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Pabouyio mporpamMmy COCTaBHUII:

IIOIIINUCAHO 311 KY3I'TY
[Tompa3smenenue: Kadhempa TEOPUH U METOOUKH
mpodeccruoHanbHOT0 00pa30BaHUS
IomXHOCTD: TpernoaBaTesb ( BhICIIas KBanupruKauoHHAS
KaTeropusi)

Iara: 28.03.2025 08:21:08

CrtpykoBa Onusa BuktoposHa

Pafoyas mporpamMma o6CyKIeHa Ha 3acelaHuy Kadeaps TeOPUK U METONUKY TPO(HeCCHOHAITBHOT0
o0pa30BaHus

IIporokon Ne 7 ot 25.03.2025

IIOOIIUCAHO 311 KY3I'TY
[Topmpa3spenenue: Kadenpa TEOPUN U METOOUKY
mpodeccruoHanbHOT0 06pa30BaHUS
IMomKHOCTD: 3aBemyrouui Kadenpou (K.H., CII0)
Iara: 31.03.2025 15:47:51

Kabauesckas Enena BsaueciaBoBHA

CornacoBaHO LUKJIOBOU-METOAUYECKOM KOMUCCHEN MaTeMaTUYeCKUX U eCTeCTBEHHOHAYYHEIX TUCIUNIINH
ITporoxon Ne 5 ot 01.04.2025

MOOIMUCAHO 311 KY3ITY
[Topmpa3penenue: Kadenpa TEOPUN U METOOUKY
mpodeccruoHanbHOTo 06pa3oBaHus [[OTKHOCTb:

mpenogaBaTesib ( BhICIIAS KBaTUGUKAIIMOHHAS KaTeTOPUs)
Hara: 22.04.2025 21:49:51

CrtpykoBa Onusa BuKTOpoBHa

CornacoBaHO 3aMecTUATeneM gupekTopa mno YP UII0

MOOIMAUCAHO 311 KY3ITY
[Tompasnenenue: UHCTUTYT NPOGECCHOHATBHOT0 00pa30BaHus
[OJKHOCTD: 3aMEeCTHUTEIb IUPEKTOPa 110 yueOHo! padoTe
Hara: 23.04.2025 09:14:17

[TonyaktoBa HaTtanbs CepreeBsa




CornacoBaHO 3aMecTuTeseM aupekropa no MP UITO

MMOOIIUCAHO 311 KY3I'TY
[Tompa3smeneHue: UHCTUTYT NPOGECCUOHATTBHOTO 00pa30BaHUs
[ OKHOCTh: 3aMECTHUTENh AUPEKTOPA IT0 METONUYIECKON paboTe
Tata: 23.04.2025 14:25:13

bekiieneBa 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¥ 00pa3oBaTenbHON mporpaMMel B cooTBeTcTBUHU ¢ ®T'OC 1o crmenuanbHocty 10.02.05 «O6ecneuenue
“HGOPMaIMOHHOM 6€30I1aCHOCTH aBTOMATHU3UPOBAHHBIX CUCTEM.

Yuebuas gucuuninuHa «dusmka» obecrneyuBaeT GopMuUpOBaHUE OOIMMX KOMIIETEHIWH 10 BCEM BULAM
nesitensHocT ®T'OC mo cmemmansHOCTH 10.02.05 «OOecmeuyeHue HHPOPMAIMOHHON 6e30MaCHOCTH
aBTOMATHU3UPOBAHHEIX CHCTEM».

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. BerbupaTh CIIOCOOHI PerieHus 3amayd mpodeccuoHanbHOM qesTeTbHOCTH, TPUMEHUTENTBHO K
Pa3TUYHEIM KOHTEKCTaM.

JIN4YHOCTHBIE PE3YIBTATH: TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSITEIFHOCTH U CaMOOIIPENENIEHHUIO;
HaJM4re MOTUBALUY K 00Y4EHUIO ¥ INYHOCTHOMY Pa3BUTHIO

METaHpeJIMeTHbIe pesyanaTH: OCBOEHHEIE 06y‘-IaIOH.II/IMI/IC5{ MeXIPEeOMETHERIE IIOHATUA 1
y'HI/IBepcaJ'IBHbIe yqeGHHe JZ[EI;ICTBI/IH (per'J'ISITI/IBHbIe, II03HABATEJILHEIE, KOMMy'HI/IKaTI/IBHbIe)
CITIOCOOHOCTD WX MCIIOIh30BAHUS B TIO3HABATEILHON U COUMANBbHOM MPAKTUKE;

TOTOBHOCTE K CaMOCTOHTeJ'IbHOMy TMIJTaHUPOBAHUIO U OCy'H_IeCTBJ'IeHI/IIO yqeﬁﬂoﬁ nesiTeJIbHOCTYH,
OpraHu3anuy y4eOHOTr0 COTPYOHUYECTBA C IIefarorn4eCcKUMy PabOTHUKAMU U CBEPCTHUKAMHU, K
y4aCTHIO B IOCTPOSHUY MHOUBUYaIbHON 00pa30BaTe/IbHON TPAEKTOPUHU

[IpenMeTHEIE PE3YNIbTATH: CHOPMUPOBAHHOCTE IOHUMAHUS PO PU3UKU B SKOHOMUUYECKOH,
TEXHOJIOTUYECKOM, COLMANbHOU U 9TUYECKOU cepax NesTeTbHOCTH YeJI0BeKa; POJIX U MeCTa (pU3UKU B
COBPEMEHHOU Hay4HOU KapTHUHE MUupa

chOopMUPOBAHHOCTE CUCTEMEI 3HaHUH 0 GU3NIECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX, TEOPUSIX,
OEeUCTBYIOMUX Ha YPOBHAX MUKPOMUDA, MaKpOMUPa U MeraMupa; IpefCcTaBlIeHul 0 CTPYKType
IIOCTPOeHUs GU3NYECKON TEOpUU

chopMUPOBAHHOCTE YMEHUS pa3findaTh YCIOBUS IPUMEHUMOCTH MOfeiell GU3n4eCcKux Tel U
MIPOIIECCOB (SIBIIEHUM)

chOopMUPOBAHHOCTh YMEHUN IPUMEHSTh 3aKOHEI KJITACCUYEeCKOM MeXaHUKY, MONEKYIIPHON QU3UKU U
TEPMOAVHAMUKHY, 3JIEKTPOAUHAMUKY, KBAHTOBOY (DM3UKY [ aHAJIN3a U 00BSICHEHUS SIBIICHUN
MUKDOMUPA, MaKpoMUpa 1 MeraMupa, pa3jandarh YCI0BUS IPUMEHNMOCTU PU3NUeCKUX 3aKOHOB,
TIOHUMATh BCeoOImii XxapakTep GyHIaMeHTaIbHEIX 3aKOHOB



OK 02. OcyImecTBsATh IOUCK, aHATIN3 U UHTEPIPETAINI0 HHGOPMAIMK, HE00XOMUMOMU AJIs
BHITIOJTHEHUS 3afay MpodeCCUOHATBHON IesATeTbHOCTH.

JINYHOCTHBIE Pe3yIbTaThl: TOTOBHOCThL K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH ¥ CaMOOIIPeNeNIeHHIO;
HaJM4re MOTUBALUY K 00YUEeHUIO ¥ THYHOCTHOMY Pa3BUTHIO

MeTanpenMeTHHe Pe3yJIbTAaThl: OCBOEHHEIE 06yanOH.H/IMI/IC$I MeXIIpeOMETHEIE IIOHATUA U
YHUBEPCAJIbHBEIE yqe6Hb1e OeNCTBUSA (peTYHHTI/IBHHe, II03HaBaTEeJIbHEIE, KOMMYHI/IKaTI/IBHI)IG)
CIIOCOOHOCTH MX MCIIOIh30BAHMS B TI03HABATENILHON U COILIMaIbHOU IIPAKTHKE;

TOTOBHOCTB K CAMOCTOSTEJIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBJIIEHUIO y‘-Ie6HOI>i nesaTeJIbHOCTH,
OpraHu3alluu yqe6Horo COTPYOHHUYECTBA C IIeJarorun4eCKuMu pa6OTHI/IKaMI/I " CBEPCTHHUKAMH, K
Y4aCTHUIO B IIOCTPOEHUN I/IH,HI/IBI/II[ya.TIBHOI;I 06pa30BaTeHbH0171 TPAeKTOPHHU

[TpenMeTHEIE PE3YNbTATH: CPOPMUPOBAHHOCTL YMEHUN IIPUMEHSTL OCHOBOIIOJIAraolIe
ACTPOHOMHUYECKHUE TOHATHS, TEOPHUH U 3aKOHHI IS aHANIKM3a ¥ 00bICHEHUST PU3NUYECKUX ITPOIIECCOB
IIPOMCXOMSININX Ha 3Be3[axX, B 3Be3HEIX CHCTeMaX, B MeKTaJlaKTUIECKOU cpefie; TBUKEHNSI HeOeCHBIX
TeJl, 9BOJIIOIIMY 3Be3[ 1 BceneHHON

OBJIa[IeHMe Pa3NMYHBEIMU CIIoco0aMu PabOTH ¢ HHpOpMaluei GU3nIecKoro ConepKaHus ¢
HCII0JIb30BaHMEM COBPEMEHHBIX HHGOOPMalMOHHEIX TEXHOJIOTUM, Pa3BUTHe YMEHUN KPUTUYECKOTO
aHa/M3a 1 OIIeHKM JOCTOBEPHOCTHU I0JIy4aeMol nH(pOopMaIuu

OK 03. ITmanupoBaTh U PEaTU30BEBATL COOCTBEHHOE TPOGECCHOHATBHOE U IMYHOCTHOE Pa3BUTHE.
JIMYHOCTHLIE Pe3y/IbTaTH: TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH ¥ CaMOOIIPeNeNIeHNI0;
Ha/JInyye MOTUBAIIUU K 06yqumo U IMYHOCTHOMY PAa3BUTHUIO

MeTanpenMeTHHe Pe3yNIbTaThl: OCBOEHHEIE OﬁyanOH.II/IMI/ICH MeXIPEeOMETHEIE IIOHATUA 1
YHUBepCaJbHEIEe YueOHEIe NefiCTBUSA (PeTyIATUBHbIE, I03HABATEIbHEIE, KOMMYHUKATUBHEIE)
CITIOCOOHOCTH MX MCIIOIH30BAHUS B TIO3HABATEILHON U COLMANBbHOM MPAKTUKE;

OBJIafIeHMe HaBBIKAMHU y4eOHO-MCCIIeI0BATEIECKOM, TPOEKTHON U COLUANbHOM MesTeTbHOCTH

[IpenmeTHEIE pe3yNbTaTH: CPOPMUPOBAHHOCTh YMEHUY UCCIEN0BaTh U aHaIU3UPOBATh
pa3HooOpa3Hble GU3nNYecKue SIBIEHUS U CBOUCTBA 00BEKTOB, IIPOBONUTEL CAMOCTOSTENIEHEIE
HCCJIeIOBAHUS B PEAJILHEIX U 1a60PaTOPHEIX YCIOBUAX, YUTATh U aHAIM3UPOBATh XaPaKTEPUCTUKHU
npubOPOB U YCTPOUCTB, 0OBACHATh IPUHLIUIIE UX PAOOTHI

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

OK 04. PaGoTaTh B KOJIJIEKTHBE ¥ KOMaH[e, 3(h()eKTHBHO B3aUMOeHCTBOBATE C KOJIJIETaMH,
PYKOBOZCTBOM, KJTMEHTaMH.

JINYHOCTHBIE PE3Y/IbTATHL: HAJTH4KMe MOTHBALMU K 00YUEHHIO U THYHOCTHOMY PAa3BUTHIO;
IleJieHalpaBieHHOe Pa3BUTHeE BHYTPEHHEN TO3ULKUY TMYHOCTH Ha OCHOBE JyXOBHO-HPABCTBEHHBIX
IIeHHOCTeu HapopoB Poccuiickoy @egepanuy, HCTOPUYECKUX U HAIMOHANIBHO-KYJIbTYPHBIX TPATULIAH,
(dbopMrpoBaHUE CHCTEMBI 3HAUMMBIX IIEHHOCTHO-CMEBICTIOBBIX YCTAHOBOK, @HTUKOPPYIILIKOHHOTO
MHUPOBO33PEHHUS, TPAaBOCO3HAHHUS, 9KOJIOTHYECKOH KYNbTYPHI, CIIOCOOHOCTH CTaBUTD IIENIH ¥ CTPOUTH
KHU3HEHHBIE IIJTaHbI

MeTanpeaMeTHEIE PE3YNIBTATH: TOTOBHOCTh K CAMOCTOSTEIFHOMY IIJTAHAPOBAHUIO U OCYILECTBIEHUIO
yueOHOH [esTeIbHOCTH, OPTaHU3aAUUHN YIeOHOT0 COTPYIHUYECTBA C IeJaroTHIeCKUMHU pabOTHHKAMU U
CBEPCTHUKAMH, K YYaCTHIO B TIOCTPOEHUY WHOWBUAYAIbHOM 00pa30BaTEIbHOM TPAEKTOPHH;
OBJIafleHVe HaBhIKaMHU y4eOHO-UCCIEN0BaTEIbCKOM, IIPOEKTHON U COIMANbHOMN eI TETbHOCTH

[TpemMeTHEIE PE3YNbTATH: CHOPMUPOBAHHOCTh YMEHUS 00BSICHATE 0COOEHHOCTH ITPOTEKAHUS
Gbu3NIeCKuX SBJIEHUH

OBJIafleHVe OPTraHU3aI[MOHHKIMY U TI03HABATEIbHBIMU YMEHUSIMU CaMOCTOSITEIIBHOTO TPHOOPETEHNUS
HOBBIX 3HAHUH B ITPOIIECCE BHITONHEHUS MPOEKTHHIX U yUeOHO-KCCIIeN0BaTEIbCKUX PaboT, yMEHUSIMHU
paboTaTh B I'pyIIe C BEIIOJTHEHNEM Pa3IMYHbIX COIMAIbHLIX POJIeH, IaHHPOBaTh PabOTy TPYIIIIH,
PaloHAIBFHO PACIpPENeNsTh OesTeNbHOCTh B HECTAHTAPTHHIX CUTYAIUIX, afleKBaTHO OLIEHHUBATE BKJIAJ
KaXIOT0 U3 YYaCTHUKOB I'PYIINH B PellleHHe PacCMaTpHUBaeMo# mpobieMsl chOPMUPOBAHHOCTD
MOTHBAIMY K OyOyIIeH IpohecCHoHaNbHON NesTeTbHOCTH 10 CIIENUATFHOCTSIM (QU3UKO-TEXHHUYECKOTO
mpodus

B pe3ynbTaTe 0CBOCHHS THUCHHUIUIMHBI 00YYAIOMIHHUCS B 00IEeM [0 TUCHHUIUIHHE T0/IXKeH
JINYHOCTHbIE PE3YIIbTaTHL:

- TOTOBHOCTB K CaMOPA3BUTHIO, CAMOCTOSTEILHOCTH M CaMOOIIPEeIeIeHHIO;

- HalMYre MOTHBALIUK K O0YYEHUIO U TIHYHOCTHOMY Pa3BUTUIO

- TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIILHOCTH ¥ CAMOOIIPEIeIeHHIO;



- HaJIM4ye MOTHBALMY K 00YUEHHIO ¥ INYHOCTHOMY Pa3BUTHIO;

- lleJleHAIIpPaBlleHHOE pa3BUTHeE BHYTPEHHEU NO3UILUU JINYHOCTH HAa OCHOBE OyXOBHO-HPABCTBEHHBIX
IeHHOCTe! HapopmoB Poccuiickou ®epepaluy, UCTOPUUYECKUX U HAIMOHAIbHO-KYJIbTYPHEIX TPafgulLUi,
dbopMUpOBaHUE CHUCTEMb 3HAYUMEIX II€eHHOCTHO-CMBICIIOBHIX YCTAHOBOK, AHTHUKOPPYMIIIMOHHOTO
MHUPOBO33PEHUS, TPABOCO3HAHHUS, 3KOJIOTUYECKON KYJIbTYPH, CIOCOOHOCTH CTAaBUTh LIEJIM U CTPOUTH
JKM3HEHHEBIE TTaHbI

MeTanpeaMeTHEE PE3YIbTATH:

- OCBOEHHEIE 00YYAIOIIMMHUCS MeXNpPeOMeTHbIe TMOHSATUS ¥ YHUBEpPCANbHEE y4eOHBIE HEeWCTBUS
(perynaTuBHEE, I03HaBaTENIbHEIE, KOMMYHUKATUBHEIE)

- CII0OCOOHOCTH MX MCIIOIh30BAHUS B TIO3HABATEILHON U COLMANIbHOM MPAKTUKE;

- TOTOBHOCTb K CaMOCTOSITEIbHOMY IIJIAaHMPOBAHUIO U OCYI[ECTBJIEHUI0 yueOHOU IesATeIbHOCTH,
opraHu3anuu yueObHOr0 COTPYOHUYECTBA C MefarornyeCcKuMu pabOTHUKAMM U CBEPCTHUKAMHU, K YH4aCTHIO B
TTOCTPOEHUY HWHAWBUIYaTbHON 00pa30BaTebHOM TPaeKTOPUN

- OBJIafieHMe HaBHIKaMu y4eGHO-UCCIIe0BaTeNbCKOM, TPOEKTHON ¥ COLMATbHON AeITeTbHOCTH

- TOTOBHOCTb K CAMOCTOSITEJIBHOMY IJIAHWPOBAHUIO U OCYIIECTBIEHHUI0 yueOHOH MesTelbHOCTH,
opraHu3anuy y4eOHOTO COTPYAHUYECTBA C NeJarorudeCKUMU PaOOTHUKAMHU U CBEPCTHUKAMHU, K YYaCTHIO B
IIOCTPOEHUY MHOUBUAYAIbHON 00pa30BaTeIbHON TPAEKTOPHUHY;

[IpenmeTHEIE PE3YNIBTATHL:

- cOopMUPOBAHHOCTh IIOHUMAHUS PO (PU3UKYU B 9KOHOMUYECKON, TEXHOJIOTUYECKON, COIMANbHON U
3TUYECKOM cepax [esTeIbHOCTH YeI0BEKa; POJIU U MeCTa (GU3MKU B COBPEMEHHON Hay4YHOU KapTUHE MUpa

- copMUPOBAaHHOCTh CHUCTEMHBI 3HAHUN 0 HUINYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOpUX,
OEeNCTBYIOIINX Ha YPOBHAX MUKPOMHKpA, MAaKpoMHUpa ¥ MeraMupa; MpefCTaBlIeHnui 0 CTPYKType MOCTPOEHHUS
(hU3NIECKON TEOPUH

- cpOpMUPOBAHHOCTh YMEHUS Pa3inudaTh YCJIOBUS IPUMEHUMOCTHU Mopjejeld QU3UYECKUX Tel U
TIPOIIECCOB (SIBIEHUM)

- c(OpMUPOBaHHOCTL YMEHUY IPUMEHSTh 3aKOHBI KJITACCUUECKOU MeXaHUKY, MOJIEKYISIPHOU (QU3UKU U
TEPMOOVUHAMUKHY, 3JIEKTPOOUHAMUKY, KBAHTOBOU (QU3UKU IJ1s aHalu3a U 00BbACHEHUS SBIEHUN MUKPOMUDA,
MaKpoMHpa ¥ MeramMupa, pa3iaudaTh YCIOBUS MPUMEHUMOCTH HU3NIECKUX 3aKOHOB, MOHUMATh BCEOOITUI
XapakTep QyHIaMeHTalTbHEIX 3aKOHOB

- chOpMHPOBAHHOCTh YMEHUH IPUMEHSITh OCHOBOIIOJIATAoL[e aCTPOHOMUYECKHE TIOHSITUS, TEOPUHU U
3aKOHH OJjIs aHanu3a U 00BACHEHUS (U3UUYECKUX MPOIECCOB MPOUCXOASIIAX Ha 3BE3[aX, B 3BE3MHBIX
CUCTEMaX, B MEXKTaJIaKTUUECKOH Cpefie; NBUKEHUS HeOECHEIX TeJl, 9BOJIIOLNY 3Be3] U BceneHHOM

- OBJIaJleHHE PA3NUYHEIMU crmocobamu paboTh ¢ wHDOpMaumeld GHU3UYECKOTO COAEepPKAHUT C
KCIIONb30BaHUEM COBPEMEHHBIX MH(GOPMAalMOHHEIX TeXHOJIOTUY, Pa3BUTHE YMEHUM KPUTUUECKOT0 aHalu3a U
OLIEHKM NOCTOBEPHOCTH IOJTy4yaeMol nHGOpMaIu

- copMUPOBAHHOCTh YMEHUM UCCIEN0BATh U aHATU3UPOBATh Pa3H000pa3Hbe GU3NUECKUE SIBIICHUS U
CBOMCTBa 0O6BEKTOB, MPOBOAUTH CAMOCTOSATENIbHBIE UCCIIEIOBAHUS B PEaNbHEIX U JTa60OPaTOPHBIX YCIIOBUSX,
YUTATh ¥ aHATU3UPOBATh XapaKTEPUCTUKY TPHOOPOB U YCTPOUCTB, OOBSCHSITH MPUHIUIE HX PAO0OTHI

- ¢hOpMUPOBAHHOCTL YMEHHUS pellaTh pacueTHHIE 3afayd C SIBHO 3afaHHON M HESIBHO 3aJaHHOU
(hbU3nIECKOUN MOJIEITBIO

- cOPMHUPOBAHHOCTb YMEHUS 00BSICHATE 0COOEHHOCTH MPOTEKAHUS HUINUECKUX SBJIEHUH

- OBJIafIeHNE OPTaHU3AIlMOHHLIMY ¥ [T03HABATENILHEIMU YMEHUSIMHE CaMOCTOSITEIBHOT0 IPHOOpETeHNS
HOBBIX 3HAHUY B [IPOIECCE BHIIOJHEHUS IPOEKTHEIX U yueOHO-UCCIe[0BaTeNIbCKUX PaboT, ymeHusmMu paboratsb
B T'PYIIE C BHIMOJHEHWEM Pa3IMYHBIX COLMANBHBEIX POJIEH, TIaHUPOBATh PabOTy T'PYMIL], PallMOHATIBHO
pacmpefensTh AeATEeIbHOCTh B HECTaHHAPTHBIX CHUTYalMSIX, afleKBaTHO OI[eHHMBATh BKJIaM KaXK[IOTO U3
y4aCTHUKOB T'PYIIH B pellleHre paccMaTpHUBaeMoOi MpoOieMsl ChOPMUPOBAaHHOCTh MOTHBAIIUY K OymyIIen
npodeccroHanbHOM [esTeNIbHOCTH 10 CIEUaIbHOCTIM GU3UKO-TEXHUYECKOTO IPOPUIIST

2. CTpyKTypa H conepKaHHe THCIHIIINHbBI

2.1 O0bpeM AUCOHUIIIMHBI M BUOBI Y4e0OHOH PadoThI

KonuuecTBo 9acoB
(010 30(030

®opma 00ydeHHS

Kypc 1/ Cemectp 1
O0BeM JUCLHIIIMHEI 66
B TOM YHKCJIIE:




o 6 KouyecTBO 4acoB
opMa 00y4eHHUsI 00 301030
/AeKyuu, ypoKu 32
nabopamopHvlie pabomul
npakmuyeckue 3aHAMuUA 16
Koncynbranumn
CamocTosTenbHas paboTa 18
[TpoMmexyTOouHas aTTeCTalus
VupuBuayanbHOe IPOEKTUPOBAHNE
®opMa NPOMeKYTOYHOH aTTeCTAlHH
Kypc 1 / Cemectp 2
O0BLeM OUCLHIIIMHBI 78
B TOM YHCJIE:
/AeKuulU, ypoKu 22
nabopamopHvie pabomul 22
npakmuyecKkue 3aHamus 22
Koncynbranumn
CamocTosTenbHas paboTa 12
[IpoMmexyTOouHas aTTeCTaIUsA
VHpuBuUayanbHOe IPOEKTUPOBAHNE
®opMa NPOMeKyTOYHOH aTTeCTalHH ouhdepeHIMPOBAHHBIN 3a4€ET
2.2 TeMaTHYECKHH IIJIaH M COEePXKaHUe TUCIHIUITHHBI
HaumenoBanue|Cogepxkanue yuebHOT0 MaTepuasna U GOPMEl OpraHu3aluy OesTenbHoCTH|O6BeM
pasgenoB U TeM |00y4Yaromuxcst B Yacax
Pa3gen 1. du3nKa U MeTObl HAYYHOI' 0 NO3HAHUS 4
1. ®u3uka - pyHHaMeHTaIbHas HayKa O Ipupofe.
EcTecTBeHHO-HAyUYHBIH METOJ MO3HAHUS, €T0 BO3MOXKHOCTH ¥ TPAHUIIH|2
TIPUMEHUMOCTH. JKCIIEPUMEHT U TEOPHUS B IIPOILECCE TO3HAHUSA IPUPOIHL.
MopenupoBaHue Gu3ndecKux SBIEHUHN U IPOIeccoB. POk sKCIIeprMeEHTa
¥ TEOPUU B IpPOIlecCe NO3HaHUA NpPUpOAH. Pu3nyeckas BeIUYUHA.
[TorpemnocTy U3MepeHUU GU3nYeCcKux BenudrH. OU3nyecKue 3aKOHHI.
I'paHULBE TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IoHATHE 0 PU3NUYECKOU
KapTuHe Mupa. 3HaueHue Gusuku npu ocBoeruu npodeccuit CIIO.
1.2. MaTemaTuka B Kypce QU3UKM: CKaJIIPHbIE U BEKTOPHBEIE BEJIUYUHHI, |2
37IEMEHTHI BEKTOPHOM anrebphl.
Pazpen 2. MexaHHuKa 22




2.1. TlpegMeT u 3apmadyd KIaCCU4YeCKOM MeXxaHHKU. KuHeMaTHyecKue
XapaKTEPUCTUKU MEXaHUYECKOTO JBUKEHUS.

[Tepememenue. Ilyts. CrKopocTh. PaBHOMepHOe MNpPSIMOJIUHENHOE
OBUXKEHME. YCKopeHUe. PaBHOIIEpEMEHHOE MPSIMOIMHENHOE MBUXKEHUE.

2.2. CpobogHOe mapmeHue. [IBuxKeHHe Teja, OPOIIEHHOTO MOA YrJIOM K
ropu3oHTy. [locTymaTenbHOE U BpallaTeIbHOE IBUKEHKMe TBePAOro Teja.

2.3. B3aumopencTBue Tel. [IpHHIUIN CYIepHO3UIUU CUI. 3aKOHE
MexaHUKU HploTOHA

HNuepruanvHas cucreMa orcyera. Cuna. Macca. Cumnbl B MexaHUKe.
IBuxeHue HeOECHBIX TENl U UX UCKYCCTBEHHHIX CIYTHUKOB. fIBNIEeHuS,
HabofaeMble B HeMHEPIMaIbHEIX CUCTeMaX OTcueTa.

2.4. UMnynbc cunbl. 3aKOH COXpaHEHUS UMITyIbca. PeakTUBHOe [BUXKEHUE.

2.5. Pabora cumsl. MOLUTHOCTh. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTHUH.
PafoTa moTeHUMANbHHEX CHUJI. JHeprus. KuHeTudyeckas sHeprus.
[loTeHuuaneHas sHeprus. [IpuMeHeHVe 3aKOHOB COXPaHEHUS.

2.6. PaBHOBecue MaTepHalbHOU TOYKM U TBEPHOTO Teja. [[BUXKEHUE
KUTKOCTEH U ra30B.

MoMeHT cumkl. YCI0BUEe paBHOBECHS TBEPHOTO Tejla. 3aKOH COXpaHEeHUs
SHEPruy B IMHAMMKE XKUOKOCTH U ra3a.

B TOM 4KCIe, IPAKTHYECKHX 3aHSITHH ¥ JIa00PaTOPHBIX padoT

[IpakTuueckoe 3aHATHe 1. Pemenue 3agady Ha KUHEMaTUKY
[IOCTYIATe/IbHOT0 [BUXKEHUs Tell.

HpaKTI/I‘{eCKOB 3aHATHE 2. PemeHue 3amady Ha OUHAMUKY
IIOCTYIIAaTEJIbHOTO AOBUXEHUIA

[IpakTruueckoe 3aHATHe 3. PelneHue 3amayd Ha 3aKOHHl COXpPaHEHUS B
MeXaHUKe

CamocrosiTetbHast paGOTa oﬁyqalom;nxca

I/I3yquHe " KOHCIIEKTUPOBAHUE TEMEI «[IBuXeHUE HeOEeCHBIX TENl U UX
HNCKYCCTBEHHBIX CIIYTHUKOB. fBnenus, HabmMIOmTaeMble B HenHepIXuaJIbHbBIX
CHUCTeMaX OTCHeTa».

Pa3gen 3.

OCHOBBI MOJIEKY/ISIDHOH (DU3UKH M TEPMOTHHAMHKH
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3.1. IlpenMeT u 3ajauy MOJIEKyIIPHO-KUHETHYeCKOU Teopun (MKT).
JKcnepuMeHTaNbHEIe JoKa3aTenbcTBa MKT. AGcomioTHas TeMmeparypa
Kak Mepa CcpefHel KMHeTHYeCKON SHEePTuH TeIIOBOTO IBUXKEHUS YaCTHI]
BemecTBa. Mofenb HaeanbHOro rasa. CBsa3b MeXAYy [aBlleHUEM U CpefHeN
KUHETHYEeCKOH! 3Hepruey MoCTyIaTeIbHOI0 TeIJIOBOT0 JBUXKEHUS MOIEKYI
HfeanbHOrO rasa.

3.2. YpaBHeHue MeHpeneeBa-Knaneliposa. ['a30Brle 3aKOHB. BHYTpeHHSIS
SHEePTHUs UOeanbHoro rasa. TepMonuHaMUKa.

PaGora npu u3mMeHeHuM oO6beMa HOealnbHOTO ras3a. 3aKOHH
TepMonuHaMuKu. OCHOBH TepMoguHaMuKy. PafoTa u Temnonepenada Kak
croco0Ob M3MEeHEHUS BHYTPeHHeH 3Hepruu. YpaBHEHHUEe TeIJIOBOTO
6anaHca. IlepBoe u BTOpOe Hauana TepMOOMHaMUKU. AnuabaTHHN
npornecc. KIIJ temmoBoro peuratens. Lukn Kapso.

3.3. ArperaTHBle COCTOSHHS BemecTBa. ®a30Brie mepexonrl. BmaxkHOCTD
BO3MyXa.

I[IpeoOpas3oBaHue sHepruu B (a30BHX mepexomax. CTpoeHHe
ra3000pa3HLIX, XKUIKAX ¥ TBePHOLX Tela. CBOWCTBA XKUAKOCTeH. McmapeHue
v KoHOoeHcanusi. Kunenue. HacrhllleHHBe ¥ HEHACHIIEHHBIE IIapHL.
AGConoTHAs ¥ OTHOCHTENbHAs BIAaXkKHOCTb BO3OyXa. IICHXpoMeTp,
rurpomeTp. TouKa pockl. Mofenb CTPOEHUs TBEPARIX Tell. MexaHUYeCKue
CBOICTBA TBEPABIX TeTL.

B TOM uHCIe, IPAKTHYECKHX 3aHATHHU U Ta00pPaTOPHBIX paboT

[TpakTuueckoe 3aHsaTue 4. PellleHue 3afayd 0 MOJIEKYIIPHON GU3KKe.

[IpakTHueckoe 3aHATHE D. PelleHue 3aay 10 TepMOAHAMUKE.

CamocTrosiTetbHas1 paGOTa oﬁyqamm;nxcsl

HsyquI/Ie U KOHCIIEKTHUPOBAHUE TEMEIL «AGcomoTHaS TeMIlepaTypa KakK
Mepa cpenHeﬁ KHHETUYEeCKOU 9QHEPTHuHu TEIIJIOBOTO OBHXKEHHUSA 4YaCTHIl
BelecTBa».

NN IE




I/I3yquHe 1 KOHCIIEKTHUPOBAHNE TEMEL «HackImeHHbEEe U HeHaCHIIIeHHEIE
TIapHIL. AGCOMIOTHAS ¥ OTHOCUTEJIbHAS BIIa?KHOCTh BO3OyXa».

Pa3zgen 4.

J/IeKTpoaHuHaAMHKA

10

4.1. TlpegMeT u 3afayy 3MeKTPOIUHAMUKH.
JnekTpUUecKoe B3aumMojelcTBue. 3akoH KyrmoHa. 3aKOH COXpaHEeHUST
37IEKTPUYECKOT0 3apsya.

4.2. OnmeKTpuYecKoe II0Jie, €Tr0 CHUJIOBas XapaKTepucTuKa. [IpuHUHNI
CYTIepIIO3UIUHU TI0NEH.

PabGoTa cuI 91I€KTPOCTATHYECKOTO Mmons. IloTeHIuan. Pa3HOCTH
TOTeHIIHanoB. CBA3b MEXY HAPAKEHHOCTHIO U PA3HOCTHIO ITOTEHI[MAIOB
3J7IEKTPOCTATUYECKOTO TI0JIS.

[Tonsapusanus OUSNEKTPUKOB. JHePrus 3apsKeHHOTo KOHAEeHcATopa.
DHeprusi 3MeKTPUYECKOro IO,

4.3. TIOCTOSHHEIN 31eKTPUYECKUYN TOK. 3aKOHEI IIOCTOSHHOTO TOKa.
YcnoBus u [eNCTBUS 3NEKTPUYECKOro Toka. Cuila TOKa M NJIOTHOCTb
ToKa. 3akoH OMa [jig y4JacTKa Ielu. OJIeKTPUYecKoe COIPOTUBIIEHUE.
CBepXIIpOBOIUMOCTE. JJIEKTPOOBUXKYIIas CUJIa UCTOYHUKA TOKA. 3aKOH
OMa f15 MONHOM enu. Bumsl coeguHEHUsT IPOBOOHUKOB. 3aKOH [IKOyns
- Jlenna. Pa6oTa ¥ MOIITHOCTh 9TTEKTPUYECKOTO TOKA.

CamocrosiTe/IbHasi padoTa 00yJIaIoUIUXCs

JONeKTpUUYEeCKHHM TOK B Pa3JIMYHHIX cpedax. [Ima3dma. OMeKTpOnIu3.
OCHOBHHE HOCHTENH TOKa B Pa3NuUYHHBX cpemax. CoGcTBeHHAs
TIPOBOOMMOCTD ITONTYIIPOBOTHUKOB. [T0yIPOBOMHUKOBEIE ITPUOOPEHL.

4.4. MarsuTHOe nojie. BeKTop MHOYKIIUY MarHuTHOrO nojusd. IIpuHuun
CYNIepIO3UINY MarHUTHEIX IIOJIEN.

MarsuTtHOe 1071e IPOBOJHUKA C TOKOM. [leiCTBMEe MarHUTHOIO IO Ha
IpSIMONUHENHHY IPOBOOHUK C TOKOM. 3aKOH AMnepa. B3aumopeiictue
TOKOB. PaboTa 1o nmepeMelrneHnio IPOBOAHUKA C TOKOM B MarHUTHOM IIOJI€.
IeicTBUE MarHUTHOTO TI0JIS Ha ABUXKYUIMUCS 3apsan. Cuna JlopeH1a.
Yckoputenu 3apsKeHHBIX yacTull. Macc-cnekTporpad.

4.5. fBneHne 37IeKTPOMarHUTHON MHAYKUWU. 3aKOH 3J1€KTPOMarHUTHOU
HHOYKINY.

[ToTok BekTOpa MarHUTHOU uHAOyKnuu. I[C UHAYKIUY B OBUXKYIIUXCSH
mpoBogHuKax. [IpaBuno JleHua. fIBneHre caMOMHAYKIMY. MHOYKTUBHOCTS.
MaruuTHbe CBOHCTBA BellleCTBa. JHEPTUSI MarHUTHOIO IIOJIS.

HTroro:

66

HpOMe)KYTO‘-IHaﬂ aTTeCTanusa

HanMeHoBaHUue
pa3{ernoB ¥ TeM

Copmepxanue yue6HOro MaTeprana ¥ GopMbl OPraHU3AIMY AeSTeIbHOCTH
00yJaIoNUIXCsT

O6BpeM
B Yacax

Cemectp 2

Pa3gen 5.

KoneO0aHusi 1 BOJTHBI

29




5.1 Mexanunyeckue KoneOaHus. YIpyrue BOIHHL.

KonebaTenbHoe mBuxeHue. 'apmoHuueckue kKonebanus. CeobonHEE U
BHIHYXKJEeHHbIE MexaHudeckue konebaHud. [IpeBpalleHue 3HEPTUyu Ipu
KonebaTenbHOM [BUXeHUU. [lomepedyHEle M NPOXOJIbHEIE BOJIHEL.
XapaKTepUCTUKU BOJIHEL. CBONMCTBA MeXaHMUECKUX BOJIH. 3BYKOBhHIE BOJIHEL.
YnbTpa3sByk U ero npuMeHeHUe.

5.2. OnmekTpoMaruuTHbEe Konebanus. KonebGaTembHbIN KOHTYD.

CBO6OJ1HBI€ U BBIHYX[OEHHBI€ 3JIEKTPOMArHuUTHEIE KoJyieOaHusd.
[IpeBpaimeHre 9HepPruu B KonebaTeNnbHOM KOHType. 3aTyxaloliue
3MeKTPOMarHuTHLE Kojnebanus. [eHepaTop He3aTyXaloIIuX
97IeKTPOMATHUTHEIX KojeOaHui. [lepeMeHHEIH TOK. AKTUBHOE, eMKOCTHOE
¥ WHOYKTHBHOE COIPOTHBIIEHUS IIEPEMEHHOTO TOKa. PaboTa ¥ MOLIHOCTD
Toka. ['eHepaTopkl Toka. TpaHchopmaTops. IlonyueHue, nmepegada u
pactpefienieHre 3IeKTPOIHEPTUHU.

5.3. BuxpeBoe 3NeKTpUYeCcKoe Iojie. IJIeKTPOMAarHUTHLIE BOJIHEL, UX
CBONCTBA.

DNIeKTPOMArHuTHOe II0oje Kak o0coOniit Bupg Matepuu. OTKDPHITHIHM
KonebaTenbHBIN KOHTYP. M300peTenue pamuo A. C. TTomoBbiM. [Irama30Hb
3JIEKTPOMATrHUTHEIX U3NyUYEeHUM U UX IpPaKTUUYeCKOe IPUMEHEHUE.
[TpuHDUNOE PafUOCBA3U U TEJIEBUNEHUS.

B TOM 4HCIIe, IPAaKTHYECKHX 3aHATHH U J1a00pPaTOPHBIX padoT
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[TpakTudeckoe 3aHATHE 6. PellleHne 3afayd Ha onpepesieHNe TIapaMeTPOB
TapMOHMYECKUX KONTeOaHUH MeXaHUIeCKOU CHCTEMEI.

HpaKTI/I‘{eCKOS 3aHsATHE 7. PemeHue 3apad Ha omnpeneieHue
XapPaKTePUCTUK BOJIHOBOTO IIpOLEecca.

[IpakTryeckoe 3aHATHEe 8. PemeHue 3amad Ha UCCIeNOBaHNE BIUSIHUSA
KOHJeHCaTopa ¥ KaTyIIKN UHAYKTUBHOCTY B LIeIIM IIEPEMEHHOTO TOKaA.

JTabopaTtopHas pab6ota Nel OmpeneneHue yCKOPEHUsT CBOOOMHOTO MafleHus
C IIOMOIIIBI0 MAaTEeMATHYECKOI'0 MasiTHUKaA

Jlab6opaTopHas paboTa Ne 2 M3yueHue 3aKOHA COXpaHEHUST MeXaHUYECKON
SHEepruu

JlabGopaTtopHasi pab6ota Ne3 HM3mMepeHHe OTHOCHUTENbHOH BIAXKHOCTH
BO3[yXa

JlabopaTopHas pa6oTa Ne4d HM3ydyeHue NOCHENOBATENbBHOTO U
TapasebHOT0 COeIMHEHUU ITPOBONHUKOB

Jla6opaTtopHas pa6ota Ne 5 M3ydyeHue SIBIEHUS 3TeKTPOMATHUTHOMH
AHOYKIUU

CamocrosiTe/IbHasA paboTa 00yJalonIuxcs

M3yueHne ¥ KOHCIEKTHPOBAHKE TeME «3BYKOBHIE BOJHHL. YIIbTPAa3BYK U
€ro IPUMEHEHUEY.

H3yueHre ¥ KOHCIEKTUDOBaHUE TeMHl «[lepeMeHHEIM TOK. AKTUBHOE.
EMKOCTHOE U HHAYKTUBHOE COIPOTUBIIEHUS IEPEMEHHOTO TOKa».

Pa3zgein 6.

OnTHKa
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6.1 T'eomeTpruueckas onTuKa. JIMH3EL

[TpsmonuHeNHOe pacnpocTpaHeHNe CBeTa B ONHOPONHOM cpefe. CKOPOCTh
pacnpocTpaHeHUsl CBeTa. 3aKOHH OTpaXKeHUS U IPeioMIeHHs CBeTa.
[TonmHOe BHyTpeHHee oTpaxeHHe. ['71a3 Kak ONTHUYeCKas CUCTeMa.
Onrtuyeckre IpUOOPHL.

6.2. BonHOBEIE CBOMCTBa CBeTa. [IpUHLIXII OTHOCUTENIBHOCTY JUHIITENHA.
HuTepdepennus cBeta. KorepeHTHOCTD. Mcnionb3oBanre UHTEPPEPEHITUU
B HayKe u TexHuke. [udpaknus cBeTa. JudbpakiuoHHas pelleTKa.
[Tonsipusamus ceeta. [longpoupsl. Jucnepcus cBeta. UHBapUaHTHOCTD
MOIYyJid CKOPOCTX CBeTa B BaKyyMe. IIpocTpaHCTBO U BpeMs B
CITeIabHOM TEOPUU OTHOCUTEILHOCTH.

B TOM uHCIe, IPAKTHYECKHX 3aHATHH U Ta00pPaTOPHBIX padoT

IMpakTHueckoe 3aHATHe 9. PelleHre 3aay Ha IOCTPOEHHE U300PaKeHUS B
TOHKOU JIMH3E.

[pakTuyeckoe 3ausaTue 10. Pemenre 3afgay Ha BOITHOBYIO OIITHKY.




[Tpaktuueckoe 3ansatue 11. Pemenue 3agad Ha aneMeHTH CTO. 2
JlabopaTopHas pabora Ne 6 OmpemeneHue MmokKaslaTess IpeoMIeHUs|3
CTeKsa

JTabopaTopHas pabora Ne 7 U3mMepeHUe OIUHB CBETOBOW BOJIHBEI IpHu|3
TTOMOIIM TUGPAKIMOHHON PEIIeTKH
CamMocTosiTeTbHasi padoTa 00y4IaIOIHUXCS 2
Vi3yueHue U KOHCIIEKTHPOBaHUE TeMHl «}CIlonb30BaHue HHTEPGEPEHLIUY B
HayKe U TEXHUKE>.

Pa3pen 7. KBanToBas ¢pusuka. Pu3uKka aToMa U aTOMHOIO siipa 27
7.1. [lpegmeT u 3aflayu KBaHTOBOW pu3uku. KBaHToBas rumnoresa I1naHkKa.
BremHuuit hoToanekTpudeckuii apdexr. 2
TemnnoBoe u3nydenue. PacmpeneneHue HEPTUH B CIEKTpe aOCOMIOTHO
yepHoro Tena. OnbiTe A. I'. CToneToBa, 3aKOHH BHeIHero GoToadderTa.
YpaBHeHue A. OuHmTelHa g BHellHero gotoaddekTa. BHyTpeHHUN
doToaddext. Tumer HOTO3TEMEHTOB.

7.2. ®oTtoH. KOpHyCKynsapHO-BONHOBOU Ayanu3M. Mopenu CTpOeHHd|2
atoMa. KBaHTOBEIE ITOCTyNnaTH bopa.

Omnwitel I1. H. Jle6emera u C. Y. BaBunoBa. I'umorte3a JI. [le Bpoiins o
BOJTHOBHIX CBOMCTBaxX MHUKpoYacTull . [Iudpakius 371eKTPOHOB. [laBIeHue
cBeta. CooTHOIIEHNE HeompemeneHHocTed [ei3enbepra. OObsICHEeHHUE
JIMHEeNYaToro CIIeKTpa aToMa BOJOPOAa Ha OCHOBE KBAHTOBHIX IIOCTYJIAaTOB
H. Bopa. CnoHTaHHOEe U BEHIHYXIEHHOE U3TTydeHUe 9HEPruu. Jla3eprl.

7.3. CocTtaB u CTpoeHUe aTOMHOTOo smpa. M3orons. EcTecTBeHHas|2
PafiMoaKTUBHOCTh. 3aKOH Pagu0aKTUBHOIO paclaja.

Anepuble cunkl. JedeKT MacChl ¥ SHEePrus CBA3U fAgpa. AnepHble peakIny,
peakiuu neeHus U CUHTEe3a.

7.4. Ciocobbl HaOMIONEeHUsT U PETUCTPALMU 3apsAkKEHHBIX YacTull. lemHast|2
peakuus feleHus amep.
fmepHas o9HepreTuka. lepMosApmepHHU cuHTE3. I[lonydeHue
PafioaKTUBHBIX M30TONOB U UX IpUMeHeHMe. bruonorunueckoe neicTeue
PaguoOaKTUBHEIX W3Jy4eHUH. DjeMeHTapHbe YacCTULHL. YCKOPUTEIH
3JIeMeHTapHHX dacTull. OyHOaMeHTallbHEIE B3aUMOMENUCTBUS U CHIIBL.
KBapku.

B TOM 4HCIe, IPAKTHYECKHX 3aHSITHH ¥ J1a00PaTOPHBIX padoT 13
[TpakTuyeckoe 3ansATe 12. PelieHue 3aay Ha pacupefeieHue SHEPTUuH|2
B CIIEKTpe U3Iy4eHUs abCOTI0THO YEPHOTO Tea.

[IpakTudyeckoe 3aHgaTHe 13. PemeHune 3amad Ha BOJTHOBHIE CBOMCTBa|2
MHUKPOYACTHII.

[IpakTuyeckoe 3aHATHe 14. PemeHue 3ajay Ha COCTaB U CTPOeHUe|2
aTOMHOTO sfpa.

[IpakTuyeckoe 3aHATHEe 15. PellleHue 3ajiay Ha CHEKTPH HU3Iy4YeHUS|2
aToMa BOJOpOfa.

[IpakTudeckoe 3aHATHe 16. PemeHue 3amad Ha olpefeneHue (2
XapaKTePUCTUK UOHUIUPYIOUINX U3TyIeHUH.

Jla6opaTopHas pa6ota Ne 8 M3yueHue TPEKOB 3apsKEHHBIX 4acCTHI 1I0|3
TOTOBEIM (oTOrpadusm

CaMocTosiTeIbHasi padoTa 00y4aroIuxcs 6
Vi3yueHre U KOHCIEKTHDOBaHUe TeMH «CIOHTaHHOe M BHIHYXKOeHHOe|4
U3TyYeHUe SHEPTUN».

HN3yyeHue U KOHCIEKTHPOBaHWEe TeMH «fdnepHas BSHepreTHKa.|2
TepMosiIePHEIA CUHTE3».

Pa3gen 8. Crpoenue Bcenennou 4
8.1 IlpuMeHUMOCTh 3aKOHOB (U3UKM O OO0BSICHEHUS HIPUPOMLEHI2
KOCMHYECKHUX 00heKTOB. ColHeuYHas CHCTeMa. 3Be3Jbl ¥ MCTOYHUKH HX
S9HEpPTUun
8.2. l'anakTuka. [IpocTpaHCTBEHHO-BpeMeHHbIe MacuITaOnl HabaiomaemMor|2
Bcenennoii. TeMHas MaTepus U TEMHas SHEPTHUS.

Hroro: 78

Bcero 3a rog 144




3 MarepHaIbHO-TeXHHYECKOEe U YUeOHO-MeToIHIecKoe odecieueHne TUCIUIUTHHBI (MO Is1)

3.1 CnenuaabHbIe IOMEIIEHHsI IJIS pea/Ii3allHH MPOrpaMMbI

s peanmu3aluy MPOrpaMMBl y4eOHOM HUCHHUIIUHE OOJXKHE OBITh IPEAYCMOTPEHH CIETYIOLINE
CrelranbHbEIe TOMEIeHNS:

Yuebub# kKabuueT, nabopaTtopus ¢ 1a6OPaHTCKOW KOMHATOM, YAOBIETBOPSONINE TPeOOBaHUSIM
CaHUTaPHO-3MUIEMHUOJIOTNYeCKUX MpaBuil © HopMaTHuBoB (CanlluH 2.4.2 Ne 178-02) u ocHallleHHbIE TUIIOBEIM
060pyoOBaHKEM, TIO3BOJISIONINM NOCTHXeHUe oOydatomuMucs yctanoBiaeHHEX ®I'OC COO TpeboBaHU#U K
TpeIMETHHIM, MEeTAaIIPeIMETHEIM ¥ IMYHOCTHEIM Pe3yIbTaTaM OCBOEHHUS IPOrPaMMbl Y4eOHOU HUCIUITTAHEL.

B ToM umucrne, B cocTaB yueOHO-METOOUYECKOTO U MaTepuabHO-TeXHUYECKOT0 o0ecrieyeHrsi KaOuHeTa
BXOJISIT:

— IOCKa;

— TI0CafOYHbIe MECTa M0 KOJIMYECTBY 00YJalOIIuXCs;
pabodee MeCTO IIPenofaBaTess;

MHOTO(QYHKIIMOHATLHEIN KOMILIEKC IPETOofaBaTens;
— HarJIsigHbe IIOCOOHS;
“HGOPMaIMOHHO-KOMMYHUKaTUBHEIE CPENCTRA.

3.2 UndopManHoHHOE 0DecnedYeHHe peajTn3alui IPOrpaMMbI

3.2.1 OcHOBHas nuTEparypa

3.2.2 [lono/THUTE/IbHASA JINTEpaTypa

3.2.3 MeTonuueckas JIUTepaTypa

3.2.4 UHTEpHET pecypcChl

1. Egunas komnekuus LludpoBeix 00pa3oBaTeNbHEIX PECYPCOB [IIEKTPOHHHIM pecypc]. - Pexum gocTyna:
http://school-collection.edu.ru/, ceobopHEI. - 3ary. ¢ 3KpaHa.

2. Emuroe 0KHO [oCTyma K MHGOPMALMOHHLIM pecypcaM [DnMeKTpoHHBIN pecypcl. - PexkuM mocTyma:
http://window.edu.ru/, cBo6omHEIH. - 3aTII. C 3KpaHa.

3. ®epepanbHBIN LEeHTP MHGOOPMAIMOHHO-00pa30BaTENbHEIX PECYPCOB [DNEKTPOHHHIN pecypc]. -
Pexum poctyma: http://fcior.edu.ru/, ceoGomguEI#. - 3ari. ¢ 9KpaHa.

4. ®du3uKa [IneKTpOHHHM pecypc] : HayuHo-MeTogudecKui xypHan / U3gatensckuil goMm «IlepBoe
ceHTsA0Ps». - PexxuMm moctyma: https://fiz.1september.ru/, cBobopmHEI. - 3ary. ¢ 9KpaHa

4. Opra"Hu3anusi CaMOCTOsITeTbHOM PadOThI 00y4aIOIINXCSA

CamocrosiTenbHas pabora 06y4aomuxcs OCYLUIeCTBIIeTCs B 06beMe, YCTAaHOBJIEHHOM B pasfesie 2
HACTOsIEeH MTPorpaMMbl AUCIUIIIUHEL (MOIYIS).

Ons camocTosiTenbHO¥ paboOTH 00y4aloMUXCd NPedyCMOTPEHHl CIeluanbHEE IOMeIleHud,
OCHalleHHbIE KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTHI0O INOOKNIIOYEHUS K HHGOPMAIUOHHO-
TEeIeKOMMYHUKAIIMOHHOU ceTn "HHTepHeT" ¢ obecmeyeHneM [OCTyIa B 3J€KTPOHHYI MHGOPMAIMOHHO-
oOpa3oBaTenbHyI0 cpeny KyaI['TY.

5. ®oH[ ONEHOYHBIX CPENCTB [Jis NPOBEIeHHsSI TEKyIIero KOHTPO/Is, MPOMeXKYTOYHOH
aTTeCTAlHU 00YIAIOIINXCS 110 TUCHUIUIHHE



5.1 ITacmopT (poHA OLIEHOUYHBIX CPEACTB

(Temb1) pasgena K o n [Pesynsrats, s Texymrero
pesynbrtartos,
HeoGxoxmMBIX X5
bopMmposamms
cooTBeTcTBYMOme
Komnerenunn

[Pasgen 1. @usnka 1 MeTonsi|l.1du3NKa - DyHAaMEHTaTbHAS HayKa O IPHPONeE. ECTECTBEHHO-HaYHHbI METO I0SHAHI, €T0 BO3MOKHOCTH K rpanums|OK 01, TunocTaEie pe3ynbTaThI: [Verasiit onpoc.

'Hay4HOro MO3HAHHS IpHMeHUMOCTH. DKCIEPHMEHT U TeOPHs B MPOLecce MO3HaHHS MPHPOMs. Momenuposanue dusmdecknx ssnenuii u|OK 02 - rOTOBHOCTH K CAMOPAa3BHTHIO, CAMOCTOATENHHOCTH Wl
nponeccos. Pors aKcnepﬂMeHTa # TEOPHH B MpOUECCe MO3HAaHHMs Mpupomsl. Du3Mueckas senmumma. [lorpemsocta|OK 03, lcaMoonpeneneruo;

HH 3aKonbL. [paHHIb H b1 3aKoHOB. IonsTre o|OK 04 - nanmume MOTHBAIMH K 0ByueHmIO 1 PDasBHTHIO
rbnaaqecxoﬂ sapre s, Smasorine Gttt npa ocaoomm RpoGecch Il - TOTOBHOCTE K CAaMOpA3BHTHIO, CaMOCTOSTENPHOCTH w|IIpoBepodHa padoTa
KYPCe QM3NKH: CKATAPHHE i BEKTODHHE BeTHNHIH, STEMEHTH BEKTODHO/ anreGps.

|Pa3men 2. MexaHHKa 2 1 TlpeameT # 3aayl KNacCHYECKOH MEeXaHHKH. KﬂHeMaIﬂqecKne XapakTepHCTHKH MeXaHWdeckoro msuxenus.[OK 01, |- HanmYKe MOTHBAIHH K 06YYEHHIO H IMYHOCTHOMY Da3BHTHIO;  |VCTHEI 1 NHCHMEHHBI onpoc.
Mepememerne. IyTs. CKOPOCTS. Vi 0K 02 PasBuTHe BHYTEHHeIl MO3UINH THYHOCTH|[Tpoepoynas pado
[MpAMONHHEEHHOE IBHKEHHE. 0K 03, [Ha OCHOBE JyXOBHO-HDABCTBEHHBIX UEHHOCTEH HAPONOB|[IpakTHyecKHe paboTh
[2.2. CroGonHoe manerye. [JBusKexxe Tena, GPOLIEHHOTO 0T YITIOM K TOPH3OHTY. 0K 04 yiH, HCTOD) " |CamocTosTebHEE PaGOTEL
23 iR Tocr n [ — [KYTBTYDHEIX TpaHIMii, GOPMUPOBAHHME CHCTEME 3HAYHMEIX].

2.4. i Tern. Tpisuam cicTema otctera, Cia. Macca. 3aKoH MexaHmK TaHOBOK, y X
HeloTora. Cinst B MexarmuKe. [IBHIKerHe HEGECHEIX Tell 1 UX HCKYCCTBEHHBIX CIIYTHMKOB. SBNeHAs, Habmonaemse | 9IKOTIOTHYECKO# KY/IBTYPH,
ennepumansax cuctemax orcuera. (CTI0COGHOCTH CTABHTS G W CTPOMT AKHSHEHHEE TITaH

2.5. MMmynbC cimst. 3aKoH COXpaHeHH MMMy Tbca. PeaKTHBHOE JBHIKEHHe. [Meranpemeribie pe3y/bTathi:

2.6. PaGota cumst. PaGota noTenumansHsix on. Mowocts. dHepris. Kuuetnieckas oneprus. Ilotenupansas ouepris.| - y TOHATHA U
[3aKon aueprin. I yHuBepcanbubie y4eGHbe peHCTBHA (perynaTHBHEHE,
2.7. PabHoBecue MaTepHATbHOI TONKH H TBEDAOTO Tena. MOMEHT CHkL. Yeroie Teeproro Tema N
KuJKOCTeli H Ta30B. 3AKOK COXpAHEHHS IHEPIHH B IMHAMHKE KHIKOCTH H rasa. - CMOCOGHOCT: WX HCMONB3OBAHHS B MOIHABATENHOR 1
MpaxTiieckoe 3ansTie 1. Pewenye 3aa4 Ka KUHEMATHKY TIOCTYNIATE/BHOTO ABHKEHHS TeIL lcoImanLKoit NpaKTHKe;

Mpaxueckoe sansie 2. Pemente 3a1a1 Ha AUHAMUKY oyt s - roToBROCT K CaMOCTOATCTBHOMY TTARWPOBAHHIO I
MpaxTuyeckoe 3ansiTie 3. Pelenne 3ajay Ha 3aKOHE e ocymecTBienuo y4eGHOH AEATENLHOCTH, ODraHM3aluKy|

Pasnen 3. OcHOBE3.1. [peaMer n 3ajaun Monexyupuomuemqecxou TeopHn (MKT) [OK 01, 1ieoHoro coTp: C TeRar ormeckum IV CTHBI 1 THCHMERHEL 0TpoC.

it puankn MKT. Kak Mepa CpejiHeil KuHeTHeCKOii JHePrHi TEIVIOBOro ABHKeHUs acTu|OK 02 (CBEPCTHHKAMM, K VHACTHIO B [posepounas pagora.

IrepmoumanKH mewecrsa. Mogens WieATHHOTO rasa, CBA3b MEX(Ly AQBTOHHEM H CPOHel KHHOTHUCCKOH oHeprHei 0K 03, . . npamqecxue pasoTeL
ITeNI0BOrO JBHKeHNA MOTIeKY HIGATBHOTO Ta3a. IOK 04 | OBManeniie HapLKaMit pagors.
3.2. Vpashenue Menneneesa-Knaneiipoa. [a30Bsie 3aKoHs. BHyTpeHHss dHeprits mmeanssoro raza [ COIMATLHON AeSTeNbHOCTI
Paur npn mskexexus oSseus wnesnRoro rada. Janom Oc PaGora 1 | OTOBHOCTS K CAMOCTOATONLHOMY MNAHEDOBARMIO 1

KaK CrocoGH SHepriu. YpaBHeHHue TeroBoro ﬁanauca Tlepsoe H BTOpoe Hauanal jocymecTsrerinio yueGHoii MeATeNbHOCTH, Oprammsamii
ITepmomHaMuKy, AHaGaTHEti npouecc. KI1II Terosoro euratens. Llukn KapHo. [y1ie6HOr0 COTpYRHHYeCTSA C MeRarorMeckiMi paGOTAHKaMH i
13.3. Arperatsie cocTosHuS BemecTsa. Da3oBke NEPEXOMEL. Hpeoﬁpazaxaﬂﬂe SHEpru B (ha3oBEX nspexanax CTpoeﬂne CBEPCTHHKAMI, K yHACTHIO B MOCTPOCHUH HHAHBHAYANLHOH|
Ira3006pasmEIx, )Kﬂmmx u TBean!X Ten. CBoiicTBa Kum loSpasopatenckoit TpaeKTOpHH;

napsL. BIIAXKHOCTH BO3AYX. chxpome'rp, mrpoMeIp Toqxa POCEL Mouem, TipeneTaLIe pesynTaTLl:
Crpoess ThepH Ton, MexaRIeCKTE cao0RCTRS TREDE cebopuupopannocTs nommmanis pomn buac o
MpaxTaueckoe 3ansTie 4. Pemenne 3amad mo mnexympnon d)mm(e
paxrrtaeckon sarrmste 5. Pomomto sapas 10 chepax pestenshocTn wenopexa; ponn Vocta duanku bl
- HaY4HO/i KapTHHe MUpa - -

Pasmen 4 .[4.1. Tpeamer n sanaun TIeKTpHYECK 3axon KynoHa. 3aKon 0K 01, CTemy 3namAA o (u3wsecky|YCTHI I HCHMEHRBI: OTpOC.

97MeKTPOAMHAMEKA [JEKTPHICCKOTO 3apATa. OK 02 AKCHONC[HOCT, SAKORGX, eOpHE, TSHCTEYIOLIK ta Jpos|
4.2. DnexTpHYecKoe moNe, €ro CHIOBas XapaKTepHCTHKA. [IPHHOMIN Cymepmo3Wmuu moneii. PaGora cun|OK 03, pa;

Heckoro moms. PasHoCTh CBAi3b MKy HAMPSKEHHOCTLIO H Pa3HOCTbo|OK 04 cTpyKrype mocTpoerns quaneckoi Teopun
[TOTEHIHATIOB O/IEKTPOCTATHYECKOTO MOIA. - CQOPMHPOBAHHOCTE yYMEHHS Da3NH¥aThL YCIOBHS]
4.3, [IMONeKTPHKH B 9MEKTPHYECKOM IOTe. I3 B 9/IeKTPHYECKOM more.| npumennMOCTH MoReneli (UIHUECKHX Ten W MPOLECCOH
[KonyeHcaTops, #X BRI, CTIOCOH! SHeprust Smeprus nons. [pe—
14.4. TIoCTORHHBI 9MEKTPHYECKHIE TOK. 3AKOHE! IOCTOSHHOTO TOKA, YCTOBHSA M AEHCTBHS S7eKTPHIECKOro Toka. Cia Toka A — J— it
lu nnoTROCTS Toka. 3akon OMa ATA Y4ACTKA LEMH. MEKTPHYECKOE COMPOTHBIEHHE. C MORORYADHON bHaMKH B TepMORHHAMKIL
[9MeKTpOBHY IS CHA HCTOMHAKA TOKA. 3aK0K OMa s TIOHOM Lem. BRIk COSNMHERHs TPOBONAHKOB. 3akok [ixoyns| anempun“amﬂm KBAHTOBOH GH3WKH ATA aHATH3A H]
- Mlentua. PaoTa i MOIIHOCTb S7EKTPHYECKOT i TOK B DY cpemax. [Tnasma. AneKTpoNH3., ammpa,
Ocopisie mocHTer ToKa » pasmsRE cpenax. CobcTrersas pasniiaTs yenomus TpuNeRHNACTE GHAMALCKIY anKoRoR,
IMpuGOpL. ) oMt Beeobmmi xaparrep YHAAMeHTANBHELX 3aKOHOB
14.5. MarsuTHoe none. BeKTOp MHAYKIH MArHHTHOTO oM. TIPHHIMI CYNEPMO3HIIN MArHATHEX no7efi. MarsuTHoe mone|
InposoxHKKa C ToKOM. JleficTBHE MArHHTHOTO MONA Ha NMPAMONMHENHEIN MPOBOHHK C TOKOM. 3aKOH AMmepa.| TP OROM oG Mo TIONATHR, TEOpHH ¥ aKom A3 ana3a
[BaaumopelicTaie ToKoB. PaGoTa 110 NEpEMEIeHHIo MPOBOAHKKA C TOKOM B MATHHTHOM nofie. JIefiCTBHE MArKHTHOTO NONA Hal Ha 3seanay,
|ABraKymiiCs 3apsit. Cuna JIoperua. YCKOPHTENH 3apsKeHHbIX YacTHIL, B 3BE3MHBIX CHCTEMAX, B MeraNaKTHYECKOf cpene; NBHKEHHs|
4.6. [leficTane MarHKTHOr0 MM Ka RBHAYIUiCA 3apsA. Citna JIOPeRLa. YCKOPHTENH 3aPAKEHHHIX HaCTHIL, oBecksx Ten, ssomomy asean u Beenemokt
Macc-crekrporpac. p padoTH ¢ i
14.7. TIOTOK BeKTOpa MarHMTHOM MHAYKIHMH. SBMICHHE 37I€KTPOMArHHTHOM unnyKuuu 3akon 'menpomaruwmou MHAYKUHH. " o ¢
[9/IC mapyxunn B gBIKymEXCS TPoBoRHUKaX. [Ipaswno Jlenua. Slpnenn: HONOTH, PA3BHTHE YMeHHI! KPHTHYECKOT)
[cBOficTBa BemecTBa. DHEPrUA MATHHTHOTO MOMS. lamanu3a u oueHKH i

Pasnen 5. K ul5.1 Vnpyrue sos Hoe Asixente. [ap: Caotomuie H[OK 01, ymenuit Verusit it ompoc.

BOMHBL I HepriK NpH KoNeGaTensHoM ABHKeHuH. Ilomepeunsie |OK 02 paauooapaanue (bH3MHeCKHe ABNICHUA K csouc'ma 06bexToB, [TTpoBepouHbie PaGOTHL.
NpoRONLHHE BONHHL. XapaKTEPHCTHKA BONHE. CBOMCTEA MEXaHWHeCKHX BOMH. 3BYKOBIE BOTHHL VsTpassyk  erofOK 03,  peansuux |[[pakTHYeCKHe PAGOTH

0K 04 MaGopaTOpHEX YCUOBHAX, WHTaTh W AHANH3HPOBATH|CAMOCTOATENLHEE PAGOTSL.
5.2. KorneGamms. HuLii KOHTYD. CBOGOHEE 1 PHGOPOB | YCTPOMCTB, 0GLACHATE MpHHLAIH|TabopaTopikie pacoTs.
SHeprum B HOM KOHTYDe. 3aTyXaiollke S1eKTPOMArHATHHe KoneGaus. Teneparop) X paGoTst
Jat TOK. AKTHBHOE, EMKOCTHOE 1 - MEHHSI DelIaTh PACYETHEE 3ajIadt C SBHO|

mepemenHOro Toka. PaGoTa M MOHOCTS TOKa. [eHepaTops Toka. TpancopMaropsi. IlonyYenue, mepepaya u| |samanHOi M HESBHO 3a7IAHHOMH (HIAIECKOH MOZIETBI0
[pacrperieIen e SMIeKTPOSHEPrHH. - ChOPMHPOBaHHOCTE yMeHHS 0OBIACHATH O0COGEHHOCTH]
5.3. Buxpesoe oNeKTpHYECKOe mofe. SeKTPOMArHATHOE TI07e KaK 0COGHi B MATepHH. DMeKTpOMarHHTHEe BOJHH, HX| IMpoTeKaHus HIATECKNX ABTCHHI
lcBojicTsa. OTKPHITHI KoneGaTensisiil KorTyD. H3oGpeTenue panno A. C. TonoseM. [IuanasoHsl MeKTPOMarHHTHELX| - oBnamenme HHMH W T03HaBa

¥ HX NIPaKTHYECK( TlpuHumITE CaMOCTOSITENIBHOTO HOBBIX 3HaHHH B|
MpakTuueckoe sansTHe 6. Pemenne 3agad Ha napaMeTpun rap! it it imponecce eKTHBIX H
lcncTens:. paor, ymemmsaMn pasurm B IPYINe C BHIONHEHHEM
MpakTiyeckoe 3amsTie 7. Pemenne 3afa4 Ha ONpeneNeHne XapakTePHCTHK BOTHOBOTO MPOLECCa. p por ™ paﬁmy TpynmsL,|
MpakTiueckoe 3ansiTie 8. Pemenue 3axau Ha BIMSHAS KOHIEHCATOPA i KATYIIKK B nen| ™ HED
Inepenertoro Toka. ChTyannn, AeKRATHO. OHOHABATE SEALA KARAOTO M
laGopatopas paGota 1. PacteT mOrpemHoCTei Pe3yNsTaTos H3MepeHIts. [yHaCTHUKOB TPYNMH B pelerie PacCMATPHBAEMOf TPOGIEME]
laGopaTopias paGota 2. Onpeneesie YOKOpEHHA CHITh TAKECTH C OMOLIEHO MATEMATHYECKOTO MAsTHAKA. b i i

ora 3. i lnesTensHocTH no TAM
patora 4. 0 yensHoro Inpodmns
patora 5.0 MeToROM
aGoparopuas paGota 6. Hayuerne p i MeTazos.
patora 7.0 KarymKi.

Pasnen 6. Ontaka 6.1 Teomerps onThKa. i cpere. CKopocTs pacnpoctpaseria|OK 01, [VCTHbIi 1 mHCEMeHRE OTpOC.
chora, Aot oTpAKerI H TpEAONTOIA CacTa. TIONHO By TDOHAGS mpamenue Tlawas. [as Kak onTideckas cictema. |OK 02 [posepottisie paGoTs.
lOnTiseckue npuGopH 0K 03, IpaxTieckue paco
6.2. Bonosste croiicTsa ceeta. Mpusuun immTeiina cpera. Korepeumom 0K 04 (CamocTosTensibie padoTs:

Mcrionb3opatiie HHTepODEHIIHA b HayKe H TeXHHKe. pewerxa. Tl
ITT CBeTa.

creta.
MORY/IA CKOPOCTH CBeTa B BakyyMe. [IpOCTDAHCTEO W spem ®
(CrIewHa L O/ TEOPHH OTHOCHTENIEHOCTH

MpaxTiseckoe sanaTue 9. Peimenue 3414 Ha OCTPOGHHE H30GPAXKEHI B TOHKO/ THH3e.

Mpaxruseckoe 3anstue 10. PemerHe 3a%at Ha BOTHOBYIO ONTHKY.

Mpaktiseckoe sanaThe 11. Pemenne 3agad Ha onemerTs CTO.

cTexna

pabora 8. 0
patora 9. 01

MeTOfOM.
ii pemeTKy

MaGoparopisie padorsi.




Pazgen 7.

KBauToBas]

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

oK 01,

[VCTHAL 1 THCEMeHRBL 0pOC.

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

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

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

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

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

- TOTOBHOCTE K CAMODA3BHTHIO, CAMOCTOSTENHHOCTH 1
camoonpenenexio;

- HaaHe MOTHBALIH K OGYHEHHIO  MHYHOCTHOMY PA3BHTHIO;

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

MaGopatopsie paGorst.

[KYTTYDHEX TpamMIMi, cHcTeME

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

YCTaHOBOK,

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

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

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

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

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

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

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

- onanenie KassKan

u commamHoi mesTeHOCT

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

lo6pasosatensioit TpaexTopuH;

TpeMeTHEIe pe3ybTaThL:

- chopMEpOBAHHOCTL mOMMMaHEA POTH GHIHKH B

, TEXHOTIOTHIECKOI, COLHATbROM 1t

lcepax aesTenbHOCTH WenoBeKa; PONK W MecTa u3HKH B

(coppemerroit HayuHof KapTHHe Mipa

- chopmHpoBaRROCTE CHCTEMS SHamH 0 GH3MTECKMy

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

lcTpyKType nocTpoerns QH3HeCKod Teopii

- CHOPMHPOBAHHOCTh YMEHHA Da3NMuATh YCHOBUS

cTi Mopernedt ¢

(mneﬂuﬁ]

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

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

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

p padoTs ¢

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

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

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

HEMH H N03HABA
HOBHIX 3HAHH B

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

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

[Versmit onpoc

18.2. lanaxTuka. IT MacmTabsl

it Beerneroii. TeMias MaTepis i TeMias stepris

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

estemsrocTn Mo
npoguns

5.2 TunoBble KOHTPOJIbHBIE 3a/IlaHUS WX HHbIE MaTepHaJjIbl

5.2.1 OueHouHbIE CpeACTBa NIPH TEKYIIeM KOHTPOJIe

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

IIpumMepHasi TeMaTHKa KOHTPOJIbHBIX BOIIPOCOB

[Tepememenne. [Iyte. CKOPOCTE.

CB0OOOOHOE IafieHue.

INocTynaTenbHOe U BpalllaTe/IbHOE ABUXKEHUE TBEPHOTro Tela.

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

Cumna. Macca. Cumibl B MeXaHUKe.

Wmnymnbe cumnbl. 3aKOH COXpPaHEHUS UMIYIbca. PEaKTHBHOE IBUXKEHUE.

PaboTa cuibl. MOIIHOCTh. 3aKOH COXpPaHEHUS MeXaHUYeCKON SHEPTUH.

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

[IpuMeHEHNE 3aKOHOB COXpPaHEHUS.

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

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

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

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

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

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

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

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

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



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

YckopuTenu 3apsiKeHHBIX 4acTUIl. Macc-ciekTporpad.

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

KoneGaHus 1 BOTTHHL.

TapMoHMYECKHe KonebaHus.

[IpeBpallieHue SHEPTUH IPU KOTe0aTeTbHOM IBUKEHUH.

XapaKTepUCTUKH, CBOMCTBA MeXaHUYECKHUX BOJIH.

OneKTpoMarHUTHEIE KoneOaHus. CBOOOIHEIE U BHIHYKIEHHEIE 3JIEKTPOMArHUTHEIE KOTeOaHus.

[TpeBpalleHue 3HEepruy B KonebaTenbHOM KOHTYPE.

[TepeMeHHBIN TOK.

PaboTa ¥ MOITHOCTH TOKA.

TpanchopmaTopeL.

JJIeKTPOMArHUTHEIE BOJIHBI ¥ UX CBOMCTBA.

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

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

KBanToBas runorte3a Kpanta. BHemnuit GoTosnekTpuieckuil 3pdexr.

®otoMm. Mopenu cTpoerusa atoMa. KBauToBEIE ITOCTYIaTH bopa.

Jlazepel.

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

Kpurepuu oreHuBaHUS:

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

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

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

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

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

[IIkana oleHUBaHUS HeynosneTBOpUTENIBHO YooBneTBOPUTENHHO Xopomo  (OTIHYHO

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

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

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

Kputepuu oneHuBaHu:

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

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

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

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

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

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

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



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

KpuTtepuu onieHUBaHUS:

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

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

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

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

5.2.2 OneHoYHbIEe CPEeICTBA IPH MPOMEXKYTOYHOH aTTeCTalluH

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

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

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

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

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

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

[IIkana oneHUBAHUS HeynosneTBOpUTEIBHO YooBneTBOPUTENHHO Xopomo  (OTIHYHO

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



[Topsamok opraHu3alyy NPOBeNeHUs TeKYIero KOHTPOJIS U IPOMEeXYTOYHOM aTTeCTalluy [IpefCcTaBieH
B [TonmoXeHUU O HPOBEJEHUU TEKYUIETO0 KOHTPOJIS U IPOMEXYTOUHON aTTecTaluu o0ydalouuxcsd,

OCBaMBaUINX 00pa30BaTeIbHEIE POTPAaMMEI CPEeTHET0 mpodeccuoHanbHOro obpasoBanus B KysI'TY (Mm 06/-
10).

6. UHble cBeieHUs U (M/IM) MaTepPHaIbI

ITpu OCyIeCTBIeHNH 06Pa30BaTEeIbHOTO MIPOIecCa IPUMEHSIOTCS CleHyolnue 00pa3oBaTebHbe
TEeXHOJIOTUHU:

- TPAAUIIMOHHAA C UCIIOJIb30BaHKEM COBPEMEHHBIX TEXHUYECKUX CPENCTB;

- AHTEePAKTHUBHAsA

[lokyMeHT noanucaH ycuneHHowm

KBaNMOULMPOBAHHOW 3MNEKTPOHHOW NOAMUCHI0

Axkosnes Anekcen Hukonaesmy

SEOEPAJIbHOE IOCYOAPCTBEHHOE BIOOXXETHOE OBPA3OBATEJIBHOE
YUYPEXOEHWE BbICWWEO OEPA30BAHNA "KY3EACCKIN
rOCYOAPCTBEHHbIN TEXHUYECKN YHUBEPCUTET UMEHW T.®.
TOPBAYEBA"

008AC3F1D5F988C83BF589283F4A0208EB

Cpok gencteus ¢ 13.11.2025 go 06.02.2027
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