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1. OBIIIAS XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI YYEBHOI'O INPEIAMETA
O/1.13 Puszuka

1.1. Ob6aacTs NpuMeHeHHs1 padoyeil NporpaMMsbl y4eOHOI0 MpeaMeTa

PaGouas  mporpamma  yueOHoro  mpeamera  OJI.13 ~ ®dusuka  ABIAETCS ~ YaCThIO
001meo0pa3oBaTeNIbHOTO  IMKJIA  00pa30BaTeNbHOW  MPOrpaMMBbl  CPEJHEro  Mpo(ecCHOHAIBHOTO
o0pa3oBaHHMs — MPOTPaMMBI TMOJATOTOBKH CIEHAIMCTOB cpenHero 3BeHa (mamee - [ITICC3) mo
CHEIMAILHOCTH  cpenHero  mpodeccuonanpHoro  oOpazoBanus  09.02.08  MHTenekTyalbHbIC
MHTETPUPOBAHHBIE CUCTEMBI.

1.2. MecTo yueOHOro npeaMera B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

B cootBercTBUEM ¢ DenepalibHBIM TOCYIapCTBEHHBIM O0pPa30BATEIbHBIM CTAHIAPTOM CPETHETO
obmiero oOpa3oBaHus yueOHbIM mnpeamer «Dus3uKa» BXOAUT B MPEIMETHYIO 001acTh «0a3oBbIe
JTUCIUIUTMHBDY U SABISIETCS 00s3aTenbHbIM s u3ydeHus. Conepkanue yuyeOHoro npeamera «Du3nkay,
npeAcTaBiIeHHOe B paboueit mporpamme, coorBeTcTByeT @I'OC COO, ¢ ydyeToM mpUMEPHOW OCHOBHOM
0o0pa30BaTeNpHON TporpaMMe CpeIHEro o0mero oopazoBaHus. YYeOHBIM IUIAHOM MO CHEIHATBLHOCTH
09.02.08 MnaTemekTyaabHble HHTETPUPOBAHHBIC CUCTEMBI Ha M3ydeHHe PU3NKN Ha MPO(UILHOM YPOBHE
orBoautcs 144 yaca.

1.3. [lnanupyemble pe3ybTaTbl 0CBOCHHS Y4eOHOI0 NpeaMeTa

1.3.1. J/In4yHOCTHBIE pe3yabTaThl

JInuaoCTHBIC PE3YIbTATbl OCBOCHUS y‘~I€6HOF0 npeamMeTa «Dusuka» AOJIKHBI OTpa>XaTb TOTOBHOCTD
U CIIOCOOHOCTh 00YyYaroIuXcs PyKOBOACTBOBAThCA CPOPMUPOBAHHOM BHYTpPEHHEH MO3UIMEN JIMYHOCTH,
CUCTEMON IIEHHOCTHBIX OpHUEHTAlUl, TO3UTUBHBIX BHYTPEHHHMX YOEXJEHUH, COOTBETCTBYIOIIMX
TPaIULMOHHBIM LEHHOCTSIM POCCUHCKOro OOIECTBa, PpACIIMPEHUE MKU3HEHHOTO OINbITa M OIbITa
ACATCIIBHOCTHU B MPOLECCCC pain3aliii OCHOBHBIX HaHpaBJ'IeHI/If/'I BOCHHUTATEIHLHOMN ACATCIIBbHOCTH, B TOM
qucIIe B YaCTH:

1) rPaskIaHCKOr0 BOCIIMTAHHUS

- c()OPMHMPOBAHHOCTH TPAKIAHCKON MO3UIUM OOYYAIOIIErocss KaK aKTHBHOTO M OTBETCTBEHHOTO
4JIeHa POCCUMCKOTO OOLIECTBA;

- IPDUHATHE  TPAAULMOHHEIX OOIIEYENTOBEYECKMX T'yMaHMCTUYECKHX

- ¥ IEMOKPAaTHYECKHUX IIEHHOCTEM;

- TOTOBHOCTH BECTH COBMECTHYIO JEATENBHOCTh B HMHTEPECAX TI'PaXKIAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIIPABJIEHUH B 0OPa30BaTEIbHON OPraHU3al|u;

- YMEHHUE B3aMMOJEHCTBOBATE C COLMAIBHBIME HHCTUTYTAMHU B COOTBETCTBUH C UX (DYHKIHUAMH U
Ha3HAUYEHUEM;

- TOTOBHOCTH K TYMaHMTAPHOM M BOJOHTEPCKOM JIEATENEHOCTH,

2) NATPHOTHYECKOT0 BOCHUTAHMS:

- ¢(hOpMHPOBAHHOCTH POCCUICKON Ipa’kJaHCKON MIEHTUYHOCTH, TaTPUOTU3MA;

- IEHHOCTHOE OTHOILLIEHHUE K FOCYAapCTBEHHBIM CUMBOJIAM, JTOCTH)KEHUSAM POCCUICKUX YYEHBIX B
o0nacTu (PU3UKHU U TEXHHKE;

3)  IyXOBHO-HPaBCTBEHHOIO BOCIIMTAHMSI:

- c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEICHHS;

- CIOCOOHOCTH OIEHUBATh CUTYAlMI0 U IIPHHMMATh OCO3HAHHBIE PEIIECHMS, OPHEHTUPYACh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B IEATENLHOCTH YIEHOTO;

- 0CO3HAHHUE JIMYHOTO BKIaJa B TIOCTPOEHHE YCTOWYMBOIO OyIyIIero;

4) 3CTETHYECKOr0 BOCIIUTAHMS:

- ACTETUYECKOE OTHOIIECHWE K MHUPY, BKIIOYas SCTETUKY HAyYHOTO TBOPUYECTBA, MPHUCYIIETO
¢busnueckoil HayKe;

5) TPYA0BOr0 BOCIUTAHUS:

- MHTEPEC K Pa3jNYHbIM cdepaM MpoPecCHOHATHHON NEATENBHOCTH, B TOM YHCIIE CBS3aHHBIM C
(UBUKON U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymyiiei mpodeccun M pearn30BbIBATH
COOCTBEHHBIC KHU3HEHHBIC TUIAHBI;



- TOTOBHOCTb M CIOCOOHOCTh K OOpa3OBaHHIO M CamMOOOpa3oBaHWIO B oOsacTh (PU3MKK Ha
MPOTS)KEHUU BCEH KU3HH;

6)  5K00rHYECKOro BOCHIHTAHHUSA:

- cpOpMHPOBAHHOCTh IKOJIOTUYECKON KYJIbTYphl, OCO3HAaHHE TJ00AJBHOIO  XapakTepa
HKOJIOTHUYECKUX MPOOIIeM;

- IUIAHUPOBAHUE M OCYLIECTBIICHUE JEHCTBUU B OKPYXAIOUIEH CpPEAE HAa OCHOBE 3HAHMS LEJeH
YCTOWYHBOTO Pa3BUTHUS YEIOBEUECTBA;

- pacuIMpeHue OMmbITa AESTEIbHOCTH 3KOJOTMYECKOM HAIpaBIEHHOCTH HA OCHOBE MMEIOLIMXCS
3HaHW# Mo usuke;

7) LHEHHOCTH HAYYHOI'0 NIO3HAHMS:

- c(hopMHUPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHS
¢bu3nyeckoil Hayku;

- OCO3HAHME IICHHOCTHM HAyYHOW JEATENIbHOCTH, TOTOBHOCTH B IpOLECCe H3yYeHHS (U3UKU
OCYILLIECTBIIATh NPOEKTHYIO U UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHANBUIYAIBHO U B TPYIIIE.

1.3.2. MeranpeaMeTHbIe pe3yJbTAThI.

Ilo3naBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIEe 1eiCTBUS

Ba3zoBble Jioruyeckue eiicTBUS:

- CaMoCTOSTENbHO (OPMYIHPOBATh M aKTyallU3UpOBaTh MpOOJEMy, paccMaTpuBaTh €
BCECTOPOHHE;

- OIPENENATh LEIH eATEIbHOCTH, 3a/1aBaTh apaMeTPbl U KPUTEPUH UX JOCTHIKEHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEYHS B pACCMATPUBAEMBIX (DU3MUECKUX SIBICHUAX;

- pa3pabarbIBaTh IUIAH pEIICHUS MPOOJIEMBI C Y4ETOM aHAIM3a MMEIOUIMXCS MaTepHaIbHBIX U
HeMaTepuaIbHBIX PECypCOB;

- BHOCUTbh KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB 1I€JISIM, OLIEHUBATH
PUCKU MOCIEACTBHIA NESTENbHOCTH,

- KOODAWHHPOBAaTH M BBIIOJNHATH pabOTy B YCIOBHSX pPEATbHOTO, BHPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

- pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPo0JIeM.

Ba3zoBble uccienoBareibckue 1eiCTBUS:

- BJIQJIETh HAYYHON TEPMUHOJIOTUEH, KIIFOUEBBIMU MOHATUSAMU U METOAAMU (PU3NUECKON HAYKH;

- BJIaJICTh HABBIKAMH Y4eOHO-HCCIIEI0BATENbCKONM U MMPOSKTHOM AESITENFHOCTU B 00JIaCTH (DU3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJOB pelleHHUs 3a1ad (U3HYecKOro
coJiepKaHusl, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B [TO3HAHMS;

- BIAAETh BHJAMU JESTEIBHOCTH 10 TOJYyYEHHI0 HOBOTO 3HAaHMs, €ro HWHTEpIpeTaluH,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3NTUYHBIX YUYEOHBIX CUTYAIUSIX, B TOM YHCIIE IPU CO3TaHUH Y4EOHBIX
IIPOEKTOB B 00JacTH (PU3MKU;

- BBISIBJIATh IPUYMHHO-CJIEJICTBEHHBIE CBSI3M U aKTYaJIU3UpPOBATh 33J1auy, BBIABUTATh TUIIOTE3Y €€
pellIeHns, HaXOJIWUTh apryMEHTBl IS JOKa3aTEeNbCTBA CBOMX YTBEP)KICHHM, 3a7aBaThb MapaMeTpbl U
KPUTEPUU PEILICHHUS;

- aHAJM3UPOBAThH IOJIYYEHHbIE B XOJ€ PELICHUsS 3a/1aull pe3yibTaTbl, KpHTUUECKU OIIEHUBATh MX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

- CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a7]a4K B 00pa30BaTEeIbHON JACATEIBHOCTH, B TOM YUCIIE
P U3yYCHUH (PU3UKU;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

- YMETh MIEPEHOCUTDb 3HAHUS 10 (PU3UKE B MPAKTHUYECKYIO 00JIACTh KU3HEICATEIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTel;

- BBIIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OPUTrMHAIbHBIE MOX0/IbI U PELICHUS;

- CTaBUTh IPOOJIEMBI U 33J]a4H, AOMYCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.

Pabora ¢ nnopmanmeii:

- BJIaJICTh HaBBIKAMH MOJIY4YeHUs] HHPOopMaAuu GU3NUYECKOTO COAEPKAaHUS U3 UICTOYHUKOB Pa3HbIX
THUIIOB, CAMOCTOSITENILHO OCYIIECTBIIATH TOUCK, aHAIIN3, CACTEMATHU3AINIO U HHTEPIPETAIIUI0 HHPOPMAIHH
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHMUS;

- OLIGHUBATh IOCTOBEPHOCTH UH(OPMAIIUH;



- UCIOJNIB30BaTh CpeACTBa MH(OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B pEUICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIIMOHHBIX 33]1a4 ¢ COOJII0ICHHEM TPEeOOBaHHI H)PrOHOMUKH,
TEXHUKU O€30MacCHOCTH, THUTHEHBI, pecypcocOepeKeHHs, TMPaBOBBIX M OJTUYECKUX HOPM, HOPM
MH(POPMALIMOHHOM 0€30MacHOCTH;

- cO37aBaTh TEKCThl (PU3UYECKOTO COAEpKAHHS B Pa3NUYHbIX (popmarax ¢ ydéToM Ha3HaueHUs
nH(pOpMAIIUY U LIEIEBOI ayIUTOPHH, BEIOUpPasi ONTUMAIbHYIO ()OpMY NIPEICTABICHHUS U BU3yaTH3aIHH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

- OCYILECTBIISATH OOIEHNE HA YPOKaxX (PU3HMKH U BO BHE-YPOUHOH NEATEIHHOCTH;

- pacro3HaBaTh MPEANOCHIIKYA KOH(MIUKTHBIX CUTYallMid U CMSATYaTh KOH(IHUKTHL

- pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPE/ICTB;

- IOHUMATh U UCIOJIb30BaTh IPEUMYILIECTBA KOMaHAHON ¥ UHIUBUIYaIbHOU PabOTHI;

- BBIOMpaTh TEMAaTHKy W METOJbl COBMECTHBIX JCUCTBHI C Y4E€TOM OOIIMX HMHTEPECOB, U
BO3MOXKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA;

- IPUHUMATh LU COBMECTHOM AESITEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH ACUCTBUS IO
e JOCTMKEHMIO: COCTABJIATH IUIaH JEHCTBUM, paclpeaeisiTh poiu € Y4ETOM MHEHUH YYaCTHHUKOB,
00CyX1aTh pe3yabTaThl COBMECTHOM PabOTHI;

- OLICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)XJOro YYacTHHKA KOMaHIbl B OOIIMN pe3ynbTar Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

- mpearaTb HOBBIE TPOEKTHI, OICHHBATh HUAEU C TO3UIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- OCYIIECTBIJISITh MO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3IUYHBIX CHUTYAIUSIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

- CaMOCTOATEIBbHO OCYIIECTBISATh TMO3HABATENBHYIO JAEATEIbHOCTh B 001acTH (U3MKH H
aCTPOHOMUU, BBISIBJIATH IPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 33/1a4H;

- CaMOCTOSITETTbHO COCTaBJATh IUJIAH pELICHUS pPAacu€THBIX W KAueCTBEHHBIX 3a/ady, IUIaH
BBITTOJIHEHUS MTPAKTUYECKONH pabOTHl ¢ YYETOM MMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOXHOCTEH H
MPEATOYTEHHI;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

- pacuMpsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTEeHUH;

- JIeNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a PEIICHUE;

- OLICHUBATh MPHOOPETEHHBIN OTIBIT;

- cnocoOcTBOBaTh (YOPMUPOBAHUIO U MPOSBIECHUIO IPYAULUU B 00NacTH (U3MKHU, TMOCTOSHHO
MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYpPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJJIEKT:

- JaBaTb OLIEHKY HOBBIM CHUTyallUssM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

- BJIaJIeTh HaBBIKAMU IO3HABATENbHON pedaexcHuy Kak OCO3HAHUS COBEpIIAEMBIX NEHCTBUN U
MBICIUTENIBHBIX MTPOLIECCOB, UX PE3YNbTATOB U OCHOBAHMIA;

- UCTOJIb30BATh NPUEMBI peIIEKCUHN AJISl OLIEHKU CUTYaIlUH, BEIOOpA BEPHOTO PELICHHUS;

- YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

- IPUHUMATh MOTHBBI U PTYMEHTHI IPYTUX MPHU AHATIU3€E PE3YyIbTaTOB JAESITEIbHOCTH;

- IPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTAaTKU U JIOCTOUHCTBA;

- IPUHUMATh MOTHBBI U PTYMEHTHI IPYTUX MPHU AHATIU3€E PE3YyIbTaTOB JESITEIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OMIMOKH.

B mporecce nocTrkeHNs TMYHOCTHBIX PE3YIHTaTOB OCBOEHHS MPOrpaMMBbl IO (PU3UKE TS YPOBHS
cpenHero oomero o0pazoBaHus y OOY4YaIOIIMXCS COBEPUICHCTBYETCS IMOYUOHANbHLIU UHMELIEeKN,
npeanoiararomuil copMUpOBaHHOCTb:

- CAaMOCO3HAHHS, BKIIIOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE AIMOLIMOHAIBHOE COCTOSIHUE, BUIEThH
HaNpaBJIeHUs Pa3BUTUS COOCTBEHHON YMOIIMOHAILHON Cephl, ObITh YBEpEHHBIM B ce0€;

- CaMOperyJIMpOBaHMs, BKIIIOYAOLIEr0 CAMOKOHTPOJIb, YMEHHUE MPUHHUMATh OTBETCTBEHHOCTH 3a
CBOE IMOBeIeHNE, CITIOCOOHOCTh alallTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHHUSM U MPOSBIATH THOKOCTB,
OBITH OTKPBHITHIM HOBOMY;

- BHYTPEHHEW MOTHMBALIMH, BKJIIOUYAIOLIEH CTPEMIIEHHE K JOCTHKEHUIO 1IEJIN U YCIEXY, ONTUMU3M,
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MHULIMATUBHOCTh, YMEHUE JAEHCTBOBAThH, UCXO/I U3 CBOMX BO3MOKHOCTEH;

- SMIATHH, BKIIFOYAIOIIEH CTOCOOHOCTh TOHUMATh AIMOLIMOHAILHOE COCTOSIHUE IPYTHX, YIUTHIBATh
€ro MpHu OCYIIECTBIEHUH OOIIEHHUs, CIOCOOHOCTH K COYYBCTBUIO U CONIEPEKUBAHUIO;

- COLMATbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS C JPYTUMHU
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH HHTEPEC U pa3peniaTb KOH(DIUKTHI.

IIpeaMeTHbIe pe3y/abTAThI O NPeAMeTHOI 001acTH «DU3UKAY.

ITo ydeOHomy mpeamery "®usumka" (yrinyOJeHHBIM ypOBEHb) TpPeOOBaHUS K MPEAMETHBIM
pe3ylibTaTaM OCBOCHHUsS YTIyOJICHHOrO Kypca (PM3HMKH JIOJDKHBI BKIIOYATh TPEOOBAHUS K Pe3ybTaTam
0CBOEHUS 6a30BOT0 Kypca U AOMOJHUTEIBHO OTPaKaTh:

1) copMupoBaHHOCTH TOHMMAHUS POMH (U3UKH B IKOHOMHUYECKOW, TEXHOJOTHYCCKOM,
COLIMAJIbHOW U 3TUYECKOM chepax 1esaTeTbHOCTH YeTIOBEeKa; POJIN U MecTa (PU3UKHU B COBPEMEHHOM HAYYHOH
KapTUHE MUpPA; POJU ACTPOHOMHH B MPAKTUYECKON JEATEIHLHOCTH YeJIOBEKa M JajbHEWIIEeM Hay4HO-
TEXHUYECKOM Pa3BUTHH;

2) chopMHpPOBAHHOCTH CHCTEMBbI 3HAHUW O (DU3MYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
JEHCTBYIONUX Ha YPOBHIX MUKPOMHPA, MAKPOMHUPA U MEraMupa, IpeICTaBICHUI 0 BCEOOIeM XapaKTepe
(U3HUYECKUX 3aKOHOB; MPEACTABICHUH O CTPYKTYpe MOCTPOSHUs (PU3NYECCKOW TEOPHH, YTO MO3BOJIUT
0CO3HATh POJib (PYHAAMEHTAJIbHBIX 3aKOHOB U MPUHLUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPHUPOJE,
MOHATHh TPaHUIBl TNPUMEHUMOCTH TEOPHUM, BO3MOXHOCTH HX MPUMEHEHUS JJs ONUCAHUs
€CTECTBEHHOHAYYHbIX SIBJIEHUI U MTPOLIECCOB;

3) chopMUPOBAHHOCTh YMEHUS Pa3IMUYaTh YCIOBHS MPUMEHUMOCTH MOJENCH (PU3UIECKUX TN U
MPOLIECCOB (SIBICHUI): HHEpIMalbHAs CHUCTEMa OTCYeTa, MaTepHalibHas TOYKa, DPaBHOYCKOPEHHOE
JIBUKCHHE, CBOOOHOE MajieHue, abCOIOTHO yrpyras nedopManus, aOCOMOTHO YIPYroe U aOCOIIOTHO
HEYINPYroe CTOJKHOBEHUS, MOJIENel ra3a, >KUJKOCTH U TBEPAOro (KpUCTAJUIMYECKOT0) Tela, UIeaTbHOrO
ra3a, TOU€UYHBIH 3apsij], OJJHOPOIHOE IIEKTPUUECKOE T0JI€, OAHOPOJTHOE MAarHUTHOE T0JIe, TAPMOHUYECKHE
KojeOaHusl, MaTeMAaTUYECKUH MAasSTHUK, HACaJbHBIA MPYXKUHHBIH MasSTHUK, TapPMOHMYECKHE BOJIHBI,
UJeaTbHBIN KOJIeOaTeIbHBIA KOHTYP, TOHKAs JIMH3a; MOJIEJIeH aToMa, aTOMHOTO Si/[pa U KBAHTOBOW MOJIETH
CBETA;

4) chopMHPOBAHHOCTh YMEHHUS OOBSICHATH OCOOCHHOCTH TPOTCKAHUS (PU3NYCCKUX SBICHHIA:
MEXaHHYECKOE JBIKEHHUE, TeINIOBOE IBMKEHUE YACTHUI] BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE
nerwkeHne, mud@dy3us, UCHapeHWe, KHIICHWE W KOHJICHCAIMS, IUIABJICHUE W KPUCTAJUTU3ALNS,
HaIpaBJIEHHOCTh TEIUIONEpeaaun, dJIEKTPU3aLUU TEN, SKBUIIOTEHIIUAIbHOCTH TOBEPXHOCTH 3apSIKEHHOIO
MPOBOJIHUKA,  DJIEKTPOMArHUTHOM  MHAYKIIMHM, CAMOUHIYKIIMH, 3aBHCHUMOCTH  COMPOTHUBIICHUS
MOJIYTIPOBOJTHUKOB «p-2 M «N-TUIOB» OT TEMIIEpaTyphbl, pe30HaHca, HHTephEPEHIINHU BOIH, TUGPAKIIH,
JUCIEPCUH, TIOJHOTO BHYTPEHHEro OTpaykeHus, (oTodddexT, Gpuznyeckue MPUHLIHUIBI CIEKTPaIbHOIO
aHanu3a u paboThl 1azepa, «aibda-» U «OeTa-» pacnaibl sSaep, raMMa-u3IydeHue saep;

5) chopmMupoBaHHOCTH YMEHHMM MPUMEHSTh 3aKOHBI KJIACCMUECKOW MEXaHUKH, MOJICKYJISPHOM
(GU3UKN U TEPMOAMHAMUKH, dJIEKTPOIUHAMUKHN, KBAHTOBOW (DM3UKH AJIs aHAIH3a U OOBSICHEHUS SIBICHUN
MUKPOMHpA, MaKpOMHpa W Meramupa, pas3inyaTh YycJIOoBUsA (TpaHMIlbl, OO0JAcTH) NPUMEHUMOCTH
(bu3MYECKUX 3aKOHOB, MOHUMATh BCEOOIINIT XapakTep (yHIaMEHTANbHBIX 3aKOHOB (3aKOH COXpaHEHUS
MEXaHWYECKOW SHEPTUM, 3aKOH COXPAHEHUS MMITYJIhCa, 3aKOH BCEMHUPHOTO TATOTCHHS, MEPBBIA 3aKOH
TePMOJUHAMUKHN, 3aKOH COXPAHEHUS DJJICKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHsSI DOSHEPruu) W
OTPAaHUYCHHOCTh MCIOJb30BaHUSI YACTHBIX 3aKOHOB; aHAIM3UPOBATh (PU3UYECKUE TPOIIECCHI, UCTIOJIb3YsI
OCHOBHBIE€ TOJIOKEHUS, 3aKOHBl M 3aKOHOMEPHOCTH; OTHOCHTEIIBHOCTh MEXaHUYECKOTO JBW)KECHMUS,
dbopMynbl KMHEMAaTHKU PaBHOYCKOPEHHOTO [IBWKEHHMs, TpeoOpa3zoBaHusi [amumess st CKOPOCTH U
nepemMenieHus, Tpu 3akoHa HproToHa, NpuHIUI OTHOCUTENBHOCTH ["anuiies, 3aKOH BCEMUPHOTO TSATOTEHUS,
3aKOHBI COXpAHEHUs HMIyJbCa W MEXAaHWYECKOW DSHEPIrHH, CBsA3b pabOTHl CUJIBI C H3MEHEHUEM
MEXaHUYECKOM HHEPruu, yCIOBUS PABHOBECHS TBEPAOrO TeJa; CBA3b JABJIEHUS HJCAIBHOTO Ta3a co
CpeAHEd KHWHETHYECKOW DJHEpPruell TEIIOBOrO [BH)KEHHUS W KOHIUEHTpALMEHd €ro MOJEKYJ, CBA3b
TEeMIIepaTypbl BEIIECTBA CO CPEIHEN KMHETUUYECKOW SHEPIrHel ero 4acTull, CBS3b JABJICHUS HACATBHOTO
rasa ¢ KOHIIEHTpaluel MOJIEKYJI M €ro Temmneparypou, ypaBHeHue MenpaeneeBa-KnanelipoHa, nepblid
3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHHUs SHEPruu B TEIUIOBBIX IpoOIleccax; 3aKOH COXpaHEHUs
INEKTPUYECKOTO 3apsna, 3akoH KysnoHa, MOTEHIMATBHOCTh AJIEKTPOCTATUYECKOTO TOJsA, MPUHIUI
CYTNEPIIO3UIINH IEKTPUUECKUX MoJeH, 3akoHa Kynona; 3akonsl Oma 11 yyacTKa LeH U JAJ11 3aMKHYTOM
AJIEKTPUYECKOM 1enH, 3akoH Jkoyns-JIeHna, 3aKOH 3JE€KTPOMArHUTHOM WHIYKIHMH, NpaBuio JIeHila,
MOCTYJIaThl CINEUUATBHOM TEOPUM OTHOCUTENBHOCTH OWHINTEHHA, YypaBHEHHE OWHINTEHHA JIs
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dbotodrddekra, mepBeIii U BTOpor mocTyiaTel bopa, mpuHIMn HeompeneneHHocTu [eiizenbepra, 3aKoH
COXPaHEHHUS 3apsia, MACCOBOTO YKCIIA M SHEPTUHU B SJEPHBIX PEAKIUIX, 3aKOH PAIMOAKTUBHOTO Pacaia;

6) cpopMHUPOBAaHHOCTh YMEHUU NPUMEHSATH OCHOBOIOJAraloLIUEe ACTPOHOMHUYECKHUE MOHSITHS,
TEOPUU ¥ 3aKOHBI IS aHajdu3a W OOBSICHEHUS (PU3NYECKUX MPOIECCOB, MPOUCXOANINX Ha 3BE37aX, B
3BE3JHBIX CHCTEMaX, B MEXKIaJlaKTUYECKON cpeae; IBUKEHHs HEOECHBIX TeJ, ABOJIOLUU 3Be3]l U
Bcenennoii;

7) cpOpMUPOBAHHOCTh YMEHHMM HCCIENOBaTh U aHAIU3UPOBATH pa3HOOOpasHble (u3MUeckue
SIBIICHUSI U CBOWCTBA 0OBEKTOB, POBOIUTH CAMOCTOSTEIILHBIC UCCIICAOBAHUS B PEATbHBIX U TAO0OPATOPHBIX
YCIIOBUSIX, YUTATh U aHATU3UPOBATh XapaKTEPUCTUKH MPUOOPOB U YCTPONCTB, OOBACHATH MPUHLIUIIBI UX
paboTsr;

8) chopMHpPOBAaHHOCTh MPEACTABICHUN O METOAax TMOJYYEHHUS HAyYHBIX ACTPOHOMHYECKHX
3HAHWUW; BIIAJICHUEC YMEHUSMH CaMOCTOSTENIEHO (OPMYIMPOBATh IE€Nb HCCIEIOBaHUS (IPOEKTA),
BBIIBUTATh TUIIOTE3bl HA OCHOBE 3HAHHS OCHOBOMOJAralommX GU3NYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB,
MPOBEPSTh WX OKCICPUMEHTAIBLHBIMH  CPEACTBAMHM; IUIAHUPOBATh W  MPOBOIUTH  (PU3UUECCKHE
SKCIIEPUMEHTHI, OINHUCHIBATh M AHAJU3UPOBATh IOJYYCHHYIO IIPH BBINOJHEHUU JKCIEPUMEHTa
MH(OPMAIINIO, ONIPEEIIATH TOCTOBEPHOCTh MOTYYEHHOTO PE3ylIbTaTa;

9) copMUpPOBaHHOCTH YMEHHUS PElIaTh pacUETHBIE 33J1a4M C SIBHO 33JJaHHOM M HESIBHO 3aJJaHHOM
(bu3MUeCKOoil MOJIETBIO: HA OCHOBAaHWHW aHAJM3a YCIIOBUS BBIOMPATh (U3NYCCKUE MOJEIH, OTBEUAIOIIUE
TpeOOBaHUAM 3a7a4uu, IPUMEHATH POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNAThI (PU3NUYECKUX TEOPHd
IIPY KCIOJIb30BAHUM MAaTEMAaTUYCCKUX METOJIOB PEIICHHS 3a/1ad, MPOBOJHUTH PACUEThl HA OCHOBAHHH
UMEIOIUXCA JaHHBIX, aHAIM3UPOBATH PE3YyNbTaThl MU KOPPEKTUPOBATh METOJNbI PEIICHUS C Y4YETOM
MOJIYYCHHBIX PE3y/IbTaTOB; PEIIaTh KAUeCTBEHHBIC 3a/1a4M, TPEOYIOIINe MPUMEHEHUS 3HAHUN U3 Pa3HBIX
pa3nenoB IMIKOJBHOTO Kypca (U3MKH, a TakKe WHTerpaluud 3HaHUW W3 JAPYyruxX MpeIMeToB
€CTECTBEHHOHAYYHOT'O [IUKJIA: BBICTPAUBATh JIOTUYECKYIO LIETIOUYKY PACCYKACHUI C ONOPOI HAa U3yUYCHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3NYECKHE SIBICHUS;

10) cdopMupoBaHHOCTH YMEHHH AaHATU3UPOBATh M OICHUBATH TIOCICICTBUS OBITOBOW H
MIPOU3BOJICTBEHHON JIEATEIHHOCTH YENOBEKa, CBS3aHHOW C (U3NYECKUMH MPOLECCaMH, C TO3HIIHMA
9KOJIOTUYECKON O€30MaCHOCTH; MPEJCTABICHUNA O paldOHATBLHOM MPHUPOIONOIb30BAHUM, a TaKKe
Pa3yMHOM HCTOIb30BAaHUH JOCTHKEHHUN HAYKH U TEXHOJOTUH [T JabHEHIIET0 Pa3BUTHS YEIOBEYECKOTO
o01ecTBa;

11) oBnamenue pasnuyHbIMU criocobaMu paboThl ¢ MHpOpManuend (GU3UYECKOTO COAEPKAHUS C
WCIIOJIb30BAHNEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHH, pa3BUTHE YMEHUH KPUTHYECKOTO
aHallM3a U OIIEHKH JIOCTOBEPHOCTH MOTy4aeMol HH(OpMaIInK;

12) oBmageHWe OpPraHW3AIMOHHBIMH W II03HABATEIHHBIMH YMEHUSMH CaMOCTOSTEIHLHOTO
MPUOOpPETEHUsI HOBBIX 3HAHUI B MPOLIECCE BBHIMOJIHEHUS TPOSKTHBIX U y4eOHO-MCCIe0BATEILCKUX padoT,
YMEHHSMH paboTaTh B TPYIIE C BHIMOJTHCHHEM PAa3JIMUHBIX COIUAIBHBIX POJICH, TUTAHUPOBATH PaboTy
TPYMIbI, PAIMOHAIBHO PACIPeIesaTh AeITeIbHOCTh B HECTAHIAPTHBIX CUTYaIIUsX, aJIeKBAaTHO OI[CHUBATh
BKJIQJl KQXJIOTO U3 YYACTHUKOB T'PYIIIHI B PEIICHUE pacCMaTPUBAEMOM TPOOJIEMBI,

13) cdopMUpPOBaHHOCT, MOTHBAIMK K Oyaymed mpodecCHOHANbHON —JEATENbHOCTH IO
CHEIUATBFHOCTAM (PU3UKO-TEXHUUECKOTO MPOQUIIS.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIAHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BU/bI Y4eOHOI padoThl

Buj yueOHoi1 padoThI O0bem B yacax
Teopernueckoe oOyuenue 56 yacoB
[TpakTHYEeCKHE 3aHSATHSI 80 gacoB
CamocrositensHas paboTta 8 yacoB
OO0mmii 00bem 00pa3oBaTeIbHON MPOrpaMMbl 144 gaca




2.2. TemaTnuecKuil IUIaH U coaep:kaHue yueOHou nucunmuinabl O/1.13 dusuka

HaumeHoBaHue pa3jiesioB u Conep:kanue y4eOHOI0 MaTepuasia U GopMbl OPraHU3aANUM 1eATEILHOCTH Oo0bem B Koabi
TeM o0yuyawiuxcs (TeopeTnyeckoe o0yueHue, IpaKTUHYECKHeE U JIA00paTOPHbIE 3aHATHS) yacax KOMIIeTeHIIUiA,
¢dopmupoBanuio
KOTOPBIX
Crocoo0cTByeT
3J1eMEeHT
MPOrpamMMbl
Tema 1. Hayunblii Merox | Pusuka - ¢pyHIaMEHTaNbHAs Hayka O mpupozae. HaydHbelii MeToa MO3HAHHMS U METOIbI 6 OK 01, OK 02,
MO3HAHMSA NPUPOABI uccieIoBaHus (PU3HYECKUX SIBICHUH. OK 04
DKCIIepUMEHT U TEOpHs B Mpollecce MO3HaHUs Mpupoabl. Habmronenue n SKCriepuMeHT B
buzuke.
CriocoObl m3MepeHust GU3HUYSCKUX BEIUYMH (AaHAIOTOBBIC W IU(POBBIE H3MEPHUTEIHHBIC
npuOOpbI, KOMIIBIOTEPHBIE JATYNKOBBIE cucTeMbl). [lorpemnoctu n3mMepeHunii Puanvaeckux
BeNM4MH (a0COIIOTHASI U OTHOCUTEIIbHAS).
MonenupoBanue (HpU3MUECKUX SIBICHUNW M MPOLECCOB (MaTepuanbHas TOYKa, aOCONIOTHO
TBEPJIOE TEJO, HIealbHasi >KUIKOCTb, WMJCAJTBHBIN Ta3, TOYEUHbIH 3apsna). [‘mmoresa.
®u3nuecKuil 3aK0H, FPAHUILIBI €0 IPUMEHUMOCTH.
dusznyeckas Teopus.
Ponp u mecro ¢u3uku B (GHOPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTHUHBI MHpa, B
IPAKTUYECKON AESITeIbHOCTH JII0IeH
Tema 2. KunemaTuka Mexanndeckoe nBmkeHHe. OTHOCHUTENBHOCTh MEXAaHHYECKOTO JBHKeHMsA. Cucrema 6 OK 01, OK 02,
OTCUéTa. OK 04
[Ipsimast u oOpaTHast 3aJaul MEXaHHKHU. Paanyc-BeKTOp MaTepHallbHOM TOYKH, €ro
IPOEKIIMU HA OCH CUCTEMbI KoOpAHHAT. Tpaekropus.
[TepemenieHne, CKOPOCTh (CpemHssl CKOPOCTh, MTHOBEHHash CKOPOCTh) M YCKOpPEHHUE
MaTepuaIbHON TOUKH, UX MPOEKIIUU HA OCH CUCTEMbI KoopauHaT. CliokKeHHe nepeMelieHni
U CII0KEHUE CKOPOCTEM.
PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSMOJIUHENHOE IBUKEHUE.
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS U MYTU MAaTepUATIbHON TOUKH OT BPEMEHH
U UX IpaduKH.
Tema 3. lunamuka [lepBsriit 3akon HbroToHa. 6 OK 01, OK 02,
WNHepuuanbHble CUCTEMBI OTCUETA. OK 04

[Tpuniun otHocutenbHOCTH ["anunes. HemnepruanbHble cucTeMbl OTCuéTa (onpeeneHue,
IPUMEpHI).
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Tema 4. Craruka TBEPIOro
Teja

AbcomoTHO TBEpAOE Teino. [locTynaTenbHOe U BpallaTebHOE JBUKEHUE TBEPJOTO TEa.
MoOMEHT CHIIBI OTHOCUTENBHO Ocu BpameHus. [1nedo cumbl. CnoxeHue cui, IpUII0KEHHBIX
K TBEpaOMy Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBecus TBEPIOro Tena. YCTOWYMBOE, HEyCTOHuMBOe, Oe3pa3inyHoe
paBHOBECHE.

TexHHUYECKHE YCTPOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKIIHH

OK 01, OK 02,
OK 04

Tema 5. 3aKoHBI COXpaHEHUS B
MeXaHHKe

HMmnynsc MaTepuanbHONM TOYKH, CUCTEMbBl MAaTEpUANIBHBIX TO4YeK. L[eHTp Macc cucTeMbl
MaTepHaIbHBIX TOUEK. Teopema 0 ABMKEHUU LIEHTpa Macc. VIMITynbC Cuiibl M1 U3MEHEHUE
UMITyJIbCa Tela.

3aKOH COXpaHEHMsI UMITYJIbca. PeakTHBHOE IBUKEHUE.

MoMeHT ummynbca MaTepuanbHOM TOukM. lIpencraBieHne O COXpaHEHMHM MOMEHTa
MMITYJIbCA B LIECHTPAJIBHBIX MOJIAX.

PaGoTa cunbl Ha MaJloM M Ha KOHEYHOM IHepemelieHud. ['paduueckoe npencraBiieHUe
paboTHI CUITBI.

MOoOIIIHOCTH CHIIBL.

Kunernyeckass sHeprusi marepuanbHON TOUku. Teopema 00 HM3MEHEHUU KHUHETHYECKON
SHEPruu MaTepUuaJIbHON TOUKHU.

IToTenumanpHple U HENMOTEHIMANbHbIe CHiIbl. [loTeHnnanbHas sHeprus. [loTeHnmanbHas
3Heprus ynpyro jaepopmupoBaHHOW mnpyxuHbl. IloTeHuManpHas »Heprus Tena B
OJTHOPOJIHOM I'DaBUTAILIMOHHOM II0JIE.

OK 01, OK 02,
OK 04

Tema 6. OcHOBBI
MOJIEKYJISIPHO- KUHETHYECKOil
TeOpUuM

OcHOBHBIE TIOJNIOKEHUSI MOJeKyIsipHo-kuHeTnudeckoil Teopun (MKT), ux ombiTHOE
obocunoBanue. [uddysusa. bpoyHoBckoe nBmwkeHue. XapakTep JABWXKEHUS U
B3aMMOJICHCTBHS YaCTHII BellecTBa. MoJienu CTpOeHUS ra30B, JKUKOCTEH U TBEPIBIX TE U
0OBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE ATUX Mojeiel. Macca U pa3Mepbl MOJEKYI
(aromoB). KonnuecTBo BelecTa.

[TocrossHHast ABorazpo.

TernnoBoe paBHOBecue. TemmepaTypa u crmocodObl e€ u3mepenus. lllkama Temmepartyp
Henbcus.

Mopenb uieanbHOTO Ta3a B MOJEKYIIPHO-KHHETUYECKOM TEOPUH: YaCTHUIIBI Ta3a JIBUKYTCS
XaOTWYECKH M HE B3aUMOJICHCTBYIOT IpYyr ¢ JpyroM. ['a30Bble 3aKOHBL. YpaBHECHHE
MenpeneeBa-Knaneiipona. AGconroTHas Temreparypa (mkamna Temnepatryp KenbBuHa).
3akoH /lambTOHA.

OK 01, OK 02,
OK 04

Tema 7. TepMoaunamMuka.
TenoBble MAIIUMHBI

Tepmoaunamuyeckas (Tl) cuctema. 3agaHue BHEITHUX YCIOBUM TSl TEPMOJMHAMUYECKOM
cucreMbl. BHeIIHME ¥ BHyTpeHHME napaMeTpsl. [lapameTpsl TepMOIMHAMUYECKOM CUCTEMBI

OK 01, OK 02,
OK 04
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KAaK CpeIHME 3HAYCHUs BEJIMYUH, ONMMCBIBAIOIIUX €€ COCTOSHUE HAa MHUKPOCKOIIMYECKOM
ypoBHe. HyneBoe Havamo  tepmoauHamukd. (CaMonpousBOjbHas — pelakcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TEILNIOBOMY PaBHOBECHIO. MoOJENb MACAIBHOIO rasa B
TEPMOJUHAMHMKE - CUCTEMa YpaBHEHMI: ypaBHeHHe Menaeneesa-Knaneiipona u
BBIPDAKECHUE JJI1 BHYTPEHHEW SHEPrUU. Y CJIOBUS IIPUMEHUMOCTH 3TOM MOJEIU: HHU3KAas
KOHLIEHTpAlUsl 4YacCTHILl, BBICOKME TEMIEpaTypbl. BelpakeHue N BHYTPEHHEH JHEPruu
OJIHOATOMHOI'0 MJI€abHOro ra3a. KBazucratuueckue U HECTaTUYECKUE IIPOLIECCHI.
OnemeHTapHas paboTa B TepMouHaMuKe. Beruncienue paboTel 1o rpauky nporecca

TeMma 8.
COCTOSIHUSA
®a3oBble Nepexoabl

ArperarHsie
BellecTBa.

[TapooOpa3oBanue u koHjAeHcanus. McmapeHue u KumneHue. YAeNbHas TEIUIoTa
napooOpa3zoBaHusl.

HaCI)IHleHHI)IG N HCHACBIIICHHLIC IIaphbl. KauecTtBeHHass 3aBUCHMOCTb INIOTHOCTH U
JABJICHUSI HACBIIICHHOTO TMapa OT TEeMIepaTypbl, HX HE3aBHUCUMOCTh OT 00b&Ma
HACBINICHHOI'O I1apa. 3aBUCUMOCTh TCMIICPATYPhbl KUIICHHUA OT AJAaBJICHUA B ) KUIKOCTHU.
BnaxxnocTts Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.

Teépmoe Teno. Kpucrammmaeckrne n amopdHbIE Tena. AHHU30TPOIHS CBOMCTB KPUCTAJLIOB.
[InaBnenue u kpuctauu3anus. Y aenpHas TerioTa niaasienus. Cyonumanus.

OK 01, OK 02,
OK 04

Tema 9. JnekTprueckKoe moJie

OnexTpuzauus Tea U €€ MposABIEHUS. DJIEKTPUUECKUM 3apsi. [lBa BHJA 3JIEKTPUUYECKHUX
3apsano0B. IIpoBOAHMKY, TUAIIEKTPUKHU U MOITYIPOBOAHUKHU. DJIEMEHTAPHBIN 3JIEKTPUUECKUN
3apsii. 3aKOH COXPaHEHUs! DIEKTPUUECKOT0 3apsa.

OK 01, OK 02,
OK 04

Tema 10. HHocTrostHHBIN
JIEKTPUYECKUH TOK

Cuiia Toka. [ToCTOSIHHBIN TOK.

VYciioBUS  CyIIECTBOBAHMSI TMOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa. VICTOYHMKM TOKa.
Hanpsoxenne U u OJ1C ~.

3akoH Oma s y4yacTKa Iemu. OJEKTPUYECKOE COMPOTHBICHUE. 3aBHCHUMOCTD
COIIPOTUBIICHHUS OJHOPOAHOTO IPOBOJHMKA OT €ro JUIMHBI U IUIOLIAJX IIONEPEYHOrO
CceyeHHUs. Y IeIbHOE COMPOTHUBJIEHUE BEIIECTBA.

ITocnenoBarenbHOe, NapalieIbHOE, CMEIIAHHOE COEAUHEHHE ITPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX deKkTpudeckux 1enei. [Ipasmma Kupxroda.

Pabora anexrpuueckoro Toka. 3akoH Jxoynsa-JIenna.

MOUIIHOCTH AIEKTPUIECKOT0 TOKA. TernaoBas MOIIHOCTb, BbIAEIsIEMas Ha pE3UCTOPE.

O/1C u BHyTpeHHEee CONPOTUBIICHIE UCTOYHHKA TOKa. 3aKoH OMa JIJ1sl TOJTHOH (3aMKHYTOI )
3JIEKTPUYECKOM 1enu. MomHoCTh ucTouHuKa Toka. KopoTkoe 3ambikanue. Konaencarop B
LENIU IOCTOSIHHOTO TOKA.

OK 01, OK 02,
OK 04

Tema 11. Tokn B pa3iM4HBIX
cpenax

OJeKTpHYecKass IMPOBOAMMOCTh Pa3JIMYHBIX BEIIECTB. OJEKTPOHHAS MPOBOJUMOCTh
TBEPABIX METAJUIOB. 3aBUCHUMOCTb COINPOTUBIEHHS METAUIOB OT TEMIIEpPaTypBhl.
CBepXnpoBOAUMOCTb. DIEKTPUUECKHUM TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

OK 01, OK 02,
OK 04
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[TonynpoBonuuku. CoOCTBEHHass M TPHUMECHAs MPOBOAMMOCTH IOJIYIPOBOJIHUKOB.
CgoiictBa p-n-nepexoza. IloaynpoBoHUKOBBIE TPUOOPHI.
DNEKTPUUECKUN TOK B 3JIEKTPOJIUTAX.

Tema 12.
NMPaKTHKYM

duznueckui

CniocoObl u3Mepenust (U3NYECKUX BEIHUMH C MCIOJIb30BAHUEM aHAJIOTOBBIX U LU(PPOBBIX
WU3MEPUTENIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCONIOTHBIC U
OTHOCHUTEIIbHbIE TMOTPEUIHOCTH U3MepeHuil ¢usznueckux BenuuuH. OIEeHKa TpaHuIl
MOTPEIIHOCTEN

OK 01, OK 02,
OK 04

Tema 13. MaruurHoe moJie

B3auMozeiicTBUe NOCTOSHHBIX MAarHUTOB M IMPOBOJHHMKOB C TOKOM. MarHuTHoOE mMoJe.
Bekrop marHuTHONM MHAYKUMH. [IpuHIUMI Cyneprno3uiuy MarHUTHBIX IoJIed. JIuHum
MarHuTHOM UHAYKIIMH.

MarautHoe 1oJjieé IPOBOJAHHMKA C TOKOM (IPSIMOIO NPOBOJHHUKA, KATYIIKH M KPYrOBOI'O
BuTKa). OnbIT Opcrena. Cuna Amnepa, e€ HanpaBiIeHHE U MOIYIIb.

Cuna Jlopenna, e€ HampaBieHHE M MOIYyJb. JIBUKEHUE 3apsHKEHHOM YacTUIBI B
OJIHOPOAHOM MarHuTHOM moje. PaGota cunel JlopeHnua. MarHuTHoe 1ojie B BEIIECTBE.
DeppoMarHeTHKy, napa- U JuaMarHeTUKH.

OK 01, OK 02,
OK 04

Tema 14. DieKTpOMAarHUTHAs
HHIYKITUS

SIBnenue snexkTpoMarHuTHOM WHAYKIUU. IloTOok BekTtopa marHuTHOW HHAYKUMH. DJC
MHAYKIHMU. 3aKOH 3JeKTpoMarHuTHoi uuaykuuu @Dapazaes. BuxpeBoe snexkTpuueckoe
nosne. Toku dyko.

O/1C nHAyKIMK B IPOBOJHUKE, IBHKYILIEMCS B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karymika WHIYKTHBHOCTM B II€NM IIOCTOSSHHOTO TOKa. SIBieHHe
camonHaykiuu. JIC caMOMHAYKIIHH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

ONEeKTpOMarHuTHOE ImoJie. TeXHHUYEeCKHe YCTPOICTBA M TEXHOJIOTMYECKHE IPOLIECCHI:
WHIYKIWOHHAsl II€4b, COJICHOWJ, 3alllUTa OT DJJEKTPU3alMM Tel IpPU JABUKCHUU B
MarHMTHOM I0J€ 3EMIIH.

OK 01, OK 02,
OK 04

Tema 15. Mexanunuyeckue
KoJe0aHus

KonebarenpHas cucrema.

CB00OOHBIE KOJICOAHUS.

[Mapmonnueckne KoneOaHus.

Kunematndyeckoe W JWHAMUYECKOE OIMMCAaHUE. ODHEPreTHYecKoe OmucaHue (3aKoH
COXpaHeHI/IH MeXﬂHH‘IeCKOfI BHGPFI/H/I). BI)IBOI[ JUHAMHUYCCKOT'O OITMCaHUus l"apMOHI/I'-IeCKI/IX
KoJe0aHUH M3 UX YHEPTETHUECKOr0 U KHHEMATHUYECKOTO OMHUCaHUSI.

OK 01, OK 02,
OK 04

Tema 16. DiIeKTPOMArHUTHBbIE
KoJIeOaHus

Konebarenbupiii KOHTYp. CBOOOIHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUS B HJI€AJTLHOM
KosnebatenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUTUTYBI 3apsia KOHISHCATOpPA C
aMIUTUTYJION CHJIBI TOKA B KOJI€OATeThbHOM KOHTYpE. 3aKOH COXPAaHEHHS DHEPTrUU B

OK 01, OK 02,
OK 04
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U/lealIbHOM KOJIEOATeIbHOM KOHTYype. 3aTyXalollue 3JIEKTPOMAarHuTHbIE KoJeOaHus.
BeiHy)X1eHHbIE  3JeKTpoMarHuTHble KojeOaHus. [lepemMeHHbIi TOK.  MOIIHOCTB
IIEPEMEHHOI0 TOKa. AMIIUTYAHOE U JEHCTBYIOLEE 3HAUYEHUE CHUJIbl TOKA U HAIPSKEHUS
IpU Pa3IU4HON (hopMe 3aBUCUMOCTU IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouJaJIbHBIN IEPEMEHHBIN TOK.

Tema 17. Mexanudeckue H
3JIEKTPOMATHUTHBIE BOJIHBI

MexaHuyeckue BOJIHBI, YCIOBUSI UX pachpocTpaHeHus. l[lomepeunble W TpoAoibHBIE
BOoHBL. [lepuon, ckopocTh pacmpocTpaHeHus U JuiHa BOJHBL. CBOWCTBA MEXaHUYECKUX
BOJIH: OTpa)keHue, rpenomienue, uurepdepenuus u qudpaxius. 3Byk. CKOpocTh 3ByKa.
I'pomkocTh 3Byka. Beicota ToHa. TemOp 3Byka. lllymoBoe 3arpsi3HEHUE OKpYXKarOIIeH
CpEeIBbL.

3J’I€KTpOMaFHI/ITHI)I€ BOJIHEL. Y CJIOBUS H3ITYyUYCHUA IBJICKTPOMAIHUTHBIX BOJIH. B3anmuasa
opueHTaius BekTopoB B, E, v B anekrpomarauTHo BoHe. CBOMCTBA 37€KTPOMArHUTHBIX
BOJIH: OTPaXCHHE, IPEIIOMIICHUE, IMOJSIpU3aus, HHTepdepeHINS 1 TudPaKITU.

[lkana »IeKTPOMArHUTHBIX BOJIH. [IpriMeHEeHHEe ANEeKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

OK 01, OK 02,
OK 04

Tema 18. OnTuka

IIpssMosIMHENHOE pacCIpOCTpaHEHUE CBETa B OJHOpPOAHOM cpexe. JIyu cera. ToueuHslid
HMCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune u300pakeHUN B IMIJIOCKOM
3epkane. Chepuieckue 3epkana.

[Ipenomnenue cBera. 3akoHBI TMpENOMIIEHUS cBeTa. AOCONIOTHBI TOKa3aTenb
npesnoMieHuss. OTHOCUTENBHBIN MOKA3aTeNb MPEJIOMIICHHUS.

OK 01, OK 02,
OK 04

Tema 19. OcHoBBI
crenuaJbHOMI TEOPHU
OTHOCHTEIbHOCTH

I'paHnLIBI TPUMEHUMOCTH KJIACCUYECKOM MexXaHUKH. llocTymarsl crienuanbHON TEOpHUH
OTHOCHUTEJIBHOCTH.

[TpoctpancTBeHHO-BpeMeHHOU nHTepBall. [IpeobpazoBanus JlopeHua.

VYcnoBue NpU4UHHOCTH.

OTHOCHTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPAILLIEHUE JITUHBI.
OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJICOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.
TexHu4eckne yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: CITYTHUKOBBIE ITPUEMHUKH,
YCKOPUTEIIHN 3apsKEHHBIX YaCTHIL

OK 01, OK 02,
OK 04

Tema 20. KopnyckyasipHo-
BOJIHOBOH 1yaIU3M

PaBHOBecHOE TemIoBOEe u3NIydeHHE (W3IydeHHE aOCOMIOTHO YEPHOTO Teia). 3aKoH
cMemienust Buna. ['unoresa [lnanka o kBaHrax.

®otonbl. DHeprus U umnyiabc GoroHa. Doroadpdext. OmpiTel A.I'. CroneToBa. 3aKOHBI
dororddexra. VYpaBHenue OiHmTeiHa g dorodddexra. «KpacHas rpaHHIIa»

OK 01, OK 02,
OK 04
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doroadpdekra. JlaBaenume cBera (B UYACTHOCTH, JaBlICHHE CBeTa Ha aOCOJIOTHO
HOTJIONIAOLIYIO U a0COJIIOTHO OTpakaroulyro nosepxHoctb). Onbitel [1.H. JIeGenesa.

Tema 21. ®usuka aroma

OMBITHI O UCCIIEIOBAHUIO cTpOoeHUs aToma. [manerapHas moaens atoma Pesepdopra.
[Toctynatel bopa. M3nydyenue u morioiieHue (OTOHOB MPHU MEpPEXOje aromMa ¢ OAHOIO
YPOBHsI SJHEPTUU Ha APYTOH.

Bungel cniektpoB. CekTp ypoBHei s3Hepruu atroMa Bo1opoaa. CHOHTaHHOE M BEIHYKIEHHOE
u3ilydeHue csera. Jlasep.

TexHuueckue yCTpPOHCTBA U TEXHOJIOTMYECKHE TPOIECCHl: CHEKTPaNbHBIM aHaIu3
(crieKTpoCKoII), J1a3ep, KBAHTOBBI KOMIBIOTED

OK 01, OK 02,
OK 04

Tema 22. duzuka aToMHOIO
siIpa U 3JIEeMEHTAPHBIX YaCTHUIL

Hyxnonnas mozaens snpa ['elizenOepra- MBanenko. 3apsn siipa. MaccoBoe 4ucio siapa.
N3oTomnbl.

PannoaktuBHOCTE. Anba-pacnaa. DIeKTPOHHBINA U MO3UTPOHHBIN OeTa - pacnan. ["amma-
U3JIy4CHHUE.

3aKOH paguOaKTUBHOro pacmnana. PagumoakTuBHble H30TONBI B mpupone. CBoiicTBa
VOHU3UPYIOLIETO0 U3Jy4eHUsd. BriusHue paguoakTUBHOCTA HA JKUBBIE OpPraHU3MBbI.
EctectBennsblil GpoH nznyuenus. JJozumerpus.

DHeprusi CBsA3M HYKJIOHOB B sijipe. Snepusie cuiibl. [ledekT Maccr! sapa. SnepHbie peakiuu.
Jenenue u cuHTe3.

OK 01, OK 02,
OK 04

Tema 23. DJIeMeHThI
ACTPOHOMUHM U ACTPOPU3UKH

Drarnbl pa3BUTUS aCTpOHOMUU. [IpHUKIaHOE 1 MUPOBO33PEHUECKOE 3HAUYEHNE aCTPOHOMUH.
[TprMeHUMOCTh 3aKOHOB (PU3UKHU AJ11 OOBSCHEHUS MPUPOABl  KOCMHUYECKUX  OOBEKTOB.
Mertoasl acTpoHOMHUYECKUX HccienoBaHuii. COBpPEMEHHBIE OINTUYECKHE TEIECKOTIIBI,
paanoTeNeCcKOMbl, BHeaTMoc(hepHas acCTpOHOMHUSL.

Bun 3Bé31H0r0 HeOa. Co3Be3us, IpKUe 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKEHUE.
CoJiHeYHas cucTema.

OK 01, OK 02,
OK 04

Tema 24. dusnyeckuii
NMPaAKTHKYM

Cnioco0s1 m3Mepenus GU3NUIECKUX BETUYUH C UCTIOIB30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX
M3MEPUTENbHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE TIOTPEUTHOCTH HW3MEpeHH (u3ndeckux BenudyuH. OIleHKa TpaHMII
MOIPEIIHOCTEN

OK 01, OK 02,
OK 04

CamocrosiTesibHast pabora

3aJIaHI/ISI OMMPECACIIAOTCA IMPEIOoaAaBaTCICM

OK 01, OK 02,
OK 04

Bcero

144
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3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEFHOU JUCITATLTAHBI

Jns peanuzanuu mporpamMMbl y4eOHOH TUCHMIUIMHBI JOJDKHBI OBITH TPEAYCMOTpPEHBI CleAyIoliee
cnenuanbHoe nomenienue: Kabuner ®Ousuku.

[Tomemenne kaOuWHETa OKHO COOTBETCTBOBAaTh TpeOoBaHUsAM CaHHTApPHO-3MUIEMUOIOTHIECKUX
npaBun U HopMmaTuBoB (CanlluH 2.4.2 No 178-02): ocHaiieHO THIOBBIM OOOPYJOBAaHWEM, B TOM YHCIIC
CTIELMANN3UPOBAHHON yueOHOM Mebenpio M cpeacTBaMu  OOydeHHs, HEOOXOAMMBIMH JUIS BBITIOJHEHUS
TpeOOBaHUM K YPOBHIO OJATOTOBKU O0YUYaIOIUXCS.

[TepeueHb OCHOBHOTO 00OPY/IOBAHHMS:

[Tapra yuenudeckas n1ByxmectHas (26 mocagoyHbIX MECT)

[kad, OTKPBITHINA ISt yI€OHBIX TTOCOOUIA

Cron npenogaBatens

Cryn opucHbIit

MenoBas qocka

CTOJI 1a00pATOPHBII JEMOHCTPAIIMOHHBIH;

71a00pPaTOPHO-TEXHOJIOTHYECKOe 000PyAOBaHNUE;

KoMmiekT TeMaTH4ecKnuX HarJIIHBIX Y9eOHbIX mocoouit (ydeOHUKY, TTaKaThl U CTeH bl «Pu3ndyeckue
BEJIMYMHBI U (yHIaMEHTalbHbIE KOHCTAHThI», «MexayHaponnas cucrema eaunun; CHy», «llepuogmydeckas
cucremMa xumuyecknx osiemeHToB J[. M. MeHnneneeBay, MOPTPEThl BBIJAIOIIUXCS YYCHBIX-(DU3UKOB |
aACTPOHOMOB;)

[TpuOopsbl: U1 1EMOHCTpPAMU 3aKOHOB MEXaHUKH — | IIT; ISl AEMOHCTPAllUi MEXaHUUYECKUX CBOMCTB
— 1 mT; 171st AeMOHCTPAlUK MOTEHIIMAIBHOM SHepruu — 1 mT; 11 AeMoHcTpupoBanus GoTtodddexra — 1 wr; ans
JIEeMOHCTpAMU peo0d. SHEPTHH — | IIT; 10 MOJNEKYIApHON (U3MKE ¥ TEPMOJNHAMHUKE - | TIT;

TpeHupoBoYHBIE KOMIUIEKCHI 10 Mpoduitio yuedbHoro npeamera (MHTepakTUBHBIN TpeHAXKEP MO hU3HKe
«Kunemarukay).

3.1. UndopmannonHoe odecneyeHne peaau3amumn NporpamMmmbl
3.1.1. OcHoBHas JuTEepaTypa

1. Mocsruna, O. B. ®usuka. Yacte 1: Mexanuka. MonekynspHas ¢usuka : yuebHoe nocobue / O. B.
Mocsruna. - Mocksa : PI'VII, 2025. - 134 c. - ISBN 978-5-00209-021-1. - Tekcr : snektpoHHbId. - URL:
https://znanium.com/catalog/product/2069314. — Pexum noctymna: mo noamnucke.

2. Huxkepos, B. A. ®usuka : yaueOHUK 1 cOOpHUK 3a1a4 : yueoHuk / B. A. Hukepos. - 3-e uzn., nepepad. u
no1. - Mocksa : 3narenscko-toprosas kopropauus «/lamxos u K°», 2025. - 582 c. - ISBN 978-5-394-05569-
0. - Texkct : anextponnbii. - URL: https://znanium.com/catalog/product/2128253. — Pexum nocrtyma: mo
MIOJIITHCKE.

3. Iunckuii, A. A. ®uszuka : yueoHuk / A. A. [Munckuii, I'. FO. I'pakoBckuii ; mox oomur. pen. FO. U. Quka,
H. C. IlypbiueBoil. — 4-e u3n., ucnp. — Mocksa : @OPYM : UHOPA-M, 2025. — 560 c. — (Cpennee
npodeccuoHanibHoe oOpazoBanue). - ISBN 978-5-00091-739-8. - Tekcr : onekrponnsii. - URL:
https://znanium.com/catalog/product/1968777. — Pexum noctymna: mo noamnucke.

4. TlypeimeBa, H. C. ®usnka. ba3oBsiif ypoBeHs : anekTpoHHas popma yuedHoro nocodus st CI1O / H.
C. Ilypsiuesa, H. E. BaxxeeBckas, /. A. Ucaes. - Mocksa : [Ipocsemnienue, 2025. - ISBN 978-5-09-107580-9. -
Tekcr : anextponHsiid. - URL: https://znanium.ru/catalog/product/2125341. — Pexxum gocrtyna: 1o mojmucke.

5. CwmbIk, A. @.Dusuka. [Tocobue 11t caMOCTOATETLHON pabOThI CTYIEHTOB TEXHUUECKUX YHUBEPCUTETOB
: yaebnoe mocobue / A. @. Cmrik, I'. 0. Tumodeena, T. M. TkaueBa. — Mocksa : UTHDPA-M, 2025. — 388 c.
— (Bricmiee obOpazoBanue: bakanaBpuar). - ISBN 978-5-16-014670-6. - Tekcr : asnekTpoHHbIA. - URL:
https://znanium.ru/catalog/product/1891221. — Pexxum noctyma: mo moamucke.

6. ®usuka. 10 kmacc. ba3oBblil n yriayOneHHbI ypoBHH (B ABYX 4acTsx). Yacts 2 : yueOHuk / JI. D.
I'eanenmreiin, A. A. bymarosa, . H. Kopuunses, A. B. Komkuna ; mox. pea. B. A. Opnosa. - Mocksa :
W3narensctBo "lIpocBemenue”, 2022. - 240 c. - ISBN 978-5-09-099505-4. - Tekcr : snextpoHHsbIif. - URL:
https://znanium.ru/catalog/product/1927345. — Pexxum nocTyma: mo moAmucke.

7. ®usuka. 10 kmacc. ba3oBblil n yriayOneHHslit ypoBHH (B ABYX 4acTsax). Yacts 1 : yueOnuk / JI. D.
I'ennenmreiin, A. A. bymaroBa, . H. Kopuunses, A. B. Komkuna ; moa. pen. B. A. Opnosa. - Mocksa :
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MznarensctBo «lIpocBemennen, 2022. - 304 c. - ISBN 978-5-09-099503-0. - TekcT : anektponHsiid. - URL:
https://znanium.ru/catalog/product/1927344. — Pexxum noctyma: 1o HOIMHCKE.

8. ®usmka. 11 xmacc. ba3oBblil u yrioybneHHbINH ypoBHU (B IBYX yacTsax). Yacte 2 : yueOnuk / JI. D.
I'enpenmreiin, A. A. bynarosa, . H. Kopuunses, A. B. Komkuna ; nmox. pea. B. A. OpnoBa. - Mocksa :
M3narensctBo "lIpocBemenue”, 2022- 208 c. - ISBN 978-5-09-099508-5. - Tekct : snexkrponnbiid. - URL:
https://znanium.ru/catalog/product/1927357. — Pesxum noctyma: mo moJImucKe.

9. ®usuka. 11 xmacc. bazoBelii u yrinyOsneHHbIH ypoBHHU (B ABYX uacTsax). Yacte 1 : yuebnmk / JI. D.
I'enpenmreiin, A. A. bynarosa, . H. Kopuunses, A. B. Komkuna ; moa. pea. B. A. Opnosa. - Mockaa :
MzparensctBo "lIpocsemenne", 2022. - 192 c. - ISBN 978-5-09-099507-8. - Tekct : snexkrponnsiid. - URL:
https://znanium.ru/catalog/product/1927356. — Pesxum noctyma: mo moJImucKe.

10. ®wuzuka. JIabopaTopHBI MPAKTHKYM : MPAKTHKYM : B 2 yacTsax. Yacte 2 / coct. H. A. AHapeesa, E. B.
Kopuaruna, T. B. Menbiux, A. B. [lanonHoB. - 2-¢ u3a., nepepad. u nomn. - Boponex : Hayunas kaura, 2021. -
160 c. - Tekct : anexktponssid. - URL: https://znanium.com/catalog/product/1996340. — Pexxum ngoctyma: mo
TIOJIITUCKE.

11. ®uzuka. JlabopaTopHBIN MPAKTUKYM: TPAKTUKYM : B 2 yactX. Yacte 1 / coct. H. A. Anapeesa, E. B.
Kopuaruna, T. B. Menbiux, A. B. [TanoHoB. - 2-¢ u3a., nepepad. u xomn. - Boponex : Hayunas kaura, 2021. -
160 c. - Tekct : anexktponnsiid. - URL: https://znanium.com/catalog/product/1996339. — Pexxum ngoctyma: mo
TIOJIITUCKE.

3.1.2. lonoJiHUTEJIbHAS JTUTEPATYypa

1. benomeitues, M. 0. ®usuka npounocty : B 3 u. Y. 2. AHaiu3 CTPYKTYPHBIX XapaKTEPUCTHUK
MaTepuainoB : Jabopatopuslil npaktukyM / M. FO. benomertues, 3. B. JIu. - Mocksa : U3narensckuit
Hom HUTY «MUCuC», 2021. - 67 <c¢. - Tekcr : osnekrponnsii. - URL:
https://znanium.com/catalog/product/1915742. — Pexxum gocTymna: mo moAmucke.

2. bBenomsrrues, M. 0. ®usnka npounocty. [Tocobue Kk MpakTHUECKUM 3aHATHIM U JOMAIIHUM paboTam
: yuebHOe ocobue / M. 1O. benombiTiie. - Mocksa : Uznatensckuit JJom «MUCuCy», 2022. - 80 c. - ISBN 978-
5-907227-98-9. - Tekcrt : amekrponHbiii. - URL: https://znanium.com/catalog/product/1914782. — Pexum
JOCTYTMA: 1O MOIUCKE.

3. Komyr, J. I'. ®uszuka munepanos : yaeouuk / JI.I'. Komyr, O.[]. KporoBa. — Mocksa : UHOPA-M,
2025. — 348 c. + Jlon. marepumanbl [OnektpoHHbi pecypc]. — (Bwicmiee oOpazoBanme). — DOI
10.12737/23716. - ISBN  978-5-16-018940-6. - Teker : AEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2063430. — Pexum noctymna: mo noamnucke.

4. Kysnenos, C. 1. ®usuka. BonHosas ontuka. KBanToBast npupoja u3inydeHus. DJIeMEHTbl aTOMHOM U
sanepHoit pusuku : yuebHoe nocodbue / C.1. Kysnenon, A.M. Jlunep. — 3-e uzn., nepepad. u gon. — Mocksa :
Byzosckuii yueOnuk : UHOPA-M, 2025. — 212 c. - ISBN 978-5-9558-0350-0. - Tekcr : anexrponnsiid. - URL:
https://znanium.com/catalog/product/2120774. — Pexxum noctymna: mo noimucke.

5. Cnemxxkos, O. A. ®usuka: npaktukyM B Excel : yueonoe nmocodue / O.A. Casuxkos, H.II. Marnes.
— MockBa : UHOPA-M, 2025. — 274 c¢. — (Cpennee mnpodeccronanbHoe oOpazoBanue). — DOI
10.12737/1014621. - ISBN  978-5-16-015002-4. -  Texcr :  oanektponHeii. -  URL:
https://znanium.com/catalog/product/2048137. — Pexum noctymna: mo noamnucke.

6. CwmupHoB, B. . ®u3uka noiaynpoBOAHUKOBBIX MpHOOpoB : yuebHoe nmocodbue / B. 1. CmupHOB. -
Mocksa ; Bonorna : Undpa-Unxenepus, 2025. - 212 c. - ISBN 978-5-9729-1241-4. - TekcrT : 37€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/2102020. — Pexxum mocTyrma: 1mo mojamnucke.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YUEFHOM JTUCIIUILIAHBI
KoHTpons M oOlLEHKa pe3yabTaTOB OCBOEHUS YUE€OHON IUCHMIUIMHBI «DH3HKa» OCYIIECTBISACTCS
IIpenojaBaTesieM B IIPOLECCE IMPOBENEHUS NPAKTUYECKUX 3aHATHN, TECTUPOBAHUS, a TAK)KE BBIINOIHECHHUS

06yLIaI0H_[I/IMI/ICSI HMHAWBUAYAJIbHBIX 3aIlaHI/II71, HCCHCHOB&HHﬁ.

MO3HAHUA MPUPOABI

TeOpuH B (POPMUPOBAHHM MPEICTABICHHHA O
¢bu3nueckoil kKapTuHE MHpa, MecTe (PU3UYECKOM
KapTHUHbI MHpa B OOLIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX MIpe/ICTaBICHUM 0
IIPUPOJIE.

N3yuenne mNOHATUH «THIOTE3a», «PU3HMUESCKUN
3aKOH», «(U3NYECKAs TEOPHSI».
Paccmotpenue TpaHull
(bU3NIECKUX 3aKOHOB.
CpaBHeHue u3MEpeHHH (PU3NYECKUX BEIUYUH
Opd  TIOMOIIM  AHAJIOTOBBIX W HU(PPOBBIX
WU3MEpPUTENbHBIX MPUOOPOB, HAMpHUMeEp, MpH
M3MEPEHUU CUJIBl TOKAa W HANpSOKCHUS B IIETIH
MOCTOSIHHOTO TOKa MPHU TMOMOIIU aHAJIOTOBBIX H
UG POBBIX H3MEPUTEIHHBIX TPUOOPOB.
OcBoeHue crmocoOOB OIICHKM MOTPEIIHOCTEH
n3MmepeHuii. OcCBOEHUE OCHOBHBIX IPUEMOB
pabothl ¢ 1udpoBoit JabopaTopuel o (HU3MKeE,
HaTpuMep, IPU U3MEPEHUN (PU3MUECKUX BETHUNH
MIPH MIOMOIIY KOMIBIOTEPHBIX JaTYUKOB

IIPpUMCHUMOCTHU

Pe3yabTaTnl @®opMbI 1 METOJbI KOHTPOJIA
00yuyeHus1 (OCBOEHHbIE U OUEHKHM  Pe3yJbTATOB
yMeHHs, YCBOEHHbIe o0y4eHuUs

3HAHMS)

Hay4unbrii MeTo] | Yuactue B JUCKyccMH O ponu ¢usnyeckoit | Texyuuii KoHTpob B opMme:

- IPaKTUYECKHE PadOTHI;
-CaMOCTOATEIbHbIEC PAOOTHI;
TECTHUPOBAaHUS 1O  TeMaM
JTUCIUIIHBI,

- YCTHBIH OIIpOC;

HToroBelii KOHTPOJIb B hopMe:
- 4YTeHHWe, IepecKas, IUaJIor,
co00IIeHE Ha
npoeCCUOHATIBHYIO TEMY

- nudepeHITMPOBaHHBINA 3a4€T

Kunematuka

[IpoBenenue KOCBEHHBIX U3MepeHuit
MI'HOBEHHOH CKOPOCTU U YCKOpPEHHMs Tela, B TOM
ylyclie  YCKOpEeHHs  CBOOOJHOTO  TaJeHus,
IIPOBEJICHUE  HUCCIECJOBaHUS  3aBUCHUMOCTEMN
Mexny (U3MYEeCKMMH BeIWYMHAMH (TIyTH OT
BPEMEHM IPU PaBHOYCKOPEHHOM JIBH)KEHUH,
nepuoja oOpaleHusi KOHNYECKOro MasgiTHUKA OT
€ro TmapamMeTpoB) U ONBITOB IO IpPOBEpKE
MPENJIOKEHHOW  TUIOTE3bl MpPU  U3YUCHHUH
PaBHOYCKOPEHHOT'O IIPSIMOJIMHEWHOTO IBUKEHUS,
JBUKEHMSI Tejla, OpOLIEHHOTO0 TOPU30HTANIBHO,
JBUKEHMSI TEJIA 110 OKPYKHOCTH € IIOCTOSIHHOM 110
MOJYJTIO CKOPOCThI0. OmpeneneHne abCoMIOTHBIX
U OTHOCHUTENIBHBIX MOTPEIIHOCTEN H3MEPEHUN
(U3MYECKUX BEJINYMH.

Texkymuii KOHTpoIb B (hopme:

- IpaKTUYeCKHe paboThI;
-CaMOCTOATEIbHbIE PAOOTHI;
TECTUPOBAaHUS IO  TeMaM
JICIIMTUTHHEI,

- YCTHBIH OIIpOC;

NtoroBslit KOHTPOJIb B popMe:
- 4YTeHHWe, NepecKas, JUaJor,
cool1eHne Ha
npoeCCHOHATIBHYIO TEMY

- i depeHIIPOBaHHBIN 3a4eT

JnHamuka

IIpoBenenune KOCBEHHBIX U3MepeHui
paBHOAEHCTBYIOIEH Ccuil ©u  Koddduimenrta
TPEHUSI CKOJIbIKEHUS, TPOBEJCHUE UCCIIEIOBaHM
3aBUCHUMOCTENl  (QU3MYECKMX BeIMYMH  (CHJI
YIPYrOCTH, BO3HUKAIOIIUX B TPYyKUHE W
pe3nHOBOM 00pasie, OoT ux naedpopmanuu) u
OIBITOB IO MPOBEPKE NPEIOKEHHON TUIIOTE3BI
MIpU U3YYEHHUH JBUKEHUS OpycKa 10 HaKIOHHOM
IJIOCKOCTH, IBUYKEHUSI CUCTEMBI CBSI3aHHBIX Tell,
nedhopmaruu Tel.

Texymuii KOHTPOJIb B popme:

- IpaKTU4YecKue padboThl;
-CaMOCTOSTEIbHbIE PadOTHI;
TECTUPOBAaHUS [0  TeMam
JVCLUIUIVHBI,

- YCTHBIH OIpOC;

HToroBsiii KOHTPOJH B hopme:
- YTEeHHEe, TepecKas, TUaJIoT,
cooO1eHue Ha
po(hecCuOHANBHYIO TEMY

- ¢ pepeHIIMPOBAHHBIN 3a4eT
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OmnpeneneHne aOCONIOTHBIX M OTHOCUTEIBHBIX
IIOIPELIHOCTEN U3MEPEHUU ¢buznyecKkux
BEJIMYHH.

Craruka
TEJA

TBEPAOTO

[IpoBenenue uccinegoBaHus yCIOBU PaBHOBECHUS
TBEPAOrO Tela, HMEIOUIETO OCh BPAILCHMUS;
KOHCTPYMPOBAaHHE KPOHUITEHHOB M Pacy€T CHII
YIPYIOCTH; W3y4Y€HUE YCTOMYMBOCTH TBEPIOTO
TeJa, UMEIOLIEro MJI0IAalb ONOPHI.

Pemrenne pacu€rHbIX 3a7a4 ¢ SBHO 33JlaHHOU U
HESBHO 3a/JlaHHON  (PU3MYECKOW MOJENbI0 C
UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M (hopMyI
CTaTHUKHU.

Pemenne kayecTBEHHBIX 3anad,
IIPUMEHEHUSI 3HAHUM 110 CTaTUKE.
OOBsicHEeHHEe YCTPOMCTBA U IPUHIIUIIOB JICHCTBHS
KpOHUITEHA, CTPOUTEIBHOIO KpaHa,
pemi€éTyarbix  KOHCTpykKuuil.  OmnpeneneHue
YCIIOBUN MPUMEHUMOCTH MOJENel (U3HUECKUX
Ten: abCOMOTHO TBEPOE TEINO.

BoinonHenue y4yeOHBIX 3aJaHUi Ha aHAIW3
MEXaHMYECKUX  TPOIECCOB  (ABIEHUHN) C
UCIOJIb30BAHUEM  OCHOBHBIX IIOJIOKEHUU U
3aKOHOB CTaTHKU: YCJIOBUSI PABHOBECHUSI TBEPIOTO
Tena

TPEOYIOIIHX

Tekymuit KOHTpOJIb B opme:

- IPaKTUYECKHE PadOTHI;
-CaMOCTOSTEIbHBIC PadOTHI,
TECTHUPOBAaHUS 1O  TeMaM
JCIIHMTLTHHEI,

- YCTHBIN OMpPOC;

HToroBsiii KOHTPOJH B opme:
- 4YTEHWe, TepecKas, IUaJIor,
cooOuieHne Ha
PO ECCHOHATIBHYIO TEMY

- i GpepeHIIMPOBAHHBIN 3a4eT

3aKoHbI COXpaHeHMs B
MexXaHHKe

[IpoBeneHNE KOCBEHHBIX M3MEPEHUN HMITYJIbCa
TeJla, KHHETUYECKOW U MOTEHIMAJIbHOW 3HEPTrUn
TeJla, MOITHOCTH CHJIBI, TPOBEJICHUE OIBITOB IO
MPOBEPKE  MPEIJIOKEHHOW  TUIOTE3bl  IpHU
W3yYEHUU PABHOYCKOPEHHOT'O MPSMOJIMHEHHOTO
JIBUYKCHUS U B3aUMOJICHCTBUS TEI.

Omnpenenenne aOCOMIOTHBIX W OTHOCHTEIBHBIX

ITOIPEIHOCTEN WU3MEPEHUN (buznuecKux
BenuunH. OIleHKa TpaHULl TMOrPEUIHOCTEH.
[IpoBeneHne HKclepUMEHTa 10 CpPAaBHEHMIO

U3MEHEHHUs MMITYJIbca Tela ¢ UMITYJIbCOM CHJIBI,
M3MEHEHHUS NMOTEHIIMAIbHOW SHEPTrUU IPY>KUHBI C
paboToii cuiIbl TpEHMUS.

HccnenoBanue CcoxpaHeHMsT MMIyJIbca IIPU
YIIPYTOM B3aUMOJEHCTBUH, COXPAHEHUS YHEPTUU
IIpU CBOOOTHOM IaJICHUH.

Texkymuii KOHTpoIb B (hopme:

- IPaKTUYECKHE PadOTHI;
-CaMOCTOSTENbHBIE PaOOTHI;
TECTHPOBAaHUS ~ TIO  TeMaM
JMCLUTIIMHBL;

- YCTHBIH OIpOC;

HTOroBbIil KOHTPOINBE B popMme:
- 4YTeHWe, TepecKas, UaJIor,
cooO1eHue Ha
po(hecCHOHATIBHYIO TEMY

- i pepeHIMPOBAHHBIN 3a4eT

Omnpenenenue pabOTBl CHJIBI  TPEHUS IpH

JBVDKEHUH TeJIa TI0 HAKIIOHHOH IJIOCKOCTH.

HabGmtonenue u  oOBsICHEHHE  PEAKTHBHOTO

JIBVKEHMUSL.
OcHoBBI [IpoBenenne wu3MepeHuil mapameTpoB rasza, | Tekymuil KOHTpOJb B hopme:
MOJIEKYJISIPHO- NPOBEJCHNE  WCCIEIOBAaHMH  3aBHCHUMOCTEH | - MpAaKTHYECKHE paboThI,
KHHeTHYeCKOM (GU3NYEeCKUX BEIMYMH U OIBITOB IO IMPOBEPKE | -CAaMOCTOATENbHbIE Pa0OTHI;
TeOpUH MPE/UIOKEHHOW — THIOTE3bl NPH  W3YYCHUH | TECTUPOBAHHS [0  TeMam

YCTAQHOBJICHUsST ~ TEIUIOBOTO  PaBHOBECHS M | AUCLUIUIUHBI;

M30IPOIECCOB B ra3ax.
Omnpenenenre aOCOMIOTHBIX U OTHOCHUTEIHHBIX

ITOIPEIHOCTEN A3MEPEHUI ¢buznueckux
BenuuuH. OIleHKa TpaHUIl IOTPELIHOCTEH.
DKcriepuMeHTallbHass ~ MPOBEpKAa  YPaBHEHMUS

COCTOSAHHA UACAJIBHOI'O I'a3a. I/I3y‘-ICHI/IC MOZEJeH:

- YCTHBIH OIpOC;

HToroBsiii KOHTPOJH B hopme:
- 4YTeHWe, TepecKas, IUaJIor,
cooO1eHue Ha
po(hecCuOHANBHYIO TEMY

- ¢ pepeHIIMPOBAHHBIN 3a4eT
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JBIDKEHUSI YacTHI] BEIIECTBa, OpPOYHOBCKOTO
nBvkeHud. onsita IlTepHa, KpUCTaUIMYECKHX
pEUIETOK.

Pemienue pacy€THbIX 3a1ay ¢ SBHO 3aJaHHOW U
HESIBHO 3a/JIaHHOW (U3UYECKOH MOJIETBI0 C
MCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M (hopmyi
MOJICKYJIIpHOH (hu3uKkh. Pemenrne kauecTBeHHBIX
3aj1ad4.

TepmoauHaMukKa.
TenioBLIe MAIINHDI

W3mepenue ynenpHOM TEIUIOEMKOCTH PAa3HBIX
BELIECTB, ux CpaBHEHHUE, IIPOBEICHUE
UCCIIEIOBAaHUM  3aBUCHMOCTEH  (DU3NYECKHUX
BEJIMYMH U ONBITOB 110 MIPOBEPKE MPEAJI0KEHHON
TUIOTE3bI pu U3Y4CHHUH IIPOLIECCOB
TeruiooOMeHa W aguabaTHOro  Impoiecca.
Omnpenenenre aOCONIOTHBIX M OTHOCUTEIBHBIX
IIOIPELIHOCTEN U3MEPEHUU ¢buznyeckux
BenuunH. OIleHKa TpaHULl MOIPEHIHOCTEH.
N3yuenue B3aUMOCBSI3U SHEPTUH
MEXMOJIEKYJIIPHOTO B3aUMOJCHCTBUS "
TEMIIEpaTypbl KUIEHUs KuAkocTen. M3yueHue
TEIUIOBBIX ~ JBUTATENC €  HMCIOJIb30BAHUEM
KOMITBIOTEPHBIX MOJEIIEH.

HccnenoBanue pasHbIX CHOCOOOB H3MEHEHUS
BHYTPEHHEH dHepruu. Penienue pacu€THbIX 3a/1a4
C SIBHO 3aJIaHHOM U HESIBHO 3aJaHHOH (U3NUECKOil
MOJIETIBIO C MCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u  QopMyn  MOJNEKYISpHOH  (QU3UKU |
TEPMOJUHAMUKHU.

Pemienne KadecTBEHHBIX 3ajad, TpPeOYHOIIUX
MPUMEHEHHUS 3HAHUM Ha pV-IHarpaMmme.

Tekymuii KOHTpOJIb B hopme:

- IPaKTUYECKHE PadOTHI;
-CaMOCTOATEIbHbIEC PAOOTHI;
TECTUPOBAaHUS IO  TeMaMm
JTUCIUIIHBI,

- YCTHBIH OIIpOC;

HToroBelii KOHTPOJIb B hopMe:
- 4YTeHHWe, IepecKas, IUaJIor,
co00IIeHE Ha
npoeCCUOHATIBHYIO TEMY

- nudepeHITMPOBaHHBIN 3a4eT

ArperatHbie
COCTOSIHMSl BellecTBa.
da3oBbIe NePexoabl

HaOmroneHne CBOWCTB HACBHIIICHHBIX MapoB,
MasbIX JedopManuii, TPOBEICHHE KOCBEHHBIX
M3MEPEeHUH yJIeNbHOM TEeTIOTHl IJIaBIEHUS JIba,
a0coMOTHON BIIQXKHOCTH BO3/lyXa,
KO3 HIHEHTa TOBEPXHOCTHOI'O HATSKEHUS,
monyns FOwnra.

W3yueHne 3aKOHOMEpPHOCTEH HCIAapeHus MU
KHIICHUS KHUJIKOCTEH, B TOM YHUCIIE KUIICHUS TIPH

ITOHUXXCHHOM JaBJICHUH, HarpeBaHud n
IIJIaBJICHUA KPUCTATIIINYECKOT'O BC€IICCTBA,
KallWJUIAPHBIX HBHeHHﬁ, CMa4dYuBaHMHA.

HpOBGI[eHI/Ie ONBITOB C MBIJILHBIMHU IJIEHKAMHU.

Texymuii KOHTPOJIb B hopme:

- IpaKTU4YeCcKue padboThl;
-caMOCTOSTENbHbIE PadOTHI;
TECTHPOBAaHUS  TIO0  TeMaM
JUCLMIUIMHBI,

- YCTHBIH OIpOC;

HToroBsiii KOHTPOJb B hopme:
- YTEeHHe, NepecKas, IUaJor,
cooO1eHue Ha
po(hecCHOHATIBHYIO TEMY

- U pepeHIMPOBAHHBIN 3a4eT

DJleKTpHYeCKOoe IoJie

[IpoBeneHne KOCBEHHBIX M3MEPEHHM WU OIIBITOB
[0 MPOBEPKE MPEIIOKEHHOW THUIOTE3bl MpHU
W3YYCHUU B3aUMOJIECHUCTBUS 3apSKEHHBIX Tell,
3apsna  KOHJEHCATopa,  IOCJIEOBAaTEIbHOTO
COEAMHEHHS KOHJIEHCATOPOB.

Texymuii KOHTPOJIb B popme:

- IpaKTU4YeCcKue paboThl;
-caMOCTOSTENbHbIE PadOTHI;
TECTUPOBAaHUS [0  TeMam
JVCLUIUIVHBI,

- YCTHBIH OIpOC;

HToroBsiii KOHTPOJIH B hopme:
- YTEeHHEe, IepecKas, TUaJIoT,
cooO1eHue Ha
pohecCuOHANBHYIO TEMY

- i pepeHIIMPOBAHHBIN 3a4eT

HocTostHHBIN
JIEKTPUYECKUH TOK

HpOBCI[eHI/Ie MPAMBIX H3MepeHHI>i CHJIBI TOKa H
HAIps>KCHUA, KOCBCHHBIX I/I3MepeHI/II\/’I YACIBbHOT'O

Texymuii KOHTPOIb B popme:
- IpaKTU4YecKue paboThl;
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CONPOTHUBIICHHS, 21C u BHYTPEHHETO
COMPOTHUBIICHUS HUCTOYHHUKA TOKa, IMPOBEACHHUE
HUCCIEIOBAHUM  3aBUCHUMOCTEU bU3IIeCKUX
BEJIMYUH U ONBITOB MO MPOBEPKE MPETI0KEHHON
TUIIOTE3bl TPU U3YUYECHUHU LeNed MOCTOSHHOTO
TOKA.

Omnpenenenne aOCOTIOTHBIX W OTHOCHTEIIBHBIX
IIOIPELIHOCTEN U3MEPEHUU ¢buznyeckux
BesmurH. OlLlEHKa TpaHull M[OTPEUIHOCTEH.
Nzyuenue KOPOTKOTO 3aMBIKAHUS
raJlbBAaHH4eCKOro JJIEMEHTA n OIIEHKAa
BHYTPEHHETO COMPOTHUBIICHUS. Pemmenne
pacu€THBIX 3a7a4y C SIBHO 3aJIaHHOM W HESBHO
3aJIaHHOM buznyecKoit MOJIEITHIO C
HCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (HOpPMYJI
IIOCTOSHHOTO TOKa. PellleHue KauyeCTBEHHBIX
3a/1a4, TpeOYWIMX NPUMEHEHUS 3HAHUW U
3aKOHOB IOCTOSIHHOT'O TOKA.

OObscHeHrEe yCTPOMCTBAa M MPUHIUIA ACHCTBUS
aMIepMeTpa, BOJbTMETpA.

-CaMOCTOSITEeIIbHBIE Pa0OTHI;
TECTUPOBAaHUS IO  TeMaMm
JUCIUTINHBI,

- YCTHBIH OIIpOC;

HToroBelii KOHTPOJIb B hopMe:
- 4YTeHHWe, IepecKas, UaJIor,
coo01IeHnE Ha
npoECCUOHATILHYIO TEMY

- nudepeHITMPOBaHHBIN 3a4€T

Tokn B Ppa3IMYHBIX
cpenax

[TpoBencHue KOCBEHHBIX HU3MEPCHHM u
HCCIIeIOBaHUMN 3aBUCUMOCTEH MEXITY
¢bu3MYeCKUMU  BEIMYMHAMU TPU  U3YYCHHH

MIPOIIECCOB MPOTEKAHMS AIIEKTPUUYECKOTO TOKA B
MeTaJuIaX, JJCKTPOJIUTAX M TOIYIPOBOJHHKAX.
Ompenenenne aOCOMIOTHBIX W OTHOCHUTEIBHBIX

Texymuit KOHTPOIb B hopMme:

- IPaKTUYECKHE PadOTHI;
-CaMOCTOSTEIbHBIE PaOOTEHI;
TECTHPOBAaHUS  TIO  TeMaM
JMCLUIIIHHBL;

- YCTHBIH OIpOC;

MOTPEUIHOCTEHN U3MEPEHU ¢usnueckux | UTorosolit KOHTPOIb B hopMme:
BenuuuH. OneHka TpaHUI] TMOTPEIIHOCTEH. | - YTeHHe, Iepeckas, JAHaJIorT,
HabGmionenne  smekTponusa,  HM3y4yeHHE U | COOOIIEHHUE Ha
OOBSICHEHHE  MPOBOJUMOCTH  DJIEKTPOIIUTOB, | MPOPECCHOHATBHYIO TEMY
SKCIEPUMEHTAIBHOE - muddepeHIpOBaHHBIN 3a4eT
Du3nyecKui [IpoBenenue KOCBEHHBIX u3Mepennit, | Texymmii KOHTPOJb B (hopme:
NPAKTUKYM UCCIEIOBAaHUM  3aBHUCUMOCTEH  (DM3MUECKUX | - MPAKTUYECKUE paOOTHI;
BEJIMYUH, TPOBEpPKA TMPEJIOKEHHBIX THIOTE3 | -CAMOCTOSITENIbHBIE PAOOTHI;

(BBIOOP M3 paboOT, OMMCAHHBIX B TEMaTHYECKUX
pasnenax «YYeHNYECKHUI DKCIIEPUMEHT,
nabopaTopHble pabOoThI, MPAKTUKYM)

TECTUPOBAaHUS IO  TeMaM
JUCLIUIIJIMHEIL

- YCTHBIH OIIpOC;

WtoroBslit KOHTPOJIb B popMe:
- 4YTeHHWe, IepecKas, JUaJor,
cool1eHne Ha
npoeCCHOHATIBHYIO TEMY

- tubdepeHIIpOBaHHBIN 3a4eT

MarbauTHoOe 1moJjie

[IpoBeneHne KOCBEHHBIX HW3MEPEHHUM  CHIIBI
Awmriepa, MIPOBEICHUE HCCIIEIOBaHUS
3aBUCUMOCTEHN MEXIY buznuecKkuMu
BEIMYMHAMA W ONBITOB 1O  TPOBEPKE
NPEAJIOKEHHOM  TUMOTE3bl MpPU  U3YYCHUH

JNCHCTBUS TIOCTOSHHOTO MarHuTa Ha pPaMKy C
TOKOM,  B3aUMOJICHCTBUS  MPOBOJHUKA  C
MAarHUTHBIM ITOJIEM.

Omnpenenenre aOCOMIOTHBIX U OTHOCHUTEIHHBIX
ITOIPEIHOCTEN A3MEPEHUI ¢buznueckux
BenuunH. OIleHKAa TpaHUIl TOTPEIIHOCTEH.
HccnemoBanne MAarHUTHOIO ITOJIS ITOCTOSHHBIX
MarHiToOB, CBOMCTB (heppOMarHeTHKOB.

Texymuii KOHTPOJIb B popme:

- IpaKTU4YeCcKue paboThl;
-caMOCTOSTENbHbIE PadOTHI;
TECTUPOBAaHUS [0  TeMam
JVCLUIUIVHBI,

- YCTHBIH OIpOC;

HToroBsiii KOHTPOJIH B hopme:
- YTEeHHEe, IepecKas, TUaJIoT,
cooO1eHue Ha
pohecCuOHANBHYIO TEMY

- i pepeHIIMPOBAHHBIN 3a4eT
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Onpenenenne yclIOBUH NPUMEHUMOCTH MOJETU
OAHOPOJAHOT'O MArHMTHOT'O ITOJIA.

DJIeKTPOMarHuTHast [IpoBenenue  ucciemoBaHus  3aBUCHMOCTeH | Tekymuii KOHTPOJb B hopme:
HHIYKIUS (u3MYeCKUX BEIMYMH U OMNBITOB MO TMPOBEPKE | - MPaKTUYECKHe paboThI;
NPEUIOKEHHOW  THIOTE3bl IPU  H3YYEHHUH | -CAMOCTOATENbHbIC PadOTHI;
SIBJICHUS 3JIEKTPOMArHUTHOM WHIYKUWU. | TECTUPOBAHUS [0  TE€MaM
Omnpenenenre HHAYKIMY BUXPEBOTO MATHUTHOTO | IUCLUIUIMHBI;
OJISl. - YCTHBIH OIpoC;
Onpenenenre aOCOMIOTHBIX U OTHOCUTENBbHBIX | ITOroBbIit KOHTPOIB B hopMme:
IIOIPELIHOCTEN U3MEPEHUN ¢u3nveckux | - 4YTEHHWe, IMepeckas, IHajor,
BeJanYuH. OUEeHKa rpaHul] NOTrPEIIHOCTEN. cool1eHne Ha
DKcrepuMeHTaIbHOe H3ydeHue npasuia Jlenna. | npodecCHoHaIbHYIO TEMY
UccnenoBanue SIBIICHUS CaMOUHIYKINH, | - AU(depeHIIMPOBAHHbBIN 3a4eT
3aBucumoctd D/IC caMOMHAYKLHH OT CKOPOCTH
W3MEHEHUs CWJIbl TOKa B 1Henu. M3yduenue
MaJieHuss MarHuta B aJIOMHHHEBON (MeIHOMN)
Tpybe. COopka Moenu 3IEKTPOMArHUTHOTO
re’epaTopa.
Pemrenne pacu€rHbix 3a7ad ¢ SIBHO 3aJlaHHOM U
HESIBHO 33JJaHHOM (PU3MUYEeCKON MOJEIBIO.
Mexanuuyeckue [IpoBenenue KOCBEHHBIX n3Mepennit, | Texymmii KOHTPOJb B hopme:
KoJie0aHus UCCIIEIOBaHMS 3aBUCUMOCTEN MEXY | - MpaKTUYECKHue paboThI;
GU3NYECKUMH BEIMYMHAMH ¥ ONBITOB IO | -CAMOCTOSATENbHBIE Pa0OTHI;
MPOBEPKE  MPEMAJIOKEHHOM  TUIOTE3bl  MpPH | TECTUPOBAHUS O  TeMaM
M3y4YEHUN KOJEOAHUN HUTSHOTO U MPYKHHHOTO | JTUCUMILIAHEI;
MasATHHKOB, BBIHY)XJICHHBIX U 3aTyXalOIIUX | - YCTHBINA OMPOC;
MEXaHWYeCKUX  KoJjeOaHUH. Onpenenenue | UTOroBbIil KOHTPOIB B opMe:
aOCOJIOTHBIX M OTHOCHTENBHBIX TOTPEIIHOCTEH | - YTeHHe, IepecKas, IHajior,
u3Mmepenuit  ¢usuueckux BenuuuH. OIlleHKa | cOOOIIEeHUE Ha
TPaHUI] MOTPEITHOCTEH. Hab6nronenue | nmpodeccnoHanbHYyIO TEMY
HE3aBHCUMOCTH TepHOAa MalbIX KoseOaHuil | - nuddepeHImpoBaHHbINi 3a4eT
rpy3a Ha HUTU OT aMIUIMTY/IbI.
OuexkTpomaruuTHble | [IpoBeneHne  KocBeHHbIX — u3MepeHudl U | Texyuiuii KOHTpoJb B opMe:
KoJIeOaHusl UCCIIEIOBAaHMUs  3aBUCUMOCTEH  (U3MUYECKUX | - MPAKTUYECKUE paOOTHI;
BEJIMYUH TpPU U3YYEHUH DJIEKTPOMArHUTHBIX | -CAMOCTOSITEIbHBIE PaOOThI;
Kosie0aHUi U Lierneil mepeMeHHOro TOKa. TECTUPOBAaHUSA 1O  TeMaM
Ompenenenne aOCOTIOTHBIX W OTHOCHTENBHBIX | JTUCIUTIIUHBI,
MOTPEIIHOCTEN U3MEpPEHUI (bu3MUYeCcKUX | - YCTHBIN OIPOC;
BenuuuH. OrneHka TrpaHul] morpemHocTed. | UToroswiil KOHTPOJb B opMe:
N3yuenue ycTpoiicTBa W TNPUHLMINA JCUCTBUS | - YTEHHE, IepecKas, AUaJor,
TpaHcpopmaropa. Habmtonenue | coobienue Ha
JIEKTPOMArHUTHOT'O pE30HAHCA. npoeCCHOHATIBHYIO TEMY
W3ydyeHne ocuumiorpaMMm 3IEKTPOMArHUTHBIX | - TuddepeHIImpoBaHHbINi 3a4eT
KoJ1e0aHuH.
MexaHnuuyeckue u | HaGmonenne oOpazoBanus u pacnpoctpaHeHus | Texymmii KoHTposb B hopme:
3JIEKTPOMATHUTHbIE MOTIEPEYHBIX U MPOJOIBHBIX BOJH, OTPAKEHUS U | - IPAKTUYECKUE paOOTHI,
BOJIHBI npenoMiieHus, HUHTephEepeHIInd U JUPPAKIUU | -CAMOCTOSITEIbHBIC PaOOTHI;

MEXaHUYECKUX BOJIH, aKyCTUUYECKOI0 PE30HAHCA,
CBS3M TPOMKOCTH 3ByKa W BBICOTBI TOHa C
aMIUTUTYION M 4YacToToi konebanuid. M3yuyenwue
CBOWCTB yJIbTPAa3BYyKa U €ro MPUMEHECHHUS.

HccnegoBanue  CBOMCTB  3JIE€KTPOMArHUTHBIX
BOJIH: OTPa)KCHHUE, MPEIOMIICHUE, MOIspU3anus,
mudpakuus, uHTepdpepeHuus. OOHapyxeHue
MH(]PpaKpacHOTO Hu yIbTpa(rOIETOBOTO

TECTUPOBAHUS
JICTIATUTHHEI,

- YCTHBIH OIIpOC;
WTtoroBelii KOHTPOJIb B popme:

- 4YTeHHWe, Iepeckas, IUaor,
cool1eHne Ha
npoeCCHOHATIBHYIO TEMY

- i depeHIIMpOBaHHBIN 3a4eT

10 TEMaM
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n3nydyennii. CpaBHEHHE
3JE€KTPOMArHUTHBIX BOJIH.
Onpenenenne yclIOBUH MPUMEHUMOCTH MOJETU
rapMOHUYECKOU BOJIHBI. PellieHne kaueCTBEHHBIX
3a/1a4, TpeOYIOMMUX IPUMEHEHUs 3HaHUH 110 TeMe
«MexaHuuecKre U 3JICKTPOMArHUTHBIC BOJIHBDY.
N3yueHne napameTpoB 3BYKOBOM BOJIHBI.

MEXaHUYCCKUX u

OnTtuka HaGntonenue ontudeckux sBaeHUM, npoBeaeHue | Tekymuil KOHTpoib B hopme:
KOCBEHHBIX U3MEpeHuil, UCCIIEIOBaHMS | - IPAKTUYECKHUE pabOThI;
3aBUCUMOCTEH (PU3MUECKUX BEIMYMH M OIBITOB | ~-CAMOCTOATENbHbIC Pa0OTHI;
[0 IPOBEpPKE IMpPEUIOKEHHOW TUIOTE3bl MpH | TECTUPOBAHMS O  TeMaM
W3YYEHUH SBJICHUHA MPEJIOMJICHUS CBETa Ha | AUCHUILIUHBI;

IpaHuIIe pa3ziena ABYX cpell, IPEIOMIICHHs CBETa | - YCTHBIN OIpOC;

B coOwparomeii W paccewBarolield JWH3axX, | UTOroBwlil KOHTPOJb B (hopme:

BOJIHOBBIX CBOMCTB CBeTa. - 4YTeHHWe, IepecKas, IUaJor,
cooO1eHue Ha
popEeCCHOHATIBHYIO TEMY
- i depeHIIMPOBAHHBIN 3a4eT

OcHoOBBI [IpoBeneHue KOCBEHHBIX U3MEPEHUN UMITyibca U | Tekyluil KOHTpouib B (hopme:

CHeNHAIbHON TEOPHM | DHEPIUM  PEIATUBUCTCKUX YaCTHIL (1o | - mpakTUYecKue padoThl;

OTHOCHTEJIbHOCTH dororpadusiM TpPEKOB 3apsHKCHHBIX YaCTUI[ B | -CAMOCTOSATENbHBIC PaOOTHI,
MarHuTHOM I10JIE). TECTUPOBAaHUS IO  TeMaM
Anamu3 ¥ onucaHue (UIUYECKUX SBICHUH C | AUCHUIUTAHBL;
UCIOJb30BAHUEM  IOCTYJATOB  CHELMAIbHOH | - YCTHBIN OIPOC;

TEeopuun OTHOCHUTEJIbHOCTH. O0mwsicaenue | ToroBeiii KOHTPOIb B hopme:
MPUHIUIA IEHCTBUS CTyTHUKOBBIX MPUEMHUKOB, | - YTEHHE, IepecKas, IHajior,
yCKOpUTeNel 3apsKeHHBIX YacTHUI] cooO1uieHne Ha
po(hecCHOHATIBHYIO TEMY
- nudepeHIMPOBaHHBIN 3a4eT

Kopnyckyasipuo- IIpoBenenue KOCBEHHBIX u3Mepenuil, | Texymuii KOHTpoIsb B popme:

BOJIHOBOM 1yaJIN3M UCCIIEI0BaHUs 3aBHCUMOCTEH MEXIY | - IPaKTUYEeCKHUE PaObOTHI;
¢u3nYecCKUMU  BEIMYMHAMHM TPU  U3YYEHHUH | -CAaMOCTOATENbHbIE PadoTHI;
SIBJICHUS ¢dotorddexra. Omnpenenenve | TECTUPOBAHUS [0 TeMam
a0COJIIOTHBIX M OTHOCHUTENBHBIX IMOTPEIIHOCTEH | TUCLMILINHBI,
n3MepeHuil  ¢usnueckux BenuuuH. OI€HKA | - YCTHBIN ONpoC;

rpaHull norpemHocreid. Pemenne pacu€rHbIX
3aJad C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMH
¢bu3nuecKoil MOJAENBI0 C  HCIOJb30BAHHEM
OCHOBHBIX 3aKOHOB W (QopMysn1 IO TeMe
«KBaHTOBEIE SIBICHUS.

HToroBsiii KOHTPOJb B hopme:
- 4YTeHWe, TepecKas, UaJIor,
cooO1ieHne Ha
po(hecCuOHATIBHYIO TEMY

- i pepeHIMPOBAHHBIN 3a4eT

Pemenune kadyecTBEHHBIX 3a4ay, TpPeOYOIIUX
NIPpUMEHEHHs 3HaHui 1o Teme «KBaHTOBBIE
SIBIICHUS. Omnpenenenne YCIIOBHM
IIPUMEHMMOCTH KBAaHTOBOW MOJIEJIH CBETA.

®duzuka aroma Onpenenenve  JUIMHBI  BOJIHBI  JlazepHoro | Texyuiuii KOHTpoJib B hopMe:
U3ITy4EHUS. - IpaKTUYEeCKHe padoTHI;
Habntoienne nuHelyaThIX ClIEKTPOB. -CaMOCTOSATEIbHbIE PAOOTHI;
Hccnenosanue CIIEKTpa Pa3peKEHHOTO | TECTUPOBAaHUS IO  TEMaM
aTOMapHOI'0 BOAOPO/Ia M U3MEPEHHE MMOCTOSHHON | JUCHHUIIINHBL;
Pun6epra. - YCTHBIN OIPOC;

N3ydenue yctpoiictBa M ACHUCTBHUS CUETUMKA
MOHU3MpYIOIUX Yactull. OnpeaesneHne ycioBHUil
MPUMEHUMOCTH Mozenu atoma Pesepdopma.
OObscHeHre MPUHIIUTIA IEHCTBUS CIIEKTPOCKOTA,
Ja3epa, KBaHTOBOT'O KOMIIBIOTEpA.

WTtoroBelii KOHTPOJIb B popme:
- 4YTeHHWe, NepecKas, IUaJor,
cool1eHne Ha
npoeCCHOHATIBHYIO TEMY

- i depeHIIMpOBaHHBIN 3a4eT
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AHanmu3 KBAaHTOBBIX IIPOLIECCOB Ha OCHOBE
IIEpBOTr0 U BTOPOTro nocrynaros bopa

Pusuka aTOMHOI'0
SIZAPa ¥ 3JIeMEeHTAPHbIX
YacTHII

[TpoBenenue uaMepeHuii pagroakTUBHOTO (poHa C
UCIOJIb30BAHUEM JO3UMETpAa W HCCIEIOBAaHUE
TPEKOB dYacTHI] (IO TOTOBBIM oTorpadusm).
N3yuenne MOTJIOLICHUS OeTa-yacTHIL
AIIFOMUHHEM.

Omnpenenenue ycloBUN MPUMEHMMOCTH MOJEIH
aTOMHOTO s/ipa.

AHalM3 ¥ ONHMCaHUE SACPHBIX peakuui ¢
UCIOJIb30BAaHUEM IOHATHH MacCOBOE 4YHCIO U
3apan  sAapa, SHEpPIrHus CBSA3M  sA/pa, 3aKOHOB
COXPAaHEHHUs 3apsifia, MacCOBOT'O YHMCIIa U SHEPTUH
B SJICPHBIX DPEAKLUAX, 3aKOHA PAJTMOAKTHUBHOIO
pacnaza.

Texymuii KOHTPOIb B popme:

- MpaKTHYeCKue padoThI;
-CaMOCTOSTENNbHbIE PadOTHI;
TECTUPOBAaHUS [0  TeMmaMm
JUCITUTLIHBI,

- YCTHBIN OMpOC;

HroroBblii KOHTpOJIb B hopme:
- 4YTeHHWe, NepecKas, IUaJIor,
coo0IIeHE Ha
npoeCCUOHATIBHYIO TEMY

- nudepeHITMPOBaHHBIN 3a4eT

J1eMeHTBI Ha6monenue 3BEé3aHOr0 HebOa HEBOOPYXKEHHBIM | Tekyluii KOHTPOJIb B hopme:
aCTPOHOMHUM M | [JIa30M C WCIOJh30BAHUEM KOMITBIOTEPHBIX | - MPAKTUUYECKUE PAOOTHI;
acTpopu3uKHu NPUIOKEHUW IS OTPENEICHUS IOJIOKEHHS | -CAMOCTOSITEIIbHBIC PaOOTHI;
HEOCCHBIX OOBCKTOB HAa KOHKPETHYIO JIaTy: | TSCTHPOBAHHSI 1O  TeMaM
OCHOBHbIE c03Be3/11usi CeBepHOro MoJylmapus U | JUCUUILIUHBI,
SIPKUE 3BE3bI. - YCTHBIN OIpPOC;
Hab6mionenne B Tenmeckon Jlynel, muianeT, | UITOroBwiil KOHTPOJIb B popme:
TYMAaHHOCTEH U 3BE3IHBIX CKOIUICHUH. YYacTUE B | - 4YTEHUE, IEpecKas, IHaJIOrT,
JUCKYCCUU O POJIM aCTPOHOMHUH B COBPEMEHHOI | coo0IIeHne Ha
KapTUHE MHpA, B MPAKTHUUYECKOW NEATETBHOCTH | MPOdEeCCHOHATBHYIO TEMY
YelloBeKa W JAbHEHIIEM HAyYHO-TEXHHUYECKOM | - mudGepeHITMpoBaHHBINA 3a4eT
pa3BUTHH.
DOuznvecKuid IIpoBenenue KOCBEHHBIX u3Mmepenuii, | Tekyuuii KoHTpoIb B hopMme:
NMPAKTUKYM WCCIICIOBAaHUM  3aBHCHUMOCTEH  (DM3HUYECKHUX | - MPAKTUICCKUE PAOOTHI,

BEJIMYMH, TPOBEPKA MPEIUIOKCHHBIX THIIOTE3
(BBIOOp W3 paboOT, OMHCAHHBIX B TEMAaTUYCCKUX
paszzaenax «YueHnuecKui HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM))

-CaMOCTOSTENbHbIE PadOTHI;
TECTHPOBAaHUS IO  TeMaM
JUCLMIUIMHBI,

- YCTHBIH OIpOC;

HToroBsiii KOHTPOJb B popme:
- 4YTeHWe, TepecKas, UaJIor,
cooO1eHue Ha
po(hecCHOHATIBHYIO TEMY

- i pepeHIMpPOBaHHBIN 3a4eT
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