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Pabouyio mporpamMmy COCTaBHUII:

IIOIIINUCAHO 311 KY3I'TY
[Tompa3smenenue: Kadhempa TEOPUH U METOOUKH
mpodeccruoHanbHOT0 00pa30BaHUS
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IIOOIIUCAHO 311 KY3I'TY
[Topmpa3spenenue: Kadenpa TEOPUN U METOOUKY
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MOOIMUCAHO 311 KY3ITY
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IomXHOCTE: IpenofaBaTens ( BRICIIAs KBanuGUKaIMoHHAas
KaTeropus)

Oara: 02.04.2024 13:24:25

CrtpykoBa Onusa BuKTOpoBHa

CornacoBaHO 3aMecTUATeneM gupekTopa mno YP UII0

MOOIMAUCAHO 311 KY3ITY
[Tompasnenenue: UHCTUTYT NPOGECCHOHATBHOT0 00pa30BaHus
IOMKHOCTb: 3aMEeCTUTENh JUPEKTOPa Mo yuebHou paboTe
Hara: 25.06.2024 10:34:06

[TonyaktoBa HaTtanbs CepreeBsa




CornacoBaHO 3aMecTuTeseM aupekropa no MP UITO

MMOOIIUCAHO 311 KY3I'TY
[Tompa3smeneHue: UHCTUTYT NPOGECCUOHATIBHOTO 00pa30BaHUs
[ OKHOCTh: 3aMECTHUTENh AUPEKTOPA IT0 METONUYIECKON paboTe
Tata: 27.06.2024 20:47:37

bexkiieneBa Kcenus UropesHa




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
OCHOBHO¥M 00pa30BaTenbHOM mporpaMMmel B cooTBeTcTBuU ¢ ®T'OC mo cmeruanbrocTH 43.02.16 «Typusm u
TOCTEIIPUUMCTBO>.

Yuebnas gucuunnuHa «®usmka» obecrneyuBaeT GopMupoBaHUe TPODHECCHOHATBHEIX U OOIINX KOMIIETEHIUH
o BceM BupaMm gesatenbHocTH OT'OC no cnenuansroctr 43.02.16 «Typu3m u roOCTEIPUUMCTBO>.

1.2 IIenp U njIaHUpPyeMble pPe3yjJbTaThbl OCBOE€HHMsI THCHUIIJIMHBI, COOTHECEHHEIE C
IUTaHHPYeMBIMH pe3y/JIbTaTaMHd OCBOEHHsI 00pa30BaTe/ILHOH MPOrpaMMbI

OcBoeHMe IUCUUILIMHE HallpaB/ieHO Ha (OpMUPOBaHUE:

OK 1 BribupaTh CIIOCOOH peleHus 3afad mpopeCcCHOHaIbHOHN IesTeTbHOCTH IPUMEeHUTEIBHO K
Pa3IuYHEIM KOHTEKCTaM

JIMYHOCTHLIE Pe3yIbTaTh: TOTOBHOCThL K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH ¥ CaMOOIIPeNeIeHNIO;
HaJIM4re MOTUBALUY K 00yUEeHUIO ¥ THYHOCTHOMY Pa3BUTHIO

MeTanpenMeTHbIE PE3YIIBTATH: 0CBOEHHEIE 00yYaOIUMUCS MEKIIPEAMETHEIE TOHITHS U
VHUBEPCAJILHEIE

yueOHEIEe [eUCTBUS (PEryIsATUBHEE, II03HABATEIbHBIE, KOMMYHUKATHBHEIE)

CITIOCOOHOCTD WX MCIIOIH30BAHUS B TIO3HABATEILHON U COUMANBLHOM MPAKTUKE;

TOTOBHOCTb K CAMOCTOSITEJTbHOMY IIJIAHUPOBAHUIO ¥ OCYLIECTBIIEHNIO YIeOHOU NesTETbHOCTH,
OpraHu3alyy y4eOHOT0 COTPYOHUYECTBA C IIefarornYeCcKUMU PAab0THUKAMU U CBEPCTHUKAMHU, K
y4acTuio

B IIOCTPOEHUY WHAUBUOYATbHOM 00Pa30BaTEIbHOM TPAEKTOPHH

ITpenMeTHEIE PE3YNIbTATH: CPOPMUPOBAHHOCTh IOHUMAHUS PO PU3UKU B SKOHOMUYECKOH,
TEXHOJIOTMYECKOM, COLIMANIbHOM U 9TUYECKOU cepax HesATeTbHOCTH YeJI0BeKa; POJIA U MeCTa (pU3UKHU B
COBPEMEHHOU HayYHOU KapTHUHE Mupa

chopMUPOBAaHHOCTh CUCTEMEI 3HaHUH 0 (U3NIECKUX 3aKOHOMEPHOCTSAX, 3aKOHAaX, TEOPUSIX,
HEeUCTBYIOMHUX

Ha YPOBHSX MUKPOMHKpA, MAaKpOMUpa U MeraMupa; NpefCcTaBlIeHu# 0 CTPYKType IOCTPOEeHUS
busngeckoun

TEOpUU

chopMUPOBAaHHOCTh YMEHUS pa3findaTh YCIOBUSI IPUMEHUMOCTH MOfesiel GU3nUeCcKux Tel U
IIPOLIECCOB

(IBIIEHMI)

chopMUPOBAHHOCTh YMEHUN IPUMEHSTh 3aKOHEI KJITACCUYeCKOM MeXaHUKH, MOJIEKYIIPHON QPU3UKU 1
TEPMOAVHAMUKY, 3JIeKTPOAUHAMUKY, KBAHTOBOU (M3UKY /IS aHAJIN3a U 00BSICHEHUS SBIICHUN
MUKPOMUPa, MaKpoMupa 1 MeraMupa, pa3jandarh yCI0BUS IPUMEHNMOCTU PU3UUEeCKUX 3aKOHOB,
MIOHUMATh BCeoOIMi XapakTep GyHAaMeHTaIbHEIX 3aKOHOB



OK 2 Hcnonp30BaTh COBPEMEHHEIE CPEMICTBA MIOMCKA, aHaIM3a U MHTepIpeTaluyu HHGOPMAIUy U
“HGOPMAIMOHHbIE TEXHOJIOTHY [IJIS1 BEIIOJTHEHUS 3aiayd MPoheCCHOHATBHOM AeITeIbHOCTH
JINYHOCTHBIE PE3YJIbTAThl: TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSITEJIBHOCTH U CaMOOTIPENeNIeHHUIO;
HaJM4re MOTUBALUY K 00YUEeHUIO ¥ THYHOCTHOMY Pa3BUTHIO

MeTanpenMeTHbIE PE3YIbTaTh: 0CBOEHHEE 00yYaOIIUMUCS MEXKIIPEIMETHbIE TOHSITHS U
YHUBEpCAJIbHEIE

yueOHEIe [eHCTBUS (PErysTUBHEE, II03HABATEIbHBIE, KOMMYHUKATHBHEIE)

CIIOCOOHOCTH UX MCIIONb30BAHUS B TO3HABATENIbHON U COIMANTbHOMN IIPAKTHKE;

TOTOBHOCTb K CAMOCTOSITEJIbHOMY IIJIaHUPOBAHMUIO ¥ OCYLIECTBIIEHUIO YIeOHOU NesTeTbHOCTH,
OpraHu3aluy y4eOHOT0 COTPYOHUYECTBA C IIefaroruYecKMU PabOTHUKAMU U CBEPCTHUKAMHU, K
y4acTHIO

B IIOCTPOEHUY WHOWBUOYaAIbHOM 00pa30BaTeIbHOM TPAEKTOPHH

[TpenMeTHEIE PE3YNbTATH: CPOPMUPOBAHHOCTL YMEHUN IPUMEHSTL OCHOBOIIOJIAraolIe
ACTPOHOMHUYECKHE MOHATHS, TEOPHUH U 3aKOHEI IS aHAIKM3a U 00bICHeHUST (PU3NYECKUX IIPOLIECCOB,
IIPOMCXOMSIINX Ha 3Be3[aX, B 3Be3IHEIX CHCTeMaX, B MeKTaJlaKTUIeCKOM cpefie; OBUKEHNSI HeOeCHBIX
TeI,

9BOJIIOLINHY 3Be3[ U BcenenHoun

OBJIa[IeHMe Pa3NMYHLEIMU CIIoco0aMu PabOTH ¢ HHpOpMaluei GU3nIecKoro ConepKaHus C
HCII0JIb30BaHMEM COBPEMEHHBIX HHGOOPMalMOHHEIX TEXHOJIOTHM, Pa3BUTHe YMEHUN KPUTHUUECKOTO
aHanmM3a

U OLIEHKHU IOCTOBEPHOCTH II0JIyYyaeMoy HHGOpMaluu

OK 3 InaHupoBaTh ¥ Peanu30BEBaTh COOCTBEHHOE TPOGECCUOHAIbHOE U TUYHOCTHOE Pa3BUTHE,
MIpepUHUMATEILCKYIO NeITENIbHOCTD B TPodeCCuoHaIbHOM chepe, UCI0Ih30BaTh 3HAHUS 110
(brHaAHCOBOY IPaMOTHOCTY B PA3/IMYHLIX KU3HEHHBIX CUTyallax

JINYHOCTHEIE PE3YIbTaThl: TOTOBHOCThH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH ¥ CAMOOIIPENEIEHUIO;
Ha/JInyye MOTUBAIIUU K 06yqumo U IMYHOCTHOMY Pa3BUTHUIO

MeTanpenMeTHHe Pe3yNIbTaThl: OCBOEHHEIE OﬁyanOH.II/IMI/ICH MeXIPEeOMETHEIE IIOHATUA 1
YHHUBEpCAaJIbHEIE

yueOHbIe TeHCTBUS (PerynIsiTUBHEIE, TO3HABATEIbHEIE, KOMMYHUKATHBHEIE)

CITIOCOOHOCTD WX MCIIOIH30BAHUS B TIO3HABATEILHON U COLMANBbHOM MPAKTUKE;

OBJIafleHKe HaBBIKAMHU y4eOHO-MCCIIeI0BATEIbECKOM, TPOEKTHON U COLUANbHOM MesITeTbHOCTH

[IpenmeTHEIE pe3yNbTaTh: CPOPMUPOBAHHOCTh YMEHUY UCCIEN0BaTh U aHaIU3UPOBATh
pa3HooOpa3HbIe

(¢u3nydeckue SBIEHUS U CBONCTBA 0OBEKTOB, IPOBOJUTH CAMOCTOSTENIbHEIE UCCIIENOBAHYS B PeaIbHbIX
u

71a00PATOPHLIX YCIOBUSAX, YUTATh U AHATIM3UPOBATh XaPAKTEPUCTUKY TPUOOPOB U YCTPOUCTB,
00BSICHSTD

OPUHLIUIE UX PaboTH

chopMUpOBAHHOCTh YMEHHUS pelllaTh PaCUeTHEIE 3aaul C SBHO 3aflaHHOM ¥ HESIBHO 3afaHHOH
(bu3uIecKoll MOLENbo



OK 4 9 dheKTHBHO B3aNMOMIEHCTBOBATh ¥ Pab0TaTh B KOJIJIEKTUBE U KOMaHIe

JINYHOCTHBIE PE3Y/IbTATH: HAJTH4KMe MOTUBALMU K 00YUEHHIO U THYHOCTHOMY Pa3BUTHIO;
IleJieHaNpaBieHHOe pa3BUTHe BHYTPEHHEN TO3ULUY IMYHOCTH Ha OCHOBE JyXOBHO-HPABCTBEHHBIX
IleHHOCTeu HapopoB Poccuiickoy ®egepanuy, HCTOPUYECKUX U HAIMOHANIBHO-KYJIbTYPHBIX TPATULIAH,
(dbopMrpoBaHUE CHCTEMBI 3HAUMMBIX IIEHHOCTHO-CMEBICTIOBBIX YCTAHOBOK, @HTUKOPPYIILIHOHHOTO
MHUPOBO33PEHHUS, TPAaBOCO3HAHHUS, 9KOJIOTMYECKOH KYNbTYPHI, CIIOCOOHOCTH CTaBUTh IIENIH ¥ CTPOUTH
KHU3HEHHBIE IIJIaHbI

MeTanpeaMeTHEIE PE3YNIbTATH: TOTOBHOCTh K CAMOCTOSTEIFHOMY IIJTAHAPOBAHUIO U OCYILECTBIEHUIO
yueOHOH [esTeIbHOCTH, OPTAaHU3aAUUHN YIeOHOT0 COTPYIHUYECTBA C IeJaroTHIeCKUMHU pabOTHHKAMU U
CBEPCTHUKAMH, K YYaCTHIO B TIOCTPOEHUY WHOWBUAYAIbHOM 00pa30BaTEIbHOM TPAEKTOPHH;
OBJIafieHVe HaBhIKaMHU y4eOHO-UCCIEN0BaTEIbCKOM, IIPOEKTHON U COIMANbHOMN eI TETbHOCTH

[TpemMeTHEIE PE3YNbTATH: CHOPMUPOBAHHOCTb YMEHUS 00BSICHATE 0COOEHHOCTH IPOTEKAHMS
bU3nIeCcKux

SIBIIEHUU

OBJIafleHVe OPTraHU3aI[MOHHKIMY U TI03HABATEIbHBIMUA YMEHUSIMU CaMOCTOSITEIIBHOTO TPHOOPETEHNUS
HOBBIX

3HAHUH B IIPOIIECCE BHIIOIHEHUS MIPOEKTHHIX ¥ yUeOHO-UCCIIeI0BaTeNNbCKUX PAboT, YMEHUIMHU
paboraTs B

TPYIIIe C BHITOJTHEHUEM Pa3IMYHBIX COLUAIBHEIX POJIeH, IaHUPOBATh PaO0TY TPYIIIH, PAlMOHAIEHO
pacIpenensTh OesiTeTbHOCTh B HECTAHAAPTHEIX CUTYAIUsX, afleKBaTHO OLEHUBATH BKIIA[ KaXKIOT0 U3
YYaCTHHUKOB TPYIIIH B pellleHre pacCMaTPHBAEMOH ITPO6IeMEb

c(hOPMUPOBAaHHOCTh MOTHBAIMY K OYOyIIEH IpoheCcCHOHANbHON NesTeTbHOCTH M0 CIIeUaIbHOCTSIM
(HOU3UKO-TEXHUYIECKOT'0 MPOGUIIS

B pe3yibTaTe OCBOCHHUSI TUCHHUIUTHHLI 00yYaIOUIUICS B 001IeM 10 TUCHHUIUTHHE J0/IKEeH

JINYHOCTHBIE pe3yIbTaThl:

- TOTOBHOCTH K CaMOPa3BUTUIO, CAaMOCTOSATENBHOCTH U CaMOOIIPefeIeHNIO;

- HaJIM49¥e MOTHBALUUY K 00Y9eHUIO U TNYHOCTHOMY Pa3BUTHIO

- HaJIM4¥e MOTHBALUY K 00YYeHUIO ¥ THYHOCTHOMY Pa3BUTHIO;

- IleJIeHaNpaBiieHHOe Pa3BUTHe BHYTPEHHE! MO3ULUHU INYHOCTH Ha OCHOBE NyXOBHO-HPaBCTBEHHBIX

- HeHHOCTe! Haponos Poccuiickoi @efepanny, HCTOPUIECKUX U HAIMOHAIBHO-KYIbTYPHEIX TPaJUIL,

- bopMUpOBaHUEe CUCTEME! 3HAUUMEIX IIEHHOCTHO-CMBICJIOBLIX YCTAHOBOK, aHTUKOPPYIIXOHHOTO

- MIPOBO33pEHUS, ITPAaBOCO3HAHUS, SKOJIOTUYECKOM KYIbTYPhl, CIOCOOHOCTU CTABUTH LIETIU U CTPOUTH

- XKU3HEeHHbIe NIJIaHHl

MertanpenMeTHbEIEe PE3YTIbTATHL:

- OCBOEHHBIE 00y4alOIIMUCS MeXKIIPeIMEeTHEIE TOHATUS U YHUBEPCAIIbHELE

- yueOHbIe TeHCTBUS (PeTyIATUBHbIE, II03HABATEIbHEE, KOMMYHUKATHBHEIE)

- CII0OCOOHOCTH MX MCIIOIh30BAHUS B TIO3HABATEILHON U COLMANIbHOM MPAKTUKE;

- TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJTAaHUPOBaHUIO U OCYLIECTBIIEHUI0 yueOHO NesITeIbHOCTH,

- opraHu3sanuu yuebHOTo COTPYOHUYECTBA C IeJarorndiecKuMu paboTHHKaAMHU U CBEPCTHUKAMHU, K
y4acTuIo

- B IOCTPOEHUY MHAMBUIYATbHON 06pa30BaTeNIbHOM TPAEKTOPUU

- OBJIafleHVEe HaBEIKAMU y4eOHO-UCCIIeN0BATENIbCKOM, TPOEKTHOM U COIMANTbHON IeSITeIBHOCTH

- TOTOBHOCTH K CaMOCTOSTEIbHOMY IIJITaHUPOBAHUIO U OCYIIECTBIIEHHUIO

- yueOHOU HesiTeTbHOCTH, OPraHu3anyy y4eOHOr0 COTPYIHUYECTBA C [IefarornIecKuMy paboTHUKaMU

u
- CBEPCTHUKAMH, K Y4aCTHIO B IIOCTPOEHUY MHIUBUAYAILHON 00pa30BaTeIbHON TPAEKTOPUY;
[TpemMeTHEIE PE3YIbTATHL:

- chOpMUPOBAHHOCTb IIOHUMAHUS PONIK GU3UKY B 9KOHOMUYECKOH,
- TEXHOJIOTUYECKOH, COIIMaNbHOU U 3THYECKON cdhepax [esTeIbHOCTH YeloBeKa; PONX U MecTa GU3UKU

B
- COBPeMeHHO HayYHOU KapTUHe MUpa
- cOpMUDPOBAHHOCTL CHUCTEMHI 3HaHUN O HU3NYECKUX 3aKOHOMEPHOCTHX, 3aKOHaX, TEOpusix,

LOEeNCTBYIOMUX
- Ha YPOBHAX MHUKpPOMUDa, MakKpoMupa U Meramupa; NpPencTaBlIeHUU 0 CTPYKType IOCTPOEHUSI

¢busuyeckon
- TEOpUH

- chOPMUPOBAHHOCTh YMEHUS PA3NA4YaTh YCIOBUS IPUMEHUMOCTH Mojeniedl QU3WYecKux Ten U
IIPOIIECCOB



- (IBTIEHUM)

- ¢bOpPMUpPOBaHHOCTh YMEHUM IPUMEHSATh 3aKOHH KJIaCCUYeCKOU MeXaHUKY, MOJIEKYIIPHOU QU3UKY U

- TEPMOIUHAMUKY, 3NEeKTPOIUHAMMUKY, KBAHTOBON (QU3MKHY IS aHANKU3a U 00BICHEHUS SIBIEHUN

- MUKPOMUPA, MaKpoOMHUpPa ¥ MeraMupa, pa3andaTh YCIOBUS IPUMEHUMOCTH HU3UIECKUX 3aKOHOB,

- MOHUMATh BCeoOIInH XapakTep GyHOaMeHTalbHbIX 3aKOHOB

- ¢hOpPMHpPOBAaHHOCTb YMEHUM IPUMEHSITh OCHOBOIIOIATaloIIle

- CTPOHOMHUYECKHUE MOHSTHS, TEOPUY U 3aKOHHI IS aHaIU3a U 00bSICHEHUS GU3UIECKUX MTPOLIECCOB,

- IPOUCXOMSIINX Ha 3BE3[axX, B 3BE3[IHEIX CUCTEMAX, B MEXKTAIAKTUIECKOH Cpefie; IBUKEHUS HeOECHEIX
TeT,

- 3BOJIIOIUY 3Be3[ U BcenmeHHOR

- OBJIafieHMe pa3IMYHEIMU criocobamu paboTh ¢ nHGoOpManuei GpU3n4ecKoro ConepKaHus C

- UCIIOJIb30BaHUEM COBPEMEHHBIX MHPOPMAIMOHHEIX TEXHOJIOTHHN, Pa3BUTHE YMEHUH KPUTUIECKOTO
aHanu3a

- ¥ OLIEHKU [IOCTOBEPHOCTH I0JIy4yaeMoy nHGopMaluu

- cOPMHUPOBAHHOCTb YMEHUH MCCIENOBATh U AaHAIU3UPOBATh Pa3HOOOpa3HEIE

- GU3UYECKUE SBIIEHUS U CBOWCTBA 00HEKTOB, IIPOBOAUTL CAMOCTOSITEIbHBIE HCCIENOBAHMS B PeabHbIX
u

- 1abOPaTOPHEIX YCJIOBUSAX, YUTATh ¥ aHAJIU3UPOBATb XapPaKTEePUCTUKU IPUOOPOB U YCTPOUCTB,
00BSICHSITD

- IPUHIIUIIH X PabOThHI

- chOpPMHUpPOBAHHOCTb YMEHUS PeIlaTh PAaCYETHEIE 3a/lauM C IBHO 3aflaHHOM U HESBHO 3aJaHHOM

- GpU3MYECKON MOJIEITBIO

- cOPMHUPOBAHHOCTb YMEHUS 00BSICHAT 0COOEHHOCTH MTPOTEKAHUS HUINIECKUX

- SIBIEHUH

- OBJIafieHNE OPTaHU3AL[MOHHLIMY ¥ [T03HABATENILHEIMU YMEHUSIME CaMOCTOSITEJIBHOTO IPHOOPETeHUS
HOBBIX

- 3HAQHUU B NPOLleCCe BHIIOJIHEHUS MPOEKTHHIX U y4eOHO-UCCIeNoBaTeIbCKUX paboT, yMeHUIMU
paboraTh B

- TPYIIIE C BHITOTHEHUEM Pa3/IMYHbIX COIIMAIbHBIX POJIEH, TIaHMPOBATh Pab0Ty IPYIIE], PALlMOHANIBHO

- pacmpenensiTh OesTelbHOCTh B HECTAHJAPTHEIX CUTYalUsIX, afleKBaTHO OLeHWBATh BKJaM KaXIoTo 13

- YY4aCTHHUKOB I'PYIINH B PEIIEHNE PACCMATPHUBAEMOM TPOOIEMEL

- cOPMHUPOBAHHOCTb MOTHBAIMHY K OyAyLIe# npodecCroHaNbHON AeSITETPHOCTH M0 CIIEIHATBHOCTSIM

- (QU3UKO-TEXHUYECKOTO MPOGHUIIS

2. CTpyKTypa M cojepxKaHHe TUCIHIUIHHbI

2.1 O6beM TUCHUIIMHBI ¥ BHIbI Y4€O0HOH PadOThI

Dopma o6yuerHs KonunuecTBO 9acoB
(010 30 | 030
Kypc 1 / CemecTtp 2
00BbeM JTHCHHIITHHEI 60
B TOM YHCIIE:
AeKUuulU, ypoKu 22
n1abopamopHblie pabomel
npakmuyeckue 3aHAMUA 22
Koncynbsranun
CamocTosTenbHas paboTa 16
[TpoMeKyTOYHAs aTTecTalus
WHauBMayanbHOE IPOEKTUPOBAHUE
dopMa NPOMEKYTOYHOH aTTeCTAlHHU oubbepeHIINPOBaHHEHN 3a4eT

2.2 TeMaTHYECKHUH I/IaH U COEPXKAHUE TUCIUTITHHBI

HaumeHoBaHue|Comgepxkanue yueOHOT0 MaTeprana ¥ GOPMEl OpPraHU3aluu AesTenbHOCTH|O6BeM
pa3[esnoB U TeM |06ydYaroIIuXCs B yacax




Pa3gen 1.

®u3uKa U MeToabl HAY4YHOI'O MIO3HAHHUSA

1. ®usuKa - PpyHmaMeHTaMbHAd HayKa O IPUPOTE.

EcTecTBeHHO-HAY4YHBIM METOH IO3HAHUS, €r0 BO3MOXKHOCTH U TPAHUIIEL
IPUMEHUMOCTH. JKCIIEPUMEHT U TEOPUS B IPOIIECCE MO3HAHUS IPUPOLIHL.
MopenupoBanue GU3NIECKUX SBIEHUN U MPOLIECCOB. POJIb 9KCIIEpUMEHTA
U TEOPHUM B IIPOILlecCe MO3HAHUS Ipuponbl. dm3nueckas BeNIUYHUHA.
[TorpemrHoCcTy U3MEPEHUN PU3NUECKUX BenuunH. Ou3ndecKre 3aKOHH.
I'paHUIEI TPUMEHUMOCTH QU3NYECKUX 3aKOHOB. [I0HATHE 0 HU3UIECKOH
KapTuHe Mupa. 3HaueHue Gpusuku npu ocBoeruu npodeccuti CIIO.

Pa3zgen 2.

MexaHHKa

12

2.1. Tlpegmer ¥ 3amadyd KIaCCHYeCKOW MeXaHUKU. KmHeMaTudeckue
XapaKTEePUCTUKU MEXaHUYECKOTO JBUKEHHS.

CeobGogmHoe TageHue. [[BUXKEHHE Tejla, OPOIIEHHOTO IOJ YTJIOM K
ropu30HTY. IlocTymaTenbHOe U BpallaTeIbHOE OBUKEHNE TBEPOTO Tea.
[Tepememenue. Ilyts. CkopocTh. PaBHOMepHOe NDPAMOIUMHENHOE
OBUXKeHHe. YCKopeHune. PaBHOIEpeMeHHOe NMPSIMOJIMHEHHOe HOBUXKEHHE.

2.2. B3aumogpelicTBue Ten. [IpUHIUI CYNEepHO3ULUU CHUJI. 3aKOHH
MexaHuKH HpioToHA
HuepnuanbHas cucteMa orcueta. Cuna. Macca. Cuinbl B MEXaHUKE.

2.3. Umnynbc cunbl. 3aKOH COXpaHEHWsS MMIyJbca. PaboTa CHIHI.
MourHoCTb. 3aKOH COXpaHEHUS MeXaHU4eCKON SHepTuu.

B ToM umKCIe, IPAaKTHYEeCKHX 3aHSITHH H JIa00paTOPHBIX padoT

I[IpakTuueckoe 3aHaTue 1. PemeHue 3amady Ha KHHEMATHUKY
[IOCTYNATeNIbHOI'0 [IBUXKEHUS Tell.

HpaKTI/I‘{eCKOG 3aHATHE 2. PemeHue 3apmad Ha OAUHAMHUKY
IMIOCTYIIAaTEJIbHOTO OBHUXEHHUA

IIpakTuueckoe 3aHaTue J. PelleHue 3afad Ha 3aKOHHI COXPAaHEHUS B
MeXaHUKe

CamocTosTenbHast pa60Ta oﬁyqalonmxca

I/I3yquHe U KOHCIIEKTHUPOBAHUE TEMEI «JIBUXKeHUE HeOEeCHEIX Tel U UX
HNCKYCCTBEHHEIX CIIYTHHUKOB. fABneHus, Ha6J'IIO]IaeMBIe B HEMHEPIHAJIbHEBIX
CHUCTEMax OTCHEeTa».

Pa3zgein 3.

OCHOBBI MOJIEKY/ISIDHOH (DU3UKH H TEPMOTHHAMHKH

3.1. TlpenMeT u 3ama4yu MOJIEKyIPHO-KuHeTH4YecKol Teopuu (MKT).
JkcnepuMeHTanbHEE HoKa3aTenbcTBa MKT. AGcomoTHas TeMepaTypa
KaK Mepa cpefHel KHHEeTHYeCKOU 3HEPTUU TEIJIOBOTO IBUXKEHUS HYaCTHIl
BellecTBa. Mopensb uneanbHOro rasa. CBs3b MeXAy OaBlleHUEM U CpefHei
KUHETUYeCKOM SHepruel IoCTYIaTeIbHOTO TeIlJIOBOTO OBUKEHUS MOJIEKYT
UMleaIbHOTO rasa.

N

3.2. YpaBHeHue Menpeneesa-Knanerposa. ['a30Bble 3aKOHE. BHyTpeHHAS
9HEeprus UAeanbHOTOo Ta3a. TepMoguHaMHUKaA.

Pa6oTa mpu u3MeHeHHM oObeMa HOealbHOTO ra3a. 3aKOHH
TepMomuHaMuKu. OCHOBH TePMOOWHAMUKY. PaboTa u Temomepenaya Kak
cmoco0b M3MEHEHHWs BHYTPEHHEH 3HEpruu. YpPaBHEHHE TEIJIOBOTO
OajaHca.

[N

B TOM uMCIe, IPAaKTHYECKHX 3aHATHH U Ta00paTOPHBIX padoT

ITpakTudeckoe 3austue 4. PelieHue 3afay 110 MOJIEKYIIPHON GU3NKe.

[IpakTrueckoe 3aHATHE 5. PenieHre 3afay 0 TEpPMOOUHAMUKE.

CamocTosTenbHast pa60Ta oﬁyqalonmxca

I/I3yquHe U KOHCIIEKTHPOBAHHNE TEMBEL «A6comoTHAS TeMIlepaTypa Kak
Mepa cpenHeIZ KHHETHYEeCKOHU 9HEePIruu| TEeIlJIOBOTO OBHU2XKEHUA YaCTHIl
BelleCTBa».

I/IsyquHe " KOHCIIEKTHUDPOBAHKE TEMEI «HackImeHHbe U HeHACHIIeHHBIE
Tapkl. ABComIOTHAS ¥ OTHOCHUTEIIbHAS BIIAXKHOCTh BO3Oyxa».

Pa3gen 4.

3HeKTp0I{IfIHaMIfIKa




4.1. OnexTpuyeckoe B3auMopercTBue. 3akKoH KymonHa. IlocTOAHHBINI
3JIEKTPUYECKUH TOK. 3aKOHHI IIOCTOSIHHOTO TOKa.

YcnoBus u meWCTBUS 3NE€KTPUYECKOTO ToKa. CHIla TOKA U IJIOTHOCTD
ToKa. 3akoH OMa [N y4yacTKa Ienu. JJIeKTPUUEeCKOoe COIPOTUBIIEHHE.
CBepXIpOBOAUMOCTh. JJIEKTPOOBUKYIAS CUIa UCTOYHHUKA TOKa. 3aKOH
Owma [nig nojHoOM Lenu. Bugel coeguHeHUsS NIPOBONHUKOB. 3aKOH [XKOynsa
- Jlenua. PaboTa u MOIIHOCTH 3JIEKTPUYECKOTO TOKA.

4.2. MarauTHOe 1one. BeKTOp HHOYKIIMKA MarHUTHOTO IIOJIA.

MarHuTHOE II0JI€ ITPOBOJHUKA C TOKOM. J[efiCTBHEe MarHUTHOTO MOJIS Ha
IIPSIMOJIMHEMHEIN [IPOBOLHUK C TOKOM. 3aKOH AMIepa. B3aumonelicTeue
TOKOB. PaboTa 110 mepeMeIeHnio IPOBOAHNKA C TOKOM B MarHUTHOM IIOJIE.
[elicTBUe MarHUTHOTO IIOJIS Ha OBUXKyLuiicsa 3apsag. Cumna JlopeHna.

B TOoM uMCIe, IPAKTHYECKHX 3aHATHH U Ta00pPaTOPHBIX padoT

HpaKTI/I‘{eCKOG 3aHaThe 6. Pemenue 3agad 1mo MArHUTHOMY IIOJIIO.

CamocrosiTesTbHasi padoTa 00yJarommuxcs

fBneHVe 3NE€KTPOMarHUTHOM HMHOYKIUU. 3aKOH 31€KTPOMarHUTHOU
UHOYKIUY.

N[N =

Pa3gen 5.

Kosie0aHusI ¥ BOJTHBI

5.1 MexaHuuyeckue KonebaHUSI. INEKTPOMATHUTHBIE KOJNeOaHUI.
Kone6aTenbHb# KOHTYP.

KonebaTtenbHoe mBuxkenue. [apMmorudeckue kKoneOaHus. CBOOOOHEIE U
BLHIHYXKIEHHbIe MexaHu4YecKue KojeOaHus. [IpeBpalieHne 3HEPruu Ipu
KonebaTenbHOM OBUXKEHWUU. [lomepedyHEle U MPOLOJLHEIE BOJIHEL.
XapakTepuCTUKY BOJIHEL. CBOUCTBA MeXaHUYECKUX BOJIH. 3BYKOBLIE BOJIHEL.
YnbTpa3Byk u ero mpuMmeHeHue. CBOOOOHEE U BHHYXKIEHHEIE
3JIEKTPOMarHuTHEE Konebanus. [IpeBpalieHye sHeprun B Kojie0aTeTbHOM
KOHTYpe. 3aTyXalollue 371eKTPOMarHuTHEIE KojebaHus.

B TOM u4MCIe, IPAaKTHYECKUX 3aHATHH U 1a00PaTOPHLIX padoT

[IpakTudyeckoe 3aHsATHE 7. PeleHue 3afjad Ha OIpenereHne mapaMeTpoB
TapMOHMYECKUX KOJTeOaHWM MeXaHHYeCKOW CHCTEeMEI.

HpaKTI/I‘IeCKOG 3aHgatue 8. PellleHue 3afay Ha UCCIIEJOBaHWE BIUSHUS
KOHOEHCATOPa M KaTYIIKN MHOYKTUBHOCTHU B LIEIIK IIEPEMEHHOT0 TOKa.

CaMmocrositeIbHasI paﬁoTa oﬁyqammnxca

V3yueHue U KOHCIEKTUPOBAHUE TEMEl «3BYKOBLIE BOJIHEL. YIbTPa3BYK U
€ro NpuMeHeHHe».

Pa3gen 6.

OnTuka

6.1 'eoMeTpuyecKas ONTUKA. JIMH3EL.

[IpsiMonuHeHOe pacIpoCcTpaHeHue CBeTa B OMHOPOAHOU cpene. CKOpPOCTh
pacnpocTpaHeHUsI CBeTa. 3aKOHHl OTpPaXKeHUS U IPeJIOMJIEHUS CBeTa.
[TonHOE BHYTpeHHee oTpaxeHHe. ['1a3 Kak onTHYecKas CHUCTeMa.
OnTudeckre TPUOOPHL.

B TOM uMCIe, IPAaKTHYECKHX 3aHATHH U Ta00paTOPHBIX padoT

ITpakTuueckoe 3aHsgTue 9. Pelnenre 3agay Ha IIOCTPOEHNEe N300paKeHUs
B TOHKOM JIMH3E.

CamocrosiTennbHasi padoTa 00yJarommuxcs

I/I3y‘{eHI/Ie " KOHCIIEKTHPOBaHKWE TEMEI «Hcnonb3oBaHue I/IHTep(I)epeHI_[I/II/I B
HayKe U TEXHUKE.

Pa3gen 7.

KBanToBas (l)H3IdKa. ®u3uKa aToMa H aTOMHOT O AIpa

7.1. ®oToH. KOpHyCKynsSpHO-BOJIHOBOU Oyanu3M. Mopenu CTPOEHUS
atoma. CocTaB U CTpOeHUHEe aTOMHOIO spgpa. Mi3oTomn. EcTecTBeHHas
PaguoaKTUBHOCTE. 3aKOH Pafu0aKTHBHOIO paclafa.

CamocCTOsITeTbHAsI pad0Ta 00yIalomuXCcsa

I/ISY‘IGHI/IG N KOHCIIEKTUPOBaHHNE TEMEL «CroHTaHHOE U BEIHYXKIOEHHOE
U3JIy4YEeHHUE SHEPIrum».

Vi3ydyeHuMe U KOHCIEKTHDOBaHUEe TeMH «fmepHas HSHepreTHka.
TepMOsAIepHLI CUHTE3».

Hroro:

60

Bcero 3a rog

60




3 MaTepHaIbHO-TEXHHYECKOe H YIeOHO-MeToqu4ecKoe odecnedyeHrne TUCIUIITHHBI (MOTYJIsT)

3.1 CnenuaabHbIe MOMEIIeHHsI IJIS pea/Ii3al[HH MPOrPpaMMbI

YueOHubit KabuHeT, mabopaTopusi ¢ 1abopaHTCKOM KOMHATOW, YAOBIETBOpSOIIKE TPeOOBaHUSIM
CaAHWTAPHO-3MUAEMHUOJIOTHYECKUX TTpaBun 1 HopMaTuBoB (CaulluH 2.4.2 Ne 178-02) u ocHallleHHbIE TUIIOBHIM
000pymoBaHKWEM, TIO3BOMSIONINM JOCTHUREHNE 00ydaromuMucs ycraHoneHHEXx ®T'OC COO TpebGoBaHUM K
TIPEAMETHBIM, METAIPeAMETHEIM U TMYHOCTHBIM Pe3y/IbTaTaM 0CBOEHUS IIPOTrPaMMEl YUeOHON TUCIUITTHHEL.

B ToM wymcre, B cocTaB yueOHO-METOOUYECKOTO U MaTEPUAJIbHO-TEXHUYECKOT0 00ecreye s KabuHeTa
BXO[ISIT:

— IOCKa;

— IOCaMIOYHEIE MECTA 110 KOJIMYECTBY 00yYaroLUIXCs;

— paboyee MeCTO pemnofgaBaTes;

— MHOTO(YHKLIHAOHAIBHEIM KOMILJIEKC ITpEeofiaBaTeNs;

— HATJISTHBIE TTOCOOUS;

— nHGOPMalu¥OHHO-KOMMYHUKATUBHEIE CPENCTBA.

3.2 UadpopManuoHHOE 00eCcIeYeHHE peaTn3alui MPOrPaMMbI

3.2.1 OcHoBHas nIuTEpaTypa

1. Msakumes, I'. 4. ®usuka. 10 kmacc. ba3oBwiit 1 yrnyOneéHHbN ypoBHY : YueOuuk / I'. 4. Makuiues, b.
B. Corckuit H. H. ITapdentbeBa H. A. ByxoBiies. - Mocksa : HUL] UH®PA-M, 2022. - 432 c. - ISBN 978-5-09-
099514-6. - URL: https://znanium.com/catalog/document?id=421832 (maTa obpaienus: 29.05.2024). - TekcT
: 3JIEKTPOHHBIMU.

2. Mskumes, I'. 4. ®u3uka. 11 knacc. ba3oBslil u yrioy6néHHbl ypoBHY : YueOuuK / [. 4. Mskumes, b.
B. Yapyruu B. M. [TapdenTreBa H. A. Byxosiies. - Mocksa : HUI] UHOPA-M, 2022. - 436 c. - ISBN 978-5-09-
099513-9. - URL: https://znanium.com/catalog/document?id=421845 (maTta obpamienus: 29.05.2024). - TekcT

: 9JIEKTPOHHBIM.
3.2.2 lonoHUTE/IbHAsA JIUTEpPaTypa

1. Bacunnes, A. A. ®dusuka: yuebHoe mocobue mns CIIO / Bacumees A. A., Pemopos B. E., Xpamos JI. ..
- 2-e m3p., ucup. u gom. - MockBa : KOpair, 2021. - 211 ¢c. - ISBN 978-5-534-05702-7. - URL:
https://urait.ru/book/fizika-472106 (maTa o6pamenus: 29.05.2024). - TeKCT : 37I€KTPOHHBIH.

3.2.3 MeTonuuyecKkasi JIUTEpaTypa

1. du3uka : MeToou4YecKue MaTepualbl s obydatomuxcs 1 kypca cnenuanbuoctu CITO 43.02.16
«Typu3M U TOCTENPUUMCTBO» OYHOU GopMbl 00yuenusi / Ky3bacckuil rocymapCTBEeHHHHN TeXHUYECKUH
yuauBepcutetr uM. T. ®. TopbaueBa ; Kadenpa Teopun ¥ MeTORMKM MPOoheCCHOHANBHOTO 00pa30BaHuUs,
cocrautenu: T. 4. Knaseuka, 0. B. CtpykoBa. - Kemeposo : Ky3I'TY, 2023. - 1 ¢aiin (1618 K6). - URL:

http://library kuzstu.ru/meto.php?n=10591 (maTa obpamenus: 29.05.2024). - TeKCT : 37I€KTPOHHEIH.

3.2.4 iHTEepHET pecypcChl

1. Epunas konmekuusi LludpoBeix 06pa30BaTeIbHBIX PECYPCOB [DNEKTPOHHEIM pecypc]. - Pexxum gocryma:
http://school-collection.edu.ru/, cBoGogHEIH. - 3aTJl. C 9KpaHa.

2. Enuaoe okHO focTyna K MHGOPMALKXOHHLIM pecypcaM [DnIeKTpoHHBIN pecypcl. - Pexkum gocTymna:
http://window.edu.ru/, cBoOOOHEIH. - 3aTJI. C 9KpaHa.

3. ®epepanbHbI HeHTP MHGOOPMALKMOHHO-06pa30BaTEIBFHEIX PECYPCOB [DNEKTPOHHEN pecypcl. -
Pexum poctymna: http://fcior.edu.ru/, ceobogurIii. - 3ari. ¢ 3KpaHa.

4. ®u3uka [OneKTPOHHEIN pecypc] : HaydyHO-MeTomuuecKuil xypHan / U3gatensckuit gom «Ilepsoe
ceHTs0psi». - Pexxum moctyma: https://fiz.1september.ru/, cBobogHEBIH. - 3arl. ¢ 9KpaHa


https://znanium.com/catalog/document?id=421832
https://znanium.com/catalog/document?id=421845
https://urait.ru/book/fizika-472106
http://library.kuzstu.ru/meto.php?n=10591

4. Opra"Hu3anusi CaMOCTOsITeTbHOM PadoThI 00y4aIOIINXCSA

CamocrosiTenbHas pabora 00y4aomuxcs OCYLUIeCTBIIeTCS B 060beMe, YCTAaHOBJIEHHOM B pasfesie 2

HACTOsIEeH MTPorpaMMbl AUCIUIIIUHEL (MOIYIIS).

Ons camocTosiTenbHOU pabOTH 00y4aloMMUXCd NPedyCMOTPEHHl CIeluanbHEE IOMeIleHud,
OCHallleHHbIE KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTHI0O INOOKNIIOYEHUS K HHDOPMAIUOHHO-
TEeIeKOMMYHUKAIIMOHHOU ceTu "HHTepHeT" ¢ obecmeyeHHeM [OCTyIa B 3JEKTPOHHYI MHGOPMAIMOHHO-

oOpa3oBaTenbHy0 cpeny KyaI['TY.

5. ®oH[ ONEHOYHBIX CPENCTB [Jis NPOBEIeHHsI TEKyIero KOHTPO/Is, MPOMeXKYTOYHOH

aTTeCTAlHU 00YIAIOIINXCS 110 TUCHUIUIHHE

5.1 ITacmopt ¢doHAA OIEHOYHBIX CPEICTB

H (remsI) pasnena

K o1
KomneTenumn

PesynbTaTh,
bopmMupoBanus
KoMmeTeHIHH

HeoGXoauMBIe [IsA]
COOTBETCTBYHOIIEH|

@®opma TeKymero
KOHTPO/ISI pPe3ynbTATOB,

HeoOXoAHMEBIX

bopMHpPpOBaAaHHSN
coorBerTcTBYOmMe i

KoMmeTeHIHH

sl




Pazgen 1. ®u3suka H
MeTonmBr Hay4YHOT O
no3nanus

1.10u3uka - QyHnamMeHTanbHas Hayka O mpupoje. ECTeCTBEHHO-HAyYHbIHi METOJ] MO3HAHHS, ero|
[BO3MOXKHOCTH W TPAHHIBL 1T TH. u TEOPHS B TpHPOEL|

0K 01,

0K 02

| JTAYHOCTHEIE Pe3yIIbTaThl:
- TOTOBHOCTH K CaMODPa3BUTHIO,

SABIIEHUR U (0 TEOPHH B Ipolecce
ImpUpOnEL [ ——— TlorpemsocTi uaMepeHnn rpnanqecx{nx BenuYHH, DH3UYECKHE 3aKOHHL,
ICpaHHUIbBI TPHMEHUMOCTH (GHu3HYecKux 3aKoHOB. [ToHATHE 0 QU3HYeCKOH KapTuHe MUpa. 3HaueHHe YU3UKH|
npu ocsoeruu npodeccuit CII0

OK 03,
0K 04,

ITEJIBHOCTH M CaMOOTpefie/IeHHIo;
- Hanmume MoTHBauME K 00ydYeHHIO ul
THYHOCTHOMY Pa3BUTHIO
- Hanuume MOTHBALH K OOYUEHHIO H
nmnacmomy Pa3sBUTHIO;

|VCTHBIH ompoc.

Pa3BUTHE BHYT
M03MUMM NHYHOCTH HAa OCHOBE AYXOBHO-|

TpoBepouHas pabota

HDABCTBEHHHX LEHHOCTeHl Hapo#oH
Paspen 2. Mexanuka 2.1. TIpeAMeT ¥ 3afad¥H KNacCHYeCKOd MeXaHMKH. KMHeMaTHdecKne XapaKTepHCTHKH Mexanumyeckoro|OK 01, W HMCTOPHIECKHX 1
nBHKeHS. 0K 02 HALMOHANBHO-KYILTYDHEIX  TPARMIMIL,
nt TyTs. CKOpOCTS. P it P 0K 03, bopMEpoBaHHE CHCTeMH 3HAYHMEIX|
InpsivonHelinoe nBuKeRyUE. OK 04, LLeHHOCTHO-CMBICTIOBHX  YCTAHOBOK,
Horo

2.2. CaoGommoe manenue. [Bukenue Tena, GPONIEHHOr0 MOX YINOM K ropu3onTy. [locTynaTensuoe
[BpamaTeNbHoe ABHIKEHHE TBEPAOro Tena.

2.3. Bsaumopeiicteue Tem. [Tpuammm CHI. 3aKOHBI HsoTona

MHepunanbHas cucteMa otcyeta. Cuma. Macca. Cibl B MexaHHKe. [IBUKeHUe HEGECHBIX Tl U HX|
[MCKYCCTBEHHBIX CTyTHHKOB. fBIeHHS, HabmojaeMEle B HeMHePIHATbHEIX CHCTeMaX 0TCYeTa.

2.4. UMIynbC CHITBL 3aKOH P PaGoTa cibl. MOIIHOCTD. 3aKOH|
|COXpaHEHNs MeXaHHYECKO SHEpTHH.

VCTHBIN M ICBMEHHBIH OIPOC..
TTposepounas paGora.
TMpakTieckue paGoTst
CamoCTOsITeNbHEIE PAGOTEL.

npasocosnaﬂux 9KOJIOrHYECKO# KyIbTypHL,|

CTOCOGHOCTH CTABHTh NETH H CTPOHTH|
nnanHb

MeTarnpenMeTHEIE Pe3ybTaTH:
- OCBOEGHHBIE o6ydalomuMuc sl

HEE TIOHSATHS I

yueGHBIE neﬁcrsnx (perynsatusHbie,

- cnocaﬁnocn HX HCHONB3OBAHHSA B
HOM 1

Paszpen 3

OCHOBBI

3.1. TTpeiMeT 1 3aa4u MOJIEKyIAPHO-KHHETHYeCKo# Teopun (MKT).

0K 01,

- TOTOBHOCTP K CaMOCTOSATENbHOMY|
NIaHUPOBAHMIO H OCYIIECTBIEHUIO yueGHOH|
IesTenbHOCTH, OPraHM3alkH y4eGHOro|
CoTpynHHYECTBa C MeaarorHyecKuMH|

paBOTHUKAMH 1 CBEPCTHHKAMH, K YHACTHIO B

VCTHBI 1 THCEMERRBH OTpoC.

Tposepouras pagora.
pakTIecKie .

CBMOCTOﬁTeﬂbHHe pa60'n>|,

busnku | HEIe JoKa3aTenscTBa MKT. AGcomoTHas TemmepaTypa Kak Mepa cpeHeil KuneTuyeckoi|OK 02 MOCTPOEHUH MHAMBHUAYaTbHO
ITepMoTHEaMHKH [oHeprHu TEMIOBOro MBHKEHMs YaCTHI BEmeCTsa. Mofens HeansHoro rasa. Cesiss Mexny masnennem u|OK 03, 06pasoBaTeNLHOl TPACKTOPHH
cpenﬂeu KHHOTHYECKO/ SHEprieil nocT, HOTO TEIIoBoro MOJIEKY Tl rasa. 0K 04, - oBnajgeHme HaBHKaMH y4eGHO
Me; Ta30BHe 3aKOHE. BHYTDEHHSS SHEPIrHS WIEANBHOTO rasa.| HCCNeNOBaTENbCKOM, NPOCKTHOH 1
TepMOHHHﬂMHKB. COLMaNbHOR NIeSATENbHOCTH
[PaGoTa npu u3MeneHun 0GHeMa MIEATBHOrO Tasa. 3aKOHH OcHoBH T u rOTOBHOCTS K CaMOCTORTENbHOMY,
[PaGota u KaK CrocoOk! BHYTPEHHEe# 3Hepruy. YpaBHeHHe TennoBoro 6ananca.| TaHHPOBAHHMIO W OCYIIECTBIICHHIO Y4eGHOJi|
TTepBoe 1 BTOpoe Hauana TepMomMHAMuKY. AnuadaTHEri mpouecc. KI1[I Terooro geuratens. Liukn KapHo. esITeNBHOCTH, OpraHM3ANMH y4eGHOTO
COTpYmHEYECTBA C MeAarorHYecKHMH|
paGoTHUKaMU W CBEDCTHHKAMH, K y4aCTHIO B
MOCTPOEHHH HMHAMBUAYANbHOH|
o6pasosatemsHoit TpaexTopuH;
[IpenMeTHbIE Pe3ybTaThl:
- chopMupOBaHHOCTh MOHWMAHHA POTH
Pasnmen 4 .[4.1. TIpenMeT ¥ 3aayM 3EKTPOAUHAMHUKH. OK 01, bu3nKR B OKOHOMHHECKOH,
DneKTpOXMHAMHKA |JNEKTPHIECKOE BIAHMOMIEHCTBHE. 3aK0H Ky/loHa. 3aKOH COXpAHEHHS 9IeKTPHYECKOTO 3apsija. OK 02 TEXHONIOrMHECKOH, COUMABHOM 1 STHHECKOM]
14.2. DnIeKTPUYECKOE TI07Ie, €ro CHIIoBAs TIpuHL@ nonei. 0K 03, Cbepax MesTeNLHOCTH HenoBeKa; pon

IPaboTa CHN 3MEKTPOCTATHYeCKOTO monsA. [loTermuwan. Pa3HocTs moTeHmuamoB. CBA3b MeXIY|

10 1 PA3HOCTHIO T HECKOro MoNs.
[lonspu3aIKs AHOTIEKTPHKOB. DHEPrHs 3aPSKEHHOr0 KOH/ICHCATOPA. IHEPTHS HMEKTPAUECKOrO OIS,

14.3. TIOCTOSIHHBIfA 37IEKTPUYECKHUI TOK. 3aKOHBI IIOCTOSHHOTO TOKA.

VCIoBUS W EHCTBHS 5EKTPHYECKOro ToKa. CHJIa TOKA H IIOTHOCTS TOKa. 3aK0H OMa /i y4acTKa [ef.
OnekTpuyeckoe compoTHBIeHHe. C 'b. DIIEKT] 51 CHJla MCTOYHHMKA TOKa. 3aKOH|
OMa anst mOMHO# HemH. BUAB COeNMHEHUS NPOBORHUKOB. 3aKoH [xoyns - JleHna. Pa6oTa H MOIIHOCTE)
[97IeKTPHYECKOT0 TOKA. JIEeKTPHYECKHH TOK B PA3NHYHBIX cpepax. [Imasma. dnmekTponus. OCHOBHEe|
[HOCHTEH TOKa B Pa3NuUHbIX Cpefax. COBCTBeRHAs it

0K 04,

mpuGopsL.

|4.4. MareuTHOE MOJNTe. BeKTOP MHIYKIIMM MarHUTHOTO MO/, [IDHHITAI CYTIePIO3UIUH MarHUTHBIX TIOJIEH.
MarkuTioe rofie MPOBORHHKA ¢ TOKOM. JIefiCTBHG MATHHTHOTO MO HA MPAMONMHCFHL NPOBOTHKK C|
ITOKOM. 3aKOH AMmiepa. ToKOB. Paora 1o C TOKOM B MarHHTHOM|

more.
i 0 TIOJNIST HA 3apsp. Cuna Jloperua.

v wacTam, M Tporpag.

14.5. fIBneHne aeKTPOMarHUTHOR 3akoH

MoTok BeKTOpa MarmuTHOM MEAyKnuE. O[C B Ipasuo Jlenmal

|fIBneHre caMOMHAYKIMK. MHIYKTHBHOCTb. MarHHTHEIE CBOMCTBA BellecTsa. DHePrus MarHUTHOrO MOJIs.

MecTa QH3HKH B COBPEMEHHOM HayuHOH
KapTHHE Mupa

- COOPMHPOBAHHOCTh CHCTEMBI 3HAHMIL 0|
(M3amuecKux 3aKOHOMEPHOCTAX, 3aKOHAX,
TeOpUAX, AEHCTBYOWHMX Ha YPOBHAX
MHKDOMHPa, MaKpOMHPa H MeraMHpaj
IpENCTABNIEHHA O CTPYKTYPE NMOCTPOEHHS]
(buamaeckoit Teopun

- COPMHDOBAHHOCTh YMEHHMsS Pa3NMYaTh
ycnoems mpumeHmMocTH Mogereilf
(puauyeckux Tem W NPOUECCOB (sBNeHHH)
- CcOpMHPOBAHHOCTH yMEHMi MPHMEHSTH|
3aKOHB ~KNaCCHYECKOH MEeXaHUKH,
MONeKyAIpHOM DU3MKH W TEPMOJMHAMAKIL
37IeKTPOIMHAMUKH, KBAHTOBOH GH3UKH Ms|
aHaNMM3a ¥ 00BACHEHHUs SBNIEHHI MUKPOMHPA,
MakpoMEpa M MEraMupa, Pas/uuaTh yCIOoBHS|
pUMERHMOCTH (U3WUECKHX 3aKOHOB,
moHMMaTh BCeoGmui  XapakTep
(DYHIAMEHTAbHEIX 3aKOHOB

- CchopMHPOBAHHOCTS yMeHHi MPHMEHSTH)
0CHOBOMONIATAOMHEE  ACTPOHOMHYECKHE|
MOHATHS, TEOPHH W 3aKOHHI [N1% AHANH3a H]
06BACHEHUS QH3MYECKHX NPOLECCOB
MpOMCXOAAIMEX Ha 3Be3[ax, B 3BE3[HHIX
CHCTeMaX, B MEKranakTH4ecKod cpene;
nBuKeHHs HeOeCHBIX Tell, 3BOMIOLUH 3Be3]] H|
BeenenHoi

- OBTaZieHre Pa3NMHYHBIME CIIOCOGaMH PaboTE|
c i) 0 c|
mcnonp30BAHHEM COBpeMeHHHX|
MHGOPMALMOHHBIX TEXHONOTHH, Pa3BHTHE|
YMEeHHMil KDUTHUECKOTO aHaNM3a M OIEeHKH|

|VCTHBIH ¥ MHCbMEHHBIH 0TPOC.

Pasnen 5. Ko

BOJIHBI

5.1 Vrpyrue BONHEL
KoneGarensuoe Taps c H BEIHYX[ICHEBE MeXaHHYeCKHe|
j 9HEeprHH IpH HOM Tlonep " BOJIHEL,

XapakTepuCTHKH BOMHEL CBOiCTBA MEXAHHYECKUX BOTH. 3BYKOBEIE BOTHHL YTbTDA3BYK U €ro IPHMEHEHHe,
2. HUTHBIE HBIA KOHTYP.

CBOGOTHHE 1 BHHYXIICHHHE SeKTpOMarHHTHEE Kone6aHus. [[peBpaleH e SHEPIHH B KONeGaTeTbHOM

[KOHType. 3aTyXalouie 9NeKTPOMArHUTHbE KONeOanus. [eHepaTop HEe3aTyXaloWMX d/eKTPOMArHATHELX

[koneGanuii. [lepemenuEiit TOK. AKTHBHOE, HEJIKTHBHOE COTP IePEMERHOTO TOKa|

0K 01,

0K 02

0K 03,
0K 04,

IPaGoTa ¥ MOIIHOCTb TOKa. [eHepaTopsl Toka. T| Topht. IMomy , Tepefaya u
[onexTposnepran.

5.3. BuxpeBoe a7IeKTpHY€eCKoe Moje. DIeKTPOMAarHuTHbIe BOJHBI, HX CBOHCTBA.

9eKTpOMArHHTHOE N0Me KaK 0COBHIi BUJI MATepHH. OTKPEITEI it KOHTYp. paguo
IA. C. TTonoBrIM. [IHana3oHsl 37€KTPOMarHUTHBIX H3/Ty9eHHH H MX MPAaKTHYeCKoe MpuMeHeHHe. [IpHHIHIE]
[DAJIMOCBS3M H TEJIEBH/ICHHS.

MpakTuyeckoe 3anaTne 6. Pemenue 3amay Ha
[MEXAHHYECKO# CHCTEMEL.

TpakTHyecKoe 3ansTHe 7. Pemenue 3aad Ha ONpe/leNeHue XapaKTePUCTHE BOTHOBOTO MPOIECCa.
[TpakTHyeckoe 3aHATHe 8. Pemenue 3ajgay Ha BIUSHAS pa M KaTyuIKH|
[MHYKTHBHOCTH B IEIIH TIEPEMEHHOT0 TOKa.

MTaGopatopHas paGoTa 1. PacyeT MOrpeuHoCTed Pe3y/IbTaTos H3MepeHHus.

TaBopatopuas pabora 2. Onpe/ienenue yCKOPEHNAS CHITH TAKECTH C IOMOIIbI0 MATEMATHIECKOr0 MasTHAKA.

IapaMeTpoB rap:

y
s yMennii

g
3

T @
sBEHHA U CBOWCTBA 0GBEKTOB, NPOBOAHTH
TENIbHBIE B

MY CTHEI 1 MHChMeHHBII 0Ipoc..

[TpoBepounbIe paBoTEL.
TIpakTHYECKHE PaboThl

U 71abopaTOPHBIX YCJOBHAX, UUTATh H|
ananM3npoBaTh XapaKTePUCTAKH TPHOOPOB 1|
YCTPOVCTB, OGBACHATS IPHHIHMITEL X PAGOTH!
- chopmupoBaHHOCT, yMeHHS pemaTs|
pacueTHbe 3ajayM C SABHO 3a/aHHON H
HesIBHO 3A/IAHKOI (PH3NUECKOI MOTEITI0

- COPMHDOBAHHOCTH YMEHHMS OGBACHATH
ocoGenHOCTH mpoTeKaHES (H3MYECKHX|
SIBIIEHUI

- OBnajeHHe OPraHM3ANHOHHHMHE H
mo3HaBaTENbHBIMU YMeHHIMH
caMOCTOATENbHOT0 NIPHOBPETEHAs HOBHIX|
3HaHMI B IPOLECCE BHIIONHEHHA TPOCKTHELX
u  yueGHO-HCCIIEMOBATENBCKHX pabor,|
ymenusiMmu paGoTaTh B rpymnme
BEIIOJHEHHEM DA3NIMYHEIX COLHATbHEIX]
poneii, mnaHWPOBaTh paGoTy TPYNIEL|
PaLHOHANIBHO PACIPENeNATh IeATENBHOCTD B
HeCTaHNAPTHBIX CHTYaUMsX, a@eKBaTHO|
oLeHHBATH BKJIAJl KAX/I0T0 H3 yYaCTHHKOB|
rpynne B pemenme paccmaTpuBaeMoiil
npoGeMer

- COPMEPOBAHOCTE MOTHBAINN K GyAymei
nmpogeccHOHaNbHOH MNeATENBHOCTH IO|
CrIenuanbHOCTAM — DU3HKO-TeXHHYECKOTO|
podpuns

- chopMHEPOBaHHOCTL TpPEeNCTAaBIeHHH Of
MeTOmax MONyYeHMS  HAYHHBIX]
aCTPOHOMHYECKHX 3HAHUH; BlajfeHHe|
YMEHHSIMH CAMOCTOATEIIbHO (POPMYTHPOBATE)
uens uccrenoBanus (IPOeKTa), BBHIIBHIATh|
rHnOTEe3H Ha OCHOBE 3HAHUZ

Pazpen 6. OnTuka

6.1 FeomeTpuyeckas onTuka. JIMH3BL

[IpsiMonMEeliHOe PacpOCTPaHeHHe CBeTa B OHOPOAHOH cpefie. CKOPOCTh PacIpOCTPaHeHHs CBeTa. 3aKOHH]
loTpakeHHs W mpenoMIeHHs cBeTa. [l0/IHOE BHYTpEHHee OTpakeHue. [/1a3 Kak ONTHYECKAs CHCTEMA.|
lOnTraeckue mprGOpSL.

16.2. BonHOBEIe CBOMCTBa CBeTa. [IPHHLMII OTHOCHTEIBHOCTH DHHIITeHHA.

VMinTepdepenmus ceeta. KorepenTHOCTS. HCmonb3osanne HETepQEpeHIME B HayKe u TexHuke. Judpaxmus|
o emerka. T cBeta. CB

OK 01,

OK 02

0K 03,
0K 04,

Moy ckopocTh cBera B BakyyMe. TIDOCTPAHCTEO H BPeMs: B CIELHAN-HOH TeODHH OTHOCHTENBHOCTH.
TpakTHYecKoe 3aHsTHe 9. PelerHe 3aa4 Ha I0CTPOSHHE H300PAKeHNUs B TOHKOH JIHH3E.
MpaxTieckoe 3ansTie 10. Pemenne 3aad #a BOTHOBYIO ONTHKY.

ITpakTyeckoe 3ansiTue 11. Pemenue 3ajay Ha anements CTO.

MaBopatopras paGora 3. O

i pemmeTky.

CamocTosTebHbE PaBOTHL.
TTaGopaTopHbe PabOTHL.

ocHOBOmOMArapmEX GusngecKuy
3aKOHOMEPHOCTEil 1 3aKOHOB, POBEPATD HX
9KCIePHMEHTaNbHBMH  CDe[CTBaMH;
nnaHUpOBaTh W MPOBOAUTH d)mnqecmxe

VCTHEI H THCEMERRB OTpOC.
[poseposssie padoTst.
IpaxTuueckue padoTst
CanmocTosTemsmie padoTs.

THL u

paboThL.

MonyuYeHHY TpPH  BHIIOJHEHHUH|

ocToRepHoCT: HomyseRKOO peaysTata

yMeHHit
U oueHWBAaTh MOCTENCTBUS GHITOBOW Hl
IPOU3BOACTBEHHOM NEATENbHOCTH YeNloBeKa,

¢ du o
MO3MLUMA IKOJNOTHIECKOH

mpencTaBIeHHH O palHOHAaIbHOM|

a Takxke
MCTIONB30BAHME MOCTHXEHWH HAyKW H|
TEXHOJIOTHH AN [aNbHEHIIEro pasBHTHS

0 obmecTsa




Pasgen 7. Kpamtosas|7.l. [Ipenmer u 3amaun kBaHToBO# Qu3uku. KsanTopas runotesa Inanka. Bremnuii gorosnexrpuyeckuii|OK 01, VCTHBIN H MACBMEHHBIH OIPOC..

(pusmka. ®usuka aToma mlsdext. OK 02 [TpoBepouHbe paBoTEL.

aTOMHOTO siIpa TenoBoe u3nyyenue. Pacnpenenenne sHepruyu B crekTpe abcomoTHO HYepHoro Tena. Omeitel A. T'.|OK 03, TIpakTHYecKHe PaboThl

CToneTora, 3aKoHH BHemHero hoTosdhexTa. YpasHeue A. DiHmTeiiHa 411 BHeMHero hotosddexta.[OK 04, CamocTosTebHbE PaBOTHL.

BryTpenmmit GoToadbext. Thmbt GOTOINEMEHTOB. ITaGopaToprbie paboThL

7.2. doToH. KOpIycKyNpHO-BONHOBOI Ayanu3. Mofienu CTpoeHs aToma. KsanToBbe nocTynatel Bopa.

Onsirsi T1. H. JTeGenesa n C. . Bapunosa. Tunotesa JI. Jle Bpoi/s 0 BONHOBLIX CBOACTBaX MUKDOYACTHI .
7IEKTPOHOB. cseta. Coo i Teit a. O

nmmefivaToro CreKTpa aToMa BOMOpOfa Ha OCHOBE KBAaHTOBEIX MocTynaTos H. Bopa. CrionTamHoe ]

[BBIHY K€ HHOE H3/TydeHHe SHepriH. JIa3ephl.

7.3. CocTaB 1 CTpOeHHe aToOMHOTO sApa. H30Toms!. ECTecTBeHHas PAAMOAKTHBHOCTb. 3aKOH PagHOaKTHBHOTO|

pacrana.

Aneprere cume. [leeKT MacCh U 9HEPTHS CBA3M AMPa. SNepHEIe PeaKUuH, PeakuH NeNeHns i CHHTe3a.

7.4. CiocoGel ¥ PerHcTpalHu yacTul. Llensas peakuus feneHus suep.

Sinepnas omepreTnKa. TepMOsSIepHELi CUHTe3. [[oTydeHHe PAHOAKTHBHAIX H30TOTIOB M HX MPHMEHEHHE.|

[BuoOrHyecKoe neidcTBHe DaAMOAKTHBHBIX HM3/y4YeHHH. DNeMeHTapHble HacTHUB. YCKOPHTeH|

eMenTapHbIX YacTHI, DyRAMEHTATbRE B3aMMOTEHCTBAS i CHITL. KBapii.

7.5. CHOHTaHHOE M BHIHYXK/IEHHOE H3JTy4eHHe OHEePrHH.

7.6. slnepuas snepretuia. T it cunTes.

Pasmen 8. Crpoenmne[8.1 [IpuMEHMMOCTh 3aKOHOB QH3UKH [N 0GBICHEHHS NPUPOIE KOCMHYECKHX 00bekToB. ComnedHnas|OK 01, VCTHBI onpoc

Bcenenmoit lcrcTeMa. 3Be3ME H HCTOHHKH HX SHEDTHH OK 02

8.2. Tanaktuka. [TIpocTpaHCT MacTahbl i it. Temnast matepus u|OK 03,

Iremnas omeprus OK 04,

5.2 TunoBble KOHTPOJIbHBIE 3a/IlaHUS UJIH HHbIE MaTepHaJIbl

5.2.1 OueHouHbIE CpeACTBA NIPH TEKYNIEM KOHTPOJIe

Tekymui KOHTPOIb 0 AUCIUIIIMHE OyOeT 3aKiIoYaThCsd B YCTHOM U MUCEMEHHOM OIIPOCEe 10 TeMaM
OUCLHUIIMHEL, ITPOBEPKE MPAKTUIECKUX U CAMOCTOSITENIbHEIX PAb0oT, OTYETOB TI0 TabOpPaTOPHEIM paboTaM.

IIpumMepHasi TeMaTHKa KOHTPOJILHBIX BOIIPOCOB

[Tepememenune. [Iyte. CKOPOCTE.

CB0oOOOHOE IafieHue.

[NocTynaTenbHOe U BpalllaTeNIbHOE IBUXKEHUE TBEPHOTro Tela.

BzaumopeiicTBue Ten. [IpUHIUT CyTIEPIO3UIMY CUJI. 3aKOHBI MexaHUKU HbloToHa

Cuna. Macca. Cumbl B MeXaHUKe.

WMnymbec cumnbl. 3aKOH COXpPaHEHUS UMIYIbca. PEaKTUBHOE IBUXKEHUE.

Pa6oTa cuibl. MOIIHOCTE. 3aKOH COXpaHEeHHsS MeXaHUYeCKOH SHepPTHH.

PaboTa HMOTeHIMANLHEIX CUII. JHeprus. KuHeTuueckas sHeprus. [loTeHIManbHAS 9HEPTHU.

[IpuMeHEHNE 3aKOHOB COXpaHEHUS.

PaBHOBeCHE MaTepUalbHOM TOYKM M TBEPAOTO Tema. [IBUXKEHUE XKUTKOCTEN U Ira30B.

MoOMEeHT cuibl. YClIOBUE paBHOBECHS TBEPHOTO Tejla. 3JaKOH COXpPaHEHHWS SHEePTruU B [JUHaAMHUKE
XKUAKOCTH ¥ rasa.

CBsI3b MeXMY [aBleHUEM U CPeNHeN KUHeTUYeCKON 3Heprue MoCTynaTeIbHOTO TEI0BOTO IBUXKEHUS
MOJIEKYT UIeaNbHOTO Ta3a.

PaboTa npu n3MeHeHUN 00beMa UIeaTbHOTO ra3a. 3aKOHH TepMoOuHaMuKu. OCHOBH TEPMOOWHAMUKH.

ITpeoOpa3oBaHue 3HePTUH B (a30BHX mepexomax. CTpoeHMe ra3000pa3HbIX, KUOKUX U TBEPOBIX TEIl.
CpoiicTBa XKugkocTel. VcriapeHre u KoHaeHcanus. Kumnenue.

JNeKTpruYecKoe B3auMonelicTBue. 3akKoH KynoHa. 3aK0H coXxpaHeHUSs 5JIEKTPUIECKOr0 3apsaa.

PaGota cun snekTpocTtaTtudeckoro monsi. [loreHuuasn. Pa3HocTs moTeHumanos. CBA3b MEXAY
HAIPSAKEHHOCTHIO ¥ PA3HOCTHIO MOTEHIIMAIOB 3JIEKTPOCTAaTUYECKOT0 MOJIS.

TMonsgpu3saims OU3NEKTPUKOB. JHEPTUS 3apSIKEHHOTO KOHIeHCAaTOpa. JHEePrus 3JIeKTPUIECKOT0 MO,

YcnoBuss u meNCTBUS 37E€KTPUUECKOro ToKa. CHila TOKa U IJIOTHOCTh TOKa. 3akoH OMa [jigd yd4acTKa
Lenu. INeKTPUIecKoe COPOTUBIIEHHE.

PaGoTa ¥ MOIITHOCTE 3J€KTPUUYECKOTO TOKA. JJEKTPUUECKH TOK B PA3NMHUYHEIX cpefmaX. MarHUTHOe
TI0JIe MPOBOJHUKA C TOKOM. [IefiCTBME MArHUTHOTO II0JIS Ha IPSIMONUHENHHIN IIPOBOJHUK C TOKOM. 3aKOH
Awmmepa. BaumopeiicTBre TOKOB. PaboTa 1Mo mepeMenieHnio TPOBOJHNKA C TOKOM B MAarHUTHOM IIOJIe.

YckopuTtenu 3apsKeHHbIX YacTull. Macc-cuektporpad.

IToToK BeKTOpa MarHUTHOM MHAYKUKUKU. IC MHAYKINY B ABUXKYLIUXCS IPOBOAHUKAX. MHIYKTUBHOCTb.
MarHuTHbEIE CBOMCTBA BellleCTBa. DHEPTHUSI MarHUTHOTO TTOJIS.

Kone6aHus 1 BOJTHEL.

TapMoHMYeCKHe KoneGaHusI.

[TpeBpaleHye 9HEPTUK IPH Koj1e0aTeTbHOM IBUKEHUH.

XapaKTepUCTUKH, CBOMCTBA MeXaHUYECKUX BOJIH.

JneKTpoMarHuTHEIE Kojebanus. CBOOONHEIE U BRHIHYKIEHHEIE 3JIEKTPOMArHUTHLIE KojebaHus.

[TpeBpalrieHue 3HEPTUHU B KonebaTenbHOM KOHTYPE.

[lepeMeHHEIN TOK.

PaboTa 1 MOIIHOCTH TOKA.

TpaHcdopmaTOpHL.

ONeKTpOMarHUTHEIE BOJIHE U UX CBOUCTBA.



Ontuka. 3aKOH OTpaXkeHus U NPeJIoM/IeHHs cBeTa. [loHOe BHyTpeHHEe OTpaXkKeHue.
WnTepdepenuns ceeta. Mudpakuus ceeta. [longpusanus cseta. [Jucnepcus cBeTa.
KBanToBas runorte3a KpanTa. BHemnuit GoTosnekTpudeckuil 3pdexr.
®oTtoMm. Mopenu cTpoerusa atoma. KBauToBbIE ITOCTyIaTH bopa.
Jlazepel.
CocTaB u CTpOeHHEe aTOMHOTO siipa. EcTecTBeHHas pafii0aKTUBHOCTD. LlenmHas peakuus nejneHus sgep.
Kpurepuu oreHUBaHUS:
- 90-100 GanmoB - Ip¥ MPABUILHOM ¥ ITOJTHOM OTBETe Ha [Ba BOIIPOCA;
- 80-89 6annoB - IpHU MPaBUILHOM U ITOJTHOM OTBETE Ha OJWH M3 BOIPOCOB U HEIIOJTHOM OTBETE Ha
BTOPOH;
- 60-79 6anyioB - IpU NPaABUILHOM OTBETE Ha OJUH M3 BOIPOCOB MJIM HACTHYHOM OTBETE Ha o00a
BOIIPOCA;
- 0-59 6anioB - MPU YaCTUYHOM OTBETE TOJLKO Ha ONWH M3 BOMPOCOB, MPU OTCYTCTBUU MPaABUILHBEIX
OTBETOB Ha BOIIPOCHL.
IIIxana oleHNUBaHUS
KonuuectBo 6anmos 0-59 60-79 80-89 90-100

[ITkana oleHUBaHUS HeynosneTBOpUTENIBHO YooBneTBOPUTENBHO Xopomo  (OTIHYHO

IIpoBepouHas padora
[puMeps! 3aa4 Uit TPOBEPOYHON PabOTHI:

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

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

Kputepuu oneHuBaHu:

- 90-100 6anmoB - MpH TIOJTHOM PEIIeHUH ABYX 3amay;

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

- 60-79 6annoB - mpHU IPABUILHOM U IIOJTHOM PEIIeHNH OMHOHN 3a0ayy;

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

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

IIpakTHYecKue padoThI
[TpakTHYeCcKye U CaMOCTOSTe/IbHbIe pPAa0OTH IIPUBEIEHEl B METOOUYECKUX YKa3aHUAX K IPAaKTUYECKUM
3QHSTHUSIM U CAMOCTOSITEJIbHEIM PaboTaM 1Mo Auctuiiuse «Ou3nka».

JIaGopaTopHBIEe PAadOTHI

JTa6opaTopHEEe pabOTH NPUBENEHH B METOOUYECKHUX YKa3aHMUAX K jTabopaTopHEIM paboTaM mo
pucuuiuHe «Ou3nuKa».

Otuét 1o nabopaTopHeM pabotam. OTUET IpeRCcTaBsieTCcs B OyMaxxHoM Bupe. OTYET

HOJIXKEeH COepIKaTh:

1. Ha3BaHwue mabopaTOpHOU PAaOOTEL.

2. Ilenb naGopaTOpHOM pabOTHI.

TpeboBaHUS K OTYETY 110 TabBOpaTOPHEIM paboTam

3. [TpuOopH ¥ TPUHATIEKHOCTH.

4. CxeMy WM PUCYHOK YCTAHOBKY, & TAKXKe PUCYHKH, IOSICHSIONINE BEIBOL pabognx hopmyT.

5. OCHOBHEIE PaCYETHEIE (POPMYIIEL C 00sI3aTEIHHBIM TIOSCHEHUEM BEJIMYMH, BXOASIIUX B GOPMYITY.

6. TaOJIHIIEL.

7. llpumepH pacuéra.

8. Ecnu TpebyeTcs 1Mo 3agaHuio - rpaduKy ¥ fuarpaMMEHL.

9. BeiBop o mabopaTopHou paboTe.

KpuTepuu oneHUBAHMS:
- 90-100 GamnmoB - MPH BHIIOJIHEHUU BCEX MYHKTOB B MONHOM 00BEéMe, 6e3 omuboK; CHeTaHbl



[IPaBUJIbHEIE BEIBOJEL;
- 80-89 6anioB - IPY BHIIONIHEHUHU BCEX NIYHKTOB B IIOJIHOM 00BEME, HO [ONMYIIeHE He3HAUUTEIbHEE
omubKY B pacyeTax He BIUSIONIME Ha BEIBOL;
- 60-79 6asIoB - P BHIIONHEHUH BCEX IYHKTOB B IIOJIHOM 00BEMeE, HO B pacyeTax [JOIYIUIeHH OUUOKY,
BIIMSIIONIVE Ha BEIBOT;
- 0-59 6asIoB - mpy 0OPMIIEHHH Pa3TelioB B HEIIOJHOM 00bEMe.
KonmuuecTso 6annos 0-59 60-79 80-89 90-100

[IIkana oneHUBAHUS HeynosneTBOpUTEIBHO YooBneTBOPUTENHHO Xopomo  (OTIHYHO

5.2.2 OneHoYHbIEe CPEICTBA IIPH MPOMEXKYTOYHOH aTTeCTalluH

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

dopmoil IPOMeKYyTOUYHOU aTTeCcTalluy SBNSETCS 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 3aHONKEHHOCTH, 0OydYaIOUIUICS CaMOCTOSITEJIbHO BHIMONHSET
nabopaTopHbie paboTh, 0HOPMIISIET IO HUM OTHUET, MIPEAICTAB/ISAET BLHIOTHEHHBIE B TETPAOU MTPAKTUYECKUE U
CaMOCTOSITE/IbHEIE PAaOOTHI.

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

Hanpuwmep:
Bompoct! 115l MOATOTOBKY K 9K3aMeHY BO 2 ceMecTpe:
1. MexaHn4ecKue U 3JIEKTPOMaTrHUTHEE KOJie0aHus.
2. BonHE B ynpyroii cpefe. 9neKTPOMarHUTHEIE BOJTHHL.
3. Pacuér unTEphEpEeHINOHHON KapTUHHI 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 - IpPY MPABUJILHOM ¥ IIOJIHOM OTBETE Ha OJWH U3 BOIIPOCOB U IIPABUJIBHOM, HO HE
IIOJIHOM OTBEeTEe Ha IPYrOU U3 BOIIPOCOB;
- 60-79 Gamnta - Mp¥ MPaBUIILHOM U HETIONTHOM OTBETE Ha [iBa BOIIPOCA WIIM MTPABUIIEHOM U MOJTHOM
OTBETE TOJIbKO HA OIMH K3 BOMIPOCOB;
- 0-59 Ganna - mpH OTCYTCTBUY ITPABUIIBHEIX OTBETOB Ha BOIIPOCHL.
Konunuectso 6anios 0-59 60-79 80-89 90-100

[IIkana oneHUBAHUS HeynosneTBOpUTEIBHO YooBneTBOPUTENHHO Xopomo  (OTIHYHO

5.2.3 MeTogu4ecKHe MaTepHaJibl, Ope/e/IsIiolIHe MPoueIypsl ONeHUBaHUsI 3HAHUH, YMEHHH,
HABBIKOB U (MJ/IM) ONbBITA IESATEILHOCTH, XapaKTepPHU3YIoIlue 3Tanbl GopMUpPOBaHUS KOMIIETEHIIHH

HOpHJIOK OPraHu3aly IIPOBEOEeHNsI TEKYIIEero KOHTPOJIA U HpOMe)KyTO‘-IHOﬁ aTTeCTalluu IIPeaCTaBJIeH
B [Tonm0XeHUU O HMPOBEJEHUU TEKYUIETO0 KOHTPOJIS U IPOMEXYTOUHON aTTeCcTaluu 00ydalouuxcs,
OCBaMBaUINX 00pa30BaTEIbHEIE MPOTPAMMEI CPETHET0 mpodeccuonanbHoro obpasoBanus B KysI'TY (Mo 06/-
10).

5.1 ITacmopT (poHIA OLEHOYHBIX CPEICTB

H. (TembI) pasnena K o1 PesynbTarsl, HeoOxomumbie musj®opma TeKymer o
KoMIeTeHIMH |(DODMHDOBAHHA COOTEETCTBYIONEH|KOHTPONA pe3yIbTaToOB,
KoMneTenuun Heo6XoauMBIX s
bopmMupoBammES
cooTBeTCTBYyHOmeEH
KomMnerennmu




Pazgen 1. ®u3suka H
MeTonmBr Hay4YHOT O
no3nanus

1.10u3uka - QyHnamMeHTanbHas Hayka O mpupoje. ECTeCTBEHHO-HAyYHbIHi METOJ] MO3HAHHS, ero|
[BO3MOXKHOCTH W TPAHHIBL 1T TH. u TEOPHS B TpHPOEL|

0K 01,
0K 02

| JTAYHOCTHEIE Pe3yIIbTaThl:
- TOTOBHOCTH K CaMODPa3BUTHIO,

SABIIEHUR U (0 TEOPHH B Ipolecce
ImpUpOnEL [ ——— TlorpemsocTi uaMepeHnn rpnanqecx{nx BenuYHH, DH3UYECKHE 3aKOHHL,
ICpaHHUIbBI TPHMEHUMOCTH (GHu3HYecKux 3aKoHOB. [ToHATHE 0 QU3HYeCKOH KapTuHe MUpa. 3HaueHHe YU3UKH|
npu ocsoeruu npodeccuit CII0

OK 03,
OK 04,
0K 08

ITEJIBHOCTH M CaMOOTpefie/IeHHIo;
- Hanmume MoTHBauME K 00ydYeHHIO ul
THYHOCTHOMY Pa3BUTHIO
- Hanuume MOTHBALH K OOYUEHHIO H
nmnacmomy Pa3sBUTHIO;

|VCTHBIH ompoc.

Pa3BUTHE BHYT
M03MUMM NHYHOCTH HAa OCHOBE AYXOBHO-|

TpoBepouHas pabota

HDABCTBEHHHX LEHHOCTeHl Hapo#oH
Paspen 2. Mexanuka 2.1. TIpeAMeT ¥ 3afad¥H KNacCHYeCKOd MeXaHMKH. KMHeMaTHdecKne XapaKTepHCTHKH Mexanumyeckoro|OK 01, W HMCTOPHIECKHX 1
nBHKeHS. 0K 02 HALMOHANBHO-KYILTYDHEIX  TPARMIMIL,
nt TyTs. CKOpOCTS. P it P 0K 03, bopMEpoBaHHE CHCTeMH 3HAYHMEIX|
InpsivonHelinoe nBuKeRyUE. OK 04, LLeHHOCTHO-CMBICTIOBHX  YCTAHOBOK,
Horo

2.2. CaoGommoe manenue. [Bukenue Tena, GPONIEHHOr0 MOX YINOM K ropu3onTy. [locTynaTensuoe
[BpamaTeNbHoe ABHIKEHHE TBEPAOro Tena.

2.3. Bsaumopeiicteue Tem. [Tpuammm CHI. 3aKOHBI HsoTona

MHepunanbHas cucteMa otcyeta. Cuma. Macca. Cibl B MexaHHKe. [IBUKeHUe HEGECHBIX Tl U HX|
[MCKYCCTBEHHBIX CTyTHHKOB. fBIeHHS, HabmojaeMEle B HeMHePIHATbHEIX CHCTeMaX 0TCYeTa.

2.4. UMIynbC CHITBL 3aKOH P PaGoTa cibl. MOIIHOCTD. 3aKOH|
|COXpaHEHNs MeXaHHYECKO SHEpTHH.

0K 08

VCTHBIN M ICBMEHHBIH OIPOC..
TTposepounas paGora.
TMpakTieckue paGoTst
CamoCTOsITeNbHEIE PAGOTEL.

npasocosnaﬂux 9KOJIOrHYECKO# KyIbTypHL,|

CTOCOGHOCTH CTABHTh NETH H CTPOHTH|
nnanHb

MeTarnpenMeTHEIE Pe3ybTaTH:
- OCBOEGHHBIE o6ydalomuMuc sl

HEE TIOHSATHS I

yueGHBIE neﬁcrsnx (perynsatusHbie,

- cnocaﬁnocn HX HCHONB3OBAHHSA B
HOM 1

Paszpen 3

OCHOBBI

3.1. TTpeiMeT 1 3aa4u MOJIEKyIAPHO-KHHETHYeCKo# Teopun (MKT).

0K 01,

- TOTOBHOCTP K CaMOCTOSATENbHOMY|
NIaHUPOBAHMIO H OCYIIECTBIEHUIO yueGHOH|
IesTenbHOCTH, OPraHM3alkH y4eGHOro|
CoTpynHHYECTBa C MeaarorHyecKuMH|

paBOTHUKAMH 1 CBEPCTHHKAMH, K YHACTHIO B

VCTHBI 1 THCEMERRBH OTpoC.

Tposepouras pagora.
pakTIecKie .

CBMOCTOﬁTeﬂbHHe pa60'n>|,

busnku | HEIe JoKa3aTenscTBa MKT. AGcomoTHas TemmepaTypa Kak Mepa cpeHeil KuneTuyeckoi|OK 02 MOCTPOEHUH MHAMBHUAYaTbHO
ITepMoTHEaMHKH [oHeprHu TEMIOBOro MBHKEHMs YaCTHI BEmeCTsa. Mofens HeansHoro rasa. Cesiss Mexny masnennem u|OK 03, 06pasoBaTeNLHOl TPACKTOPHH
cpenﬂeu KHHOTHYECKO/ SHEprieil nocT, HOTO TEIIoBoro MOJIEKY Tl rasa. OK 04, - oBnajmenHe HaBHKaMH y4YeGOHO-|
Me; Ta30BHe 3aKOHE. BHYTpEHHSS OHEPrHS WAEANbHOTO rasa.OK 08 HCCNeNOBaTENbCKOM, NPOCKTHOH 1
TepMOHHHﬂMHKB. COLMaNbHOR NIeSATENbHOCTH
[PaGoTa npu u3MeneHun 0GHeMa MIEATBHOrO Tasa. 3aKOHH OcHoBH T u rOTOBHOCTS K CaMOCTORTENbHOMY,
[PaGota u KaK CrocoOk! BHYTPEHHEe# 3Hepruy. YpaBHeHHe TennoBoro 6ananca.| TaHHPOBAHHMIO W OCYIIECTBIICHHIO Y4eGHOJi|
TTepBoe 1 BTOpoe Hauana TepMomMHAMuKY. AnuadaTHEri mpouecc. KI1[I Terooro geuratens. Liukn KapHo. esITeNBHOCTH, OpraHM3ANMH y4eGHOTO
COTpYmHEYECTBA C MeAarorHYecKHMH|
paGoTHUKaMU W CBEDCTHHKAMH, K y4aCTHIO B
MOCTPOEHHH HMHAMBUAYANbHOH|
oGpasoBateNLHOi TpaeKTOpHH;
[IpenMeTHbIE Pe3ybTaThl:
- chopMupOBaHHOCTs MOHMMaHHS POTH]
Paspgen 4 .[4.1. TIpeaveT U 3aja4y NEKTPOAHHAMHUKH. OK 01, et B oKOHOMMMECKOH,
DnexTpoxmmaMuKa |JneKTphieckoe B3amMOReicTEHe. 3akon KyoHa. 3aKoH COXDaHEHNS SMEKTPHYECKOTO 3apsAa. 0K 02 TOXHOJNOTHHECKON, COUMAbHON W STHUCCKON
14.2. DneKTpHYecKoe Mose, ero CHIoBas Tpusuun nonei. 0K 03, chepax mesTenbHOCTH HesnoseKa; pond i
PaGoTa CcHN snekTpocTaTHYeckoro mons. [loTemmman. PasHocTs moTenmmanos. Ceass Mexmy|OK 04, MecTa HIHKH B COBPEMEHHOE HayuHOH
10 M PA3HOCTHIO M YeCKOro MoJs. OK 08 KapTHHe Mipa

[lonspu3aIKs AHOTIEKTPHKOB. DHEPrHs 3aPSKEHHOr0 KOH/ICHCATOPA. IHEPTHS HMEKTPAUECKOrO OIS,

14.3. TIOCTOSIHHBIfA 37IEKTPUYECKHUI TOK. 3aKOHBI IIOCTOSHHOTO TOKA.

VCIoBUS W EHCTBHS 5EKTPHYECKOro ToKa. CHJIa TOKA H IIOTHOCTS TOKa. 3aK0H OMa /i y4acTKa [ef.
OnekTpuyeckoe compoTHBIeHHe. C 'b. DIIEKT] 51 CHJla MCTOYHHMKA TOKa. 3aKOH|
OMa anst mOMHO# HemH. BUAB COeNMHEHUS NPOBORHUKOB. 3aKoH [xoyns - JleHna. Pa6oTa H MOIIHOCTE)
[97IeKTPHYECKOT0 TOKA. JIEeKTPHYECKHH TOK B PA3NHYHBIX cpepax. [Imasma. dnmekTponus. OCHOBHEe|
[HOCHTEH TOKa B Pa3NuUHbIX Cpefax. COBCTBeRHAs it

mpuGopsL.

|4.4. MareuTHOE MOJNTe. BeKTOP MHIYKIIMM MarHUTHOTO MO/, [IDHHITAI CYTIePIO3UIUH MarHUTHBIX TIOJIEH.
MarkuTioe rofie MPOBORHHKA ¢ TOKOM. JIefiCTBHG MATHHTHOTO MO HA MPAMONMHCFHL NPOBOTHKK C|
ITOKOM. 3aKOH AMmiepa. ToKOB. Paora 1o C TOKOM B MarHHTHOM|

more.
i 0 TIOJNIST HA 3apsp. Cuna Jloperua.

v wacTam, M Tporpag.

14.5. fIBneHne aeKTPOMarHUTHOR 3akoH

MoTok BeKTOpa MarmuTHOM MEAyKnuE. O[C B Ipasuo Jlenmal

|fIBneHre caMOMHAYKIMK. MHIYKTHBHOCTb. MarHHTHEIE CBOMCTBA BellecTsa. DHePrus MarHUTHOrO MOJIs.

- COOPMHPOBAHHOCTh CHCTEMBI 3HAHMIL 0|
(M3amuecKux 3aKOHOMEPHOCTAX, 3aKOHAX,
TeOpUAX, AEHCTBYOWHMX Ha YPOBHAX
MHKDOMHPa, MaKpOMHPa H MeraMHpaj
IpENCTABNIEHHA O CTPYKTYPE NMOCTPOEHHS]
(buamaeckoit Teopun

- COPMHDOBAHHOCTh YMEHHMsS Pa3NMYaTh
ycnoems mpumeHmMocTH Mogereilf
(puauyeckux Tem W NPOUECCOB (sBNeHHH)
- CcOpMHPOBAHHOCTH yMEHMi MPHMEHSTH|
3aKOHB ~KNaCCHYECKOH MEeXaHUKH,
MONeKyAIpHOM DU3MKH W TEPMOJMHAMAKIL
37IeKTPOIMHAMUKH, KBAHTOBOH GH3UKH Ms|
aHaNMM3a ¥ 00BACHEHHUs SBNIEHHI MUKPOMHPA,
MakpoMEpa M MEraMupa, Pas/uuaTh yCIOoBHS|
pUMERHMOCTH (U3WUECKHX 3aKOHOB,
moHMMaTh BCeoGmui  XapakTep
(DYHIAMEHTAbHEIX 3aKOHOB

- CchopMHPOBAHHOCTS yMeHHi MPHMEHSTH)
0CHOBOMONIATAOMHEE  ACTPOHOMHYECKHE|
MOHATHS, TEOPHH W 3aKOHHI [N1% AHANH3a H]
06BACHEHUS QH3MYECKHX NPOLECCOB
MpOMCXOAAIMEX Ha 3Be3[ax, B 3BE3[HHIX
CHCTeMaX, B MEKranakTH4ecKod cpene;
nBuKeHHs HeOeCHBIX Tell, 3BOMIOLUH 3Be3]] H|
BeenenHoi

- OBTaZieHre Pa3NMHYHBIME CIIOCOGaMH PaboTE|
c i) 0 c|
mcnonp30BAHHEM COBpeMeHHHX|
MHGOPMALMOHHBIX TEXHONOTHH, Pa3BHTHE|
YMEeHHMil KDUTHUECKOTO aHaNM3a M OIEeHKH|

|VCTHBIH ¥ MHCbMEHHBIH 0TPOC.

Pasnen 5. Ko

BOJIHBI

5.1 Vrpyrue BONHEL
KoneGarensuoe Taps c H BEIHYX[ICHEBE MeXaHHYeCKHe|
j 9HEeprHH IpH HOM Tlonep " BOJIHEL,

XapakTepuCTHKH BOMHEL CBOiCTBA MEXAHHYECKUX BOTH. 3BYKOBEIE BOTHHL YTbTDA3BYK U €ro IPHMEHEHHe,
2. HUTHBIE HBIA KOHTYP.

CBOGOTHHE 1 BHHYXIICHHHE SeKTpOMarHHTHEE Kone6aHus. [[peBpaleH e SHEPIHH B KONeGaTeTbHOM

[KOHType. 3aTyXalouie 9NeKTPOMArHUTHbE KONeOanus. [eHepaTop HEe3aTyXaloWMX d/eKTPOMArHATHELX

[koneGanuii. [lepemenuEiit TOK. AKTHBHOE, HEJIKTHBHOE COTP IePEMERHOTO TOKa|

0K 01,
0K 02
0K 03,
0K 04,
0K 08

IPaGoTa ¥ MOIIHOCTb TOKa. [eHepaTopsl Toka. T| Topht. IMomy , Tepefaya u
[onexTposnepran.

5.3. BuxpeBoe a7IeKTpHY€eCKoe Moje. DIeKTPOMAarHuTHbIe BOJHBI, HX CBOHCTBA.

9eKTpOMArHHTHOE N0Me KaK 0COBHIi BUJI MATepHH. OTKPEITEI it KOHTYp. paguo
IA. C. TTonoBrIM. [IHana3oHsl 37€KTPOMarHUTHBIX H3/Ty9eHHH H MX MPAaKTHYeCKoe MpuMeHeHHe. [IpHHIHIE]
[DAJIMOCBS3M H TEJIEBH/ICHHS.

MpakTuyeckoe 3anaTne 6. Pemenue 3amay Ha
[MEXAHHYECKO# CHCTEMEL.

TpakTHyecKoe 3ansTHe 7. Pemenue 3aad Ha ONpe/leNeHue XapaKTePUCTHE BOTHOBOTO MPOIECCa.
[TpakTHyeckoe 3aHATHe 8. Pemenue 3ajgay Ha BIUSHAS pa M KaTyuIKH|
[MHYKTHBHOCTH B IEIIH TIEPEMEHHOT0 TOKa.

MTaGopatopHas paGoTa 1. PacyeT MOrpeuHoCTed Pe3y/IbTaTos H3MepeHHus.

TaBopatopuas pabora 2. Onpe/ienenue yCKOPEHNAS CHITH TAKECTH C IOMOIIbI0 MATEMATHIECKOr0 MasTHAKA.

IapaMeTpoB rap:

y
s yMennii

g
3

T @
sBEHHA U CBOWCTBA 0GBEKTOB, NPOBOAHTH
TENIbHBIE B

MY CTHEI 1 MHChMeHHBII 0Ipoc..

[TpoBepounbIe paBoTEL.
TIpakTHYECKHE PaboThl

U 71abopaTOPHBIX YCJOBHAX, UUTATh H|
ananM3npoBaTh XapaKTePUCTAKH TPHOOPOB 1|
YCTPOVCTB, OGBACHATS IPHHIHMITEL X PAGOTH!
- chopmupoBaHHOCT, yMeHHS pemaTs|
pacueTHbe 3ajayM C SABHO 3a/aHHON H
HesIBHO 3A/IAHKOI (PH3NUECKOI MOTEITI0

- COPMHDOBAHHOCTH YMEHHMS OGBACHATH
ocoGenHOCTH mpoTeKaHES (H3MYECKHX|
SIBIIEHUI

- OBnajeHHe OPraHM3ANHOHHHMHE H
mo3HaBaTENbHBIMU YMeHHIMH
caMOCTOATENbHOT0 NIPHOBPETEHAs HOBHIX|
3HaHMI B IPOLECCE BHIIONHEHHA TPOCKTHELX
u  yueGHO-HCCIIEMOBATENBCKHX pabor,|
ymenusiMmu paGoTaTh B rpymnme
BEIIOJHEHHEM DA3NIMYHEIX COLHATbHEIX]
poneii, mnaHWPOBaTh paGoTy TPYNIEL|
PaLHOHANIBHO PACIPENeNATh IeATENBHOCTD B
HeCTaHNAPTHBIX CHTYaUMsX, a@eKBaTHO|
oLeHHBATH BKJIAJl KAX/I0T0 H3 yYaCTHHKOB|
rpynne B pemenme paccmaTpuBaeMoiil
npoGeMer

- COPMEPOBAHOCTE MOTHBAINN K GyAymei
nmpogeccHOHaNbHOH MNeATENBHOCTH IO|
CrIenuanbHOCTAM — DU3HKO-TeXHHYECKOTO|
podpuns

- chopMHEPOBaHHOCTL TpPEeNCTAaBIeHHH Of
MeTOmax MONyYeHMS  HAYHHBIX]
aCTPOHOMHYECKHX 3HAHUH; BlajfeHHe|
YMEHHSIMH CAMOCTOATEIIbHO (POPMYTHPOBATE)
uens uccrenoBanus (IPOeKTa), BBHIIBHIATh|
rHnOTEe3H Ha OCHOBE 3HAHUZ

Pazpen 6. OnTuka

6.1 FeomeTpuyeckas onTuka. JIMH3BL

[IpsiMonMEeliHOe PacpOCTPaHeHHe CBeTa B OHOPOAHOH cpefie. CKOPOCTh PacIpOCTPaHeHHs CBeTa. 3aKOHH]
loTpakeHHs W mpenoMIeHHs cBeTa. [l0/IHOE BHYTpEHHee OTpakeHue. [/1a3 Kak ONTHYECKAs CHCTEMA.|
lOnTraeckue mprGOpSL.

16.2. BonHOBEIe CBOMCTBa CBeTa. [IPHHLMII OTHOCHTEIBHOCTH DHHIITeHHA.

VMinTepdepenmus ceeta. KorepenTHOCTS. HCmonb3osanne HETepQEpeHIME B HayKe u TexHuke. Judpaxmus|
o emerka. T cBeta. CB

OK 01,
OK 02
0K 03,
0K 04,
0K 08

Moy ckopocTh cBera B BakyyMe. TIDOCTPAHCTEO H BPeMs: B CIELHAN-HOH TeODHH OTHOCHTENBHOCTH.
TpakTHYecKoe 3aHsTHe 9. PelerHe 3aa4 Ha I0CTPOSHHE H300PAKeHNUs B TOHKOH JIHH3E.
MpaxTieckoe 3ansTie 10. Pemenne 3aad #a BOTHOBYIO ONTHKY.

ITpakTyeckoe 3ansiTue 11. Pemenue 3ajay Ha anements CTO.

MaBopatopras paGora 3. O

i pemmeTky.

CamocTosTebHbE PaBOTHL.
TTaGopaTopHbe PabOTHL.

ocHOBOmOMArapmEX GusngecKuy
3aKOHOMEPHOCTEil 1 3aKOHOB, POBEPATD HX
9KCIePHMEHTaNbHBMH  CDe[CTBaMH;
nnaHUpOBaTh W MPOBOAUTH d)mnqecmxe

VCTHEI H THCEMERRB OTpOC.
[poseposssie padoTst.
IpaxTuueckue padoTst
CanmocTosTemsmie padoTs.

THL u

paboThL.

MonyuYeHHY TpPH  BHIIOJHEHHUH|

ocToRepHoCT: HomyseRKOO peaysTata

yMeHHit
U oueHWBAaTh MOCTENCTBUS GHITOBOW Hl
IPOU3BOACTBEHHOM NEATENbHOCTH YeNloBeKa,

¢ du o
MO3MLUMA IKOJNOTHIECKOH

mpencTaBIeHHH O palHOHAaIbHOM|

a Takxke
MCTIONB30BAHME MOCTHXEHWH HAyKW H|
TEXHOJIOTHH AN [aNbHEHIIEro pasBHTHS

0 obmecTsa




Pasgen 7. Kpamtosas|7.l. [Ipenmer u 3amaun kBaHToBO# Qu3uku. KsanTopas runotesa Inanka. Bremnuii gorosnexrpuyeckuii|OK 01, VCTHBIN H MACBMEHHBIH OIPOC..

(pusmka. ®usuka aToma mlsdext. OK 02 [TpoBepouHbe paBoTEL.

aTOMHOTO siIpa TenoBoe u3nyyenue. Pacnpenenenne sHepruyu B crekTpe abcomoTHO HYepHoro Tena. Omeitel A. T'.|OK 03, TIpakTHYecKHe PaboThl

CToneTora, 3aKoHH BHemHero hoTosdhexTa. YpasHeue A. DiHmTeiiHa 411 BHeMHero hotosddexta.[OK 04, CamocTosTebHbE PaBOTHL.

BryTpenmmit GoToadbext. Thmbt GOTOINEMEHTOB. 0K 08 ITaGopaToprbie paboThL

7.2. doToH. KOpIycKyNpHO-BONHOBOI Ayanu3. Mofienu CTpoeHs aToma. KsanToBbe nocTynatel Bopa.

Onsirsi T1. H. JTeGenesa n C. . Bapunosa. Tunotesa JI. Jle Bpoi/s 0 BONHOBLIX CBOACTBaX MUKDOYACTHI .
7IEKTPOHOB. cseta. Coo i Teit a. O

nmmefivaToro CreKTpa aToMa BOMOpOfa Ha OCHOBE KBAaHTOBEIX MocTynaTos H. Bopa. CrionTamHoe ]

[BBIHY K€ HHOE H3/TydeHHe SHepriH. JIa3ephl.

7.3. CocTaB 1 CTpOeHHe aToOMHOTO sApa. H30Toms!. ECTecTBeHHas PAAMOAKTHBHOCTb. 3aKOH PagHOaKTHBHOTO|

pacrana.

Aneprere cume. [leeKT MacCh U 9HEPTHS CBA3M AMPa. SNepHEIe PeaKUuH, PeakuH NeNeHns i CHHTe3a.

7.4. CiocoGel ¥ PerHcTpalHu yacTul. Llensas peakuus feneHus suep.

Sinepnas omepreTnKa. TepMOsSIepHELi CUHTe3. [[oTydeHHe PAHOAKTHBHAIX H30TOTIOB M HX MPHMEHEHHE.|

[BuoOrHyecKoe neidcTBHe DaAMOAKTHBHBIX HM3/y4YeHHH. DNeMeHTapHble HacTHUB. YCKOPHTeH|

eMenTapHbIX YacTHI, DyRAMEHTATbRE B3aMMOTEHCTBAS i CHITL. KBapii.

7.5. CHOHTaHHOE M BHIHYXK/IEHHOE H3JTy4eHHe OHEePrHH.

7.6. slnepuas snepretuia. T it cunTes.

Pasmen 8. Crpoenmne[8.1 [IpuMEHMMOCTh 3aKOHOB QH3UKH [N 0GBICHEHHS NPUPOIE KOCMHYECKHX 00bekToB. ComnedHnas|OK 01, VCTHBI onpoc

Bcenenmoit lcrcTeMa. 3Be3ME H HCTOHHKH HX SHEDTHH OK 02

8.2. Tanaktuka. [TIpocTpaHCT MacTahbl i it. Temnast matepus u|OK 03,

Iremnas omeprus OK 04,

OK 08

5.2 TunoBble KOHTPOJIbHBIE 3a/IlaHUS UJIH HHbIE MaTepHaJIbl

5.2.1 OueHouHbIE CpeACTBA NIPH TEKYNIEM KOHTPOJIe

Tekymui KOHTPOIb 0 AUCIUIIIMHE OyOeT 3aKiIoYaThCsd B YCTHOM U MUCEMEHHOM OIIPOCEe 10 TeMaM
OUCLHUIIMHEL, ITPOBEPKE MPAKTUIECKUX U CAMOCTOSITENIbHEIX PAb0oT, OTYETOB TI0 TabOpPaTOPHEIM paboTaM.

IIpumMepHasi TeMaTHKa KOHTPOJILHBIX BOIIPOCOB

[Tepememenune. [Iyte. CKOPOCTE.

CB0oOOOHOE IafieHue.

[NocTynaTenbHOe U BpalllaTeNIbHOE IBUXKEHUE TBEPHOTro Tela.

BzaumopeiicTBue Ten. [IpUHIUT CyTIEPIO3UIMY CUJI. 3aKOHBI MexaHUKU HbloToHa

Cuna. Macca. Cumbl B MeXaHUKe.

WMnymbec cumnbl. 3aKOH COXpPaHEHUS UMIYIbca. PEaKTUBHOE IBUXKEHUE.

Pa6oTa cuibl. MOIIHOCTE. 3aKOH COXpaHEeHHsS MeXaHUYeCKOH SHepPTHH.

PaboTa HMOTeHIMANLHEIX CUII. JHeprus. KuHeTuueckas sHeprus. [loTeHIManbHAS 9HEPTHU.

[IpuMeHEHNE 3aKOHOB COXpaHEHUS.

PaBHOBeCHE MaTepUalbHOM TOYKM M TBEPAOTO Tema. [IBUXKEHUE XKUTKOCTEN U Ira30B.

MoOMEeHT cuibl. YClIOBUE paBHOBECHS TBEPHOTO Tejla. 3JaKOH COXpPaHEHHWS SHEePTruU B [JUHaAMHUKE
XKUAKOCTH ¥ rasa.

CBsI3b MeXMY [aBleHUEM U CPeNHeN KUHeTUYeCKON 3Heprue MoCTynaTeIbHOTO TEI0BOTO IBUXKEHUS
MOJIEKYT UIeaNbHOTO Ta3a.

PaboTa npu n3MeHeHUN 00beMa UIeaTbHOTO ra3a. 3aKOHH TepMoOuHaMuKu. OCHOBH TEPMOOWHAMUKH.

ITpeoOpa3oBaHue 3HePTUH B (a30BHX mepexomax. CTpoeHMe ra3000pa3HbIX, KUOKUX U TBEPOBIX TEIl.
CpoiicTBa XKugkocTel. VcriapeHre u KoHaeHcanus. Kumnenue.

JNeKTpruYecKoe B3auMonelicTBue. 3akKoH KynoHa. 3aK0H coXxpaHeHUSs 5JIEKTPUIECKOr0 3apsaa.

PaGota cun snekTpocTtaTtudeckoro monsi. [loreHuuasn. Pa3HocTs moTeHumanos. CBA3b MEXAY
HAIPSAKEHHOCTHIO ¥ PA3HOCTHIO MOTEHIIMAIOB 3JIEKTPOCTAaTUYECKOT0 MOJIS.

TMonsgpu3saims OU3NEKTPUKOB. JHEPTUS 3apSIKEHHOTO KOHIeHCAaTOpa. JHEePrus 3JIeKTPUIECKOT0 MO,

YcnoBuss u meNCTBUS 37E€KTPUUECKOro ToKa. CHila TOKa U IJIOTHOCTh TOKa. 3akoH OMa [jigd yd4acTKa
Lenu. INeKTPUIecKoe COPOTUBIIEHHE.

PaGoTa ¥ MOIITHOCTE 3J€KTPUUYECKOTO TOKA. JJEKTPUUECKH TOK B PA3NMHUYHEIX cpefmaX. MarHUTHOe
TI0JIe MPOBOJHUKA C TOKOM. [IefiCTBME MArHUTHOTO II0JIS Ha IPSIMONUHENHHIN IIPOBOJHUK C TOKOM. 3aKOH
Awmmepa. BaumopeiicTBre TOKOB. PaboTa 1Mo mepeMenieHnio TPOBOJHNKA C TOKOM B MAarHUTHOM IIOJIe.

YckopuTtenu 3apsKeHHbIX YacTull. Macc-cuektporpad.

IToToK BeKTOpa MarHUTHOM MHAYKUKUKU. IC MHAYKINY B ABUXKYLIUXCS IPOBOAHUKAX. MHIYKTUBHOCTb.
MarHuTHbEIE CBOMCTBA BellleCTBa. DHEPTHUSI MarHUTHOTO TTOJIS.

Kone6aHus 1 BOJTHEL.

TapMoHMYeCKHe KoneGaHusI.

[TpeBpaleHye 9HEPTUK IPH Koj1e0aTeTbHOM IBUKEHUH.

XapaKTepUCTUKH, CBOMCTBA MeXaHUYECKUX BOJIH.

JneKTpoMarHuTHEIE Kojebanus. CBOOONHEIE U BRHIHYKIEHHEIE 3JIEKTPOMArHUTHLIE KojebaHus.

[TpeBpalrieHue 3HEPTUHU B KonebaTenbHOM KOHTYPE.

[lepeMeHHEIN TOK.

PaboTa 1 MOIIHOCTH TOKA.

TpaHcdopmaTOpHL.

ONeKTpOMarHUTHEIE BOJIHE U UX CBOUCTBA.



Ontuka. 3aKOH OTpaXkeHus U NPeJIoM/IeHHs cBeTa. [loHOe BHyTpeHHEe OTpaXkKeHue.
WnTepdepenuns ceeta. Mudpakuus ceeta. [longpusanus cseta. [Jucnepcus cBeTa.
KBanToBas runorte3a KpanTa. BHemnuit GoTosnekTpudeckuil 3pdexr.
®oTtoMm. Mopenu cTpoerusa atoma. KBauToBbIE ITOCTyIaTH bopa.
Jlazepel.
CocTaB u CTpOeHHEe aTOMHOTO siipa. EcTecTBeHHas pafii0aKTUBHOCTD. LlenmHas peakuus nejneHus sgep.
Kpurepuu oreHUBaHUS:
- 90-100 GanmoB - Ip¥ MPABUILHOM ¥ ITOJTHOM OTBETe Ha [Ba BOIIPOCA;
- 80-89 6annoB - IpHU MPaBUILHOM U ITOJTHOM OTBETE Ha OJWH M3 BOIPOCOB U HEIIOJTHOM OTBETE Ha
BTOPOH;
- 60-79 6anyioB - IpU NPaABUILHOM OTBETE Ha OJUH M3 BOIPOCOB MJIM HACTHYHOM OTBETE Ha o00a
BOIIPOCA;
- 0-59 6anioB - MPU YaCTUYHOM OTBETE TOJLKO Ha ONWH M3 BOMPOCOB, MPU OTCYTCTBUU MPaABUILHBEIX
OTBETOB Ha BOIIPOCHL.
IIIxana oleHNUBaHUS
KonuuectBo 6anmos 0-59 60-79 80-89 90-100

[ITkana oleHUBaHUS HeynosneTBOpUTENIBHO YooBneTBOPUTENBHO Xopomo  (OTIHYHO

IIpoBepouHas padora
[puMeps! 3aa4 Uit TPOBEPOYHON PabOTHI:

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

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

Kputepuu oneHuBaHu:

- 90-100 6anmoB - MpH TIOJTHOM PEIIeHUH ABYX 3amay;

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

- 60-79 6annoB - mpHU IPABUILHOM U IIOJTHOM PEIIeHNH OMHOHN 3a0ayy;

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

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

IIpakTHYecKue padoThI
[TpakTHYeCcKye U CaMOCTOSTe/IbHbIe pPAa0OTH IIPUBEIEHEl B METOOUYECKUX YKa3aHUAX K IPAaKTUYECKUM
3QHSTHUSIM U CAMOCTOSITEJIbHEIM PaboTaM 1Mo Auctuiiuse «Ou3nka».

JIaGopaTopHBIEe PAadOTHI

JTa6opaTopHEEe pabOTH NPUBENEHH B METOOUYECKHUX YKa3aHMUAX K jTabopaTopHEIM paboTaM mo
pucuuiuHe «Ou3nuKa».

Otuét 1o nabopaTopHeM pabotam. OTUET IpeRCcTaBsieTCcs B OyMaxxHoM Bupe. OTYET

HOJIXKEeH COepIKaTh:

1. Ha3BaHwue mabopaTOpHOU PAaOOTEL.

2. Ilenb naGopaTOpHOM pabOTHI.

TpeboBaHUS K OTYETY 110 TabBOpaTOPHEIM paboTam

3. [TpuOopH ¥ TPUHATIEKHOCTH.

4. CxeMy WM PUCYHOK YCTAHOBKY, & TAKXKe PUCYHKH, IOSICHSIONINE BEIBOL pabognx hopmyT.

5. OCHOBHEIE PaCYETHEIE (POPMYIIEL C 00sI3aTEIHHBIM TIOSCHEHUEM BEJIMYMH, BXOASIIUX B GOPMYITY.

6. TaOJIHIIEL.

7. llpumepH pacuéra.

8. Ecnu TpebyeTcs 1Mo 3agaHuio - rpaduKy ¥ fuarpaMMEHL.

9. BeiBop o mabopaTopHou paboTe.

KpuTepuu oneHUBAHMS:
- 90-100 GamnmoB - MPH BHIIOJIHEHUU BCEX MYHKTOB B MONHOM 00BEéMe, 6e3 omuboK; CHeTaHbl



[IPaBUJIbHEIE BEIBOJEL;
- 80-89 6anioB - IPY BHIIONIHEHUHU BCEX NIYHKTOB B IIOJIHOM 00BEME, HO [ONMYIIeHE He3HAUUTEIbHEE
omubKY B pacyeTax He BIUSIONIME Ha BEIBOL;
- 60-79 6asIoB - P BHIIONHEHUH BCEX IYHKTOB B IIOJIHOM 00BEMeE, HO B pacyeTax [JOIYIUIeHH OUUOKY,
BIIMSIIONIVE Ha BEIBOT;
- 0-59 6asIoB - mpy 0OPMIIEHHH Pa3TelioB B HEIIOJHOM 00bEMe.
KonmuuecTso 6annos 0-59 60-79 80-89 90-100

[IIkana oneHUBAHUS HeynosneTBOpUTEIBHO YooBneTBOPUTENHHO Xopomo  (OTIHYHO

5.2.2 OneHoYHbIEe CPEICTBA IIPH MPOMEXKYTOYHOH aTTeCTalluH

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

dopmoil IPOMeKYyTOUYHOU aTTeCcTalluy SBNSETCS 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 3aHONKEHHOCTH, 0OydYaIOUIUICS CaMOCTOSITEJIbHO BHIMONHSET
nabopaTopHbie paboTh, 0HOPMIISIET IO HUM OTHUET, MIPEAICTAB/ISAET BLHIOTHEHHBIE B TETPAOU MTPAKTUYECKUE U
CaMOCTOSITE/IbHEIE PAaOOTHI.

[Tpu mpOBeEHUY TPOMEKYTOUHOTO KOHTPOJIS ofydaomuMcs OyoeT 3afaHo ABa BOIPOCa, Ha KOTOPHE
OHH [OJIXKHEL AaTh OTBETHL.

Hanpuwmep:
Bompoct! 115l MOATOTOBKY K 9K3aMeHY BO 2 ceMecTpe:
1. MexaHn4ecKue U 3JIEKTPOMaTrHUTHEE KOJie0aHus.
2. BonHE B ynpyroii cpefe. 9neKTPOMarHUTHEIE BOJTHHL.
3. Pacuér unTEphEpEeHINOHHON KapTUHHI 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 - IpPY MPABUJILHOM ¥ IIOJIHOM OTBETE Ha OJWH U3 BOIIPOCOB U IIPABUJIBHOM, HO HE
IIOJIHOM OTBEeTEe Ha IPYrOU U3 BOIIPOCOB;
- 60-79 Gamnta - Mp¥ MPaBUIILHOM U HETIONTHOM OTBETE Ha [iBa BOIIPOCA WIIM MTPABUIIEHOM U MOJTHOM
OTBETE TOJIbKO HA OIMH K3 BOMIPOCOB;
- 0-59 Ganna - mpH OTCYTCTBUY ITPABUIIBHEIX OTBETOB Ha BOIIPOCHL.
Konunuectso 6anios 0-59 60-79 80-89 90-100

[IIkana oneHUBAHUS HeynosneTBOpUTEIBHO YooBneTBOPUTENHHO Xopomo  (OTIHYHO

5.2.3 MeTogu4ecKHe MaTepHaJibl, Ope/e/IsIiolIHe MPoueIypsl ONeHUBaHUsI 3HAHUH, YMEHHH,
HABBIKOB U (MJ/IM) ONbBITA IESATEILHOCTH, XapaKTepPHU3YIoIlue 3Tanbl GopMUpPOBaHUS KOMIIETEHIIHH

HOpHJIOK OPraHu3aly IIPOBEOEeHNsI TEKYIIEero KOHTPOJIA U HpOMe)KyTO‘-IHOﬁ aTTeCTalluu IIPeaCTaBJIeH
B [Tonm0XeHUU O HMPOBEJEHUU TEKYUIETO0 KOHTPOJIS U IPOMEXYTOUHON aTTeCcTaluu 00ydalouuxcs,
OCBaMBaUINX 00pa30BaTEIbHEIE MPOTPAMMEI CPETHET0 mpodeccuonanbHoro obpasoBanus B KysI'TY (Mo 06/-
10).

6. Uable cBegeHusI U (MIM) MaTepPHaJIbI

[Ipu ocyIecTBieHny 06pa30BaTeIbHOTO IPOLECCa IPUMEHSIIOTCS CIIeAYIoLre 00pa30BaTe IbHbIE

TUn;

TEXH
ﬂOKyMeHT nognucaH Sj'ngTpg‘]-I[ o TIdANNCHLI0

AxkosneB Anekcen HukoARSHMLINOHHAA C UCIIOJIb30BaHKMEM COBPEMEHHBIX TEXHUYECKUX CPENCTB;

PekTop - HHTEPAKTHBHAS

OELNEPAJIBHOE TOCYOAPCTBEHHOE BIOXXETHOE OBEPA30OBATEJIbHOE
YUYPEXXOEHWE BbICLLEITO OEPA30BAHWA "KY3BACCKNW
rOCYOAPCTBEHHbIN TEXHUYECKUNA YHUBEPCUTET UMEHW T.®.
FOPBAYEBA"

00E16CF19AEF1B29DB06BEB121D580D3D8
Cpok gencteus ¢ 19.03.2024 go 12.06.2025
YL: KasHauencTtso Poccumn
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