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1. OBIIASI XAPAKTEPUCTHKA PABOUYEN ITPOT'PAMMBI YYEBHOI'O IIPEJIMETA

1.1. O6aacTb npuMeHeHusi padoueil MPporpamMmMbl
Pabouas mnporpamma 00I11€00pa30BaTENIBHOTO Y4e€OHOTO MpenMeTa IpenHa3HadyeHa Ui
nzyueHus: mnpenMera «®u3mka» B IpOoPECCHOHATIBHBIX  00pa30BaTENbHBIX  OpraHU3AIMsX,
peanu3yrmmx 00pa3oBaTeIbHYI0 IPOTPAMMY CPEIHEr0 OO0IIero o0pa3oBaHMs B HpeieiaX OCBOCHUS
MIPOTrPaMMBI ITOATOTOBKH CIICIIHATUCTOB CPEIHET0 3B€HA Ha 0a3e OCHOBHOT'O O0IIEro 00pa3oBaHMUS.
Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii @I'OC COO, Ha ocHoBanuu DOII
COO, yrBepxaenHoro npukazoM MunucrepctBa [Ipocsemenust PO ot 18.05.2023 Ne371.

1.2. llesqn u nu1aHupyeMble Pe3yJibTaThl OCBOCHHA YU4eOHOI0 npeaMera:
1.2.1. leab usyyeHusi yueOHOro npeamMera Ha yrjy0JileHHOM YPOBHe
OCHOBHBIMU LIETSIMU U3Y4EHUST PU3UKH SIBIISIOTCS:

-popMupoBaHue HMHTEpeca M CTpPeMJIEHHS OOYYaIOLIMXCS K HAydYHOMY H3YYEHHUIO HPUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

-pa3BUTHE MPEACTaBICHUI O HAYYHOM METOJie MO3HaHUsA U (OPMHUPOBAHUE HCCIIEA0BATEILCKOTO
OTHOILIECHMSI K OKPY>KAIOLIUM SIBJICHUSIM;

-(popMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KAaK pPe3yJbTaTa U3yuyeHUsI OCHOB CTPOEHHUS MAaTEPUH U
(byHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

-popMupoBaHUE YMEHUM OOBSICHATH SIBJICHUS C UCIOJIb30BaHUEM (PU3MUECKUX 3HAHUN U HAyYHBIX
JI0Ka3aTeNbCTB;

-popMuUpOBaHUE NPEJICTABICHUW O PONM (PU3UKU JUIsl Pa3BUTHUS JIPYIMX €CTECTBEHHBIX Hayk,
TEXHUKHU U TEXHOJIOTHUI;

-pa3BUTHE IPEACTABICHUI O BO3MOXHBIX cepax Oyayuied npodecCHOHAIbHOW NesSTeNbHOCTH,
CBSI3aHHBIX C (PM3HUKOMN, IOJrOTOBKA K AaJIbHEHIIIEMY O0yYEHHUIO B ’TOM HalpaBJIE€HUH.

JlocTrkeHHne 3TUX Iesiell o0ecreunBaeTcs pelieHneM CIeIYIoUIMX 3a/1ad B MPOLEcce U3Y4YeHUs
Kypca (pU3UKU Ha YPOBHE CPEIHEr0 00I1ero oopa3oBaHMsL:

-IpHOOpETeHNEe CUCTEMbl 3HAaHUH 00 00IUX (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXaHUKY, MOJEKYJISAPHYIO (U3HKY, 3IEKTPOAUHAMMKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI
acTpopU3UKH;

-popMupoBaHUE YMEHUN NPUMEHATh TEOPETHUECKHUE 3HaHUA i1 OOBSCHEHUS (PUINYECKUX
SIBJIGHUN B IPUPOJIE U JUISl IPUHATHUS MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM JKU3HH;

-OCBOEHHE CIIOCOOOB pELICHMS pa3IMYHbIX 3a/1a4 C IBHO 3aJJaHHOU (pHU3HUECKOl MOJIeNblo, 3a/1a4,
M0JIpa3yMEBAIOIINX CAMOCTOSATENIbHOE CO3JaHNe (PU3MUECKOW MOJEIH, aleKBaTHON YCIIOBHM 3a7auH,
B TOM YHCJIE 33]1a4 NHKEHEPHOTO XapaKTepa;

- TOHMMaHWe (PU3UYECKHMX OCHOB M MPUHIUIOB JIEHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENLY;

-OBJIa/ICHHE METOJaMH CaMOCTOSITENIbHOTO IUJIAHUPOBAaHUS U TPOBENEHUS  (PUINYECKUX
SKCIIEPUMEHTOB, aHAJIM3a U UHTEpIIpeTaluu HHPOPMAINH, OIIPEIEICHUS JOCTOBEPHOCTH
MIOJIyYEHHOT'O pE3yJIbTaTa;

-CO3JIJaHUE YCIIOBUM JJIs pa3BUTHUS YMEHUH IPOEKTHO-HCCIEN0BATENbCKONW, TBOPYECKOU
NesTeNIbHOCTH;, pa3BUTHE HHTepeca K cdepam mnpodeccHoHaNbHOW AESITEeIbHOCTH, CBSI3aHHOM C
¢bu3uKoii.



1.2.2. Ilnanupyemble pe3y/jbTAThl 0OCBOEHHS Y4eOHOI0 npeaMeTa

Kon
pe3yJbTara

JInyHOCTHBIE Pe3yabTAThl B YACTH

JIP1

IrPpaKIaHCKOI0 BOCIIUTAHUA:

— c(OPMUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00yUaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUNCKOr0O OOIIeCTBa;

- IPUHATHE TPAAULIMOHHBIX 00IIEYEIOBEYECKIX T'YMAaHUCTHUECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

- TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECaX TPaXAaHCKOTO

o0I11ecTBa, y4aCTBOBAaTh B CAMOYIIPABJICHUN B 00pa30BaTeIbHON OpraHU3aIuu;

— YMCHUC B3aHMOHCﬁCTBOBaTB C CONUAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX

(GYHKUIMSAMU 1 Ha3HAYCHUEM;

— TOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOM JCATEIBHOCTH;

JIP2

NATPHOTHYECKOI0 BOCIIMTAHMSA:
— c(OpMUPOBAHHOCTb POCCUNCKOMN I'PaX1aHCKON HIEHTUYHOCTH, IaTPUOTU3MA;

— I[IGHHOCTHOE OTHOLICHME K TOCyJapCTBEHHBIM CHMBOJIaM, JIOCTHXKEHUSIM
POCCHUHCKUX YYEHBIX B 00s1aCTU (PUBUKHU U TEXHUKE;

JIP3

AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUS:
- C(I)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O ITIOBCACHU A,

—  CHOCOOHOCTB OLCHMUBATL CHUTyallUIO W IMPUHUMATL OCO3HAHHBIC PCIICHHA,
OPHUCHTHUPYACH HA MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U IECHHOCTH, B TOM YUCJIC B
ACATCIIBHOCTHU y‘IéHOFO;

— OCO3HAaHHUC JIMYHOT'O BKJIaJla B IIOCTPOCHUC YCTOIZQHBOFO 6yz[ymer0;

JIP4

ICTETHYCCKOIO BOCIIUTAHUA:

— DCTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas 3CTETUKY HAy4YHOTO TBOPYECTBA,
npucyuiero Gpusnyeckon Hayke;

JIPS

TPYA0OBOIo BOCIIUTAHUS:

— MHTEpeC K pa3InyHbIM cdepaM MpodeccCuOHANBHON AeATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOH, YMEHHE COBepLIaTb OCO3HAHHBIM BBHIOOP
Oynyieii mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHBI,

— TOTOBHOCTb M CIHOCOOHOCTH K OOpa30BaHHIO U CaMOOOpPa30BaHHUIO B 00JIACTH
(U3HUKY HA TPOTSHKEHUH BCCH KU3HU;

JIP6

IKOJOIH4Y€¢CKOro BOCIMTaHuA:

- C(I)OpMI/IpOBaHHOCTB 3KOJIOrHYECKOH KYJIbTYpPbI, OCO3HAaHHC rJ100aJIbHOTO

XapaKkTepa 3KOJIOTHYCCKUX HpOGJ’IeM;

— IIJIAHUPOBAHUC U OCYHICCTBJICHUC JeicTBUIl B oxpyncaromeﬁ cpeac Ha OCHOBC

3HAHUA LIeIeH yCTOfI‘-IHBOl"O Pa3sBUTHUA YCTIOBCUYCCTBA,

- PacmnpeHHe OIIbITa ASATEIBHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTU HAa OCHOBC

MMEIOIINXCS 3HAHUHM 10 (PU3HKE;




JIP7

HEHHOCTH HAYYHOI'0 MO3HAHUA:

— ¢(hOpMHUPOBAHHOCTb MHPOBO33PEHHS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;
— OCO3HaHHE LIEHHOCTH HayYyHOH JeATEeIbHOCTH, TOTOBHOCTb B IIPOLIECCE U3YyUECHHUS

(1)I/I3I/IKI/I OCYHIECCTBIIATH MPOCKTHYIO U UCCIICAOBATCIIBCKYIO ACATCIIbHOCTD
HUHAWNBUAYAJIIBHO U B I'PYIIIIC.

MeTanpenMeTnble pe3yJdbTaThbl

B pesynbrare u3ydeHusi mpeaMeTa Ha YpOBHE CpelHero ooumiero ooOpa3oBaHUs y
oOyuatomerocsi OyayT chOpMUPOBaHBI IO3HABATEIbHbIE YHHUBEpPCAIbHbIE Y4YEOHBIE
NEeNCTBUS, KOMMYHHMKATHUBHBIE YHUBEpCAJIbHbIE Y4eOHbIE ICHCTBHS, PEryJATHBHbBIC
YHUBEpCAJIbHBIC YU€OHBIE ICHCTBUS, COBMECTHAS AEATEIBHOCTb.

MIIP1

Ba3oB ble Jornueckue aeiicTBUA:
— CaMOCTOSITEIILHO (dhopMynupoBath U aKTyallu3UpOBaTh

npoOJieMy, pacCMaTpUBaTh €€ BCECTOPOHHE,

OIPEACIIATh LHECINU ACATCIbHOCTH, 3a1aBaTh IIapaMCTPbl U KPUTCPHUU UX

JOCTYDKCHMS,

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3NUECKUX
SIBJICHUSIX;

—  pa3pabaThiBaTh IUIaH PEIICHHS MPOOJIEMBI C YYETOM aHAIHM3a HMEIOIIHXCS
MaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

— BHOCUTHb KOPPCKTHUBBI B ACATCIbHOCTb, OUCHHWBATHL COOTBCTCTBHUEC PC3YJILTATOB
aejIsAM, OCHUBATh PUCKU HOCJ'ICI[CTBI/IfI JACATCIIBHOCTH,

KOOPJIMHHUPOBATh U BBIIOJHATH padOTy B YCIOBMSIX pEalbHOIO, BUPTYAJIbHOTO U

KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;

Pa3BUBATb KPCATUBHOC MBIIIJICHUEC IIPU PCIICHHUHU KU3HCHHBIX HpO6JICM.




MIIP2

Ba3zoe vie uccneooeamenvckue oeiicmeus.

—  BJaJeTh HAYYHOW TEPMUHOJOTWEH, KIIOYCBHIMH MOHSATHAMH H METOJAMHU
¢bu3nveckoil HayKH;

— BIIQJICTh HABBIKAMHU Y4EOHO-HCCIICIOBATEIBCKOW U MPOCKTHOW JEATCIBHOCTH B
obnactu (pHU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY TTOHCKY

MCTOOOB pPCHICHUSA 3aaa4d (bl/IBI/I‘leCKOFO COACPIKAHUA, TPUMCHCHUIO Pa3JIMYHBIX
METOJ0B ITIO3HAHUI,

- BIAJETh BHUJAMU JICATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETAliY, NPeoOpa3OBaHUI0O M INPUMEHEHUIO B PA3IUYHBIX Y4EOHBIX
CUTYallUsAX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (DU3UKH;

- BbIABJIATE IIPUYUHHO-CICACTBCHHBIC CBA3HM MW aAKTYaAJIM3UpPOBATh 3ajaydy,
BBIJIBUI'aTh THIIOTE3Y eé pE€UICHUA, HAXOAWUTh ApryMCHThI JJIs JOKa3aTCIbCTBA
CBOHX YTBep)K,HeHPlﬁ, 3a/laBaThb IapaMCTPbl U KPUTCPUU PCIICHUSA

— aHAJIM3UPOBATH IMMOJYUYCHHBIC B XOAC PCHICHUS 3a]a4d PE3YJIbTAThl, KDUTUYCCKU

OLICHUBATh UX JOCTOBEPHOCTH, IIPOrHO3MPOBATh N3MEHEHUE B HOBBIX YCIOBUSIX;
— craBuUTh W (opMynupoBaTh COOCTBEHHBIE 33Ja4yll B 00pazoBaTEIHHON

ACATCIIBHOCTH, B TOM YHCJIC IIPU U3YUCHUUN (I)I/ISI/IKI/I;

— JHaBaTb OLICHKY HOBLIM CUTYyalUsAM, OLICHUBATH HpI/IO6peTéHHI)II71 OIIBIT,

— YMCTb INCEPCHOCUTHL 3HAHUA 110 (I)I/ISI/IKC B IPAKTHYCCKYIO 001acTh

KU3HCACATCIIBHOCTH,

— YMETh UHTETPUPOBATh 3HAHMSI U3 Pa3HBIX MIPEIMETHBIX 001acTel;

— BBIJIBUI'aTb HOBBIC UJCHU, IPpEIJIaraTb OpUTr'HHAJIbHBIC ITOAXOAbI U PCIHICHU A,
CTaBHUTb HpO6HeMBI " 3aJia4yu, JOIMYyCKAroIHEe aJIbTCPHATUBHBIC PCIICHUA.

MIIP3

Pabom a c ungpopmanueii:

— BIAJETh HABBIKAMU MONY4YEHHUs] HMHPOpMaAnUU (U3MYECKOTO COJEp)KaHUs W3
HMCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYILIECTBIATH IOUCK, aHAIMU3,
CHCTEMaTHU3allui0 U MHTEepIpeTanuio WHGOpMAIMKU PAa3IUYHBIX BHJIOB U (OpM
MIPEACTABICHUS;

— OLCHUBATH JOCTOBCPHOCTH I/IH(I)OpMaI_II/II/I;

— HCIIOJIB30BATh CPCACTBA I/IH(bOpMaI_[I/IOHHBIX 1 KOMMYHHKAIIUOHHBIX TEXHOJIOTUN
B PCHICHUN KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3aJa4 C
coOmoieHneM TpeOOBaHUM JPrOHOMHUKH, TEXHHUKH O€30MaCHOCTH, THTHCHBI,
pecypcocOepeKeHtsI, TPABOBBIX M ATHYECKUX HOPM, HOPM HH(GOPMAIIHOHHOU
0C30ITacHOCTH;

— CO03/1aBaTh TEKCThl (PU3NYECKOTO COJIEPKAHUS B PA3IMYHBIX opMarax ¢ yueéToM
Ha3HayeHUs HMHOpMalMKU U LEJIeBOW ayIUTOPUH, BHIOMpas ONTUMAIbHYIO
¢dopMy npeAcTaBICHUS U BU3YyaIHU3alllu.




MIIP4

Kommynuxamuensle ynusepcaibhole yueoHvle 0eiicmeus
Obwenue.

— OCYILECTBJIATH OOIIEHHE HA YPOKax (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
— pacrno3HaBaTh MPEANOCHUIKH KOH(DIUKTHBIX CUTYallul U CMSr4aTh KOH(DIUKTHI;

- pasBépHyTo 1 JIOTUYHO U3JIaraTb CBOXO TOYKY 3pCHUA C UCIIOJIB30BAHHUEM
SA3BIKOBBIX CPCACTB;

MIIP5 Coemecmnuan oeameibHOCHb:
— MOHHUMATh U KUCMOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U UHAUBUYaIbHON
paboTHI;
— BBIOMPATH TEMATHKY U METOJIbI COBMECTHBIX JICUCTBUI C YIETOM OOIIHNX
HWHTEPECOB, U BO3MOKHOCTEMN KAKIOT0 YJICHA KOJUICKTUBA;
— NPUHUMATH LeJId  COBMECTHOM  JAEATENbHOCTH,  OPraHU30BBIBATH "
KOOPJAMHUPOBATH JACHUCTBHUS 1O €€ JOCTHXKEHHMIO: COCTaBJATh IUIAH JCHCTBHMA,
pacmpeienaTh poiau ¢ y4€TOM MHEHHH y4aCTHHKOB, OOCYXJaTh Pe3yJIbTaThl
COBMECTHOI pabOTHI;
— OILICHMBATh KaueCTBO CBOETO BKJIA/Ia M KAXKJIOTO YYaCTHUKA KOMAaH bl B OOIIUIA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;
— §OpemsiaraTb HOBBIE TIPOEKTHI, OLIEHMBATh HUJEU C T[O3UIUH HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;
— OCYLIECTBJISITh TO3WTHBHOE CTPATETMYECKOE MOBEACHHUE B Pa3IWYHBIX
CUTYaIHSX, POSIBIISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.
MIIP6 Pecyna muenvie ynueepcanvhnoie yueoHvie 0eiUcmeus:

Camoo pcanulayun:
— CaMOCTOATCIBbHO OCYHICCTBJIATH ITO3HABATCIIbHYIO ACATCIIBHOCTL B obOnacTu

(U3UKH U aCTPOHOMUH, BBISBJISITH MPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH
COOCTBEHHBIE 3a/1a4H;

—  CaMOCTOSITEIBHO COCTAaBJIATH IUIAH PELICHUS] PACYETHBIX M KA4E€CTBEHHBIX
3a/la4, TUTAaH BBHITIOJHEHMSI MPAKTUYECKOW pabOThl ¢ y4ETOM HUMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MIPEIITOYTECHHI;

— JaBaTh OLIEHKY HOBBIM CUTYalUsM;
— pacmupsATh paMKH Y9€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

— Jienartb OCO3HAHHBII BHIOOp, apryMeHTHpPOBaThH  €ro, OpaTb Ha

ce0s1 OTBETCTBEHHOCTh 3a PCLICHUC,

— OLEHUBATh NPUOOPETEHHBIN OIIBIT;

— cnmoco0cTBOBaTh (POPMHUPOBAHHIO U MPOSBICHUIO SPYAUIINHN B 00JIaCTH (PU3HKH,

MTOCTOSIHHO TMOBBIILIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.




MIIP7

Camox onmponw:
- AaBaTb OLCHKY HOBBIM CUTYAllUSAM, BHOCUTH KOPPCKTHBBI B ACATCIBLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;
— BJAJIeTh HABBIKAMU MO3HABATEIBHON peIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX

JENCTBUN U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YJILTATOB U OCHOBAHU;

— HCIOJIB30BaTh MPUEMBI peiieKCcru IJis OLICHKH CUTYalllH, BHIOOpa BEPHOTO
pelieHus;

— YMETb OLIEHUBATh PUCKU U CBOCBPEMEHHO IIPUHUMATh PELIEHUS 110 UX
CHUKEHUIO;
— MPUHUMAaThb MOTHUBBI U ApIYMEHTHI APYTHUX IIPU aHAIU3E PE3YJIbTaTOB

JIeITEIILHOCTH;

— IPUHUMATb ce651, IIOHKUMasA CBOM HEAOCTATKHN U JOCTOMHCTBA,

— IMPUHHUMATb MOTHUBBI U APT'YMCHTBI APYI'UX IIPHU aHAJIN3€C PE3YJIbTATOB

ACATCIIBHOCTH,

— MpPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH.

MIIP8

Omouu onanvHvll UHMeENIEKM, NPEOnOaA2alOuUIl CHOPMUPOEAHHOCHLb:
— CaMOCO3HAaHHS, BKIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE YMOIMOHATLHOE
COCTOSIHME, BUJETh HAMPABICHUS PA3BUTHUSI COOCTBEHHOW ASMOIMOHAILHOU

cdepsl, OBITh YBEpEHHBIM B ceOe;

- CaMOpPCTYJINPOBaHNA, BKIOYAKOIICTO CAMOKOHTPOJIb, YMCHUC IPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE ITOBCJICHHUC, CIIOCOOHOCTH aZlalITUPOBATBCA K
OMOIMOHAJIIBHBIM U3MCHCHUAM U IPOSABIIATH FH6KOCTB, OLITH OTKPBITEIM

HOBOMY;

- BHyTpeHHeﬁ MOTHUBaIlUH, BKJ'IIO‘I&IOHIGI\/'I CTPEMIJICHHUEC K JOCTHKCHHUIO LICIIN U
yCIEXY, ONITUMU3M, HHULIMAaTUBHOCTh, YMEHHUE JENCTBOBATh, UCXO/S U3 CBOUX
BO3MOKHOCTEH;

— OMIIaTuu, BKITIOYAIOIICH CIIOCOOHOCTh MOHUMATh OMOIMOHAJIPHOC COCTOSHMUCE

JOPYTUX, YIUTHIBATh €T0 MPU OCYILECTBICHUH OOILEHNUS, CIOCOOHOCTh K

COYYBCTBHUIO U COIICPCIKUBAHULO;

— COIIMAJIBHBIX HAaBBIKOB, BKJ/IIOYAIOIIMX CIIOCOOHOCTh BBICTpANBATh OTHOMICHUS C
APYIr'uMH JTHOAbMU, 33.6OTI/ITBC}I, MPOSABJIATE UHTCPECC U Pa3pCIlaThb KOH(bJ'II/IKTBI.

IIpeameTHBIE pe3yJIbTATHI

OOyyaromuiics MOJIY4UT CIEAYIOIIKE IPeIMETHbIE Pe3yIbTaThl yueOHOro MpeIMeTa
«Duszuka»

I1P1

J€MOHCTPHPOBATh Ha MPUMeEpaxX pojib U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHON
HAayYHOH KapTHHBI MHUpPA, B DPAa3BUTHUM COBPEMEHHOW TEXHMKH M TEXHOJIOTWH, B
MPAKTUYECKON EATENIbHOCTH JIIOJIeH, 1IeTIOCTHOCTh M €MHCTBO (PU3NYECKOW KapTHUHBI
MUDA;




I1P2

YUUTBHIBaTh TPaHUIIbl MPUMEHEHUS W3YYEHHBIX (PU3MYECKHX MOJEJeil: MarepuaibHas
TOYKa, MHEpIHUAIbHAsA CcHUCTEeMa OTCYETA, aOCOJIOTHO TBEPIOE TENO, WUJCANbHBIN Ta3,
MOJIETIM CTPOCHHUS Ta30B, KUIKOCTEH U TBEP/BIX TEJl, TOUCUHBIN ANEKTPUUYECKUN 3apsi,
Jy4 CBETa, TOUCYHBI HMCTOYHUK CBETAa, SJAEpHas MOJETb aTOMa, HYKJIOHHas MOJENb
aTOMHOTO si/ipa NP peleHuu PU3NIECKUX 3a/1ay;

I1P3

pacrno3HaBaTh (hu3HUecKHue SBICHHS (TIPOIECCH) U OOBSICHITH UX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYJISIPHO-KMHETUYECKOW  TEOpUU  CTPOCHMSI  BellecTBA U
ANEKTPOJAMHAMUKH: PAaBHOMEPHOE U DPABHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUYKEHUE,
CBOOOJIHOE MMAaJIEHUE TeJl, ABMKCHHUE MO0 OKPY>KHOCTH, UHEPIIUS, B3aUMOACHCTBUE TEll,
b ¢y3usi, OpOyHOBCKOE JBMKEHUE, CTPOCHUE JKUIKOCTEH U TBEPIBIX TN, U3MEHEHUE
o0béMa Ten mpu HarpeBaHuU (OXJIAXKACHHMM), TEIJIOBOE paBHOBECHE, HCIapeHue,
KOHJICHCAllUsI, TIUIABJICHHE, KPUCTAUIM3AIUs, KHUIEHUE, BIAXHOCTh  BO3JyXa,
MOBBILICHUE JaBJIECHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIE, CBS3b MEXKIY
napaMeTpamMH COCTOSIHMSI Ta3a B M30Ipolieccax, 3JEKTPHU3aIUs Tell, B3auMOJeHCTBUE
3aps0B;

pacrno3HaBaTh (pu3MUeCKHue SABJICHHS (TIPOIECCH) U OOBSICHITh MX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA M KBAHTOBOW (DU3UKHU: DJIEKTPUYECKas IMPOBOJUMOCTH, TEIUIOBOE,
CBETOBOE, XHWMHYECKOE, MarHUTHOE JEeHCTBUS TOKa, B3aMMOACHWCTBHE MAarHUTOB,
AJIEKTPOMArHUTHAs MHIYKIHS, JEHCTBUE MAarHUTHOTO IOJISi HA MPOBOJHUK C TOKOM H
IBIDKYIIUICS 3apsll, OSJCKTPOMAarHUTHBIE KOJICOAHWS W BOJHBI, NPSIMOJIUMHEHHOE
pacrpocTpaHEHHE CBETa, OTPAXKEHHE, MpeIoMIICHHE, MHTep(epeHnrs, Tudpakuus U
MOJISIPU3ALUsl CBETa, TUCIIEPCHS CBETa, (orodiekTpuueckuil 3pdext (porodddekr),
CBETOBOE JaBJICHWE, BO3HUKHOBEHUE JIMHEWYATOro CIEKTpa aroMa BOAOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAsl paJiMOAKTUBHOCTD;

[1P4

OIMKMCBIBATh MCXAHUYCCKOC IBUKCHHUEC, UCITOJIb3Ys (1)I/I3I/I‘~I€CKI/IG BCJIMYHHBI: KOOpJAUWHATA,
nyTb, HNCEPEMECUICHHUEC, CKOPOCTHb, YCKOPCHHUE, MacCa TECjaa, CUjla, HUMIIYJIbC TCJa,
KHHCTHYCCKas1 OHEpTIU-i, NOTCHIMaJIbHasA OHEPIus, MEXaHN4YCCKas pa60Ta,
MCXAaHUYCCKAass MOIIHOCTL, IPHU OIMMUCAHUMN IMPABHUJIBHO TPAKTOBATH (1)1431/1%01(1/1171 CMBICJI
HCIIOJIB3YEMBIX BCJIMYUH, HX 0003HaYeHUsT U CAUHUIIBI, HaXOJIUThb (1)OpMy.]'H:vI,
CBA3LIBAIOIINEC JAHHYIO (i)I/ISI/ILIeCKYIO BCJIMYHHY C APYTUMH BCIIMUYMNHAMMU,

I1P5

ONKUCBHIBATh W3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SBIEHUSA, HUCIOJb3Ys
¢u3nyeckre BEIUUMHBL: JIaBICHUE ra3a, TeMIIEpaTypa, CpeHsAsd KHHEeTUYeCKas SHEepPrus
XaO0THYECKOI0 JBHMKEHUsS MOJIEKYJ, CpPEIHEKBaJApaTHUYHAas CKOPOCTb MOJIEKYIL,
KOJINYECTBO TEIUIOTHI, BHYTPEHHSs SHEprusi, padora rasza, KO3(QQHUIHUEHT MOJE3HOrO
JENCTBUS TEMJIOBOIO JABUTATENs; MPU ONMMCAHWU MPAaBUIBHO TPAKTOBaTh (hU3MUECKUI
CMBICJ HUCHOJb3YEMBIX BEIMYMH, UX O003HAYEHMs M €IMHMIIBI, HAXOAUTb (OPMYJIbI,
CBSI3BIBAIOLIME TAHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMHU BEIUUHNHAM;

I1P6

OIMUCBIBATh U3YUCHHBIC 3JICKTPUYCCKUC CBOMCTBa BeIlIeCTBA U SJICKTPUYCCKUC ABJICHUA
(HpOI_ICCCBI), HCIIOJIb3YA (1)H31/II-ICCKI/IC BCIINYHUHBI: Z—)J'ICKTpI/I‘-ICCKI/Iﬁ 3apsan, JICKTPUUICCKOC
II0JIC, HaHpﬂ)KéHHOCTB moJjisi, MOTCHOHAJI, PA3HOCTb MOTCHIMUAJIOB; IIpU OIHNCAHUU
IpaBHUJILHO TPAKTOBATb (bI/ISI/IquKI/Iﬁ CMBICJI UCITOJIB3YEMbBIX BCIIMYHUH, UX 0003HaUCHUS
U CAUHUIBI; YKA3bIBATb (I)OpMYJ]LI, CBA3BIBAIOIIUC JTaHHYIO (I)I/IBI/I‘-ICCKyIO BCJIIMYHHY C
APYIrUMH BCIIMYNHAMMU,




I1P7

OIHCHIBAaTh M3YUYEHHbIE CBOMCTBA BEIlECTBA (JIEKTPUUECKHE, MATHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOAMMOCTh PA3IMYHBIX CPEd) U DIEKTPOMArHUTHBIE SBIICHUS
(mporiecchbl), UCHONB3YS (U3NYECKUE BEJIMYMHBI JIEKTPUUECKHUI 3apsl, cuja TOKa,
ANEKTPUYECKOE HAMPSHKEHUE, JIEKTPUUECKOE COIIPOTUBIICHHE, PA3HOCTh MMOTEHIIUAJIOB,
ANEKTPOABIIKYILAsA cujia, paboTa TOKA, MHAYKLHS MAarHUTHOTO MOJs, cuia Ammepa,
cwia JlopeHna, WHAYKTUBHOCTh KATYIIKH, SHEPTUS AJIEKTPUYECKOTO U MArHUTHOTO
ToJIeH, MepHo/] U YacToTa KojeOaHui B KoieOaTeIbHOM KOHTYpE, 3apsij U cuja TOoKa B
MpoLIeCCe TAPMOHHYECKUX IJIEKTPOMArHUTHBIX KoJjeOaHui, (pokycHOe paccTosiHue U
ONTHUYECKAsl CUJIa JIMH3BL, MPU ONMUCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKHUI CMBICI
UCIOJIb3YEMBIX BEIUYMH, HMX OOO3HAYEHUS W EIUHUIBL, YKa3blBaTh (OPMYJIbL,
CBSI3BIBAIOIIME TaHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYUHAMU;

I1P8

OIMUCBbIBATh HM3YYCHHBIC KBAHTOBLIC ABJICHUSA W HPOLCCCHI, HUCIOJb3Yyd (I)I/ISI/I‘ICCKI/IG
BCJIMYHHBI: CKOPOCTbH OJJICKTPOMArHUTHBIX BOJIH, JJWMHA BOJHBI W YaCTOTa CBCTa,
OHEPIUA U UMITYJIbC (bOTOHa, nepuoa mojypaciaga, SHEPTHUA CBA3U aTOMHBIX AOCP, ITPU
OIMMCAHUU IIPABUIIBHO TPAKTOBATbH (1)I/IBI/IIICCKI/II71 CMBICJI HUCIIOJIB3YEMbIX BCIIMYHH, UX
0003HaYEHHS U CAWHUIBI, YKa3bIBATb (bOpMy.]'IBI, CBA3BIBAIOMIUC JAHHYIO (I)I/IBI/I‘IGCKYIO
BCJIMYNHY C APYT'UMH BCIIMUNHAMHA, BBIYUCIIATH 3HAYCHHUC (1)I/ISI/I‘ICCKOI‘/‘I BCJINYHHBI,

I1P9

aHAJM3UPOBATh (PU3MUECKUE TPOLECCH U SBJICHUS, UCIIONB3YS (U3NYECKHE 3aKOHBI U
NpUHUMIBL 3aKkoH BcemupHoro TtsaroreHus, |, Il u |ll 3akonsr Heiorona, 3akon
COXPAHEHUS MEXAaHUYECKOM OHHEPruM, 3aKOH COXPAaHEHUS HMIIYJbCa, IPUHLHUII
CYNEpHO3ULMK CUJ, MPUHIMI PABHONPABUS HWHEPLMAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPUIO CTPOEHHUS BEILIECTBA, Aa30BbIE 3aKOHBI, CBS3b
CpeIHEll KHWHETMYECKOM OHHEPrMM TEIUIOBOIO JBM)KEHUS MOJIEKYN € a0COJIIOTHOM
TEMIIEpPaTypoi, MEpPBbIIl 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsna, 3akoH Kynona, 3akoH OMma, 3aKOHBI I1OCJIEA0BATEIbHOIO M IapajuIEIbHOIO
COECIUHEHUS TPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JIEKTPOMAarHUTHOM
WHIYKIMH, 3aKOH IPSMOJUHEHHOTO pPACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKECHMS
CBETa, 3aKOHBI MIPEJIOMJICHUS CBETa, ypaBHeHUe DHHIITeHHa U1 poToddexTa, 3aKoH
COXPAaHEHHs DHEPIMM, 3aKOH COXPAaHEHUs MMIYJIbCa, 3aKOH COXPaHEHHS
NEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAaHEHUsI MacCOBOIO YUCIIA, ITOCTYNAThl bopa, 3aKkoH
PaZlMOaKTUBHOTO pacnaja, MpH 3TOM pa3jindaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOE BBIPAKEHHUE U YCIIOBHS (IpaHUIIbI, 00JacTH) MIPUMEHUMOCTH;

I1P10

OOBSACHITh OCHOBHBIC TPHUHIUIBI JEUCTBHS MAIlIMH, MPUOOPOB U TEXHUUECKHUX
YCTPOWCTB; paszinyaTh YCJIOBUS WX O€30MaCHOTO HCIOJIb30BAaHUS B TIOBCEAHEBHOM
KU3HH;

I1P11

OIIPEAEIATh HAIPABJICHUE BEKTOPAa MHIAYKIIMM MATHUTHOTO IOJISI IPOBOJHUKA C TOKOM,
cuiiel Amnepa u cuitsl JlopeHna;

[1P12

CTPOMUTH U OMHUCHIBATh N300pakeHNe, CO3/1aBaeMO€ IIIOCKUM 3€pPKaioM, TOHKOH JINH30M;

I1P13

BBIITIOJIHATE 3KCHECPHUMEHTEI IO HCCICAOBAHHUIO @HSH‘ICCKI/IX SIBJIEHUU U poneccoB C
HCIIOJIb30BAHUEM TPSMBIX, U KOCBEHHBIX H3MEPEHMH, Mpu 3ToM (GHOpMYyIUPOBATH
npoOneMy/3aady ¥ THUIOTE3Y YYeOHOrOo SKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
MPEJIOKEHHOTO0 000PYA0BAHUS, TPOBOAUTH ONBIT M (POPMYIUPOBATEH BHIBO/IBI,




I1P14

OCYILECTBIATh NPSMbIE M KOCBEHHbIE M3MEpEeHUs (PU3MUECKHX BEIMYUH, MPU 3TOM
BBIOMpATh ONTUMANBHBIN CIIOCO0 M3MEpPEHHs] W HUCIOJIb30BaTh HM3BECTHBIE METOJbI
OIIEHKH MOTPEIIHOCTEN U3MEPEHU;

I1P15

UCCIIEIOBAaTh 3aBHCUMOCTH MEXAY (PHU3MUYECKMMH BEIMYMHAMH C HCIOJIb30BaHHEM
NPSIMBIX U3MEPEHUH, IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3yJIbTaThI
MOJTyYEHHOM 3aBUCHUMOCTH (PU3MYECKHX BEJIWYHMH B BUJE TAaOIUI U rpaduKoB, IenaTh
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIICIOBaHU;

I1P16

CO6J'II-OI[aTB IMpaBujia 0e30macHoro Tpyda Ipu HNpPOBCACHHUU I/ICCJ'IGIIOBaHI/Iﬁ B paMKax
yLI€6HOI‘O OKCIICPUMCEHTA, yLIe6HO'I/ICCJ'IeI[OBaTeJ'IBCKOI\/’I nu HpOCKTHOﬁ JACATCIIBHOCTH C

HCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIaOOPaTOPHOTO 0OOPYIOBAHHUS;

I1P17

pemath pacuéTHBIC 3a7auyd C SBHO 3aJaHHOW (DU3MYECKOHW MOJIENbIO, HCHOJIb3Ys
¢u3nveckue 3aKOHBI W TPUHIMIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3a/la4d BHIOMPATH
(GU3NYECKYI0 MOJEIb, BBLICIATh (pU3MUecKre BETMYUHBI M (HOpMYIBl, HEOOXOIUMBIE
JUIsi €€ peLIeHUs, IPOBOAUTh pPACYETBI M OLEHUBATh pPEAIbHOCTh IOJYYEHHOTO
3Ha4YeHUsI PU3NIECKOI BETMUNHBL;

I1P18

peliaTh KaueCTBEHHbIE 33aJaul: BHICTPANBaTh JIOTHYECKH HEMPOTHBOPEUHBYIO IETIOUKY]
paccyXJICHHIA ¢ OTIOPO Ha M3yUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H (DU3HYECKUC

SIBIICHHS,

I1P19

UCNOJb30BaTh IPU pelIeHUH Y4eOHBIX 3a7ady COBPEMEHHble HH()OPMAIMOHHBIE
TEXHOJIOTUM JJIsl TIOMCKA, CTPYKTYpPUPOBAHMs, HHTEpHpPETalMd U IPeCTaBICHUS
y4yeOHOM M HaAy4YHO-IOMYNApPHONH HMHPOpPMALMHU, MOJYYEHHOHM M3 pasIn4YHbIX
MCTOYHUKOB, KPUTUUECKU aHAJIU3UPOBATh NOJIy4aeMy0 HH(OpMaIHIo;

I1P20

MIPUBOJIUTH MPUMEPHI BKJIa/la POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE MTPOLIECCOB OKPYKAIOIEro MUpa, B Pa3BUTHE TEXHUKH U

TEXHOJIOTHI;

I1P21

UCMOJb30BAaTh TEOPETUUYECKHE 3HAaHUS TO (U3MKE B IOBCEJHEBHOM >KU3HU JUIs
oOecnieueHrs O€30MACHOCTH IMpU OOpalleHMH C MpudopaMud M TEXHUYECKUMU
YCTPOWCTBAMH, IJIsi COXPAHEHHS 3JI0POBBbSI M COONIOJIEHHS HOPM DKOJOTHYECKOTO
MOBEICHUS B OKPYKAIOIIEH CpPELE;

I1P22

paboTaTh B IpyIIe C BBHINOJHEHHEM pa3IMYHBIX COLMAIBHBIX pOJIEH, IMIIaHUPOBATh
paboTy Tpynmbl, palUMOHAIbHO pacCHpeAeisaTb OOSI3aHHOCTM U  IUIAHUPOBAThH
JeSTeIbHOCTh B HECTAHAPTHBIX CUTYAIMsIX, aIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOTO U3
YYaCTHUKOB TPYIIIBI B pEIIEHNE pacCMaTPUBAEMON POOIEMBI.




2. CTPYKTYPA ¥ COAEP)KAHUE YYEBHOM TUCITATIIUHBI

2.1. O0beM y4eOHOr0 npeaMeTa U BUIbI Y4eOHOH padoThl

Bun yuyeOHo# padoThI

Oovem uacoe

OO0mmii 00bem 00pa3oBaTeIbHON MPOrpaMMbl 180
B TOM YHCJIE:
Oo6s13aTesIbHAS - BO B3aMMO/IeCTBHY € TIpernoiaBaTeieM 180
B TOM YHCJIE:
JIEKIIUHU, YPOKH 74
MPAKTUYECKHUE 3aHATUS 9
KOHCYJbTaI[u! 6
CamocrosiTesibHasA padoTa o0yuyawuierocs -
Ix3aMeH 6




2.2. TemaTn4yecKMi IJIAH U COJEePKAHNE Y4eOHOI0 NpeaMeTa

Koas!
pe3yJIbTaToB,
O6beM | hopMHpPOBaAHH 10
HaumeHoBaHHe pa3e/oB u ConepaxaHue y4eOHOI0 MaTepHaja, 1a00paTopHble U MPaKTHYeCKHe 3aHATHS, CaMOCTOsATe/lbHAs1 padoTa 4aCcoB KOTOPBIX
TeM JaloUuXxcs
¢ 0Gyaromuxc CIoco0CTBYET
3J1eMEeHT
NPOrpaMMbl
1 cemectp
Paznen 1. ®u3nka 1 MeTOAbI HAYYHOTO MO3HAHMS
Tema 1.1. Puzuka — Hayka o | ComeprkaHue y4eGHOT0 MaTepHuasa 3 JIP1-JIP7
TIPHPOAE. 1.®Pu3nka — Hayka o npupoae. Haydnsie MeToAbI MO3HAHUS OKPYXKAlOUIEro Mupa. Posip 3kcriepuMeHTa U TEOpHH B Ipolecce MIIP1-MIIP8
O3HAHUS IPUPOJBL. DKCIEPUMEHT B (DH3HKE. ITP1-TIP10,
MopenmupoBanne (GU3MUECKUX SBICHUH M TporeccoB. Haydnble rumoressl. (MU3HUECKME 3aKOHBI W TEOPUH. | paHUIbI [P13-11P21
MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB. [IpuHINI COOTBETCTBUSL.
Poins 1 MecTo pusnku B GOpMHUPOBAHUH COBPEMEHHON HAYYHOH KapTHHBI MUPa, B IPAKTHIECKON ESATEIBHOCTH JIIOJCH.
Hemoncmpayuu
AmHanorossle 1 IU(POBBIE U3MEPUTEIBHBIE IPHOOPHI, KOMITBIOTEPHBIE AATIUKH.
Broansrit nacTpykTax mo Th B kabuneTe puznkm.
BxonHolt koHTponbs (BX0omHOW KOHTPOJIE 3HAHHUN B COOTBETCTBHU C IIEPEYHEM OCHOBOIIOJIATAIONIMX TEM U C BKIIOUCHHEM
3aJlaHUH METaIpeIMETHOTO XapaKkTepa)
Paznen 2. MexaHuka
Tema 2.1. Kunemaruka ConepixaHue y4eOHOT0 MaTepHaa 3 JIP1-JIP7
2.MexaHnu4eckoe ApuKenne. OTHOCHTENLHOCTh MEXaHUUEeCKOro ABrkeHns. Cucrema orcuéra. Tpaekropus. MIIP1-MIIP8
[lepememienne, CKOpOCThb (CpeHssE CKOPOCTb, MTHOBEHHAsI CKOPOCTH) M YCKOPEHHE MaTepHaIbHON TOYKH, MX NPOEKIUH HA OCH IIP1-T1P10,
cuctembl koopauHat. CIoKeHUE epEeMENICHUN U CII0KEHNE CKOPOCTEH. ITP13-1TP21

PaBHOMepHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEITHOE ABIkeHue. ['paduki 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IyTH

Y NIepeMeIeHUsl MaTepuaIbHON TOYKH OT BPEMEHU.

CBobonHOE maieHue. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpusonuneitHoe nwxenue. [pukeHre MaTepruaibHON TOUKH MO OKPY>KHOCTHU € MTOCTOSTHHOM 110 MOAYJIIO CKOPOCThIO. YTJIOBas
CKOpOCTB, IMHEHHas cKopocTh. [lepuos u yacToTta oOpameHus. LIeHTpocTpeMHUTENEHOE YCKOPEHHE.

TexHuyeckue ycTporuCcTBa U MPAKTUYECKOE MPUMEHEHHE: CITUAOMETD, IBMKEHUE CHAPSIIOB, LIETIHbIE U PEMEHHbIE NIepeaayu.

gemoncmlzayuu

MOIIGJ'IB CHCTEMBbI OTC‘IéTa, WITIOCTpaUsA KUHEMATHYCCKUX XapPaKTCPUCTUK JIBHUKCHUA.




[IpeoOpazoBanue ABMKEHHUH C NCTIOIb30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TageHue Tea B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HabmroneHne aBrKeHUs Tena, OpOIIEHHOTO MO yIJIOM K TOPH30HTY U TOPH30HTAIIBHO.
Wzmepenne yckopeHHst CBOOOIHOTO Ma/ICHHS.

HanpasneHne ckopocTH IpH ABMKEHUH MO OKPY>KHOCTH.

IIpakTnyeckue 3aHATHS

Uccnenosanue OBMKEHHS TeNa MO AEHCTBUEM IMOCTOSHHON CHUIIBL.
Pemenue 3anau

Tema 2.2. [lunamuka

Conep:xanue yueOHOro MaTepuasa

3.IIpunmun orHocuteasnoctT INanunes. [lepseiii 3akon HetoroHna. ViHepunaibHble cCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akon HeroToHa 111 MatepuanbHoi Touku. Tpetuid 3akoH HeroToHa
JUI MaTepHaIbHBIX TOYEK.

3akoH BceMupHOro tsaroreHus. Cuna tsxectu. IlepBas kocmuueckas ckopocts. Cuina ynpyroctd. 3akoH ['yka. Bec rena.
JemoncTpanuu

SIBnenue nHepIUN.

CpaBHeHHE MacC B3aMMOACHCTBYIOIINX TeJ.

Bropoii 3akon HproToHa.

W3mepenue cui.

CroxeHue cu.

3aBUCHMOCTbH CHJIBI YIPYTOCTH OT Je(hOpMAaIiH.

HesecomocTs. Bec Tena npu yckOpeHHOM MOABbEME U MAJCHUU.

JIP1-JIP7
MIIP1-MIIPS8
TP1-TTP10,
TIP13-I1P22

4.Tpenne. Buap! TpeHus (Iokos, cKoibxeHus, kaueHus). Cuna tpeHus. Cyxoe Tpenue. Cuia TpeHHS CKOJBXKEHHS U CHia
TpeHus nokos. Koaddunuent tpenns. Crna conpoTHUBIICHNS TIPH ABHKEHUH TEJa B KUJIKOCTH WIIU Tas3e.
[NocTynarensHoe 1 BpamaTeIbHOE IBIKEHNE a0COIIOTHO TBEPAOTO TeJa.
MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpanieHus. [1nedo cuibl.
VYcnoBust paBHOBECHsI TBEPAOTO Tena.
TexHn4eckue ycTpoHCcTBa M NPAKTHIECKOE IPUMEHEHHE : ITOIIIUITHUKH, ABHKEHHE HCKYCCTBEHHBIX CITyTHHUKOB.
Hemoncmpayuu
CpaBHEHUE CUJI TPEHUS NOKOS, KAUEHUS U CKOJILKEHUSI.

YcnoBusa paBHOBecHs TBEPAOTO TeNa.
Busl paBHOBeECHS.




IIpakTnyeckue 3aHATHSA

Pemenue 3anau.
Wzyuenne cnocoO0B N3MEPEHNS MacChl TEIL.

Tema 2.3. 3aKOHBb]
COXpaHEeHHs B MEXaHUKE

Copep:xaHue yuedOHOro MaTepuaJia

5. AmnyJsibc MaTepuaibHO# TOYKH (Tes1a), CHCTeMbl MATEPUAJIbHBIX TOYeK. VIMITyJIbC CHIIBI U U3MEHEHNE UMITYJIbCa TeNa.
3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBU)KEHUE.

Pabota cribl. MOIHOCTE CHITBI.

Kunernueckas sHeprus MarepuaabHON TOUKU. Teopema 00 N3MEHEHNH KHHETHIECKOH SHEPTHH.

[MorenmmansHas 3Heprus. [loTeHnmansHas SHEprust ynpyro aehOpMHUPOBAHHOH NpyXuHBL. [loTeHmmanpHas 3HEpPrus Tema
BOJIM3H MTOBEPXHOCTH 3EMIIH.

[NoTeHmansHBIe M HETOTEHINATBHBIE CHIIBL. CBSA3b PaOOTHI HEMOTEHINAIBHBIX CHII C U3MEHEHHEM MEXaHHUECKOH SHEeprun
CHCTEMBI TeJl. 3aKOH COXPAHCHMSI MEXaHHIECKOH YHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.
TexHuyeckue ycTporCTBa U IPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONEDP, IPYKUHHBIA IUCTOJIET, JBUKCHHUE PAKET.
Hemoncmpayuu

3aK0H COXpaHEHUs UMITYJIbCa.

PeaxTuBHOE ABMKEHUE.

[epexon MoTEeHIMATBHOM YHEPTHH B KHHETHYECKYIO 1 00paTHO.

HpaKanecmle 3aHATUA

JIP1-JIP7
MIIP1-MIIPS8
TIP1-TIP10,
TIP13-TTP21

I/I3yquHe 3aKOHa COXpaHeHI/ISI I/IMl'IyJ'Ibca n peaKTI/IBHOI‘O JBUXXCHUS.
CpaBHeHHe pabOTHI CHIJIBI ¢ U3MEHCHHEM KHHETHIECKOM SHEPIHH Tela.
Pemenue 3anauy.

Pa3gen 3. MoJiexy/isipHas Gu3uKa 4 TEepMOANHAMHUKA

Tema 3.1. OcHOBHI

Conep:xanue yue0OHOro MaTepuaJja




MOHeKyHHpHOKHHeTH‘IeCKOﬁ

6. OcHOBHBIE TOJIOKEHHSI MOJIEKYJISIDHO-KMHeTHYeCKOii TeopuM M HX ONbITHOe 000CHOBaHHe. bpoyHOBCcKOe

JIP1-JIP7

TEOpUH nmewkenue. Jnpysus. Xapakrep OBIDKEHUS W B3aUMOJCHCTBHUS YACTHIl BemlecTBa. MOJETN CTPOCHHS Ta30B, KUAKOCTSH U MIIP1-MIIPS
TBEPIBIX TEJI U OOBSICHCHHE CBOMCTB BEIECTBA HA OCHOBE ITHX Mojeleil. Macca u pa3mepsl Mojekynn. KommuecTBo BeriecTsa. [IP1-TIP10,
ITocTosinHas ABoraapo. [IP13-1IP21
Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. Illkana remneparyp Lenscus. Jdemoncmpauuu

OmnBITHL, TOKA3BIBAIONINE TUCKPETHOE CTPOCHHUE BEIECTBA, (hOTOrpaduu MOJIEKYJl OPTaHUUECKUX coeauHeHHUNA. OMBITHI 1O
1 dy3un KUIKOCTEH U ra3oB.
Mopens OpOYHOBCKOTO JBIKEHHS.
Mopens onbita lllTepHa.
OMBITHI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJACHCTBHUS.
7. Mopeas uaeaqbHoro ra3a. OCHOBHOE YypaBHEHHE MOJICKYISIPHO-KMHETHUECKOM TEOpHH WACAaJbHOTO Trasa.
AOcomroTHas TeMmeparypa Kak Mepa cpeqHel KHHETHYECKOW YHEPTUH TEeILIOBOTO IBIKEHHS YacTull rasa. Illkama temmeparyp
KenpBuna. I'a3zoBbie 3akoHbl. YpaBHeHue MenjeneeBa—Knaneiipona. 3akon JlanpToHa. M3omporecchl B uaeaqbHOM Taze ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. [ paduyeckoe MpEACTaBICHHUE U30IPOIIECCOB: HM30TEpMa, H30Xopa, H300apa.
TexHMUECKHE YCTPOUCTBA U MPAKTHUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.
Hemoncmpayuu
Mogaens, HUTIOCTpUpYIOLIas IPUPOLY JaBJIEHUS ra3a Ha CTEHKH COCy/a.
OIBITHI, WJUTIOCTPUPYIOIIUE YPAaBHEHHE COCTOSIHUS UACATBLHOTO rasza, H30MPOIIeCCHI.
IIpakTnyeckune 3aHATHSA
Pemenue 3anau.
Pemenue 3a1au Ha TeMy: «Pa3mepbl 1 Macca MOJIEKYIT U aTOMOBY. M3ydeHune cTpoeHust
ra3000pa3HbIX, )KAIKUX U TBEPABIX TEI
Tema 3.2. OCHOBBHI Copaep:xanue yueOHOT0 MaTepHaJia JIP1-JIP7
8. TepMoanHamMuyeckasi cucTreMa. BHyTpeHHSI SHEPTHs TEPMOIUHAMUYECKOHN CHCTEMBI U CTIOCOOBI €€ M3MEHEHUS. MIIP1-MITP8
KommgectBo TerumoTs u pabota. BHyTpeHHSS SHEPTUS OJHOATOMHOTO HICaIbHOTO Ta3a. Buabl Teruronepenavn: IMP1-1TP10,
TEIUIONPOBOAHOCTh, KOHBEKIUA, U3JIyueHue. Y iebHas TeII0EMKOCTb BellecTBa. KOoJIuIecTBO TEeIIOTh! HpU TeIIoNnepe iaye. IMP13-I1P21
ITonsitue 06 aguabarHoM mporiecce. [1epBrlii 3ak0H TepMOAUHAMUKH. [IprMeHeHHe TePBOTo 3aKOHA TEPMOJUHAMUKH K




TEPMOANHAMUKHA

n3omnporneccaMm. I 'padudeckas uHTEpIIpeTaus paboThl rasa.
Bropoii 3akoH TepmoanHaMuki. HeoOpaTuMOoCTh MPOLIECCOB B MPUPO/IE.
Hemoncmpayuu
W3meHeHne BHyTpEHHEH 3HEPTHH TeJa P COBEPIICHUN pabOTHI: BBUIET MPOOKM U3 OYTHUIKH MO ACHCTBHEM CHKaTOTO
BO37yXa, HarpeBaHue dpupa B JATYHHOH TpyOKe ITyTEM TpeHHS (BUICOIEMOHCTPAIIHS).
V3meHeHne BHYTpEHHEH 3HEPTHH (TEMIIEpaTyphl) Tea MpHU TEIUIoNepeiaye.
OnbIT N0 a1adaTHOMY PacIIMPEHUIO BO3/1yXa (ONBIT C BO3AYIIHBIM OTHHBOM).
9.TensioBble MAaIUHBI. [[pHHINIIBI AEUCTBHS TEIUIOBBIX MamnH. [IpeoOpa3oBaHus SHEPTHH B TEIIOBBIX MAITHHAX.
Koaddrmment nonesHoro aeficteus TertoBoit MammHeL. Lk KapHo 1 ero ko3 GHUIHeHT MoIe3HOr0 AeUCTBHSL.
DKoJIorH4YecKue MpoOIeMbl TEIIIOIHEPIETHKH.
TexHn4eckue ycTpoHCTBa M NPAKTHIECKOE NPUMEHEHHUE: IBUIaTENIb BHYTPEHHETO CrOPaHus, ObITOBOH XOJIOAUIBHUK,
KOHIHIIOHED.
Hdemoncmpauuu

MOHGJ’II/I HapOBOﬁ Typ6I/IHLI, ABUTATCIIAA BHYTPCHHCTO CrOpaHus, pCaKTUBHOI'O ABUTATCIIA.

IIpakTnyeckue 3aHATHSA

Pemenue 3agau.

Tema 3.3.
ArperaTHble

COCTOSHUA BCUICCTBA.
®dazoBkIe nepexoabl

Conep:xanue yue0OHOro MaTepuaja

10. ITapoo6pa3oBanue M KOHIEHCALMS.
Hcnapenue u kuneHne. AGCONIOTHAS H OTHOCHUTENbHAS BIAXKHOCT BO3yxa. HachIeHHBIH map.
VY nenbHas TEIioTa mapooOdpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUTIEHUS OT JIaBICHMUSI.
Teépnoe Teno. Kpuctannmueckue u amopHbie Tena. AHU30TPONHSI CBOWCTB KPUCTAIIIOB.
Kunxue kpucramisl. COBpeMEHHBIC MaTepHalIbl.
[InaBneHue u KpucTamIn3anus.
VYaenpHas Teruiora maBieHus. CyOmuMarus.
YpaBHeHHE TEIIOBOTO OalaHca.
TexHUUECKHE YCTPOWCTBA W MPAKTUYECKOE NMPUMECHEHHE: TUTPOMETP W IICUXPOMETP, KATOPUMETP, TEXHOJIOTUH MOTYICHUS
COBPEMEHHBIX MAaTCpUAJIOB, B TOM YUCJIIC HAHOMATEPUAJIOB, U HAHOTCXHOJIOT'UH.
Hemoncmpayuu

CBo#iCTBa HACHIIIICHHBIX MAPOB.

Kunenne IIpU TOHMKCHHOM JIaBJICHUU.

CriocoObl U3MEpEHUST BIAXKHOCTH.

HabmoneHne HarpeBaHusl U TUIABJICHUS KPUCTAIUIMIECKOTO BEIIECTBA.

JeMoHCTpalusi KpUCTaIOB.

JIP1-JIP7

MIIP1-MITP&
IMP1-11P10,
MP13-T1P22




IIpakTHyeckue 3aHATHS

M3mepeHre BIa)KHOCTH BO3yXa.

HabmoneHne pocra KpUCTAJUIOB M3 pacTBOpA.
M3mepeHre NoBEpXHOCTHOTO HATSKEHHS KUAKOCTH.
Pemenue 3amau.

Pa3gen 4. DiaekTpoaMHAMUKa

Tema 4.1.
DeKTpocTaTuka

Coaep:xkanue yueOHOr0o MaTepuasa

11. DaexkTpu3anus Tes. DJICKTPHUECKUit 3apsa. J[Ba Buia SIIEKTPHICSCKIX 3apsAaoB. [[pOBOIHUKH, TUIIIEKTPUKH U

TIOJTYTPOBOTHHUKH. 3aKOH COXPAHEHHS AIIEKTPHUYECKOTO 3apsza.
BsaumopeiictBue 3apsmoB. 3akoH Kymona. ToueuHBIHt ayiekTpudeckud 3apsa. OnekTpudeckoe noie. HampsxéHHOCTH
NIEKTPUYECKOTO MOJIA. [IpUHINIT CYyTIeprno3Unny IEKTPUISCKHUX Moel. JIMHIM HanpsHKEHHOCTH 3JIEKTPUIECKOTO TTOJIS.
PaGora cun oanekTpocratuueckoro mnoid. [loteHnman. Pa3HocTh moreHumanoB. [IpoBOOHUMKM M AMDIEKTPUKH B
JIEKTPOCTATUUECKOM MoJIe. JJuanekTpudeckas HPOHUIIAEMOCTb.
Hemoncmpauuu

YeTpoHCTBO U IPUHLMIT AEHCTBUS SJIEKTPOMETPA.

B3aumMoneiicTBue Ha3IEKTPU30BAHHBIX TEIL.

DJEeKTPUYECKOe MoJIe 3apPSHKCHHBIX TEIL.

ITpOBOTHHKH B AJIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTndecKast 3alunTa.

JIM3IeKTPUKH B 3IEKTPOCTATUYECKOM TIOJIE.

12. Daekrpoémrocthb. KoHpeHcaTop. DIEKTPOEMKOCTH IIIOCKOTO KOHJEHCATOPa. DHEPTHUS 3apsSKEHHOTO KOHIEHCaTOpa.
TexHUYEeCKHE YCTPOMCTBA U MPAKTHYECKOE TMPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETp, JIICKTPOCTATHYECKAs 3alluTa,
3a3eMIIeHHE
ANEKTPONPUOOPOB, KOHAECHCATOP, KOMMUPOBAILHBIN allapar, CTPYHHbIH TPUHTED.
Hemoncmpayuu
3aBUCHMOCTD AIEKTPOEMKOCTH TLIOCKOTO KOHIEHCATOPA OT IUIOIIA ¥ [UIACTHH, PACCTOSHUSI MEKIY HUMU U
JUDJICKTPUYECKOM MTPOHHUIIAEMOCTH.
DHeprus 3apsHKEHHOT0 KOHJICHCATOPA.

l'[paKTuqecmle 3aHATHUHA

Pemenue 3amau

JIP1-JIP7
MIIP1-MIIP8

TIP1-TIP10,
TIP13-T1P21




Tema 4.2. IlocToHHBII

Copaep:xanue y4eOHOro MaTepuaJsa

3JeKTpuYeckuil Tok. Toku B

13. DaexkTpuyecKuid TOK. YCIOBHS CYIIECTBOBAHHUS AIEKTpHYECKOro Toka. Vctounnku Toka. Cuma Toka. [IoCTOSHHBIA TOK.

JIP1-JIP7 MIIP1-
MIIP8

Pa3IUYHBIX Cpelax IIP1-ITP10
Hanpsxenue. 3akon OMa A5 y9acTka Iemnu. ’
DNEeKTpUYECKOe CONPOTHBICHHE. YIETbHOE CONPOTHBICHHWE BEHIECTBA. llocimenoBaTenbHOE, MapaIeIbHOE, CMEIIAaHHOE TIP13-T1P21
COCTUHEHHUE TIPOBOIHUKOB. JIP1-JIP7
Pabora snexrpruaeckoro Toka. 3akoH Jxoyms—JIenma. MOMIHOCTE 3JIEKTPUIECKOTO TOKA. MIIP1-MITP8
DJNEeKTPOIBIIKYINAS CHJIa M BHYTPEHHEE CONIPOTHBIICHIE UCTOYHMKA TOKa. 3akoH OMa IJIs TIOTHOM (3aMKHYTON) 3JIeKTPUIECKOH IIP1-IIP10,
uenu. Kopotkoe 3aMbIkanue.
Hemoncmpayuu
M3MmepeHune cuibl TOKa U HapsKEHUS.
3aBUCHUMOCTH CONPOTUBIICHUS IMIMHAPUIECKUX TPOBOHUKOB OT JUIMHBI, IJIOIIAH [TOTIEPEYHOr0 CEUYCHHs U MaTepuania.
CMer1aHHOE COeIMHEHHE POBOJHUKOB.
[IpsiMoe u3MepeHune 3IeKTPoABIDKYIIEH cuibl. KopoTkoe 3aMbIKaHUe ralbBAHMUECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHETO
conpoTuBieHHs. 14. DIeKTPOHHAS NPOBOJUMOCTH TBEPABIX METAJNIOB. 3aBUCHMOCTH COIIPOTUBIICHHSI METAJUIOB OT
TeMIIepaTyphbl.
CBepXnpoBOIUMOCTb. DIEKTPUUECKUNA TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.
IIpakTnyeckune 3aHATHSA
Wzyuenne 3akoHa OMa JUIs yuacTKa LIEIH.
M3mepenue D/1C ¥ BHYTPEHHETO COMPOTHUBIICHUSI UCTOYHHKA TOKA.
Pemenue 3agau.
Tema 4.3. MarautHoe Copaep:xanue yueOHOT0 MaTepuaJia JIP1-JIP7
noJe. 16. [ocTosinnble MarHuThl. B3aumoielicTBUE NOCTOSIHHBIX MAarHUTOB. MaruutHoe nosie. BeKTop MarHUTHON MHAYKLIUU. MIIP1-MIIP8
DeKTpoOMarHuTHast [IpuHuMn cyneprno3uuuy MarHUTHBIX Mojel. JIMHUKY MarHUTHON MHAYKIUHU. KapTuHa JIMHUN MarHuTHOW MHAYKLMH MOJIS IP1-I1P11,
UHIYKIHUS TIOCTOSTHHBIX MarHUTOB. IIP13-IIP21
MarHuTHOE ToJe MPOBOAHMKA ¢ TOKOM. KapTnHa nuHMHA MHIYKIIMM MarHUTHOTO IOJISI JUIMHHOTO TNPSMOTO HPOBOJHHMKA U IP13-TIP22

3aMKHYTOTO KOJIBIIEBOTO MPOBOJHMKA, KAaTYHIKH ¢ TokoM. OmbIT Opctena. B3zaumopeiicTBie npoBoaHUKOB ¢ TokoM. Cuia
Awmrnepa, €€ MOyJIb U HallpaBIICHUE.

gemoucmgayuu

OmnsIT Opcrena.

OTKIIOHEHHE 2TEKTPOHHOTO ITyYyKa MATHUTHBIM HOJIEM.
JIMHMM MHIYKIMY MarHUTHOTO MOJISL.

B3anmopelicTBre AByX IMPOBOIHUKOB ¢ TOKOM. Cria Ammepa.




17. Cuaa Jlopenna, eé MOIyJIb U HaNpaBJIeHHE.

JIBrxeHue 3apsHKEHHOM YacTHIBI B OJIHOPOJAHOM MarHUTHOM IIOJIE.

Pa6ora cunel Jlopenna.

SIBneHME 3NEKTPOMArHUTHOM HHIYKIIUH.

IToTok BeKTOpa MarHUTHOW MHAYKIHH.

DJEeKTPOABMIKYIIAs CHIIA MHIYKIHH.

3aKoH >neKTpoMarHuTHON HHIyKny Dapanes.

BuxpeBoe a5eKTprIecKoe MmoJe.

ONeKTPOABIIKYIIAs CHIa HHAYKIMH B IPOBOJHUKE, ABIKYIIEMCS IIOCTYNAaTEIbHO B OZHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

Hemoncmpayuu
JHevictBue cuiibl JIopeHa Ha MOHBI AJEKTPOJIUTA.
SIBneHue 371€KTPOMAarHUTHON MHIYKIUH.
IIpaBuno Jlenua.

18.MHIyKTUBHOCTb.

SIBneHune caMOMHAYKIUY.

DNEKTPOBUKYIIAS CHIIa CAMOMHYKITUH.

3Heprm[ MAarHuTHOTI'O I10JIs1 KaTyIJ_IKI/I C TOKOM.

3HeKTpOMaFHI/ITHO€ IIoJe.
Texuuueckue yCTpOﬁCTBa 1 MPAaKTHUICCKOC MPUMEHCHUEC: ITOCTOAHHBIC MAarHUTBI, 3JICKTPOMArHuThbl, 3JICKTPOABUTIaTECIIb,
YCKOPUTEIIN DJICMCHTAPHBIX YaCTUIl, MHAYKIIMOHHAA NI€Yb.

gemoncmgzayuu

3aBUCUMOCTD AJIEKTPOJBIKYILEH CHIIBI HHIYKIUHU OT CKOPOCTH U3MEHEHHS MAarHUTHOT'O TIOTOKA.
SIBneHue caMOMHIYKLIHH.

IIpakTHyeckne 3aHATHA 7
Pemenune 3agau.
N3yueHue ABieHUS 3JIEKTPOMArHUTHON MHAYKIUU.
Paznea 5. Kosie0aHus M BOJIHBI
Tema 5.1. Mexanuueckue u 16 JIP1-JIP7

Conep:xanue yuedOHOro MaTepuaja




3JIEKTPOMArHUTHEIC
KoJIeOaHus

19.Koneb6areabHast cucrema. CBoOOmHbIE MexaHWuYeckne KonebaHus. [‘apmonnmdeckue konebanus. Ilepmon, wacrora,
ammuTyaa U (asza xonebanuil. [IpyXuHHBIN MasTHUK. MaTteMaTHYecKHi MasTHUK. YpaBHEHHE TapMOHHYECKHX KOJICOaHMUIA.
[IpeBpareHue sHEprun NpH rapMOHUYECKUX Kojedanusx. Konebarensueiii koHTYp. CBOOOAHBIE 31€KTPOMAarHUTHBIE KOJIEOaHUs
B MJI€aJIbHOM K0J1e0aTeIbHOM KOHTYpe. AHAJIOTHS MEXKAY MEXaHWYECKHUMH M DJIEKTPOMAarHUTHBIMH KOJIEOaHUsIMU.
®opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTUH B UIealIbHOM KOJIeOaTeIbHOM KOHTYpE.
[IpencraBnenne o 3aryxalomuxX KoneOaHUAX. BbIHyXaeHHble MexaHudyeckue KoneOaHusi. Pe3oHaHc. BoIHyxaeHHbIC
3JIEKTPOMAarHUTHBIE KOJICOAHMSL.
Hemoncmpayuu
Habmronenue 3aTyxaomux KoixeOaHui.
HccnenoBanne cBOMCTB BBIHYK/ACHHBIX KOJIECOaHHH.
Ha6monenue pe3oHanca.
CB0OOIHBIE 3TIEKTPOMArHUTHBIE KOJIEOaHUS.
OcunnorpaMmsl (3aBUCHMOCTH CHIIBI TOKA M HATIPSDKEHMS OT BPEMEHH) IS 3IEKTPOMArHUTHBIX KoneOauuii. Pe3onaHc npu
MIOCTIeI0BATENbHOM COCTUHEHUH PE3UCTOPa, KAaTYIIKKA HHIYKTUBHOCTH U KOHAEHCATOPA.
20.Ilepemennblii Tok. CUHYyCOUAANBHBIA NMEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIMTYJAHOE U AEHCTBYIOLIEE
3HAYCHHUC CUJIbI TOKA U HAIIPSAXKCHUSA.
Tpanchopmarop. [IponsBoncTBo, nepeaada u MOTpeOICHNE HIEKTPHIECKON SHEPTUH. DKOJIOTHYECKHE PUCKH IIPH IPON3BOJICTBE
piteKTposHeprun. KynbTypa HcIoap30BaHms 31€KTPOIHEPTUH B TIOBCETHEBHOMN JKU3HH.
TexHH9IECKHE yCTPOWCTBA M MPAKTHIECKOE NPUMEHEHHUE: IEKTPUUECKUI 3BOHOK, TEHEPATOP NEPEMEHHOTO TOKA, TNHUH
DIIEKTpoIIepeiad.
/[emoncmpayuu
Mozenb TMHUM 3JIEKTpoIepeadn.

MIIP1-MIIP8
ITP1-I1P10,
ITP13-I1P21

21. MexaHu4YecKHe BOJHBI, YCI0BUS pacnpocTpaHeHusi. [leproa. CKopocTs pacipocTpaHeHHs U JUIMHA BOJHEI. [lonepednsie
Y TIPOZOJIbHBIE BOJIHBL. MHTephepeHnus u qudpaxuns MexaHndeckux BoiH. 3BYK. CKopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa
tToHa. TeMOp 3ByKa.

DJIeKTPOMArHUTHBIE BOJHBL. YCIJIOBUSI M3JIY4YEHUs 3JIEKTPOMArHUTHBIX BOJIH. B3ammHast opueHTanmst BektopoB E, B, v B
ANIEKTPOMAarHuTHOM BosiHe. CBOWCTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, NpelIOMJICHHUe, IoJisipu3anus, audpaxuus,
uaTepdepeHnusa. CKOpocTh 3EKTPOMATHUTHBIX BOJH.

[Tkana 351eKTPOMarHUTHBIX BOJH. [IprMeHeHNe 3/IeKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.
ITpuHIMIBI pagUOCBA3U U TeNeBUACHU. Pagronokanus.
ONEeKTPOMarHUTHOE 3arPsI3HEHUE OKPYIKAIOIIEH CPENBI.
TexHuueckue yCcTpoicTBa U MPaKTUUECKOE NMPUMEHEHNE: My3bIKaJIbHbIE HHCTPYMEHTBI, YIbTPAa3BYKOBasl AUAarHOCTHKA B TEXHHKE
W MEIMIMHE, Pagap, paAuonpruéMHUK, TeJIEBU30D, aHTeHHa, TenedoH, CBU-neus.
Hemoncmpayuu
O6pazoBaHue 1 pacrpoCTpaHEHUE MONEPEYHBIX U MPOJIOIBHBIX BOJIH.
KoneGmromeecst Teno kak HCTOYHUK 3ByKa. HabmroneHne oTpaskeHus ¥ MPEIOMIICHHS MEXaHUUECKUX BOJTH.

JIP1-JIP7
MIIP1-MIIPS8
TP1-TIP10,
TIP13-TTP21




Hao6monenne narepdepeHuny 1 tuppaKui MeXaHHYECKUX BOJIH.
3BYKOBOM pe30HaHC.
HabmoneHne cBsI3M TPOMKOCTH 3BYKa M BRICOTHI TOHA C aMIUTUTYJON M 9aCTOTOH KoeOaHwUi.

IIpakTnyeckune 3aHATHSA

17

W3yyeHne cBOOOAHBIX MEXaHUYECKUX KOJIEOAHHH.

HccrenoBanne mapaMeTpoB KOIeOaTeIbHON CUCTEMBI (TIPYKUHHBIA MIIH MaTeMaTHIECKIH MasSTHHK).

HccnenoBanne 3aBUCUMOCTH NEPUOAA MaJbIX KOJIeOaHUi Ipy3a Ha HUTH OT AJIMHBI HUTH U MacChl Tpy3a.

HccnenoBanue nepeMeHHOro ToKa B LIENH U3 MOCIE0BATEIBHO COETUHEHHBIX KOHAEHCATOPA., KATYIIKU U PE3UCTOpa.
HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaKEHHE, MpeJoMIICHHE, Mojspu3anus, Audpakuus, UHTepepeHIUs.
OmnpeneneHne XapakKTepUCTHK BOJIH.

VYibTpa3ByK U €ro NpuMeHeHne PemreHue 3amad.

Tema 5.2. Ontuka

Conep:xanue yueOHOr0o MaTepuasa

22. 'eomerpuueckasi onTuka. [IpsMonrnHeiHOE pacnpoCcTpaHEHHE CBETa B ONHOPOAHOM cpene. Jlyu cBeTa. ToueyHbI UCTOUHUK
cBeTa.
OtpaskeHne cBeTa. 3aKOHBI OTpaskeHNUs cBeTa. [locTpoeHne n300pakeHUH B INTOCKOM 3€pKajle.
[Tpenomienue cBeta. 3aKOHBI MPENTOMIICHHUS cBeTa. AOCONIOTHBIN MoKa3arens npenomieHus. [lonHoe BHyTpeHHEE OTpa’KeHHE.
[TpenenbHBII yToJ MOJHOTO BHYTPEHHETO OTPAXKCHHUSL.
Hucnepcus csera. CroxkHbIH cocTaB 6esoro cera. L[Ber.
Hemoncmpayuu
IIpsimonuHEHOE pacpocTpaHEeHne, OTpakeHHe U peoMiieHne ceeta. Ontuueckue npudopsl. [lonHoe
BHYTpEHHEe oTpakeHHe. MoJienb CBETOBOA.
HccnenoBanne cBOMCTB H300paeHUH B TMH3AX.

JIP1-JIP7
MITP1-MIIPS8
TP1-TIP10,
TIP13-TIP21

23.CoOuparoime u pacceuBaroumue JuH3bl. ToHkas nuH3a. DOKycHOE paccTOsTHUE U ONTHYECKAS CUJIa TOHKOU JIMH3BI.
[MocTpoeHue u300pakeHUi B COOMPAIOIINX U PACCENBAIOLIMX JIMH3aX. DopMylia TOHKOM JIMH3bL. Y BEJIHMUYCHHUE, 1aBaeMOE JINH30M.
IIpenensl MPUMEHUMOCTH TEOMETPUUECKON OMTUKH.
BonHoBast onrtuka. MHtepdepenuus cBera. KorepeHTHble MCTOYHMKH. YCIIOBHsI HAONIOJCHUS MaKCUMyMOB M MHHMMYMOB B
nHTEp()EPEHINOHHOM KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.
Hemoncmpayuu

Ha6mronenne uatepdepeHIum cpera.

Hab6monenne nudpakium cBera.

Hab6monenne aucrnepcun cBera.

HOJ'Iy"ICHI/IC CIIEKTpa C MOMOUIbIO ITPHU3MBI.




24. Iudppakuus cera. JludpakmmoHHas peméTka. YciaoBue HAaONMIONEHHWS TINaBHBIX MAaKCHMyMOB TIPpH  TaJCHUHU
MOHOXPOMAaTHYECKOTO CBeTa Ha IUdpakinoHHy0 pemérky. [lomspusanus cBera. TexHHYecKkue YCTpPOMCTBA M NPaKTUYECKOE
NIPUMEHEHHUE: 0YKH, JIyna, (hoToarnmnapar, IpOeKIMOHHBIN anmnapar, MUKPOCKOII, TEIECKOI, BOJIOKOHHAS! ONTHKA, TU(QPaKIIMOHHAS
peméTrka, MoJsIpouI.
Hemoncmpayuu

Mopenu MUKpOCKoOna, TEIECKONA.

[MonydeHne criekTpa ¢ TOMOIIBIO TU(PPAKINOHHON PEIIETKH.

Habmronenne nomsipu3aniy cBeTa.

IIpakTHyeckune 3aHATHS

H3mepeHue mokasaTens MPeloMIICHUs CTEKIIa.
HccnenoBaHue cBOMCTB M300paKEHUI B TIMH3AX.

Habmronenune nmucmepcun cBeTa.
Pemenue 3agau.

Paspnen 6. KpantoBas pusznka

Tema 6.1. DiaemeHTHI
KBAHTOBOM ONTHKHU

Coaep:xkanue yueOHOro MaTepuaJa

25.®otonsl. Dopmyna [1nanka cBsI3M 3HEPrHUK POTOHA C €r0 YAaCTOTON. DHEPIUsl U UMITYJIbC (POTOHA.
OtkpeiTie u wuccienoanue Qorodddexra. Onbitel A.I. CroneroBa. 3akonbl ¢orodddekra. YpaBHeHHe OIHHINTEHHA JUIs
¢doroaddekra. «KpacHas rparuma» Gorordpdexra.
JlaBnenne cBeta. OnbiTe! I1.H. JIeGenena.
XUMHUYECKOE IEUCTBUE CBETA.
TexHn4eckue ycTpOHCTBa M NPAaKTHIECKOEe NPUMEHEeHNE: (POTOIIEMEHT, (POTONATUHK, COJTHEUHAs OaTapesi, CBeTOIHO.
Hdemoncmpauuu
®DoTto3¢h ekt Ha YyCTAaHOBKE C IIMHKOBOM TIACTUHOM.
CBeroauon.
Conneunas Garapes

JIP1-JIP7
MIIP1-MITP&

[IP1-TIP10,
ITP13-11P21

HpaKanecmle 3aHATUA

HccrenoBanue 3aKOHOB BHEIIHETO (poTodddexTa.
Pemenue 3anau.

Tema 6.2. CtpoeHue

Coaep:xanue yue0HOT0 MaTepuasa




aToMa

26.Moaenr atoma Tomcona. OmbiTel Pesepdopma mo paccesHuro o-gactuil. [TmanerapHas momems atoma. [loctymater Bopa.
Wznyuenne u normnouieHue GoTOHOB NpH MEpexoJie aToMa C OJHOI0 YPOBHsI SHEPTUH Ha Npyroi. Buasl ciektpoB. CnekTp ypoBHEH
SHEPrHM aTOMa BOAOPOJA.
BomnaoBBIE cBoifcTBa uwactun. Bommaer ne Bpoiinsa. Koprmyckymsapao-BomHOBoW ayanmnsM. CHOHTaHHOE U
BBIHYK/ICHHOE U3JIydCHHUE.
TexHn4eckue ycTpolCTBa M NPAaKTHYECKOEe NPUMEHEHHUE: CIIEKTPAIbHBIN aHaU3 (CIIEKTPOCKOI), Jla3ep, KBAHTOBBII KOMITBIOTEP.
Hdemoncmpayuu

Monens omsita Pesepdopaa.

Onpezenenue ATHHBI BOIHBI Ja3epa.

Habnronenne mTMHEWYIaThIX CIIEKTPOB U3TyICHUS.

Jlazep.

HpaKanecmle 3aHATUSA

Habnronenue nuHeliuaTroro crekTpa. PereHue 3aqay.

JIP1-JIP7
MIIP1-MIIP8
ITP1-I1P10,
ITP13-T1P21

Tema 6.3. ATomHOe
SIAPO

Conep:xanue yueOHOT0 MaTepuasa
27.JKcepuMeHTHI, /0KA3bIBAIOIIHE CJI0KHOCTH cTpoeHHsi siapa. OTkpeiTHEe paamoakTuBHOCTH. OmbITel Pesepdopma mo
OTIPEIIETICHUIO COCTABa PaJAMOAKTUBHOrO M3nydeHHs. CBoiicTBa anmbda-, Oera-, raMMa-u3IydeHus. BiausHue pagroakTHBHOCTH Ha
JKHMBBIE OPTaHU3MBI.
OTKpEITHE IPOTOHA U HeliTpoHa. HykioHHas Monens sigpa [eisenOepra—lBaHeHKO.
3apsn sapa. MaccoBoe 4ucio siapa.
N3oromnsl.
Anbda-pacniaa. DIEeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. [[amMmma-u3nydeHne. 3aKOH paIMOaKTUBHOTO pacmaia. JHEpTus
CBSI3U HYKJIOHOB B siape. Snepusie cunbl. JledexT maccsl sinpa. SnepHsle peakunu. JleneHne u CUHTE3 aep.
S nepusiit peaktop. TepMosiiepHbIN CUHTES.
ITpo6neMbl 1 IEpCIEKTUBHI AIEPHON YHEPTETHKH.
DKOJIOTHYECKHE acTIeKThl AepPHON SHEPTETHKH.
OneMeHTapHbIe YacTUIBl. OTKPBITHE TO3UTPOHA.
Mertop! HAOTIOICHHS ¥ PETHCTPANH HJIEMEHTAPHbIX YacTHII.
OyHaMEHTANIbHBIE B3aUMOJCHCTBUSL.
EnuncTBO u3nyeckoii KapTHHBI MHUPA.
TexHHYeCKHE yCTPOWCTBA M MPAaKTHYECKOE NPUMEHEHHUE: TO3UMETD, KaMepa BuiibcoHa, siiepHblil peakTop, aroMHast bom0a.
Hemoncmpayuu
CuéTuK HOHU3UPYIOLUX YaCTHII.
Y4yeHndecknii SKCIIEpUMEHT, J1a00paTOpHbIE pabOTHI.
HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM (POTOrpadusiM).

JIP1-JIP7 MIIP1-
MIIP8
IIP1-11P10,
ITP13-11P21




IIpakTHyeckue 3aHATUS 3
Pemenue 3anauq.
Paznen 7. DjieMeHTHI ACTPOHOMMU U ACTPOPU3UKHU
Tema 7.1. Otamns] Copep:kanue y4eGHOT0o MaTepualia 3 JIP1-JIP7
PasBUTHA aCTPOHOMUHU. | 8 Jrappr pasBuTHA acTpoHoMuH. IIpHKIaTHOE M MEPOBO33PEHUECKOE 3HAUEHHE ACTPOHOMHIHL. MIIP1-MITP8
Bun 38é31H0r0 Heba. Co3Be3us, sipKue 3BE3/IbI, INIAHETHI, UX BUAUMOE ABKeHne. CoNHeYHas IIP1-IIP10,
CHCTEMA. T1P13-T1P21
Connue. ConnevyHast akTUBHOCTb. MicTounuk sHeprun ConHIa 1 3B€31. 3BE3/IbI, UX OCHOBHBIE XapaKTepUCTUKU. J{narpamMma
«CHEKTPANBHBIA KJIACC — CBETUMOCTBY. 3BE3IBI TIIABHOW ITOCIETOBATEIHHOCTH. 3aBHCHMOCTh «Macca — CBETUMOCTBY IUIS 3BE3]
TJIABHOW TIOCIIENOBATEIbHOCTH. BHyTpeHHee crpoeHHe 3BE3N. COBpeMEHHBIC MPEACTABICHUS O IPOUCXOKICHHH W SBOIIOIIH
CounHia u 38€31. JTamnbl )KM3HH 3BE3T.
Muneunsriii [1yTe — Hama [Nanaktuka. [lonoxxenue u npuxenue Connua B ['anaktuke. Tunsl ragakTuk. PaguoranakTuku U KBa3aphl.
YépHble OBIPHI B AapaX TaJaKTHK.
Bcenennas. Pacuupenne Beenennoil. 3akon Xa06ma. Pazoeranue ramnaktuk. Teopust Bosbiioro B3peiBa. PelnkToBOE H3IyYCHHE.
MacmtabHas cTpykrypa BeenenHoii. MeraranakTuka.
Hepeménasie mpo0IeMbl aCTPOHOMHH.
IpakTHyeckue 3aHATHS 5
HaOnromeHuss HEBOOPYXKEHHBIM TIJIA30M C HCIOJNB30BAaHHEM KOMIIBIOTCPHBIX MPUIOKEHUN [UIS OIPEACICHUS TOJI0KCHUS
HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBEIC co3Be3nusi CeBEepHOTO MOJyHIapus W sipkue 3BE3Abl. HaOmronmeHus B
teneckon Jlynsl. Habmonenus B Teneckon mwianet. Habmonenus B Teneckon Miegroro ITyTu.
Oo6o6mmaroniee 29.Posib (pM3MKH M ACTPOHOMHMH B IKOHOMHUYECKOI, TEXHOJOTMYECKOH, COUMAILHOI U dTHYecKoi cdepax AesTeTbHOCTH 1 JIP1-JIP7
TIOBTOPEHHE yejgoBeka. Poime M MecTo (GM3NKM M acTPOHOMHHM B COBPEMEHHOI HaydHOH KapTHHE MHpa, POIb (U3HIECKOH TeopHu B MIIP1-MIIP8
(hopMupOBaHUM TIPEICTABICHUNA O (PU3MUECKON KapTHHE MHpa, MeCTO (U3NIECKON KapTHHBI MHpa B OOIIEM DSy COBPEMEHHBIX IP1-TIP10,
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPO/IE. [IP13-I1P21
O0muii 00nem OII: 168




3. YCJIOBUA PEAJIMBALINUU YYEBHOI'O ITPEIMETA

3.1. TpeboBanusi K MHHHUMAJIbHOMY MAaTePHAJIbHO-TEXHHYECKOMY oOOecnedyeHUuIo

Peanuzanus mporpaMmsl y4eOHOTO npeaMeTa TpedyeT Hanuuus yaeOHOro KabuHeTa.

O6opynoBanue y4eOHOT0 KaOUHETa:

- HATJISIHBIE TTOCOOMS (KOMIUIGKTBI y4eOHBIX TaOJHIl, CTEHIIOB, CXEM, IUIAKATOB, JIHH3BI,
TEJIECKOTIbI, MUKPOCKOIIBI);

- TUJAKTUYECKHE MaTepuaibl (3aJaHusl i KOHTPOJBHBIX paboT, AJS pa3HBIX BHUIOB
OLICHOYHBIX CPEJCTB, PK3aMeHa U JIp.);

- TEXHUYECKHE CpeACcTBAa OO0y4YeHHUs (MePCOHANBHBIA KOMIBIOTEP C JUIECH3UOHHBIM
MPOrPaMMHBIM 00€CIIeYCHUEM; MYJIbTUMEIUIHHBIN POCKTOP; MHTEPAKTHBHAS TOCKA, BBIXO]I
B JIOKAJIBHYIO CETh);

- 3a1bI (OMOIMOTEKA, YUTATBHBIN 3aJ1 C BEIXOJIOM B CeTh IHTEpHET).

3.2 UndopmanuonHoe odecriedeHne 00yueHust

()]

[lepeuens yueOHbIX U3naHul, IHTEpHET-pECYpCOB, JOMOJIHUTEIBHON JIUTEPATYPbI

OcCHOBHBIE HCTOYHUKH
Mskumes .51, ®uznka. 10 xnacc. ba3oBblit u yrimyOnéHasiid ypoBau : yaeOHuk / I'.51.

Mskumes, b.b. byxosues, H.H. Cotckuii; moa. pen. H.A. IlappentreBoit. — Mockaa :
[Ipoceemnienue, 2023. — 433 c.

Mskumes . 51. @usnka. 11 xnacc. ba3oBslit u yriyOnéHusiidi ypoBau : yaeOHuk / I'.51.
Msikuies, b.b. byxosues, B.M. Yapyrun; noxa. pea. H.A. IlapdhentseBoit. — Mockaa :
[Tpoceemenne, 2023. — 440 c.

Yapyrun B.M. Actponomus. 10- 11 xmacc. VYueOHMK AKIHMOHEpHOE OOIIECTBO
"NznatenbctBo "lIpocBemenue” ,2022.-144 c.

JlonoTHUTEIbHbIE HCTOYHUKHI
Jlorsunenko O.B. ®u3zuka : yuebnuk / O.B. JlorBunenko. — Mocksa : KnoPyc, 2024. —
341 ¢. — Texkcr : anextponnsiii / DBC "Book.ru" : [caiit]. - URL: https://book.ru/ (nara
obpamenus: 31.08.2023).

Jlorsunenko O.B. ®usuka. [Ipaktukym : yue6noe nmocodue / O. B. JlorBunenko. — MockBa
: KnoPyc, 2023. — 358 ¢. — Texkcr : anexkrponnsiii // DBC "Book.ru" : [caiit]. - URL:

https://book.ru/ (nara ooparmenus: 31.08.2023).

Tpodumona T.U. ®usuka ot A 1o i : cnpaBounoe nocodue / T.M1. Tpopumona. — Mockaa :
KuoPyc, 2022. — 301 ¢. — Texkcr : anekrponnsiii // ObC "Book.ru" : [caiiT]. - URL:
https://book.ru/ (nara obparuenus: 31.08.2023).

HNurepHeT-pecypcsl

. OBC BOOK.ru : caiir. - URL: https://www.book.ru/ (nara o6pamienus: 31.08.2023). - Pexxum

JIOCTyTNa: JUIsl 3apETUCTPUP. TTOTb30BaTeNeH. — TEKCT : 3JIEKTPOHHBI.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHSA YYEBHOI'O IIPEJIMETA

4.1.KoHTpOJIb U OLICHKA JIMYHOCTHBIX PE3YJIHTATOB

PesyabTaTnl 00yyeHus

(MM4YHOCTHBIE Pe3yabTATHI) DopMbI KOHTPOI M OUEHKH

JIP1-JIP7 WNurtepnperanus pe3ylIbTaToB HaOIr01eHUS 3a
JeSITEIbHOCThIO  O0yYaroIerocss B MpOIecce OCBOCHHS
yueOHOro  mpeamera  (ydactue  oOydamommxcs B
OOIIECTBEHHO 3HAYMMBIX MEPONpUATHIX (enepanbHOro,
PETHOHAIBHOTO,  MYHUIMIAJIBHOTO,  TEXHUKYMOBCKOTO
YPOBHEH; B COOJIIOJJCHUH HOPM U TPaBHJI, yCTAHOBJICHHBIX B
OpraHu3aliif; B  IICHHOCTHO-CMBICIOBBIX  YCTaHOBKax
o0yJaromuxcsi; B  OTBETCTBEHHOCTH 33  Pe3yJbTaThI
0o0y4deHus; criocOOHOCTH JieTlaTh OCO3HAHHBIN BBIOOp cBOEH
o0pa3oBaTeNbHONl  TPaeKTOPUH, B TOM YHUCIE BBHIOOP
npodeccun).

4.2.KOHTpOHL " OIICHKa METAlIpCAMCTHBIX PE3YyJIbTATOB

PesyabTaThl 00yueHus

(MeTanpenmMerHbie @ 0pMBbI KOHTPOJIS H OLEHKH
pe3yabTaThl)
MIIP1-MIIP8 HNuTepnperanus pe3yabTaToB HaOIIOCHUS 3a

JeSITEIbHOCTbI0  O0YyYarolerocss B IPOLIECCE OCBOCHUS
y4eOHOro npeaMeTa.

I'pynnoBeie ¥ (WIKM)  UHAMBUAYaAJIbHbIE  y4eOHBIE
UCCJIEIOBAHUSI M TPOEKTHl JJI OIEHKH JOCTHXKEHUM
00y4aroluXxcsi B CaMOCTOATEILHOM OCBOECHUHU COJIEp’KaHUs
n30paHHbIX O0iacTel 3HAaHWUW U (WJIM) BUIOB JESTEIBHOCTH
U CIOCOOHOCTH  NPOEKTUPOBATH U OCYIIECTBISATH
1e1ec000pa3HyIo u pe3yJIbTaTUBHYIO
y4eOHOIMO3HABATEIbHYIO JEATEIbHOCTD.

4.3. KoHTpoJIb U OlLIEHKA MTPEIMETHBIX PE3YyIbTATOB

PesynbTaTnl 00yyeHus

®opMbI KOHTPOJIA H OLIEHKHU
(mpeaMeTHBIE Pe3yJIbTAThI)

[1P1-I1P22 Texkymuii KOHTPOJIb — OLEHKA 3a:

- CTapTOBAas IMarHOCTUKA (BXOJIHOW KOHTPOJIb) -
MIPAKTUYECKHUE 3aHSTHUS; - TaDOPATOPHOE 3aHATHUE;

- YCTHBIN OITPOC;

- (bpoHTaTBHBIN 0NpOC;

- caMoCToOsTeNIbHas paboTa;

- TECTUPOBAHUE,

- KOHTPOJIbHBIE pabOTHI,




IIpomeskyTOYHAN aTTeCTAIMSA:

HuddepennrpoBanHbIii 3a4eT

OrnieHKa 3HAaHUM U YMEHUH OCYIIECTBIISETCS M0 OAIITEHOM
CUCTEME.
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