaTepuall, 1aéT PaBUIbHOE ONPEEICHHOE 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) u3naraet Marepua MocjaeI0BaTeIbHO U MPABUIBHO.

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 OHUMaHHE OCHOBHBIX MOJIOXKe-
HUM JaHHON TEMBI, HO:

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

2) He yMeeT JIOCTaTOYHO IIyOOKO M JI0Ka3aTebHO OOOCHOBaTh CBOM CYXKJIEHUS U IPUBECTH CBOU
MIPUMEPHI;

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

Otmetka "2" craButcs, ecnu obydaromuiics oOHapyKMBAaeT HE3HAaHUE OOJbIIEH YaCTH COOTBETCTBY-
IOLIEro paszzesa U3y4aeMoro Marepuaina, J0IMycKaeT om0k B (hOPMYIUPOBKE OINpeNesIeHUil U mpa-
BIJI, HCKXAOIME UX CMBICII, OECTIOpsAJ0YHO U HEYBEpPEHHO M3naraer marepuai. Ouenka "2" otmeua-
€T TaKue HEeJOCTaTKU B MOJATOTOBKE O0YYarOIIErocs, KOTOPbIE SBISIIOTCS CEPhE3HBIM MPEMATCTBUEM K
YCIIETHOMY OBJIAZICHUIO TOCIEAYIOLIIMM MAaTEPHAJIOM.

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.
«HeyoBIeTBOPUTENLHOY - 00YUAIOMIMKACS TJIOXO MWIIM COBCEM HE OCBOMJI TEOPETHUYECKUI MaTepuall,

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

OcHoBHas JInTepaTypa

OJI.1. Msaxumes, I'.51. ®usuka: 10 knacc: yueOHuk: 6a30BbIii ypoBens/ ['.5. Mskumes, M.A. Ilerpo-
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. @uszuka: 11 xnacc: yuebnuk: 6a30Bbiii yposens/ I'.51. Mskumes, M.A. Ilerpo-
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 00IIEro
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 FOpaiit [caiit]. — URL: https://urait.ru/bcode/544862
(mata obpamenwus: 27.12.2024).

JUJL2. PonuonoB, B. H. ®usuka. Yrinyonenusiii ypoeHb: 10—11 kacchl : yueOHUK AJSI CPEAHETO
obmero obpaszosanusi / B. H. PonnonoB. — Mocksa : FOpaiit, 2024. — 201 c. — (OGmeobpa3oBa-
tenbHbIA 1UKI). — ISBN 978-5-534-16087-1. — Tekct : snexTpoHHbIN // OOpa3oBarenbHas IjaT-
dopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/544863 (nata obpammenus: 27.12.2024).

JUJL3. Actponomusi: 10—11 kmaccel : yaeOHUK Amisi cpenHero oouero oobpazoanus / A. B. Komomuen
[n np.]; orBerctBeHHBIE pemakTopbl A. B. Komomuern, 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: 27.12.2024).

JUL4. Tlepensman, . M. 3anmmarenbnas actpoHomusi/ S. U. Ilepensman. — Mocksa : Opaiir,
2024. — 182 c. — (Otkpsitas Hayka). — ISBN 978-5-534-07253-2. — Tekcr : anexktponHslit // O0-
pazoBarenbHas miardgopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/538893 (nmarta oOparieHus:
27.12.2024).

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

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

HNudpopmanuonnsie pecypesl MurepHera:

WP.1.www.urait.ru — FOpaiit. O6pa3oBatenbHas mwiardopma (nara ooparenus 27.12.2024)

WP.2. www.yaklass.ru I{ugposoii od6pazoBarenbhsiii pecype SIKiace (nara odpamenus 27.12.2024).
WP.3. ludposoii obpasoBarenbHbiii pecypc IPRsmart https://www.iprbookshop.ru/4.html (mara
obpartenus: 27.12.2024).

HP.4. DnextponHo-OmbimuoTeyHas cucrtema «Jlanp». dopma gocryna
https://e.lanbook.com/(nara obpamenus: 27.12.2024).
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