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1. O0mas XxapaKTepUCTHKA pad0deil IPorpaMMel THCIUIUIHHBI

1.1 MecTo AMCOHUIIIUHEBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ILHOM MPOrPaMMBI

YyebHuas gucuuninuHa «Ousuka» sABNsIETCS 00s3aTeIbHON 4acThio 0011eo0pa30BaTE/IbLHOTO IUKIIA
OCHOBHO¥ 00pa3oBaTeNbHON MporpaMMmel B cooTBeTcTBUU ¢ ®I'OC mo cmernuanbrocT 11.02.16 «MoHTaX,
TeXHUYeCcKoe 00CIyKUBaHUe ¥ PEMOHT 3JIeKTPOHHEIX TPUOOPOB U YCTPORCTB».

Yuebuas gucuuninuHa «dusmka» obecrneyuBaeT GopMuUpOBaHUE OOIMMX KOMIIETEHIWH 10 BCEM BULAM
pmestensHOCTH ®I'OC mo cmeumanbHOCTH 11.02.16 «MOHTaX, TeXHHYECKOEe OOCIyXMBAHUE W PEMOHT
3JIEKTPOHHBIX IPUOOPOB U YCTPOHCTB».

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

OcBoeHMe OUCHUIIIMHEL HAIPaBIeHO Ha (OPMUPOBAHUE:

OK 01 Bribupath cioco0sl pelieHus 3afayd IpoheccruoHalbHON NesTeTbHOCTH IPUMEHUTENIBHO K
Pa3IUYHEIM KOHTEKCTaM

JINYHOCTHBIE Pe3yJIbTaTH: TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSATENIFHOCTH U CaMOOIIPENeNIeHuUIO;
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 Hcmonb30BaTh COBpeMeHHbIe CPEICTBA ITOKCKA, aHAJIK3a U HHTEPIpeTaluu HHOOpMAIUH U
“HGOPMAIMOHHbIE TEXHOJIOTHY [IJIS1 BEIIOJTHEHUS 3aiayd MPoheCCHOHATBHOM AeITeIbHOCTH
JINYHOCTHBIE PE3YJIbTAThl: TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSITEJIBHOCTH U CaMOOTIPENeNIeHHUIO;
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 IlnaHupoBaTh U peanu30BEBaTh COOCTBEHHOE TPOGECCUOHATIFHOE U INYHOCTHOE PA3BUTHE,
IpeOIpPUHUMATEILCKYIO0 OeaTeIbHOCTh B IpodeCcCuoHanbHOU chepe, UCIOIb30BaTh 3HAHUS 110
($brHaAHCOBOY IPaMOTHOCTY B PA3/IMYHLIX KU3HEHHBIX CUTyallax

JIMYHOCTHLIE Pe3y/IbTaTH: TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH ¥ CaMOOIIPeNeNIeHNI0;
Ha/JInyye MOTUBAIIUU K 06yqumo U IMYHOCTHOMY Pa3BUTHUIO

MeTanpenMeTHHe Pe3yNIbTaThl: OCBOEHHEIE OﬁyanOH.II/IMI/ICH MeXIPEeOMETHEIE IIOHATUA 1
YHUBepCaJbHEIEe YueOHEIe NeficTBUSA (PeTyIATUBHbIE, I03HABATEIbHEIE, KOMMYHUKATUBHEIE)
CITIOCOOHOCTD MX MCIIOIh30BAHUS B TIO3HABATEILHON U COLMANbHOM MPAKTUKE;

OBIIafIeHMe HaBBIKAMHU y4eOHO-MCCIIeI0BATEIECKOM, TPOEKTHON U COLMANbHOM AesITeTbHOCTH

[IpenmeTHEIE pe3yNbTaTh: CPOPMUPOBAHHOCTh YMEHUY UCCIEN0BaTh U aHaIU3UPOBATh
pa3HooOpa3Hble GpU3nNYeCcKue SIBIEHUS U CBOUCTBA 00BEKTOB, IIPOBONUTEL CAMOCTOSTENIEHEIE
HCCJIeIOBAHUS B PEAJILHEIX U 1a60PaTOPHEIX YCIOBUAX, YUTATh U aHAIM3UPOBATh XaPaKTEPUCTUKHU
npubOPOB U YCTPOUCTB, OOBACHATh IPUHLIUIIE UX PAOOTHL

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

OK 04 9ddexTHBHO B3aUMOIEHCTBOBATh U PAa00OTATh B KOJJIEKTHBE ¥ KOMaH/Ie

JINYHOCTHBIE PE3Y/IbTATH: HAJTHUKMe MOTUBALMU K 00YUEHHIO U THYHOCTHOMY PAa3BUTHIO;
IleJieHalpaBieHHOe pa3BUTHe BHYTPEHHEN TO3ULKUY IMYHOCTH Ha OCHOBE JyXOBHO-HPABCTBEHHBIX
IleHHOCTe!u HapopoB Poccuiickoy @egepanuy, HCTOPUYECKUX U HAIMOHANIBHO-KYJIbTYPHBIX TPATULIAH,
(dbopMrpoBaHUE CHCTEMBI 3HAUMMBIX IIEHHOCTHO-CMEBICTIOBBIX YCTAHOBOK, @HTUKOPPYIILHOHHOTO
MHUPOBO33PEHHUS, TPaBOCO3HAHHUS, 9KOJIOTHYECKOH KYNbTYPHI, CIIOCOOHOCTH CTaBUTh IIeJIH ¥ CTPOUTH
KHU3HEHHBIE IIJIaHbI

MeTanpeaMeTHEIE PE3YNIBTATH: TOTOBHOCTh K CAMOCTOSTEIFHOMY IIJTAHKPOBAHUIO U OCYIECTBIEHUIO
yueOHOH [esTeIbHOCTH, OPTAaHU3aAIUYN 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: CPOPMUPOBAHHOCTb YMEHUS 00BSICHATE 0COOEHHOCTH TPOTEKAHMS
Gbu3NIeCKuX SBJIEHUH

OBJIafleHVe OPTraHU3aI[MOHHKIMY U TI03HABATEIbHBIMUA YMEHUSIMU CaMOCTOSITEIIBHOTO TPHOOPETEHNUS
HOBBIX 3HAHUH B ITPOIIECCE BHITONHEHUS MPOEKTHHIX U y4eOHO-KCCIIeN0BaTEIbCKUX PaboT, yMEHUSIMHU
paboTaTh B IpyIIe C BEIIOJTHEHNEM Pa3IMYHbIX COIMAIbHLIX POJIeH, IIaHNPOBaTh Pab0OTy TPYIIIIH,
PaloHAIBFHO PACIpPENeNsTh OesTeNbHOCTh B HECTAHTAPTHHIX CUTYAINIX, afleKBaTHO OLIEHHUBATh BKJIAf
KaXIOT0 U3 YYaCTHUKOB I'PYIIIH B PellleHHe PacCMaTpHUBaeMo# mpobieMsl chOPMUPOBAHHOCTD
MOTHBAIMY K OYOyIIeH IpohecCuoHaNbHOM NesTeTbHOCTH M0 CIIENUATFHOCTSIM (QU3UKO-TEXHHUYECKOTO
mpodus

B pe3ynbTaTe 0CBOCHHSA THUCHHUIUIMHBI 00YYAIOMIHHUCS B 00IEeM [0 TUCHHUIUIHHE T0/IXKeH
JINYHOCTHbIE PE3YIIbTaThL:

- TOTOBHOCTE K CaMOPA3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOIIPeNeIeHHIO;

- HaTMYre MOTHBALIUY K O0YYEHUIO U TIHYHOCTHOMY Pa3BUTUIO



- TOTOBHOCTb K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH ¥ CaMOOIIPEIeIEHHUIO;

- HaJIM4ye MOTHBAIUY K 00YUEHUIO U JINYHOCTHOMY Pa3BUTHIO;

- LleJleHaNpaBjeHHOe Pa3BUTHE BHYTPEHHEN MO3UIMK JIMYHOCTH Ha OCHOBE NYXOBHO-HPABCTBEHHBIX
IeHHOCTe# HapomoB Poccuiickoii ®epmepallny, UCTOPUYECKUX U HAIMOHAIbHO-KYIBTYPHBIX TPamUIINM,
dbopMUpOBaHUE CUCTEMB 3HAYUMEIX II€eHHOCTHO-CMBICIIOBHIX YCTAHOBOK, aHTUKOPPYMIIXOHHOTO
MHPOBO33pEHHUS, IPABOCO3HAHUS, 9KOJOTHYECKOH KYNbTYPH, CIIOCOOHOCTH CTaBUTh I[€IM U CTPOUTH
JKU3HEHHELIE TIJIaHbI

MeTanpegMeTHEE PE3YIbTATHL:

- OCBOEHHEIE 00Y4YAIOIIMMHUCS MeXNpPEeOMEeTHbIe MOHSTUS ¥ YHUBEpPCAJIbHEE y4eOHBIE mEeWCTBUS
(perynaTuBHElE, I03HaBATENIbHEIE, KOMMYHUKATUBHEIE)

- CII0COOHOCTH MX MCIIOIh30BAHUS B TIO3HABATEILHON U COLMANIbHOM MPaKTUKE;

- TOTOBHOCTh K CAMOCTOSTEJIbHOMY IMIaHWUPOBAHUIO U OCYIIECTBIEHUIO yueOHOU [MesITeIbHOCTH,
opraHu3anuu yuebHOT0 COTPYOHUYECTBA C MefarorniecKUMU pabOTHUKAMM U CBEPCTHUKAMHU, K YH4aCTHIO B
MTOCTPOEHUY HHOUBUAYaNbHON 00pa30BaTeNbHOM TPaeKTOPUHU

- OBJIafIeHNEe HaBHIKaMH y4eOHO-UCCIIe0BaTeNbCKOM, TPOEKTHON U COLMATbHOM AeITeIbHOCTH

- TOTOBHOCTb K CAMOCTOSITEJIBHOMY IJIAHWPOBAHUIO U OCYIIECTBIIEHUI0 y4eOHOHU [esTeIbHOCTH,
opraHu3anuy y4eOHOT0 COTPYAHUYECTBa C NeJarorudeCKUMU paOOTHUKAMU U CBEPCTHUKAMHU, K yYaCTHIO B
IIOCTPOEHUY MHOUBUAYaIbHON 00pa30BaTe/IbHON TPAEKTOPUY;

[IpemMeTHBIE PE3YIBTATHL:

- chOpMUPOBAHHOCTh TOHUMAHUS PO QUIUKYM B SKOHOMUYECKOM, TEXHONOTUYECKOM, COIMAIbHON U
3THUYECKOM cepax [esTEeIbHOCTH YeI0BEKA; POJIU U MeCTa GU3WKU B COBPEMEHHOMN Hay4YHOU KapTUHE MUpa

- copMUPOBAHHOCTh CHUCTEMHBI 3HAaHUN O (HU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOpUX,
OEeNCTBYIOIINX Ha YPOBHAX MUKPOMHKpA, MaKpoMHUpa U MeTraMHupa; IPefCTaBlIeHNul 0 CTPYKType MOCTPOEHHUS
(bu3nyeckoil Teopun

- cOpPMUPOBAHHOCTh YMEHUS Pa3iudaTh YCJIOBUS IPUMEHUMOCTH Mofejiel (U3UYEeCKUX Tel U
TIPOIIECCOB (SBIEHUI)

- c(opMUPOBAHHOCTb YMEHUN MPUMEHSITh 3aKOHBI KJTACCUUYECKON MEeXaHWKHU, MOJIEKYIISIPHOU QU3NKY U
TePMOOWHAMUKH, NIEKTPOANHAMUKY, KBAaHTOBOU (GU3UKM OJIST aHaNW3a U 00bSICHEHUS SIBIEHUN MUKPOMUDPA,
MakKpoMHpa ¥ MeramMupa, pa3iaudaTh YCI0BUS TPUMEHUMOCTH HU3NYECKUX 3aKOHOB, MIOHUMATh BCEOOIINHI
xapakTep QyHIaMeHTalTbHEIX 3aKOHOB

- chOpMHUpPOBAHHOCTh YMEHUM IPUMEHSITh OCHOBOIIOJIATA0Le aCTPOHOMUYECKHE TIOHSITHS, TEOPUHU U
3aKOHH OJIs aHanu3a ¥ 00BbICHEHHUS (PU3UYECKHUX IPOIECCOB MPOUCXOOAIIMX HA 3BE3MaX, B 3BE3OHEIX
CHCTeMaX, B MeXTaJlaKTUIECKOU Cpefe; MBUKeHUsS HeOeCHBIX TeJI, 9BOJIIONUY 3Be3 U BceneHHOH

- OBJIaJleHMEe PA3NMUYHBIMU cmocoOamMu paboTH ¢ mHbOpMalued QU3NYECKOTO COmepKaHUSI C
KCIIOTb30BaHNEM COBPEMEHHBIX WH(GOPMAIIMOHHBIX TEXHOJIOTHH, Pa3BUTHE YMEHUM KPUTUIECKOTO aHaNu3a U
OLIEHKY HOCTOBEPHOCTH IOTydyaeMoi nHOpMaIuu

- copMUPOBAaHHOCTh YMEHUM UCCIENOBATh U aHATU3UPOBATh Pa3H000pa3Hble GU3NUECKUE SIBIIEHUS U
CBOMCTBa 00BHEKTOB, IPOBOAUTh CAMOCTOSITENIbHEIE MCCIENOBAHUS B PEanbHEIX U 1aO0PaTOPHEIX YCIOBHUSX,
YUTATh ¥ aHATM3UPOBATH XapaKTEPUCTUKY TPHOOPOB U YCTPOUCTB, OOBSACHSITH MPUHIUIE HX PAOOTHI

- chOpMUPOBAHHOCTL YMEHHUS pellaTh pacueTHHE 3afayd C SIBHO 3aaHHON U HESIBHO 3aJaHHOU
(hU3nIECKON MOJIEIIBIO

- cOPMHUPOBAHHOCTb YMEHUS 00BSICHATE 0COOEHHOCTH MPOTEKAHUS HU3NUECKUX SBIIEHUH

- OBITaJieHHE OPTaHU3ANMOHHLIMY U MO3HABATENbHHIME YMEHUSIMU CaMOCTOSTETbHOTO ITPHOOPETEeHUS
HOBBIX 3HAHUY B ITPOIIECCE BHITIOTHEHHUS TPOEKTHHIX U Y4eOHO-UCCIeqoBaTebCKUX paboT, yMeHUsIMU paboTaTth
B T'PYIIIE C BHIMOJHEHUEM Pa3IMYHBIX COLMANIbBHBEIX POJIEH, TIaHUPOBAaTh PabOTy T'PYIIL], PallMOHATIbHO
pacmpefensTh AeATeIbHOCTh B HeCTaHNAPTHBIX CHUTYalUsIX, aJleKBaTHO OIleHHMBATh BKJIaf KaXK[OT0 U3
Y4aCTHHUKOB I'PYIIH B PelleHWe pacCMaTPHUBAeMOU MpoOIeMsl ChOPMUPOBAHHOCTh MOTHBAIIMY K OymyIen
mpodeCcCuOHabHON IeATEIbHOCTH 10 CIIENMAIbHOCTAM (GU3UKO-TEXHUIECKOTO ITPOQUIIS

2. CTpyKTypa M cofjepKaHHe TUCIHIUTHHbBI

2.1 O6beM THCHHUIIHHBI ¥ BUOHI YI€O0HOH PadOThI

KonuuecTBO 4acoB
(010)] 3® | 039

dopma 00y4eHHSs

Kypc 1/ Cemectp 1
O0BeM JUCIHHIIIMHBI 66




@ 5 KonnuecTBO 4acoB
opMa 00y4eHHUsI 00 30 | 030
B TOM YHCJTIE:
AeKUuUulU, ypoKu 32
n1abopamopHelie pabomel
npakmuyeckue 3aHAMuUA 16
Koncynbsranun
CamocTosTenbHas paboTa 18
[TpoMexKyTOYHAs aTTecTalus
VHOuBHOyanbHOE IPOEKTUPOBAHKE
dopMa NPOMEKYTOYHOH aTTECTAIHH
Kypc 1 / CemecTtp 2
0O0BbeM JTHCIHUIITHHEI 78
B TOM YHCJIE:
AeKuulU, ypoKu 22
n1abopamopHblie pabomel 22
npakmuyeckue 3aHAMUA 22
Koncynsranuu 6
CamocTosTenbHas paboTa
[IpomexyTOUHAd aTTECTAIUS 6
WHauBMayanbHOE IPOEKTUPOBAHUE
dopMa NPOMEKYTOYHOH aTTeCTAlHH 9K3aMeH

2.2 TeMaTHYECKHUH IIaH U COEPXKAHUE TUCIUTIITHHBI

HaumenoBauue|Copnepxkanue yue6HOTO MaTeprana ¥ GOpMEl opraHu3anuy gestenbHocTd|O6BseM
pa3nesnoB U TeM (00y4aroImuxcs B yacax
Pazpgen 1. ®u3uKa U MeTOAbl HAYYHOI' O II0O3HAHUS 4

1. du3muka - GyHmaMeHTaIbHAs HayKa O IPUPOJE.

EcTecTBeHHO-HAyYHBIM MeTO[ II03HAHUS, eT0 BO3MOXHOCTH U T'DaHUIILI(2
IPUMEHUMOCTH. DKCIEPUMEHT U TeOpHUs B IIpoliecce O3HAHUS IPUPOLHL.
MogenupoBarue GU3NYECKUX IBIEHUM U IPolieccoB. Ponb sKCcnepuMeHTa
U TEOpUU B IIpollecce IO3HAHUA Npupopkl. Ousmueckas BelUYUHA.
[Morpemrnoctu u3MepeHuil Gu3ndeckux BenuuuH. dusndeckue 3aKOHH.
['paHUIE IPUMEHUMOCTH GU3NIECKUX 3aKOHOB. [IoHATHE 0 DU3UYECKO
KapTuHe Mupa. 3HaueHrue Gu3nuku npu ocBoeHuu npodeccuit CI10.

1.2. MaTteMaTuKa B Kypce GU3UKU: CKaJIAPHEE U BEKTOPHEIE BEIMYUHEL (2
3J7IeMEeHTHl BEKTOPHOH anreOphL.

Pazpgen 2.

MexaHHKa 22




2.1. TlpepgMeT M 3ajadyu KjJIacCHUYeCKOW MexaHUKU. KuHeMaTudeckue
XapaKTEPUCTUKU MEXaHUYECKOTO JBUKEHUS.

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

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

2.3. B3aumogpenictBue Ten. I[IpUHIUN CYyHepHO3ULUU CUI. 3aKOHEH
MexaHuKU HploToHA

HuepnuansHas cucTteMa oTcdyera. Cuma. Macca. CHUIH B MeXaHHKE.
IBuxenue HeOeCHHIX Tel U UX MUCKYCCTBEHHHIX CIIYyTHUKOB. ABJIEHUS,
Hal0nofaeMble B HeMHEPIMAIbHEIX CUCTeMaX OTcueTa.

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

2.5. Pabora cuisl. MOLUTHOCTh. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTHUH.
PaboTa mOTeHUMANBHHEX CHUJI. JHEpTrus. KuHeTuueckas 3HePTus.
[loTeHuuanevHas 3Heprus. [IpuMeHeHUe 3aKOHOB COXPaHEHUS.

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

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

B ToM umcCiIe, MPAaKTHYECKHX 3aHATHH H JIa00paTOPHBIX padoT

[TpakTuueckoe 3aHaTue 1. PemeHue 3amad Ha KUHEeMaTHUKY
[IOCTYIIATe/IbHOT0 [BUXKEHUs Tell.

HpaKTI/I‘{eCKOG 3aHsATHE 2. PemeHue 3apgay Ha OAVUHAMHUKY
IIOCTYyHAaTEJIbHOTO OBHUXEHUA

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

CamocrosiTenbHast paﬁo’ra Oﬁy‘IalOIl.HfIXCﬂ

I/I3y'{eHHe U KOHCIIEKTUPOBAHUE TEMEI «[IBUXeHUE HeOEeCHBIX TENT U UX
HUCKYCCTBEHHBIX CIIYTHHKOB. fBnenus, HaOmMIOJaeMbe B HeWnHePUruaJIbHBIX
CHUCTeMaxX OTCYeTa».

Pa3gen 3.

OCHOBBI MOJIEKY/ISAPHON (PU3UKHM U TEPMOTHHAMHUKH
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3.1. [IpepMeT u 3afauu MOJIEKY/IIPHO-KuHeTUYeCcKoH Teopuu (MKT).

OKcnepuMeHTaNbHEIE foKasaTenbcTBA MKT. AGcomoTHAs TeMuepaTypa
Kak Mepa CpefHell KUHEeTUYEeCKOU SHePTUU TEeINJIOBOTO OBUKEHUS YaCTHUIl
BemecTBa. Mofens ufeanbHOro rasa. CBsI3b MeX/y faBlleHuEeM U CpefHen
KUHETAYeCKOHN 3Hepruel NOoCTyIaTelbHOT0 TEIJIOBOTO ABUKEHUS MOJIEKYI
UeanbHOTO rasa.

3.2. YpaBueHue MeHnpeneesa-Knamneipona. ['a30Bble 3aK0HEL. BHyTpeHHIA
9HepPrus UOeanbHOro rasa. TepMonuHaMUKa.

PabGora npu u3MeHeHUU oObeMa HUIealbHOT0 ras3a. 3aKOHBH
TepMonuHaMuku. OCHOBEL TepMOOUHaMUKU. PaboTa u Temonepegaya Kak
crioco0b M3MEeHEHUS BHYTPeHHeN 3HepPruu. YpaBHEHUE TEeIJI0BOTO
fananca. [lepBoe u BTOpOe Hauaja TepMoguHaMuku. AnumabaTHEIH
nponecc. KIII temmoBoro peuratens. Lukn Kapso.

3.3. ArperaTHble COCTOSHHUS BemecTBa. ®a30Brie Mepexonrl. BnaxHOCTh
BO3MyXa.

I[IpeoOGpa3oBaHue BSHEPTUH B (a30BHX Imepexomax. CTpoeHHe
ra3000pa3HLIX, KUIKUX U TBePALX Tell. CBOMCTBA KUOKOCTelH. McmapeHue
¥ KOHOeHcanusi. Kunenue. HachlmeHHbBe W HEHACHIIEHHBIE IapPHI.
AGConmOTHAsT ¥ OTHOCHUTEJIbHAS BIIAXHOCTh BO3AyXa. [ICHXpOMETD,
rurpomeTp. TodKa poce. Mogens CTpOeHUS TBEPHOHIX Tel. MexaHU4eCcKue
CBOMCTBa TBEPABIX TeETI.

B TOoM uHCIe, IPAaKTHYECKHUX 3aHATHH U Ta00paTOPHLIX padoT

[TpakTuueckoe 3aHsaTue 4. PellleHne 3afad 110 MOJIEKYIIIPHON QU3MKeE.

[IpakTHyeckoe 3aHATHE D. PellleHue 3aay 110 TeEPMOAHAMUKE.

CamocrosiTenbHast pa60Ta Oﬁy‘IalOII.HfIXCﬂ

I/I3yquHe U KOHCIIEKTHPOBAHNE TEMEI «AGcomoTHaS TeMIIepaTypa KakK
Mepa cpenHeﬁ KHHETUYECKOU QHEPIruHu TEeIIJIOBOTO OBUXKEHHSA 4YaCTHUI
BellecTBa».

NI IE




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

Pa3zgen 4.

J/IeKTpOoaHHAMHKA
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4.1. IlpeomeT U 3afa4u 3J€KTPOOUHAMUKHY.
OnexTpuueckoe B3auMopelcTBUe. 3akoH KynoHa. 3aKOH COXpaHEHUS
9NIeKTPUUECKOro 3apsifa.

4.2. DOnekTpuUecKoe IOJie, er0 CHI0Bas XapaKTepucTuka. [IpuHOUID
CYIIepIIO3ULIUHU TI0JIEH.

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

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

4.3. TIOCTOAHHEIN 3IeKTPUYECKUY TOK. 3aKOHEI IIOCTOSTHHOTO TOKa.
YcnoBus u [eHCTBUS 3NEKTpUUeCKOro Toka. Cuna ToKa U IJIOTHOCTh
ToKa. 3akoH OMa Ay ydacTKa Ielnu. JJIeKTpHuueckoe COIPOTUBIIEHUE.
CBepXIpPOBOLUMOCTE. JJIEKTPOOBUXKYIIASA CUJIa UCTOYHUKA TOKA. 3aKOH
OmMa 14 TONHOM LeNu. Bunbl coequHEHUS NPOBONHUKOB. 3aKOH JIXOyns
- Jlenna. Pa60Ta ¥ MOIITHOCTH 9JIEKTPUYECKOTO TOKA.

CamocTosiTe/TbHasi padoTa 00yIalomIuXCs

ONeKTpPUUYECKHM TOK B pa3NMUYHHBIX cpepmax. [Ima3ma. DmeKTponus.
OCHOBHHE HOCHTENIH TOKa B pa3MUYHHX cpepmax. CoOGCTBeHHas
IIPOBOOMMOCTD ITONTYIIPOBOOHUKOB. [T0IyIPOBONHUKOBEIE ITPUOOPEHL.

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

MarsuTtHOe I0JIe IPOBOJHKKA C TOKOM. [[elicTBHEe MarHUTHOTO IIOJIS Ha
IpSIMONIUHENHEIY NPOBONHUK C TOKOM. 3aK0H AMmIepa. B3aumopneiicTaue
TOKOB. PaboTa 1o mepeMelreHnio IPOBOAHYKA C TOKOM B MarHUTHOM IIOJI€.
IelicTBUE MarHUTHOTO TI0JIS Ha ABUXKYyUIMiCS 3apsan. Cuna JlopeH1a.
Yckoputenu 3apsixKeHHBIX YacTull. Macc-cnekTporpad.

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

[ToTok BekTOpa MarHuTHOU MHAYKOUU. OJIC MHOYKUUYU B OBUXKYIIUXCS
npoBopgHuKax. [IpaBuno Jlenua. fBneHue caMOMHIYKIUYU. VHIYKTUBHOCTE.
MaruuTHbE CBOMCTBA BellleCTBa. JHEPTUSI MarHUTHOI'O II0JIS.

HTroro:

66

HpOMe)KYTO‘-IHaﬂ aTTeCTanusa

HanMmeHoBaHUE
pa3{ernoB ¥ TeM

Copepxanue y4e0HOTO MaTepuana ¥ (GOpMBl OpraHM3aluy AesiTeIbHOCTH
00yJarouIuxcst

0O6BpeM
B Yacax

Cemectp 2

Pa3gen 5.

Koyie0aHHsI H BOJTHBI

29




5.1 Mexanunyeckue KonebaHus. YIpyrue BOJHEL.

KonebaTenbHoe mBuxeHue. 'apmoHudeckue Kojebanusi. CBOOONHEIE U
BHIHYXIEHHbIe MexaHWuYecKue Konebanus. [IpeBpalieHre SHEPTUU IIPU
KoneOaTenbHOM [BUXKeHUHU. [lomepeuHble M NPONOJIbHEE BOJIHEL.
XapaKTepHUCTUKY BONHEL. CBONCTBA MEXaHUYECKUX BOJH. 3BYKOBEIE BOJIHEL
YnbTpasByk U ero nIpuMeHeHue.

5.2. OnmekTpomMareuTHbE Konebanus. KonebaTebHbIN KOHTYD.

CBOﬁO]I[HLIe U BBIHYX[JOEHHEBEI€ OJ3JIEKTPOMArHUTHEIE KoJyieOaHu.
[IpeBpaleHre 3HEPTHH B KoNebOaTeIbHOM KOHTYpe. 3aTyxalollue
39eKTPOMAarHuTHEE KojnebOaHus. [eHepaTop He3aTyXaloMUX
37IeKTPOMAaTHUTHEIX KoneOaHuil. I[lepeMeHHEIN TOK. AKTUBHOE, EMKOCTHOE
¥ WHOYKTHUBHOE COIPOTHBJIEHHUS ITePEeMEHHOro Toka. Pa6oTa M MOIIHOCTH
Toka. ['eHepaTopk Toka. TpaHcbhopMaTopsl. [TonyueHue, nepefada u
pactpefienieHre 3JIeKTPOIHEPTUHU.

5.3. BuxpeBoe 3/eKTpHYeCcKoe Iojie. DJIeKTPOMarHUTHBEIE BOJHEI, UX
CBOUCTBA.

DNeKTPpOMArHuTHOe IOJe KakK OCOOHN Bup Martepuu. OTKPHTHIH
KonebaTenbHLIN KOHTYP. M306peTenue panuo A. C. ITonoBrM. [Iyana3oHs
3JIEKTPOMAarHUTHEIX U3JIYUEHUU U UX IpPaKTUUYECKOe NpUMeHeHUe.
[TpuHIUNE pafUOCBSA3Y U TEJIeBULEHNUS.

B ToM uHCTe, MPAaKTHYECKHUX 3aHATHH U Ta00pPaTOPHLIX padoT
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[IpakTrudeckoe 3aHATHE 6. Pelenue 3afad Ha onpeferneHne TapaMeTpOB
TapMOHMYECKHUX KOJie0aHMi MEXaHUYECKON CUCTEMEL.

HpaKTI/I‘-IeCKOG 3aHsATHE 7. PemieHue 3amad Ha ompepeseHue
XapPaKTEePUCTUK BOJIHOBOT'O IIpOLEecCCa.

[IpakTdeckoe 3aHATHE 8. PellleHMe 3agay Ha UCCIeJOBaHUE BIUSHUSI
KOHJeHcaTopa ¥ KaTyIIKN UHAYKTUBHOCTH B LIeTIN IIePEMEHHOT0 TOKa.

JTaGopartopras pabora Nel OmpeneneHrue YyCKOpPeHUST CBOOOTHOTO TameHust
C IIOMOIIIB0 MAaTEeMATU4YE€CKOIr'o MasiTHUKaA

JlaGopatopHas pab6ota Ne 2 Mi3yueHue 3aKOHA COXpaHEHUS MeXaHUYeCKON
9HEepruu

JlabGopaTtopHasi pa6ora Ne3 M3mepeHHEe OTHOCHTENbHON BIaXHOCTHU
BO3Myxa

JlabopaTopHass paGora N4 HM3ydyeHue MOCIEOOBATENbHOTO U
TapasieNibHOTO0 COeIMHEHUU ITPOBONHUKOB

Jla6opaTtopHas paGota Ne 5 M3yueHue SBIEHUS INEKTPOMArHUTHOH
AHOYKIUU

Pa3gein 6.

OnrTuka

18

6.1 TeomeTpruueckas onTuKa. JIMH3EL

[IpsmonuHeNHOe pacnpocTpaHeHye CBETa B ONHOPOOHOU cpene. CKOPOCTh
pacnpocTpaHeHUs CBeTa. 3aKOHH OTpaXKeHUs U NPeIOMJIEHUS CBeTa.
[TonHOe BHYTpeHHee oTpaxeHue. ['ma3 Kak onThdeckas CHCTeMa.
OnTtuueckue IpUOOPHL.

6.2. BonHOBEIE CBOKCTBA CBeTa. [IpHHIUII OTHOCUTENBHOCTY DUHIITENHA.
HuTepdepenuus ceeta. KorepeHTHOCTE. Mconb30BaHue HHTEPGHEPEHINHT
B HayKe U TexHuke. [udpaknus ceTa. [JudppakunoHHAs pelleTKa.
[Tonspusamnus cseta. [lonapounsl. [lucmnepcusi cBeta. MHBapHaHTHOCTH
MOZOYNid CKOPOCTH CBeTa B BaKyyMe. IIpocTpaHCTBO X BpeMs B
CIeLMaJIbHOM TeOPUYU OTHOCUTEIHHOCTH.

B ToM uHCTe, IPAaKTHYECKHUX 3aHATHH U Ta00pPaTOPHLIX padoT

[TpakTuueckoe 3ansaTue 9. PellleHne 3agay Ha MOCTPOeHUe U300paxKeHus B
TOHKOH JIMH3E.

[TpakTuyeckoe 3ausatue 10. Pemierre 3a1ayd Ha BOTHOBYIO OIITHKY.

N

[TpakTuueckoe 3anatue 11. Pemenve 3amad Ha snemeHTE CTO.

N

JlabopaTopHas pabota Ne 6 OmpepneneHue IOKA3aTeNs MPEIOMICHUS
CTeKNa

w

JlabopaTopHas pab6ota Ne 7 VMiamepeHue ONUHHE CBETOBOM BOJHHI IIPHU
TTOMOIIIY OUGPaKIMOHHON PEIeTKH

Pa3gen 7.

KBanroBas (lm3m(a. ®u3nKa aToMa M aTOMHOT 0 Aapa
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7.1. [lpegmeT ¥ 3afiau¥ KBaHTOBOM (u3uku. KBaHToBas rumoTe3a Ilnanka.
Bremnu#t hoTosnekTpudeckuit 3pdexr. 2
TennoBoe m3nyueHue. Pacupenenenue sHepruu B cleKTpe abCOMIOTHO
yepHoro Tesa. OmeiTh A. I'. CToneToBa, 3aKOHH BHelHEero ¢hoToaddekTa.
YpaBHenue A. JitHmTelHa Onsa BHewHero ¢otosdderra. BHyTpeHHUM
dboToaddexT. Tunel GOTO3IEMEHTOB.

7.2. ®oToH. KOpnyCKynIsapHO-BOJIHOBOU HOyanu3M. Mopenu CTPOeHUSs|2
aroma. KBanTOBEIE IOCTYIATH Bopa.

Omnwithl I1. H. Jle6emeBa u C. . BaBumoBa. ['unoTe3a JI. e Bpoiinsa o
BOJIHOBEIX CBOMCTBax MuKpodacTull . [Judpakuus 31eKTpoHOB. [laBleHne
cBeta. CooTHOIIEHWEe HeompemeneHHOCTeld ['eiiseHbepra. OO0bsACHEeHUE
JIMHEeNYaTOro CIIeKTpa aToMa BOLOpOHa Ha OCHOBE KBaHTOBHIX IIOCTYJIATOB
H. Bopa. CrioHTaHHOe U BHIHYKIEHHOE U3/IydeHue dHepruu. Jla3epsl.

7.3. CocTaB M CTpOEHHEe aTOMHOTO sfipa. M3oTomsl. EcTecTBeHHas|2
Pailn0aKTUBHOCTh. 3aKOH PafiMOAKTUBHOTO paclafa.

Anepubie cuibl. [JedeKT MacCH ¥ SHEPTHUS CBSI3U sipa. SMepHbIe Peaklu,
peakiiu IejieHus ¥ CUHTEe3a.

7.4. Crioco6bl HAOMIOMEHUST B PETUCTPAIMH 3apSIXKeHHBX YacTull. LlemHas|2
peaxIus JeeHus suep.

fApmepHas o9HepreTtuka. TepmMosAgepHHU CcHHTe3. IlonydeHue
Pagu0aKTUBHBEIX M30TOIOB U MX IIpUMeHeHHe. Buomoruyeckoe merCcTBUE
PaguoaKTUBHEIX H3Ny4YeHHH. OneMeHTapHBIe YaCTUIE. YCKOpPUTEIH
3JIeMeHTapHHX dacTul. OyHOaMeHTalbHbBE B3aUMOJENCTBUS U CHIIHL.
KBapku.

B ToM umciIe, MPaKTHYECKHX 3aHATHH H JIa00paTOPHLIX padoT 13

[IpakTuyeckoe 3aHsaTue 12. PelleHue 3afay Ha paclipefeeHne SHEPTHAU|2
B CIIEKTpe U3Ny4yeHus abCOoII0THO YepHOT0 Tela.
[IpakTuuyeckoe 3aHaTtue 13. PemeHue 3agad Ha BOJIHOBHEIE CBOUCTBA|2
MUKDOYaCTHII.
[TpakTtuueckoe 3aHaTue 14. PemeHue 3amad Ha COCTaB U CTPOeHUe|2
aTOMHOTIO Afpa.
[IpakTtuuyeckoe 3aHsaTHe 15. PemeHue 3aga4 Ha CIEKTPH HU3Ty4eHUs|2
aTtoMa Bojopofa.

[IpakTuyeckoe 3aHsATHe 16. PemeHue 3amay Ha ompepelieHue (2
XapPaKTEePUCTUK I/IOHI/I3I/Ipy10H_[I/IX H3nyqum71.

Jla6opaTtopHas pabora Ne 8 M3yueHune TPEKOB 3apsSKEHHBIX YaCTHUIL 1M0|3
TOTOBHIM (oTorpadusim

Pa3gen 8. Crpoenue BcesreHHOR 4

8.1 [IpuMeHUMOCTb 3aKOHOB (GUIUKU AT OOBSICHEHUS NPUPOMIBI(2
KocMHuYecKkux 00beKTOB. COHeYHAasi CHCTeMA. 3Be3[bl U UCTOUYHUKU UX
SHEepPruu

8.2. l'amakTuka. ITpocTpaHCTBEHHO-BpeMEHHbIE MacuITabsl HabaomaeMo|2
Bcenennoii. TeMHast MaTepusl U TEMHas SHEPTHUA.

JK3aMeH 6
WHpuBHayaibHOE IPOEKTUPOBaHHE 6
HUroro: 78
Bcero 3arop 144

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

3.1 CnenuaabHbIe MOMEIIeHHsI IJIS pea/Ii3al[HH MPOrpaMMbI

Ons peanu3anuy TPOrpaMMEl yueOHON OMCUMIIIMHLL JOJIXKHE OBITh IPEAYCMOTDPEHHBI CIEAYIOIIUE



CIielasbHbIE TOMEIEHUS:

Yuebub kabuneT, nabopatopus ¢ 1a6OPaHTCKOW KOMHATOM, YOOBIETBOPSONINE TPeOOBaHUAM
CaHUTaPHO-3MUAEMHUOJIOTNYeCKUX MpaBuil u HopMaTHuBoB (CanlluH 2.4.2 Ne 178-02) u ocHallleHHbIE TUTIOBEIM
060pygoBaHKEM, TTO3BOJISIONINM NOCTUXeHUe oOydatomuMucs yctanoBineHHEX ®I'OC COO TpeboBaHUM K
TpeMETHHIM, METAIIPEeAMETHEIM ¥ IMYHOCTHRIM Pe3yIbTaTaM OCBOEHUS ITPOrPaMMbI YueOHOU OUCIUIITAHEL.

B ToM ugmcIe, B cOCTaB yueOHO-METOOUYECKOTO U MaTEPUAIbHO-TEXHUYECKOT0 00ecreueHus KabuHeTa
BXO[ISIT:

— IOCKa;

— TI0CafOYHbIe MECTa [0 KOJIMYECTBY 00yJalOIuXCs;

— paboyee MECTO IPEMoIaBaTeIs;

— MHOTO(YHKIMOHATBHEIN KOMILIEKC MTPEToiaBaTeIs;

— HarJsgHBIE TOCOOUS;

— nHGOPMalMOHHO-KOMMYHUKATUBHEIE CPECTBA.

3.2 UndopManHoHHOE 0DecnedYeHHe peaTu3alui IPOrpaMMbl

3.2.1 OcHOBHas nuTEparypa

1. Msaxkumes, I'. 4. ®u3uka. 10-# knacc. ba3oBwit ¥ yriuy6neHHb YpoBEY : YueOHuK / I. 1. Maxues,
B. B. Corckuit H. H. [Tapdentresa H. A. Byxosues. - Mocksa : HUL] UHOPA-M, 2024. - 432 c. - ISBN 978-5-
09-112178-0. - URL: https://znanium.ru/catalog/document?id=447179 (maTta obpamenus: 14.04.2025). -
TeKCT : 37IeKTPOHHEIN.

2. Mskumes, I'. 4. ®usuka. 11-it Knacc. ba3oBwi 1 yriuy06ineHHBIN YPOBHY : YueOHuK / I'. 4. MsAKuInes,
B. B. Yapyrusu B. M. ITapdenTreBa H. A. ByxoBues. - MockBa : HUL] UHO®PA-M, 2024. - 436 c. - ISBN 978-5-
09-112179-7. - URL: https://znanium.ru/catalog/document?id=447187 (mata obpamenus: 14.04.2025). -

TeKCT : 37IeKTPOHHLIH.
3.2.2 [lono/THUTE/IbHAsA JIUTEpaTypa

1. Bacunnes, A. A. dusuka: yuebnuk ans CIIO / Bacunwes A. A., ®emgopos B. E., Xpamos JI. [I.. - 2-e
u3pg., ucunp. u pgon. - MockBa : Kpawur, 2025. - 221 c¢. - ISBN 978-5-534-05702-7. - URL:
https://urait.ru/book/fizika-562829 (mata oopamienus: 14.04.2025). - TEKCT : 9T€KTPOHHBIH.

3.2.3 MeTonuueckasi TuTeparypa

1. ®u3uka : MeTONMYECKUe MaTepuanb K jgabopaTopHEM paboTaM OIS CTYLEHTOB BCEX
cnenuansHocTed CIIO ounoM opmer 0O6yuenus / Kysbacckuit rocynapCTBeHHbIH TEXHUYECKUH YHUBEPCUTET
uM. T. @. Topbauesa ; Kabenpa Teopuu 1 MeTonUKYU npodeccroHanbHOTO 00pa3oBaHus, coctaBurens: 0. B.
CrtpykoBa. - KemepoBo : Kys3I'Ty, 2024. - 1 o¢aun (1528 K6). - URL:
http://library.kuzstu.ru/meto.php?n=10764 (maTa obpamnenus: 14.04.2025). - TeKCT : 37IeKTPOHHBIH.

2. I110.03 ®usuka. Pa3zgen «MexaHuKa» : IPaKTUKYM [JI CTYOEHTOB 1 Kypca BCexX CielHanbHOCTEHR
CIIO / Ky3bacckuil rocyqapCTBEHHHIH TeXHUYECKUE yHuBepcuteT uM. T. @. l'opbauesa ; Kadempa Teopuu u
METOOUKY MPoGeCcCHoHaMbHOro 00pa3oBanus, coctaputens: 0. B. Ctpykosa. - Kemeposo : Ky3I['TY, 2025. - 1

¢daiin (921 K6). - URL: http://library.kuzstu.ru/meto.php?n=10874 (maTa obpamienus: 14.04.2025). - TekcT :

3JIEKTPOHHBIH.
3.2.4 HTEpHET pecypcChl

1. Egunas xkomnekuus LludpoBex 00pa3oBaTeNbHEIX PECYPCOB [IMEKTPOHHHIM pecypc]. - PexuM gocTyma:
http://school-collection.edu.ru/, cBOGOTHEIHN. - 3aTJI. C 9KpaHa.

2. Enusoe 0KHO JocTyna K MHGOPMALXOHHEIM pecypcaM [DIeKTpoHHEN pecypc]. - Pexum gocTymna:
http://window.edu.ru/, ceoGomHEI. - 3aTJI. C 9KpaHa.

3. GenepanbHBIN LEHTP WHGOPMAIMOHHO-00pa30BaTENNbHEIX PECYPCOB [DNMEKTPOHHEIN pecypcl. -
Pexwum moctyna: http://fcior.edu.ru/, ceobopHbIi. - 3ari. ¢ 9KpaHa.

4. ®du3uKa [IneKTPOHHHM pecypc] : HayuHO-MeTogu4yeckKui xypHan / U3gatensckuit gom «IlepBoe
CeHTsA0psi». - PexxuM moctyma: https://fiz.1september.ru/, cBobopmHEI. - 3ary. ¢ 9KpaHa


https://znanium.ru/catalog/document?id=447179
https://znanium.ru/catalog/document?id=447187
https://urait.ru/book/fizika-562829
http://library.kuzstu.ru/meto.php?n=10764
http://library.kuzstu.ru/meto.php?n=10874

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. ®0oHJ OLEHOYHBIX CPEACTB [NJIsI NIPOBEeJEeHHUSsI TEKyHero KOHTPOJIs,

aTTeCTAlHU 00YIAIOIINXCS 110 TUCHUIUIHHE

5.1 ITacmopT (poHA OLIEHOUYHBIX CPEACTB

NPOMeXYTOYHOH

(rems1) pasaena

[Pesynsrarsi,

Texymero
pesyrnTatos,
meobxoammumx  ans
@opmuposanmsa
coorsercTmylomei
kommeremuun

Pasnen 1. Qusmka u MeTobI|
mayumoro mosmanms

1.10m3nKa - QyHAGMeRTabHAA HayKa 0 NPUPOE. ECTECTROHRO-Hay HH METOR MOSRAMNS, ero BO3MOAHOCTH 1 rpammis|OK 01,
npHMeHIMOCTH. DKCIEPHMEHT i Teopit B NPOIECCe MO3KAKAS MPHPOAH. Monennposarue du3mieckmx senemmi u|OK 02

npoweccos. Pon 9KCTEpHMERTa 1 TEODHH B MDOLECCE NO3HAHMS MDHPOXH. U3Mveckas benmumHa. [lorpem

Bemmum

Muamocrrbie peaynbTars::

- TOTOBHOCTE K CAMODA3BHTHIO, CAMOCTOATENBHOCTH H]

TH[OK 03,

H 3aKoHH. [DaRMIG! IPHMERAMOCTH HIHYECKAX 3aKOHOB. IowsTie o[OK 04
d)mﬂ%cxoﬂ KapTHie MHDa. 3Haserie GH3MKH npi ocaoerH npodecciii IO

- Bamtame MoTHBAIIH K Gy eriio

[Vermsi onpoc.

passuTHIO

- TOTOBHOCTD K CAMOPA3BHTHIO, CAMOCTOSTENBHOCTH H]

B KyDCe QH3HKH: CKATSPHbIe H BeKTODHbI® BEMHTHHb, MeMEHTE BeKTOPHOli anreOph.

Mposepounas padora

[VCTHBIi 1 mHCEMeHRE OnpoC.

(CamocrosTensasie padors,

Bemectsa, Mogens uaeansHoro rasa. CA3b MXIy AABNCHHEM i CEAHeH KHHETHHECKOH SHepruedi noctynarensroro|OK 03,
ITEILI0BOr0 ABIAEHIA MOTEKY HICATBROTO rada. o]

3.2. Vpasnenne Menneneesa-Knaneiipora. [a30Bsie 3aK0Hs. BHYTpeRHss 9Hepris e rase.

PaGora np HIMEHCHNH 06LeMa HACATLHOTO rasa. Oca

K CrI0CO0HI

3axoHH

9Heprii. VpaBHeHHe TeIIoBoro Sanarica Teproe 1 BTopoe Havana
a

repomHammKn. Anuabarssii nponece. KT ernosoro meuratens. Lk Ki

pHO.

3.3 Arperarisie coCTOSHES BemecTsa. Pa3oBHe MEDEXOEL Hpeoﬁpa:anaﬂﬂe oHepran B $asosx mepexonax CTpoeHBe

rasoobpasisx, LTI H TROPAL Tor. CoitcTsa K
B

K 04

PaGota #

BIIGKHOCTS BOSAVXA. chxpuMeTp, rmpoMeIp o poca Voo,

nap:
(cTpoess TRepEIX Ter Mexamriecte cRoRcsa TBEDABIX Te.
MpaxTuseckoe sanaTue 4. Pemenie 3a1a4 N0 MOTEKYADHO pu3HKe.

Ipariseckoe samstie

5. Pemenne 3a1ad mo

Pasnen 2. Mexannka z 1. TIpeameT u 3a7ath KNACCHYECKOH MexamHKH. KNHEMATHECKHe XapAKTEPHCTHRH MEXaHHeCKoro mwaerns.(OK 01, - HaNHHE MOTHBALH K OBYWEHHIO H IHYHOCTHOMY PA3BHTHIO;
Mepememerue. MyTs. CxopocTs 0K 02 - Pa3BHTHe BHYTDEHHe!i IOSHLMH THYHOCTH
InpsMonMHeliHOe NBHKERIE. 0K 03, Ha ocHose DaBCTBEHHHX 1Y oA
2 2 CroGonHoe nanerwe. Hnmxe)-me Tena, ﬁpomeHHora OB YrToN K FOpHIONTY. 0K 04
ABHKeHH ABHKeHNE TBEPAOrO TeTa. KyTETYDHBIX TpaHUHMIL, (])opmnpouanne CHCTEMbI 3HAMMBIX|
2.4. i Ten. l'lpm-l cicTema otcdera, Cia. Macca. 3aKoH MeXaHuK X
Hoiorona. Cinit » voxasne. flanorro noGocHi Ton 1 s HCKYCCTBEHHHIX CTYTHUKOB. fIBNeHNs, Hamonaemsie | lMipoBo3apenns, npasocozﬂauﬂﬂ SKOTOTHYGCKOR KYTTYDH,
[HeHHepUHATLHEX CHCTEMaX OTCHETa. (CTIOCOBHOCTH CTABHTS e/ 1 CTPOHT KHIHEHHEIE ILIAHH!
[2.5. My ;1bC CHITEL 3aKOH COXDAHEHHs HMITY/IbCa. PeakTHBHO® [IBHIKEHHE. MeTanpe/MeTHEIe Pe3Y/IbTaThI:
2.6. PaGota cinsi. PaGoTa noTeRumanbHbix citt. MoutsocTs. Sxepriss. Kieriseckas onepris. IloTenuuansHas oxepris. 5 3 TOHATHS 1|
3axon aneprin. Tl 3aK0HOB yEuBepcanbHMe y4eGHMe NeHCTBMS (DEryNATHBHE,
2.7. PaBHOBeCHE MaTePHATBHOI TOYKH 1 TBEPAOTO Tesia. MOMEHT G YCIoBHe TBeproro Tena. N
PKHIKOCTeH M ra3oB. 3aKOH COXPaHEHHs HEPruH B IMHAMHKE KHAKOCTH H rasa. " Cn“u’ﬁﬂf)cﬂ! HX HCHONB30BAHAA B NO3HABATENLHOH H|
lpakTideckoe 3ansTue 1. Pemenne 3ajay Ha KHHEMATHKY NOCTYNIATELHOTO JBHKEHHUS Tl lcoImanL KO NpaKTHKe;
TMpakTiseckoe 3anaTHe 2. PeleHHe 3a1a4 Ha AMKAMAKY IOCTYNATE/LHONO ABHACHHS - TOTOBHOCTH K CaMOCTOATENLHOMY IIaHADOBAHHIO 1
[[TpakTHyeckoe 3anATHe 3. Pemenue 3aay Ha 3aKOHBI B MEX3AHHKE UCYg-‘eCTE"‘?HHW yuebHOH AeATeNnbHOCTH, Ugrﬂﬂﬂi‘aﬂﬂﬂ
Pasnen 3. OcmoBm[3.1. [peMer u 3anaun MONEKyNApPHO-KMHeTHYeCKoi Teopun (MKT) oK 01, e i bl
it uanku MKT. TeMnepaTypa Kak Mepa Cpefiieii KWHeTHYECKOH IHEPIUH TeIIOBOro BHKeHHs YacTuil(OK 02 P A o I

[Veruuiit u nucsmenHbtii onpoc

lo6pazosatensoii TpaexTopui

Tposepounas padora.
npamqocmp pators:

- roToBHOCT: K CcaMOCTOSTENHOMY mTaHEpOBAHHIO
locymecteneniio yueGHoi mesTenbHOCTH, oprarm3aNiH
[y4e6HOr0 COTpYRHIYeCTEa C MeRaroreckMMH PabOTHHKaMH i
(CBeDCTHHKAMH, K YHaCTHIO B MOCTPOGHMH HHIHBHAYaTbHOI
lo6pasosatensoii TpaekTOpHH;

Tpenmerneie pe3ynsTaTi:

- chopMupoBaHHOCTS MOKMMAHHA POMH BHIHKH B
[9KOHOMHYECKOH, TeXHONOrHYeCKOM, COLUMaNbHOA H ITHYECKO|
CPEPEX RGATOILHOCTI YSTOBSKS; DOA H NecTa SHKI 3

paGorsL.

Pasnen 1]
DnexTpoammaMuka

(4.1 Tipeamer  sagasn
lonexTpieckoro sapsza.
4.2. Srexrpmueckoe nore,

TIeKTpHYECK

ero cunosas xapamspncmxa
it Pas;

nuTeHunauox auexrpucmmqecxum nons.
4.3

3axon Kynoma. 3akon

Hay4HOil KapTHHe MHpa

Tpusmun cynepnosuunn moneit. PaGora cunfOK 03,
BA3b MY HANPAKEHHOCTEIO W PasHoCTEo|OK 04

iy
Carnercarope, we mams, crocoes
4.4.11

KOM ToTe.

B SMEKTPHY
s

meprus

1 MIOTHOCTH TOKA. 3dKDH Oma

TOK. 3aKOHBI

Omepr D3 nomst.
TOKa. YC7IOBHs M NefiCTBIs SMEKTPHYECKOr0 Toka. CITa TOKa
M5 yqacTKa lemn. MKTPHIECKOe COMPOTHBTEHHE.

M moTe.|
o

HCTeMB 3HamMii 0 Quanueckux|
SSROHCMBDHGETAX, AEORRX, Te0DIAX, RHCTRYIOLEX i Ypossz

npa;
(CTpyKType moCTpoeHs pi3HecKoi Teopu

- CHOPMHPOBAHHOCTE YMEHHA Da’dNHuATE yCHOBHS
npuMEHEMOCTH MOZeNel (UIHECKHX Ten B NPOLeECCOS
(Bmerii)

[VCTHBi 1 mHCEMeHRE onpoC.

yavermit 3aKoHs

, MOTEKYNAPHO} (UIMKN W TePMONMRaMUKH,
oIeKTORMNANIL, KIAWTOROR (UMK AR axanLss

[Onexponsixymas ciuta HeTosHKa TOKA. 3aKoH OMa 1A MOTHOT e, BATH COBTHHERNS MPOBORHHKOB, 3aK0H Tixoys|
cpen M

- Jerua. PaGota i MOMIHOCTS 371

KTDHUYECKOTO TOKa.

s TOK B p:

eax, nnaa

(OcHoBisIe HOCHTeNH ToKa B D:
InpHGOpEL

14.5. MaruTHO® mo7e. BeKTOP MHAYKLIH MArKHTHOrO nons. TIDHHLUAN CYNIepOSHIIMN MArHHTHbIX NoTelt. MarsuTHO® more)
npoBOjHMKa ¢ TokoM. JlelCTBHE MArHHTHOTO NOJIA HA MPAMONMHMHHI TPOBONHUK C TOKOM. 3aKOH AMmepa.

BsanmopeiicTsue TokoB. PaGota o none. [leficTBHEe MAarHKTHOTO NONS Ha|

cpenax. Cs

¢ ToKOM B

[nrKymmiics 3apsx. Cuna Jloperna, YCKOPHTENH 3apAACHHEIX SaCTHLL
14.6. JleficTBHe MarRHTHOTO NONA Ha NBMKYIMICS 3apsfl. Cita JlopeHIa. YCKOPUTEH 3apSkeHHEIX YaCTHI,

Macc-cniextporpad.

14.7. TIOTOK BeKTOpa MATHHTHO/ HHAYKLUH. SBCHHE SMKTPOMATHHTHOH HHAYKIMH. 3AKOH S7eKTPOMATHHTHOM HHAYKLUH
91IC mpyxus B ABMKYIUXCS MPOBOHEKaX. [Ipasuno Jlenna. SIBenHe CaMOMHAYKLHK. MHIYKTHBHOCTS. MarmATHHe|

(cBOjiCTA BemeCTBa. IHEprHA MATRATHOTO Hos:

ramipa,
pasiniaTs yenomA TpUNORHMOCTE BHAMACCKIY J0KoROR,
nosmMaTh BCeOGIIIE XapaKkTep dyAQMEHTATBHEIX 3AKOHOB

- copmuposankoCTs yMeruii npuMeRAT
laCTpOHOMIECKIHS TIOHSTHS, TODHH 1 3AKOHbL AT AHATH3A H

nponeccos Ha 38e37ax,|
b smesmusix cucTeax, B memranammecxou cpene; nBiKeHHs|
HeOeCHBIX Terl, 3BO/IOLMH 38e3ft i Beenen

paﬁom c
(pmsmseckoro

c
U OPMAIHOREIA TESEOTOTE, POSBHTG VMG EpITHSECKGr)

lanau3a u oneHKku

Pasgen 5. KoneGanus u|
[BOHED

10 ABiKeRHe. [ap!

5.1 Mexannseckue KoneGanus. YIpyrie BOTHHL.
CKHe 10,

BOJTHEL

anMeHeHﬂe

KomeGamus,

it KORTYD. CBOGOHE® I
npexpameﬂue OHEPTHE B KONEGATeNbHOM KORTyPe. JaTyXaloUlde OTeKTPOMArRHTHHE Ko7eGamus. [ereparop
TI TOK..

epruM IpH KoreGat

CroGomasie u[OK 01,
et mbHOM amKeRuH. Tonepeunsie u|OK 02

THKH BOMHH. CBOACTBA MEXAHHYECKHX BONH. 3BYKOBHE BONHEL VIbTpassyk i erofOK 03,
0]

K 04

ly
MeHuit "

Vernmi i onpoc.

paswooBpaskse dusmsecKie ABTeHAT H CROMCTSA OGHOKTOB

Hiie B POANBHEX K
1a60paTOpHHX YCUOBMAX, WATAaT M QHATH3IMPOBATH

NpHGOPOB 1 YCTPOCTS, 0GBACHSTS MpHALHIH]

i paorst

Imepementoro Toxa. Pa6oTa § MOMHOCTS ToKa. ['eHepaTOPH TOKa

[pacnipenenene nexTpoaHEPriy.

5.3. Bixpesoe oneKTpHieCKoe Moe. MEKTPOMATHATHOE TONIe KAK 0COGHIE BHA MATEDHH. I7IeKTPOMATHHTHEIE BOTHH, X
cBoiicTsa. OTKpHTi KoneSaTebRblii KOHTYp. H3obpeterne pammo A. C. Tlonossi. JIMamnasoss 7eKTpoMarKATHEX|

X IpaKTI
MpaxTaseckoe sansThe 6. Peme
lcncTens.

Mpaxriseckoe sansue 7. Pemenie s o onpeRonee PUTEPICTIE BOTHOS0TO TpoLCEER
MpaxTideckoe sanaThe 8. Pemerie 3 s

InepemexHOro Toka.

TIpuHmmms

AKTHBHOE, EMKOCTHOE
T

Topst. Tony

, mepefaa u

HIe 3afay Ha

napaMeTpuB rap;

aTymKn

B |

JMeRII DelaTs pacsieTHEe 3afatii  ABHo|
3amanHolt 1 HEsBO 3ATARHOI BH3MECKOH MOAETB0

- chopmuposarmocTs yMerus o6bacaTs ocobermocTi
npoTexatis duaneCKIX ABTeRHiE

Mposepoussie pagoTs.

MaGoparopisie paGorst.

- oBmamenue opr HHMH 7 TO3HaBa

AMOCTOSTENBHOT HOBHIX 3HAHHi B|

Inpotzecce TIDOGKTHHIX it
paGot, yMermsiMH DaboTaTh B rpymme C BHTOMHeHHeM

b pone, padory rpynmsi,

™ cTh B Hb0
(CHTYamisX, aieKBaTHO ONEHHBAT BKTAA KAXAOTO W3
[VSACTHIKOB TPYMIB B pellieHKe paccMaTpieaeMoit nposems

K Gyayeit
lresTensHocTH no on
Inpoduns

TaGoparopiast paGota 1. PacveT morpemHoCTed pe3yIsTatos HaMeperiis.
aGoparopiast paGota 2. Onpenenesiie ycmpem CHTH THKECTH C TIONOILHO MATeMATHYECKOT0 MaATHUK,
ora 3 KoneGan
patora 4. O ynemssioro
patora 5. 01 MeToRoM
aGoparopias paGota 6. Haysenie paryp MeTarios.
pabora 7. O KaTyIIKH.
Pasaen 6. Ontnka 6.1 T onTuka. 11 i it cperte. CkopocTh pacnpoctpareris|OK 01,
cheta, JaKOHH OTpAGHIS 1 TPEROMIOHIA Coeta. oNHOS BHYTPERHEG mpamenue Tlunast. Tia3 Kak onTH9ecKas cictema.|OK 02
lOnTiaeckue npuGopsL 0K 03,
6.2. BonHoBkle cBoficTBa cBeTa. [puHUMI cBeta. Kore IOK 04

Mcnonsaosanie HHTEP(EPERLH B HAYKE K TeXHHKE.
T !

(CrIeLHa L O/ TeOpHH OTHOCHTENEHOCTH.
Mpaxrueckoe 3ansThe 9. Peiesie 345 Ha MOCTPOCHNE H30GPAKEHIS B TOHKOH JHH3C.
Mpakiseckoe sassTie 10. Pemerie 3aiat a BOTHOBYIO OIITHKY.

Mpaktiueckoe sansrae 11. Pemerne 3aad Ha onemerTs CTO.

padora 8. 0

HOCTH DiiHmTeiiHA,
o

cReTa. caera.
MORYIA CKOPOCTH CBeTa B BakyyMe. [IPOCTPAHCTBO W BPeMS B

cTexna

MeTozoM.

[VCTHE 1 THCEMERHBI OnpoC.
[posepouiisie paGoTsi.

TTaGopatopisie paGorsi.

padora 9. 0

ii pemeTKy




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|
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- COPMEPOBARHOCTS YMeHRI IPHMEHATS OCHOBONO/IArAoIIHe|
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[HeGecsIx Ter, omomomH 38637 1 Beenextoi

p padoTs ¢

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

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

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

HEMH H N03HABA
HOBHIX 3HAHH B
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yaactinkon rpynn » pewene pacomaTpisaeMoit npobiiens
& Gyaymeit
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5.2 TunoBble KOHTPOJIbHBIE 3a/IlaHUS WX HHbIE MaTepHaJjIbl

5.2.1 OueHouHbIE CpeACTBa NIPH TEKYIIeM KOHTPOJIe

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

IIpumMepHasi TeMaTHKa KOHTPOJIbHBIX BOIIPOCOB

[Tepememenne. [Iyte. CKOPOCTE.

CB0OOOOHOE IafieHue.

INocTynaTenbHOe U BpalllaTe/IbHOE ABUXKEHUE TBEPHOTro Tela.

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

Cumna. Macca. Cumibl B MeXaHUKe.

Wmnymnbe cumnbl. 3aKOH COXpPaHEHUS UMIYIbca. PEaKTHBHOE IBUXKEHUE.

PaboTa cuibl. MOIIHOCTh. 3aKOH COXpPaHEHUS MeXaHUYeCKON SHEPTUH.

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

[IpuMeHEHNE 3aKOHOB COXpPaHEHUS.

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

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

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

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

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

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

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

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

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



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

YckopuTenu 3apsiKeHHBIX 4acTUIl. Macc-ciekTporpad.

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

KoneGaHus 1 BOTTHHL.

TapMoHMYECKHe KonebaHus.

[IpeBpallieHue SHEPTUH IPU KOTe0aTeTbHOM IBUKEHUH.

XapaKTepUCTUKH, CBOMCTBA MeXaHUYECKHUX BOJIH.

OneKTpoMarHUTHEIE KoneOaHus. CBOOOIHEIE U BHIHYKIEHHEIE 3JIEKTPOMArHUTHEIE KOTeOaHus.

[TpeBpalleHue 3HEepruy B KonebaTenbHOM KOHTYPE.

[TepeMeHHBIN TOK.

PaboTa ¥ MOITHOCTH TOKA.

TpanchopmaTopeL.

JJIeKTPOMArHUTHEIE BOJIHBI ¥ UX CBOMCTBA.

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

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

KBanToBas runorte3a Kpanta. BHemnuit GoTosnekTpuieckuil 3pdexr.

®otoMm. Mopenu cTpoerusa atoMa. KBauToBEIE ITOCTYIaTH bopa.

Jlazepel.

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

Kpurepuu oreHuBaHUS:

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

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

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

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

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

[IIkana oleHUBaHUS HeynosneTBOpUTENIBHO YooBneTBOPUTENHHO Xopomo  (OTIHYHO

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

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

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

Kputepuu oneHuBaHu:

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

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

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

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

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

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

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



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

KpuTtepuu onieHUBaHUS:

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

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

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

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

5.2.2 OneHoYHbIEe CPEeICTBA IPH MPOMEXKYTOYHOH aTTeCTalluH

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

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

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

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

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

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

[IIkana oneHUBAHUS HeynosneTBOpUTEIBHO YooBneTBOPUTENHHO Xopomo  (OTIHYHO

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



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

6. AHbIe cBeJieHHsI M (MJIH) MaTepHaJIbI

ITpu ocyuiecTBIeHUH 00pa30BaTENbHOTO IPOIlecca MPUMEHSIOTCS CIeAyoIIue 00pa30BaTEIbHEIE
TEXHOJIOTHH:

- TPAIUIMOHHAS C HCIIOJIb30BAHNEM COBPEMEHHEIX TEXHUYECKUX CPEMCTE;

- HHTePaKTUBHAS
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