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Pabouyio mporpamMmy COCTaBHUII:

IIOIIINUCAHO 311 KY3I'TY
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IomXHOCTD: TpernoaBaTesb ( BhICIIas KBanupruKauoHHAS
KaTeropusi)

Iara: 13.04.2026 17:41:11
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o0pa30BaHus
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CrtpykoBa Onusa BuKTOpoBHa

CornacoBaHO 3aMecTUATeneM gupekTopa mno YP UII0

MOOIMAUCAHO 311 KY3ITY
[Tompasnenenue: UHCTUTYT NPOGECCHOHATBHOT0 00pa30BaHus
IOMKHOCTb: 3aMEeCTUTENh JUPEKTOPa Mo yuebHou paboTe
Hara: 16.06.2026 08:20:25
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CornacoBaHO 3aMecTuTeseM aupekropa no MP UITO

MMOOIIUCAHO 311 KY3I'TY
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1. O0mas XxapaKTepUCTHKA pad0deil IPorpaMMel THCIUIUIHHBI

1.1 MecTo AMCOHUIIIUHEBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ILHOM MPOrPaMMBI

YyebHuas gucuuninuHa «Ousuka» sABNsIETCS 00s3aTeIbHON 4acThio 0011eo0pa30BaTE/IbLHOTO IUKIIA
OCHOBHOM 00pa30BaTelNbHON IMporpaMMul B cooTBeTcTBUU ¢ ®T'OC mo cmenmanbHocTu 27.02.02 VpaBnenue
Ka4yeCTBOM IIPOIYKIXH, IIPOLIECCOB U YCIYT (110 OTPACIIIM).

Yuebuas gucuuninuHa «dusmka» obecrneyuBaeT GopMuUpOBaHUE OOIMMX KOMIIETEHIWH 10 BCEM BULAM
nesatenbHOoCcTH OT'OC no cnernumansHOCTH 27.02.02 YOpaBneHne Ka4yeCTBOM IPOAYKILUY, IPOLECCOB U yCIYT
(o oTpacmsam).

1.2 IIenp U nNjIaHUpPyeMble pPe3yJbTaThbl OCBOEHHsI THCHUIIJIMHBI, COOTHECEHHEIE C
ITaHHPYeMBIMH pe3y/JIbTaTaM#d OCBOEHHs 00pa30BaTe/ILHOH MPOrpaMMbI

OcBoeHME TUCIUIIIVHE HAalIPaBIeHO Ha (GOPMUPOBaHUE:

OK 1 BriGupaTh criocoOBI pelienus 3agay mpodeccruoHanbHOM esTeTbHOCTH MPUMEHUTENTBHO K PAa3IUYHBIM
KOHTEKCTaM

JIuyHoCMHble pe3yabmambl: TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTH U CaMOOTIPeleNIEHUIO;
HaJMure MOTUBALUY K 00yUEeHHIO U THYHOCTHOMY Pa3BUTHUIO

MemanpedmemHbie pe3yabmambl: OCBOEHHEIE 00yYaIOIIMMHUCS MEXKIPEOMETHbIE TOHITHS U YHHBEPCAIbHEIE
yueOHEIe [EeWCTBUS (PETyIsTUBHEIE, TI03HABATEIbHBIE, KOMMYHUKATHBHEIE)

CITIOCOOHOCTD WX MCIIOIh30BAHUS B TIO3HABATEILHON U COUMANBLHOM MPAKTUKE;

TOTOBHOCTb K CAMOCTOSITEJTbHOMY ILJIAHUPOBAHUIO U OCYLIECTBIIEHUIO YIeOHOU NesATeTbHOCTH, OPraHU3aluu
y4eOHOTO COTPYOHUYECTBA C MMearoTuYecKUMY PaOOTHUKAMHU U CBEPCTHUKAMHU, K YYaCTHUIO B IIOCTPOSHUM
WHOWBUIYaIbHON 00pa30BaTeIbHOM TPAaeKTOPUH

ITpedmemHbvle pe3ysbmamol: COOPMUPOBAHHOCTH TIOHUMAHUS PO PU3UKH B SKOHOMUYECKOH,
TEXHOJIOTMYECKOM, COLMANIbHOM U 3THYECKOM cepax AesATeNbHOCTH YeJI0BEeKa; POJIA U MeCTa (PU3UKHU B
COBPEMEHHOM Hay4YHOU KapTHUHE MUpa

chopMUPOBAaHHOCTh CUCTEMEI 3HaHUH 0 (M3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX, TEOPUSX, TeHCTBYIOIIKX Ha
VPOBHSIX MUKPOMHKPA, MaKpOMUpa U MeraMupa; penCcTaBleHu 0 CTPYKTYpe IOCTPoeHus HrU3ndecKon
TEOpPUHU

chOpMHUPOBAHHOCTh YMEHHS PA3/INYaTh YCIIOBUS MPUMEHUMOCTH MOfieNiel Gu3n4eCKuX Tell U MPOLeCCOB
(aBIIEHMIT)

chOpMUPOBAaHHOCTh YMEHUHM MPUMEHSITh 3aKOHHBI KJTACCUYECKOM MeXaHUKH, MOJIEKYISIPHOM QU3UKU U
TEPMONVHAMUKHM, 37IeKTPONUHAMUKY, KBAHTOBON (GM3UKY IJIsI aHaIM3a U 00bSICHEHUS SIBIEHUN MUKPOMMUPA,
MaKpOMKpa U MeTaMupa, Pa3iudaTh YCIOBUS MIPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, TOHUMATh BCEOOLIHH
XapakTep QyHIaMeHTalIbHEIX 3aKOHOB

OK 2 Hcmonb30BaTh COBpEMEHHEIE CPEACTBA [IOUCKA, aHalIn3a U UHTePIpeTaluu HHPOpMaLuy U
“H(pOpPMaIMOHHbIE TEXHOJIOTUY [JIS1 BHITIOJIHEHUS 3afay MpodeccuoHaNbHOM AeSTEeTbHOCTH

JIuyHocmHble pe3ynbmambl: TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITENIbHOCTH U CaMOONPeNeNleHUIO;
HaNM4Yue MOTUBAIMYU K 00yUEeHUIO U TMYHOCTHOMY Pa3BUTHUIO

MemanpedmemHbie pe3yabmambl: 0CBOEHHEIE 00yYaIOIIMMUCS MEXKIPEOMETHbIE TOHSITHS U YHHBEPCAIbHEIE
yueOHEIEe [eHCTBUS (PETyIsTUBHEIE, TI03HABATEIbHBIE, KOMMYHUKATHBHEIE)

CIIOCOOHOCTD WX MCIIOIh30BAHUS B TIO3HABATEILHON U COLMANBLHOM MPAKTUKE;

TOTOBHOCTB K CAaMOCTOATEJIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBJIEHUIO y‘-IGGHOI:I OeATeJIbHOCTH, OpraHU3alluu
yqe6H0ro COTPYyOHNYECTBA C IIeJaroru4eCKuMMn paﬁOTHI/IKaMI/I 1 CBEPCTHUKAMH, K Y4aCTHIO B IIOCTPOCHUN
WHIUBUYaIbHON 00pa30BaTeIbHON TPAEKTOPUU

ITpedmemHbvle pe3ysbmamul: COOPMUPOBAHHOCTL YMEHUY TPUMEHSTH OCHOBOIIOJIATratoINe
aCTPOHOMHUYECKUE MOHSATHS, TEOPUHU U 3aKOHBI IJIST aHanu3a U 00bsACHEHUS PU3NYECKUX MTPOLIECCOB
ITPOUCXOMSIINX Ha 3Be37aX, B 3Be3MHHIX CUCTEMaX, B MEXKTaJTaKTUUECKOU cpefie; NBUXKEHUs HeOeCHBIX Tell,
9BOJIIOLINY 3Be3[ U BcenenHou

OBJIafIeHMe Pa3NIMYHEIMM CIIoco0aMu PaboTH ¢ HHGOpManrueh GU3nYecKoro ComepKaHus ¢ UCIOTb30BaHHEM
COBPEMEHHBIX I/IH(I)OpMaLII/IOHHBIX TGXHOJ‘IOTHfI, pa3Butue y'MeHI/Iﬁ KPUTHUYECKOI'0 aHalli3a U OLIEHKHU
LOCTOBEPHOCTH IIOJTydyaeMou HHMOpMauu

OK 3 IImaHMpOBaTh ¥ pPeaIn30BEIBaTh COOCTBEHHOE MPO(eccuoHaNbHOe U MMYHOCTHOE Pa3BUTHE,



IpeOIpPUHUMATEILCKYIO JeaTeIbHOCTh B IpodeccuoHanbHou chepe, UCIOIH30BaTh 3HAHUS 10 GUHAHCOBOU
TPaMOTHOCTY B PA3/IMYHBIX KU3HEHHBIX CUTyalUsIx

JIuuHoCmHble pe3yibmamul: TOTOBHOCTh K CaMOPa3BUTHUI0, CAMOCTOSITEIbHOCTH ¥ CAMOOIIPENEeIeHUIO;
HaM4Yue MOTUBAIMYU K 00yUEeHUIO0 U TMYHOCTHOMY Pa3BUTHUIO

MemanpedmemHbie pe3yabmambl: 0CBOEHHbIE 00yHaIOIIMMUCS MEXKITPeAMETHbIE TIOHSITHUS U YHUBEPCAIbHbIE
yueOHEIe [edCTBUS (PerysiTUBHEIE, II03HABATEIbHBIE, KOMMYHUKATHBHEIE)

CTIOCOOHOCTH X MCIIONb30BAHUS B TO3HABATENIbHON M COIMANBHOMN IIPAKTUKE;

OBJIafleHVe HaBHIKAMHU Y4e0HO-UCCIEN0BATEIBCKOM, IIPOEKTHON ¥ COLMANIbHOMN eI TETBHOCTH
ITpeOmemHuble pe3ysbmambl: CHOPMUPOBAHHOCTE YMEHUI HCCIEN0BATh U aHAJIM3UPOBATh PA3HOOOPA3HEIE
(u3uyecKue SIBIEHUS U CBONCTBA 00BHEKTOB, TPOBOIUTE CAMOCTOSITEIbHEIE UCCIENOBAHUS B PEANTbHEIX U
1ab0paTOPHAIX YCIOBUSX, YUTATh ¥ aHAJTU3UPOBATh XapaKTePUCTUKHU TPUOOPOB U YCTPONCTB, OOBSICHATH
TIPUHITAITH UX PabOoThI

chopMHUPOBAaHHOCTh YMEHUS peIlaTh PaCYETHbIE 3a/ladM C SIBHO 3alaHHOM U HESIBHO 3aJaHHOM Guandeckom
MOJIETIBIO

OK 4 3¢ hexTHBHO B3aUMOeHCTBOBATL U PAOOTATh B KOJIEKTHBE ¥ KOMaH[Ie

JIuuHOCMHble pe3y1bmambsl: HaNudue MOTUBAIMY K 00YYEHHUIO U THYHOCTHOMY Pa3BUTHIO;
IleJleHallpaB/IeHHOe Pa3BUTHe BHYTPEHHEeU [T03UINUY IMYHOCTY Ha OCHOBE yXOBHO-HPaBCTBEHHEIX IEHHOCTEN
HaponoBs Poccutickoit epepanuy, KICTOPUUECKUX U HAlMOHAIbHO-KYIbTYPHEIX TPAAULXK, GOpPMUDPOBaHIE
CHCTEMHI 3HaYHUMBIX IIEHHOCTHO-CMBICIOBBIX YCTAHOBOK, aHTUKOPPYIIIMOHHOT0 MUPOBO33PEHNS,
MIPAaBOCO3HAHMUS, S9KOJIOTHYECKON KYIbTYPH, CIIOCOOHOCTH CTABUTh LIEJTU U CTPOUTH KUIHEHHLIE TIITaHbI
MemanpedmemHble pe3yabmambl: TOTOBHOCTh K CAMOCTOSITEJTbHOMY TIJTAaHUPOBAHHUIO M OCYIIECTBIEHUIO
yueOHOH JesITeIbHOCTH, OPTaHU3aALUUHN YIeOHOT0 COTPYIHUYECTBA C TeJarorHIecKUMHU pabOTHHKAMU U
CBEPCTHUKAMH, K YYaCTHIO B TIOCTPOEHUY WHOUBUAYAIbHOM 00pa30BaTEIbHOM TPAEKTOPHH;

OBJIafleHVe HaBHIKAMHU Y4e0HO-UCCIEN0BATEIBCKOM, IIPOEKTHON ¥ COLMANIbHOMN eI TETbHOCTH
ITpeOmemHuble pe3ysbmambl: CHOPMUPOBAHHOCTL YMEHUS 00BICHITH 0COOEHHOCTH IIPOTEKAHUS PUINIECKUX
SIBIIEHUH

OBJIa[IeHNE OPTaHU3AIlMOHHBIMY U TTO3HABATEIbHHIMY YMEHUSIMY CaMOCTOSITEIbHOTO TPUOOPETEHUST HOBBIX
3HAHWMU B ITPOLIECCE BBHITOHEHUS TPOEKTHEIX U yueOHO-UCCIIeIoOBaTEILCKUX padoT, yMeHUsIMU paboTaTh B
TPYIIIIE C BHITTOTHEHUEM Pa3JTUYHBIX COLMANTBHEIX POJIEH, TIJIaHUPOBATh paboTy TPYIINL, palliOHANbHO
pacrpenensTh AesTeTbHOCTh B HECTAaHaPTHHIX CUTYallUsAX, afleKBaTHO OLIEHUBAThL BKJIAJ KaXkKI0ro 13
YYaCTHHUKOB TPYIIIH B PEIIeHNe pacCMaTpUBaeMoi mpo6ieMbl cOpMUPOBaHHOCTh MOTHBALIMH K OyayInei
podeCCUOHATBHOM [eSTETPHOCTH I10 CIEIHAIBHOCTSIM (PU3NKO-TEXHUYECKOTO TPOdUIIs

B pe3ynbTaTe 0CBOEHHS THUCHHIUIMHBI 00YYAOMIHHICS B 00IEeM [0 TUCIHHUIUIHHE T0/IKeH

JINYHOCTHLIE Pe3yIbTaTH:

- TOTOBHOCTB K CaMOPAa3BUTHUIO, CAMOCTOSATEILHOCTY ¥ CAMOOIIPENIeJIeHUIO;

- HaJIM4ye MOTUBAIMY K 00y4EHUI0 U TMYHOCTHOMY Pa3BUTHIO

- TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSATENIbHOCTY U CaMOOIIPefeIeHUI;

- HaJIM4ye MOTUBAIUY K 00yUeHUIO U INYHOCTHOMY Pa3BUTHIO;

- IeJleHalpaBlIeHHOEe Pa3BUTHe BHYTPEHHEeH IO3UIUU TUYHOCTHA Ha OCHOBE NYXOBHO-HPABCTBEHHEIX
IeHHOCTeN HapomoB Poccuiickou depepainuy, UCTOPUYECKUX U HAUMOHAJBHO-KYJIbTYPHHIX TPafguLNU,
dbopMupOBaHUE CUCTEMB 3HAYUMEIX IIeHHOCTHO-CMBICJIOBHIX YCTAHOBOK, AHTUKODPPYILHXOHHOTO
MHPOBO33pPEHHUS, ITPABOCO3HAHUS, IKOJOTUYECKOH KYJIBTYPH, CIOCOOHOCTH CTABUTH ILENIM U CTPOUTH
JKU3HEHHEIE ITJIaHE

MeTanpegMeTHEE pPe3yNIbTaThL:

- OCBOEHHEIe 00Yy4YalOMIMMUCS MeXIpeoMeTHble IMOHATUS ¥ YHUBepCalbHEE yueOHblEe melcTBUS
(perynsaTuBHEIE, TI03HABaTENIbHEE, KOMMYHUKATUBHEIE)

- CIOCOOHOCTD WX UCIIOJIb30BAHUS B II03HABATEIBHON U COL[MANIbHOM TPAKTHUKE;

- TOTOBHOCTH K CaMOCTOSTEIPHOMY ILIAHUDPOBAHUIO M OCYI[ECTBIEHUI0 y4eOHOU [esTeIhbHOCTH,
opraHu3anuy y4eOHOTO COTPYAHUYECTBa C NeJarorudeCKUMU PaOOTHUKAMHU U CBEPCTHUKAMHU, K yYaCTHIO B
IIOCTPOEHUY MHOUBUAYAIbHON 00pa30BaTeIbHON TPAEKTOPUHU

- OBJIaJIeHVEe HaBHIKaMU y4eOHO-UCCIeI0BaTEIbCKOM, TPOEKTHON U COLMATbHOM JeITeIbHOCTH

- TOTOBHOCTb K CaMOCTOSITEIbHOMY IIJIAHMPOBAHUIO U OCYI[ECTBJIEHUI0 yueOHOU IesTeIbHOCTH,
opraHu3anuy y4eOHOro COTPyAHUYECTBa C NeNarorudeCKuMu pabOTHUKAMU U CBEPCTHUKAMU, K y4acTHIO B
IIOCTPOEHUY UHIUBUyaNbHON 00pa30BaTelbHON TPaeKTOPUY;

[TpemMeTHEIE PE3YNIbTATHL:

- cOpMUPOBAaHHOCTh TIOHUMAHUS PONU QU3WKYU B 9KOHOMUYECKON, TEXHOJIOTUYECKON, COIIMANbHON U
3TUYEeCKOM cepax mesTeNbHOCTH YeI0BEKa; POJIU U MecTa GU3KWKU B COBPEMEHHOM Hay4YHOU KapTUHE MUpa



- cOpMUDPOBAHHOCTL CHUCTEMHI 3HaHUN O (QU3NUYECKUX 3aKOHOMEPHOCTHX, 3aKOHaX, TeOpusix,
OEeUCTBYIOIINX Ha YPOBHAX MUKPOMEUpPA, MaKpoMHUpa U MeraMupa; IpefCcTaBlIeHuil 0 CTPYKType IOCTPOEHUS
bu3nyeckoy Teopun

- chOpMUPOBAHHOCTh YMEHUS pa3juyaTh YCJIOBUS IPUMEHUMOCTH Mopenell Gpu3nyeckux Teml U
TIPOLIECCOB (SBIEHUM)

- cbOpMUPOBAHHOCTb YMEHUY ITPUMEHSATH 3aKOHBI KIIaCCUUEeCKOM MeXaHUKU, MONIEKYIspHON QU3UKY U
TEPMOIUHAMUKY, 3JIeKTPONNHAMUKY, KBAHTOBOM GOU3WKM M7l aHANW3a U 0OBsICHEHUS SIBJIEeHUY MUKPOMUDA,
MakKpOMHpa ¥ MeraMupa, Pa3NudaTh YCIOBUS IPUMEHUMOCTH (QU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIUI
XapakTep QyHIaMeHTalIbHEIX 3aKOHOB

- chOpMUPOBAHHOCTh YMEHUU IPUMEHSIThL OCHOBOIIOJIAraole aCTPOHOMUYECKHe TIOHATUS, TEOPUU U
3aKOHH [JId aHanu3a U 00bACHEeHUS (U3UUECKUX NPOIEeCCOB IPOUCXOAAIMX Ha 3BE3[aX, B 3BE3IHHIX
CUCTeMaX, B MeXrajlaKTU4eCKOU cpefie; IBUXKeHUS HeOeCHEIX TeJl, 9BOJIIOLUY 3Be3] U BcenenHon

- OBJllaJleHUe pPa3NUYHHEIMU crmocobaMu paboTh ¢ uHbopMauueir GU3UYECKOTO COMepKaHUI C
HCIIONTb30BaHNEM COBPEMEHHHIX UH(DOPMalXOHHBIX TEXHOJIOTUM, Pa3BUTHE YMEHUN KPUTUUECKOT0 aHanu3a u
OLIEHKU NOCTOBEPHOCTH ITONTydyaeMol uHbopMaIun

- chOpMUPOBAHHOCTh YMEHUH MCCIIeIOBATh U aHATM3UPOBATh Pa3HOOOpa3Hble GU3NUECKUE SBIEHUS U
CBOMCTBA 00BEKTOB, IPOBOAUTH CAMOCTOSITE/IbHEIE MCCIEIOBAHUS B PEAJIbHEIX U JTaOOPAaTOPHHEIX YCIOBHUSX,
YUTATh U QHAIU3UPOBATH XapPaKTEPUCTHUKY IPUOOPOB U YCTPOUCTB, OOBACHITH IPUHIUIIEL MX PAOOTH

- chOpPMUPOBAHHOCTh YMEHHUS pelllaTh pacyeTHHIe 3afayd C SIBHO 3aJaHHON U HESIBHO 3afaHHOU
¢bu3nyeckoy Moenbio

- chOpPMUPOBAHHOCTb YMEHUS 00BICHATh 0COOEHHOCTH NTPOTeKaHUs GU3NUEeCKUX SBIEHUH

- OBJIafleHNe OpPraHU3al[MOHHLIMU U [103HABATENIbHEIMU YMEHUSIMH CaMOCTOSTEIbHOT0 IPHoOpeTeHuns
HOBBIX 3HAHWH B IPOIIECCE BEHIIIOJIHEHUS IIPOEKTHEIX U y4eOHO-UCCIIEN0BAaTEIbCKUX PAb0T, yMeHUsIME paboTaTh
B TPYIIIE C BBIMOJHEHWEM PA3JIUYHBIX COIMAJBHHIX POJieH, MIaHUPOBaTh pPaboTy I'PYIIL, PalHOHANBHO
pacupenensaTh OeATeJIbHOCTh B HeCTAHOAPTHBEIX CHUTyallUusaX, aJleKBaTHO OIleHMBAThL BKJIaf KaxXJIOro u3
y4aCTHUKOB I'DYIIE B PeIleHWe pacCMaTpuBaeMoy mpo0ieMel chOPMUPOBAHHOCTh MOTHBAIMY K Oymymien
npodeCcCHOHANBHON JeITeIbHOCTH 110 CIEeIUaIbHOCTAM QU3UKO-TEXHUYECKOT0 IPOodus

2. CTpyKTypa M conepKaHHe TUCIHIUTHHBI

2.1 O0beM IUCOMIIMHBI M BUOBI Y4e0HOH padoThI

®opma 0BygenHs KonuuyecTBO 4yacoB
(010 30 | 03
Kypc 1/ Cemectp 1
00BbeM JHCITUILTHHBI 66
B TOM UHCIIE:
AeKyuU, ypoku 32
nabopamopHbsle pabombol
npakmuyecKkue 3aHamus 16
KoHucynbranuu
CamocTosTenbHas paboTa 18
[TpoMeXKyTOYHas ATTECTALUS
VuauBunyanbHoe IPOEKTUPOBaHYE
dopMa NPOMeKYTOYHOH aTTeCTAlHH
Kypc 1 / Cemectp 2
O0BeM TUCHUIIIMHEBI 78
B TOM UHCJIE:
/AeKyuu, ypoxku 22
nabopamopHbsle pabombol 22
npakmuyecKkue 3aHamus 22
Koncynbramuu 6
CamocrosiTenbHas pa6ora
[TpoMexyTOYHas aTTECTALUS 6
WupuBuayanbHOe TPOEKTUPOBAHNE
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(1] 0
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®opmMa MPOMEKYTOYHOH aTTeCTAHH 9K3aMeH

2.2 TeMaTHYECKHH IIJIaH M COAEePXKaHUe THUCIHIUIHHBI

HanMmeHoBaHUE
pa3{ernoB ¥ TeM

Copepxanue y4e0HOTO MaTepuana ¥ GOPMEl OpraHU3allud NesiTeIbHOCTH
00yJarouIuxcst

O6beM
B Yacax

Pa3zgen 1.

®u3uKa U METOIbI HAY4YHOI O IO3HAHUA

4

1. du3uka - GyHmaMeHTaIbHAS HayKa O IPUPOJE.

EcTecTBeHHO-HayUHBIM MeTO[ II03HAHUS, €r0 BO3MOXKHOCTH U T'DaHUIIE
IPUMEHUMOCTH. DKCIEPUMEHT U TeOpHUs B IIpollecce O3HAHUS IPUPOLHL.
MopenupoBarue GU3NYECKUX IBIEHU U IPOlleccoB. Ponb sKCIepuMeHTa
U TEeOpUU B IIpollecce IO3HAHUA Npupopnkl. dusmueckas BelIUYUHA.
[Morpenrnoctu u3MepeHuil pu3nyeckux BenuuyuH. Ou3nvyeckue 3aKOHHL.
['paHuUIE TPUMEHUMOCTYA GU3NYECKUX 3aKOHOB. [ToHATHE 0 DU3UYECKO
KapTuHe Mupa. 3HaueHue Gpusuku npu ocBoeHuu npodeccuit CII0.

1.2. MaTteMmaTrKa B Kypce GU3UKU: CKaJSPHEIE U BEKTOPHLIE BEIMUUHEL,
37IeMEeHTHl BEKTOPHOH anreOpHL.

Pa3zgen 2.

MexaHHMKa
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2.1. TlpepgMmeT M 3apjadyu KjlacCHUueCKOoW MexaHUKU. KuHeMaTuyeckue
XapaKTEPUCTUKU MEXaHUYECKOTO JBUKEHUS.

[Tlepememenue. Ilyts. CkKopocTh. PaBHOMepHOE NpAMONUMHENHOE
OBUXKEHMe. YCKopeHUe. PaBHOIIepeMeHHOe IPSIMONUHENHOe [BUIKEHUE.

2.2. CpobogHoe mameHue. [[BUKeHHEe Tejla, OPOIIEHHOTO IIOJ YIJIOM K
ropu3oHTy. [locTymarebHOE U BpaIlaTeIbHOE IBUKEHNEe TBEPOro Teja.

2.3. B3aumogpenicTtBue Ten. I[IpuHOUN CynepHO3ULUU CHUI. 3aKOHEH
MexaHuKYU HploTOHA

HuepruansHas cucteMa orcueTa. Cuma. Macca. Cunsl B MeXaHUKE.
IBuxenue HeOeCHHIX Tel U UX UCKYCCTBEHHHIX CIIYTHUKOB. ABIEHUS,
HalOnofaeMble B HeUHEPIMA/IbHEIX CUCTeMaX OTcueTa.

2.4. UMnymnbc cumnbl. 3aKOH COXpaHEHUs UMITyIbca. PeakTHBHOE [BUXKEHUE.

2.5. Pabora cuisl. MOLUTHOCTh. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTHUH.
PaboTa mOTeHUMANbHHEX CHUJI. JHeprus. KuHeTuueckas 3HePTus.
[loTeHuuanevHas 3Heprus. [IpuMeHeHVe 3aKOHOB COXPaHEHUS.

2.6. PaBHOBecHe MaTepHallbHOM TOYKU M TBEPHAOTO Teja. [IBUXKeHUe
KUTKOCTEH U ra30B.

MoMeHT cuibl. YCloBre PaBHOBECHS TBEPHOTO Tela. 3aKOH COXPaHEeHUS
SHEPIruy B IHHAMMKE XKUOKOCTH U ra3a.

B ToM umcCiIe, MPAaKTHYECKHX 3aHATHH H JIa00paTOPHBIX padoT

10

[TpakTuueckoe 3aHaTue 1. PemeHue 3amad Ha KUHEeMAaTHUKY
[IOCTYNIATe/IbHOT0 [BUXKEHUs Tell.

HpaKTI/I‘{eCKOG 3daHsATHE 2. PemeHue 3apgady Ha OVUHAMHUKY
IIOCTYyHIAaTEJIbHOTO OBHUXEHUMA

[TIpakTuueckoe 3aHaTue J. PelleHue 3afgay Ha 3aKOHH COXPaHEHUS B
MeXaHUKe

CamocrosiTenbHast paﬁo’ra Oﬁy‘IalOIl.HfIXCﬂ

I/I3y'{eHHe U KOHCIIEKTUPOBAHUE TEMEI «[IBUXeHUE HeOEeCHBIX TENT U UX
HNCKYCCTBEHHBIX CIIYTHHKOB. fABnenus, HaOmI0JaeMbie B HeHHePpUruaJIbHBIX
CHUCTeMaxX OTCYeTa».

Pa3gen 3.

OCHOBBI MOJIEKY/ISAPHON (PU3UKHM U TEPMOTHHAMHUKH

12




3.1. [TpepMeT 1 3afilauu MOJIEKYISIPHO-KUHETUYECKOM Teopuu (MKT).

dKkcnepuMeHTanbHEe foKa3aTenbcTBa MKT. AGcomioTHAs TeMIepaTypa
KakK Mepa cpefHell KUHETHYECKON SHePruy TeIJIOBOrO OBUKEHUS YaCTHIl
BelnecTBa. Mogenb ugeanbHoro rasa. CBga3b MeX[Iy OaBleHUEM U CpefHeil
KMHEeTUYeCKO! SHeprueil oCTyNaTelbHOTO TEIJIOBOTO OBUXKEHUS MOJIEKYII
HealbHOTO ra3a.

3.2. YpaBuenue MeHpgeneeBa-Knanelipona. ['a30Bble 3aK0HE. BHYTpeHHSS
9HEPTHus UOeaNbHOTO ra3a. TepMoguHAMHUKA.

Pab6oTra mpu u3MeHeHMM o0beMa HOEANbHOTO Ta3a. 3aKOHH
TepMonuHaMuKu. OCHOBEI TEPMOOUHAMUKH. PaboTa u Temmonepegada Kak
crnoco0b HM3MEHEHWsS BHYTPEHHEH J9HEePrHuH. YPaBHEHHE TEIJI0BOTO
Oamamca. [TepBoe ¥ BTOpOe Hayala TepMOAWHAMHKM. AnuabGaTHEHIH
npouecc. KIIII temmoBoro peuratens. Llukn KapHo.

3.3. ArperaTHble COCTOSIHUS BemiecTBa. Pa3oBEe Mepexomrl. BraxkHOCT
BO3MyXa.

[Ipeo6pa3oBaHue 3Hepruu B ¢(a30BHX Tmepexomax. CTpoeHHe
ra3000pa3HEIX, KUIKUX ¥ TBepOLX Tel. CBOWCTBA XKUIKOCTEH. McnapeHue
U KOHOeHcanus. Kumenwe. HachellleHHEIe ¥ HeHACHINEHHEE I[apH.
AGconoTHAsS ¥ OTHOCHUTENbHAs BIIAXHOCTh BO3Ayxa. [IcHXpoMeTp,
rurpometp. Touka poCh. MofieNb CTPOEHHUST TBEPHOHIX Tel. MexaHWuecKue
CBOMCTBA TBEPMILIX TeJl.

B ToM uHCTe, MPAaKTHYECKHUX 3aHATHH U Ta00pPaTOPHLIX padoT

[TpakTu4eckoe 3ausaTHe 4. PerreHue 3amay M0 MOJNEKYISIPHON QUIKKE.

HpaKTI/I‘-IeCKOG 3aHgTHe 5. Pelnenne 3agayd mo TepMOOXHAMHUKE.

CaMocTosTe/IbHasi padoTa 00yJaIOIIHXCSI

W3yueHne ¥ KOHCIEKTHUPOBaHME TeMH «ABGCOTIOTHAS TeMIepaTypa Kak
Mepa cpefHeld KMHETHYECKOW 3HEpPTHHU TEeIJIOBOTO [BHUKEHUS YaCTHI]
BeIlleCTBa».

N Y N RSN

I/I3yquI/Ie " KOHCIIEKTUPOBAHNE TEMEL «HackIleHHbe 1 HEHACHIIIEHHEIE
TIapHIL. AGCOMIOTHAS ¥ OTHOCUTEIbHAS BIIa?KHOCTh BO3ayXa».

Pa3zgen 4.

J/IeKTpPOoIHHAMHKA

10

4.1. IlpeomeT U 3afa4u 3JIEKTPOOUHAMUKHY.
OnexTpuueckoe B3auMopelcTBue. 3akoH KynoHa. 3aKOH COXpaHEHUS
9NIeKTPUUECKOro 3apsifa.

4.2. DOneKTpuUecKoe IOJie, er0 CHI0Bas XapaKTepucTuka. [IpuHIUI
CYIIepPIIO3ULUHU TI0JIEH.

PabGoTa CHJI 3MEeKTPOCTAaTHUYECKOTO monsi. IloTeHmuan. Pa3HOCTH
moTeHIanoB. CBsA3b MeXOY HaIPSXKEHHOCTHIO ¥ PA3HOCTHIO IIOTEHIIMAIOB
371EKTPOCTAaTUYECKOTO TI0JIS.

[Tonapusanus OUSIEKTPUKOB. ODHePTus 3apsikeHHOI0 KOHJeHcaTopa.
DHeprusi 3MeKTPUYECKOro IIOJ.

4.3. TIOCTOAHHEIN 3/IeKTPUYECKUY TOK. 3aKOHEI IIOCTOSTHHOTO TOKa.
YcnoBus u [eHCTBUS 3NEKTPUUeCKOro Toka. Cuna ToKa U IJIOTHOCTH
ToKa. 3akoH OMa fAjid ydacTKa Ielu. JJIeKTpHuueckoe COIPOTUBIIEHUE.
CBepXIpPOBOLUMOCTh. JJIEKTPOOBUXKYIIASA CUJIa UCTOYHUKA TOKA. 3aKOH
OmMa 14 TONHOM LeNnu. Buabl coeouHEHUS NPOBONHUKOB. 3aKOH [IXOyns
- Jlenna. Pa60Ta ¥ MOIITHOCTD 9JIEKTPHUYECKOTO TOKA.

CamocrosiTe/TbHasi padoTa 00y4alomIuXCs

ONeKTpPUUYECKHM TOK B pa3NMUYHHBIX cpepmax. [Ina3ma. DIeKTponus.
OCHOBHHE HOCHTENIH TOKa B pa3NUYHHX cpepmax. CoGCTBeHHas
IIPOBOOMMOCTD ITONTYIIPOBOOHUKOB. [T0NyIPOBONHUKOBEIE ITPUOOPEHL.

4.4. MarautHoe noje. BeXTOp MHOYKIUYM MarHUTHOTO Ionf. [IpuHIUD
CYIIePIO3UIUY MarHUTHEIX IIOJIEN.

MarsuTHOe 10JIe IPOBOJHKKA C TOKOM. [[eliCTBHe MarHUTHOTO IO Ha
IpSIMONIUHENHEIY IPOBONHUK C TOKOM. 3aK0H AMmIepa. B3aumopneiicTaue
TOKOB. PaboTa 1o mepeMelneHnio IPOBOAHYKA C TOKOM B MarHUTHOM IIOJIE.
IelicTBEe MarHUTHOTO TI0JIS Ha ABUXKYyUIMiCS 3apsan. Cuna JlopeHna.
Yckopurenu 3apsixkKeHHBIX YacTull. Macc-cnekTporpad.




4.5. {IBneHue 37€KTPOMaArHUTHON MHAYKLUUHU. 3aKOH 3JIEKTPOMarHUTHOU
HHOYKINY.

[ToTok BekTOpa MarHuTHOU MHAYKIUU. OJIC MHOYKUUYU B OBUXKYIIUXCS
npoBopgHuKax. [IpaBuno Jlenua. fBneHne caMOMHOYKIUYU. HIYKTUBHOCTE.
MaruuTHbE CBOMCTBA BellleCTBa. JHEPTUSI MarHUTHOI'O II0JIS.

HTroro:

66

HpOMe)KYTO‘-IHaﬂ aTTecCTanusa

HanMmeHoBaHUE
pa3{ernoB ¥ TeM

Copmepxanue y4e0HOTO MaTepuana ¥ GOPMEl OpraHU3allud NesiTeIbHOCTH
00yJarouIuxcst

O6BpeM
B Yacax

Cemectp 2

Pa3gen 5.

Kojie0aHHsI H BOJTHBI
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5.1 MexaHunueckue KonebaHus. YIIpyrue BOJHEL

KonebatenbHoe mBukeHue. [apMoHHUeckue Kojaebauus. CBoOOOOHEIE U
BHIHYXOEHHbIE MeXaHW4YecKue KoneGauus. [IpeBpauieHre SHEPTUH IIPH
Koje0aTenbHOM [BUXKEHHUHU. [lomepedyHble ¥ NPOAOJIbHEIE BOJIHEL.
XapaKTepuCTUKYU BOIHEL. CBOKWCTBA MEXaHUUYECKUX BOJIH. 3BYKOBHIE BOJIHEL.
YnbTpa3ByK U ero nIpuMeHeHHe.

5.2. 9nekTpoMaruuTHele kKojebanus. KomebaTeIbHEIN KOHTYD.

CBOGOI[HBIG U BBIHYXKJEHHBI€ 3JIEKTPOMArHUTHEIE KoJieOaHu.
[IpeBpamenne 3HepPruu B KoyiebaTeNbHOM KOHTYpe. 3aTyxalolnue
3IeKTPOMAarHuTHEE KojebGaHus. [eHepaTop He3aTyXamIUX
37IeKTPOMATrHUTHEIX KoneOauuil. I[lepeMeHHEIN TOK. AKTUBHOE, EMKOCTHOE
¥ MHOYKTHUBHOE COIPOTUBJIEHUS [TePeMeHHOro Toka. Pa6oTa M MOIIHOCTH
Toka. 'eHepaTopkl ToKa. TpaHchopmaTophl. [lonyuyeHue, nepemadya u
pacrnpepeneHre 9JIeKTPOSHEPIUn.

5.3. BuxpeBoe 3neKTpuYeCKoe II0Jie. JJIEKTPOMArHuTHEE BOJIHB, UX
CBOWCTBA.

JNeKTpoOMarHuTHOe IoJie KakK 0coOnit Bum Matepuu. OTKPHITHH
KomnebaTenbHBIM KOHTYP. M306peTenue papuo A. C. ITomoBsM. [[1ana3oHbl
9JIeKTPOMArHUTHHX H3NIyYeHUN U KX IpaKTHUYeCKoe NIPUMeHeHUe.
[TpyuHIUNE PAAUOCBSI3YU U TeNIeBUNEHUS.

B ToM umciIe, MPAaKTHYECKHX 3aHATHH H JIa00paTOPHBIX padoT

[TpakTHyeckoe 3aHsATHE 6. PelreHue 3amay Ha ONpemeNeHre TapaMeTpos
rapMOHHYECKHUX KOJIe0aHUI MEXaHUYECKOU CUCTEMEL.

HpaKTI/I‘{eCKOG 3aHsATHE 7. PemieHue 3apmad Ha OoIpepneseHune
XaPaKTEPHUCTUK BOJIHOBOT'O IIPOIIECCa.

[IpakTuuyeckoe 3aHsAiTHE 8. PeleHue 3amay Ha UCCIIEOBAHUE BIUSHUSA
KOHIEeHCATOPa U KAaTYIIK! WHOYKTUBHOCTH B LIEIIX IIEPEMEHHOI'0 TOKa.

JlaGopartopHas pabora Nel OnpeneneHre YCKOpPeHUST CBOOOTHOTO ageHust
C TIOMOITIBIO MaTeMaTU4eCKOro MagTHUKA

JTaGopaTopHas pa6ota Ne 2 V3yueHne 3aKOHA COXpPAHEHUS MEXaHUMYECKOH
SHEPrun

JlabopaTtopHasi pa6ota Ne3 M3mepeHHEe OTHOCHUTEIbHOU BIAXHOCTHU
BO3Myxa

JlabopaTopHas paGora Ned HM3ydeHue MOCIE€ZOBATENbHOTO U
IIapasuleNibHOT0 COeJUHEeHUH NIPOBOTHUKOB

Jla6opaTtopHas pa6ora Ne 5 M3yueHue SBICHUS INEKTPOMATrHUTHOH
VHOYKLIUU

Pa3zgen 6.

OnrTuka

18




6.1 T'eomeTpruyeckas onTuka. JIMH3EL

[IpsmonuHeNHOe pacnpocTpaHeHNe CBETa B ONHOPOLHOU cpene. CKOPOCTh
pacnpocTpaHeHUs CBeTa. 3aKOHH OTpaXeHUs U NPeJOMJIEHUS CBeTa.
[TonHOe BHyTpeHHee oTpaxeHue. ['ma3 Kak omnThdecKas CHCTeMa.
OnTtudeckue IpUOOPHL.

6.2. BonHOBEIE CBOMCTBa CBeTa. [IpUHLIXI OTHOCUTENILHOCTY JUHIITEHHA.
HuTepdepenuus ceeTa. KorepeHTHOCTh. MConb30BaHue HHTEPhHEPEHIUHT
B HayKe u TexHuke. [Nubpaxknus ceTa. [JudpakunoHHAs pelleTKa.
[Tonspusanus cseta. [lonapounsl. [lucnepcusi cBeta. MHBapHaHTHOCTh
MOIYyJNg CKODPOCTH CBeTa B BakKyyMe. I[IpoCcTpaHCTBO U BpeMd B
CITeIMaIbHOM TEOPUU OTHOCUTEILHOCTH.

B ToM uHCTe, IPAKTHYECKHUX 3aHATHH U Ta00pPaTOPHBIX padoT

[TpakTHueckoe 3aHATHEe 9. PellleHne 3aay Ha MMOCTPOEHKE U300paKeHus B
TOHKOH JIMH3E.

[TpakTuyeckoe 3ausatre 10. Pemierre 3aayd Ha BOTHOBYIO O THKY.

[Tpaktrueckoe 3aHsaTue 11. Pemenue 3agay Ha aneMeHTel CTO.

JlabopaTopHas pab6ora Ne 6 OmpeneneHue IMOKA3aTeNs MPEIOMICHUS
CTeKsa

JlabopaTopHas pab6ota Ne 7 MiamepeHue ONUHBE CBETOBOM BOJHHI IIPHU
TTOMOIIY OU(PaKIMOHHON PEIeTKU

Pa3gen 7.

KBanrToBas (1)H3HKEI. ®u3uKa aToMa M aTOMHOT O Aapa
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7.1. [IpegmeT ¥ 3afauy KBaHTOBOU (usuku. KBaHToBas rumotesa Ilnanka.
Buemnuit hoTosnekTpudeckuil apdexr.

TennoBoe m3nmyueHue. PacupegeneHne SHEPTUH B CIEKTPe aOCONIOTHO
yepHoro Tena. OnbiTel A. I'. CToneToBa, 3aKOHH BHENTHETO (PoToaddekTa.
YpaBHeHue A. JiiHmTelHa A1a BHelHero ¢Gotosddexrra. BHyTpeHHuU
dboToaddext. Tunel GoTO371€MEHTOB.

7.2. ®oToH. KOpnyCcKynsapHO-BOJIHOBOU Oyanu3M. MoIOenu CTPOeEHUS
aroMa. KBanToBEIE IOCTYATH Bopa.

Onwith I1. H. Jle6emeBa u C. . BaBunosa. ['unote3sa JI. [le Bpoiins o
BOJIHOBEIX CBOMCTBax MUKpodacTul . [Judpakius 371eKTpoHOB. [laBieHue
cBeta. CooTHOIEHNe HeolpeneneHHocTel ['eiizenfepra. OObsicHeHuUe
JIMHENYaTOro CIIeKTpa aToMa BOLOPONa Ha OCHOBE KBAHTOBHIX IIOCTYJIATOB
H. Bopa. CrioHTaHHOe U BHIHYKIEHHOE U3NTy4yeHue SHepruu. Jlazeps.

7.3. CocTtaB u CTpOeHHEe aTOMHOro sigpa. M3oromel. EcTecTBeHHas
PaIMOaKTUBHOCTh. 3aKOH PAJHOaKTHBHOI'O pacmaja.

Sfimepneie cumel. [ledekT Maccel 1 9HEPTHUS CBSI3M SAapa. AnepHble peakIuy,
peakIuu OejieHus U CHHTe3a.

7.4. Cioco6bl HAOMIOMEeHNST U PETUCTPAIMH 3apSIKEeHHBIX YacTull. LlemHas
peakuus feleHus suep.

fApepHas 93HepreTuka. TepMosgepHHU CcuHTe3. [lonydyeHue
PafMOaKTUBHLIX H30TOIOB U UX NPUMeHeHUe. buonoruueckoe meiicTBUe
PafuoOaKTUBHEIX H3JIy4eHUU. OleMeHTapHHBe YaCTUIE. YCKOPUTEIH
3JIeMeHTapHHX 4dacTull. OyHOaMeHTalbHEE B3aUMOJENUCTBUS U CHUIIHL.
KBapku.

B TOM 4MCIe, IPAaKTHYECKHX 3aHSATHH U Ta60paTOpHBIX padoT

[IpakTudeckoe 3aHsATHEe 12. PemleHue 3afad Ha paclpenelieHue S3HEPTUU
B CIIEKTPE U3Ny4YeHUs abCOJTIOTHO YEPHOTO TEJa.

[IpakTryeckoe 3aHATHE 13. PelneHue 3amay Ha BOJTHOBBIE CBOMCTBA
MUKPOYaCTHII.

[IpakTuyeckoe 3aHsATue 14. PemeHue 3ama4y Ha COCTaB M CTPOEHUE
aTOMHOTO gfpa.

[IpakTuyeckoe 3aHaTue 15. Pemenue 3amav Ha CIEKTPHl HU3JIyYEHUS
aToMa BOJOpPOfa.

[TpakTuueckoe 3aHATHe 16. PemmeHue 3amady Ha oIpefelleHUe
XapaKTEePUCTUK UOHU3UPYIOUIUX U3TyIeHHH.

JlabopaTopHas pabota Ne 8 M3yyeHue TPEKOB 3apsiKEHHHIX YACTHUI[ IO
TOTOBHIM (oTOrpadusim

Pa3gein 8.

Crpoenue BcejleHHOH




8.1 IlpuMeHUMOCTh 3aKOHOB (puU3UKU AN 0OBSICHEHUS MPUPOAHI|2
KocMuueckux 06bekToB. ConHeuyHas cHcTeMa. 3Be3[bl U UCTOUYHUKU UX
9Hepruu

8.2. l'amakTuka. ITpoCTPAaHCTBEHHO-BpeMEHHbIe MacuITadsl HabII0maeMoi|2
Bcenennoii. TeMHasl MaTepusl ¥ TeMHasl SHEPTHUs.

JK3aMeH 6
HWupuBHuAyalbHOE IPOEKTHPOBaHUE -
HUroro: 78
Bcero 3arop 144

3 MarepHaIbHO-TeXHHYECKOe H YUeOHO-MeToHIeCcKoe obecreueHne TUCIUIUTHHBI (MO Is1)

3.1 CnenuanbHbIE IOMENIEHUS OJIS1 peajIi3allii MPOTrPpaMMbl

s peanmu3anyuy TPOrpPaMMEl YIeOHOW OUCLIUIIIMHEL HOJIKHEL ObITh ITPETYCMOTPEHE

yuebHbN KabuneT Ne5503, mabopaTopusi ¢ 1a00PaHTCKOM KOMHATOH, YIOBIETBOPSIOIUE TPEOOBAHUIM
CaHUTaPHO-3MUIEMHUOJIOTNYeCKUX IpaBuil u HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHallleHHbIE TUIIOBEIM
000pyIOBaHUEM.

IlepedeHb OCHOBHOTO 000PYOOBAHUS M TEXHUYECKUX CPENCTB 00y4YeHHUs: OCKA; ITOCAJOYHbIE MECTa 110
KONMUYeCcTBY oOydaromuxcs; pabodee MecTo mHpemnomaBaTens; MHOTOPYHKIIMOHANbHBIM KOMIIIEKC
mpenofaBaTesss, PacXOgHbIE MaTepuajbl; HaTAIOHBIE MOCOOUS; HHGDOPMAIMOHHO-KOMMYHUKATHUBHEIE
CperncTaa.

CroenuanbHOe TIOMEIeHue IJIST CAMOCTOSITeTbHOM M BOCIMTATEIbHOM padoTe Ne 1211

ITepeyeHb OCHOBHOT'O 00OPYHOBAHUS U TEXHUYECKUX CPEACTB 00y4YEHHUs: Cllelnaan3npoBanHas MeOeb
(cTonBEl ¥ CTYJbS); IPOEKTOP, 9KpaH HACTEHHHU MOTOPHM30BaHHBIM, PACXOLHEIE MaTepHUAallbl, KOMIJIEKT
JINIIEH3UOHHOTO ¥ CBOOOJHO PaCIPOCTPAHAEMOT0 IPOrPaMMHOI0 00eCIIeYeH s, B TOM YHUCJIe 0TEYECTBEHHOT0
TTPOU3BOMCTBA, KOMIIbIOTEPHAS TEXHUKA C BO3MOKHOCTHIO MOJKTIOUEeHUS K ceTH «MHTepHeT» 1 obecredeHueM
HOCTYTIa B 9JIEKTPOHHYI0 WH(POPMaImoHHO-00pa3oBaTenbuyio cpeny Kys['TY.

Cnemnuansuoe momenieHue Ne 3301 mpepcTaBnseT co6oil moMelleHHe MOJIS OpTaHU3ALUU
CaMOCTOSITeNIbHOY ¥ BOCIHTATENLHOH PabOTHL

[TepeyeHb OCHOBHOT'O 00OPYMOBAHMS ¥ TEXHHUYECKHUX CPENCTB OOyUYEHWS: IOCALOYHEE MECTa MOJIs
00y9arImuXCcs, PACXOJHBIE MaTepHuasbl, KOMIJIEKT JIMIEH3UMOHHOTO ¥ CBOOGONHO PACHpPOCTPAHSIEMOTO
IIPOrpaMMHOT0 00ECIIeYeHNsI, B TOM YHCJIe OT€YECTBEHHOTO IIPOU3BOMICTBA, KOMIIBIOTEPEI, C BO3MOXKHOCTHIO
MONK/IIOUeHUsT K NHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTu «HTepHeT» U 00ecneyeHreM IOCTyIa B
37IEKTPOHHYI0 WHGOPMALMOHHO-00pa3oBaTenbHYyI0 cpeny Ky3I'TY.

3.2 UndopManHoHHOE 0DecnedYeHHe peajTn3alui IPOrpaMMbI

3.2.1 OcHOBHas nuTEparypa

1. Msaxkumes, I'. . ®du3uka. 10-i knacc. ba3oBeii u yriny6neHHEH YPOBHY : yuebHuK / . . Msakumes,
b. B. Byxosues, H. H. Cotckui ; nog pen. H. A. [TapdentreBoii. — 11-e usg., crep. — Mocksa : [Ipocselenue,
2024. — 432 c. : un. — (Knaccuueckuit kypc). — ISBN 978-5-09-112178-0. - Tekcr : snekTpoHHHN. - URL:
https://znanium.ru/catalog/product/2157221 (maTta obparrenus: 27.03.2026)

2. Msakumes, I'. 4. dusuka. 11-# knacc. a3oBhl U yrayOneHHbBN YPOBHY : yueOHuk / I'. 9. Msaxuies,
b. B. ByxoBues, B. M. Yapyrun ; mopg pen. H. A. TlapbentreBoii. — 12-e u3g., crep. — MoCKBa :
ITpocBemenne, 2024. — 432 c. : [4] n. un. — (Knaccudeckuit kypc). — ISBN 978-5-09-112179-7. - Tekcr :

anekTpouHEH. - URL: https://znanium.ru/catalog/product/2157215 (maTa obpamenus: 27.03.2026)

3.2.2 [lono/THUTE/IbHAsA JIUTEpaTypa

1. Bacunwes, A. A. ®u3uka: yuebnuk ans CIIO / Bacunwes A. A., ®emgopos B. E., Xpamos JI. [I.. - 2-e
u3pg., ucup. u pgon. - Mocksa : Kpawur, 2025. - 221 c¢. - ISBN 978-5-534-05702-7. - URL:


https://znanium.ru/catalog/product/2157221
https://znanium.ru/catalog/product/2157215

https://urait.ru/book/fizika-562829 (maTta o6pamenus: 25.02.2026). - TEKCT : 37I€KTPOHHEBIH.
3.2.3 MeTonuuyecKkasi JIUTEpaTypa

1. ®us3uka : MeTomMYeCKUe MaTepuansl K jabopaTopHHM paboTaM OIS CTYLEHTOB BCeX
cnenuanbHoCcTed CIIO ouHoM hopmbr 00yuenus / Ky3baccKuii rocyapCTBeHHbIH TeXHUYECKWH YHUBEPCUTET
uM. T. ®. Topbauena ; Kadpengpa Teopuu u METOOUKHU MPOGECCHOHANIBHOTO 00pa30BaHus, COCTaBUTeNb: FO. B.
CrpykoBa. - KemepoBo : Kys3I'Ty, 2024. - 1 d¢aun (1528 K6). - URL:
http://library kuzstu.ru/meto.php?n=10764 (maTa obpamenus: 25.02.2026). - TEKCT : 37I€KTPOHHEIH.

2. I110.03 dusuxa. Pasgen «MexaHuKa» : IPAKTUKYM A/ CTYAEHTOB 1 Kypca BCeX CHeIUaabHOCTER
CIIO / Ky3bacckuil rocymapCTBeHHHHM TexHu4YecKuit yuuBepcutet uM. T. @. ['opbauesa ; Kadenpa Teopuu u
MeTomuKH mpodeccuoHanbHOro 06pa3oBanus, coctaBuTenb: FO. B. CtpykoBa. - Kemeposo : Ky3I'TY, 2025. - 1
daiin (921 K6). - URL: http://library.kuzstu.ru/meto.php?n=10874 (maTa obpamenus: 25.02.2026). - TekcT :

3JIEKTPOHHBLIN.
3.2.4 UHTEpHET pecypcChl

1. Egunas komnekuus LludpoBeix 06pa3oBaTeIbHEIX PECYPCOB [IIEKTPOHHHI pecypc]. - Pexum goctyna:
http://school-collection.edu.ru/, cBobogHEI. - 3ari. ¢ 3KpaHa.

2. EnguHoe 0KHO mocTyma K HHGOPMalUOHHEIM pecypcaM [Dn1eKTpoHHEM pecypc]. - Pexum gocryna:
http://window.edu.ru/, cBoGomHEIH. - 3aTI. C 3KpaHa.

3. ®epmepanbHHU LeHTP WHOOPMAIMOHHO-00Pa30BaTENBHEIX PECYPCOB [IIEKTPOHHHEIN pecypcl. -
Pexum poctyma: http:/fcior.edu.ru/, ceoGoguEIl. - 3ari. ¢ 9KpaHa.

4. ®du3uKa [IneKTpOHHHM pecypc] : HayuHo-MeTogudeckull xypHasn / U3natensckuil goMm «IlepBoe
ceHTsA0pPs». - PexxuMm moctyma: https://fiz.1september.ru/, cBoGopHEI. - 3ary. ¢ 9KpaHa

4. OpraHu3anusa CaMOCTOSATeTHbHOH PabdoThI 00y4aIOIIUXCS

CamocTosiTenbHas paboTa 00y4arImUXCs OCYIIECTBASETCS B 00beMe, YCTAHOBIIEHHOM B pa3merne 2
HACTOSIIEeH MPorpaMMbl AUCIUIIINHEL (MOIYIIS).

IInsg camocToATeNnbHOM paboTH 00yYalIIMXCs MNPEeAyCMOTPEHBl CIeluasbHbe IOMEIIeHus,
OCHallleHHbIe KOMIILIOTEPHOW TEXHUKOW C BO3MOXKHOCTHIO TMOAKIIOYEHUS K HHPOPMAIUOHHO-
TEeIeKOMMYHUKAIIMOHHOU ceTn "WHTepHeT" ¢ ofecredyeHneM [OCTyIa B 3JEKTPOHHYI MHOOPMAIMOHHO-
obpa3oBaTenbHyI0 cpeny Ky3I'TY.

5. ®oHJ ONEHOYHBIX CPENCTB [Jis NPOBEIeHHsI TEKyIIero KOHTPO/s, MPOMeXKYTOYHOH
aTTeCTalnuu 00YIAIOIINXCS 110 TUCHUIIIHHE

5.1 ITacmopt ¢oHAA OIEHOYHBIX CPEICTB

(tems1) pasaena Kon [Pesynsrarsr, s Texymero
i pPesynbTaTtos,
HeoGxoxmMBIX  Es
bopMmposamms
cooTBeTcTBYyMOme
Komnerenunn



https://urait.ru/book/fizika-562829
http://library.kuzstu.ru/meto.php?n=10764
http://library.kuzstu.ru/meto.php?n=10874

Pasgen 1. ®uanka u MeToan| 1. 1OHaNKa - QyHAAMeHTA/EHAA HAyKa 0 IPHPOLE. ECTOCTROHNO-HAYHHHL METOR MO3KAMAA, ero BOIMOAHOCTH # rpamis|OK 01, MuamocTneie pesyrsratsi: [Vermmit onpoc.
lmayumoro nosnammus pEMoRIo0TS. IRCIePEMT X ToODEN B TPATECR o3moEA TPNpO. Mogsmapossrmy gmmrieoxex mmsemai wiOK 02 - TOTOBHOCTE K CaMOpAIBMTHIO, CAMOCTOATENLHOCTH ¥
Inpotieccos. Pon 9KCMEPHMEHTA H TEOPHH B MPOLECCE MOSHAHNA NPHPOTHL. senuunna. Ior
Bemin 3aKoHH. [PaHHIS NPHMERMMOCTH (H3NYECKAX 3aK0HOB. [IORSTHE o ok 01 - HaHe MOTHBAIIIN K 00y HeRHIO i passitiO
:pmuqecxou xoprEs ung, Santamas 3k pi ocRoermH mpogeccii CIIO - TOTOBHOCTE K CAMOpA3BHTHIO, CaMOCTOSTENHHOCTH w|IpOBEPOYHAA padoTa
Kypce pu3mKn: H BOKTODHBLE BOIHHHHE, I/IOMEHTE BEKTOPHOI anreGpL.
Pasgen 2. Mexannka 2.1. TIpeAMeT # 3a4auh KIACCHYCCKOH MXAHWKH. KHHEMATHYECKHE XapaKTePHCTHKH MeXaHH4ecKoro Asimernis.|OK 01, |- Hanue MOTHBAH K O6Y4eHIIO W TMSKOCTHOMY PABUTHIO; [VCTii 1t MHCHMERRR OTpOC.
Mepememenue. yTs. CKOpoCTs. PaBHOMEDHOE NPAMONHENHOe ABHKEHHE. 0K 02 DasBHTHe BHYTDeHHEI MO3MLHK THIHOCTH [Tposepounas pacoTa.
InpsiMoEReliHOe NBMKERIE. 0K 03, Ha OCHOBE AYXOBHO-EDABCTBEHHHX LEHHOCTeH HADPOAOB|[TpaxTieckie padoTH
22 CroGopioe nanerie. JIBiKeHHe Tena, GPOLIGHHOr0 MOR yenon ¢ ropraomy. 0K 04 Poccuiickoii Qefepaiii, HCTOPHHECKHX H HALHOHANHHO-|CamoCTOATENbHHE PAGOTE.
BMKeHHe 10 it ABHKEHHE TEEPAOrO Tera. [KYTbTYDHEX TPAZHUMH, GOPMHDOBAHKE CHCTEMS 3HadmMaix
o i Tern. Tpmsuam can. cicTema otcwera. Cia. Macca. 3aKOHH MeXaHmKx| nexnocT YCTaHOBOK, Y X
HloTora. CHIs B MexanuKe. [IBHKCHHE HEGECHEIX Tell i UX HCKYCCTBEHHEX CIYTHHKOB. SBTEHAS, HabmonaeMse | MHDOBO33peHHs, MPABOCOSHAHMA, IKOTOTHYECKOH KYMBTYDH,
I a—— sy (CTIOCOGHOCTH CTABHTS LGN 1 CTPOMTS AKH3HEHHEIE ILTAkH!
2.5. MMIyIbC CrTHL. 32KOH COXPAREHNS HMIYTTECA. PeAKTHBHOE JBUIKEHTE.
2.6. PagoTa cumst. PaGoTa moTeRmmankHbix ciut. MousocTs. dnepris. Knnetiaeckas oxepras. IloTennuansHas sxepris| - Y 2 HHe NOHATHA 1
3ax0n it omeprma. I saxooB yEuBepcanbiEe yueOHe ReficTBHA (DerynATHBHHE,
2.7. PabHoBeCHe MaTePHATBHOI TONKH  TBEDAOTO Tena. MOMEHT CHsL. Yerosie TBepRoro Tena. ;
[KHJKOCTli  ra30B. 3AKOK COXpAHEHH IHEPIHH B MHAMHKE AKHIKOCTH H ra3a. - CMOCOGHOCTh X WCMONB30BAHHSA B NMOIHABATENHHOR 1
MpaxTiseckoe sasThe 1. Peimerne 3a1a1 Ha KHHEMATAKY MOCTYTIAT TBHOTO JBHIACHIA TeIT. (CoMHATLHOf NpaKTHKe;
MpaxTiseckoe sansTHe 2. Pemenie 3a1a4 Ha AMKAMIKY NOCTYNATENLHONO ABHKEHHS - TOTOBHOCTH K CAaMOCTOATENILHOMY IIAHHPOBAHMIO 1
MpaxTiseckoe sansTie 3. Pemenite safa4 Ha 3aKoHk B MexarmKe 0CYIeCTBIIERNI0 Y4eOHOA JeATENILHOCTH, OpranH3auui
Pasnen 3. OCHOBEI3.1. [[penMeT u 3ajgaun MOJEKyTADHO-KHHETHIECKOi Teopun (MKT) u T 0K 01, HeoHoro CoTpy. C HeNarornieckuMu Y oTamii u it onpoc.
it pusmkn MKT. Kak Mepa cpefHeit ii SHepriu Tennosoro ABwKerus vactuu|OK 02 o K yacTitio B [posepouras patora.
IrepmommmaMmKH Bemectsa. Moens uaeansHoro rasa. Chssh MeIy NaBTeHHeM i CpeAHei KHHETHHeCKoi SHepraeii noctymarensroro|OK 03, 00pasoBaTETIbHOM ThackTopuit . g lpexsccrio pabors.
ITenI0BOr0 ABIKERIS MOTEKY I HAGAMEHOTO raza. 0K 04 | CnaleHiie KasLKaMi paGors
3.2. Vpasnenue Menneneesa-Knaneiipora. I'a30Bkie 3aK0HsL. BHYTpeHHss 9HEPris HICATHHOTO ra3a. [ COIMATLHON ACATENLHOCTIL
[PaGota npw n3MereRiH ofbeMa HACATBHOTO Ta3a. 3aKOHH aGora | Rkt el s A i
KaK crocoGht D seprun. YpapHenue Temoporo Ganarca. [lepsoe i BTopoe Havana e Gmon o e oA arOL T eokA Dbt
IrepmomiHammky. AnuaarHsii nponece. KITJl rennosoro neuratens. Lukn Kapio. [V€DHOTO COTDYRHRUECTSA C MEJArOrWACCKIMN PaOoTHUKAMN 1
5. Arperarisio cocrost sellectsa. Ga308io nepoxom. TlpooGpazosaiie aHOpri B Ga3osx mopexonax. Crpoeriel e somamommoit Toekeop, | POCHII HHANBIAYATROT
Foa00GDSSHLI, AKX X THGDILX Ten. CaicTs e it
apsL BNAKHOCTS BOIYX. ncuxpome'rp rurpometp. TouKa pockl. Voson IPOAMETHEIO PeYILTATAL:
lcTpoeHs TRepBX Tem. Mexanmtioccte onoersa TBEPABIX Tel. | cbopmuposanmocty momuMamus pomn usuxu
MpakTHyeckoe 3ausaTHe 4. Pelmenue 3az1ad M0 MONIEKYNAPHOF puatke. THICCKOH, COMAAMLHOK 1
Ipakrrockon sarrtste 5. Pommomo sagad 10 cpepax RORTOMOCTH 4GT080Ka; poTH 1 MEcTa sk Bl
- HAY4HO/ KapTHEHe MHpa - -
Pasnen 4 4.1, Tipenmer u samaun nMeKTpuIecKoe 3axon Kynowa. 3akon oK 01, CHCTeMS 3HAHWA O (uamseckx|YCTHBI H THCEMeRHS onpoC.
PMexTPpORMHAMHKA [NEKTPHIECKOrO 3apsfa. ~ 0K 02 [38KOHOMEPHOCTAX, 3aKOHAX, TEODHSX, AEHCTBYIOUIMX Ha YDOBHsX|
.2, BneKTpHYeCKOe NOJie, €ro CH0BAf XapakTepucTKa. TIDMHLMN Cymepmosuwumu moneii. PaGota culOK 03, Merammpa; o
ckoro mons. Pasnocts CBAA3% MeKy HANPAKEHHOCTEIO H Pa3HOCTEIO|OK 04 A R A
[HOTCHLHAIOB OEKTPOCTATHYCCKOrO MO, - chopmupoanmocTs ymenns pasmmiaTs ycnomus
4.3. [luonexTpuks B 9MEKTPHIECKOM mOTe. m B 9IEKTPHYECKOM HOTIe. W Mogened G ren
ongertcatopu, m g, crocot [P
1.1, Tlocronmias onexapracoRIE 70%. JaKoMs TOCTOTHORS 0%, Venomits  AOHCTSLA 3TEKIpIIECHoTD oA, CHI Toxal N — J— i
i mnoTHOCTE ToKa. 3aKom OMa ANA yHACTKA LemH. DJIEKTPHYECKOE CONPOTHBICHHE. Mo i Guankn n
[9MeKTpORBHAY IS CHIA HCTOMHAKA TOKA. 3aKOR OMa A1 TIOHOM Lem. BRIs COSNMHERHs TPOBOJRMKOB. 3aKom [xoyns| o TeKTpOAHHAMAKY, KBAHTOBOH GHAHKH ANA aHaTHAa H]
erma. PaGoTa M MOIIHOCTS 9MEKTPHHECKOTO TOKA. DNIEKTPHYECKHI TOK B PA3IMYHAX CpeAax. ILiasma. DmeTpomns.| i W Merawpa,
(OcHOBHEE HOCHTENH ToKa B PA3MHHHEX cpefax. CobCTBeRHaT lpaaMuATE YC/OBHA MPUMEHMMOCTH (HIMNCCKNX 3AKOROB|
IMpuGopEL. InoRHMATE BCROGIHI XapaKTep (YHAAMEHTALHEX 3AKOHOB
14.5. MarsuTsoe noe. BeKTOp HHAYKINH MArRTHOTO noMt. [IPHHINI CYMEPMOSHIIN MArHATHEX Oeii. MarkmTioe more| yemnit atome
nposoxHmKa C TokoM. [lefCTBHE MArKHTHOTO NOJIA Ha IPAMONHHEHHEI MPOBOHAK C TOKOM. 3aKOH AMmepa| ACTpOHOMHYECKHE TIORATHS, TODHH 1 3AKOH A ARATHIA H]
[Baammoneliceie Toko. PaGota 1o C ToKOM B nore. leficTBHe MATHATHOrO MOMA Ha| npoteccos Ha sseamax,
[ABmzKyIiic 3apsn. Cuia Jloperija. YCKOPHTENH 3apsKeHHEIX aCTHL, b 3BE3HIX CHCTEMAX, B MeATATAKTIECKOM Cpee; TemReRHs|
14.6. IleiicTre MATHHTHOrO MOMA KA ABHAYIIHC 3apsA. Cira JIoperIa. YCKOPUTENH SaPSIKEHHEX SACTHIL, e ————————
[Macc-criexrporpag. b pabors1 ¢ "
14.7. TI0TOK BeKTOpa MATHUTHOI MHAYKIH. SIBMeHHe SMEeKTPOMATHHTHOM HHIYKIMH. 3AKOH SMeKTPOMATHATHOM HHAYKINH ¢
[9IIC miRyKuiK B ABHKYIIMXCS MpoBoxHKKaX. Ipapino Jletna. fpnetine CaMOMHAYKLIH. MHAYKTHBHOCTS. MarkuTibie| ;Hﬁmpmmoﬂﬂm TeXHOTIOTH, A3BHTHE yMeHHI KDHTHYECKOrO)
(cBojicTBa BemecTpa. IHEpruA MATHATHOTO ONA. lasamisa w orerxit i
Pasnen 5. K w51 Vipyrae sors. KoneGatensroe Asnaente. [ap CroGomssie u[OK 01, b yMennit T|VoTami 1 it onpoc.
BonHB ] aHeprim mpH RBIKeHHH. u[OK 02 oasHo0pRaRHS GHATIECKHD Annamn A CRofcTan OBsexoR|pOBepOTHe pACOTS.
InpoRonbHHe BONHbL. XapaKTepHCTHKA BONHE. CBOMCTEA MeXaHHSCKHX BOMH. 3BYKOBHIe BOMHHL YsTpassyk  erofOK 03, INDOBOZHTS CAMOCTOSTENbHbE HCCTENOBANMS B Pearbiibix |[IDAKTHYECKHE PABOTH
Inpuvererie. 0K 04 naGopatopusx ycnopmax, W aHATH3HPOBATB|CAMOCTORTE L HEE PAGOTH.
5.2 KoreGanus. it KOTYP. CBOGOTIHHIE  BHIHYKJIeHHEe STIeKTPOMATHHTHEe KoneOanis., [XapaKTepHCTHKH TPHGOPOB  YCTPOWCTS, 0GbACHATS mpiHiymE|JlaGopaTopHse padoTL.
I Heprm B t KOHType. 3aTyXaiouwe 37eKTpoMarHTHbe KoneGauus. [eneparop) ix paGotsi
it TOK. AKTHBHOE, MKOCTHOE 1 yMenus pewarts p 3agauu ¢ aHo|
nepementoro Toxka. Pa6oTa 1 MOmHOCTb ToKa. I Toka. T Tony , nepenava n [3aman0/t 1 HeABHO 3ATAHHOM PHAYECKOH MOTETHIO
lpacnpererene a71eKTPOSHEprHH - CQOPMHPOBAHHOCT yMeHHS O0BACHATH O0COGHHOCTH
5.3. Bixperoe onekTpuiecKoe e, MeKTPOMATHATHOR ONIe KAK 0COGIE BHA MATEPHH. S/IeKTPOMATHHTHEIe BOTHH, X poreian Qusiiockis s
cnofomss. Orepuk KoneGaTensHii KonTyp. HaoGpetenue pemo A. C. Monoma, HATHEL pr u
X IpaKTHH Tpummmms HOBHIX 3HAHH B
Npaxtiieckoe sanmie 6. Pemonto ana rap; i i Inponecce IOKTHEX 1
lchcTeMS. baGor, yMemmaME paGoTaTh B rpymNe C BHIONHEHHEM
Mpaxriseckoe same 7, Pemenie a1 Ha OnpeTencare XopRETERCTII SOMECBOTC e b ponei, pabory rpymms,
MpaxTieckoe sanamie 8. Pemerne 3azas 5a aTymKE 5 nem| 5 HED
Inepenertioro Toka. lCHTyammax, aZeKBaTHO ONERHBATh BKNAX KamAoro M3
llaGopatopas pagota 1. PaceT MOrpeIKOCTei Pe3y/ETaTOR HIMEpeHILs. [yHaCTHUKOB TPYINE B peleHe paccMATPHBAEMOf TPOGIEME]
llaGoparopas pagota 2. Onpexeetie yOKOPERHT CHITH TECTH C IOMOLEIO MATEMATHHECKOTO MASTHIK, b i i
pagora 3. i lmesTensHocTn o M n
pagora 4. 0 yensioro npodmns
pagora 5.0 MeTonoM
laGoparopras paGota 6. Haysesie D it " MeTanos.
patora 7. 0 CTH KaTymKH.
Pasnen 6. Ontaka 6.1 T onTaKa. cpere. CropocTs pacnpoctpaserma|OK 01, [VCTHBi 1 mHCEMeHRE OnpoC.
chora, Aaxonst oTpaerA 1 TpRO SIS croTa. Toios sy Tposoe oTpasem s, Tataw. [12s KA omitsockas cacrend. [OK 02 Mposeposssie pagoTL.
(OnTisteckue mpHGODEH. 0K 03, Mpaxideckie padoTst
0K 04 (CamocTosTenbHbe pagoTE:

.2, Borosiie caofictsa caera. Tpusun oTaocutensioct diurefius. Hirepbepesna crera. Korepenrsocts,
Mcnons3oBanue HHTEPhEPEHIIH B HAyKe # TEXHHKe. pemerxa. I cBera.
FlonApona, [Incnepcin cheta. HARAPHARTHOCTS MORYIA CKODOCTH CRETA B BAKYYMG. TIDOCTDAHCTRG I Rpov 1
(cnewanbioii TeOpHH OTHOCHTENBHOCTH.

pakTinseckoe 3arsTie 9. Pelerie 3a7as Ha MOCTDOGHHE H30ODAKEHHS B TORKO/ MHH3e.

Mpaktinseckoe sansTie 10. Peletie 3a%at Ka BOTHOBYI0 OTHKY.

Mpaktinseckoe ansie 11. Pemerie 3ana4 Ha onements CTO.

crexnia
ii pemeTKy

patora 8.0
patora 9. O

METOROM.

llaGoparopsie paorsi.




Pazgen 7.

KBauToBas]

7.1 TIpeaMeT u 3a%aui KBQHTORO QHIMKH. BHELINHA (OTODNeKTPHIECKHH 9QQEKT. TeIlTIOR0e HANYHeHHE.

oK 01,

[VCTHAL 1 THCEMeHRBL 0pOC.

pm3mKa. ®u3MKa aToMa W[IHEDIHH B CIEKTpe aGCOMOTHO HepHOrO Tena. KsanTosas rumoTesa Inanka.Onss: A. I. CTONETOBa, 3aKOHH BHEMIHero| ox 02 - rotomocts k camopassmTHIO, camocTosTenbHOCTH H|IIpOBEPOUHHe PAGOTHL
larommoro sixpa VpasHenie A. SHUITeA A1 BHEIIREr0 Bayrpensiit Tumst K 03, camoonpeneneryio; MpaxTiseckie paboTst
7.2. ®otom. Mogenu cTpoesus atoma. Omsri I1. H. lleGenesa u C. H. Basmiosa, [nnotesa J1. Jle Bpoins o BoTHOBHY] ox 04 - HaaHe MOTHBALIH K OGYHEHHIO i MMYHOCTHOMY PA3BHTHIO  |CaMOCTOSITENBHER PAGOTHL

(cRoiiCTBaX MiKD! : it Ayamis. Jasnerne caeta. CooTHomexHe
it Teitsentepra. O JIHHEHATOr0 CIIeKTPa aToMa BOXOPONA KA OCHOBE KBAHTOBHX TOCTYIATOB|
H. Bopa. CTIOHTaHHOE 11 BHEYAHHHOE H3Ny4eHAe JRepri. Tlaseps.

7 3 CocTas i CTpOEHHE aTOMHOTO Apa. M30Toms!. Sieprie L. [leeKT MaccH i 9REDITLs CB3H SIPa.

7.4 3axon Ppacnana. SAepHHe PeAKNHH, DeaKIH AeTeRHs 1 CHHTE3,
7.5. CriocoSst K6 TioReRTA 7 PeTHCTPANMH 3APAKERRHX YACTHTL, LIenAan peakiin AeTeRHR ANep. ATepHAR SHEPreTHKa.
[Tepmosnepmsit cuntes. Monyuekne PamHOAKTHBHHX H3OTOMOB i WX MPHMeReHie. BHOTOTHYECKOE AeicTie
panmoaxTHBHHX wacTHmE. VcKopHTenH wacTh. OyHIAMeHTaNbHEE|
BsanmoReitCram i, Keapki.

MpaxTiseckoe sansThe 12. Pemeie 3a1a4 Ha pacTpeeieRie SHEPIHH B CIEKTPE H3MYYeHAS aGCOMIOTHO YePHOTO Tena.

- TOTOBHOCTE K CAMODA3BHTHIO, CAMOCTOSTENHHOCTH 1
camoonpenenexio;

- HaaHe MOTHBALIH K OGYHEHHIO  MHYHOCTHOMY PA3BHTHIO;

- LeneRaNpaBNeRHOe PasBATHE BRYTDEHHEH NOSHIHN THIROCTH
Ha OCHOBE AYXOBHO-HDABCTBEHHHX LEHHOCTell HApOXOS
[Poccuiickoii ®efepamiii, MCTOPHYECKHX M HaIHOHATbHO-

MaGopatopsie paGorst.

[KYTTYDHEX TpamMIMi, cHcTeME

wermocT
MHDORO33perINs, MPAROCO3HANIS, IKONOTHSECKOM KYTBTYPEL|
(CTI0COROCTH CTABHTS e 1t CTPOWTS KH3HOHHNE MIarE

YCTaHOBOK,

Ipaktiseckoe sansmie 13. Pellleie 3aa Ha BONHOBEIE CROCTA MIKDOSACTHL,

Ipaxriseckoe sannte 14.Peimierrte 3aias Ha COCTaB i CTPOEHHe ATOMHOTO Apa.

[paxrieckoe sastie 15. Peiliekie 3a%at Ka CIEKTPb  H3NYHeHIs ATOMA BOTODOTA

[paxrueckoe sanste 16. Pemenre 3anas Ka wanysentit
aGoparopiast paGota 10. Onpereretiie paGoTs! BHXONa 3MeKTPOHA 3 BeLeCTa (BDTYaNbHas)
aGoparopiast paGota 11. Tpopepka 3aKoHOB BHewHero GoToaddexTa

- ¥ THHE MOHATHS M
yEuBepcanbiEe yueOHe ReficTBHA (DerynATHBHHE,
no3HaBaTeNbHEe, KOMMYHUKATHBHEIE)

- crocoGHOCTh MX MCNONb30BAHWA B NO3HABATENbHOM H|
(comansHoi npakTHKe;

- TOTOBHOCTH K CAMOCTOATENIBHOMY IIAHHPOBAHHI ¥
locymecTsIenuo y4eGHO! NeATENLHOCTH, OpraHM3aNuH
[yHeGHOr0 COTPYAHHYECTEA C MeXArOrHIECKHMH PAGOTHHKAMM 1
(CBepCTHHKAMS, K y4acTHIO B NOCTPORHHH WHAHBHAYANLHOH
lo6pazosatensRoii TpaexTopHI

- onanenie KassKan

u commamHoi mesTeHOCT

- TOTOBHOCTS K CaMOCTOATENBHOMY NIAHHDOBAHHI 1
locymecTsneRm0 yueOROA ReSTENBHOCTH, OPraHHIALEI
[yueGHOro COTPYRHHYECTEA C MeNarorHIECKAM PAGOTHAKAMI 1
(CBepCTHHKAMH, K yHacTHio B NOCTPOHNH HHIMBHAYaIbHOH

lo6pasosatensioit TpaexTopuH;

TpeMeTHEIe pe3ybTaThL:

- chopMEpOBAHHOCTL mOMMMaHEA POTH GHIHKH B

, TEXHOTIOTHIECKOI, COLHATbROM 1t

lcepax aesTenbHOCTH WenoBeKa; PONK W MecTa u3HKH B

(coppemerroit HayuHof KapTHHe Mipa

- chopmHpoBaRROCTE CHCTEMS SHamH 0 GH3MTECKMy

3aKOHOMEDHOCTSIX, 3aKOHAX, TEODHAX, AEACTBYIOIX Ha YPOBHs
W Meramupa; o

lcTpyKType nocTpoerns QH3HeCKod Teopii

- CHOPMHPOBAHHOCTh YMEHHA Da3NMuATh YCHOBUS

cTi Mopernedt ¢

(mneﬂuﬁ]

yMenHit 3aKOHH
MEXQHHKH, MOTEKYADHOM (HIHKH H TepMOAHHAMUKIL|
97eKTpOAUHAMEKH, KBAHTOROW (WINKH ANS AHANHIA I

aBnenuit W Merammpa,
Da3NHuaTE YCNOBMS NPHMEHHMOCTH (H3HYECKHX 3aKOHOB,
InoRHMATE BCROGIHI XapaKTep (YHAAMEHTALHEX 3AKOHOB
- COPMEPOBARHOCTS YMeHRI IPHMEHATS OCHOBONO/IArAoIIHe|
laCTpOROMITICCKHE NOHSTHS, TEOPUH K 3aKOHH JUIS aHATH3A 1

o ‘nponeccos Ha 3se3ay,
B SBEIAHEIX CHCTEMaX, B MEATANaKTHYECKOH CDefe; NBMKHAs]
[HeGecsIx Ter, omomomH 38637 1 Beenextoi

p padoTs ¢

c
W OpMALBIOHHIX TXHOTOT i, DASBITHE YMeHiil KDHTUYECKOT0
laHamit3a 1 OIIERKH JOCTOBEPHOCTH IONYHAEMOli HHGOPMAITH
b yMerHit b 3|

BTEHUS H CBOWCTBA O0BEKTOB,
MDOBORHTS CAMOCTOATENBHIE HCCTEIOBAMMA B peAT:HX i
naGopaTopHEX YCTOBMAX, WHTaTh W AHAMH3MOBATH
[XapaKTePHCTHKH PHGOPOB H YCTPOHCTE, OGBACHATS PHHIIHIIE]
ux paGorsi

YMeHHA pewath p: 3aa4H C ABHO)
[3aaHAO 1 HEABHO 3ALAHHOM (PHANYCCKOH MOTETIO
- CQOPMHPOBAHHOCT yMeHHS O0BACHATH O0COGHHOCTH
IMpOTeKaHs (H3HYECKAX ABTOHHI

HEMH H N03HABA
HOBHIX 3HAHH B

Pasnen 8. CTpoerme[8.l [IDHMeRNMOCTE 3aKOROB GH3MKH /U1% 0GBACHEHA NPHDONE KOCMHYECKHX 00kEKTOB, Conkednas cACTeMa. 3aeanst |OK 01,

i HX SHEprHi 0K 02
0K 03,
oK 04 - osnagenie opr

[Versmit onpoc

18.2. lanaxTuka. IT MacmTabsl

it Beerneroii. TeMias MaTepis i TeMias stepris

HOTO
mportecce IPOGKTHEIX 1
paﬁo) YMEHHAME PaGOTaTh B IPYNIe C BHIOTHEHHEM
poneit, pabory rpymm,|
DALIHOHATLHO PACTIDEIENATS NEATEBHOCTS B HOCTAHTAPTHIX
cuTyauuax, ajeKBaTHO ONeHNBaTh BKMal KaxIoro u3
yaactinkon rpynn » pewene pacomaTpisaeMoit npobiiens
& Gyaymeit
TAM

estemsrocTn Mo
npoguns

5.2 TunoBble KOHTPOJIbHBIE 3a/IlaHUS WX HHbIE MaTepHaJjIbl

5.2.1 OueHouHbIE CpeACTBa NIPH TEKYIIeM KOHTPOJIe

Tekymuii KOHTPOIb 0 OUCIUIIIMHE OyOeT 3aKIo4YaThCsd B YCTHOM U MUCEMEHHOM OIIPOCe 10 TeMaM
OUCLUIIMHEI, TPOBEPKE NMPaKTHUYECKUX U CAMOCTOSTEILHEIX PAab0T, OTYETOB 110 TabopaTOPHEIM paboTaM.

IIpumMepHasi TeMaTHKa KOHTPOJIbHBIX BOIIPOCOB

[Tepememenne. [Iyte. CKOPOCTE.

CB0OOOOHOE IafieHue.

INocTynaTenbHOe U BpalllaTe/IbHOE ABUXKEHUE TBEPHOTro Tela.

B3aumopeiicteue Ten. [IpUHIUI CyNepno3UIUY CUl. 3aKOHBI MexaHUKU HeloToHA

Cumna. Macca. Cumibl B MeXaHUKe.

Wmnymnbe cumnbl. 3aKOH COXpPaHEHUS UMIYIbca. PEaKTHBHOE IBUXKEHUE.

PaboTa cuibl. MOIIHOCTh. 3aKOH COXpPaHEHUS MeXaHUYeCKON SHEPTUH.

PaboTa MOTeHUMANbHHX CHII. JHeprus. KuHeTudyeckas sHeprus. [loTeHIMaNbHAS SHEPTHA.

[IpuMeHEHNE 3aKOHOB COXpPaHEHUS.

PaBHOBeCHE MaTepUaIbHON TOYKY M TBEPAOTO Temna. [IBUXKEHUE XKUIKOCTEN U Ira30B.

MoOMEeHT cubl. YCIIOBUE pPaBHOBECHUS TBEPHOTO Tejla. 3JaKOH COXPaHEHHWS SHEePTrUU B JUHAMHUKE
KUAKOCTH ¥ rasa.

CBs13b MeX[y JaBlIeHWEM U CpefJHel KUHETUUEeCKOU 3Hepruel IoCTymaTeIbHOTO TEIJI0BOT0 IBUXKEHUS
MOJIEKY N UIealbHOTO Ta3a.

Pabora npu n3MeHeHUM 06beMa UeaTbHOT0 Ta3a. 3aKOHHE TepMOgUHAMUKY. OCHOBH TEPMOAMHAMUKH.

ITpeoOpa3oBaHue 9HePTUHU B (a30BHX MepexomaX. CTpoeHMe ra3000pa3HbIX, KUOKUX U TBEPOBIX Tell.
CBoiiCcTBa XUAKOCTeM. Mcllaperue u KOHAeHCcauus. Kunexue.

JneKTpuYecKoe BlauMonelicTBue. 3aKoH KynoHa. 3aKOH coxpaHeHUSs 9JIEKTPUYECKOr0 3apsaa.

PaGota cunm sjmekTpocTaTHdeckoro moinsi. IloTeHuuasn. Pa3HocTs moTeHnmanoB. CBsA3b MEXAY
HAIPSKEeHHOCTHIO M Pa3HOCTRIO MTOTEHIIMAIOB 3JIEKTPOCTAaTUYECKOT0 TTOJIS.

[Tonsipu3anus OU3NEKTPUKOB. JHEPTUS 3apPsAKEHHOT0 KOHIeHCaTopa. DHEPTUS 3J1eKTPUYECKOT0 TOJIs.

YcnoBusi u meNCTBUS 37EKTPUUECKOT0 ToKa. CHila TOKa U IJIOTHOCTh TOKa. 3akoH OMa s yd4acTKa
Lenu. INeKTPUIecKoe COPOTUBIIEHHE.



Pa6oTa ¥ MOIIHOCTE 3IEKTPUYECKOT0 TOKA. JJIEKTPUYECKUN TOK B PA3JIMYHEIX Cpefax. MarHuTHoe
10Jie MPOBOJHMUKA C TOKOM. [IefiCTBME MArHUTHOTO II0JIS Ha NPSIMOJNMHENHBIN MIPOBOJHUK C TOKOM. 3aKOH
Awmmepa. BaumopeiicTBue TOKOB. PaboTa 1Mo mepeMenieHuio TPOBOJHNKA C TOKOM B MAarHUTHOM II0JTe.

YckopuTenu 3apsiKeHHBIX 4acTUIl. Macc-ciekTporpad.

[ToTok BekTOpa MarHUTHOM MHAYKUUU. J]]C MHAYKINY B ABUXKYLIUXCS IPOBONHUKAX. MHIYKTUBHOCTb.
MarHuTHbIE CBOMCTBA BellleCTBa. DHEPTHSI MarHUTHOTO TIOJIS.

KoneGaHus 1 BOTTHHL.

TapMoHMYECKHe KonebaHus.

[IpeBpallieHue SHEPTUH IPU KOTe0aTeTbHOM IBUKEHUH.

XapaKTepUCTUKH, CBOMCTBA MeXaHUYECKHUX BOJIH.

OneKTpoMarHUTHEIE KoneOaHus. CBOOOIHEIE U BHIHYKIEHHEIE 3JIEKTPOMArHUTHEIE KOTeOaHus.

[TpeBpalleHue 3HEepruy B KonebaTenbHOM KOHTYPE.

[TepeMeHHBIN TOK.

PaboTa ¥ MOITHOCTH TOKA.

TpanchopmaTopeL.

JJIeKTPOMArHUTHEIE BOJIHBI ¥ UX CBOMCTBA.

Ontuka. 3aKOH OTpaXkeHus U NPeJIoMJIeHHs cBeTa. [loHOe BHyTpeHHEe OTpaXkKeHue.

WnTepdepenurns ceeta. Iudpakuus ceeta. [longpusanus cseta. [Jucnepcus cBeTa.

KBanToBas runorte3a Kpanta. BHemnuit GoTosnekTpuieckuil 3pdexr.

®otoMm. Mopenu cTpoerusa atoMa. KBauToBEIE ITOCTYIaTH bopa.

Jlazepel.

CocTaB u CTpOeHHEe aTOMHOTO siipa. EcTecTBeHHas pafii0aKTUBHOCTD. LlenmHas peakuus neneHus sgep.

Kpurepuu oreHuBaHUS:

- 90-100 GanmoB - Ip¥ MPABUILHOM ¥ ITOJTHOM OTBETe Ha [Ba BOIIPOCA;

- 80-89 6annoB - mpU MPaBUILHOM U ITOJTHOM OTBETE Ha OJWH M3 BOIPOCOB U HEIIOJTHOM OTBETE Ha
BTOpPO¥;

- 60-79 6anyioB - IpU NPaBUILHOM OTBEeTE Ha OJUH M3 BOIIPOCOB MJIM HAaCTHUYHOM OTBETE Ha o0a
BOIIPOCA;

- 0-59 6anioB - MPU YaCTUYHOM OTBETE TOJHKO Ha ONWH M3 BOMPOCOB, MPU OTCYTCTBUU IPaABUILHBEIX
OTBETOB Ha BOIIPOCHI.

IIIxana oleHUBaHUS
KonuuectBo 6anmos 0-59 60-79 80-89 90-100

[IIkana oleHUBaHUS HeynosneTBOpUTENIBHO YooBneTBOPUTENHHO Xopomo  (OTIHYHO

IIpoBepouHas padora
[puMeps! 3a7a4 [Jist TPOBEPOYHON PabOTHI:

1. Teno gBUXKeTCS PaBHOMEHO IO OKPYXKHOCTU pajguyca 1,5 M co cKopocTsio 2 M/c. Onpenenurs
YCKOpeHUe Tefa.

2. Kamens 6pouren mop yrinom 30 rpaf K TOPU30HTY. CO CKOPocThio 10 M/c. OnpenenuTh HalbHOCTD
mornera.

Kputepuu oneHuBaHu:

- 90-100 6anmoB - IpH TIOJTHOM PEIIeHUH ABYX 3aHay;

- 80-89 6asioB - IpU MPaBUILHOM U IIOJTHOM PEIIeHWY OFHOM 3afadyy ¥ YaCTUYHOM PELIeHUH BTOPOU
3ajayvy;

- 60-79 6annoB - mpHU IPABUIBHOM U IIOJTHOM PEIeHUH ONHOHN 3a0ayy;

- 0-59 6annoB - MPY YaCTUYHOM PEIleHUN OfHOM 3alauy UM HePeUIEHHOH 3aaye.
KomnmuectBo 6anios 0-59 60-79 80-89 90-100

[ITkarna oneHUBaHUSA HeyJIOBJ'IeTBOpI/ITeJ'IbHO YJIOBJ'IGTBOpI/ITeJ'IBHO XOpOH.IO OTnu4HO

IIpakTHYecKue padoThI
[TpakTHYeCcKre U CaMOCTOSTe/IbHbIe pPAa0OTH IIPUBEIEHEl B METOOUUYECKUX YKa3aHUAX K IPAaKTUYECKUM
3QHSTHUSIM U CAMOCTOSITEJIbHEIM PaboTaM 1Mo guctuiiuse «Ousnka».

JIaGopaTopHBIEe PAadOTHI
JTa6opaTopHEE pabOTH NPUBENEHH B METOOUYECKHUX YKa3aHUAX K jTabopaTopHEIM paboTaM mo



puciuiuHe «Ou3nuKa».
Oruét no nabopaTopHeM pabotam. OTUET IpefcTaBiseTcs B OyMaxxHoM Bupe. OTYET
IOJIXKeH COepKaTh:
1. Ha3BaHue mabopaTopHOU pabOTEL.
2. Ilenb naGopaTopHOM pabOTHI.
TpeboBaHus K OTUETY 110 TabOPATOPHHIM paboTam
3. [Ipubophl ¥ TPUHAIIEKHOCTH.
4, CxeMy WM PUCYHOK YCTAHOBKH, a TaKXKe PUCYHKHU, IOSCHSIONINE BEBOL pabounux GOpMyIIL.
5. OcHOBHEIE paCYETHEIE (GOPMYIIEL C 00I3aTEIHHBIM TIOSICHEHUEM BEJIMYMH, BXOASIIUX B GOPMYITY.
6. Tabnuis.
7. llpumepH pacuéra.
8. Eciu TpeOyeTcs o 3aaHuIo - TpadUKU U TUATPAMMEL.
9. BeiBop Mo mabopaTopHoy paboTe.

KpuTtepuu onieHUBaHUS:

- 90-100 OGamnmoB - MPH BHIIOJIHEHUW BCEX MYHKTOB B MOJHOM 00BéMe, 6e3 omuboK; CHeTaHbl
TIPaBUITLHEIE BEIBOMEL;

- 80-89 6anioB - IPY BHIIONIHEHUHU BCEX IIYHKTOB B IIONIHOM 00BEME, HO [ONMYIIeHE He3HAUUTE/IbHEE
ouruOKY B pacyeTax He BIUSIOIINE Ha BHIBOL;

- 60-79 6annoB - MpHU BHIIOIHEHUH BCEX TYHKTOB B IIOJTHOM 00BEMe, HO B pacyeTax [JOMYIIeHH OLIOKHY,
BIIMSIIOLINE Ha BHIBOL;

- 0-59 GamnoB - mpu 0GOPMIIEHUH Pa37esIoB B HEMTONHOM 00bEME.
KonmuuectBo 6anmos 0-59 60-79 80-89 90-100
[lIkama oneHUBaHUSI HeynmosneTBOpUTEIBHO YooBneTBOPUTENHHO Xopomo  (OTIHYHO

5.2.2 OneHoYHbIEe CPEeICTBA IPH MPOMEXKYTOYHOH aTTeCTalluH

[TpoMeXKyTOUHAS aTTeCTalus 00yJaloIIUXCs M0 AUCIUILIAHE "Ou3nKa" MPOBONUTCS B COOTBETCTBUH C
OIIOII u sBnsieTcs 0053aTeNbHOM.

dopmoil IPOMeKYyTOUYHOU aTTeCcTalluy SBNSIETCS 3K3aMeH BO 2 ceMeCTpe, B IIpollecce KOTOPOTO
ompemenseTcs chOPMUPOBAHHOCTL 0003HAYEHHEIX B pabouel mporpaMMe KOMIIETEHIIUH.

O6yuatouuiicss cIaéT 3K3aMeH , €CIM IPUCYTCTBYIOT BCE YKa3aHHEIE 3JIEMEHTEL.

B cnyuae Hanuuus y4eOHOM 3aHO0NKEHHOCTH, 0OydYalOUIUICS CaMOCTOSITEJIbHO BHIMONHSET
nabopaTopHbie paboTh, 0HOPMIISIET IO HUM OTHUET, MIPEAICTABISAET BLHIOTHEHHBIE B TETPAOU MTPAKTUYECKUE U
CaMOCTOSITE/IbHEIE PAaOOTHI.

[Tpu mpOBeEHUY TPOMEKYTOUHOTO KOHTPOJIS ofydanomuMcs OyoeT 3afaHo ABa BOIPOCa, Ha KOTOPHE
OHHU JOJIKHH JaTh OTBETHL.

Hanpuwmep:
Bompoct! 115l MOATOTOBKY K 9K3aMeHY BO 2 ceMecTpe:
1. MexaHn4ecKue U 3JIEKTPOMaTrHUTHEIE KOJle0aHus.
2. BonHE B ynipyroii cpefe. 9NeKTPOMarHUTHEIE BOJTHHL.
3. Pacuér unTEphEpPEHINOHHON KapTUHH OT ABYX KOT€PEHTHHIX UCTOUHUKOB.
4. Mudpakuus ®penens u dpayurodepa.
5. EcTecTBeHHBIY CBET. BuALl MOISPHU30BaHHOTO CBETA.
Kputepuu ouenuBanus:
- 90-100 GanmoB - mpu ITPaBUILHOM U IIOJIHOM OTBETE Ha [[BA BOIIPOCA;
- 80-89 6a1oB - IPY MIPABUJILHOM ¥ IIOJIHOM OTBETE Ha OJWH U3 BOIIPOCOB U IIPABUJIBHOM, HO HE
IIOJIHOM OTBEeTe Ha IPYTOU U3 BOIIPOCOB;
- 60-79 Gamta - mp¥ MPaBUIILHOM U HETIONTHOM OTBETE Ha [iBa BOIIPOCA WIIM MTPABUIIBHOM U MOJTHOM
OTBETE TOJIbKO HA OIMH K3 BOMIPOCOB;
- 0-59 Ganna - mpHU OTCYTCTBUY ITPABUIIBHEIX OTBETOB Ha BOIIPOCHL.
KonmnuectBo 6anios 0-59 60-79 80-89 90-100

[IIkana oneHUBAHUS HeynosneTBOpUTEIBHO YooBneTBOPUTENHHO Xopomo  (OTIHYHO

5.2.3 MeTogu4ecKHe MaTepHaJibl, ONpe/e/IsIioIIHe MPoueIypsl ONeHUBaHUsI 3HAHUH, YMEHHH,
HABBIKOB U (MJ/IM) ONbBITA IESATEILHOCTH, XapaKTepPHU3YIoIlue 3Tanbl GopMUPOBaHUS KOMIIETEHIIHH



[Topsamok opraHu3alyy NPOBeNeHUs TeKYIero KOHTPOJIS U IPOMEeXYTOYHOM aTTeCTalluy [IpefCcTaBieH
B [TonmoXeHUU O HPOBEJEHUU TEKYUIETO0 KOHTPOJIS U IPOMEXYTOUHON aTTecTaluu o0ydalouuxcsd,
OCBaMBaUINX 00pa30BaTeIbHEIE POTPAaMMEI CPEeTHET0 mpodeccuoHanbHOro obpasoBanus B KysI'TY (Mm 06/-
10).

6. UHbIEe cBedeHUsI U (M/IM) MaTepHaJIbI

TTpu OCyIeCTBIeHNH 06Pa30BaTEIbHOTO IPOIecCa IPUMEHSIOTCS ClIeAyIomue 00pa3oBaTebHbe
TEeXHOJIOTUHU:

- TDAAULMOHHAA C UCIIOJIb30BaHKEM COBPEMEHHBIX TEXHUYECKUX CPENCTB;

- AHTE€PAKTHUBHAsA
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