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PabGouast mporpamma ydeOHOW AMCHMIUIMHBI pa3paboTaHa Ha ocHoBe denepanbHOrO
TOCYIapCTBEHHOTO0  00pa3oBaTeNbHOrO  CTaHAApTa MO  CHEIHUAIBHOCTH  CPEIHEro
po(hecCHOHATBLHOTO 00pa30BaHUs

38.02.03 Oueparuontas AesITEIbHOCTh B JIOTUCTHKE,
KOO HAUMeHOBAaHUe CNeyuailbHOCmu (eti)

a Taxke B cooTBeTcTBUU ¢ [Ipukazom MunoOpHayku Poccun ot 17.05.2012 Ne 413 «O6
YTBEpKACHUH (peIepalIbHOTO TOCYIAapCTBEHHOIO CTaHAApTa CPeJHEro oOIIero oOpa3oBaHUs,
[Tpuxazom MunucrepcrBa npocseuieHus Poccuiickoit ®@enepaunn ot 12 aBrycra 2022 roma Ne
732 «O BHeceHUWM M3MEHEHHMH B (eiepajbHBII TOCYAapCTBEHHbIN 00pa3oBaTEIbHBINA CTAHIAPT
cpenHero odmiero o0pa3oBaHus, yTBEPKICHHBIN MPUKAa30M MUHUCTEPCTBA 00OPa30BaHUS U HAYKH
Poccuiickoit ®eneparuun ot 17 mas 2012 1. Ne 413», denepanbHOii 00pa3oBaTeIbHON
IporpaMMoil cpenHero oOuiero oOpa3oBaHUs, YTBEP)KJIEHHOM MpHKa3oM MUHIIPOCBEIIEHUS
Poccuiickoit @eneparun ot 23 Hos0ps 2022 1. Ne 1014 (3apeructpupoBan B Muntocte Poccun
22 nexabps 2022 r. Ne 71763), IlpumepHbiMu pabounMu MporpaMmamu, pazpaboTaHHBIMU
OI'bOY IO «MHCcTUTYT pa3BUTHUS MPOPECCHOHATBHOTO 00Pa30BaHUS» U YTBEPKICHHBIMH Ha
3acenanuu CoBeTa IO OLIEHKE COJAEpKaHMsSI M KauecTBa INPUMEPHBIX pabOyux MporpamMm
0011e00pa30BaTEIBLHOTO U COLUAIBHO-TYMAaHUTAPHOTO IUKJIOB CPEIHEro MpOQPECCHOHAIBHOIO

oOpa3zoBanus, [Iporokon Ne 14 ot 30.11.2022.

PACCMOTPEHA U OJOBPEHA PEKOMEH/IOBAHA
[MuknoBoit koMUCCHEH MeToanuecKkum
1o 061eo0pa3zoBaTebHBIM TUCITUTUIMHAM, OOIINM coeToM Llentpa CITu/10 U® I'VAIIL
T'YMaHUTapHbBIM COLUAIBHO-DKOHOMUYECKUM ITporoxon Ne 6 ot 16.06.2023 r.

JMCIUITMHAM, MaTEMaTHIECKUM,
€CTECTBEHHOHAYYHBIM JTUCIUTUINHAM H
¢bu3BoCIUTAHUS
I[Tporokon Ne 8 61 10.06/2026 .
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Jlpsaruiaesa FHO.I1., npenonaBaress
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBbI
YYEBHOI'O IIPEJIMETA «®U3UKA»

1.1. Mecto  OUCHUILVIMHBI B  CTPYKType  NpodeccuoHaTbHOI
o0pa3oBarteabHoi mporpammbl CIIO:

Yuebubiit  npeamer  «®Puszukay  ABISETCA  00SA3aTEIBHOM  4YacThIO
00111e00pa30BaTEIbHOTO ITMKJIA 00pPa30BaTEIbHOM MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO mno cnemumansHoctu 38.02.03 OmnepanmonHass AESITEIBHOCTh B
JIOTUCTHKE U U3ydaeTcs Ha 0a30BOM YPOBHE.

1.2. Ieau u IJIaHUpPyeMble Pe3yJbTAaThl OCBOCHHS U CHUTLIUHBI:

1.2.1. leab AUCUUIIAHBI

Conepxanue mporpaMMbl yueOHoro mpeamera «®dusuka» HampaBiIeHO Ha
JIOCTHXKEHUE CIIENYIOIIMX HeJIeH:

e (opmupoBaHue y 00y4arOIMMXCs YBEPEHHOCTH B IICHHOCTH 0Opa30BaHMS,
3HAYMMOCTH (HU3WYECKUX 3HAHUK JII COBPEMEHHOTO KBaJU(DHUIIMPOBAHHOTO
CIIELUAIIMCTA MPU OCYIIECTBICHUU €T0 Npo(ecCuoHaIbHON AeSTEILHOCTH;

e (GopMHupoBaHUE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH;

® OBJIaJICHHE  CHeupUUEeCKO  cHUCTeMON  (U3MYECKMX  ITOHSATHH,
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

® OCBOCHHME OCHOBHBIX (DU3UUYECKUX TEOPHUIA, 3aKOHOB, 3aKOHOMEPHOCTEI;

® OBJAJICHUE OCHOBHBIMM METOJJaMH HAYYHOIO TO3HAHUSA MPUPO/IBI,
UCIIOJB3YeMbIMH B (u3uKe (HAONIOJCHUEe, ONMUCAHHWE, U3MEPEHHE, BBIJIBUKCHHUC
TUIIOTE3, TPOBEJCHNUE SKCIIEPUMEHTA);

® OBJIQJICHHEC YMEHUSIMH 00pabaThiBaTh JAaHHBIC SKCIIEPUMEHTA, OOBICHATH
MOJTyYEHHBIC PE3yNbTaThl, yCTaHABIMBATh 3aBUCUMOCTH MEXIy (DHU3MUCCKUMHU
BEJIWYHMHAMM B HAOJIIOa€MOM SIBJICHUH, €JIaTh BEIBOBI;

e (QopmupoBaHue ymMeHUs pemiarh (U3UYECKHE 3aJlauyd Pa3HbIX ypOBHEH
CJIOJKHOCTH,

® pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYAbHBIX U TBOPUECKUX

CIIOCOOHOCTEM B Tpoliecce MpUOOpETeHHsI 3HAHUHN C MCIIOJIb30BaHUEM Pa3IMUHbBIX



UCTOYHUKOB HWH(GOpMAIUU U COBPEMEHHBIX HWH(GOPMALMOHHBIX TEXHOJOTUH;
yMeHHH (popMyIHpoBaTH 1 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIMIO IO OTHOIICHHUIO
K (puznyeckoit nHGoOpMaIIMK, OTydaeMOU U3 pa3HbIX UCTOUYHUKOB;

® BOCIHUTAHHE YYBCTBA TOPJIOCTH 32 POCCUHCKYIO (PU3UUYECKYIO HAYKY.

OcBoenne kypca O]l «D@usuka» npearnogaraeT perieHne ciaeIyomx 3a1a4:

e mnpuoOpeTeHue 3HAHUN O GQyHIAMEHTAIbHBIX (PUINYECKUX 3aKOHAaX,
JeXallluX B OCHOBE COBPEMEHHOW (PU3UYECKOW KapTUHBI MHUpa, MPUHIIMIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB M MPOU3BOJICTBEHHBIX MPOLECCOB, O Hanboiiee
BAKHBIX OTKPBITUSAX B 00JacTH (DU3UKU, OKA3aBIIUX OMNPEEIAIONIee BIUSHUE Ha
pa3BUTHE TEXHUKU U TEXHOJOTHUH;

® TOHMMaHWE PUBNYECKON CYITHOCTU SIBJICHHM, MPOSBISAIONINXCSA B paMKax
IPOU3BOJCTBEHHON AESTEIbHOCTH;

® OCBOCHHE CIOCOOOB MCIMOJB30BaHUS (DU3MUECKUX 3HAHUU IS PEUICHUS
NPAKTHUECKUX W MPO(EeCCHOHANBHBIX 3a/1ad, OOBSCHEHHS SBICHUN MPUPOIBI,
IPOU3BOACTBEHHBIX M TEXHOJOTMYECKUX IPOLIECCOB, NPUHIUIOB JEUCTBUSA
TEXHUUYECKUX MPUOOPOB M YCTPONCTB, oOecrieueHus: Oe30MacHOCTH MPOU3BOICTBA
¥ OXpaHbl IPUPOJIBI;

e (opmupoBaHuMe yMeHUW pemiaTh  Y4eOHO-TIPAKTUYECKUE  3aJaud
buznyecKoro coaepxKaHus ¢ yu€Tom npodeccruoHalIbHOM HallpaBIeHHOCTH;

® TpHOOpETEHHUE OTbITA TO3HAHKS U CAMOTIO3HAHUS;, YMEHUN CTaBUTh 3a/1a4U
U peniath MpoosieMbl ¢ yU€TOM NMpoQecCUOHANbHON HANIPaBICHHOCTH;

e (opmupoBaHME YMEHHI WCKaTh, aHAJIM3UPOBaTH U 00pabaThHIBAThH
buznyeckyro HHPOpPMAIIHIO C YIETOM MPOoPEeCCHOHATHHON HAPABICHHOCTH;

® [OJrOTOBKAa OOYYarOIIMXCA K YCIEIIHOMY OCBOCHMIO AMCLMIUIMH U
Moayseld mpodecCHOHaIbHOrO IMKIa: (opMHpOBaHHE y HUX YMEHMHA M OIbITa
NCSITCTBHOCTH, XapaKTePHbIX Juis mpodeccuit / NOMKHOCTEH CITyXKalluX WK
CHEIUaIbHOCTEH, TOJIydaeMblXx B  MNpo(ecCHOHANBHBIX  00pa30BaTEIbHBIX
OpraHu3alMsX;

® [OATOTOBKa K (OPMUPOBAHUIO OOLIMX KOMIIETEHUUHA OyAyIuero



CHELMATUCTa: CcaMoOOpa30BaHus, KOMMYHHKAIIMU, MPOSBICHUS TPakIaHCKO-
MaTPUOTUYECKON MO3ULINH, COTPYAHUYECTBA, IPUHATUS PEIIEHUN B CTAHAAPTHOU U
HECTaHJApTHOM  CUTyallusiX, NPOCKTHUPOBAHUS, MPOBEICHUS  (PUINUYECKUX
u3MepeHnit, JPGEKTUBHOTO ©  OE30IaCHOTO  HCIOJL30BAHMS — Pa3IMYHBIX
TEXHUYECKUX YCTPOMCTB, COOJIIOJCHMSI TpaBUJI OXpaHbl TpyAa Mpu padoTe ¢
bu3nIecKUMU IPUOOpaMH U 000PYIOBAHHUEM.

OcoOeHHOCTh (OPMUPOBAHUSI COBOKYITHOCTH 3a/1ay U3YYCHHS (DU3HKHU IS
CUCTEMBI ~ CpeAHero npodeccHoHaTbHOTO  OOpa30BaHMS  3aKJIIOYaeTCs B
HEOOXOJMMOCTH peaTu3au MPOoPECCHOHAIIBHON HAMPaBICHHOCTH PEIIaeMbIX
3a/1a4, yu€ta 0coOeHHOCTEN c(pephl AeATETbHOCTH Oy AYIIUX CIEIUAIUCTOB.

B pe3ynbpTaTe 0OCBOCHMS JUCIUILIMHBI 00YYarOIIUNCS A0JIZKeH 3HATD!

® CMBICH TMOHATUM: (U3UYECKOE SBJIIEHHWE, THUIIOTE3da, 3aKOH, TEOopus,
BEILECTBO, B3aUMOJICHCTBHE, 3JEKTPOMArHUTHOE II0J€, BOJIHA, (DOTOH, aToOM,
aTOMHOE PO, MOHU3UPYIOILNE U3IIyYCHMUS;

e CMbICH (U3MYECKUX BEIMYHMH: CKOPOCTh, YCKOPEHHME, Macca, Cuia,
UMITYJIbC, pab0OTa, MEXaHWYECKas HHEPrusi, BHYTPEHHSA HHEprusi, aOCOIOTHas
TEMIEpaTypa, CPEAHsIsI KUHETUYECKass HHEpPrusl YacTUI[ BEIIECTBA, KOJIMYECTBO
TEIUTOTHI, JIEMEHTAPHBIN YJIEKTPUUECKUI 3apsiz;

® CMBICI (DU3MYECKUX 3aKOHOB KJIACCHUYECKOM MEXaHUKH, BCEMHPHOTO
TATOTEHUS, COXPAHEHHWs] JHEPruu, HUMIyJIbCa M DIIEKTPUYECKOro 3apsia,
TEPMOJUHAMUKHU, FJIEKTPOMArHUTHOM MHIYKIHH, PoTodPdeKkTa;

® BKJAJ POCCHUHCKHX W 3apyOEKHBIX YYEHBIX, OKa3aBUIMX HauOoJbllIee
BIIUSIHUE HA pa3BUTHE (DUBUKU;

B pe3ynbrare 0CBOEHUS JUCHUIUIMHBI 00yYarOUIUICs H0JIKeH YMeTh:

® [IPOBOJUTH HAOIIOACHUS, NIAHUPOBATH U BBINOIHATH SKCIIEPUMEHTHI,

® BBIJBUTATh TUIIOTE3BI U CTPOUTH MO/IEIIH,

® IPUMEHATH TOJyYEHHBIE 3HaHUA N0 (¢u3uKe UIsI OOBACHEHUS
pa3zHOOOpa3HbIX (PU3NUECKUX SBJICHUM U CBOMCTB BEIIECTB;

® JIPAKTHUYCCKHU HCIIOJIb30BAaTh (1)I/I3I/I‘I€CKI/IC 3HaHUAI,



® OIIEHUBATH JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU WH(OpMAIuy;

® WCIIONB30BAaTh MPUOOPETEHHBIE 3HAHWS W yMEHHUS IS  PEIICHUS
MPAKTUYECKUX 3a/ad TOBCEJHEBHOM KW3HM, oOOecrnedeHus Oe30macHOCTH
COOCTBEHHOM KU3HM, PAIMOHAIBHOTO MPUPOJONOIb30BAHUS UM  OXPaHbI
OKPYKaIOUIEN CPEIBL.

® OMNUCHIBATh U OOBSACHITH (DU3MYECKHE SBJICHUS U CBOMCTBA TeJl: CBOMCTBA
ra3oB, OJKMJIKOCTEH W  TBEpABIX TeN; AJIEKTPOMATHUTHYIO  UHIYKIUIO,
pacnpocTpaHEHHUE IEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE CBOMCTBA CBETA; M3ITYyUCHUE
TIOTJIOIICHHE CBeTaaTOMOM; (poTordhdekT;

® OTJIMYATh TMMOTE3bl OT HAYYHBIX TCOPUH;

® JeJaTh BBIBOJIBI HA OCHOBE SKCIICPUMEHTAIBHBIX TAHHBIX;

® TIPUBOAWUTH IPUMEPHI, TTOKA3BIBAIOIITUE, YTO: HAOTIOICHUS M YKCIIEPUMEHT
SIBJITFOTCSI OCHOBOM JIJIS1 BBIIBMDKCHHS THUIIOTE3 M TEOPHH, MO3BOJISIOT TIPOBEPUTH
UCTUHHOCTh TEOPETUYECKHUX BBIBOJIOB; (PU3MUYECKasi TEOpHUs /1aeT BO3MOXKHOCTH
OOBSCHATHh W3BECTHBIC SBIICHUS MPUPOLI U HAydHBIE (PaKThI, IPEACKA3HIBATH EIIC
HEU3BECTHBIC SABJICHMUS;

® TIPUBOJWUTH IPUMEPHI TPAKTUIECKOTO UCITOIB30BAHUS (DU3UICCKUX 3HAHUM:
3aKOHOB MEXaHUKH, TEPMOJAWHAMUKH U DJCKTPOJAWHAMHKHA B DHEPICTHKE;
pPa3NUYHBIX BUJIOB DJICKTPOMATHUTHBIX W3IYYEHUN JUIsI pPa3BUTUSA Paguo H
TEJICKOMMYHUKAIIMA, KBAaHTOBOM (PU3WKH B CO3JIaHUU SIAEPHOU HHEPTETUKH,
Ja3€poB;

® BOCIIPUHUMATh M Ha OCHOBE TIOJIYYCHHBIX 3HAHUW CaMOCTOSTEIHHO
OIlcHUBaTh HH(pOpMaNuio, cojepxanryiocs B coobmenusx CMMU, Huartepnere,
HAyYHO-TIOMYJISIPHBIX CTAThX.

® TIPUMEHSATH MOTYUCHHBIC 3HAHUS I PEIICHHs (PU3NUECKUX 3a]1ay;

e OmpenensATh XapakTep (usmyeckoro mporecca mo rpaduky, TadiIwUIe,
hopmye;

U3MEPATH P GU3UIECKUX BEIIMUWH, TIPEACTABIISS Pe3yIbTaThl H3MEPEHUH C

Y4ETOM HX IOIPEIIHOCTEN.



1.2.2. Ilnanupyemsie pe3y/bTaTbl 0cBOeHHs yueOHoro npeamera B coorBeTcTBUN ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC

COO 1o cnennanasHocT 38.02.03 OnepaunoHHas 1eATEIbHOCTh B JIOTUCTHKE.

Ocoboe 3HaueHNE AUCTUILIMHA UMCCT IIPpH q)OpMI/IpOBaHI/II/I H pa3BUTHHU O6HII/IX KOMHCTGHHHﬁ.

Koa n HaumeHoBaHue
(popmupyembIx
KOMIIeTeHIH

OK 01. Bri6bupats criocoOsr
pelieHus 3a1aq
npodeccHnoHATEHOM
JeSITeIbHOCTH IPUMEHUTEIHHO
K pa3jM4HbIM KOHTEKCTaM

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCHHUIIJINHBI

Oomue

B yacTH Tpy10BOro BOCIIUTAHUSA:

- FOTOBHOCTb K TPY/y, OCO3HAHHUE LIEHHOCTU
MacTepcTBa, TpyAoIto0ue;

- TOTOBHOCTb K aKTHUBHOM JESITEITbHOCTH
TEXHOJIOTHYECKON M COIUAIIbHOIN HAMpPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, IIJIAHUPOBATH U
CaMOCTOSITENILHO BBIMOJIHATh TAKYIO AEATEIbHOCTD;

- HHTEpEeC K pa3uyHbIM chepam npodeccuoHaTbHON
NesITeTbHOCTH,

OsiajeHne YHHBEPCAJIBLHBIMU Y4e¢OHBIMH
NMO3HABATEJIbHBIMHU 1eHCTBUIMMU:

a) 0a30Bble JOTHYECKHE JelCTBHS.

- CAaMOCTOATEJIBHO (POPMYIHPOBATh U aKTYaJIN3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYLECTBEHHBINH PU3HAK WU
OCHOBaHUS AJI CPaBHEHUSI, KJIaCCU(PUKALIUN U
00001IeHN S

- OIPENENATh LEeIH e TEIIbHOCTH, 3a/1aBaTh apaMeTphl
U KPUTEPUH UX JIOCTHIKCHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B

8

Z[]/ICIIHHJII/IHaprIe

- chopMupoOBaTh MpPEICTABICHUS] O POJIM U MECTE
(GU3MKM W acTPOHOMHHM B COBPEMEHHOW HaydHOU
KapTUHE MUPA, O CUCTEMOOOpa3yromei posiu GU3NKu
B Ppa3BUTHM €CTECTBEHHBIX HAyK, TEXHUKU W
COBPEMEHHBIX TEXHOJIOTHH, O BKJIAJEC POCCUICKUX U
3apyOeXHbIX YYEHbIX-(U3UKOB B pa3BUTHE HAyKH;
NOHUMaHUE (PU3MUECKOM CYHIHOCTH HaOII0JaeMbIX
SIBIICHU MHMKpPOMHDPA, MakpoMUpa W MEraMupa;
NOHMMAHHUE pOJIM AaCTPOHOMHUHM B IPAKTHYECKOU
JEATEIIBHOCTH YEJIOBEKa M JaJbHEHMIIEM Hay4HO-
TEXHUYECKOM  pa3BUTHM, poOIM  (QU3UKH B
(¢opmMHupoBaHUM Kpyrozopa H  (PyHKIHMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA Ul PEIIECHUS MPAaKTUYECKUX
3az1a4;

- chopMHpoBaTh YMEHUS peulaTh pacueTHBIE 3aJ1auu
C SIBHO 3aJaHHOW (PU3MUECKOU MOJENBIO, UCIIONB3Ys
¢u3nueckre 3aKOHbl M MPHUHIMIBI; Ha OCHOBE
aHaJi3a YCJOBHS 3a/ladyd BbIOMpATh (PU3UUECKYIO
MOJI€Nb, BBIACHATH (U3NYECKUE BEIUYUHBI U
¢bopMynbl, HeoOXOOuUMBIE s €€  pelIeHus,



paccMaTpUBAEMBbIX SIBICHUSX;
- BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJSIM, OLICHUBATH PUCKU
MMOCJICACTBUI NCATCIbHOCTH;

- pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUN
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HCCeI0BaTEIbCKUE TeHCTBUS:

- BIIQJIETh HaBbIKaMU y4eOHO-UCCIIE0BATEILCKOMN U
MPOEKTHOM AESATEILHOCTH, HABBIKAMH Pa3peIIeHUs
po0Jem;

- BBISIBJIATH IPUYMHHO-CJICACTBEHHBIC CBS3U U
aKTyaJIM3UpOBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pelIeHus, HAXOUTh apTyMEHTHI JIJIs 10Ka3aTeIbCTBA

CBOHX YTBer(ﬂeHHﬁ, 3aJlaBaThb 11apaMCETpPbl U KPUTCPHUH

PCLICHUA;

- AHAJIM3UPOBATD IMOJIYYCHHBIC B XOAC PCHICHUSA 3a1a4n

pe3yJIbTaThl, KPUTUYECKHU OLICHUBATh UX
JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3BMEHEHHUE B HOBBIX
YCIOBUSX;

- YMETh IEPEHOCUTDH 3HAHMS B IMIO3HABATEIIBHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH;

- YMCTb UHTCTPUPOBATH 3HAHWA U3 PA3HBIX IMTPEAMCTHBIX

o0OJacTen;

- BBIIBUTATh HOBBIE UJEH, ITpeIaraTh OpUrMHAJIbHbIE
MOJIXO/Ibl U PELICHHUS;

- CITIOCOOHOCTH UX HCIOJIb30BAHUS B ITO3HABATEIBHOMN
Y COLIMAIBHOW MTPAKTHUKE

NPOBOJUTH PACYEThl U OLEHUBATh PEAIBHOCTh
MOJIYYCHHOTO 3HA4YeHHs] (PU3UYECKOW BEITUYUHEI;
perarb 3a/lauyd,  BBICTpauBas
JIOTHYECKU HENPOTUBOPEUUBYIO LIETIOYKY
pacCyXIeHHIl C ONOpPOMl Ha H3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKUE SBICHUS;

- BIQACTh OCHOBOIOJATAIOIIUMU  (HU3HUECKUMHU
HNOHATUSMU W BEIUYMHAMH, XapaKTEePU3YIOUIUMU
dbusnyeckue MPOLECChHI (CBsI3aHHBIMHU c
MEXaHHYSCKUM IBHMKCHHEM, B3aHMMOJCHCTBUEM TeEIl,
MEXaHUYECKMMHU KOJICOAHUIMH M BOJIHAMM; aTOMHO-
MOJIEKYJIIPHBIM CTPOCHHMEM BEILIECTBA, TEILIOBBIMHU
MpoIeCcCaMu; AIEKTPUUYECKUM U MarHUTHBIM TOJISIMH,
AIEKTPUUECKUM TOKOM, AIIEKTPOMArHUTHBIMHU
KOJI€0aHUSIMH M BOJIHAMH; ONTUYECKUMU SIBIIEHHUSIMU,
KBaHTOBBIMU  SIBICHUSIMHM, CTPOCHHEM aTroMa H
aTOMHOTO  siIpa, PaJWOAKTUBHOCTBIO); BIIAJICHUE
OCHOBOIIOJIAar alOIITUMH ACTPOHOMUYECKUMH
TOHSATUSAMH,  TIO3BOJISIONIMMU  XapaKTepU30BaATh
MPOLECCHI, MPOUCXOIAIINE HAa 3BE3/1aX, B 3BE3JIHBIX
CHUCTEMaxX, B MEXTraJakTH4YEeCKON cpele; ABUKECHHE
HeOeCHBIX TeJ, DBOJIIOIUIO 3Be311 U BeenenHoit;

- BIaJETh 3aKOHOMEPHOCTSIMHU, 3aKOHAMHU U
TEOpHsIMU (3aKOH BceMUpHOTO Tarotenus, 1, [T u 11
3akOHbI HpIOTOHA, 3aKOH COXpaHEHHSI MEXaHUYECKOU
SHEPTHH, 3aKOH COXPAaHEHHUS UMITYJIbCA, TTPUHITUTI
CyNEPHO3ULIMU CUJI, IPUHIUI PABHOMPABHOCTH
WHEPIMATBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KUHETUYECKYIO TEOPUIO CTPOEHUSI BELIECTBA,

Ka4C€CTBCHHBIC



OK 02. Ucnonb3oBath
COBPEMEHHBIE CpPEJICTBA
MOMCKA, aHaJIn3a U
WHTEpIpeTauu nH)OpMALIHH,
1 UHGOPMaAIIMOHHbIE
TEXHOJIOTUH JIJISl BBITTOJTHCHUS
3a1a4 mpodeccruoHambHOM
JeSATEIILHOCTH

B 00.1acTH HEHHOCTH HAYYHOI'O NIO3HAHMSA:

- chopMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U 0OILECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha
JMasiore KyJibTyp, CIOCOOCTBYIOIIET0 OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIbTYPHOM MHPE;

- COBEPIIEHCTBOBAHUE A3BIKOBOM M YMTATEIBCKOM
KYJIBTYpPbI KaK CPe/ICTBA B3aUMOJICHCTBUS MEXKIY
JIOJIBMH U TIO3HAHUS MUDA,

- OCO3HAHME LIEHHOCTU HAyYHOMU JesITeIbHOCTH,
TOTOBHOCTb OCYHIECTBIISATH IPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B
TpyIIe;

OsiaieHHe YHHBEPCAJIBLHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMU JAeHCTBUAMM:
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ra3oBbl€ 3aKOHBI, [IEPBbII 3aKOH TEPMOJUHAMUKY;
3aKOH COXpPAHEHMS JIEKTPUUYECKOTO 3apsiaa, 3aKOH
Kynona, 3axon Oma [y1st yuactka nenu, 3akon Oma
JUISL TIOJTHOM 3JIEKTPUYECKOM LenH, 3aKoH Koy -
JleHua, 3aK0OH 31EKTPOMArHUTHOW MHAYKIIMH, 3aKOH
COXPaHEHUs PHEPTUH, 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHEeHUs CBETa, 3aKOH OTPAKEHUS CBETA,
3aKOH MPEIOMIICHHUS CBETA; 3aKOH COXPaHECHHUS
9HEPruy, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH
COXPAaHEHUS AIEKTPUUECKOTO 3apsia, 3aKOH
COXPaHEHUs1 MacCOBOT0 YMCIIA, NOCTYyaTh! bopa,
3aKOH PaJIMOAaKTUBHOIO pacraja); yBepeHHOe
MCII0JIb30BaHNE 3aKOHOB U 3aKOHOMEPHOCTEN MpHU
aHanu3e GU3NYECKUX SIBICHUN U MPOLIECCOB

- YMETb YYUTHIBATh I'PAaHULIbI IPUMEHEHUS
M3Y4YEHHBIX (PU3UYECKUX MOJIENIeN: MaTepraabHas
TOUKa, MHEpLIMAJIbHAs CUCTEMA OTCUYETa, UACAIbHBIN
ra3; MOJI€JIM CTPOEHUS Ia30B, KUAKOCTEN U TBEPBIX
TeJI, TOYEUHBIN AIEKTPUUECKUH 3apsifl, sAepHas
MO/IENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO sijipa
IIpH pelieHny (QU3NUecKux 3aaau

- yMeTbh (OPMUPOBATH COOCTBEHHYIO MO3ULIUIO T10
OTHOIICHUIO K (pU3ndecKoi nH(pOpMaLInH,
M10JIy4aeMOil U3 pa3HbIX HCTOUHUKOB, YMEHUHN
HCIO0JIb30BaTh U(POBHIE TEXHOJIOTUY JIJISl TIOUCKA,
CTPYKTYpUPOBaHUS, UHTEPIIPETALIUU U
MpeCTaBICHUS yueOHOM U HayYHO-TIOMYJISIpHON
nH(pOpMaILUY; Pa3BUTHE YMEHUNA KPUTHUYECKOTO
aHaJ3a noxydyaeMoi HHpOopMaLuu



OK 03. ITnaaupoBats u
peann30BbIBaTh COOCTBEHHOE
po¢eCCHOHAIBHOE U
JIMYHOCTHOE Pa3BUTHE,
MpeANPUHIMATETHCKYIO
JeSATeNbHOCTD B

B) paboTta ¢ nHpopManmeii:

- BJIaJICTh HaBbIKAaMH MOJyYeHUs HHPOPMALIUU U3
VCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYIIECTBIIATh IOUCK, aHAIN3, CHCTEMaTU3aLIUIO U
MHTEpIpeTannio HHPOPMALIUU PAa3TMIHBIX BUJOB U
dbopM TpeICTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3IIUYHBIX (OpPMATAX C YIETOM
Ha3Ha4YeHHs] UHQOpPMAILIMK U LEIEeBON ayJIUTOPHH,
BbIOMpas ONTUMANIBbHYIO (hOpPMY MPEACTABICHUS U
BU3yaJIN3alUH;

- OLIEHUBATh I0CTOBEPHOCTb, JIETUTUMHOCTb
uH(pOpMaIIliH, €€ COOTBETCTBUE IIPABOBLIM U MOPATIBLHO-
3TUYECKUM HOpMaM;

- HCIIOJIb30BaTh Cpe/IcTBa MH(POPMALIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUH B PELICHUU
KOTHUTHBHBIX, KOMMYHHUKAaTUBHBIX U OpraHU3allMOHHBIX
3aJa4 ¢ coOIr0AeHneM TpeOOBaHUN S)PrOHOMUKH,
TEXHHUKHU 0€3011aCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MIPABOBBIX U ATHUECKUX HOPM, HOPM MH(OPMALIMOHHON
0€30I1aCHOCTH;

- BJIaIETh HaBbIKAMU PACIIO3HABAHUS U 3AIUThI
uH(popMaluu, HTHPOPMAIIMOHHON 0€301acHOCTH
JUYHOCTH

B o0J1acTH 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

-- ¢OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUA,
3THUYECKOIO MOBEICHUS;

- COCOOHOCTH OLEHUBATH CUTYAllUIO U IPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHbBIE HOPMBI U [ICHHOCTH;
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- BJIAJIETh OCHOBHBIMHM METOJIaMH Hay4HOI'O
MMO3HAHUS, UCIIOJIb3YEMbIMH B (PU3UKE: TPOBOJAUTD
MpsiIMblE€ U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX
BEJIMYMH, BEIOMpPast ONTUMAIILHBIN CI10CO0
HU3MEPEHUS U UCIIOJIb3Ysl U3BECTHBIE METO/IBI OLICHKU
MIOIPELIHOCTEN U3MEPEHUN, IIPOBOIUTH



npodeccuoHanbHOH cdepe,
UCIIOJIb30BATh 3HAHUS 110
(uHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIUIX

- OCO3HaHHE JTUYHOI'O BKJIaJa B IIOCTPOCHUE
YCTOMUYMBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJUTEISAM U
(WK) ApyruM 4jieHaM CEMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTI'O MPUHATUA LICHHOCTEN CEMENHOMN
YKU3HU B COOTBETCTBUHM C TpaauLusMu Hapoaos Poccuu;
Osgi1aieHHe YHHBEPCAJIbHBIMHU PeryisiTHBHbIMH
JelCTBUSIMU:

a) CAMOOPIraHU3aIMS:

- CaMOCTOSITEIBHO OCYILIECTBIIATH [I03HABATEIbHYIO
JESITEIbHOCTb, BBISBIISITH MPOOJIEMBI, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H B
00pa3oBaTeNbHOI 1eATEeIbHOCTH U JKU3HEHHBIX
CUTYaIUsX;

- CAMOCTOSITEIbHO COCTABIIATH IJIAH PEIICHUS
poOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeNOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

croco6cTBOBaTh (HOPMUPOBAHUIO U MPOSIBICHUIO
IIUPOKOU IPYIUIIUU B PA3HBIX 00ACTIX 3HAHUH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNbHBIN U
KYJIbTYpPHBIN YPOBEHB;

0) CAMOKOHTPOJIb:

MCIIOJIb30BaTh pHUEMbI peIeKCHH JIJIsl OLIEHKH
CUTYyalluH, BEIOOpa BEPHOTO PELICHUS;

- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATD
pelIeHus 0 UX CHUXKEHUIO;

B) IMOLMOHAJIBbHBINA MHTEJIEKT, MIPEAINOJIAr al0LIui
¢opMHPOBAHHOCTD:
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HCCIICIOBAaHKE 3aBUCUMOCTEH (PU3NUYECKUX BETMIMH
C WCIIOIH30BAHUEM MPSMBIX U3MEPECHHI, OOBSICHATH
MOJIY9E€HHBIC PE3YIIbTATHI, UCTIONB3YS (PU3NUECKUE
TEOPHUH, 3aKOHBI U TIOHATHS, U JIeTaTh BHIBOJIBI;
co0uro1aTh MpaBuiia 0€30MacHOro TPy Mpu
MIPOBEJICHUU MCCIIEIOBAaHNN B paMKaX yueOHOTro
IKCIIEPUMEHTA U y4eOHO-UCCIICIOBATEIBCKOM
NESTENIbHOCTH C UCIOJIB30BaHUEM ITU(PPOBBIX
U3MEPHUTENbHBIX YCTPONUCTB U JIa0OPaTOPHOTO
o0opynoBanusi; c(hOPMUPOBAHHOCTH MPEICTABICHUN
0 METOJ1aX MOJTYYECHHsI HAYyUYHBIX aCTPOHOMHUYECKUX
3HAHWM;

- OBIIaJIETh (COPMHUPOBATH MPEACTABICHUS )
npaBUiIaMu 3anucu ¢puszndeckux Gopmyin penbedHo-
TOYEUHOM cucTeMbl 0003HaueHu# JI. bpaiins (s
CJIETIBIX U CIA0OBUASIINX O0YJArOIINXCS)



OK 04. D¢ dextuBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUIGKTUBE H
KOMaH1e

BHYTPEHHEN MOTHMBALMH, BKIIIOYAIOIIEH CTPEMIICHUE K
JIOCTUKEHUIO LIEJIA U YCIIEXY, OITUMHU3M,
WHULIUATUBHOCTh, YMEHUE ACHUCTBOBATh, UCXO/IS U3
CBOMX BO3MOXKHOCTEH;

- OMIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh IIOHMMATh
AMOLUOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €0 IMPHU
OCYIIECTBIICHUN KOMMYHUKAIIMH, CIOCOOHOCTH K
COUYYBCTBHIO U CONEPEKUBAHUIO;

- COLIMAJIbHBIX HAaBBIKOB, BKIIFOYAIOIIHUX CIIOCOOHOCTH
BBICTPAMBAaTh OTHOLUEHUS C APYTHUMHU JIFOAbMH,
3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peniaTh
KOH(JIUKTBI

- TOTOBHOCTb M CITOCOOHOCTB K 00pa30BaHUIO U
CaMOpPa3BUTHIO, CAMOCTOSITEIIbHOCTH U
CaMOOIIPEIEICHHUIO;

-OBJIaJIEHNE HABBIKAMH YU4E€OHO-UCCIIEI0BATEIHCKOM,
MPOEKTHOM U COLIMAIbHOM AEATEIbHOCTH;

OBjaseHue YHUBEPCAIbHBIMIH KOMMYHUKATHBHBIMU
JeHCTBUSAMMU:

0) coBMecTHasl 1eATeJIbHOCTD.

- NIOHUMATh 1 UCIIOJI30BATh MPEUMYIIECTBA KOMAHHOMN
Y MHIMBUIyaJIbHOM paboTHI;

- IPUHUMATD 1€ COBMECTHOM J€SATEIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH JICUCTBHS IO €€
JOCTHIKEHHUIO: COCTABJIATH TUIaH JEHCTBHH,
pacrpeensiTh pojau ¢ y4eTOM MHEHUN YHaCTHHKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJIUHUPOBATH U BBIMIOJIHATH PabOTY B YCIOBHSIX
peabHOTO, BUPTYaIbHOTO 1 KOMOMHUPOBAHHOTO
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- OBJIAZICTh YMEHUSMH pabOTaTh B IPYIIIE C
BBITTOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATh PabOTY IPYIIIbI, PALIMOHATIBHO
pacmpeneNaTh e TeIbHOCTh B HECTaHIAPTHBIX
CUTyalusiaX, aACKBATHO OUCHUBATL BKJIAJ KaX10ro U3
YYAaCTHHMKOB I'PYIIIBI B PELIEHUE PACCMATPUBAEMOM
poOIeMbI



OK 05. OcymiecTBiATh
YCTHYIO ¥ TUCbMEHHYIO
KOMMYHHKAITUIO Ha
TrOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepanmu ¢
y4eToM 0coOeHHOCTEN
COIMATILHOTO U KYJIETYPHOTO
KOHTEKCTa

B3aUMOJCHCTBUS;

- OCYILIECTBIIATH MO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIUYHBIX CUTYaLUSIX, IPOSIBISATH
TBOPYECTBO U BOOOpaKeHUE, OBITh HHUIIMATUBHBIM
OBiaieHHe YHHBEPCAJIbLHBIMH PeryJsiTHBHbIMU
AeCTBUAMMU:

') IPUHSATHE ce0sT M IPYTHX JIO/Aei:

- IPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX JIFOAEH Mpu
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

- IPYU3HABaTh CBOE IIPABO U MPABO APYIUX JIFOJEH Ha
OIIINOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TO3UIHH
JPYroro 4yenoBeKa

B 00s1acTH 3CTETHY€CKOr0 BOCIIUTAHUSA:

- 3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUasl 3CTETUKY
Hay4YHOT'O TBOPYECTBA, MPUCYIIETO (PU3UIECKON HAYKE;
- CIMIOCOOHOCTH BOCIIPUHUMATD PA3INYHBIE BU/IbI
MCKYCCTBa, TPAAHUIIUU U TBOPUYECTBO CBOETO U APYTHUX
HapOJIOB, OIIYIIATh YMOIMOHATILHOE BO3/ICHCTBIE
HCKYCCTBA,

- YOSXJIEHHOCTh B 3HAYMMOCTH JIJIs1 JINYHOCTHU U
00111ecTBa OTEYECTBEHHOTO U MUPOBOT'O UCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TPAJAMUIINI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTH K CAMOBBIP@KEHHUIO B Pa3HBIX BUJIAX
HCKYCCTBa, CTPEMJICHHUE TPOSIBIIATH Ka4eCTBa
TBOPYECKOU JINUHOCTH;

OBiaeHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
AEeMCTBUAMMU:
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- YMETh pacno3HaBarh (pU3NUECKUe SIBICHUS
(mporiecchl) ¥ OOBACHATH UX HA OCHOBE U3yUYEHHBIX
3aKOHOB: PaBHOMEPHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHEHOE JIBM)KEHUE, CBOOOHOE TMaJIeHNE
TeJ, IBMXKEHHE 110 OKPYKHOCTH, HHEPIIUS,
B3aUMOJICHUCTBHE TEJl, KoJeOaTebHOE JBUKEHUE,
pe30HaHC, BOJIHOBOE JBMKeHUE; muddy3us,
OpOYHOBCKOE JIBUKECHHUE, CTPOEHUE KUIAKOCTEH U
TBEPABIX TEJ, U3MEHEHUE 00beMa Tell IPU
HarpeBaHuu (OXJIaXK/IEHUH ), TEIJIOBOE paBHOBECHE,
WcIapeHre, KOHICHCAIlHsl, TIaBJIeHUE,
KpUCTAJITU3AIINS, KHUTIEHUE, BIAXKHOCTh BO3/IyXa,
CBSI3b CPEJIHEN KNHETUYECKON AHEPTUU TEIIIOBOTO
JIBUKEHUSI MOJICKYI C aOCOIOTHOM TeMIEpaTypou,
MIOBBIIICHUE 1aBJICHUS Ia3a MPU €ro HarpeBaHUU B
3aKpBITOM COCYJIE, CBS3b MEXKAY MapameTpamMmu



OK 07. ConelicTBOBaTh
COXPAHEHHUIO OKpYXKarolen
Cpelbl, pecypcocOepeKeHHIo,
MIPUMEHSTH 3HaHUSI 00
W3MEHEHUHU KIIUMarTa,
MIPUHIIMIIBI OEPEKITUBOTO
MPOU3BOJICTBA, I3 (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYaIUsIX

a) o01LeHue:

- OCYIIECTBIIATh KOMMYHHUKAITUU BO BCEX cepax
KU3HU;

- pacro3HaBaTh HeBepOAIbHBIC CPEICTBA OOIICHMS,
MMOHMMATh 3HAYEHUE COIMAILHBIX 3HAKOB, PACIIO3HABATH
MPEMTOCHUTKY KOHQJIMKTHBIX CUTyalluid U CMSTYaTh
KOH(JINKTBI;

- Pa3BEpHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY

3pEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

B 00.1acTH 3K010rH4€CKOT0 BOCIIUTAHMS

- ¢(hOpMHUPOBAHHOCTH IKOJIOTUYECKOU KYIBTYPHI,
MOHMMAaHNE BIUSHUS COLUAIBHO-DPKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MPUPOJTHON M COLIMATBHOMN
CpeJibl, 0CO3HAHUE TTI00ATBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIeM;

- IUNITAHUPOBAHUE U OCYIIECTBIICHUE JICHCTBHI B
OKPY’KaIoIlle! cpefie Ha OCHOBE 3HAHUS LeIei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEMPUATHE IEUCTBUIN, TPUHOCAIINX BPE]l
OKpYKarollei cpere;

- YMEHHE NMPOTHO3UPOBATH HEOIATONPUSITHBIE
9KOJIOTHYECKHE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPALLATD UX;

- pacIIUpEHHE OMbITA AEATEIbHOCTH IKOJIOTHUECKOU
HalpaBJIEHHOCTH Ha OCHOBE 3HAHUH 1O QU3HKE
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COCTOSIHMS Fa3a B U30IIPOLIECCAX; IEKTpU3ALIMS TN,
B3aUMOJICHCTBHE 3aps10B, HArPEBaHUE IIPOBOIHUKA C
TOKOM, B3aUMOZIENICTBHE MAarHUTOB,
JIEKTPOMAarHUTHAsI UHIYKIUS, IEHCTBUE
MarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM U
JBDKYIIUICS 3apsijl, SEKTPOMAarHUTHBIC KOJIeOaHus
1 BOJIHBI, IPSIMOJIMHEMHOE pacpOCTpaHEHHE CBETA,
OTpa’keHHe, NpesIoMIIeHUE, UHTepdepeHLus,
TUQpakLus 1 MOJIsSpU3aLus CBETa, TUCIePCHsl CBETa;
(dhoToanexkTpudeckuii 3pPeKT, CBETOBOE aBlICHUE,
BO3HUKHOBEHUE JINHENYATOrO CIIEKTpa aroMa
BOJIOPOJIa, €CTECTBEHHAs U UCKYCCTBEHHAs
pazoaKTUBHOCTD

- c¢(hopMUPOBATh YMEHUS IPUMEHSThH IOJIYYEHHbIE
3HaHUA U1l 0OBACHEHUS YCIOBUM MPOTEKAHUS
(u3MYeCKUX SIBJICHUN B IPUPOJIE U ISl IPUHATUS
MIPAKTUYECKUX PEUICHUH B IOBCEAHEBHOM )KU3HU IS
oOecnieueHns 0€30MacHOCTH MpU OOpallEeHUH C
OBITOBBIMU TPUOOPAMU U TEXHUUYECKUMHU
yYCTPOMCTBAMM, COXPAHEHHUSI 310POBbS U
cOOII0ACHHSI HOPM SKOJIOTMYECKOTO TIOBEICHUS B
OKpY’Karolen cpejie; MOHMMaHue He00X0IUMOCTH
MIPUMEHEHUSI TOCTHKEHUN PU3UKU U TEXHOJIOTUI
JUISL pallMOHaJIBHOIO MIPUPOIOTIOIB30BAHUS



2. CTPYKTYPA U COAEP)KAHUE YYEBHOT'O INIPEJIMETA

2.1. O0beM JUCUUIJIMHBI U BUJbI Y4e0OHO# padoThl

Bup yuedHoii padoTbl

Oobvem ¢ uacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 101
B T.4.

OcHoBHOe cojiep:KaHue 101
BT. U.:

TEOpEeTUIEeCKoe 00ydeHne 62
MPAKTUYECKHUE 3aHITUS 39

IIpomeskyTounas arrecrauus (AuddepeHIIHPOBAHHBIN 3a4eT)
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2.2. TemaTu4ecKHUil IJIaH U COAepPKaAHUeE TUCHTUTINHBI

HaumenoBan Coaeprxanue yueOHOIro MaTepuaJa, JaboparopHble M NPAKTHYECKHE dopmupyemMbl
Hepas/iesioB U padoThI, cCaMOCTOSATEIbHAs PadoTa 00y4aOIIHUXCS, KypcoBasi Obnem e o01mue u
TeM paboTa (MpoeKT) (eciu npedycmompennvt) Hacos npodgeccuoHan
bHbIE
KOMIIeTCHIIMHU
1 2 3 4
BBenenue. Conep:xanue yueOHOro MaTepuaJa: 2 OK 03
Dusuka ¥ METOABI | dusuka — (PyHIaMEHTaIbHas HayKa O IIpUpojie. ECTecTBeHHO-HayYHbIH METO ] HO3HAHUS, Er0 OK 05
Hay4YHOI'0 BO3MOXXHOCTH M TPaHMIbI IPUMEHUMOCTH. DKCHEPUMEHT U TEOpHsS B IPOLECCE MO3HAHUS
IO3HAHAA npuposl. MoaenupoBanue GU3NYECKUX SBICHUM U TPoLeccoB. Polb SKCIiepuMeHTa M TEOPUU B
npolecce Mo3HaHus npupoabl. dusnyeckas BenuunHa. PuU3NUECKUE 3aKOHBI. ['paHUIlbI
NPUMEHUMOCTH (pU3MUecKux 3akoHOB U Teopuil. [Ipuniun coorBercTBus. [lonsTre o
¢u3nueckoit kaptuae Mupa. [lorpemHocTH M3MEpeHUH (U3NYECKUX BETUYUH
Pasznea 1. Mexanuka 12 OK 01
Tema 1.1 Conep:xxanue yueOHOT0 MaTepuaJia: 4 OK 02
OcHoBbl MexaHnueckoe IBHKEHUE M €ro BUAbL. MarepuanbHas Touka. CKalsspHbIE U BEKTOPHBIE OK 04
KAHCMAaTHUKHN buznueckue BennunuHbl. OTHOCHUTENBHOCTh MEXaHW4ecKoro nBrkeHHs. Cucrema oTcuera. 8§ 8?
[Tpuniun otHocuTensHOCTH ['anmunes. Tpaekropus. IlyTs.
[Tepememnienue. PaBHomepHoe npsimoninHeliHOe ABMkeHHe. CKOpOCTh. Y paBHEHHE IBUKECHUS.
MrHoBeHHass U CpenHss CKOPOCTH. Y cKopeHue. [IpsaMonnHelHoe IBUKEHUE C ITOCTOSIHHBIM
yCKOpeHueM. J[BHkKeHHe ¢ MOCTOSIHHBIM YCKOpEHHEM CBOOOIHOro majeHus. PaBHOMepHOe
JBUKEHHE TOYKH 10 OKPY>KHOCTH, YIJIOBasi CKOPOCTh. LIEHTpOCTpeEMHUTENBHOE YCKOPEHUE.
Kunemarnka abcosltoTHO TBEPJOTO Tea
Tema 1.2 Conep:xxanue yueOHOT0 MaTepuaJia: 4

OCHOBEBI JUHAMUKH

OcHoBHas 3anaya auHamuku. Cuna. Macca. 3akonbl Mmexanuku HprotoHa. Cuiibl B IpUpoIe.
Cuna TsDKECTH W CHJIa BCEMUPHOTO TATOTEHUS. 3aKOH BceMUpHOro TsroteHus. llepas
KOCMHYECKasi CKOpocTh. /[IBmkeHnme mraHer m Manbelx Ten ConHewyHoW cuctemsl. Bec.
Hesecomocts. Cuinbl ynpyroctu. Cunbl TpeHUs
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Conep:xxaHue y4eOHOT0 MaTepUAaJa:

Hmnyabce Tena. UMmyibe cuiibl. 3aKOH COXpaHeHHsI MMITYJIbca. PeakTHBHOE IBUIKEHHE.
Mexanuveckasi padora u MouHocTh. Kunernuyeckas sHeprusi. [loreHumnanbHas
IHeprus. 3aK0H COXpaHeHHs] MeXaHMYeCKoi YHeprun. Padora cHJIbI TSKECTH M CHIIBI
ynpyroctu. [IlpumeHeHnue 3akoHOB coxpaneHus. Ucnosib30BaHue 3aKOHOB MeXaHUKHU
1751 00bSICHEHUSI IBHKEHNsI HeOeCHBIX TeJI ¥ IVIsl Pa3BUTHS KOCMHYECKUX
HCCJIeI0BAHMI, TPAHHUIILI MPUMEHHMOCTH KJIACCHYECKOH MEXaHUKH

Pasgen 2. MonekynapHaa ¢1snKa 1 TepmogmuHamMmuKa 20 OK 01
Tema 2.1 Conep:xanue yueOHOro MaTepuaJia: 4 OK 02
OcHOBBI OCHOBHBIE TOJOXKEHHUSI MOJEKYJISIPHO-KUHETUYECKOW Teopuu. Pazmepbl U Macca MOJEKYI U OK 03
MOJIEKYJISIPHO- atoMoB. bpoyHoBckoe aBmxkeHue. CTpoeHHE Ta3000pa3HBIX, XUIKUX U TBEPABIX TeE. OK 04
KHHETHYECKOH Wneanpubiii ra3. JlaBnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON TEOPUU OK 05
Teopun rasos. Temreparypa u ee usMepenue. AGCOMIOTHBIN HyJIb Temieparypsl. TepMoanHaMUYecKas OK 07
nikana remnepatypsl. Temmneparypa 3Be31. CKOPOCTH ABMXKEHHSI MOJIEKYJl M UX H3MEpEHHeE.
VYpaBHeHHE COCTOSHUS HlealibHOTO ra3a. M3onpoueccsl u ux rpaduku. 'a3oBble 3aKOHBI
JlabopaTopHble padoThbI: 2
1. VzydeHnue ofHOTO M3 U30MPOLIECCOB
Tema 2.2 Copepxxanue y4eOHOro MmarepuaJia: 6
OcHoBBI Buytpennss sneprus. Pa6ora u reronepenadya. KonuuecTBo TemoThl. Y paBHEHUE TEMIIOBOTO
TEPMOJIMHAMUKH Oanmanca. IlepBoe Hawaso TepMmoauMHaMHMKH. ApuabaTHbIi mporecc. Btopoe  Hawaino
tepmoauHamuku. Termnossle nuratenu. KITJ tennoBoro nsurarens. OxpaHa npupozsl
Tema 2.3 Conep:xxanue yueOHOT0 MaTepuaJia: 4
ArperaTtHble Hcnapenne u xonaeHcauus. HaceleHHpll nap u ero cBoictBa. OTHOCHTENbHASI BIAXKHOCTD
cocTosHUsBelecTBa U | Bo3Myxa. IIpuOopel [ ompeneneHus BIAKHOCTH Bo3dyxa. Kumenme. 3aBHCHMOCTD
(basosble TEMITEPaTyphl KHIICHAS OT JaBICHHS. XapakTepucTuKa >KMJIKOTO COCTOSIHUS BEIIECTBa.
Mepex OB bmoxanii nopsanok. IloBepxHocTtHOe HaTsbkeHnme. (CmaunmBaHue. KanmwnisipHble sBIICHUS.
XapakTepuCTHKA TBEPAOI0 cOCTOsIHU BenlecTBa. Kpucraynueckue u aMopQHbIe Tena
JlaGopaTopHbie padoThbI: 2
2. OnpeneneHne BIaXKHOCTH BO3/1yXa
KontpoabHasi padora Nel «MosnekyssipHas pU3uKa 1 TEpPMOIUHAMUKA» 2
Paznen 3. DnekTpoanHamMuka 32 OK 01
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Tema 3.1
DIIEKTPUUYECKOE TT0JIe

Conep:xkaHue yueOHOro MaTepuasa:

DJIEKTPUUYECKHUE 3apA/ibl. DJIEMEHTAPHBIN SJICKTPUUYECKUH 3aps. 3aKOH COXpaHEHHUs 3apsja.
3akon Kynona. Dnektpuueckoe mojie. HampspkeHHOCTh 3ieKkTpudeckoro mnodjst. IlpuHumn
cynepno3uiuu nosuei. [I[poBOJHUKY B 3JEKTPUUECKOM MoJie. J(UIIeKTPUKH B JIEKTPUYECKOM
noue. [Tonspuzanus JUDJIEKTPUKOB. [Torenuuan. Pa3znocth MOTEHIINAJIOB.
OKBUINOTEHUUANbHBIE TMOBEPXHOCTU. CBA3b MEXAY HANPSHKEHHOCTBIO M PAa3HOCTHIO
MOTEHIIMAJIOB 3JIEKTPHUUECKOT0 MOJIs. DIIeKTpoeMKocTh. KoHaeHcaTopbl. DHeprus 3apsyKeHHOTO
KoHZeHcaTopa. [[puMeHeHne KOHIeHCAaTOPOB

Tema 3.2 Coneprxanue y4eOHOro MaTepuasa:
3aKoHBI VYcnoBus, HeoOXOUMbIE IJI1 BOZHUKHOBEHUS U TOJACPKAHHS 3JIEKTpUuecKoro Toka. Cuia
IIOCTOSIHHOTOTOKA | TOKa. DIJIEKTpUYecKoe compoTuBieHue. 3akoH Oma st yuyacTka nenu. [lapannenbHoe u
MOCe0BaTEIbHOE COEIMHEHHE MPOBOJHUKOB. PaboTa M MOIIHOCTh MOCTOSIHHOTO TOKA.
TemoBoe aeiictBue Toka 3akoH J[koyns—IJleHna. DnekTpoaBrKyIIasi Cijia UCTOYHUKA TOKA.
3axon OMa 115 MOIHOH e
JlaGopaTopHble padoThbI:
3. M3y4eHune 3aKOHOB IMOCIIEIOBATEILHOTO U TAPAJUICITLHOTO COSTMHEHUH TIPOBOTHUKOB.
4. Usmepenue D/IC 1 BHYyTpEHHET0 COMPOTUBIICHHUS UCTOYHUKA TOKA
Tema 3.3 Conep:xanue yueOHOT0 MaTepuaJia:
DNEKTPUICCKHA DNEeKTpUUECKUid TOK B METajiaX, B AJIGKTPOJIUTAX, Tra3ax, B BaKyyMe. DIEKTPOIU3. 3aKOH
TOK BPa3INIHBIX anektponusza Dapanes. Bumsl ra3zoBeix paspsanoB. TepmosnexkTponHas smuccus. [lmasma.
cpenax DNeKTpUYecKuii TOK B MOIynmpoBoAgHNKax. COOCTBEHHass W MpUMECHas MPOBOAMMOCTH. P-n
nepexo. [TomynpoBoanukoBbie mpubopsl. [IprMeHneHne noxynpoBOAHUKOB
Tema 3.4 Conep:xxanue yueOHOT0 MaTepuaJia:

MaruuTtHoe 1ose

BekTop nHayknuu MarautHoro nojis. BzaumopeiictBue TokoB. Cuna Ammnepa. [Ipumenenue
cuibl Amnepa. MaraHuTHbId NOTOK. J[eficTBME MarHMTHOTO TOJIs Ha ABMXKYIuiica 3apsaa. Cuna
Jlopenua. Ilpumenenue cunbl JlopeHna. MarHuTHble cBoicTBa BemiectBa. CoyHeUHas
aKTUBHOCTb U €€ BIMSIHUE HA 3eMJII0. MarHuTHbIe OypH

Tema 3.5
DJIEKTPOMAarHuTH
ATUHIYKITUS

Conep:kaHue y4eGHOT0 MaTepuaJa:

SIBnenue QJICKTpoMar HUTHOM HUHAYKIHWU. 3akoH 3J'IeKTp0Mal“HHTHOfI HHIAYKIHUU. HpaBI/IHO
Jlenna. BpreBoe QJICKTPHUYCCKOC IIOJIC. 3I[C WHAYKOUU B JABUXKYIIUXCA IIPOBOJHUKAX.
SIBnenue CaMOUMHIOYKIIUU. I/IH,ILYKTI/IBHOCTB. 3Hepr1/151 MAargamMTHOTI'O IOJIA TOKa.
SJ'ICKTpOMaFHI/ITHOC II0JIC

JlabopaTopHsblie padoThI:

OK 02
OK 03
OK 04
OK 05
OK 07
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5. U3ydenue aBieHUs dJEKTPOMAarHUTHOM MHIYKIIUU

KonTpoabsnas padora Ne2 «DnekTpuyeckoe noJie. 3aKOHbI MIOCTOSIHHOTO TOKa. MarHuTHoE noJje. DJIeKTpOMarHuTHas 2
WHIYKITHAS
Paznen 4. KosieOanusi U BOJIHBI 10 OK 01
Tema 4.1 Conep:xxaHnue yueOHOT0 MaTepuaJia: 4 OK 02
Mexannueckue ['apmonnueckue xonedbanus. CBoOoIHBIE MexaHHuecKue Konedanus. IIpeBparienue sHepruu OK 04
KoJIeOaHus 1 opu  KosuebaTeslbHOM JBMKEHMM. MareMaTudyeckuil MasTHUK. [IpyXUHHBIH MasTHUK. OK 05
BOJIHBI BrinyxeHHble MexaHU4YecKHe Koebanus. Pesonanc. OK 07
[Toniepeunslie U MPOJOIBHBIE BOIHBI. XapaKTEPUCTUKHU BOJIHBL. 3BYKOBbIE BOJHBI. YIIbTPa3BYK U
€ro NpuMeHeHue
Tema 4.2 Conep:xxanue yueOHOT0 MaTepuaJia: 6
OnexktpoMarHuTtHble | CBOOOAHBIE 3JIEKTpOMarHuTHble KoseOaHus. [IpeBpaiieHue HHEpruu B KosieOaTeIbLHOM
KoJIeOAHUs ¥ BOJIHBI | KOHTYpe. [lepro cBOOOAHBIX AeKTpuueckux Kosiebanuit. @opmyna Tomcona. 3aryxaromime
AJIEKTPOMArHUTHBIE KoJieOaHus. BIHY)IeHHbIE dnekTprudeckue kojebanus. [lepeMeHHbIN TOK.
Pe3onanc B oanekTpuueckoil uenu. ['eHeparop MepeMEeHHOro Toka. TpaHcopmaTophl.
[Tonyuenue, nepeaaya u pacupeeieHue AIEKTPOIHEPTUH.
(DJIEKTPOMAarHuTHble BOJIHBL. CBOMCTBA 3JE€KTPOMArHUTHBIX BOJIH. OTKPBITHII
KoseOaTenbHbIil KOHTYp. OnbiThl . 'epua. M3o6perenue paauo A.C. Ilomosbim. [lonsiTHE O
aguocBsizu. [IpuHnun paarocszu. [IpuMeHeHne 21eKTPOMarHUTHBIX BOJIH
Pa3nes 5. Onrtuka 16 OK 01
Tema 5.1 Copepxxanue y4eOHOro MmarepuaJa: 4 OK 02
ITpupona ceera Toueunbrii uctouyHuk cseta. CKOpPOCTh pacHpOCTPAaHEHUs CBETA. 3aKOHBl OTPaXXEHUS U OK 04
npenomieHuss cera. [lpunmun [roiirenca. ConHeunble W JyHHBIE 3arMmeHus. [lomHoe OK 05
orpaxkenue. JIunzel. I[loctpoenune wuzoOpakenuss B JnuH3ax. Dopmyna TOHKON JHH3HIL
VYBenuuenue uH3bL. ['71a3 Kak ontuyeckas cucrema. Onrudeckue mpuoOopsl. Temeckornbl
JlabopaTopHble padoThI:
6. Onpenenenue nokazaTesns IPETOMICHUS CTEKIIa 2
Tema 5.2 Copaeprxxanue y4eOHOro MmarepuaJia: 4
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BosHoBrIe cBoMicTBa
cBeTa

Wutepdepenius cBera. KorepeHTHOCTh CBETOBBIX JTydeil. UHTep(hepeHIus B TOHKHX MJICHKAX.
Konbua Herotona. VMcnons3oBanue natepdepeHuun B Hayke U TexHuke. Judpaxmus csera.
Hudpakius Ha menu B HapawienbHbIX Jdydax. Judpaxknuonnas pemerka. [Tomspusanms
nonepeuHbix BOJH. [lomspusanus ceera. Iossapounsl. Jlucnepens csera. Bunabl U3inydeHui.
Bunel cnexktpoB. CrniekTpsl ucnyckanus. CrnekTpbl noriomeHus. CHeKkTpalbHbIM aHaIu3.
CrnekTpanpHble KJacchl 3Be3[. YibTpaduosetoBoe usnydenue. MHdpakpacHoe nzinydeHue.
PentrenoBckue nyun. Ux npuposa u cBorictpa. [llkana sieKTpoOMarHuTHBIX U3Ty4eHUH

JlaGopaTopHble padoThbI:
7. OnpeneneHre IJIMHBI CBETOBOM BOJIHBI C TOMOMIBIO JU(PPAKIIMOHHON PEHICTKH

KonTpoJsbHas padora Ne 3 «Konebanus u BomHbL. ONITHKA

N

Tema 5.3
CoenuanbHast
TEeOpHst
OTHOCHUTEIBHOCTH

JIBI>KeHne co CKOpOCThIO cBeTa. IlocTynaTel T€OpUU OTHOCUTENBHOCTH U CIEICTBHS M3 HUX.
M HBapraHTHOCTh MOZYJISl CKOPOCTH CBETA B BaKyyMe. DHeprus nokos. CBA3b MacChl U SHEPTUU
CBOOOJHOMN YaCTUILbl. DJIEMEHTHI PEIATUBUCTCKON TUHAMUKU

Pa3nen 6. KBanToBasi pusznka

10

Tema 6.1
KBauroBas
OITHKA

Conep:kaHue y4eGHOT0 MaTepuaJa:

KBanToBas runotesa [Inanka. TemnoBoe nznydenue. KopnyckynsipHO-BOIHOBOM Jyaln3M.
®otoHsl. ['nnoresa ne bpoist 0 BOJTHOBBIX CBOMCTBAX 4yacTull. JlaBieHne cBeta. XUMHYECKOE
neiicteue ceera. OneiTel [1.H. Jlebenesa u H.M. BaBunosa. ®otoadpdext. YpaBHenue
Oitamreitna s hotodaddekra. [Ipumenenue hororddexra

Tema 6.2
®duzuka aroma u
aTOMHOTO s1/1pa

Conep:xkaHue yueOHOTro MaTepuasa:

PasBuTtHe B3MIIANOB Ha CTpOCHHME BellecTBa. Monenu CTpoeHHs aTOMHOro sapa. SAnepnas
Mojenb atoMa. OmbiTel 3. Pesepdopaa. Moaens atoma Bojopoaa no H. bopy. Kanrossie
nocrynatel  bopa. Jlaszeppl. PammoakTMBHOCTB. 3akOH  paAMOAaKTHBHOIO  pacnaja.
PagunoaktuBHble npeBpaieHus. CriocoObl HaOMIOEHUS U PETUCTPALMM 3apSKEHHBIX YaCTHII.
Crpoenue aromHoro sapa. Jlepekr macchl, SHEpPrusi CBA3M M yCTOWYMBOCTh ATOMHBIX sIJIED.
SAnepHble peakuuu. fnepHas >HEpPreTMka. OJHEPreTHUECKHUH BBIXOJ SICPHBIX pEaKLHUM.
HckyccTBeHHass paauoakTUBHOCTL. JlenmeHue Tsokenbix snaep. LlemHas snaepHas peakius.
VYnpasnsgeMas nenHas peakuus. SnepHeiii peaktop. TepMosiaepHbI CUHTE3. DHEPrUs 3BE3.I.
Ilonyyenue paguMoOAaKTUBHBIX H30TONOB W HUX IIpUMEHEHHE. buosorndeckoe nencTBue
PaaMOaKTUBHBIX M3JIyY€HUH. DJIEMEHTApHBIE YACTULIBI

OK 01
OK 02
OK 04
OK 05
OK 07

KonTponbnas padota Ne 4 «KBanToBas ¢puznka»

Pa3nen 7. Ctpoenne BeesieHHoit

OK 01
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Tema 7.1 ConepixaHue y4eOHOro MaTepuasa: 2 OK 02
Crpoenue Conneunoid| CosHeuHas cucTeMa: IJIaHEThl U Majible Tela, cucteMa 3emus—JIyHa OK 03
CUCTEMBI OK 04
Tema 7.2 Conep:xanue yueOHOTo MaTepuaJia: 2 OK 05
Opomonus Beenennoit Crpoenne u sBomonus Connna u 38é3a. Knaccubuxanus 38é31. 3BE3AbI U UCTOUYHMKH UX OK 07
SHEPTUU.
["anaktuka. CoBpeMeHHbIE MPEACTABICHUSI O CTPOSHUU U 3BONIOIMH Beenennoii
JlabopaTopHble padoThbI:
8. M3yuenne kapThl 3B€3JHOTO HeOa 2
[IpomexyTouHas arrecTauus: AU depeHInPOBAHHbBIN 3a4eT
Bcero: 101
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3. YCJIIOBUSA PEAJIM3ALIMUA TPOT'PAMMBI YYEBHOI'O IPEIMETA

3.1. TpeOoBaHusi K MHHUMAJIBHOMY MATEPHAJIbHO-TEXHHYECKOMY
o0ecrneYeHnIo

Pacnipenenenne yueOHbIX KaOMHETOB M 0OOPYAOBAHHUS B COOTBETCTBUH C
Pacnopsokennem nupexkropa U® I'VAIT Ne7 ot 17.05.2022.

3.2. UndopMmanmoHHoe odecnevyeHne o0yueHmst

Ilepeuens pexomeHayemMbIX Y4ueOHbIX u3aaHuii, WHTepHeT-pecypcos,
JIOTIOJTHUTEIbHOI JTUTEepaTyphl

OcHoBHas JuTEpaTypa:

1. BacunseB, A.A. ®usuka: ydyeOHOe mocOOME JJISI CPEIHETO
poecCUOHATBHOTO oOpazoBanus / A. A. Bacunbes, B. E. ®enopos,
JI. JI. XpamoB. — 2-¢ wu3m., uchp. U mon. — Mocka : M3marensctBo Opaiit,

2023. — 211 ¢. — (IIpodeccuonanbroe oopazoanue). — ISBN 978-5-534-05702-
7. — Texkcr : anexTpoHHbit // O6pa3oBatenbHas miargopma FOpait [caift]. —
URL.: https://urait.ru/bcode/514208.

2. Kanamraukos, H. [1. ®wusuka : ydeOHUK ¥ MPAKTUKYM IJII CPEIHETO
npodeccuonansaoro oopazoanust / H. I1. Kamamaukos, C. E. MypaBbeB. — 2-¢
u3., mepepad. u gon. — Mocksa : M3garensctBo FOpaiit, 2023. — 496 c. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-16205-9. — Tekcr
anekTpoHHbI // OOpaszoBarenwHas 1atdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/530614.

3. PomuonoB, B.H. ®wusuka: ydeOHOe 1mocoOue ISl CpPEIHETO

npodeccruonansHoro oopazosanus / B. H. PonmnonoB. — 2-¢ u3n., ucnp. u aom. —

MockBa : WznmarensctBo IOpaibit, 2023.— 265c¢.— (IIpodeccrnonanbHoe
obpazoBanue). — ISBN 978-5-534-07177-1. — Tekct : D2JIEKTPOHHBIN //
OOpazoBaTenbpHas matdopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/512604.
4, CxknsipoBa, E. A. ®usuka. Mexanuka : yaeOHO€ TocoOue It CPETHETO

1poheCCHOHAIBHOTO obpa3zoBaHus / E. A. CxisipoBa, C. 1. Ky3Hernos,



E. C. Kymokuna. — 3-e uzf., mepepad. u mon. — Mocksa : MU3mparensctBo FOpaiit,
2023. — 251 c¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-06863-
4. — Tekct : anexkTpoHHbld // OOpazoBaTenbHas miargopma FOpaliT [cailt]. —
URL.: https://urait.ru/bcode/516364.

S. Aiizennon, A.E. ®usuka: y4eOHUK U MPAKTUKYM [JISI CPEIHETO
npodeccuoHanbHoro oopaszoBanusi / A. E. Aitzeniiod. — Mocksa : M3naTenbcTBo
FOpaiit, 2023. — 335 c. — (IIpodeccuonanproe obpazoanue). — ISBN 978-5-
534-00795-4. — Tekcrt : snexkTpoHHBI // O6pa3oBarenbHas 1uiargopma FOpaiT
[catiT]. — URL.: https://urait.ru/bcode/513094.

6. KpaBuenko, H. FO. ®usuka : y4eOHUK M MPAKTUKYM IJi CPEIHETO
npodeccuonansuoro oopazosanus / H. 0. KpaBuenko. — Mocksa : 3gaTenbcTBO
FOpaiit, 2023. — 300 c. — (IIpodeccrnonanmproe obpazoanue). — ISBN 978-5-
534-01418-1. — Texcr : anektpoHHBIH // O6pa3oBarenbHas 1uiargopma FOpaiT
[caiiT]. — URL.: https://urait.ru/bcode/512690.

7. ['opnau, B. B. ®usmka: mexaHuka. DIJIEKTPUYECTBO M MATHETHU3M.

JlaGopaTopHBIil MPAaKTUKYM : ydeOHOE MocoOue JJIsi CpeTHEro MPOoPEeCCUHOHAIBHOTO

obopazoBanusi /| B.B.ITopmau. — 2-e wusm.,, mnepepab. m jgom. — Mocksa :
N3natensctBo FOpaiit, 2023. — 171 ¢. — (IlpodeccuonanpHoe oOpazoBaHue). —
ISBN 978-5-534-07608-0. — Tekct : onektponHbii // OOpa3zoBarenbHas
wiatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/516534.

8. Ponnonos, B. H. ®dusmka mis komtemxkeit : yaeOHOe mocodue s
cpeadero mnpodeccuonanpHoro ooOpaszoBanus/ B. H. PomnonoB. — Mockaa :

NznarensctBo FOpaiit, 2023. — 202 c. — (IIpodeccnonanproe oOpa3oBaHue). —
ISBN 978-5-534-10835-4. — Tekct : onektponHbli // OOpa3zoBarenbHas
wiatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/517346.

Q. ['opmau, B. B. ®usuka. 3agaun, Tectel. MeTonpl pemieHus : yaeOHoe
nmocobue s cpexHero npodeccuoHanbHOro oopaszosanus / B. B. T'opmau. — 2-¢
u3n., nepepad. m gon. — Mocksa : M3gatensctBo IOpaiit, 2023. — 343 ¢c. —
(ITpodeccuonansHoe obOpazoanue). — ISBN 978-5-534-16184-7. — Tekct
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anekTpoHHbI //  OOpa3zoBatenbHass tuiatrgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/530576.
HNuTepHeT-pecypceol

www.fcior.edu.ru (PenepasibHbII IEHTP HHPOPMALTMOHHO-00pa30BaTEIbHBIX
pecypcoB).

wwww.dic.academic.ru (Axkanemuk. CioBapy U HITUKIIONICIUN ).

www.booksgid.com (Books Gid. Dnexrponnast 6ubamoreka).

www.globalteka.ru (I'moGanteka. I'nmoGanpHass OuUOIMOTEKAa HAYYHBIX
PECYpPCOB).

www.window.edu.ru (Equnoe okHO nocTyna k 00pa3oBaTeIbHBIM pecypcam).

wWww.st-books.ru (JIyumias yueOnas mureparypa).

www.school.edu.ru (Poccuiickuii 00pa3oBarenbHblii opTai. [JJoCcTymHOCTS,
KauecTBO, 3 (HEKTUBHOCTH).

www.ru/book (DnexkTpoHHas OMOIMOTEUHAS CUCTEMA).

www.alleng.ru/edu/phys.htm (OOGpazoBarensHbie pecypcbl MHTepHeTa —
duznka).

www.school-collection.edu.ru (Enunas KOJIICKITUS TU(PPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

https//fiz.1september.ru (yueOHO-MeTOIMYECKas razeTa «Dusnkay).

www.n-t.ru/nl/fz (HoGeneBckue naypeartsl 1o Gpusuke).

www.nuclphys.sinp.msu.ru (Anepnas dusuka B UHTepHETE).

www.college.ru/fizika (ITonrotoBka xk EI'9).

www.kvant.mccme.ru  (Hay4HO-TIOMYJIAPHBIA  (PU3UKO-MATEeMATUICCKHUIA
xKypHan «KBaHt»).

www.yos.ru/natural-sciences/html  (ecTecTBEeHHO-HAyUHBIH O KypHaI s

Mononexu «IlyTe B HayKy».
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
YUYEBHOI'O IPEIMETA

OCBOCHMU y‘I€6HOFO npecamMeTa
HaIIpaBJICHHBIC Ha

KoHTponb u oOLEHKa pe3yJlbTaToB
PacKpbIBAIOTCSI  4Yepe3  IUCUUIUIMHAPHBIE
dbopMupoBaHKEe OOIIKUX KOMITETEHIIHH MO pa3jiesaM U TeMaM COJEpKaHus yaeOHOTO

pE3yNbTaTHI,

Marepuana.

Kox m HanmenoBanue

(popmupyembIX
KOMIIEeTCHIHI

Pa3zgen/Tema

THI OLEeHOYHBIX
MepOonpUATHH

OK 01. BeiGupats criocoobt
peuieHus 3a1a4y
npodeccnoHaTbEHOM
JEATSIILHOCTHA IPUMEHUTEIBHOK
pa3IMYHBIM KOHTEKCTaM

Pazpgem 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazpen 3. Temsr 3.1., 3.2., 3.3.,
3.4.,3.5.

Pasnen 4. Temr1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pa3znen 6. Temnr 6.1., 6.2.
Pazpen 7. Temsr 7.1., 7.2.

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPECTBA MTONUCKA,
aHaJIM3a ¥ UHTEPIPETAIU
uHbOpMAIHH, H
UH(POPMAIIMOHHBIC TEXHOJIOTHU
JUIS1 BBITIOJTHEHHMS 32144
npodeccnoHaTbEHOM
JEATSIILHOCTH

Pazpgen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazpen 3. Temsr 3.1., 3.2., 3.3.,
3.4.,3.5.

Paznen 4. Teme1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6. Temsr 6.1., 6.2.
Pazpen 7. Temnr 7.1., 7.2.

OK 03. ITnanupoBars u
peann30BBIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
NPEANPUHUMATENBCKYIO
JEATeNLHOCTD B
npodeccuoHanbHOM chepe,
UCIIOJIb30BATh 3HAHUS 110
(MHAHCOBOW TPAMOTHOCTH B
Pa3MYHBIX KU3HEHHBIX
CHUTYaIMIX

Pazgen 1. Temnr 1.1., 1.2, 1.3
Paszmen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.,
3.4., 3.5.

Pazgen 7. Temnr 7.1., 7.2.

OK 04. O¢dpexTruBHO
B3aMMOJICHICTBOBATh U PabOTaTh
B KOJIJIGKTHBE U KOMaH/Ie

Pazgen 1. Temnr 1.1., 1.2, 1.3
Paznen 2. Temur 2.1.,2.2., 2.3.
Pazpen 3. Temsr 3.1., 3.2., 3.3.,
3.4., 3.5.

Paznen 4. Temer 4.1.,4.2.
Paznen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temsr 6.1., 6.2.
Paznen 7. Temur 7.1., 7.2.

OK 05. OcyniecTBisiTh yCTHYIO
UIIMCbMEHHYI0 KOMMYHHUKAIINIO

Pazgem 1. Temsr 1.1., 1.2, 1.3
Pazpen 2. Temer 2.1.,2.2., 2.3.

- YCTHBIM ONIPOC;

- (pOHTATBHBIAOIIPOC;
- OIICHKa
KOHTPOJIBbHBIX paboT;
- HaOJrofeHMe 3a
XOJIOM BBITIOJTHECHUS
n1abopaTOpPHBIX padoT;
- OIICHKA BBITIOJTHEHUS
71a00paTOPHBIX PadoT;
- OLIEHKa
MPAKTUYECKHUX paboT
pemenust
KaueCTBEHHBIX,
pacueTHBIX,
poeCCUOHAIBHO
OPUEHTUPOBAHHBIX
3a/1ayv);

- OLIEHKA TeCTOBBIX
3aJIaHUM;

- HaOJrofeHue 3a
XOJIOM BBITIOTHEHHS
WHIUBUIYaIbHBIX
MPOEKTOB U OLIEHKA
BBITIOJTHEHHBIX
MIPOEKTOB;

- JK3aMeH
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Ha rOCYIapCTBEHHOM S3BbIKE
Poccutickoit denepanuu ¢
y4eTOM 0COOEHHOCTEH
COIIMAJIBHOTO ¥ KYJIBTYPHOTO
KOHTEKCTa

Pazgen 3. Temsr 3.1., 3.2., 3.3.,
3.4., 3.5.

Pasnen 4. Temr1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temsr 6.1., 6.2.
Paznen 7. Temsr 7.1., 7.2.

OK 06. IIposBnsTs

rpak 1TaHCKO-TaTPUOTHICCKYIO
MO3HIINIO, IEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJCHHE Ha
OCHOBE TPATUIIMOHHBIX
00111€UeI0BEUECKUX [ICHHOCTEH,
B TOM YHCJIC C YUECTOM
rapMOHU3AIUH
MEXXHAIMOHAIBHBIX U
MEKPEITUTHO3HBIX OTHOIIECHUH,
[IPUMEHATH CTAHIAPTHI
AHTHKOPPYMIIHOHHOTO
[TOBEIEHHUS

Pazpgem 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3., Temnr 3.1., 3.2., 3.3.,
3.4.,3.5.

Pazgen 4., Temn1 4.1., 4.2.
Pasmen 7. Temsr 7.1., 7.2.

OK 07. CoxmelicTBOBAaTH
COXPaHEHMIO OKPY’KatoLIeH
cpenbl, pecypcocOepexeHuIo,
IPUMEHSATh 3HaHUS 00
W3MEHEHUHU KJIMMarTa,
MIPUHITUITBI OEPEHKITNBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIEMCTBOBAThH B YPE3BbIYANHBIX
CUTYaLUsAX

Pazgen 1. Temsr 1.1., 1.2, 1.3
Pasnen 2. Temsur 2.1., 2.2., 2.3.
Pa3zpen 3. Temnr 3.1., 3.2., 3.3.,
3.4, 3.5.

Paznen 4. Teme1 4.1.,4.2.
Pazgen 6. Temnr 6.1., 6.2.
Paznen 7. Temnr 7.1., 7.2.
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