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Pabouas mporpamma y4eOHOTO IpeaMmeTa COCTaBieHAa Ha OCHOBaHMU DenepalbHOTO
roCyAapCTBEHHOT0 00pa3oBaTEIbHOTO CTaHAapTa CpeAHEero MpodecCHOHATBHOTO
oOpa3zoBanus 10 cneunanbHoctd  40.02.04 HOpucnpyneHuusi, YTBEPKIACHHOTO
npukazoMm Munuctepctsa rpocsetnienust PO ot 27 oktadps 2023 1. Ne 798, ®I'OC COO
(npuka3 MunuctepcTBa oopazoBanusi u Hayku PO o1 17.05.2012 Ne 413 ¢ usmeHeHusiMu
Y JIOTIOJTHEHUSIMU ), C YUETOM MIPUMEPHON 00111€00pa30BaTEeIbHOM MPOTPAMMbI CPEHETO
o0riero oopazoBanus 1o npeaMery « Pu3nkKay.
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1. OO0mas xapakTepuCTHKA NPUMepPHO pado4eil mporpaMMbIo01e00pa3oBaTeIbHOM AUCHMILIMHBI

Oo6meoOpazoBaTenbHas AUCHUIUIMHA — «Du3MKa»  SBISETCS  00sA3aTENbHOW YacThi0  00IIE00pa30BaTENBHOIO  IHMKIA
oOpazoBatenbHoi nporpammbl B cooTBeTcTBUN ¢ PI'OC CIIO no cnenmansuoct 40.02.04 FOpucnpyaeHms.

B cootBerctBUm ¢ ®DI'OC COO Dusuka sBasieTCs 0053aTeIbHON TUCITUTIIMHON HA YPOBHE cpeaHero odmero oopasoanus. Ha
U3ydeHue AUCUMIUINHBI «Du3nka» Ha 0a30BOM YPOBHE OTBOAUTCS TPU 3a4ETHBIE €AMHUIIBL.

B 3aBucumoctH 0T mnpodecCHOHANBHOM HANMPABIEHHOCTH MOJydyaeMod mpodeccun / CHEHUAIBHOCTA CPEIHErO
npoecCHOHaNBHOr0 00pa30BaHMs IMPENOAABaTeNIb CAMOCTOSTEIBHO OIpPEAEseT MOCIEA0BATEIbHOCTh U3YYEHUSI U O0BEM YacoB,
OTBOJUMBI Ha M3Y4YEHHE OTIENBHBIX TEM, a TAK)KE€ MOXKET MPOBOJUTH JaOOpaTOpHbIE pabOThl MO CBOEMY YCMOTPEHHUIO C y4ETOM
UMEIOIIErocsl 000PY10BaHUS.

1.2. He.]'ll/l U IVIAHUPYEMBIC PE3YJIbTAaThI 0CBOCHUA THCIHUIIJINHBI:

1.2.1. Heau AUCUUNJINHBI:

Coneprxkanue porpamMmmbl 00111e00pa3oBaTEIbHON TUCHUIITHHBI DU3MKa HAMIPABICHO HA JOCTHKEHHUE CIICTYIONTUX 1IEeIIeH:

e (opmupoBaHue y 00yJarOMUXCs YBEPEHHOCTH B ICHHOCTH 00pa30BaHM,3HAYNMOCTH (PM3UICCKUX 3HAHUH JIJIT COBPEMEHHOTO
KBTI (HUITUPOBAHHOTO CIICITUAIMCTA IPU OCYIIICCTBICHUH €T0 MPOo(heCCHOHATBHON EATeIbHOCTH,

¢ (opmMupoBaHHME €CTECTBEHHO-HAYYHOU IPAMOTHOCTH;

e OBJaJCHHUE CICIU(PUIECKON CUCTEMOMN (PU3NUECKUX MTOHATUN, TEPMUHOJIOTUEN U CUMBOJIMKOM;

® OCBOCHHUE OCHOBHBIX (DH3NYECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIQJICHHC OCHOBHBIMM METOJaMH HAyYHOTO TO3HAHUS TPHPOMABI, MCIOJb3YeMBIMH B (U3HMKe (HAOIIOACHUE, ONMHUCAHUE,
WU3MEpPCHHE, BBIABMKCHUE THIIOTE3, MPOBEACHUE SKCIIEPUMEHTA);

® OBJAJCHHEC YMCHUSIMH 00pabaThiBaTh JaHHBIE DJKCIEPUMEHTa, OOBICHATH TMOJYUYCHHBIE pE3yJIbTaThl, YCTAHABIMBATH
3aBUCUMOCTH MEXIY (PU3UIECKUMHU BETMYMHAMU B HAOJIFOIA€MOM SIBJICHUH, JIEJIaTh BHIBOIHI,

¢ (opmupoBaHNEe YMEHHUS peniaTh GU3HUSCKHE 3aa9H Pa3HBIX YPOBHEH CIIOKHOCTH;

® Dpa3BUTHE MMO3HABATEIILHBIX HHTEPECOB, MHTEIJIEKTYAJIbHBIX U TBOPUYECKHUX CIOCOOHOCTEH B Mpoliecce MPUOOPETEHUS 3HAHUM ¢
WCITOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB HH(GOPMAIIMH U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH; YMEHUM (OpMyIUpOBATH U

a



000CHOBBIBATh COOCTBEHHYIO TO3HIIMIO 110 OTHOLIEHUIOK Pu3ndeckor HHGOpMAIUH, MOTy4aeMON U3 Pa3HbIX HCTOYHUKOB;

® BOCIHMTAHUE UYBCTBA TOPJIOCTH 32 POCCUHCKYIO (PU3UUYECKYIO HAYKY.

OcBoenue kypca O/l «®@usuka» npeanoaaracT pelieHne cieIyolnx 3a1ad:

e mpuoOpeTeHue 3HaHUN 0 (HyHIaMEHTANTbHBIX (DU3HMUECKUX 3aKOHAX, JISXKAIIUX B OCHOBE COBPEMEHHOW (PU3UYECKOW KapTHUHBI
MUpa, MPHUHIIMUIIOB JIEHCTBUS TEXHUYECKUX YCTPOHUCTB M MPOU3BOACTBEHHBIX MPOIECCOB, O HanOoJIee BaXKHBIX OTKPBITUSAX B 00IaCTH
(Gu3MKH, OKa3aBIINX OMpPEEIIONIee BIUSHUE Ha PA3BUTHE TEXHUKH U TEXHOJIOTHH;

® [OHMMaHUE (PU3UUECKOM CYIIHOCTH SIBJICHUM, IPOSBISIOIIUXCS B paMKax MPOU3BOJICTBEHHON EATEIbHOCTH;

® OCBOEHHE CIOCOOOB HCHOJb30BaHUS (U3NYECKUX 3HAHUM Ui PEIICHUS NPAKTHUYECKUX M TNPOQEecCHOHANbHBIX 3ajad,
00BACHEHHUS SIBJICHUI MPUPOJIbI, MPOU3BOJCTBEHHBIX H TEXHOJIOTHUECKUX MPOLIECCOB, IPUHIUIIOB ACHUCTBUS TEXHUUYECKUX MPUOOPOB U
YCTPOMCTB, 0OecrneueHnst 0€30MacHOCTH TPOU3BOACTBA U OXPaHbI IPUPO/IBI;

e (opMUpOBaHME YMEHHUI pelaTh y4yeOHO-IPaKTHUECKUE 3aadd (U3UYECKOTO COAECpKaHUS C YYETOM MpodeccHoHaTIbHOM
HaIIPaBJICHHOCTH;

e [IpuOOpETEeHUE ONBITA MO3HAHUS U CAMONIO3HAHUS; YMEHHUI CTABUTH 3aJa4M U PeIIaTh Npo0JIeMbl ¢ Y4ETOM pOo(hecCHOHATBHOM
HaIpaBJIEHHOCTH;

e (opmupoBaHHEe YyMEHUN UCKATh, aHAIM3UPOBATH U 00pabaThIBaTh (PU3UUECKYI0 HHPOPMALIUIO C YUYETOM MPOPECCHOHATBHON
HaIlPaBJICHHOCTH;

® [OJIFOTOBKA OOYyYarOLUXCs K YCIEUTHOMY OCBOCHHIO TUCLUIUIMH U MOAYJEH NMpodecCHOHAIBHOro IUKIa: (GOPMUPOBAHUE Y
HUX YMEHHH U ONBITa JEATSILHOCTH, XapaKTEPHBIX IS Tpodeccuii / TOMHKHOCTEH CITYKAIIUX WM CHEIHATbHOCTEH, TOTyYaeMbIX B
npodeCCUOHANIBHBIX 00pa30BaTEIbHBIX OPraHU3AIUAX;

® MOJArOTOBKa K (OPMHUPOBAHHIO OOMIMX KOMIETEHUUH OyIylIero CcrhenuaiucTa: caMooOpa3oBaHHs, KOMMYHHKAIUH,
NPOSIBICHUS] TPAXKIAHCKO-NIATPUOTUYECKON MMO3HUIMH, COTPYJAHUYECTBA, NPUHATHS PEIIEHUNA B CTAHAAPTHOM M HECTaHAAPTHOMN
CUTYyallUsIX, MPOEKTUPOBAHUS, MPOBEACHUS (U3MUYECKUX H3MepeHui, 3((PEeKTUBHOrO U O€30MACHOI0 MCMOJIb30BAHMS PA3TUUYHBIX
TEXHUUYECKUX YCTPOUCTB, COOIOICHHS MPABUII OXPAHBITPYa TPH padoTe ¢ GU3NIECKUMU TPUOOpaMU U 000PYIOBAHUEM.

Oco0eHHOCTh (POPMUPOBAHUS COBOKYITHOCTH 3a/1a4 U3y4eHUs (GU3HUKH JIJIs1 CUCTEMBI CpPEeTHEr0 MPOo(heCcCUOHATBLHOT0 00pa30BaHUs
3aKJIFOYAeTCsl B HEOOXOAMMOCTH pealln3alui Npo(eCcCUOHAIbHOW HANpPaBJIEHHOCTU pelIaeMbIX 3a/ad, y4éTa ocoOeHHOCTEN chepsl
JeSITEIbHOCTH OYIyIIUX CIIEUATUCTOB.



B pesynbrare 0cBO€HUS JUCHUILIMHBI 00YUYAIOIIUIICS J0JIKEH 3HATD.

® CMBICJ MOHATHM: (U3NYECKOE SBJIICHHE, TUIOTE3a, 3aKOH, TEOPHs, BEHIECTBO, B3aUMOJECHCTBUE, AJIEKTPOMATHUTHOE TIOJIE,
BOJIHA, OTOH, aTOM, AaTOMHOE S]IPO, MOHU3UPYIOIINE U3ITYyUEHUS;

® CMBICT (PU3MYECKHX BEJIMYUH: CKOPOCTh, YCKOPEHHUE, Macca, CHIia, UMITYJIbC, paboTa, MeXaHWYecKasi SHEpPrus, BHYTPCHHSI
9Heprusi, abCOJIOTHAs TeMIIepaTypa, CPEAHSsI KHUHETUYECKas SHEPrHsl YacTHI[ BEIECTBA, KOJMYECTBO TEIUIOTHI, AJIEMEHTapHBIN
DIIEKTPUYECKUH 3apsz;

® CMBICI (PU3UYECKMX 3aKOHOB KJIACCUYECKOW MEXaHHWKH, BCEMHUPHOIO TATOTEHUS, COXPAHEHUS D3HEPIUH, HUMIIyJIbCca U
3JIEKTPUYECKOTO 3apsia, TEPMOJIMHAMUKH, JIEKTPOMAarHUTHON UHIYKIUH, PoTo3PdeKTa;

® BKJIaJl POCCHUICKUX U 3apyO€KHBIX YUECHBIX, OKa3aBIINX HAMOOJIbIIIEE BIUSIHUE HA PA3BUTHE (PU3HKHU;

B pe3ynbrare 0CBOEHUS JUCHUIUIMHBI 00YYatOUIUICs H0JI2KeH YMeTh:

® [IPOBOJIUTH HAOIOACHUS, INIAHUPOBATH U BBHIOIHATH SKCIIEPUMEHTHI,

® BBIIBUTaTh THUIOTE3bl U CTPOUTH MOJIETH,

® [IPUMEHSTH MOJTYUYEHHBIE 3HAHUS 10 PU3HKE I OOBSICHEHUS Pa3HOOOPA3HbIX (PU3NYECKUX SIBJICHUN U CBOMCTB BELIECTB;

® IIPAKTHUYECKH UCIOJIb30BaTh (PU3NUYECKUE 3HAHUS;

® OIICHUBAThH JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(pOpMaLny;

® UCIOJb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS JJIA PELICHUs MPAKTUYECKUX 3a]1ay MOBCEIHEBHOM U3HH, 00eCreUeHUs
0€e301acHOCTH COOCTBEHHOM JKU3HU, PALIMOHAIBHOTO IPUPOIOTIOIB30BAaHUS U OXPaHbl OKPY KAIOLIEH cpebl.

® OIUCHIBATH U OOBSICHATH (PU3NUECKHE SIBIICHUS M CBOMCTBA TEJI: CBOIMCTBA a30B,’KUIKOCTEN M TBEPABIX TEJ; AJIEKTPOMArHUTHYIO
WHIYKLUIO, PpaclpOCTPAHEHUE 3JEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; W3IYYEHHWE M IOIJIOUICHHWE CBETa aTOMOM;

dboTodddexr;

® OTJIMYaTh 'MIIOTE3LI OT HAYYHBIX TCOpHﬁ;

¢ JCJIaThb BBIBOJBI HA OCHOBC SKCIICPHMMCHTAJIBHBIX JAaHHBIX,

¢ IIPUBOAWTL IIPHUMCPHBI, IIOKA3bIBAIOIHC, YTO!: Ha6J'HOI[eHI/I$I " SKCIICPUMCHT ABJIAIOTCA OCHOBOM JJI BBIIBHXKCHHSA TUIIOTE3 U
TCOprI, IMO3BOJIAIOT IMIPOBEPHUTH NCTUHHOCTDb TCOPETUUCCKUX BBIBOJOB, (i)I/ISI/I‘ICCKa}I TCOPUA JAa€CT BO3MOXKHOCTD OOBSACHATH U3BECTHEIC
SABJICHUA IIPUPOALI U HAYYHBIC q)aKTLI, IMPCACKa3bIBATh €IIC HCU3BCCTHLIC SABJICHU A,



® IPUBOAUTH MPUMEPHI MPAKTUYECKOTO HCMIOIB30BAHUS (U3NYECKUX 3HAHUI: 3aKOHOB MEXaHUKH, TEPMOIMHAMHUKHU MU
IEKTPOJUHAMUKHN B DHEPIETUKE; PA3NIMYHBIX BUAOB 3JIEKTPOMArHUTHBIX M3JYyYEHUW Ul PA3BUTHA Paguo W TEIEKOMMYHHUKAIUH,
KBAHTOBOM (PM3UKHU B CO3JaHUU JIEPHON IHEPIETUKHU,J1a3€POB;

® BOCIPUHUMATH U Ha OCHOBE MOJIyUYE€HHBIX 3HAHUH CAMOCTOSITENIFHO OIICHUBATh HH(POPMALIHIO, COACPIKAIILYIOCS B COOOIIEHUSIX
CMMU, NUHTepHeTe, HAyYHO-TIOMYJISIPHBIX CTAThSX.

® [IPUMEHSATH MMOJTYYEHHbIE 3HAHUS JJI PELICHHs (PU3NUECKHX 3a]1ay;

e ONpENENAThL XapakTep (pU3MIECKOro mporecca 1o rpaduky, tabuuie, Gopmyie

U3MEPATH pAll (PU3NUECKUX BEIMYMH, IPEACTABIISI PE3yJIbTaThl U3MEPEHUHN C YUETOM UX NOTPEIIHOCTEN.

1.2.2. Ilnanupyembie pe3yabTaThl 0CBOCHHS 001Ie00pa3oBaTebHON AMcHUILIMHBI B c00TBeTcTBHU ¢ PI'OC CIIO u Ha
ocHose PI'OC COO

Kon u HaumenoBaHue IL1annpyemMsble pe3yibTaThl OCBOCHUS AUCHUIIMHBI

(dhopMupyeMbIX O6mmel JucuMILInHAPHbIE2

KOMIIeTeH U

OK 01. Bsi6upatsb criocoOsl B yacTH TPpy10BOro BOCIIUTAHNSA: - copMupoBaTh MpEJICTaBIEHUS O POJIM M MecTe

peuieHus 3a1ay - TOTOBHOCTB K TPYZly, OCO3HaHHE [IEHHOCTH MacTepcTBa, | (U3MKU U aCTPOHOMHM B COBPEMEHHOM HayqHOH

npodeccuoHaTbHON Tpyanosooue; KapTUHE MUPA, O CUCTEMOOOpa3yrolel poiau (PU3NKU B

JEATEIbHOCTH IIPUMEHUTEIILHO - TOTOBHOCTb K aKTHUBHOM AEATEIbHOCTU pa3sBUTUM  E€CTECTBEHHBIX  HAyK, TEXHUKH H

K pa3jIM4HbIM KOHTEKCTaM TEXHOJIOTMYECKON M COLMAJIbHON HANPaBICHHOCTH, COBPEMEHHBIX TEXHOJIOTHH, O BKJIAJ€ POCCUMCKUX U
CHOCOOHOCTh MHUIIUUPOBATD, TNIAHUPOBATH U 3apyOeXHbBIX Y4YEHBIX-(DU3MKOB B pa3BUTHE HAYKU;
CaMOCTOSITENILHO BBIIIOJIHATH TAKYIO 1€ATEIbHOCTB; MOHMMaHHe (QHU3NYECKOW CYITHOCTH HaOII0JaeMbIX
- HHTEpEC K pa3InyHbIM chepam npodeccuoHaTbHON SIBJIGHUH MHKPOMMpA, MaKpoMuUpa M METraMmupa;
JIeATEIbHOCTH, IIOHUMAHUE POJIM AaCTPOHOMHUH B IPAKTHUECKOU
OsiaieHHe YHHBEPCAJIBLHBIMH Y4eOHBIMH JEATEIBHOCTH 4YEJIOBEKA M JAJbHEHIIEM Hay4dHO-
NO3HABATEJIbHBIMH AeHCTBUIMMU: TEXHUYECKOM  pa3BUTUH, poiau  (u3uku B
a) 0a3oBble JIOTHYECKHUE NeHCTBHA: dbopMupoBaHurd  Kpyrozopa U  (PyHKIUOHAIBHOM

1 Yka3biBaloTcs GpopMUpyeMble IMYHOCTHBIE U MeTanpeaMeTHble pe3yabTaTbl U3 PI'OC COO (B nocnenHeit pegakuuu ot 12.08.2022) B oTrs1arosibHoi popme
2 /lucumninHapHble (IpeiMeTHbIE) Pe3y/IbTaThl YKA3bIBAIOTCSA B COOTBETCTBUH C UX MOJIHBIM IepedyHeM Bo PT'OC COO (B nmocieaHed pegaknuu ot 12.08.2022
JIJIs1 6a30BOTO U YTJIyOJIEHHOTO YPOBHS 00y4YeHUSs



- CaMOCTOSITEIBHO (POPMYIUPOBATH U aKTYyaJIU3UPOBATH
npo0JemMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJII/IBaTL CymeCTBeHHLIfI HpI/I3HaK NN
OCHOBAaHHUA OJIA CpaBHCHI/ISI, KHaCCI/I(bI/IKaL[I/II/I 148
000011IeHHS;

- ONIPECIIATH 1NN AeATEIbHOCTH, 3a/1aBaTh TapaMeTPhl
158 KpI/ITCpI/II/I HUX OJOCTUKCHUA,

- BBIABJIATDH 3aKOHOM€pHOCTI/I u HpOTI/IBOpe‘II/Iﬂ B
paCCManI/IBaeMI)IX SABJICHUAX

- BHOCHUTH KOppCKTI/IBBI B ACATCIBHOCTD, OICHUBATDH
COOTBCTCTBHUC pe3y.HI)TaTOB neiaiaM, OICHUBATh pI/ICKI/I
MOCJIEACTBUI IeITEILHOCTH,

- pa3BUBATh KPEATHBHOE MBIIICHUE TP PEIICHUN
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIeI0BaTEIbCKUE TeHCTBUS:

- BIIQJIETh HaBbIKAMHU y4eOHO-UCCIIE0BATEIbCKOMN U
MPOEKTHOMH J1eATETbHOCTH, HABBIKAMU Pa3pelIeHUs
npobiuewm;

- BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U
aKTyaJIu3UpOBaTh 33/1a4y, BBIIBUTaTh TUIIOTE3Y €€
pellIeHus, HaXOAUTh apTyMEHTHI 7S I0Ka3aTeNbCTBA
CBOMX YTBEPXKICHUH, 3a7]aBaTh MapaMeTpbl U KPUTEPUU
pelIeHUS;

- aHaJ'II/ISI/IpOBaTI) HOJ'Iy‘IeHHI)Ie B X01€ peI_HeHI/ISI 3a1a4uu
peBy.]'II)TaTI)I, KpI/ITI/I‘—IeCKI/I OLCHUBATh UX JIOCTOBepHOCTI),
HpOFHO3I/IpOBaTI) N3MCHCHUEC B HOBBIX YCJ'IOBI/ISIX;

- YMCTI) nepeHochL 3HAHUS B HOSH&B&TGJ’IBHYIO 158
HpaKTI/I'—IeCKYIO O6J'IaCTI/I KHU3HEACATCIIBHOCTH,

- YMCTI) I/IHTerI/IpOBaTB 3HAHUS U3 pazm,lx Hpe)IMeTHI)IX
oOJacrei;

- BBIIBUTATh HOBBIE HJICH, NTPEIaraTh OpUTrHHAILHbIE
MOAXObI U PEIICHHUS;

IPaMOTHOCTH 4YEJIOBEKA Ul PELICHUs] MPAKTUYECKUX
3a1au;

- copMHpOBaTH YMEHUS pelaTh pacueTHBIC 3a]a9u C
SBHO 3aJlaHHOM (PU3MUYECKOW MOMAEBIO, HCHOIb3Ys
¢u3nyecKkne 3aKOHbI U MPUHIHUIIB; HA OCHOBE aHAIN3a
yCIOBHSA 3aJaud BBIOMpATh (PU3MUECKYIO MOJIEINb,
BBIICNATh (DU3MUECKUE BEIUYMHBI U (POPMYIIBL,
HEOOXOUMBbIE 1JIs €€ PELIeHUs], IPOBOUThH PACUEThI U
OLICHUBATh  PEAJbHOCTh IMOJYYEHHOIO  3HAYECHMUS
(GU3NYEeCKOll  BENIMYMHBI, pemaTh KayeCTBEHHBIC
3a/layM, BBICTpauBas JIOTMUECKU HEIPOTHUBOPEUUBYIO
LEMOYKY pacCyXJICHUM C ONopoil Ha H3yUYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKHE SIBICHUS;

- BIAACTh OCHOBOIIOJATAIOIIUMU  (PU3HUECKUMHU
NOHATUSMU W BEIUYMHAMH, XapaKTEepPU3YIOUIUMU
¢usnyeckue npoueccsl (CBI3aHHBIMU C MEXaHUYECKUM
JBUKECHHEM, B3aUMOJIECHCTBUEM TEJl, MEXaHUYECKUMHU
KoJeOaHUsIMH W BOJHAMH; ATOMHO-MOJIEKYJISIPHBIM
CTPOEHHEM BEIIECTBA, TEIJIOBBIMU  IIPOLIECCAMU;
IEKTPUIECKUM u MarHUTHBIM MOJIIMH,
IEKTPUIECKUM TOKOM, ANEKTPOMAarHUTHbIMU
KOJIeOaHUSAMU M BOJIHAMH; ONTUYECKUMU SIBICHUSMU;
KBaHTOBBIMHM  SIBICHUSIMH, CTPOCHHMEM aromMa H
aTOMHOTO  Si7pa, PaJWOaKTUBHOCTHIO); BIIAJCHHE
OCHOBOIOJIaralouMu aCTPOHOMUYECKUMHU
MOHSTHUIIMH, MO3BOJISIOIIUMU XapaKTepu30BaTh
MPOLIECCHI, MPOMCXOASIINE Ha 3BE3/1aX, B 3BE3IHBIX
CUCTEMax, B MEXIaJlaKTUYECKON cpefe; IBUKEHHE
HEOECHBIX TeJI, SBOJIIOINIO 3Be3] U BeeneHHoi;

- BJIQJIETh 3aKOHOMEPHOCTSAMHU, 3aKOHAMHU U TEOPHUSIMU
(3akoH BcemupHoro Tsirorenus, 1, I1 u 11 3akoHbI
HproToHa, 3aK0H COXpaHEHUs] MEXaHUYECKOM SHEPIruu,



OK 02. Ucnonb3oBath
COBpEMEHHBIE CPEJICTBA
MOKCKA, aHaTN3a U
WHTEpIpEeTA HHHOPMAIIUH,
1 UHGOpPMaAIMOHHbIE
TEXHOJIOTUH JIJISl BBITOJTHCHUS
3a1a4 mpodeccruoHambHOM
JEeSATEIEHOCTH

- CIIOCOOHOCTh UX HCII0JIb30BAHUSA B [TI03HABATEIBHOMN
U COLIMAJIBHOW ITPAKTUKE

B o0s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- ¢(OpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U 0OILIECTBEHHOW MPaKTUKH, OCHOBAaHHOTO Ha
JMAJIOre KyJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO
MeCTa B MOJIUKYJIbTYPHOM MUDE;

- COBEpPIIEHCTBOBAHUE A3BIKOBOM M YATATEIBCKOU
KYJIBTYpPBI KaK CPe/ICTBa B3aUMOJICHCTBUS MEXKTY
JIIOJIbMU U TTO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTU HAyYHOU JesITeIbHOCTH,
TOTOBHOCTb OCYHIECTBIISATh IPOEKTHYIO 1
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B
Tpymnne;

OsiajeHHe YHHBEPCAJIbLHBIMH Y4eOHBIMH
NO3HABATEJIbHBIMH AeHCTBUSIMU:

3aKOH COXpPAHEHUS UMITYJbCA, IIPUHIUI
CYIEPIO3ULMH CUJI, IPUHILIUIT PAaBHOIIPABHOCTH
HMHEPLHAIBHBIX CUCTEM OTCUETA; MOJIEKYJIIPHO-
KMHETUYECKYIO TEOPUIO CTPOEHMSI BELLIECTBA, [A30BbIE
3aKOHBI, IEPBBIN 3aKOH TEPMOJNHAMUKH; 3aKOH
COXPaHEHUs AIEKTPUUECKOTO 3apsa, 3akoH Kynona,
3akoH Oma Juisl ydacTka 1enu, 3akoH Oma Juist MoJIHON
AIEKTPUYECKON 1enu, 3aKoH J>oyis - JIeHa, 3akoH
3JIEKTPOMAarHUTHOM MHAYKLMH, 3aKOH COXPaHEHUs
SHEPrUH, 3aKOH NPSIMOJIMHEHHOIO pacnpoCTpaHEHUs
CBETAa, 3aKOH OTPAKEHUS CBETA, 3aKOH IIPEJIOMIICHUS
CBETA; 3aKOH COXPAHEHHUS YHEPIUH, 3aKOH COXPAaHEHUS
MMITYJIbCA, 3aKOH COXPaHEHMsI NEKTPUYECKOTO 3apsiza,
3aKOH COXPaHEHMS MacCOBOTO YKCJIA, IOCTYIIAThI
bopa, 3aK0H pain0aKTUBHOIO PacIa/ia); yBEPEHHOE
MCIIOJIb30BaHKE 3aKOHOB U 3aKOHOMEPHOCTEN IIPH
aHanmu3e GU3NYECKUX SIBICHUN U MPOLIECCOB

- YMETb YUUTHIBATh I'PAHUIIBI IPUMEHEHNS N3YYEHHBIX
¢u3nyeckux Mozesei: MaTepuanbHas TOUKa,
MHEpLMaIbHas CHCTEMA OTCYETa, UICAIbHBIN Ias3;
MOJIETIN CTPOEHHUS ra30B, )KUJIKOCTEN U TBEPBIX Tell,
TOYEUYHBIN JJIEKTPUUECKUH 3aps, siepHas MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOT'O Si7jpa IpH
peuieHny GU3NYecKux 3aaad

- yMeTh (OPMUPOBATH COOCTBEHHYIO MO3ULIUIO IO
OTHOINICHUIO K pU3ndeckoil nHpopMaluu,
M0JIy4aeMOi U3 pa3HbIX HCTOUHUKOB, YMEHUI
HCIO0JIb30BaTh HU(POBHIE TEXHOJIOTUY JIJISl TIOUCKA,
CTPYKTYpPUPOBAHHUS, UHTEPIIPETALIUN U TPEJCTABICHUS
y4eOHOW 1 HAyYHO-TIOMYJISIpHON MHpOpMAIINH;
pa3BUTHE YMEHUH KPUTHUYECKOTO aHAJIN3a
nojryyaeMoi nxupopmanuu



OK 03. ITnaaupoBats u
peann30BbIBaTh COOCTBEHHOE
poeCCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATETCKYIO
JeSTEeTHbHOCTD B
npodeccruonanbHoil chepe,
UCITOJIb30BaTh 3HAHUSA IO
(uHAHCOBOW TPAMOTHOCTH B

B) padoTta ¢ nHgopManmeii:

- BJIaJICTh HaBbIKAaMH MOJyYeHUs HHPOPMALIUU U3
VCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYIIIECTBIIATh IOUCK, aHAIN3, CHCTEMATU3aLIUI0 U
UHTEpIpEeTannio HHPOPMALUHU Pa3TMIHBIX BUJOB U GOPM
IIPEJICTaBICHHUS];

- CO3/1aBaTh TEKCTHI B PA3JIUYHBIX (OpPMATAX C YIETOM
Ha3zHauYeHUs HH(OPMAIINH U 1IEJICBON ayAUTOPHH,
BbIOMpas ONTUMANIbHYIO (POPMY MPEACTABICHUS U
BU3YaIM3aliy;

- OLICHUBATh IOCTOBEPHOCTb, IESTUTUMHOCTb
UH(pOpMalNK, €€ COOTBETCTBHE IIPABOBBIM U MOPAJIbHO-
THUYECKUM HOpMaM;

- UCTOJIb30BATh CPEACTBA MHPOPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B peLLICHUN
KOTHUTHBHBIX, KOMMYHMKATHBHBIX 1 OpPraHU3allMOHHBIX
3aja4 ¢ coOIroieHneM TpeOOBaHU SPrOHOMUKH,
TEXHUKU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHms,
IPaBOBBIX U ITUYECKHX HOPM, HOPM HH(OPMAIIMOHHON
0€30IMacCHOCTH,

- BJIaJIeTh HaBbIKaMM PAacliO3HaBaHMS U 3aILUTHI
uHpopMannu, UH(HOPMAIIMOHHOMN 0€301MacHOCTH
JUYHOCTH

B o0Js1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

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

- CITIOCOOHOCTH OLIEHUBATh CUTYALMIO U TPUHUMATh
OCO3HAHHBIE PEelIeHUs, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HAHME JMYHOTO BKJIa/la B TOCTPOECHUE YCTONYHUBOIO

Oymymuiero;

- BJIAZIETh OCHOBHBIMU METOJJaMH HAYYHOT'O TIO3HAHMS,
HCIOJIb3YEMBIMU B (pU3UKE: TPOBOAUTD MPSIMbIE U
KOCBEHHbIE U3MepeHusl GU3NYECKUX BEINYHH,
BBIOMpAsi ONITUMAJIbHBIN CIIOCO0 M3MEpPEHUs 1
HCIIOJIb3YSl U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEH
M3MepeHuil, MPOBOIUTH UCCIIEI0BAaHUE 3aBUCUMOCTEN
(U3MYECKUX BEJIMYMH C UCIIOJIB30BaHUEM MPSIMBIX
U3MEPEHUH, OOBSACHATH MOJyYSHHbIE PE3YIbTATHI,
UCTOJB3Ys PU3NUECKUE TEOPUH, 3aKOHBI U TIOHATHS, U
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PA3JINYHBIX ) XU3HCHHBIX
CUTyaluiaXxX

- OTBETCTBEHHOE OTHOIIIEHNE K CBOMM POJIUTENSIM U (WIIN)
JIPYTUM YJIEHAM CEMbH, CO3aHUI0 CEMBU Ha OCHOBE
OCO3HAHHOTO MPUHATHUS LEHHOCTEN CEMEMHOM )KU3HU B
COOTBETCTBUU C TPAIULHUAMU HapoaoB Poccuu;
OBiaieHHue YHHBEPCAJbLHBIMH PeryJsiTHBHbIMU
AeCTBUAMMU:

2) cCaMOOPraHM3alUs:

- CaMOCTOSITEIBHO OCYIIECTBIIATH [I03HABATEIbHYIO
JESATEeTbHOCTD, BBISIBJISTH TPOOJIEMBbI, CTABUTH U
dbopMyIupoBaTh COOCTBEHHBIC 3a/1a4H B
00pa30BaTeNIbHON 1eATEIbHOCTH U JKU3HEHHBIX
CUTyalLUsX;

- CAaMOCTOSITEIBHO COCTABJIATH IUIAH PEUICHHs TPOOIEMbI
C YYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANIOYTEHNH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO
HIUPOKOM SPYIUINH B pa3HBIX 00JacCTSIX 3HAHUH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30oBaTeNbHBIN U
KYJIbTYpPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb:

HCIIONIE30BATh MIPpUEMbI peIeKCHH IS OLIEHKH
CUTYyalluH, BBIOOpA BEPHOT'O PELICHMUS;

- YMETb OIIEHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMATH
PEIICHUS TI0 UX CHUKEHUIO,

B) IMOLMOHAJIBbHBIN MHTEJIEKT, MIPEAINOJIAr aloLuii
c¢OopMHPOBAHHOCTD:

BHYTPEHHEN MOTHBALMH, BKIIFOYAIOIIEH CTPEMIIEHUE K
JOCTH>KEHUIO LIEIHU U YCIIEXY, ONTUMU3M,
MHUIMATUBHOCTh, YMEHUE IeHCTBOBATh, HCXO/I U3 CBOUX
BO3MOKHOCTEH;

JIeNIaTh BBIBOJIBI; COOIIOIATh TIpaBmiia 0€3011acHOTO
TpyJa NP MPOBEACHUH UCCIICIOBAHUIA B paMKax
y4eOHOT0 SKCIIEpUMEHTa U y4eOHO-
HCCIIeIOBATENILCKOM IEITETbHOCTH C HCIIOIh30BaHHEM
U (QPOBBIX U3MEPUTEITHHBIX YCTPOICTB H
nabopaTtopHOTO 000pyI0BaHUS; CHOPMUPOBAHHOCTD
MIPEJICTABICHUI O METOAAX MONyUYEHUSI HAyIHBIX
ACTPOHOMHUYECKUX 3HAHUM;

- oBJa/1eTh (CPOpPMHUPOBATH TIPEICTABICHNS)
IpaBHUJIaMU 3aMucu pu3ndeckux Gopmyi penbedHo-
TOYEUHOM cucTeMbl 00o3HaueHut JI. bpaiins (s
CJIETIBIX U CIIA0OBUASIINX 00YJArOIIUXCS)
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OK 04. DddextnBHO
B3aUMOICHCTBOBATH U
paboTaTh B KOJUICKTHBE U
KOMaH/1e

- SMIIATHH, BKJIIOYAOIEH ClIOCOOHOCTh TIOHUMATh
AMOLIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €TO MPU
OCYILECTBIICHUH KOMMYHUKAIIUH, CIOCOOHOCTH K
COUYBCTBHIO U COIIEPEKUBAHUIO;

- COLIMAJIbHBIX HAaBBIKOB, BKJIFOUAIOLUX CIIOCOOHOCTh
BBICTPAuBaTh OTHOIIECHHUS C IPYTUMHU JIIOJIbMH,
3a00TUTHCSI, IPOSABIIATH UHTEPEC U pa3pelaTh
KOH(JINKTHI

- FOTOBHOCTb U CIIOCOOHOCTH K 00pa30oBaHUIO U
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBbIKaMU y4eOHO-HCCIIE10BATENbCKOM,
IIPOEKTHOM U COLIMAIIBHOM JEATEIIBHOCTH;

Osgi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU
JelCTBUSIMU:

0) coBMeCTHAasl 1eSITEJIbHOCTD.

- IOHUMAaTh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHON
U MHIUBU1YaJIbHON pabOThI;

- IPUHUMATH L€ COBMECTHOU JEATEIBHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS II0 €€
JOCTH>KEHHIO: COCTAaBJIATH IUIaH IEUCTBUM, paclpeaeaTh
POJIN C YIETOM MHEHHMM Y4aCTHUKOB 00CYKJaTh
pe3yJbTaThl COBMECTHOM pabOThI;

- KOOPJIMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSX
pealbHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUS,

- OCYUIECTBIIATH MO3UTUBHOE CTPATETUUYECKOE NTOBE/ICHNE
B Pa3JIMYHBIX CUTYAIUSIX, IPOSBISATH TBOPUECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PeryisiTHBHBIMHA
NeUCTBUAMM:

') NPUHATHE ce0sT M IPYTrUX JHOeii:

- OBJIQJICTh YMECHUSMH PabOTATh B TPYIIIIEC C
BBITTOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATh PabOTY IPYIIIbI, PAIMOHATIBHO
pacIpenensTh AeATeIIbHOCTh B HECTAHIAPTHBIX
CHUTYaIIUsX, aJICKBATHO OICHUBAThH BKJIAJl KQXKJIOTO M3
YYaCTHHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM
IPOOIEMBI



OK 05. OcymiecTBiATh
YCTHYIO U TUCbMEHHYIO
KOMMYHUKAIMIO Ha
rOCyJapCTBEHHOM SI3bIKE
Poccuiickoit denepaiyu ¢
y4eTOM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

- IPUHUMATh MOTHUBBI U aPTYMEHTHI JIPYTUX JIIOACH Mpu
aHAJIN3€ PE3YIIBTATOB JICATEIbHOCTH;

- IPU3HABATh CBOE MPABO U NIPABO APYTUX JOJEH HA
OIINOKH;

- pa3BHUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUN
JIPYroro 4ejoBeKa

B o0s1acTH 3¢TeTHYECKOT0 BOCTIUTAHUS

- 3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIFOYAsl 3CTETUKY
HAyYHOT'O TBOPUYECTBA, MPUCYIIETro (PU3MIECKON HAyKe;

- CIMIOCOOHOCTH BOCIIPUHUMATD Pa3JIMYHBIC BUIbI
MCKYCCTBA, TPAAUIMU U TBOPUYECTBO CBOETO U APYIHX
HapoJI0B, OLYIIATh 3MOLUOHAIBLHOE BO3ACHCTBUE
HCKYCCTBA;

- YOXKICHHOCTh B 3HAYMMOCTH JIJIsl JINYHOCTU U
o0miecTBa OTEUECTBEHHOTO 1 MUPOBOT'O UCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TPAJAULINI U HAPOJAHOTO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPAXXEHUIO B Pa3HBIX BUJIAX
HCKYCCTBA, CTPEMJICHUE IIPOSBIIATH KAU€CTBA TBOPUYECKOU
JIMYHOCTH;

OBJageHue YyHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMH
NefiCTBUAMU:

a) o01IeHue:

- OCYIIECTBIIATh KOMMYHHUKAIIMHA BO BCeX chepax KU3HU;
- pacro3HaBaTh HEBEpOAIbHBIE CPEICTBA OOIICHMUS,
MMOHUMAaTh 3HAYEHUE COLMAIIbHBIX 3HAKOB, PACIO3HABATH
MPEAMOCHUTKH KOH(MDIUKTHBIX CUTYallMd U CMSTYaTh
KOH(JIMKTHI;

- Pa3BEpHYTO U JIOTUYHO W3J1araTh CBOKO TOUKY 3PEHUS

C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

- YMETh PaCHO3HABaTh (PU3HUECKUE SIBICHUS
(mpouiecchl) 1 OOBSICHATH KX HA OCHOBE M3YYEHHBIX
3aKOHOB: PABHOMEPHOE U PaBHOYCKOPEHHOE
IpSMOJIMHEHHOE JBU)KEHUE, CBOOOAHOE MaJIeHHE Tell,
JIBM)KEHHE 110 OKPY>KHOCTH, MHEpLU,
B3aUMOJICHCTBUE Tel, KojebaTelbHOe IBUKEHUE,
pE30HaHC, BOJTHOBOE JBMXKEHUE; 1updy3us,
OpOYHOBCKOE JIBUKEHUE, CTPOEHHE KHUJIKOCTEH U
TBEPbIX TEJI, I3MEHEHUE 00beMa Tell IPU HarpeBaHUU
(oxJaXkeHun), TEMI0BOE paBHOBECHE, UCIIapEHUeE,
KOHJICHCAIM, TUIaBJIeHNe, KpUCTAIUIM3alUs, KUTIICHHUE,
BIIAXHOCTh BO3/yXa, CBSI3b CPEAHEN KHHETHYECKOM
SHEPI'UHU TEIJIOBOTO JBMKEHHS MOJIEKYII C
abCOIOTHOM TeMIepaTypoil, MOBBILIEHUE JaBICHUS
rasa IpH €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBA3b
MEX]y TapaMeTpaMH COCTOSHUS ra3a B
M30IIPOIIecCax; MIEKTPU3ALUS TEl, B3aUMOCHCTBHE
3aps/I0B, HarpEeBaHHUE IPOBOJIHUKA C TOKOM,
B3aMMOJICHICTBHE MarHUTOB, IEKTPOMAarHUTHAS
WHIYKIUS, TEHCTBAE MarHUTHOTO TIOJISI HA TIPOBOTHUK
C TOKOM W JIBIDKYIIHIACS 3apsi[l, JIEKTPOMAarHUTHEIC
KoJieOaHMsI ¥ BOJTHBI, IPSIMOJIMHEHHOE
pacmpocTpaHeHHe CBETa, OTPaKeHUE, IPEIOMIICHHE,
uHTepdepeHus, 1udpakuus U NoIspru3anus CBeTa,
JHCTIEpPCHUs CBETA; (DOTODIIEKTPUUECKHI dPPEKT,
CBETOBOE JIaBJICHNE, BOSHUKHOBEHHE JINHEIUATOro
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OK 07. CogeiicTBoBath
COXPaHEHHIO OKPY’KaIoIIeH
Cpenbl, pecypcocOepekeHHUIO,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUHU KJIMMaTa,
TIPUHITUITBI OEPEXKITNBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
IeHCTBOBATh B UPE3BbIYAHBIX
CHUTYaIUIX

B o0Js1acTH 3K0/10IrM4eCKOr0 BOCIIUTAHUS:

- ¢(OPMHUPOBAHHOCTD HKOJIOTHUECKON KYJIBTYPHI,
IIOHUMAaHUE BIIMSHUS COLMATIbHO-3KOHOMUYECKUX
MIPOLECCOB HA COCTOSIHUE TPUPOJIHON U COLIMAIIBHOMN
Cpezbl, 0CO3HAaHUE III00ATBHOTO XapaKTepa
HKOJIOTMYECKUX MPOOIIeM;

- IUNITAHUPOBAHUE U OCYIIECTBIICHUE JICHCTBHUI B
OKpYXKalolllel Cpelie Ha OCHOBE 3HaHUA LieJeil
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;

AKTUBHOE HENPUATUE NECUCTBUM, IPUHOCAIIUX BPEL
OKpYXKarollen cpene;

- YMEHHUE NPOrHO3UPOBATh HEOJIArONPUATHBIE
9KOJIOTMYECKHE MTOCIEACTBUS NPEAIPUHUMAEMBIX
JEHCTBHM, IPEAOTBPAILATh UX;

- paCLUIMPEHUE OIBITA AEATEIBHOCTU YKOIOTUYECKON
HalpaBJIEHHOCTH Ha OCHOBE 3HAaHUH 10 pU3MKe

CIIEKTpa aToMa BOJOPOAA, ECTECTBEHHAs U
HCKYCCTBEHHAsI paJiMOAKTUBHOCTh

- c¢(hopMUPOBATh YMEHUS IPUMEHSTDH TIOJTYYCHHBIC
3HaHUS IS OOBSCHEHHUS YCIIOBUH MPOTEKAHUS
(U3NYECKUX SIBICHUH B IPUPOJIE U JJIS IPUHSITUS
MIPAKTUYECKUX PELICHUI B IIOBCEAHEBHOM )KU3HU IS
obecrieyeHns 6E30MaCHOCTH MPH OOpAIICHUH C
OBITOBBIMU IPUOOPAMHU M TEXHUYECKUMU
yCTPOMCTBAMM, COXPAHEHHUS 310pOBbs U COOIIOACHUS
HOPM JKOJIOTUYECKOTO IOBEJCHMS B OKPYKaIOLIEN
cpeze; NOHUMaHue He00X0AUMOCTH PUMEHEHUS
JOCTHKEHUH (DU3MKU U TEXHOIOTUH 715
paLMOHaIBHOIO IPUPOIOIOIB30BAHUS
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2. CTpyKTYypa U cofepKaHue

001meo0pa3oBaTeiLHOIM
TUCHUNIMHBI
2.1 O6beM TUCHUILUIMHBI U BUABI Y4eOHOIl padoThI
Bun yueOHo# paboThl O6bem B
yacax
O6beM 00pa3oBaTEIBHON MTPOTPAMMBI 108
JUCIUTUTAHBI

1. OcHOBHOE conepkaHue 108
BT. U..
TEOpEeTHIECKOe 00yICHHE 86
71a00paTOPHBIC 3aHATHS 14
KOHTPOJIbHBIE paOOThI
[IpomesxyTouHas aTTecTanus
(muddepenrpoBaHHbI 3a4eT)
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2.2. TemaTu4ecKkHii IJIaH U cojiepKaHue TUCUUILTUHBI « DU3UKA»

HaumenoBan Coaep:xxanue yueOHOro MaTepuaJia, JadopaTopHble U IPAKTHYECKHE DopMuUpyeMBbI
Hepas/iesoB u padoThl, caMocTOosITe/IbHAS padoTa 00y4yaromuxcs, KypcoBast Obnem e o0mue u
TeM padoTa (MpoeKT) (eciu npedycmompersl) acos npodgeccuoHaa
bHbIE
KOMIIETCHIIMHU
1 2 3 4
BBenenmne. Conep:xanue yue0HOro MaTepuaJia: 2 OK 03
Pu3nKa M METOAbI | dusuka — QyHIaMeHTalbHas HayKa O MpHpojie. EcTecTBEHHO-HAay4HbIH METO/ II03HAHUS, €r0 OK 05
Hay1HOr'o BO3MOKHOCTH W TPaHMIIbl MPUMEHUMOCTU. DKCIEPUMEHT U TEOPHs B IPOLECCE MO3HAHUS
TO3HAHHA pupoabl. MoaenupoBanue GU3NIECKUX SBICHUI U IPOIECCOB. PoJIb SKCIIEPUMEHTA U TEOPHH B
mpoliecce Mo3HaHusi npupoabl. Puznueckass BennuMHA. DU3HUECKUE 3aKOHBI. ['paHUIbI
MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB U Teopuil. [Ipunnun coorBercTBus. [lonstue o
¢usnveckoit kaptuae mupa. [lorpemHOCTH M3MEpeHUH (U3NYECKUX BEIUYHH
Pa3znen 1. Mexanuka 12 OK 01
Tema 1.1 Coepkanue y4eGHOro MaTepuaa: 4 OK 02
OcHoBbl MexaHuueckoe JBMKEHUE U €ro BuAbl. MarepuaiibHas Touka. CKalsipHblE U BEKTOPHBIE OK 04
KMHCMATHUKA ¢dbuznveckue BeauIrHbl. OTHOCUTEIBPHOCTh MEXaHMUYECKOro ABMkeHus. Cucrema orcuerta. 8§ 8?
[Tpunun otHocuTenbHOCTH ['anmunes. Tpaekropust. IlyTe.
Ilepememenue. PaBHOMEpHOE NpsiMOSIMHENHOE IBHKeHUE. CKOPOCTh. Y paBHEHUE IBUKEHUS.
MrHoBeHHass U cpenHsAs CKOpocTH. Y ckopenue. [IpsmonuHeiiHoe ABMKEHNE C TOCTOSHHBIM
yCKOpeHueM. J[BuxkeHne ¢ MOCTOSHHBIM YCKOpEHHEM CBOOOJIHOro majeHus. PaBHOMepHOe
JBUKEHHE TOUKH I10 OKPY>KHOCTH, YTJI0Basi CKOPOCTb. LleHTpocTpeMuTenbHOe yCKOpEHHE.
Kunemaruka abCcot0THO TBEPAOIO Tela
Tema 1.2 Coaeprxanue yuyeOHOro marepuaJia: 4

OCHOBBI JUHAMHUKHU

OcHoBHas 3agavya auHamuku. Cuna. Macca. 3akoHbl Mmexanuku HprotoHa. Cuiisl B Ipupoe.
Cuna TsDKECTM W CHJIa BCEMHUPHOTO TATOTEHUS. 3aKOH BCeMUpHOro TsAroreHus. llepas
KOCMHYECKasi CKOpoCThb. JIBmkeHume ruraner u Manbix Ten CosHeyHOM cucTtemsl. Bec.
Hesecomocts. Cuibl ynpyroctu. Cuiibl TpeHUS




Tema 1.3 Conep:xaHue yueOHOIro MaTepHaJia: 4
3akoHbl coxpaHeHus | Umnynec Ttenma. Mmmynbe cuiibl. 3aKOH COXpaHEHHUS UMIYJbca. PeakTHBHOE JBHKEHUE.
BMEXaHUKE Mexanunueckasi pabora u MomHocTs. Kunernueckast sneprust. [loreHnmanbaas sHeprus. 3aKoH
COXPaHEHMs MEXaHUYeCKOM sHepruu. Pabora cuiibl TskecTu U cuiibl ynpyroctu. Ilpumenenne
3aKOHOB COXpaHEHHUs. VICronp30BaHME 3aKOHOB MEXAHHMKH ISl OOBACHEHHS JIBUKCHHUS
HEOECHBIX Tel W JUIsl Pa3BUTHS KOCMHUYECKUX HCCIEIOBaHUH, TPAaHUIBl IPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH
Pazgen 2. MoJiekyasipHas pu3uka 4 TepMOANHAMHUKA 20 OK 01
Tema 2.1 Conep:xanue yueOHOro MmaTepuaJia: 4 OK 02
OcHOBBI OCHOBHBIE TIOJIOKEHUSI MOJICKYIISIPHO-KMHETHYECKON Teopuu. Pa3smepsl 1 mMacca MOJEKylT U OK 03
MOJICKYJISIPHO- aToMoB. bpoyHoBckoe naBumxeHue. CTpoeHue ra3zoo0pasHbIX, >KUJIKUX U TBEPAbIX TeIl. OK 04
KHHETHYECKOH WneanpHeiii ra3. J{aBneHue raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETHUECKON TEOPHUU OK 05
Teopun rasos. Temreparypa u ee usMepeHue. AGCOMIOTHBIN HyJIb TeMIeparyphbl. TepMoanHaMUuuecKas OK 07
mKana temnepaTrypsl. Temneparypa 3Be3. CKOpOCTH JBHKEHHS MOJIEKYJ M MX H3MEpEHHE.
YpaBHEHUE COCTOSHUS HIeaNIbHOTO Ta3a. M3omponeccs! n ux rpaduku. ['a3oBbie 3aKOHBI
JlabopaTopHble padoThI: 2
1. 3y4yeHue oJHOTO W3 U30MPOIECCOB
Tema 2.2 Copaepsxkanue y4eOHOro marepuaJia: 6
OcHOBBI Buytpennss sneprus. Pabora u teruionepenava. KoanuecTBo TeIIoTh. Y paBHEHUE TEIJIOBOTO
TEPMOJAVHAMUKH Oanmanca. IlepBoe Hawaso TepmoauMHamuKu. ApaualbaTHbIM mnporecc. Btopoe  Hagano
tepmoauHamuku. Tersossie ABuratenu. KIIJ[ temnoBoro nsuratesns. OxpaHa mpupoIbl
Tema 2.3 Conep:xanue yueOHOro MaTepuaJia: 4
ArperaTHble Hcnapenue u xoHaeHcauus. HacblmeHHbI map u ero cBoictBa. OTHOCHTENbHAS BIAXKHOCTH
cocTosHusABeNmecTBa U | Bo3ayxa. IIpmOopel s ompeneneHus BIAKHOCTH Bo3ayxa. Kumenme. 3aBHCHMOCTB
basossie TEMIEPATYPI  KHTICHUS OT JIABJIEHHS. XapaKTepuCTUKa JKUJIKOTO COCTOSIHHS BEIIeCTBa.
nepexos! bmwkuuit nopsinok. IloBepxHocTHOoe HaTspkenue. CmaumBanue. KanusuisipHble sIBICHHS.
XapaKkTepuCTUKa TBEPAOTr0 COCTOsIHUS BenlecTBa. Kpucramnueckue u amopdHble Teaa
JlabopaTopHbie paGoThI: 2
2. OnpeneneHne BIa)KHOCTH BO3/1yXa
KontpoabHnas padora Nel «MornekyssipHas GU3UKa U TEPMOTUHAMUKA 2
Pazgen 3. DiekTpoanHaMuKa 32 OK 01
Tema 3.1 ‘ Coaep:kaHue y4eOHOro MaTepuasia: 6 OK 02
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DNEeKTpUYECKOe 1oJie

DJIEKTPUYECKUE 3apsAibl. DJIEMEHTAPHBIN JIEKTPUYECKUI 3aps/l. 3aKOH COXpAaHEHUA 3apsja.
3akon Kynona. Dnekrpuueckoe mnoisie. HampspkeHHOCTh 3ieKkTpudeckoro mnojst. Ilpunimn
cyneprno3unuu nosuei. [IpoBOAHUKY B 3JEKTPUUECKOM MoJie. JJUIIeKTPUKH B AJIEKTPUYECKOM
ToJe. [Monapuzanus TUDIIEKTPUKOB. [Totenuumarn. Pa3znocth MOTEHLUAJIOB.
OKBUIOTEHIIMATbHBIE TMOBEPXHOCTH. CBs3b MEXKJY HANPSIXKEHHOCTBIO U Pa3HOCTHIO
IIOTEHLIMAJIOB 3JIEKTPUUECKOTI0 MOJIsL. DJIEKTPOEMKOCTh. KoH1eHCaTOpBl. DHEPIHsl 3apsKEHHOTO
KOHJIeHcaTopa. [[puMeHeHne KoHeHCaTopoB

Tema 3.2 Coaepixanue yuyeOHOro marepuaJia:
3aKOHbI VYcnoBus, HEOOXOAUMbIE AJI1 BOZHUKHOBEHHUS U TOJICPKAHUS dJIEKTpUUECKOro Toka. Cuna
IIOCTOSIHHOTOTOKA | TOKa. DIIeKTpUYecKoe compoTuBieHue. 3akoH Oma s yuyactka uenu. [lapamnensHoe u
MOCIIEI0BATEIbHOE COEAMHEHHE TMPOBOJHUKOB. PaboTa M MOIIHOCTH MOCTOSIHHOTO TOKA.
TennoBoe nelictBue Toka 3akoH Jxoyns—IJleHna. DnekTpoaBuKylas cuiia ICTOYHHKA TOKA.
3akon OMa IS ITOJTHOM IIenH
JlabopaTopHble padoThI:
3. M3ydeHune 3aKOHOB [10CIIE0BATEIBLHOI0 U apajuIeIbHOTO COEIMHEHUN POBOIHUKOB.
4. Usmepenue D/1C 1 BHYTpEHHETO COMPOTUBIICHHS HCTOUHUKA TOKA
Tema 3.3 Conep:xanue yueOHOro MaTepuaJia:
DneKTpUYECKUu DNeKTpUYeCKUd TOK B MeTalljlaX, B JJIEKTPOJUTAaX, razax, B BaKyyMe. DJEKTPOJiu3. 3aKoH
TOK BPa3JIMYHBIX anekTponuza ®apanes. Bunel razoBeix paspsnoB. TepmonnekrponHast smwuccus. [lnmaszma.
cpenax DNeKTpUUECKU TOK B MOIynpoBoAHHKax. COOCTBEHHAass M MpUMeEcHas MPOBOAUMOCTH. P-n
nepexon. [TonynpoBoanukosie pubopsl. [IprMeHeHre noaynpoBOAHUKOB
Tema 3.4 Conep:xanue yueOHOro MaTepuaJia:

MarsuTtHoe 1osie

BekTop nHAyKIMM MarHuTHOrO nojs. BzaumopeiictBue TokoB. Cuna Ammnepa. [Ipumenenue
cuibel Ammiepa. MarHuTHBIA TOTOK. JIeiCTBHE MarHUTHOTO IO Ha ABKYIIUACS 3apsa. Cuma
Jlopenna. Ilpumenenne cuibl JlopeHma. MarauTHbele cBoiicTBa BemiectBa. (CoJIHEUHAs
aKTHUBHOCTH M €€ BIUSHUE Ha 3eMiIt0. MarHuTHbIe Oypu

Tema 3.5
DJIEKTPOMAarHuTH
AT MHIYKITUS

Conep:xkanue y4eOHOI0 MaTepuaJia:

SIBnenue 3HeKTpOMarHHTHOﬁ HHAYKIHUU. 3akoH BHCKTpOMaFHHTHOﬁ HWHAYKIOWH. HpaBI/IJ'IO
Jlenna. BI/IXpCBOC QJICKTPHUYICCKOC IIO0JIC. 3I[C HHAYKOHUNW B JABUXKYIIHUXCA IIPOBOJHUKAX.
SIBnenue CaAMOUHIOYKIIUHU. I/IHIIYKTI/IBHOCTB. 9HCp1"I/IH MAarauTHOI'O T10JIA TOKa.
3J'ICKTpOMaFHI/ITHOe IIOJIC

JlaGopaTropHbie padoThbI:
5. M3y4yeHue gaBieHUs 3JIEKTPOMAarHiTHOM MHIYKIIUU

OK 03
OK 04
OK 05
OK 07
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KonTpoabHas padora Ne2 «DjeKTpuyecKoe 1moJie. 3aKOHbI MOCTOSIHHOTO TOKa. MarHuTHoe mnoJjie. DJIeKTpOMarHuTHasy

WUHIYKIHS
Pasngea 4. Kosie0anus ¥ BOJIHBI 10 OK 01
Tema 4.1 Conep:xanue yueOHOro MaTepuaJia: 4 OK 02
Mexanuueckue I'apmonnueckue xonedbanusi. CBoOOHbIE MeXxaHNUecKue Kosebanus. IIpeBpaiienne sHepruu OK 04
KosneOaHus U npu  KojeOaTesJIbHOM JBWXKEHHH. Marematudeckuii MasTHUK. [IpyKUHHBIH MasTHUK. OK 05
BOJIHBI BeiHyx1eHHbIE MexaHUYecKHe KosebaHus. Pe3oHaHc. OK 07
Ilonepeynsle ¥ MPOJOJIBHBIE BOJIHBI. XaPAaKTEPUCTUKHU BOJHBL. 3BYKOBBIC BOJHBL. YIJIBTPa3BYK U
€ro NPUMEHEHUE
Tema 4.2 Conep:xanue yueOHOro MaTepuaJia: 6
OnexkrpoMaruutHele | CBOOOJHBIE 3JIEKTpOMarHuTHble KosiebaHus. IlpeBpaiienue sHepruum B KojeOaTeIbHOM
KosiebaHus ¥ BOJIHBI | KOHTYpe. Ilepuos cBoOOaHBIX 3nekTpuueckux kosnebanuil. @opmyna Tomcona. 3aryxatomue
3JIEKTPOMArHuTHbIE KosiebaHus. BoiHyX1eHHbIE /1eKTpruecKue Kosebanus. [lepeMeHHbIH TOK.
Pezonanc B anexkrtpuueckoil nenu. ['eneparop mnepemenHoro Toka. TpaHcopmaropsl.
[Tosryuenue, nepenaya v pacipeesIeHUE IEKTPOIHEPTUN.
(DJIEKTPOMAarHuTHhIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. OTKPBITHIN
kosebarenbHbIl KOHTYp. OnbiThl I'. I'epua. M3o06petenne paguo A.C. ITonossiM. [TonsiTHE O
aauocBssu. [Ipunmun paagnocsssu. [IpuMeHeHne 2IEKTPOMAarHUTHBIX BOJIH
Pa3pgen 5. Onruka 16 OK 01
Tema 5.1 Coaepsxanue ydyeOHOro marepuaJia: 4 OK 02
[Ipupona ceera Toueunblii uctoyHuk csera. CKOPOCTh pacHpOCTpPaHEHUS CBETA. 3aKOHBl OTPAKEHUS H OK 04
npenomsieHus: cBera. llpunnun [roiirenca. ConHeuHble M JyHHble 3aTMeHus. [lonHoe OK 05
orpaxxenue. Jlunzpl. ITlocTpoenne wuzoOpakeHuss B JuH3ax. Dopmyrna TOHKON JIMH3BIL
VYBennuenue auH3bl. [11a3 kak ontudeckas cucrema. Ontuueckue npuoopsl. Terxeckonsl
JlabopaTopHbie padoThI:
6. OmnpenienieHue nMokasaTess MpeJIoMIICHHs CTeKIIa 2
Tema 5.2 Copaeprxkanue y4eOHOIro MmarepuaJia: 4
Bonnosele cBolictBa | MHTepdepenius ceera. KorepeHTHOCTH CBETOBBIX Jydeil. UHTepdepeHIus B TOHKUX IJIEHKAX.
cBeTa Konbua Hetotona. Mcnonb3oBanue uHTEpQEepeHInU B HayKe U TexHUKe. J(udpakuus cpera.

Judpakuus Ha Imend B napaienbHbIX dydax. Judpaxnuonnas pemterka. Ilomspuzanus
nonepeuHbix BosH. [lomspusanms ceera. Ilonmspounsl. Jucnepcust ceera. Bunbl nsnyueHuit.
Buner cnekrpoB. Cnektpbl ucnyckanus. CnekTpsl noriomeHus. CHeKTpanbHbI aHaIu3.
CriexkTpanpHble KJIacchl 3Be3l. YibTpaduoneroBoe uznydenue. MHppakpacHoe nzmydyeHue.

Pentrenosckue styun. Mx npupona u csoiictsa. [lkana 351eKTpOMarHUTHBIX U3I1y4EHUN
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JlaGopaTropHbie padoThbI:

7. Onpenienenue JUIMHBI CBETOBOM BOJIHBI C MOMOIIBIO AM(PPAKITMOHHON PEHIETKH 2
KountpouabHas padora Ne 3 «Konebanus u BoHbL. ONTHKA» 2
Tema 5.3 JIBu>KeHHE cO CKOPOCThIO cBeTa. [locTynaTsl TEOpUM OTHOCUTENIBHOCTH U CIEACTBUS U3 HUX. 2
CreunanbHast WHBapnaHTHOCTH MOJYJISl CKOPOCTH CBETa B BaKyyMe. DHeprus nokos. CBs3b MacChl U SHEPTUU
TEOpHUs CBOOOJTHOM YaCTULIBI. DJIEMEHTHI PEISTUBUCTCKON TMHAMUKU
OTHOCHUTEIIbHOCTH
Pa3nen 6. KBanToBasi pusuka 10 OK 01
Tema 6.1 Conep:xanue yueOHOro MaTepuaJia: 4 OK 02
KsanroBast KBanToBas runoresa [1nanka. TennoBoe nznydenue. KopnyckyasipHO-BOJHOBOM Ayaau3M. OK 04
ONTHKA @otoHsl. ['unoresa ne bpoilsist 0 BOJMHOBBIX CBOMCTBAxX 4acTull. /[aBieHue ceera. XUMHUECKOE OK 05
neiicreue cBera. OnbiTel [1.H. Jlebenera u H.M. BasmioBa. ®otosddexr. YpaBHeHue OK 07
OuinmreitHa s Gorodrddexra. [Ipumenenne hotordhdexra
Tema 6.2 Conep:xanue yueOHOro MaTepuaJia:
®u3nKa aToma u Pa3ButHe B3TIISIA0B Ha CTpoeHHWE BemecTBa. MoOJEend CTPOEHHsT aTOMHOTO siapa. AaepHas 4
aTOMHOT'O s7ipa mojenb atoma. OmbiTel O. Pesepdopna. Monens atoma Bogopoaa no H. bopy. Kanrosbie
noctynatel  bopa. Jlazeppl. PanumoakTuBHOCTH. 3aKOH  pPaJMOAKTHUBHOTO  pacmaja.
PannoaktuBHble npeBpamieHusi. CrocoObl HAOMIOAEHUS U PETUCTPALIMU 3aPsKEHHBIX YaCTHIL.
Ctpoenue atoMHOro snpa. Jledhekr maccel, SHEpPTUs CBS3M U YCTOWYMBOCTH aTOMHBIX STEp.
Snepuble peakuuu. SnepHas >HEpreTUKAa. OJHEPreTUYECKH BBIXOJ SIEPHBIX pPEAKLUH.
HckyccTBeHHas paguoakTUBHOCTh. Jlenenue Ttspkenbix sigep. llemHas saepHas peakums.
Vnpasnsiemas uensas peakuus. Saepusiii peaktop. TepMosiaepHblil CUHTE3. DHEPrus 3BE3/I.
[lonyyeHue paAMOAaKTUBHBIX HM30TOMOB M HMX MpUMEHeHHe. buosornueckoe [encTBHE
PaAMOAKTUBHBIX M3JIy4EHUH. DJIE€MEHTApHbIE YaCTUIIbI
KonTponbhas padorta Ne 4 «KBanToBas ¢puzuka» 2
Pa3nen 7. Ctpoenue Beesnennoii 6 OK 01
Tema 7.1 Conep:xaHue yueOHOro MaTepuaJia: 2 OK 02
Crpoenne Conneunoit| Conneunas cucTeMa: IUIaHETHI U Majlble Tena, cucreMa 3emus—JlyHa OK 03
CHUCTEMBI OK 04
Tema 7.2 Conep:xaHue yueOHOro MaTepuaJia: 2 OK 05
Opomonus Beenennoit Crpoenne u ssomonus Connna u 38é31. Knaccudukanus 3831, 3BE3AbI U UCTOYHUKH MX| OK 07

OHEPTUH.
I"anaktuka. CoBpeMEHHbIE MPEACTABIEHUS O CTPOSHUU M 3BONIIOIMH Beenennoit

JlaGopaTopHble padoThbI:

8. N3yuenune kapThl 3B€34HOTO HEOA
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IIpome:xkyTouHasi arTecTanusi: 1udhepeHIMPOBAHHBIN 3a4eT

Bcero:

108

Ilo kadicooti meme ONUCHIBAEMCL COOEPAUCAHUE YYEOHO20 Mamepuanrd (6 OUOAKMUYeCKUX eOUHUYAx), HAUMEHOBAHUS HeOOXOOUMBIX N1AOOPAMOPHLIX,

npakmuyeckux u uHvlx sausmui. Odvem 4acos onpeodensemcs no Kaxicoou nosuyuu cmoaoya 3.

21



3. Yci0Bus peajin3anuy NporpaMmsl 0011e00pa3oBaTebHOH TUCIIAIIIMHBI

3.1. TpeOGoBannss K MUHUMAJIbHOMY MATEPHATbHO-TEXHUYECKOMY
o0ecnieyennio Peanin3anusi nporpaMmsl AUCHUILIMHBI TPeOyeT HAJTHYHUS
yueOHOro kabnHera (PU3MKH.

O6opynoBanne yueOHOTO KaOMHETA:

[Hudporas nadboparopus mo GU3MKe I YUUTEIIS,

[Mudposas naboparopus o pusnke A yICHHKA;

Becel TexHHUYECKME C pa3HOBECAMU;

KommuiekT m1st 1a60paTopHOTo MpakTUKyMa IO ONTHKE,

KommuiekT 1t 1a60paTopHOTo NpakTUKyMa M0 MEXaHUKE;

Komnniekt misg mabopaTOpHOro MpakTHKyMa IO MOJIEKYJSIpHOM Qu3uke U
TEPMOAUHAMMUKH;

7. Kowmmuexkt ans  1a0opaTopHOTO TMpPaKTUKyMa IO  3IEKTPUUECTBY  (C
TEHEPATOPOM);

8. Kommekr /g u3yuyeHus: BO30OHOBIISIEMBIX UCTOUHHUKOB 3HEPIUU (COJHEYHOM,
BETPOBOM dHEPIHH, OMO-, MEXAaHUYECKON U TEPMOAIEKTPHUUECKONIHEPTETUKH );

9. AwmmepmeTp 1a00paTOPHBIIA;

10. BoabT™eTp J1ab0paTOpHBIN;

11. Komopumertp ¢ HaOOPOM KAIIOPUMETPUUECKUX TET,

12. TepmomeTp 1abOpaTOPHHBIIL;

13. KomruiekT nnsi u3ydeHHsl OCHOB MEXaHUKH, THEBMATUKA U BO300HOBIISIEMBIX
WUCTOYHUKOB SHEPTUU;

14. Bapomerp-anepoun;

15. bisiok nutaHus peryaupyeMblii;

16. Be0-kamepa Ha MOJBM)XHOM INTATHBE;

17. Bupaeokamepa 1151 pabOThI C ONTUYECKUMH IPUOOpaMU;

18. T'enepartop 3BYKOBOW;

19. Turpometp (ICUXpoMeTp);

20. T'py3 HabopHbIi;

21. JluHaMOMETp JE€MOHCTPAIMOHHBIN;

22. KoMIUIeKT nocyibl JEMOHCTPAIIMOHHON ¢ PUHAIEAKHOCTIMU;

23. MaHOMeTp KUJIKOCTHOU JEMOHCTPAIIMOHHBIN;

24. MeTtp AEeMOHCTpPALMOHHBIH;

25. Mukpockon J1eMOHCTPAIIMOHHBIH;

26. Hacoc Bakyymublii KoMoBcKkoro;
27. Cronuk noabLeMHBIH;

28. UITaTuB A€MOHCTPALMOHHBIN (PU3NYECKUIA;

29. DJEeKTPOIUINTKA,

30. HaOop neMOHCTpaIlMOHHBIN 0 MEXaHUYECKUM SIBICHUSIM;

31. HaGop neMoHCTpallMOHHbIN MO0 TMHAMUKE BPAIIATEILHOTO ABMKCHHUS;
32. HaGop neMOHCTpaIlMOHHBIN M0 MEXaHUYECKUM KOJICOaHUSIM;

o0k wWDE
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33.
34,
35.
36.
37.
38.
39.
40,
41.
42.
43,
44,
45.
46.
47.
48,
49,
50.
51,
52,
53.
54,
55.

Habop 1eMOHCTpallMOHHBIM BOJHOBBIX SIBJICHUI;
Benepko Apxumena;

MastHuk Makcseiia;

HaGop ten paBHOro o0neMa;

HaGop Ten paBHOI Macchl;

[Tpubop nnst AeMoHCTpay aTMOCHEPHOTO TABIICHUS;
[Ipu3ma, HAaKJIOHSAIOIIAsICA C OTBECOM;

Pbryar 1eMOHCTpallMOHHBIN;

Cocynbl coobiaronumecs;

CrakaH OTJIMBHOM 1€MOHCTPAIIMOHHBIN;

Tpy6xa HproToHa;

[ITap ITackans;

HaGop neMoHCTpalimoOHHBIN 110 MOJIEKYJISIPHOM (PU3UKE U TEIIIOBBIM SIBIICHUSIM;
Habop neMoHCTpallMOHHBIN 110 Ta30BbIM 3aKOHAM;
Habop xanuispos;

TpyOka aJist IeMOHCTpPALIMKY KOHBEKIIUU B KUJIKOCTH;
[{uIrHAPBI CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ konbLOM;

BBICOKOBOJIBTHBIN UCTOYHUK;

['eneparop Ban-ne-I'paada;

Jlo3umerp;

KaMepTOHBI Ha pe€30HAHCHBIX SIITUKAX;

Kommyiekt mnpubOpoB U MNPUHAIIEIKHOCTEH [JIs1 JEMOHCTpAllMd CBOMCTB

QJICKTPOMArdHUTHBIX BOJIH,

56. KommiekT mpuOOpoB I H3yUeHUS IPUHIIMIIOB PATUOTIpUEMa B paInoTIepe1avuu;
57. KoMmrmiekT mpoBOIOB;

58. Marnur ayrooOpa3HbIi;

59. Marsur nosocoBol JeMOHCTPAIIMOHHBIN;

60. Mammna sneKTpodopHasi;

61. MasTHUK IEKTPOCTATUIECKHUIA;

62. HabGop no n3y4eHuto MarHuTHOTO OISl 3eMJIH;

63. HabGop nemMoHCTpaIrMOHHBIN IO MATHUTHOMY TTOJTFO KOJIBIIEBBIX TOKOB;
64. HaOop 1eMOHCTPaIIMOHHBIN 11O MOJTYIIPOBOJHUKAM;

65. Habop neMOHCTpalMOHHBIH 10 MOCTOSTHHOMY TOKY;

66. HabGop neMOHCTpalLMOHHBIA MO DSJIEKTPUUECKOMY TOKY B
BaKyyMe;

67. HabGop neMoHCTpaIiMOHHBIN TIO AJIEKTPOIMHAMUKE;

68. HaOop nisa neMoHcTpalu MarHUTHBIX TTOJICH;

69. HaOop nis neMoHCTpaluu dIEKTPUIECKUX TTOJICH;

70. Tpanchopmarop ydeOHBIH;

71. Tlamouxa CTEKISTHHAS;

72. Ilamouka 00HHTOBAS;

73. Tlpubop Jlenmna;
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74. Ctpenku MarHUTHBIE Ha IITaTUBAX;

75. CylTaH eKTPOCTaTUYECKU;

76. IllTaTuBBI U30IUPYIOIIHE;

77. DHEeKTpOMAarHut pa3z0oOpPHHBIL;

78. Habop neMOHCTpallMOHHbBIN IO FTEOMETPUUYECKON ONTHKE;
79. Habop neMOHCTpaIrmoHHBIH O BOJTHOBOM ONTHUKE;

80. CnexTpockon IByXTpYyOHBIif;

81. HaGop crekTpaibHbIX TPYOOK C HCTOUHHKOM ITUTAHUS;
82. VYcranoBka s uzydeHus pororddexra;

83. Habop nemoHcTparmonHslii o nocrostHaou [lnanka;

84. Komruiekt HaTJISATHBIX mocoouit IS IOCTOSIHHOT O
UCTIOJIb30BaHUS;

85. KowmmekTt moptpeTos s odopMieHus KaOuHeTa;

86. KoMIieKkT 1eMOHCTPAIMOHHBIX yUeOHBIX TaOJIHII.

[Tpu Hanmuuu HEOOXOAMMOTro OOOPYAOBAHMS 3aHATHUS MO (U3UKE B HEKOTOPBIX
cllydasiXx MOTYT IPOBOAMTHCS B HMEIOLIUXCA B 00pa3oBaTENIbHON OpraHu3aluu
MacCTEPCKHUX WX J1a00paTOPHUsIX.

3.2. UudopmanmonHoe odecneyeHue 00yueHust

1. Jns peanuszamuu mporpamMmbl  OMOIHOTEYHBIM (GOHA 00pa3oBaTEIHHOU
OpraHu3allid JOJDKEH WMETh IeYaTHbIE W/WIM 3JIEKTPOHHbIE O00pa3oBaTeNbHBIC U
WH)OPMAITMOHHBIE  PECYpPChl,  PEKOMEHJIOBaHHBIE I WCIOJB30BaHHS B
00pa30BaTeNLHOM IMPOIIecce, HE CTapIile MATH JIET C MOMEHTA U3/IaHus.

Ocnoenasa ctumepamypa:

. Kanamnukos, H. I1. ®u3uka: yueOHUK 1 IPAKTUKYM JJIs1 CPEAHETO MPOPECCHOHATIBHOTO
oopazoBanust/H.I1. Kamamnukos,C. E.MypaBseB.—2-eus.,nnepepad.ugon. —Mocksa :
NznarenscTBolOpaiit,2023. —496¢.—(Ilpodeccuonansaoe oopazoanue). —ISBN978-5-
534- 16205-9.—TexkcTt:anexTponnsiit//O6pa3zoBarensHasnaTdopmalOpaiit|cailt].—
URL: https://urait.ru/bcode/530614

. BacunweB, A.A. ®uszuka. ba3oBeiii ypoBeHb: 10-11 knaccel: yueOHUK JJIS CPEHETO
obmero oopazoBanus/ A.A.Bacunbes, B.E.®enopos, JI.JI.XpamoB.— 2-¢ u3z., ucnp. u

non. — Mockga: M3narensctBo FOpaiit, 2023.— 21 1c.— (O01meo0pa3zoBaTeIbHbIN ITUKIT).—
ISBN978-5-534-16086-4. —Tekct: osnexktpoHHbil// OOpa3oBaTenbHas TuIatgopma
FOpaiit[caiit].— URL: https://urait.ru/bcode/530393
Jlononnumensvnas numepamypa:

. BacunbeB, A. A. ®usuka: ydueOHOe mMmocoOHue Juisi CpenHero mnpodecCHOHaIBLHOrO
oOpazoBanus /A.A.Bacunwes, B. E.®enopos, JI.JI.XpamoB.— 2-¢ u3a., ucrp. u A0IM.—
Mockga: MUznarensctBo FOpaiit, 2023.— 211c.— (IlpodeccuonansHoe oOpazoBaHue).—
ISBN978-5-534-05702-7. — Tekct : anexktpoHHbIN // OOpa3oBarenbHas miatgopma
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N o ok

FOpaiit [caiiT]. — URL: https://urait.ru/bcode/514208

. Atizennon,A.E. ®u3nka: ydeOHUK M TPAKTUKYM JUISI CPEIHEro MpoQeCCHOHATBHOTO
obpazoBanus/A.E.AlizeH110H. —Mockaa:M3narensctBolOpaiiT,2023. —-335¢c.—
(ITpodeccuonanpuoe obpazoBanme). — ISBN978-5-534-00795-4. — Tekct
anekTpoHHbli  //  OOpasoBarenbHas 1uiatdopma FOpait [caiit]. — URL:

https://urait.ru/bcode/513094

. KpaBuenko, H.IO. ®u3nka: yueOHUK ¥ IPAKTUKYM JIJIs1 CPEAHETO MPOPECCHOHATIEHOTO
obpazoBanust/H.FO.KpaBuenko.—MockBa: M3 naTenscTBoOpaiiT,2023. —300c.—
(ITpodeccuonansuoe obpazoanue). — ISBN978-5-534-01418-1. — Tekct
anekTpoHHblt  //  OOpasoBarenbHas 1uiatpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512690

. PomuonoB, B.H.®Ousuka s kowtemxked : ydeOHOe T1ocoOue Juisi CpeaHero

npodeccuonanpHoro  oopazoBanus / B.H.PommonoB.—MockBa: M3maTenbcTBO
FOpaiit,2023. —202c.— (IlpodheccronansHoe obpazoBanme). — ISBN978-5-534-10835-4.
— Teker : snextponnsiit // OOpazoBarenbHas 1atdopma IOpaitt [caiit]. — URL:
https://urait.ru/bcode/517346

. PogqnonoB, B.H. ®uszuka: ydyebHoe mnocobue s cpeaHero mpodeccHoHaTbHOTO

obopazoBanuss / B.H.PogmonoB.—2-euwsn.,ucnp.ugon. — MockBa: W3narenscTBO
FOpaiit,2023. —265¢.— (IlpodheccuonansHoe obpazoBanme). — ISBN978-5-534-07177-1.
— Tekct : anexktponHb // ObOpazoBarenbHas miatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/512604

. T'opnau, B. B. ®usuka. 3agaun, Tectel. MeToasl pemieHus : ydeOHOe mocodue st

cpeaHero mpodeccroHanbHoro oopasoBanus /B.B.I'opmau.—2-emsn.,nmepepad.umomn. —
Mockga: WznarenbctBolOpaiit,2023. —343c.—(IIpodeccnonanpHoe oOpa3oBaHHE). —
ISBN978-5-534- 16184-7.—Tekct: anekTpoHHBIN//O0pa3oBaTenpHas miargopma
FOpaiit|caiit].— URL: https://urait.ru/bcode/530576

Hnmepnem-ucmounuxu:
EnnnaskomneknusuudpoBbixoOpasoBarenbHbIxpecypcos. http://school-
collection.edu.ru/

KM-nikosa.—Pexumaoctyna:http://www.km-school.ru/

Ortkpeitas ¢pusuka. —https://physics.ru/

[Tnatdopma AKnacc—Pexumaoctyna:https://www.yaklass.ru/

Poccuiickas anmexTpoHHas 1mkoia—Pexxumaoctymna: https://resh.edu.ru/
dusuka.ru.—Pexum gocryna: http://mwww.fizika.ru

OUITN(BITP1 1knacc) —Pexum gocryna: http://www.fipi.ru
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4. KOHTPOJIb ¥ OlIeHKA Pe3yJbTATOB 0CBOEHHS IMCUMILINHBI

Konutpoib ¥ omeHka packphIBalOTCS Ye€pe3 YCBOCHHBIE 3HAHUS U
npruoOpeTeHHbIe 00YUAIOIUMUCS YMEHMUSI, HallpaBJeHHbIe Ha (OPMHUPOBAHUE OOLITUX
1 MpodheCCUOHATBHBIX KOMTIETEHITMH. KoMmeTeHIuu TO0KHBI OBITh COOTHECEHBI C
MPEIMETHBIMU PE3YJIbTATAMM.

Koa n HaumenoBanmne
(opMupyembIx
KOMIIeTeHIIu |

Pa3pen/Tema

Tun oueHOYHBIX
MepONPUATHH

OK 01. BriGupats criocoobt
perieHus 3a1a4
npodecCUOHATbLHON
JESITEIBHOCTH
NPUMEHUTEITHHOK
pa3IMYHBIM KOHTEKCTaM

Pasgen 1. Temsr 1.1., 1.2,
1.3

Pazgen 2. Temn1 2.1., 2.2.,
2.3.

Pasznen 3. Temsr 3.1., 3.2.,
3.3.,,34., 35.

Pasgen 4. Temn1 4.1., 4.2.
Pa3nmen 5. Temsr 5.1., 5.2,
5.3.

Pa3gen 6. Temn1 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 02. Hcrnions30Bath
COBPEMCHHBIC CPE/ICTBA
MOKCKA, aHAIN3a U
WHTEPIPETAINH
uH(dopMaIuu U
uH(OpMaIMOHHbBIC
TEXHOJIOTUH JIJIS
BBITIOJIHEHUS 3324
npodecCUOHAILHON
NeSATETLHOCTH

Pasnen 1. Temsr 1.1., 1.2,
1.3

Pazgen 2. Temn1 2.1., 2.2.,
2.3.

Paznen 3. Temsr 3.1., 3.2.,
3.3,

3.4., 3.5.

Pasnen 4. Temr1 4.1., 4.2.
Pa3nmen 5. Temsr 5.1., 5.2,
5.3.

Pasznen 6. Temer 6.1.,

6.2.

Paznen 7. Temsr 7.1,

7.2

OK 03. [InanupoBath u
peaNn30BbIBAThH
COOCTBEHHOE
npoheCCUOHAIBHOE U
JUYHOCTHOE Pa3BUTHE,
PEANPUHUMATEITECKYIO
JEeATEIHLHOCTD B
npodeccuoHaTbHON
cdepe, UCroIb30BaTh

Pasnen 1. Temsr 1.1., 1.2,
1.3

Pazgen 2. Temnr 2.1., 2.2.,
2.3.

Pasznen 3. Temsr 3.1., 3.2,
3.3,

3.4., 3.5.

Pasnen 7. Temsr 7.1, 7.2

- YCTHBIU OIIPOC;

- (pOoHTATBHBIAOMPOC;

- OIICHKAa KOHTPOJIBHBIX
paoor;

- HaOII0IEHUE 3a XOI0M
BBITIOJTHCHUS
71abopaTopHBIX PaboT;

- OIICHKA BBHITIOJTHEHUS
1abopaTopHBIX PaboT;

- OIICHKA MPAKTUYECKUX
paboT (perieHus
KaueCTBEHHBIX,
pacueTHBIX 3aj1ay4);

- OIICHKA TECTOBBIX
3aJaHui;

- HaOII0IEHUE 3a XOI0M
BBITIOJTHCHUS
WHIUBU Ty AJTbHBIX
IIPOCKTOB M OIICHKA
BBITIOJIHEHHBIX MPOEKTOB;
- OILICHKA BBHITIOJHEHUS
JIOMAIITHAX
CaMOCTOSITEIIbHBIX padoT;
- HaOJII0JIEHUE U OLIEHKA
pelIeHHs Kelc-3a1ay;

- HaOJIIOJIEHUE U OlICHKA
JIEJIOBOU UT'PHI;

- JlnddepeHmmpoBaHHbIH
3a4eT
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3HaHUA N0 (PUHAHCOBOM
I'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYalHsIX

OK 04. DddextuBHO Pasnen 1. Temur 1.1., 1.2,
B3aUMOJIECTBOBATEL U 13
paboTaThB KOJUIEKTHUBE U Paznen 2. Temsr 2.1., 2.2,
KOMaH/Ie 2.3.
Pa3zgen 3. Temnr 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.
Pa3gen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2
OK 05. OcymiecTBasTh Pasgen 1. Temsr 1.1., 1.2,
YCTHYIO HITHCHhbMEHHYTO 1.3
KOMMYHUKAIUIO Ha Paznmen 2. Temsr 2.1., 2.2.,
TOCYJIapPCTBEHHOM SI3bIKE 2.3.
Poccuiickon @enepannu ¢ Igzgszxen 3. Temnr 3.1, 3.2,
YEeTOM OCOOEHHOCTEN -
ZOLII/IaJ'IBHOFO u 3.4.,3.5.
g — Pasnen 4. Temr1 4.1., 4.2.
Pa3nen 5. Temsr 5.1., 5.2,
5.3.
Pa3gen 6. Temsr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2
OK 07. ConeiicTBOBaThH Pasnen 1. Temsr 1.1., 1.2,
COXpaHEHUIO 1.3
OKpy’Katolel cpesbl, Pazgen 2. Temn1 2.1., 2.2.,
pecypcocoepexeHuto, 2.3.
HPHMEHSTh 3HAHUS 06 gagszxen 3. Temsr 3.1., 3.2.,
W3MEHEHUHU KJINMaTa, 34. 35,
NPUHIUIIBL OEPEKITUBOTO
HPOH3BOICTEA, Pasnen 4. Temrr 4.1., 4.2.
Pa3nen 6. Tems1 6.1., 6.2.
b HexTUBHO
MefiCTBOBATE B Paznen 7. Temsr 7.1, 7.2
Ype3BbIYAHBIX

CUTyalusax
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