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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
OCHOBHOU 06pa3oBaTebHOM mporpaMMhl B cooTBeTcTBUM ¢ ®PI'OC 1o crnermanbHocTy «18.02.12 TexHomorus
aQHaNUTUYEeCKOr0 KOHTPOJII XUMUYECKUX COeIUHEHUN».

Yuebuas gucuuninuHa «dusmka» obecrneyuBaeT GopMuUpOBaHUE OOIMMX KOMIIETEHIWH 10 BCEM BULAM
neaTtenpHocTH ®I'OC mo cmenmanbHOCTH «18.02.12 TexXHONOTHS aHAIUTUUYECKOTO KOHTPOJS XUMUYECKHUX
COeMHEHUL».

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

OcBoeHME TUCIUIIIVHE HAalIPaBIeHO Ha (GOPMUPOBaHUE:

OK 01 Bri6upaTh CIOCOOH! peleHus 3ajay mpoGecCcuoHanbHOM 1esITeNbHOCTH MPUMEHUTENBHO K
Pa3TUYHBIM 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
YPOBHSIX MUKPOMMPA, MaKpOMHUpPa ¥ MeraMupa; IPefCTaBIeHU 0 CTPYKTYPE IOCTPOEHUST HUINIECKON
TEOPUH

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 GpyHOaMeHTaIbHHIX 3aKOHOB

OK 02 Icnonb30BaTh COBPeMeHHEIE CPELCTBA [I0MCKA, aHalu3a U UHTepIpeTanuy nHhopMaluy u
“HGOPMAIIMOHHEIE TEXHOJIOTUY [IJIS BEITIOJTHEHUS 3afa4 ITPodeCcCHOHaTbHON NesaTeIbHOCTH

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

MemanpedmemHble pe3y1bmamul: 0OCBOEHHBIE 00YYAOIINMUCST MEKIIPEOMETHEIE TIOHSITHS U YHIUBEPCAJIbHEIE
yueOHEIE [eHCTBUS (DETYISITUBHEIE, T03HABATENIbHbIE, KOMMYHHUKATHBHEIE)

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

ITpeOmemHule pe3ysomambl: cCHOPMUPOBAHHOCTh YMEHUH IPUMEHSITh OCHOBOIIOJIAraoIne
aCTPOHOMUYECKYe ITOHATHS, TEOPUH U 3aKOHH! [JIS aHAN3a U 00bsICHEHUS GU3NUEeCKUX IIPOLECCOB
IPOUCXOASIINX Ha 3Be3MaX, B 3BE3[IHEIX CUCTEMaX, B MEXKTaIaKTUYECKON Cpefle; OBUXKEHUS HeOECHBIX TEJ,
9BOJIIOLINY 3Be3[ U BcenenHou

OBJIafleHNe Pa3IMYHbIMHU CIIoco0amMu paboTH ¢ HHGOPManueh GU3NIECKOT0 COTEPKAHUS C UCIIOTb30BAHUEM
COBPEMEHHBIX HH(bOpMaHHOHHBIX TGXHOHOFHﬁ, pa3Butue y'MeHI/Iﬁ KPUTHUYECKOI'0 aHalli3a U OLIEHKHU
LOCTOBEPHOCTH IIOJTydyaeMou HHMOpMauu

OK 03 ITyaHupoBaTh ¥ peayu30BEBaTh COOCTBEHHOE TPOGhECCUOHATIFHOE U INYHOCTHOE PAa3BUTHE,



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 04 5pdexTHBHO B3aUMOIEHCTBOBATh U PAOOTATH B KOJJIEKTHBE ¥ 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




KoaunuecTBO 9acoB

(1] 0
opMa 00yueHHs 0D

30 | 03

®opmMa MPOMEKYTOYHOH aTTeCTAHH 9K3aMeH

2.2 TeMaTHYECKHH IIJIaH M COAEePXKaHUe THUCIHIUIHHBI

HanMeHOBaHUEe
pa3{ernoB ¥ TeM

CopmepxaHue yueGHOro MaTeprana u GOpMbl OPraHU3aIMY AesITeIbHOCTH
00yJaIoNUIuXCs

O6neM
B Yacax

Pa3zgen 1.

®u3uKa ¥ METOIbI HAY4YHOI'O NO3HAHUA

4

1. dusmka - HyHIaMeHTaNbHAs HayKa O IPUPOLE.

EcTecTBeHHO-HAYUYHBIM MeTOJ II03HAHUS, er0 BO3MOXHOCTU U I'DAHUIIEL
IPUMEHUMOCTU. DKCIEPUMEHT U TEOPUS B IIpollecce O3HAHUS IIPUPOIHL.
MopenupoBaHue Gu3nyecKux IBJIEHUN U IPoIeccoB. Ponb sKkcrepuMeHTa
¥ TEOpUU B IIpollecce MO3HaHUA npuponkl. du3ndeckas BelIUYUHA.
[MTorpemnocTu u3MepeHuit Gu3nveckKux BenuyuH. Ou3nyeckue 3aKOHHL.
I'paHuUIEl TPUMEHUMOCTH (GU3NYECKUX 3aKOHOB. [ToHsATHE 0 HU3UUECKON
KapTUHEe MUpa. 3HaYeHue PU3nKU Ipu ocBoeHuu mpodeccuit CIIO0.

1.2. MaTemaTuka B Kypce GU3UKU: CKaJIpPHbIe U BEKTOPHLIE BEJIUYUHEI,
37IEMEHTH BEKTOPHOH alre0phL.

Pa3zgen 2.

MexaHHKa

22

2.1. TlpengmeT ¥ 3ajadyu KjJlacCHUYeCKOW MexaHUKU. KuHemaTudeckue
XapaKTepPUCTUKY MEXaHUYECKOT'0 OIBUKEHHUS.

[Tepememenue. Ilyts. CropocTh. PaBHOMepHOe MNpPSIMOJIUHEHHOE
OBUXKEHWe. YCKopeHHe. PaBHOIlepeMeHHOe IPSIMONIMHENHOE [BUKEHMUE.

2.2. CoGogHOoe mageHue. [[BuKeHHEe Tejla, OPOIIEHHOTO IIOJ YIJIOM K
ropu3oHTy. [locTymaTenbHOE U BpaIlaTeabHOE NBUKEHKMe TBEPAOro Teja.

2.3. BzauMmopelicTBue Ted. [IpUHIUN CynepHO3UIUHU CHUI. 3aKOHH
MexaHuku HplooToHA

HuepnuansHas cucreMa oTcuera. Cuma. Macca. Cumbl B MeXxaHHUKe.
[BuxkeHue HeOECHBIX TENl U UX UCKYCCTBEHHHX CIOYTHUKOB. SIBIEeHUA,
HabmofmaeMble B HeMHEPIMAIbHEIX CUCTeMaX OTcueTa.

2.4. UMnynsc CcUTBL. 3aKOH COXpaHEeHUs UMITyNbca. PeakTHBHOE OBUXKEHUE.

2.5. Pabora cunbl. MOUTHOCTh. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTHUH.
PafGoTa moTeHUMANbHHX CHJI. JHepTrus. KuHeTHdyeckas SHepPrus.
[ToTeHuuancHas 3Heprus. [IpuMeHeHVe 3aKOHOB COXPaHEHUs.

2.6. PaBHOBecue MaTepHallbHOM TOYKU M TBEPHOTO Teja. [IBUXKEHUE
XKUIKOCTEH U ra3oB.

MoMeHT cumkl. YCI0BUE PaBHOBECHUS TBEPHOTO Tejla. 3aKOH COXpPaHEHUS
9HEpPruy B [IUHaAMUKe XKHUIKOCTH U ra3a.

B TOM umMCIe, IPAaKTHYEeCKHX 3aHSTHH M JIa00PaTOPHBIX padoT

10

[IpakTuueckoe 3aHATHe 1. Pemenue 3agady Ha KHHEMATHUKY|2

IIOCTYIIATEJIbHOT'O OBUXKEHUA TeJl.

HpaKTI/I‘{eCKOG 3aHATHE 2. PemeHue 3agady Ha OUHAMHUKY
IIOCTYIIATEJIbHOTO OBUXEHUIAd

IIpakTudeckoe 3aHATHe 3. PelneHue 3amayd Ha 3aKOHHEl COXPAaHEHUS B
MexaHUKe

CamocrosTebHas1 paﬁoTa oﬁy'{aloumxca

HSyquI/Ie U KOHCIIEKTUPOBAHUE TEMEI «[IBUXeHUE HeOEeCHBIX TET U UX
HUCKYCCTBEHHBIX CIIYTHUKOB. fBnenus, HabMIOTaeMble B HeUnHePUHUaJIbHBIX
CHUCTEeMax OTCHeTa».

Pa3gen 3.

OCHOBBI MOJIEKY/ISIDHOH (DU3HKH M TEPMOTHUHAMHKH

12




3.1. TIpenMeT 1 3ama4u MOJIEKyISPHO-KuHeTH4YeCcKo Teopuu (MKT).
JKcnepuMeHTanbHEIe HoKa3aTenbcTBa MKT. AGcomioTHas TeMIeparypa
KakK Mepa cpefHell KUHETHYECKON 3HEPTUU TEIJIOBOTO ABUXKEHUS YaCTHUI]
BelecTBa. Mofenb ueanbHOro rasa. CBsI3b MeXNy IaBlleHUeM U cpegHel
KUHETHYeCKOil 9Hepruel IoCTyIaTelbHOTO TEIJIOBOTO IBUKEHUT MOJIEKYT
HeanbHOrO rasa.

3.2. YpaBHenue MeHpgeneeBa-Knanelipona. ['a30Bble 3aK0HE. BHYTpeHHAS
SHEprus UAearbHOTO Ta3a. TepMoguHaMUKaA.

Pa6oTa mpu u3MeHeHHH oObeMa HOealbHOTO ra3a. 3aKOHH
TepMoprHaMuKu. OCHOBEI TEPMOAMHAMUKY. PaboTa u Temonepegaya Kak
cnoco0b M3MEHEHHWs BHYTPEHHEW 3HEePruu. YPaBHEHHE TEIJI0OBOTO
Oamanca. IlepBoe ¥ BTOpOe Haydala TepMOAMHAMHUKH. AmuabaTHHIN
npouecc. KIIMI temnoBoro msuratens. Llukn KapHo.

3.3. ArperaTHbe COCTOSIHUS BelnecTBa. ®a30Bbe Mepexoasl. BlaxHOCTE
BO3/yXa.

lIpeoGpa3oBanue 3Hepruu B (a30BHX nepexomax. CTpoeHHe
ra3000pa3HbIX, KUOKUX U TBEPALIX Ten. CBOUCTBa XKumKocTel. McmapeHue
U KoHpeHcanus. Kunenwe. HachlleHHbE U HEHACHIIEHHLE MapH.
AGCOMIOTHAS ¥ OTHOCHUTEJIbHAs BIaXHOCTh BO3[OyXa. [ICHXpPOMETD,
rurpometp. Touka pPock. Mofenb CTPOeHUs TBEPALIX Tell. MexaHuYecKue
CBOWCTBA TBEP/HIX TEIL.

B TOM 4yHCIe, IPAaKTHYECKHX 3aHATHH U Ta00PaTOPHBIX padoT

[pakTuyeckoe 3aHsTHe 4. PerreHue 3agayd 10 MOJNEKYISIPHON (QU3KKeE.

HpaKTI/I‘{eCKOB 3aHATHE 5. PemeHue 3agay 1o TepMOOUHAMUKE.

CamMocTosiTeTbHasi padoTa 00yJaIOIIHXCS

W3yyeHue ¥ KOHCIEKTUPOBAHUE TEeMEl «AOCONMIOTHAS TeMIepaTypa Kak
Mepa CpefHed KMHETUYECKOU 3HEpPTHH TEIJIOBOTO ABUKEHUS YaCTHI]
BeIlleCTBa>.

IR INS

I/I3yquHe " KOHCIIEKTHUPOBAHNE TEMEL «HacrImeHHbe ¥ HeHaCHIIIeHHEIe
I1apHIL. AGCOMIOTHAS ¥ OTHOCHTEJIbHAS BIIa2KHOCTD BO3OyXa».

Pa3zgen 4.

J/IeKTpoaHHaAMHKA

10

4.1. TIpegMeT u 3afa4yu 3MeKTPOIUHAMUKH.
JneKTpuUecKoe B3amMojpencTBUe. 3akKoH KyrmoHa. 3aKOH COXpaHEHUS
37IEKTPUYECKOT0 3apsija.

4.2. OnmeKTpuYeCcKoe II0OJie, €eT0 CHUJIOBas XapaKTepuCTHKa. [IpuHINI
CYTIePIIO3UIINHY TI0JIEN.

PabGoTa cun 97I€KTPOCTATHYECKOTO Mmons. IloTeHIuan. Pa3HOCTH
TOTeHLIXaNoB. CBA3b MEXY HAIPAKEHHOCTBIO ¥ PA3HOCTBIO IIOTEHINATIOB
3JIEKTPOCTATUYECKOTO TI0JIS.

[Monsapusanus OUINEKTPUKOB. JHePrus 3apsXeHHOro KOHMeHcaTopa.
OHeprusi 3JeKTPUYECKOTro IO,

4.3. TIOCTOSHHEIN 3JIEKTPAYECKUAN TOK. 3aKOHEI IIOCTOSTHHOTO TOKA.
YcnoBusa u [eHCTBHUS 3NEKTPUUEeCKOro Toka. Cuia ToKa U MIOTHOCTD
TOKa. 3akoH OMa [jif y4acTKa Ielu. JJIeKTPUUeCckoe COIPOTUBIIEHUE.
CBepXIIpOBOAUMOCTE. JJIEKTPOABUXKYIIas CHUJIa UCTOUHMKA TOKa. 3aKOH
OMa [n1s ONHOM enu. Bumsl coefuHeHUs NPOBOAHUKOB. 3aKOH JIXKOyms
- Jlenna. Pa6oTa ¥ MOIIHOCTE 9TTEKTPUYECKOTO TOKA.

CamocTosiTeIbHast padoTa 00y4arommuxcsa

ONeKTpUUYECKHM TOK B Pa3IMYHHX cpepax. [Ima3dma. OJIeKTpOIH3.
OCHOBHEE HOCHTENH TOKa B pPA3NUUYHHEX cpemax. Co6CTBeHHAd
TIPOBOJMMOCTD ITONTYIIPOBOJHHUKOB. [10YIPOBONHUKOBEIE ITPUOOPHL.

(o))

4.4. MarsuTHOe nojie. BeKTop MHOYKIIMY MArHuTHOrO nojisg. IIpuHIun
CyNIepIO3UINY MarHUTHEIX IIOJIEN.

MarsuTtHOe 10Je IPOBOJHUKA C TOKOM. [leliCTBMe MarHUTHOIO IO/ Ha
NpPSIMONUHENHHY IPOBOOHUK C TOKOM. 3aKOH AMnepa. BsaumopeiicTBue
TOKOB. PaboTa 110 mepeMeIeHnio IPOBOIHUKA C TOKOM B MarHUTHOM IIOJIE.
[leficTBE MarHUTHOTO TIOJIS Ha ABUXKYIIuKCS 3apsan. Cuna JlopeHIa.
YckopuTenu 3apsaXKeHHEX 4acTUll. Macc-cnekrporpad.




4.5. dBneHne 37IeKTPOMarHUTHON UHAYKLUHUHU. 3aKOH 3JIEKTPOMArHUTHOU
HHOYKIUY.

[ToToK BeKTOpa MarHUTHOU MHAOYKIUHU. I[C UHOYKIUU B OBUKYIIUXCSH
npoBogHUKax. [IpaBuno JleHua. fIBneHre caMOMHAYKINY. MHOYKTUBHOCTS.
MaruuTHbe CBOMCTBa BellleCTBa. JHEPTUSI MarHUTHOTO IIOJIS.

HTroro:

66

HpOMe)KYTO‘-IHaﬂ aTTecCTanusa

HanMeHOBaHUEe
pa3{ernoB ¥ TeM

CopmepxaHue y4eGHOro MaTeprana u GOpMbl OPraHU3aIMY AesITeTbHOCTH
00yJaIoNUIuXCs

O6neM
B Yacax

Cemectp 2

Pa3gen 5.

Kone0aHusi ¥ BOJTHBI

29

5.1 MexaHu4eckue KonebaHus. YIpyrue BOIHEL

KonebaTenbHoe mBuKeHHe. ['apMoHMYecKue KoneOaHus. CBOOOMHEIE U
BHIHYXKJE€HHbIE MeXaHW4ecKue KoyneOaHus. [IpeBpalleHne HEPTHH IPHU
Koje0aTenbHOM [BUXKEHUU. [lomepedyHEle W TPOMOJBHEIE BOJIHEHI.
XapaKTepUCTUKY BONIHEL. CBOWCTBA MEXaHUYECKUX BOJIH. 3BYKOBEIE BOJIHEL.
YIbTpas3ByK U ero NprMeHeHue.

5.2. 9nekTpoMaruuTHble Kojnebauus. KonebaTeabHBIA KOHTYD.

CBOGOI[HBIG U BBIHYXKJEHHBI€ 3JIEKTPOMArHUTHEIE KoyebOaHuA.
[TpeBpameHue sHepruu B KojebaTeNnbHOM KOHType. 3aTyxalollue
3JeKTpOMarHuTHee Konebaunus. [eHepaTop Hes3aTyxaloIIux
3JIEKTPOMATHUTHEIX KoneOaHu. [lepeMeHHbIH TOK. AKTUBHOE, eMKOCTHOE
Y MHOYKTHBHOE COIPOTUBIIEHUS IIEPEMEHHOTO TOKa. PaboTa U MOIIHOCTh
ToKa. ['eHepaTopkl Toka. TpaHcdopmaTophl. [lonyuyeHue, nepenada u
pacupefneneHye 31eKTPOIHEPTUHU.

5.3. BuxpeBoe 3NeKTPUUYECKOE IOJIEe. DJIEeKTPOMarHuTHEE BOJIHE, UX
CBOUCTBA.

ONeKTPOMAarHuTHOe TO0Jie KakK 0coOnit Bup MaTtepuu. OTKPHITHIHI
KonebaTenbHBIN KOHTYP. M300peTenue papuo A. C. [TomoBbiM. [Iuama30Hb
3NIeKTPOMAarHUTHHIX HU3JIy4eHUM U UX NIpPakKTUUYECKoe IpHUMeHeHUe.
[TpyHIUNE PagUOCBS3U U TeJeBUOEHUS.

B TOM umKCIe, IPAKTHYECKHX 3aHSTHH U JIa00PaTOPHBIX padoT

[pakTHyeckoe 3aHsATHE 6. PelleHue 3agay Ha OmpeneeHne TapaMeTpPoB
rapMOHHUYECKHUX KOIe0aHUH MEXaHUYECKOU CUCTEMEL.

HpaKTI/I‘{eCKOG 3aHsATHE 7. PemieHuwe 3apmad Ha OIIpeneneHune
XapPaKTEePUCTUK BOJIHOBOI'O IIpOIECCa.

[IpakTuyeckoe 3aHATHEe 8. PellleHWe 3afay Ha UCCIeOBaHUE BIUSHUS
KOHJ€HCATOPa U KaTYIIKN MHOYKTUBHOCTHU B LIEIIX IIEPEMEHHOI'0 TOKa.

Jlab6opaTtopHas pab6ota Nel OmpeneneHnue yCKOPeHUs CBOOOIHOTO MaieHus
C TIOMOIIBI0 MaTeMaTU4eCKoro MasTHAKA

JTaGopaTopHas pa6oTa Ne 2 M3yuyeHHe 3aKOHA COXPAHEHUS MEXaHUIECKON
SHEpPruu

JlaGopaTtopHasi pa6ota Ne3 M3mepeHue OTHOCUTENIHHOM BIIAaXKHOCTH
BO3MyXa

JlaGopaTopHas pa6Gora Ned HM3yueHHe MOCIeIOBATEIbHOTO H
IapajuleNibHOT0 COeJUHEHUH NPOBOTHUKOB

JlabopaTtopHas pabota Ne 5 M3y4yeHHe SBIEHUS 3JIEKTPOMATHUTHOHN
VHIYKIAU

Pa3zgen 6.

OnTuka

20




6.1 TeomeTpuyeckasd onTuka. JINH3HL.

[TpsMonuHeNHOe pacnpocTpaHeHNe CBeTa B ONHOPONHOM cpene. CKOPOCTh
pacnpocTpaHeHUsl CBeTa. 3aKOHH OTpaXKeHUs U IPeJIOMJIeHUS CBeTa.
[TonHOe BHyTpeHHee oTpaxeHHe. ['71a3 Kak ONTHYecKas CUCTeMa.
Omnruyeckre NMPUOOPHL.

6.2. BoiHOBEIE CBOMCTBA CBeTa. [IpUHINI OTHOCUTEILHOCTH JUHIITEHHA.
HuTepdhepennus ceeta. KorepeHTHOCTh. MCIIONB30BaHUE UHTEPPEPEHITUN
B HayKe u TexHuke. [udpaknus cBera. JudbpaknuoHHad pelleTKa.
[Tonsipusamus ceeta. [longpoupsl. Jucnepcus cBeTta. MHBapHaHTHOCTD
MOy CKOPOCTU CBeTa B BakKyyMe. I[IpoCTpaHCTBO ¥ BpeMf B
CITeITabHOM TEOPUU OTHOCUTEIBHOCTH.

2

B TOM uKCIe, IPAKTHYECKHX 3aHATHH U Ta00pPaTOPHBIX padoT

12

IMpakTHueckoe 3aHaTHe 9. PellleHne 3amayd Ha IIOCTPOECHHE N300PaKEHUS B
TOHKOU JINH3E.

2

[pakTuyeckoe 3ausaTue 10. PemieHne 3afgay Ha BOITHOBYIO ONTHKY.

[MpakTtuueckoe 3ansatue 11. Pemenue 3agad Ha 3neMeHTH CTO.

JlabopaTopHasi pa6ora Ne 6 OmpemeneHue MoKasaTess MPeIOMIEHUS
CTeKsa

JlabopaTopHas pa6ota Ne 7 M3mMepeHUe OJIUHB CBETOBOU BOJIHEI IPH
TIOMOIIY AU(PaKIMOHHON PELIETKH

B ToM uncnie, caMOCTOATEIbHBIX pa60T

[Tonsipoupsl. THBAapUAHTHOCTb MOMYJISL CKOPOCTH CBETA B BaKyyMe.

HpOCTpaHCTBO " BpeMd B CIieIanbHON TeOPHUU OTHOCUTEJIBHOCTH.

Pa3gen 7.

KBanTOoBas (l)K3HKa. ®u3uKa aToMa U aTOMHOT O AlIpa

EICSIESIS

7.1. IlpeomeTt u 3afauu KBaHTOBOX (pu3uku. KBanToBas runoresa Ilnanka.
BremHuuit poTosnekTpuueckuit spdexr.

TennoBoe m3nydenue. Pacupenenenue 3HePruu B CIeKTpe aOCONIOTHO
yepHoro Tena. OnbiTel A. I'. CToneToBa, 3aKOHH BHENIHET0 ¢hoTo3dhdeKTa.
YpaBHeHue A. JiiHmTelHa A4 BHelHero $GotosddekrTta. BEyTpeHHUN
dboToabdexT. Tune GoTO3TEMEHTOB.

7.2. ®oTtoH. KopmycKynsgpHO-BOTHOBOU Ayanu3M. Momenu CTPOEHUST
aroma. KBanToBEle ocTyaTH bopa.

Omneitel I1. H. Jle6emeBa u C. Y. BaBunoa. I'unortesa JI. [le Bpoins o
BOJIHOBEIX CBOMCTBaX MUKpodacTull . [fudpaxiusa smeKTpoHOB. [laBneHne
cBeta. CooTHolIeHNEe HeompeneneHHocted ['eitzenbepra. OObsICHEHUE
JIMHENYaToro CIeKTpa aToMa BOLOPOda Ha OCHOBE KBAaHTOBEIX IIOCTY/IAaTOB
H. Bopa. CioHTaHHOE U BHIHYXK[EHHOE U3TyYeHNe SHEPTUHU. JIa3epHl.

2

7.3. CocTaB u CTpoeHHe aTOMHOro sAmapa. M3otonb. EcTecTBeHHas
PagroaKTUBHOCTL. 3aKOH pPafu0aKTUBHOIO paclafa.

fAnepubie cumbl. [JedeKT MacCh ¥ S3HEPTUS CBSI3M SOpa. SdmepHBIE PeakInuu,
pPeakLyy IejleHus U CUHTe3a.

2

7.4. Crnocobrl HabOIOMEHNS U PETUCTPALUY 3apSIKEHHEIX YacTull. llenHas
peakiys IeJleHus sfiep.

fAnepHas oJHepretuka. TepMosmepHHU cuHTe3. IlonydeHue
PafuOaKTUBHEIX U30TONOB U UX IpPUMeHeHHe. BuoJIoruiyeckoe NeyCTBUE
pPanyuoOaKTUBHEIX WU3Ny4eHUH. OIeMeHTapHble YacCTHUIH. YCKOPUTENU
3JIeMeHTapHEX dacTtull. OyHOaMeHTalbHEIE B3aUMOLEUCTBUS U CUJIHL.
KBapku.

2

B ToM uyMCIIe, IPaKTHYECKUX 3aHSATHH U 1aG0paTOpPHLIX padoT

ITpaktuueckoe 3ausatue 12. PeleHue 3ama4 Ha pacnpenesieHle SHEPTUU
B CIIEKTDe U3Ny4eHus abCOMI0THO YEPHOTO Tela.

IIpakTuyeckoe 3aHsATHe 13. PelleHue 3amad Ha BOJHOBEIE CBOHMCTBA
MHUKPOYACTHII.

[IpakTudeckoe 3aHATHEe 14. PelmmeHue 3afgay Ha COCTaB U CTPOEHHE
aTOMHOTO sSipa.

[IpakTudeckoe 3aHaTHe 15. PemeHue 3afad Ha CIEKTPH H3NIyYeHUS
aroMa BOL0POfa.

2

[IpakTuyeckoe 3aHATHe 16. PemeHue 3amayd Ha omnpefeneHue
XapaKTepPUCTUK HOHU3UPYIOUINX U3NTyHUeHUH.




JlabopaTtopHas pabora Ne 8 M3yueHrne TPEKOB 3apsSKeHHBIX YacTHUIl 1I0|3

TOTOBEIM (GoTOrpadusim

B TOM uHCIe, CAMOCTOSITeIbHBIX PadoT 6

Oudbpaknus 31ekTpoHoB. [aBneHue cBeTa. CooTHOIIeHUE|2

HeonpeneneHHocTel ['eiizenbepra.

fAnepHble peakiny, peakUyy IeNleHus U CUHTe3a. 2

dyHmaMeHTaNbHEIE B3aUMOLENCTBUS U CUJIEL. KBapKH. 2
Pa3gen 8. Crpoenue Bcenennou 6

8.1 TIpuMeHMMOCTb 3aKOHOB (GuU3WKK [JiT OOBLICHEHHUST TPUPOIHI|2

KoCcMu4yecKkux 00beKTOB. ColHeYHass CHUCTeMa. 3BE3[bl U UCTOUHUKHU UX

SHEPTUu

8.2. l'amakTuka. IIpoCcTpaHCTBEHHO-BpeMEeHHbIe MacuITabsl HabomaemMor|2

Bcenennoii. TeMHas MaTepusl U TeMHAs S9HEPrUd.

B ToM uHCIe, CaMOCTOATENbHBIX pador 2

[TnaneTsl CONTHEYHOM CUCTEMEL. 2

3auer ¢ OLEHKOU -
Hroro: 78
Bcero 3arog 144
HaumenoBanue|CogepxaHue yueGHOr0o MaTepuasna U GOPME OpraHu3aluu gedTenbHocTu|O6neM
pa3[esioB U TeM |00ydaromuxcs B 4acax
Pa3gen 1. ®u3uKa U MeTObl HAYYHOI' 0 IO3HAHUS 4

1. dusuka - pyHAaMeHTaIbHas HayKa 0 IIpUpofe.

EcTecTBeHHO-HAy4YHEN MeTO[ [I03HAHUS, €r0 BO3MOXKHOCTY U TPaHUIILI|2

NIPYMEHUMOCTH. JKCIePUMEHT U TeOpHUs B IIpoliecce IO3HAHUS IIPUPOIEL.

MogpenupoBanue GpU3n4IeCKUX SBIEHUH U IPOIECCOB. PoIb 3KCIeprMeHTa

YU TeOpUU B Ipollecce NO3HaHUA Npupopnb. dusmyeckas BelUUYUHA.

[orpemrocTy U3MepeHuy Gu3ndecKux BennuuH. Ousndeckue 3aKOHEL.

I'pasunsl IpUMeHIMOCTY GU3NUECKUX 3aKOHOB. [IoHATHE O QpU3MUEeCKOU

KapTuHe Mypa. 3HaueHUe GUu3uku npu ocBoernuu npodeccuit CIIO.

1.2. MaTemaTuKa B Kypce GU3UKU: CKaJIPHEIE U BEKTOPHEIE BEJTMYHUHEI, |2

37IeMEeHTHl BEKTOPHOM anreOpsl.
Pazpgen 2. MexaHHKa 22




2.1. TlpengmeT U 3ajadyu KjJacCHUYeCKOW MexaHUKU. KuHeMmaTudeckue
XapaKTepPUCTUKH MEXaHUYECKOT'0 OBUKEHHUS.

[Tepememenue. Ilyts. CropocTh. PaBHOMepHOe MNpPSIMOJIUHEHHOE
OBUXKEHWe. YCKopeHHe. PaBHOIlepeMeHHOe IPSIMONIMHENHOE [BUKEHMUE.

2.2. CobogHOe mageHue. [[BUKeHUEe Tejla, OPOIIEHHOTO IIOJ YIJIOM K
ropu3oHTy. [locTymaTenbHOE U BpallaTeabHOE NBUKEHKMe TBEPOro Teja.

2.3. B3auMmopelicTBue Ted. [IpUHIUN CYynepHO3UIUM CHUI. 3aKOHH
MexaHuku HpioToHA

HuepnuansHas cucreMa oTcuera. Cuma. Macca. Cumbl B MexXaHHUKe.
[BuxXeHue HeOECHBIX TENl U UX UCKYCCTBEHHHX CIOYTHUKOB. SIBIEeHUA,
HabmofmaeMble B HeMHEPIMaIbHEIX CUCTeMaX OTcueTa.

2.4. UMnynsc cUTBL. 3aKOH COXpaHEeHUs UMITy/ibca. PeakKTMBHOE OBUXKEHUE.

2.5. Pabora cunbl. MOUTHOCTh. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTHUH.
PaboTa moTeHUMANbHHX CHJI. JHeprus. KuHeTndyeckas 5HepPrus.
[ToTeHuuancHas 3Heprus. [IpuMeHeHVe 3aKOHOB COXPaHEHUs.

2.6. PaBHOBecue MaTepHalibHOM TOYKU M TBEPHOTO Teja. [IBUXKEHUE
XKUIKOCTEH U ra3oB.

MoMeHT cumkl. YCI0BUE PaBHOBECUS TBEPHOTO Teja. 3aKOH COXpPaHEHUS
9HEpruy B IUHaAMUKe XKHUIKOCTH U rasa.

B TOM umKCIe, IPAaKTHYEeCKHX 3aHSTHH M JIa00PaTOPHBIX padoT

[IpakTuueckoe 3aHATHe 1. Pemenue 3agady Ha KHHEMAaTUKY
NIOCTYIATeIbHOT0 [BUXKEHUS Tell.

HpaKTI/I‘{eCKOG 3aHATHE 2. PemeHue 3agady Ha OUHAMUKY
IIOCTYIIATEJIbHOTO OBUXEHUIA

IIpakTrueckoe 3aHATHe 3. PelneHue 3amayd Ha 3aKOHHE COXPAHEHUS B
MexaHUKe

CamocrosTenbHas1 paﬁoTa oﬁy'{aloumxca

I/I3yquI/Ie U KOHCIIEKTUPOBAHUE TEMEI «[IBUXeHUE HeOEeCHBIX TET U UX
HUCKYCCTBEHHBIX CIIYTHUKOB. fBnenus, HabmMIOTaeMble B HernHepPLUHUaJIbHBIX
CHUCTEeMax OTCYeTa».

Pa3gen 3.

OCHOBBI MOJIEKY/ISIDHOH (DU3HKH H TEPMOTUHAMHKH

12

3.1. IIpepMeT u 3afiauu MOJIEKY/ISIPHO-KUHETHYeCKOU Teopuu (MKT).
JKcnepuMeHTanbHble JoKa3aTenbcTBa MKT. AGcomoTHas TeMmepaTypa
Kak Mepa CcpefHel KMHeTH4YeCKOM SHEePIruy TeIJIOBOTO JABUKEHUS YacCTHI]
BemecTBa. Mofenb UeanbHOro rasa. CBsa3b MeXAYy [aBlleHUEM U CpefHEeN
KUHETUYEeCKOM! 3Hepruel MoCTyIaTeIbHOTO TEIJIOBOI0 OBUKEHUS MOJIEKYTI
HAeanbHOrO rasa.

3.2. YpaBHeHue MeHpeneesa-Knamneiipona. [a30Brle 3aK0OHbEL. BHYTpeHHIS
SHEePrud UpeanbHoro rasa. TepMonuHaAMUKaA.

Pab6ora npu u3mMeHeHuu oO6beMa HOealbHOT0 rasa. 3aKOHH
TepMopuHaMuKu. OCHOBE TepMOIUHAMUKU. PaboTa u Temonepenmaya Kak
crioco0b M3MEeHEHUS BHYTPeHHeW 3Hepruu. YpaBHEHHE TEeIJI0BOIO
O6anaHca. [lepBoe u BTOpOe Havaja TepMOOUHaMUKU. AnuabaTHHIH
npornecc. KII[I TemmosBoro psurartens. Llukn Kapso.

3.3. ArperaTHBle COCTOSHUS BemecTBa. Pa30Brle Mepexonrl. BnaxHOCTh
BO3MyXa.

IIpeoOpasoBaHue sHepruu B (Ha30BHX mepexomax. CTpoeHHe
ra3000pa3HEIX, XKUIKUX U TBePHOHX Tel. CBOWCTBA XKUIOKOCTeH. McmapeHue
u KoHOoeHcanusi. Kunenue. HacrhleHHBIe ¥ HEHACHIIEHHEE IapH.
AGCONMIOTHAS ¥ OTHOCHUTEJIbHAS BIIAXHOCTH BO3Ayxa. [ICHXpPOMETD,
rurpomeTp. Touka pockl. Mofenb CTPOEHUS TBEPALIX Tell. MexaHudeCcKue
CBOICTBA TBEPOBIX TEIL.

B TOoM uMCIe, IPAKTHYECKHX 3aHATHH U Ta00paTOPHBIX padoT

[TpakTHueckoe 3aHsatue 4. PeleHue 3afay 10 MOJIEKYIIPHON GU3NKe.

[IpakTHueckoe 3aHATHE 5. PellieHre 3aay 0 TEPMOOUHAMUKE.

CamocrosTebHas1 paﬁoTa oﬁyqamumxca

H3yquHe U KOHCIIEKTHPOBAHNE TEMEI «AGcomoTHAS TeMIIepaTypa Kak
Mepa cpenHeﬁ KHHETUYEeCKOU QHEPTruu TEeIIIOBOTO OBUZXKEHHUSA YaCTHUIl
BelecTBa».

B INIS




I/I3yquHe " KOHCIIEKTUPOBAHNE TEMEL «HackImeHHbe ¥ HeHaCHIIIeHHEIe
I1apHIL. AGCOMIOTHAS ¥ OTHOCUTEJIbHAS BIIa2KHOCTD BO3OyXa».

Pa3zgen 4.

J/IeKTpoaHHaAMHKA

10

4.1. llpegmeT u 3ama4y 3JIEKTPOIUHAMUKHY.
JJeKTpUUEeCKOe B3auMopelcTBue. 3akKoH KynoHa. 3akKOH COXpaHeHUS
37IeKTPUYeCcKOro 3apsifa.

4.2. OnmeKTpuYeCcKoe II0OJie, €er0 CHUJIOBas XapaKTepuCTHKa. [IpuHINI
CYTIePIIO3UIINHY TI0JIEN.

PabGoTa cun 97I€KTPOCTATHYECKOTO Mmons. IloTeHIuan. Pa3HOCTH
TOTeHLIXaNoB. CBA3b MEXY HAPAKEHHOCTBIO ¥ PA3HOCTBIO IIOTEHINATIOB
3JIEKTPOCTATUYECKOTO TI0JIS.

[Monsapusanus OUSNEKTPUKOB. JHePrus 3apsXeHHOro KOHMeHcaTopa.
OHeprusi 3JeKTPUYECKOTr0 IO,

4.3. TIOCTOSHHEIN 3JIeKTPAYECKUAN TOK. 3aKOHEI IIOCTOSTHHOTO TOKA.
YcnoBusa u [eHCTBUS 3NEKTPUUECKOro Toka. Cuia ToKa U MIOTHOCTD
TOKa. 3akoH OMa [jif y4acTKa Ienu. JJIeKTPUUeCckKoe COIPOTUBIIEHUE.
CBepXIIpOBONUMOCTE. JJIEKTPOABUKYIIas CHUJIa UCTOUHMKA TOKa. 3aKOH
OMa [15 ONHOM Ienu. Bumsl coeguHeHUs NPOBOAHUKOB. 3aKOH JIXKOyms
- Jlenna. Pa6oTa ¥ MOIIHOCTE 9TTEKTPUYECKOTO TOKA.

CamocTosiTeIbHast padoTa 00y4aomuxcsa

ONeKTpUUYECKHM TOK B Pa3AMYHHX cpepax. [Ima3zma. OIeKTpOIH3.
OCHOBHEE HOCHTENH TOKa B pPA3NUUYHHEX cpemax. Co6CTBeHHAd
TIPOBOJMMOCTD ITONTYIIPOBOJHUKOB. [10yIIPOBONHUKOBEIE TPUOOPHL.

(o))

4.4. MarsuTHOe nojie. BeKTop MHOYKIIUK MArHuTHOTrO nojisg. IIpuHIun
CyNepIO3UINY MarHUTHEIX IIOJIEN.

MarsuTHOe 10Je IPOBOJHUKA C TOKOM. [leliCTBMe MarHUTHOIO IO/ Ha
NPSIMONUHENHHY IPOBOOHUK C TOKOM. 3aKOH AMnepa. BsaumopeicTBue
TOKOB. PaboTa 110 mepeMeIeHnio IPOBOIHUKA C TOKOM B MarHUTHOM IIOJIE.
[leficTBME MarHUTHOTO TIOJIS Ha ABUXKYIIuKCS 3apsan. Cuna JlopeHia.
YckopuTtenu 3apsixkeHHEX 4acTUll. Macc-cekrporpad.

4.5. dBneHne 37IeKTPOMarHUTHON UHAYKUHUHU. 3aKOH 3JIEKTPOMArHUTHOU
HHOYKIUY.

[ToToK BeKTOpa MarHUTHOU MHAOYKIUHU. I[C UHOYKIUU B OBUKYIIAXCS
npoBogHUKax. [IpaBuno JleHua. fIBneHre caMOMHAYKINY. MHOYKTUBHOCTS.
MaruuTHbE CBOMCTBA BellleCTBa. JHEPTUSI MarHUTHOTO IIOJIS.

HTroro:

66

HpOMe)KYTO‘-IHaﬂ aTTeCTanusa

HanMeHOBaHUe
pa3{enoB ¥ TeM

CopmepxaHue yueGHOro MaTeprana u GOpPMbl OPraHU3aIMY AesITeIbHOCTH
00yJaIoNIXCs

O6neM
B Yacax

Cemectp 2

Pa3gen 5.

Kone0aHusi ¥ BOJTHBI

29




5.1 Mexanuyeckue KojgeOaHus. YIpyrue BOJIHEL.

KonebaTtenvHoe mBuxeHue. 'apmoHundeckue Konebanus. CBOOONHEIE U
BHIHYXKJEHHbIE MexaHudeckue konebaHud. [IpeBpalieHne sHEPTUU IpU
KonebaTenbHOM [BUXeHUU. [lomepedyHEle W IPONOJIBHEE BOJIHEHL.
XapaKTepUCTUKY BOJIHEL. CBOMCTBA MeXaHUUECKUX BOJIH. 3BYKOBbIE BOJIHEL.
YnbTpa3ByK U ero npuMeHeHHe.

5.2. OnekTpomMaruuTHble Konebanus. KoneGaTembHbIN KOHTYD.

CBOGOI[HBIG U BBIHYX[JOEHHEBEI€ OJJIEKTPOMArHUTHEIE KoJyieOaHuA.
[IpeBpameHyne 5HEePruu B KoyjebGaTeNnbHOM KOHType. 3aTyxalollue
3eKTPOMarHuTHHE Kojnebanus. [eHepaTop He3aTyXxalIIux
3JIEKTPOMATHUTHEIX KojeOaHud. [lepeMeHHEIH TOK. AKTUBHOE, eMKOCTHOE
Y WHAYKTHBHOE CONPOTHBIIEHUS IIEPEMEHHOTO TOKa. PaboTa ¥ MOILIHOCTD
ToKa. ['eHepaTopsl Toka. TpaHcdhopMaTophl. [TonyueHue, nepefada u
pacnpefeieHle 31eKTPOIHEPTUH.

5.3. BuxpeBoe 3NeKTpUYECKOE I0Jie. IJIeKTPOMArHUTHLEIE BOJIHBI, UX
CBOUCTBa.

JNIeKTPOMArHuTHOe II0ojJe Kak 0coOw# Bupg Martepuu. OTKPHTHH
konebaTenbHEM KOHTYD. Mi306peTenue panuo A. C. [TonosuiM. [[namna3oHE
3NIEKTPOMATrHUTHEIX U3NyUYEeHUHM U KX IpaKTHUYeCKOe IPUMEHEHUe.
[IpuHDUNE PafUOCBA3U U TENEBULEHUS.

B TOM 4yHCIe, IPAaKTHYECKHX 3aHATHH U Ta00PaTOPHBIX padoT
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[IpakTuyeckoe 3aHsATHE 6. PellleHne 3afay Ha ONpefesieHUe ITapaMeTPOB
TapMOHMYECKUX KONTeOaHUY MeXaHu4eCKOU CHCTEMEI.

HpaKTI/I‘{eCKOG 3aHsATHE 7. PemieHue 3amady Ha ompepesieHune
XapPaKTEePUCTHUK BOJIHOBOI'O IIpOIEecCCa.

[IpakTyeckoe 3aHATHE 8. PemmeHue 3ajad Ha UCCIeNOBaHUE BIUSHUSI
KOHJleHCaTopa ¥ KaTyIIKHA NHAYKTUBHOCTY B IIeIIM IIePEMEHHOTO TOKaA.

Jlab6opaTtopHas pabota Nel OmpeneneHnue yCKOpPeHus CBOOOMHOTO MaieHus
C IIOMOIIIBI0 MAaTEMATUYECKOI'0 MasiTHUKA

Jlab6opaTopHas pa6oTa Ne 2 M3yueHue 3aKOHa COXpPaHEHUST MeXaHUYECKOM
SHEPruu

JlabGopaTtopHasi pabota Ne3 M3mepeHHe OTHOCUTEILHOM BIIAaXKHOCTH
BO3MyXa

JlaGopaTtopHas pa6ora Ne4d HM3yueHHEe MOCIEeNOBATENbHOTO H
TapassebHOT0 COeIUHEHUU ITPOBOOHUKOB

JlabopaTtopHas pa6ota Ne 5 M3ydyeHHUe SBIEHUS 3JI€KTPOMATHUTHOHU
UHOYKIUU

Pa3gein 6.

OnTuka

20

6.1 TeomeTpuyeckasd onTuka. JINH3HL.

[TpsMonuHeNHOe pacnpocTpaHeHNe CBETa B ONHOPOLNHOM cpefe. CKOPOCTh
pacnpocTpaHeHUsl CBeTa. 3aKOHH OTPaXXeHUs U IPeJIOMJIEHUS CBeTa.
[TonHOe BHyTpeHHee oTpaxeHHe. ['71a3 Kak ONTHYecKas CUCTeMa.
Omnruyeckre mpUOOPHL.

6.2. BormHOBEIE CBOMCTBA CBeTa. [IpUHINI OTHOCUTEIbHOCTH JUHINTEWHA.
HuTepdepennus: ceeta. KoreperTHOCTh. MCIIONMB30BaHNE HHTEPPEPEHITUN
B HayKe U TexHuke. [udpaknus cBera. JudbpakiuoHHad pelleTKa.
[Tonspuzamnus cBeta. [longpoupsl. [ucnepcus cBeta. MHBapHaHTHOCTD
MOAVJNIg CKOPOCTH CBeTa B BaKyyMe. IIpocTpaHCTBO U BpeMs B
CIIeMabHOM TeOpUY OTHOCUTEIHHOCTH.

B TOoM uMCIe, IPAaKTHYECKHX 3aHATHH U Ta00pPaTOPHBIX padoT

12

[TpakTHueckoe 3ansATre 9. PellleHre 3aiad Ha IOCTPOEHUE N300PaKEHUS B
TOHKOH JIMH3E.

[pakTuyeckoe 3ausaTue 10. PelieHre 3afgay Ha BOIHOBYIO ONTHKY.

N

[TpakTtuueckoe 3ansatue 11. Pemenue 3agad Ha aneMeHThl CTO.

N

JlabopaTopHas pab6ora Ne 6 OmpemeneHue MoKasaTess IPeIOMIIEHUS
CTeKna

JlabGopaTopHas pa6otra Ne 7 M3MepeHHe OJIHUHB CBETOBOU BOJIHEI IIPH
oMoIny quPakKIUOHHON PELIETKH

B ToM uHncie, caMOCTOATeIbHBIX pa60'r




IMonspounsl. MHBapuaHTHOCTb MOAYJIS CKOPOCTH CBETA B BaKyyMe. 2
ITpocTpPaHCTBO U BpeMs B CIELIMANIbHOM TEOPUU OTHOCUTEIHLHOCTH. 2
Pazpgen 7. KBanToBasi pu3uka. Pu3uKa aToMa H aTOMHOTO siipa 23

7.1. IlpegmeT u 3amayu KBaHTOBOM (pu3uku. KBanToBas rumoresa I[1naHkKa.
Bremnuuit GporosnekTpudeckuii 3GhdHexT. 2
TennoBoe u3nydenue. Pacupegenenne sHEPTUH B CIEKTpPe aOCONIOTHO
yepHoro Tena. OnbiTel A. I'. CToneToBa, 3aKOHH BHENIHET0 ¢hoTo3dhdeKTa.
YpaBHeHue A. JiiHmTelHa Ona BHemHero ¢GoroaddekrTa. BHyTpeHHUN
dhoToadderT. Tumsl GOTO3TEMEHTOB.

7.2. ®oToH. KOpHyCKynsapHO-BOJIHOBOM AyanusM. Momenu CTpoeHUd|2
aroma. KBaHTOBEIE ITOCTYIATH Bopa.

Omnwitel I1. H. Jle6emera u C. Y. BaBunoBa. I'umote3a JI. [le Bpoins o
BOJIHOBEIX CBOMCTBaX MHUKpodacTul . [udpakius 31eKTPOHOB. [laBieHue
ceeta. CooTHOUEHNe HeompepeneHHocTeld [eiizenbepra. O0bsICHEHUE
JINHEeNYaToro CIleKTpa aToMa BOLOPOAa Ha OCHOBEe KBAHTOBEIX IIOCTYJIATOB
H. Bopa. CrioHTaHHOe U BHIHYXKIEHHOE U3/IyueHue sHepruu. Jla3epsl.

7.3. CocTaB U CTpoeHHe aTOMHOro sappa. M3otonu. EcTecTBeHHasd|2

PagMOaKTUBHOCTh. 3aKOH Pagu0aKTUBHOIO Pacmaja.

Anepusie cunbl. [JedeKT MacChkl ¥ 3HEPTHUS CBA3M sgpa. AnepHble peakIuu,

peakLuy NeleHus U CUHTe3a.

7.4. CiocoObl HAOMIOMEeHUST ¥ PETUCTPAIINN 3apsAKeHHBIX YacTull. [lenmHas|2

peakuyud felleHus amep.

fApmepHas o9HepreTuka. TepMosimepHHX CcUHTe3. I[lonyyeHue

PafMoOaKTUBHEIX M30TONOB U UX IpUMeHeHHe. BUOIorniyeckoe OelCTBUE

PanuoaKTUBHEIX K3JIyYEHUU. JJIeMeHTapHBIE YaCTUIE. YCKOPUTEIU

3JIeMeHTapHHEX dacTul. OyHOaMeHTaJbHEIE B3aUMOMENUCTBUS M CUIJIHL.

KBapku.

B TOoM uMCIe, IPAaKTHYECKHX 3aHATHH U Ta00paTOPHBIX padoT 13

[IpakTuyeckoe 3ausATe 12. PemieHue 3afgad Ha pacupefelieHue SHEePruu|2

B CIIEKTpe U3Iy4eHUs abCOII0THO YEPHOTO Tea.

[IpakTuyeckoe 3aHATHe 13. Pemenue 3amad Ha BOJTHOBHIE CBOMCTBA|2

MUKPOYaACTHII.

[IpakTuueckoe 3aHATUe 14. PemeHue 3amay Ha COCTaB U CTPOeHUe|2

aTOMHOTI0 gfpa.

[IpakTuyeckoe 3aHsATHEe 15. PemieHue 3amay Ha COEKTPH U3NIy4YEHUT|2

aTtoMa BOJOpofa.

I[IpakTuyeckoe 3aHATHe 16. PemeHue 3apmay Ha onpepeneHue (2

XapaKTepPUCTUK HOHU3UDYIOUINX U3TydeHUH.

JlabopaTtopHas pa6ora Ne 8 M3yueHune TPEKOB 3apsSKEeHHBIX YacTHUIl 1I0|3

TOTOBEIM (oTOrpadusim

B ToM 4HCJIe, CAMOCTOSITEeIbHBIX PadoT 6

Oudpaknus 91eKTpoHOB. [aBneHue cBeTa. COOTHOIeHUEe|2

HeonpepeneHHoCcTel ['eiizenbepra.

fmepHble peaklUU, peakiuy feJleHusI 1 CHHTEe3a. 2

dyHmaMeHTaNbHEIE B3aUMOLENCTBUS U CUJEL. KBapKH. 2
Pa3zpen 8. Crpoenue Bcenennou 6

8.1 TIpuMeHMMOCTh 3aKOHOB (PpU3UKK [JiT OOBICHEHHUST MIPUPOIHI|2

KOCMHYECKHUX 00beKTOB. CONMHEYHasT CUCTeMa. 3BE3Ibl U MCTOYHUKHU UX

SHEpPruu

8.2. l'anaktuka. I[IpocTpaHCTBEHHO-BpeMeHHble MacmTa0sl HabonaemMoit|2

Bcenennoii. TeMHas MaTepusl U TeMHAs SHEPrUs.

B TOM 4HCIIe, CAMOCTOSITE/IbHBIX padoT 2

[Tnanetsl COMHEYHOU CUCTEMEL. 2

3a4erT C OLIEHKO’ -
Hroro: 78
Bcero 3arop 144




3 MarepHuaIbHO-TeXHHYECKOe U YIeOHO-MeTOAHIeCKoe o0ecreueHne TUCIUIUTHHEBI (MOYJIs1)

3.1 CnenuanbHbIEe NOMENIEHHUS I/IS1 pea/Iu3allii IPOrpaMMBbI

[ns peanu3anuy TPorpaMMel y4eOHOM OTUCLIUIIIMHEL JOJIXKHEL ObITh TPEIYCMOTPEHE!

yueOHbIN KabuHeT Ne5503, mabopaTopusi ¢ M1ab0paHTCKON KOMHATOM, YIOBIETBOPSIOIINE TPeOOBaHUIM
CaHUTapPHO-3MUOEMHUOJIOTNYeCcKuX IpaBuil U HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) 1 ocHaIlleHHbIE TUIIOBEIM
000pPymOBaHUEM.

ITepeyeHb OCHOBHOTO 060PYAOBAaHUS U TEXHUYECKUX CPENCTB 00YUEHHUS: MOCKA; TOCAI0YHbIE MEeCTa 0
KOJMHYeCTBY oOydawouuxcs; paboyee MeCTO IpemomaBaTesisi; MHOTOQYHKIMOHAIBHBEINA KOMIIJIEKC
InpenogaBaTesid, PaCXOOHBIE MaTepHallbl; HarJlgOHBIE HOCO6I/I5{; I/IH(I)OpMaLII/IOHHO-KOMMy'HI/IKaTI/IBHbIe
CpefCTBa.

CrenuanbHOe ITOMeIeHNe IS CAMOCTOSITEIbHOM U BOCIUTATEIbHOM paboTsl Ne 1211

IlepeyeHb OCHOBHOT'0 060PYIOBAHUS U TEXHUYECKUX CPEICTB 00y4eHuUs: CIelluani3upoBanHas Me0enb
(CTOMBI ¥ CTYJIbS); MIPOEKTOP, 9KpaH HACTEHHHU MOTOPHM30BaHHBIM, PaCXOMHBIE MaTepHallbl, KOMIIJIEKT
JIUIIEH3UOHHOTO ¥ CBOGOHO PaCIPOCTPaHsIEMOT0 IPOTPaMMHOT0 00eCIIeYeH s, B TOM YUCJIe 0TeYECTBEHHOTO
TIPOM3BOLACTBA, KOMIIBIOTEPHAS TEXHWKA C BO3MOKHOCTBIO TTOJKITIOUEHNS K CeTH «IHTEPHET» U 06ecredyeHreM
IOCTYIIa B 9JIEKTPOHHYI0 HH(GOPMaLunoHHO-00pa3oBaTenbHy0 cpeny Ky3I'TY.

CnenuanbuHoe momemenue Ne 3301 mpepmcTaBnsieT co00¥ TOMeINeHHE [JIS OpPTaHU3ALUM
CaMOCTOSITEJIFHOM M BOCIHUTATENIbHON PabOTEHL.

Hepequb OCHOBHOTO 06opy11013aHH5{ U TeXHHUYECKHuX CPelCTB o6yquH5{: II0CAaOO4YHbBIe MeCTa [OJid
00y4JalomuXxCcsi, pacXOmHble MaTepHasibl, KOMIJIEKT JTUIEH3UOHHOTO X CBOGOOHO PAcCIpPOCTPaHSIEMOTO
TIPOTPaMMHOTO 00eCleYeHusi, B TOM HHUCJIE 0TeUECTBEHHOTO MPOU3BOMICTBA, KOMIIBIOTEPH], C BO3MOKHOCTbIO
TTONKTIOUEeHHUST K MHPOPMAHOHHO-TEIeKOMMYHUKAIIMOHHOM ceTu «HTepHeT» U o0ecreyeHreM JOCTyIa B
3JIeKTPOHHYI0 HHGHOPMAI[MOHH0-00pa30oBaTeNnbHy0 cpeay Ky3I'TY.

3.2 UadopManuoHHOE 00ecIeYeHHE peaTn3alii MPOrPaMMbI

3.2.1 OcHoBHas nIUTEpaTypa

1. Msakwumes, I'. . ®usuka. 10-i Knacc. ba3oBeli 1 yriny6aeHHBIN YPOBHY : yueOHUK / [. 4. MsKurues,
B. B. Byxosues, H. H. Cotckuit ; mog pen. H. A. TlapdenTreBoit. — 11-e u3sf., ctep. — Mockga : [Ipocselrenue,
2024. — 432 c. : un. — (Knaccuueckuit kypc). — ISBN 978-5-09-112178-0. - TekcT : sanekTpoHHBIX. - URL:
https://znanium.ru/catalog/product/2157221 (mata obopamienus: 27.03.2026)

2. Mskumes, I'. 1. ®usuka. 11-i Knacc. 5a30BeI# u yriyOneHHbIH YPOBHY : y4eOHUK / I'. 1. MsIKuIIes,
b. B. ByxoBues, B. M. Yapyrun ; nopg pern. H. A. TlapbentreBoii. — 12-e u3g., crep. — MocCKBa :
IIpocsemenne, 2024. — 432 c. : [4] n. un. — (Knaccuueckuit kypc). — ISBN 978-5-09-112179-7. - Tekcr :

aneKkTpoHHEH. - URL: https://znanium.ru/catalog/product/2157215 (maTta obparmmenus: 27.03.2026)

3.2.2 lonoHUTE/IbHAsA IUTEpaTypa

1. Bacumpes, A. A. du3uka: yue6uuk nns CIIO / Bacunbes A. A., ®egopos B. E., Xpamos JI. [I.. - 2-e
u3g., UCOp. M pmom. - MockBa : HOpaur, 2025. - 221 c¢. - ISBN 978-5-534-05702-7. - URL:
https://urait.ru/book/fizika-562829 (maTta ob6pamenus: 24.02.2026). - TEKCT : 371€KTPOHHBI.

3.2.3 MeToguueckas JuTeparypa

1. ®us3uka : MeTomMUYeCKUe MaTepuans K jabopaTopHHM paboTaM OIS CTYLEHTOB BCeX
crenuanbHocTed CITO ounoit popMmer 00yuenusi / Kysbacckuii ToCylapCTBEHHbIM TEXHUYECKUN YHUBEPCUTET
uM. T. ®. TopbaueBa ; Kadbengpa Teopuu ¥ MeTOOUKYU IPOoGeCCHOHANIBHOTO 00pa30BaHus, cocTaBuTens: 0. B.
CrpykoBa. - KemepoBo : Ky3I'Ty, 2024. - 1 daun (1528 K6). - URL:
http://library kuzstu.ru/meto.php?n=10764 (maTa obpamenus: 24.02.2026). - TEKCT : 37IeKTPOHHHIH.

2. [110.03 dusuxa. Pa3zgen «MexaHuKa» : IPAKTUKYM I CTYAEHTOB 1 Kypca BCeX CHIeIUaabHOCTER
CIIO / Ky3bacckuil rocymapCTBEHHHM TexHU4YeCKui yHuBepcutet uM. T. @. l'opbauesa ; Kadenpa Teopuu u
MeTomuKY mpodeccuoHanbHOr0 06pa3oBanus, coctaBuTenb: 0. B. CtpykoBa. - Kemeposo : Ky3I'TY, 2025. - 1
daiin (921 K6). - URL: http://library.kuzstu.ru/meto.php?n=10874 (maTa obpamenus: 24.02.2026). - TekcT :

9JIEKTPOHHBIMN.


https://znanium.ru/catalog/product/2157221
https://znanium.ru/catalog/product/2157215
https://urait.ru/book/fizika-562829
http://library.kuzstu.ru/meto.php?n=10764
http://library.kuzstu.ru/meto.php?n=10874

3.2.4 inTepHET pecypcChl

1. Enunas konmekuusi LudpoBbix 060pa30BaTeIbHEIX PECYPCOB [DNEKTPOHHLIM pecypcl. - Pexum mocTyma:
http://school-collection.edu.ru/, cBoGOgHEIN. - 3aTI. C 3KpaHa.

2. Enuaoe 0KHO focTyma K MHGOPMALMOHHLIM pecypcaM [DneKTpoHHBIN pecypc]. - PexkuM gocTyma:
http://window.edu.ru/, cBoGOmHEIA. - 3aTTI. C 9KpaHa.

3. ®emepanbHHI LeHTP MHGOPMALKMOHHO-06pa30BaTENbHEIX PECYPCOB [DNEKTPOHHEHN pecypcl. -
Pexum poctyma: http://fcior.edu.ru/, ceobomgusIi. - 3ari. ¢ 9KpaHa.

4. ®du3uKa [IneKTPOHHHM pecypc] : HayuHo-MeTogudeckull xypHan / U3natensckuil goMm «IlepBoe
ceHTA0ps». - PexxuMm moctyma: https://fiz.1september.ru/, cBoGopHEI. - 3ary. ¢ SKpaHa

4. OpraHd3anus CaMOCTOSITeTbHOH PabdoThHI 00yYarOIIHXCS

CamocrosiTenbHad pabora o6y4alomuxcs oCyLlecTBIsgeTcs B 06beMe, YCTAaHOBIIEHHOM B pasfesie 2
HaCTOSIIe! TPorpaMMbl AUCIUIIINHEL (MOIYIIS).

Onst camocTosTenbHONU pPaboTH 00y4YarmUXCs HPENYCMOTPEHH CIeLWallbHEE NOMEIIeHHUs,
OCHallleHHbE KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTHIO TNOOKNIOYEHHUS K HHOOPMAIUOHHO-
TEJIEeKOMMYHUKAIIMOHHON ceTn "WHTepHeT" ¢ ofecnedyeHNeM [OCTyIa B 3JIEKTPOHHYI MHOOPMAIMOHHO-
obpa3oBaTenbHyI0 cpeny Kya3l'TY.

5. ®oHI OLEHOYHBIX CpencCTB [OJisd MIPOBEeJEHHsI TEKylniero KOHTPOJsA, HpOMG)KyTO'-IHOﬁ
aTTeCTalluu 06y‘IaIOHIHXCﬂ II0 THCITHUIIVTHHE

5.1 IMacmopt (poHIA OIEHOYHBIX CPEICTB

(rems1) paspena Kon [Pesynsrarsr, ana Texymero
i pesynbTartrosn,

HeoGxommMumix  ans
bopmupomanms
coorsercTmylomei
Kommerennnn




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
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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. AHbIe cBeJieHHsI M (MJIH) MaTepHaJIbI

ITpu ocyuiecTBIeHUH 00pa30BaTENbHOTO IPOIlecca MPUMEHSIOTCS CIeAyoIIue 00pa30BaTEIbHEIE
TEXHOJIOTHH:

- TPAIUIMOHHAS C HCIIOJIb30BAHNEM COBPEMEHHEIX TEXHUYECKUX CPEMCTE;

- HHTePaKTUBHAS
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