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[Iporpamma yuebHOW naucuumiauHel OY/[.11®uzuka paspabotaHa Ha ocHoBe PenepanibHOr0 TOCYIAPCTBEHHOrO 00pa3oBaTEIbHOIO
CTaH/JapTa CpeaHero o0mero oopa3oBaHus, yTBEPKICHHOTO MMpUKa3oM MuHUCTEpPCTBA 00pa3oBanms U Hayku Poccuiickoit denepanuu ot
17 mas 2012 1. Ne 413 (3apeructpupoat 07.06.2012 r. Ne 24480), ¢ u3sMeHEHUSIMH, BHECECHHBIMH TIPUKAa30M MUHHCTEPCTBA TPOCBEIICHUS
Poccwuiickoit ®eneparuum ot 12.08.2022 r. Ne 732 (3apeructpupoBan 12.09.2022 r. Ne70034), denepabHoit 00pa3oBaTeIbHON MPOTPAMMBI
cpemHero ooimero oopa3oBaHus, YTBEpKACHHOM MprukazoM MuHucTepcTBa npocsenieHus Poccuiickoit @eaeparuu ot 18.05.2023 1. Ne 371
(3apeructpupoBan 12.07.2023 r. Ne 74228)

Opranusanus-paspaborunk: I'BIIOY «IOHELIKUM TEXHUKYM XMMUYECKNX TEXHOJIOTU U ®APMALI»

Peuensent: Xaduzora C.B., npenogasarens Boiciieit kareropun I BIIOY «JloHenkuit moMuTeXHUUECKUN KO
Hocosa 2.J1., npenonasarens Boicuiei kateropuu [' BITOY «/loHenknit TEXHUKYM XUMUYECKUX TEXHOJIOTUN U apMaIiim)

PaccMoTpeHa Ha 3acejaHiM LIMKJIOBOM KOMUCCUU O0I1e00pa30BaTeNbHbIX U COLMAIBHO-TYMAaHUTAPHBIX TUCIUILINH

[Tporokon Ne 10 ot « 28 » wmas 2025 r. }
[Ipencenarens HUKIOBONM KOMUCCHH W T.H.Maitopenko

=

PaGouas mporpamma nepeyrepxkaeHa Ha 20 /20 yueOHBIIA rox

[TpoTokon Ne 3aceJlaHMs IUKJIOBON KOMHUCCHUHU OT « » 20 1.

B nporpammy BHeceHbI AONOJIHEHUA U U3MEHEHHUs (cM. [Ipunoxxenne , CTP. )

PaGouas nporpamma nepeytBepxaeHa Ha 20 /20 y4yeOHbIN rof

IIporokoi Ne 3acelaHus UKJIOBOM KOMHUCCUHU OT « » 20 T
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Conepxanue

OO61mas xapakTepucTiKa padbodeil mporpaMMbl y4eOHOM TUCHTUTIITMHBI
CtpykTypa u coepKaHue y4eOHOU JTUCIHUTIINHBI
YcnoBus peanuzanuu y4eOHON TUCIUTUIAHEI

KOHTpOJIL N OLICHKA pC3yJIbTATOB OCBOCHUA yqe6Hoﬁ AU CHUITIINHBI
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1. MACHHOPT PABOYEHM MTPOI'PAMMBbBI YYEFHOM JINCITUITIINHBI
OVY/.11 ®usuka
1.1. MecTO THCUMIIMHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTebHOi nporpammsl CITIO
O6meoOpazoBatenbHas aucuuiimHa Dusnka sBISETCS 00sS3aTeNbHOM 4acThio 00IIe00pa30BaTENBLHOTO  IMKJIA

obpazoBarenbHo# iporpamMmbl B cooTBeTcTBUU PI'OC CIIO no cneuuansuoct 33.02.01 Gapmarusi.

1.2. Leab u niaHupyembie pe3yabTaThbl 0CBOEHUS TUCUUILINHBI

1.2.1. llean TUCUUIJIMHBI

Conepxanue mporpaMmbl 0011€00pa30BaTENbHON AUCHUIIIMHEI (DU3KMKa HANpaBJICHO Ha JOCTHKEHUE CIEAYIOITUX

8 (S (1%

- ¢hopmupoBaHUEe Yy 0OyYarOIUXCSl YBEPEHHOCTU B IIEHHOCTH OOpa30BaHMs, 3HAUMMOCTH (PU3MUECKUX 3HAHUU JJIs
COBPEMEHHOI'0 KBUTU(PUIIUPOBAHHOTO CIEIUAIMCTA MPU OCYIIECTBICHUU €0 Mpo(ecCuoHaIbHON AesTeTbHOCTH;

- popMUpOBaHUE €CTECTBEHHOHAYYHOM TPAaMOTHOCTH;

-OBJIaJICHUE CTIEIU(UIECKON CUCTEMON (PU3NUECKUX TTOHITHI, TEPMUHOJIIOTHEN U CUMBOJIMKOM;

- OCBOCHHME OCHOBHBIX (PU3MUECKUX TEOPUM, 3aKOHOB, 3aKOHOMEPHOCTE;

- OBJIQJICHUE OCHOBHBIMH METOJAaMU HAYYHOTO IO3HAHMS MPHUPOJIBI, UCIOJIb3yeMbIMU B ¢u3uke (HAOIIOJCHUE,
OMHUCaHue, U3MEPEHUE, BBIJIBUKEHHUE TUIIOTE3, IPOBEACHUE IKCIIEPUMEHTA);

- OBJQJICHHWE YMEHUSAMH 00palaThiBaTh JJaHHBIC OKCICPUMEHTA, OOBSCHATH TMOJYYCHHBIC PE3yJIbTaThI,
YCTaHABJIMBATh 3aBUCUMOCTH MEXTy (U3MUESCKIUMU BEJIMYUMHAMH B HAOJI0/1aéMOM SIBJICHUH, JEJIaTh BHIBOIBL;

- ¢dopMupoBaHHE YMEHHUS pelIaTh GU3NIECKUE 3aa4l PA3HBIX YPOBHEU CIIOKHOCTH;

- pa3BUTHE TIO3HABATEIHLHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH B Mpolecce
NpPUOOPETEHUST 3HAHWNM C HWCIOJB30BAHWEM Pa3IMYHBIX MCTOYHHUKOB HH(POPMAIMHM, COBPEMEHHBIX WH(OOPMAIMOHHBIX

TEXHOJIOTHH;



yMeHUH (OpMynUpoBaTh U OOOCHOBBIBaTb COOCTBEHHYIO MMO3HUIMIO IO OTHOIICHUIO K (PU3HUECKO
uH(pOopMaIH, TOJTYy4YaeMO U3 pPa3HbIX HCTOYHUKOB;

- BOCITUTAHUE YYBCTBA TOPJAOCTH 32 POCCHICKYIO (DU3UYECKYIO HAYKY.

OcBoenue kypca OY/I.11 ®dusuka npeanosiaraet perieHue caeayomx 3a1ay:

* mpuoOpeTeHre 3HaHUK 0 (yHAAMEHTAIbHBIX (DU3UUECKUX 3aKOHAX, JIEKAIINX B OCHOBE COBPEMEHHOU (hU3MUecKoit
KapTUHBI MHpA, MPUHIIUIIOB JCHCTBUS TEXHMUYECKHX YCTPOMCTB M MPOU3BOACTBEHHBIX MPOIIECCOB, O HambOOJIee BaKHBIX
OTKPBITUSAX B 00JaCTH (DMU3HUKH, OKA3aBIIIUX OMPECISIIOIIEE BINSHUE Ha Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

* IOHUMaHUE (PU3UICCKOMN CYITHOCTH SIBJICHHH, MPOSBIISIONINXCS B paMKax MPOU3BOACTBEHHOM JICATECILHOCTH;

* OCBOCHHE CMIOCOOOB MCTOIB30BaHMs (PM3UUECKUX 3HAHUM JUISI peUICHUs MPAKTUYECKUX U MPOPECCHOHAIIBHBIX 3a]1a4,
OOBSCHEHHUSI SBJICHUM TPUPOJIbI, TPOU3BOJICTBEHHBIX U TEXHOJOTUYECKHUX MPOIECCOB, MPUHIIUIIOB JACHCTBUS TEXHUUECKHX
pUOOPOB U YCTPOUCTB, 0OecrieueH s 0€30MaCHOCTH IPOU3BOICTBAN OXPAHBI TPUPOJIBL;

* ¢dopMHpOBaHHE YMEHUN pemarh Y4eOHO-TIPAKTUYECKUE 3aJaud (PU3UYECKOTO COAEpXKaHUS C Y4ETOM
podeCCHOHATLHOM HANPaBJICHHOCTH;

* TPUOOPETCHHUE ONbITA TIO3HAHUS W CAaMOTIO3HAHUS;, YMCHHHA CTaBUTh 3a7a4d M PEIIaTh MPOOJIEMBI C y4ETOM
podecCHOHANIbHOM HANPaBICHHOCTH;

* (opmupoBaHMe YMEHMI HCKaTh, AHAIMU3UPOBATH U 0OpabaThiBaTh (U3NUECKYI0 HHGPOPMAIMIO C YYETOM
Mpo(EeCCUOHAILHON HAMPAaBIEHHOCTH; * TOATOTOBKAa OOYYaIOIIMXCA K YCMEIIHOMY OCBOCHHUIO AMCIHUIUIMH W MOJYJIen
MPoeCCHOHAILHOTO MHKIA: (POPMUpPOBAaHWUE Yy HHUX YMEHHUW M ONBITA JCSITCIIBHOCTH, XapakKTEPHBIX I Tpodeccuit /
JTOJDKHOCTEH CITY’KallliX WIIH CIEIUaTbHOCTEH, MOTydaeMbIX B MMPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3aIlnsiX;

* TMOJTOTOBKA K (POPMHUPOBAHUIO OOIIMX KOMIIETCHIIMI OyaylIero crenramucTa: caMooOpa3oBaHusi, KOMMYHHKAIIUH,
COTPYHMYECTBA, TPHUHATHS PEIICHWH B CTaHAAPTHON M HECTaHJAPTHOM CHUTyalHsX, HPOCKTHUPOBAHHS, IPOBEIACHUS
buzndeckux n3mMepeHnid, 3pHEeKTUBHOTO U OE30TaCHOTO HCIIONH30BAHUS PA3IMYHBIX TEXHUYECKUX YCTPONCTB, COOTIOACHUS
MpaBUJI OXPaHbI TPyJa Ipu padoTte ¢ GU3NIecKuMHU TprudopamMu U 000PYTOBAHHEM.

B pe3ynbTaTe 0OCBOSHUS TUCHUILUIUHBI 00YJaroMMiics JOKEH 3HATh:
* CMBICJ NOHATUMN: (PU3NUYECKOE SIBJICHUE, TUIIOTE3a, 3aKOH, TEOPHS, BELIECTBO, B3AaUMOAECUCTBHE, JIEKTPOMAarHUTHOE



1oJjie, BOJIHA, (POTOH, aTOM, aTOMHOE SIpO, HOHU3UPYIOIINE U3Ty4YEHUS;

* CMbICT (DU3MUYECKUX BEJIMYUH: CKOPOCThb, YCKOpEHHE, Macca, Chia, UMITYJIbC, paboTa, MEXaHM4YecKas SHEprus,
BHYTPEHHSISI SHEPrusi, a0COIMIOTHAs TEMIIEpAaTypa, CPEAHssl KUHETUYECKAsl SHEPIHs YaCTUL BEIECTBA, KOJIUYECTBO TEIIOTHI,
AJIEMEHTAPHBIN AIEKTPUUECKUN 3apsL;

* CMbICH (PU3UYECKUX 3aKOHOB KJIACCUYECKOM MEXAaHUKH, BCEMUPHOIO TATOTEHUS, COXPAHEHUS SHEPTUH, UMITYJIbCa U
AIIEKTPUYECKOTO 3apsaa, TEPMOIUHAMUKH, JICKTPOMAarHUTHON HHIYKIIUHU, PoTodPdeKTa;

* BKJIAJ] POCCUHCKHX U 3apyOEKHBIX YUECHBIX, OKa3aBIIUX HAHOOJbIlIEE BIUSIHUE HA pa3BUTUE (DU3UKY;

B pe3ynbpTaTe 0OCBOCHMS TUCIUILUIMHBI 00yJaroUics JOHKEH YMeTh!

* MPOBOJUTH HAOIIOACHMUS, INTAHUPOBATH U BBIIOIHATH YKCIIEPUMEHTHI,

* BBIJBUTaTh TMIIOTE3bl U CTPOUTH MOJIETH,

* IPUMEHATH MOJYYEHHBbIE 3HaHUS MO (PU3UKE ISl OOBSICHEHUS Pa3sHOOOPA3HBIX (PU3MYECKHUX SIBJICHUN U CBOWCTB
BELIECTB;

* IPaKTUYECKH UCII0JIb30BATh (PU3MUECKUE 3HAHUS;

* OLICHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHON HH(OpMaIH;

* HCHOJb30BaTh MPUOOpETEHHBbIE 3HAHUSI M YMEHHUs MJIsl PEIEeHUs MPaKTUYECKUX 3a/lay IMOBCEIHEBHOM KHU3HHU,
obecniedyeHns: O€30MaCHOCTH COOCTBEHHOM JKHU3HH, PALIMOHAIIBHOTO IPUPOIOTIONB30BAHMS U OXPaHbl OKPYKAIOIIEH CPEB.

* ONKCHIBATh U OOBICHATH (PU3MUECKUE SIBIICHUS M CBOMCTBA TEJ: CBOMCTBA Ta30B, >KUAKOCTEH M TBEPIBIX TEI;
ANIEKTPOMATHUTHYIO WHIYKIHUIO, PACIpPOCTPAHEHUE BJIEKTPOMATHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; M3IyYEHUE U
MOTJIONIEHHE CBeTa aTOMOM; (GoTOA(h(PexT;

* OTJIMYATh TUIIOTE3bI OT HAYYHBIX TEOPU;

* IeJIaTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTAIbHBIX JTAHHBIX;

* IPUBOJUTH MPHUMEPHI, MOKA3bIBAIOIINE, YTO: HAOIIOACHUSI M SKCIEPUMEHT SIBJISIFOTCSI OCHOBOM IS BBIIBUKCHHUS
TUIOTE3 U TEOPHUH, MO3BOJIAIOT MPOBEPUTh UCTUHHOCTh TEOPETUUECKHUX BBIBOAOB; (hM3MUYECKasi TEOPHUs AA€T BO3MOKHOCTD
OOBSICHATH U3BECTHBIE SIBJICHUS NPUPOJbI U HAYUHBbIE (PAKThI, IPEICKA3BIBATD €IIIE HEU3BECTHHIE SIBICHUS;

* IPHUBOJUTH IPUMEPHI IPAKTUUECKOTO MCIIOIB30BAHUS (PU3NYECKUX 3HAHUI: 3aKOHOB MEXAHUKH, TEPMOJUHAMUKYU U
JJIEKTPOJIMHAMUKA B DHEPreTHKE; Ppa3IMYHbIX BHJOB D3JEKTPOMAarHUTHBIX MW3IYyYEHUH JUI pa3BUTHUS paauo H



TEJIEKOMMYHHUKALIUA, KBAHTOBOW (PU3UKU B CO3/IaHUH SIIEPHOM SHEPTETHKH, JIa3€POB;

* BOCIIPMHUMAaTh U Ha OCHOBE IOJYYEHHBIX 3HAHUU CaMOCTOSITEJIHO OLIEHMBATh MH(OPMALIMIO, COAEPKALLYIOCS B
coobmenusix CMU, UnTepHere, HAYYHOTIOMYIISIPHBIX CTaThsIX.

* TMPUMEHSTH NMOJYYCHHbIE 3HAHUS JIJIs pelIeHus (PU3NUEeCKHX 3ajad;

* ONpeneNiaTh XapakTep (U3MUECKOro IMpolecca mo rpaduky, tadbmuie, dopmyine; HU3MEpATh Pia (PU3UIECKUX
BEJIMYMH, MPEACTABIASA PE3YJIbTaThl U3MEPEHUH C YUETOM MX MOTPEIIHOCTEN.

1.2.2. [lnanupyemMble pe3yJbTaThl 0CBOEeHHS 001e00pa3oBaTebHON TUucHUILINHBI B cooTBeTcTBUM PI'OC CIIO u Ha
ocHose PI'OC COO
[Tpouecc u3yueHus: AMCUMIUIMHBI HanpasieH Ha (opMupoBanue oouux kommnereHui (OK):

OK 01. BeiOupatsb criocoOsl pernieHus 3aad npodheccuoHanIbHOM AesTEIbHOCTH IPUMEHUTENIBHO K Pa3IMUYHbIM KOHTEKCTaM;

OK 02. Hcnonws3oBaTh COBPEMEHHBIE CPEACTBA IOMCKA, aHAJIM3a W HMHTEpIpEeTaluud HHQOpMauuu, U HHPOPMALMOHHBIE
TEXHOJIOTHH VISl BBIMOJHEHUS 3a]1a4 Npo(heCCUOHATBHON eATEIbHOCTH;

OK 03. [InanupoBaTh U peanu30BbIBaTh COOCTBEHHOE MPO(EecCHOHAIBHOE U JIMYHOCTHOE Pa3BUTHUE, MPEANPUHUMATEIBCKYIO
JEeSTENBHOCTh B MPO(ECCHOHATIBHON c(epe, MCIOoNb30BaTh 3HAHUS MO MPaBOBOM U (PMHAHCOBOM T'PAaMOTHOCTH B Pa3IUUHbBIX
KU3HEHHBIX CUTYalUsX;

OK 04. D¢ dexTuBHO B3aUMOJIEHCTBOBATh U pa0OTaTh B KOJJIEKTUBE U KOMaH/IE;

OK 05. OcyiecTBisiTh YCTHYI0O M NUCBMEHHYKHO KOMMYHHUKAIlMIO Ha TocylaapcTBeHHOM si3bike Poccuiickoit denepauun c
y4eTOM O0COOEHHOCTEN COLIMATIBLHOTO U KYJIBTYPHOIO KOHTEKCTa

OK 06. IlposBusaTh TIpakAaHCKO-NATPUOTUYECKYIO IIO3MILMIO, JEMOHCTPUPOBATh OCO3HAHHOE TIIOBEJICHHE HAa OCHOBE
TPaJIULIMOHHBIX POCCUICKHUX AYXOBHO-HPABCTBEHHBIX LIECHHOCTEH, B TOM YHUCJE C YYETOM I'apMOHHU3ALMHN MEXHAIIMOHAIBHBIX H
MEXPEJIIUTUO3HBIX OTHOIIEHUM, IPUMEHSITh CTAHIAPThHl AHTUKOPPYILIMOHHOIO ITOBEACHUS;

OK 07. CopneiicTBOBaTh COXPAaHEHHUIO OKPYKAIOIIEH Cpefpl, pecypcocOEpeKeHUI0, TMPUMEHSITh 3HAHUS 00 W3MEHEHHH
KJIMMATa, TPUHIUIBI OEPEXIIMBOTO MPOU3BOACTBA, 3P(HEKTUBHO JIEMCTBOBATh B UPE3BBIYAMHBIX CHUTYaILIMSIX

[Ipouiecc n3yueHus JUCUUIUIMHBI HAarpaBiieH Ha popMupoBaHue npodeccruonanbubix komnerenuuit (I1K):
I1IK 1.1. Oprann3oBbIBaTh MOATOTOBKY MOMELIEHUH (papManeBTUUECKONH OpraHU3alMu ISl OCYIIECTBICHUs (papManeBTUUECKON
JESITEIbHOCTH.



I1K 1.9. Oprann3oBsIBaTh U OCYIIECTBIISTH TIPUEM, XPAHCHHUE JICKAPCTBEHHBIX CPEICTB, JICKAPCTBEHHOTO PACTUTEIBHOTO CHIPhS U
TOBapOB alITEYHOTO ACCOPTUMEHTA B COOTBETCTBHH C TPEOOBAHUSIMH HOPMATHBHO-ITPABOBOM 0a3bI
I[IK 1.11. CobOmomaTe TmpaBWia CaHUTAPHO-THTUEHUYECKOTO pEXHMMa, OXpaHbl Tpyda, TEXHUKH O€30MacHOCTH W
IPOTUBOIIOKAPHOUW 0€30TIaCHOCTH, MOPSIIOK ACHCTBYSI PU YPE3BBIYAHBIX CUTYAIUIX
Peanuzanms mpodeccrnoHaNbHBIX KOMIETEHITUN OTpaKeHa B TEMaX:
- naboparopHas padbota. OnpeesieHre BIaXKHOCTH BO3/1yXa;
- naboparopHas padora. OnpeneneHrne Moka3aTels MPEeTOMICHHUS CTeKIa

KoJinuecTBO 4acoB, OTBeIECHHOE HA OCBOEHHE MPOrPpaMMbl Y4eOHOMH THCHHUIIINHBI:
MaxkcumanbpHON yueOHOlM Harpy3ku oOyuatomierocs: 108 waca, B Tom unce:
— OO0s3arenbHOM ayTUTOPHON yueOHOM Harpy3ku oOyuaromerocst 102 gaca,
— CamocrosTenpHOM paboThl 00yJarorerocs 6 yacos



2. CTPYKTYPA M COJAEPXAHUE YUYEBHOM JUCIUILJINHBI

2.1. O0beM yueOHOM TUCHUNJIMHBI M BUIbI Y4eOHOH padoThl

Bup yueOHoI padoThI Oovem uacos
MaxkcumasbHasi yueOHasi HAarpy3ka (Bcero) 108
Oo0s13aTeIbHA"A ayIUTOPHAsA Y4eOHas HATPy3Ka (Bcero) 98
B TOM YHCJIC:
71a00paTOPHBIE 3aHITUS 16

IPAKTHYCCKHC 3aHATHA

B TOM 4HcJie B popme npodeccHoHATLHO-OPHEHTHPOBAHHOE COMEPKAHUE

CamocrosiTesibHas padoTa 00y4aOIIMXCH

I e I E~N

Koncynbrannmn

[TpomexxyTouHas arrectanus B popme auddepeHIUPOBaHHOIO 3a4eTa




2.2. TemaTH4eCKU IJIAH U COAEPKAHME YUeOHOH IMCIUIIIMHBI

dopmupye
Cogepxanrie yaeOHOTO MaTepuana, 1abopaTopHbIC U MPAKTUYECKUE paboThI, caMocTosiTeibHas | O0bem MbIE
HanmMeHoBaHue pa3ienoB U TeM
paboTta oOyuaromuxcs (HOMep U CoJIepKaHue 3aHSITH) 4acoB KOMITETEHII
uu
1 2 3 4
Conepxxanue y4eOHOro Marepuaja 2
Oduznka — QyHIaMeHTalbHas HayKa o npupoje. EcTecTBeHHO-HAYyUHBIM METO/ MO3HAHUS, €T0
Brexente. BO3MOKHOCTH M TPaHUIIBl MPUMEHUMOCTH. QKSHGpHMeHT U TeopHus B MpoIlecce MO3HaHUs
OHINKA U METObI npupoabl. MoaenupoBanue (GU3NUECKUX SBICHUI U mpoiieccoB. Polb SKcriepuMeHTa U TeOpuun
HAYSHOTO N03HAHHSI. B IIpouecce Mno3HaHusa npupoxasl. dusmyeckas BETHUHA. ®usnueckue 3aKOoHBI. [ 'paHUIbI 2
OPUMEHUMOCTH (U3HUecKUX 3akoHOB u Teopuil. Ilpunnun coorBerctBusa. Ilonarue o
¢u3nueckoit kaptuHe Mmupa. llorpemHoctn u3MepeHUil (QU3MUECKUX BEIMYUH. 3HAYCHHE
busuky pu ocBoeHnu npodeccuii u cnenuaabHoctet CI10
Paznena 1. Mexanuka 8
ConepxaHue yueOHOro Marepuaja 4
Mexannueckoe JBUKEHHE U ero Buibl. MartepuanbHas Touka. OTHOCHUTENBHOCTH OK.01,
MexXaHuyeckoro AsmwxeHus. CucremMa oOTcCUeETa. HpI/IHIII/IH otHOocuTeabHOCTH I ammnes. 2 0OK.02,
CnocoObl  ommcanus aBmkeHusa. Tpaektopus. Ilyts. Ilepememenue. PaBHOMepHOe OK.03
Tema 1.1 npsiMOJIMHEHOE nBIKeHrne. CKOPOCTb. 0K.04
OCHOBBI KHHEMATHKH JlaGopaTopHble paboThl (He npedycmompenvt) - OK.05
IIpakTuyeckue 3aHATHSA (He npedycMompeHtvl) -
CamocrosiTesibHast padoTa. MrHOBEHHAs! U CpeHSS CKOPOCTU. Y ckopenue. [Ipsimonunerinoe
JBUKEHHUE C MOCTOSHHBIM yCKOpeHUeM. J[BI)KEHHE C MOCTOSHHBIM YCKOPEHHEM CBOOOIHOTO 2
najgeHus. PaBHOMepHOE JBMIKEHHWE TOYKH TI0 OKPYXHOCTH, VYIJIOBas  CKOPOCTb.
IenTpocTpemurenpHoe yckopenue. Kinnemarnka aOCOIIOTHO TBEPIOTO Tea
Conep:xanue y1eOHOro MaTepuaJia 2
OcHoBHas 3anaua auHamuku. Cuna. Macca. 3akonsl mexanuku Herotona. Cumbl B mpupoJe.
Cuna TSOKECTH W CWJIa BCEMHPHOTO TATOTEHHS. 3aKOH BCEMHUPHOTO TsAroTteHus. Ilepmas 2

Tema 1.2.
OcCHOBBI JUHAMUKH

KOCMHUYECKass CKopocTh. JIBmkeHue tuianer U Manbsix Ten ConHeyHou cucrteMbl Bec.
HesecomocTb. Cuibl yripyroct. CUJIbl TPEHUS

JladopaTropHblie padoThl (He npedycmompeHul)

IIpakTHyeckue 3aHATHSA (He npedycMompeHvl)




CamocrosiTeJibHasE padoTa (e npedycmompeni)

Conep:xanue y4e0HOro MaTepHuaJia 2
Tema 1.3. Nmnynec Tena. Mmmynbc cuibl. 3aKOH COXpaHEHUS HMITyJbca. PeakTHBHOE JBUXKEHHE.
3aKkoHbI COXpaHEHHS B Mexanundeckasi pabota u MoImHOCTb. Kunernueckas sHeprus. [loTeHumansHas sHeprus. 3aKoH
MeXaHMKe COXpaHEHUS MEXaHWYEeCKOW »JHepruu. PaboTa CHIBI TSKECTH € CHIBI  YIPYTOCTH. 2
KoncepBatuBnubie cwibl. [IpumeHeHue 3akOHOB coxpaHeHHs. lcrnonab30BaHUE 3aKOHOB
MEXaHUKH JJisi OOBSICHCHUS JBIDKCHUS HEOCCHBIX Tell W I Pa3BUTHS KOCMHYECKUX
WCCIIEIOBAHUMN, TPAHUIIbI IPUMEHUMOCTH KJIAaCCHYECKOW MEXaHUKHU
JlabopaTopHblie padoThl (e npedycmompersl) -
I[pakTHYeckne 3aHATHS (He npedyCMOMpeHbl) -
CamocrosiTesibHast padoTa (e npedycmompeni) -
Pa3nen. 2 MoJiekyasipaasi Gu3nka 1 TEpMOAHUHAMHMKA 18
Conepxanue yueOHOro Marepuasia 8
OCHOBHBIE TOJIOKEHUSI MOJEKYJIAPHO-KUHETHYECKOW Teopuu. Pasmepsl m Macca MOJIeKyl U
aToMoB. bpoyHoBckoe nBrkeHue. CHIIBI U DHEPTHUs MEXMOJICKYJISIPHOTO B3aMMOJICHCTBUS. 2
Ctpoenue ra3000pa3HbIX, KUJIKUX U TBEPJBIX Tell.
Wneanbublii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOU TEOpUHn
Tema 2.1. ra3oB. Temneparypa u ee u3MepeHue. AOCONOTHBIN HYJIb TEMIEpaTypbl. TepMoJnHaMuaecKas 2
OCHOBBI MOJIEKYJISIPHO- nikasa remneparypsl. Temnepatypa 3B8e31. CKOpOCTH IBUKEHUSI MOJIEKYJ U X U3MEPEHUE.
KHHETHYECKO Teopuu YpaBHeHHE COCTOSHUS UACATBHOTO ra3a. M3omporeccs u ux rpaduku. ['a30Bbie 3aKOHBI. 2
MomnsipHas razoBasi HOCTOSIHHAs
JlabopaTopHbie padoThI
JlaGopatopnas padota Ne 1. [IpoBepka 00bETMHEHHOTO Ta30BOTO 3aKOHA. 2
[IpakTuyeckue 3aHATHS (He npedycMompeHvl) -
CamocrosiTeJibHast padoTa (1e npedycmompeni) -
Conepxanue y4eOHOro Marepuasia 4
Buytpennsiss sHeprusi. Pabora u Tteruiora. KonmudecTBo TEMIOTHL. YpaBHEHUE TEIIOBOTO 2 OK.01
Tema 2.2. OcHOBBI OanaHca. 0OKO02
TePMOIHHAMHKH [lepBoe Hauano TepMoaWHaMUKH. AnualaTHBIA Tporecc. BTopoe Hayano TepMOIUHAMUKH. 5 0K.03
Temnossle apurarenu. KII1JI rennoBoro nurarens. XonoauibHble MalMHbL. OXpaHa npUpPOAbL. 0K.04
JlaGopaTopHble padoThI (e npedycmompersl) OK.05

IpakTnyeckune 3aHATHS (He NPeOyCMOmMperbl)




CamocrosiTeJibHasE padoTa (e npedycmompeni)

Conep:xxanue y4e0OHOro MmaTepuaja 6
Hcnapenne n konaeHcauus. Hacelmennslii nap u ero cBorctBa. OTHOCHUTENIbHAS BIAXHOCTh
Bo3ayxa. I[lpubopbl mansi ompeneneHus BIAKHOCTH Bo3ayxa. Kumenue. 3aBUCHMOCTb 2
TEeMIEPaTypbl KUIIEHUS OT JaBJICHHUSL.
Tema 2.3. XapakTepucTHKa >KUJIKOTO COCTOSIHUA BemecTBa. bmwxauii mnopsnok. IloBepxHocTHOE
HaTspkeHue. CmaumBanue. KanmwuisipHbie siBIGHUS. XapaKTEPUCTHKA TBEPIOTO COCTOSHUS 2
ArperaTHble COCTOHHS BeniecTBa. Kpucrannmdeckue u amopdHbie Tena.
BellecTBa H (a3oBbie MEPeXoibl | [IpodeccHOHATLHO OPHEHTHPOBAHHOE COEPIKAHME (COMEPKAHME MPHKIATHOTO MOLY.IsH) 2
JlabopaTopHblie padoThbl
Jlaboparopnas padora Ne 2. OnpesieieHNe BIKHOCTH BO3TyXa 2 HIf( 12 11 HIf{ 1.2,
I[IpakTu4eckue 3aHATHSA (He npedycMompeHtvl) MK 2.1 K 3.3
CamocTosiTesibHass padoTa (re npedycmomperl)
Pa3nen 3. DiekTpoanHAMHKA 30
Conep:xanue yueOHOro MaTepuasia 8
DIIEKTPUYECKUE 3apsiibl. DIEMEHTAPHBIN IEKTPUUECKUN 3aps/l. 3aKOH COXpaHEHUs 3apsia.
3axoH Kynona. DnexkTpuueckas IoCcTOssHHasA. JNeKTpuueckoe nosie. HanpshxkeHHOCTh 2 OK.01
3JICKTPUYECKOTO TOJIst. [IpUHIIUIT CYTIEPIIO3UIINH TIOJICH. OKO02
Tema 3.1. IIpOBOSHUKH B DIEKTPHIECKOM MOJIE. J{MUAIEKTPHKH B dJIEKTPHUECKOM ToJte. [lonspusanus OK.03
neKTpUHUECKoe ToITe JMAIICKTPHKOB. PaboTa CIUT 91eKTpoCcTaTHIecKoro mouist. IoteHmuann. PasHOCTb MOTEHINAIIOB. 2 OK.04
CBsi3b MKy HAPSHXKEHHOCTHIO M PA3HOCTHIO MOTEHIIUATIOB AEKTPHYECKOTO MOJISL. OK.05
DnektpoeMKocTh. KoHeHcaTopsl. DHeprus anekrpudeckoro nois. [Ipumenenue 9
KOHJICHCATOPOB
JlabopaTropHblie padoThl (He npedycmompeHul)
IIpakTuyeckue 3aHATHSA (He npedycMompeHtvl)
CamocrosiTesibHass padoTa (ke npedycmompenni)
Kiaccnasi konTposibHas pabora Nel 2
Conep:xaHue y4e0HOro MaTepraJsia 10 OK.01
Tema 3.2. YcnoBus, HEOOXOAUMBIC JTSI BOSHUKHOBEHUS H ITOIIEPIKAHMS dJICKTpUIeckoro Toka. Criia Toka. 0OK.02
3aKOHBI IOCTOSIHHOTO TOKA DNEKTPUUYECKOE CONPOTUBIEHHUE. 3akoH OMa AJis ydacTKa LEeNu. DJIEKTPUUECKUE LETH. 5 OK.03
OK.04

OK.05




[TapamenbHOE U OCIIEA0BATENBHOE COEAMHEHUE MPOBOAHUKOB. PaboTa u MoUTHOCTH
MOCTOSIHHOTO TOKa. TersoBoe neicTBue Toka. 3akoH Jxoyns—Jlenna.

DJIEKTPOJIBIKYIAS CHJIA UCTOYHUKA TOKa. 3akoH OMa Jj1sl TOJIHOM 1ETIH.

JlaboparopHbie padoThl

JlaboparopHasi pabora Ne 3 l3yueHue mMOCHEAOBATEILHOTO W MapajlICIbHOTO COEIWHEHUS
MIPOBOJTHUKOB TOKA

JlabopaTopnas padota Ne 4. U3smepenne DJIC v BHYTPEHHETO CONPOTUBIICHUS HCTOYHHUKA

IIpakTHyeckue 3aHATHS (He npedycMompeHvl)

CamocrosiTesibHas padoTa (1e npedycmompeni)

Tema 3.3.
DJleKTPpUYeCKHUI TOK B
Pa3JMYHBIX Cpeaax

Conep:xanue yueOHOro MaTepuaJia

DIEeKTPUUECKUH TOK B METaJlIaX, B AIEKTPOJINTAX, ra3ax, B BaKyyMe. DIEKTPOIu3. 3aKOH
anektponnza Oapanes. Buapl razoBbix paszpsnon. TepmoanekTpoHHas smuccus. [nazma.

DNEeKTpUYECKUI TOK B MOIYynpoBoaHKKax. COOCTBEHHAs M PUMECHAas MPOBOAUMOCTH. P-n
nepexol. [Ipumenenne noaynpoBoaHUKOB. [1oaynpoBoaHUKOBBIE TPHOOPHI

JlabopaTropHblie padoThl (He npedycmompeHul)

IIpakTuyeckue 3aHATHSA (He npedycMompeHtvl)

CamocrosiTesibHas padoTa (ne npedycmomperui)

Tema 3.4.
MarnuTtHoe moJie

Coaeprxxanue y4e0HOro MaTepHuaJia

BexTop mHIyknuu mMarHutHoro nois. BzammoneiictBue TtokoB. Cuia Ammnepa. IIpumenenue
cuibl Amnepa. HanpspkeHHOCTh MarHUTHOTO T0J1s1. MarHuTHBIN NOTOK. J{elicTBUEe MarHUTHOTO
nons Ha awkymmiics 3apsan. Cuna Jlopenna. Ilpumenenne cunsl Jlopenna. MaruuTtHble
cBoiicTBa BenecTBa. CoylHEYHAst aKTUBHOCTD U €€ BIMsHKUE Ha 3eMinto. MarHuTHele Oypu

JladopaTropHblie padoThl (He npedycmompeHul)

[IpakTuyeckue 3aHATHS (He npedycMompeHvl)

CamocrosiTesibHass padoTa (ke npedycmompenni)

Tema 3.5.
DJIEeKTPOMATHUTHAS UHAYKIHS

Conep:xanue yueOHOro MaTepuaJia

SIBieHMe ANEKTPOMArHUTHOM MHIYKIMH. 3aKOH 3JeKTPOMarHuTHOW uuaykiuu. [Ipasuno
Jlenna. BuxpeBoe anekrpuueckoe nose. 31C MHIYKIUHU B IBHKYIINXCS IPOBOIHUKAX

SBnenne  camMouMHAYKUMHM. VHIYKTUBHOCTb.  DHEprusi  MarHUTHOIO  TMOJSI  TOKa.
DIEKTPOMAarHUTHOE M0JIe

JlaGopaTropHblie padoThbI

JlaGoparopHast pabota Ne 5. V3yueHue siBJI€HUS 2IEKTPOMArHUTHON WHAYKIHU

OK.01
OK.02
OK.03
OK.04
OK.05




IIpakTuyeckue 3aHATHS (He npedycMOmpeHbvl)

CamocTosiTeJibHasE padoTa (e npedycmompeni)

Tema 4.1.
Mexannyeckue KoJIeOaHus 1
BOJIHBI

Pa3gen 4. Kosredoanus u BoJIHBI

Conep:xanue yueOHOro MaTepuaJia

I'apmonnueckue xonedbanus. CBoOOJHBIC MeXaHWYEeCKHE Kosiebanus. [IpeBparenre sneprun
npu KosiebarenbHOM JBIKeHUH. CBOOOAHBI HEe3aTyXarolue MEXaHUYeCcKre KojaeOaHusl.
Maremarnueckuil MasTHUK. [IpyKMHHBIA MasTHUK. BBIHYK/IEHHbIE MEXaHUYECKUE
kosiebanus. Pesonanc. [lonepednslie u npooIbHbIE BOJHBI. XapaKTEPUCTUKU BOJIHBI.
3BYKOBBIE BOJIHBI. YJIbTPa3BYK U €0 IPUMEHEHUE

JlabopaTropHblie padoThl (He npedycmompeHul)

I[pakTHyeckne 3aHATHS (He npedyCMOmMpeHbl)

CamocrosiTesibHas padoTa (ne npedycmompenui)

Tema 4.2
DJIEKTPOMATHHUTHBIE KOJIe0aHust
U BOJIHBI

Conep:xkanne yueOHOro MaTepuaJjia

CBoOoHbIE AJIEKTPOMArHuTHBIE KojeOaHus. IlpeBpamieHne »HEpruM B KojeOaTeTbHOM
kKoHType. Ilepuon cBOOOIHBIX 3nekTpuyeckux kosnedanuil. @opmyna ToMmcona. 3aryxaromme
AJIEKTPOMarHuTHbIE KosieOaHusl. BbIHY)K/IEHHBIE AIEKTpUUYECKUE KOJIeOaHMsL.

Ilepemennblii TOK. Pe30oHaHC B 2JIEKTpUYECKOW 1enu. ['€eHeparop MEepEMEHHOTO TOKa.
Tpanchopmaropsl. [Tonydyenne, nepenada u pacnpeaencHue dJIeKTPOIHEPTHH.

OneKTpOMarHuTHbIE BOJHBL. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJH. OTKPBITHIN KojeOaTeabHbIN
KOoHTYp. M306perenue paguo A.C. [TonoBeiM. [TonsiTHE 0
paaunocssasu. [Ipuniun paauocsssu. [IpuMeHeHne 21eKTpOMarHuTHBIX BOJIH.

. OK.01
OK.02
OK.03
OK.04
OK.05

JlabopaTropHblie padoThl (He npedycmompeHul)

IIpakTuyeckue 3aHATHSA (He npedycMompeHtvl)

CamocrosiTesibHass padoTa (e npedycmompenni)

Tema 5.1.
IIpupona cBera

Pa3nen 5. OnTuka

Conep:xanue yueOHOro MaTepuaJia

Toueunbrii uctoyHuk cBera. CKOPOCTh pPACIPOCTPAHEHHsS] CBETa. 3aKOHBI OTPAXKEHUS U
npesomiieHus cBeta. CoaHEuHble U TyHHBIE 3aTMeHus. [loHOE oTpaxeHue.

. OK.01
OK.02
OK.03
OK.04
OK.05

JIunzel. [loctpoenne nzobpaxenus B uH3ax. opMyiia TOHKOM JTMH3BL.
YBenuuenue nuH3bL. a3 Kak onTudeckas cuctema. Onrudeckue mpuOopsl. TenecKonsl.

IIpodeccnoHaILHO OPHEHTHPOBAHHOE COJIeP:KaHUe (COoIepKAHUE MPUKJIIATHOTO MOYJIs1)

JlaGopaTropHble padoThbI

MK 1.1,
MK 1.2, TIK 2.1,




Jlaboparopnas pabora Ne 6. OnpezeneHue moka3aTess MPeIOMIICHHUS CTEKIIa 2 11K 3.3
[IpakTHyeckue 3aHATHS (He npedycMompeHvl) -
CamocrosiTesibHas padoTa (ke npedycmomperl) -
Conep:xanue yueOHOro MaTepuaJia 10
Wutepdepennus ceera. KorepeHTHOCTh CBETOBBIX Nydeil. THTepdepeHIrs B TOHKUX MJICHKAX.
Konbua Hetotona. Mcnonb3oBanne nuTepepeHIiny B HAyKe U TEXHUKE. 2
Judpaxius ceera. Judpakuus Ha MIeTH B NapauIeNbHbIX JiydaX. JndpakimoHHas pemerka OK.01
Buael nznydenunii. Buapbl ciektpoB. CriekTpsbl ucnmyckaHusi. CIEKTPbI HOTJIOMICHUS 2 OK.02
CriextpanbHblii ananus. CrieKTpaibHbIe KIacchl 38€3/. YIIbTpa(uoIeTOBOE H3TydEHHUE. OK.03
Tema §'2' Nudpakpacnoe nznyuenne. PearrenoBckue yun. VX mpuposaa u cBoiictsa. [llkana 2 OK.04
Boamoseie cBolicTsa caera 5JIEKTPOMArHUTHBIX U3JIyYEHUM OK.05
IpakTHyeckue padoTbl (HE MPETYCMOTPEHBI) -
JlaboparopHbie padoThl
JlabopaTtopHnas padota Ne 7 OnpeneneHue AIMHBI CBETOBOM BOJIHBI C ITOMOIIIBIO 2
TUGPaAKIIMOHHON PEIIeTKH.
CamocTosiTeJibHas padoTa.
[Tonsipuszanus nonepeunbix BoaH. [longpuzanus ceera. [lonspounsl. Jlucnepcus ceera. 2
Coaepxxanue y4e0HOro MaTepHuaJia 2
,Z[BI/I)KeHI/Ie CO CKOPOCTBIO CBETA. HOCTyJIaTBI TCOPUN OTHOCUTCIBHOCTU W CICACTBUA HN3 HHX.
Tema 5.3. WHBapuaHTHOCTh MOZYJSl CKOPOCTHM CBE€Ta B Bakyyme. OHeprus mokos. CBs3b MacChl M SHEPrUu 2
CﬂeHI/IaHLHaﬂ Teopﬂﬂ CBO6OHHOﬁ qaCTUIbI. OIeMEHTHI peJISITPIBI/ICTCKOﬁ JUHaAMHKH
OTHOCHTEILHOCTH JlabopaTopHble padoThl (e npedycmompersl)
[IpakTHyeckue 3aHATHS (He npedycMompeHbvl)
CamocrosiTesibHass padoTa (ke npedycmompenni)
Pa3zpnen 6. KBantoBasi pusuka 12
Conep:xanue yueOHOro MaTepuaJia 2
KganroBas rumnoresa Ilnanka. TemmoBoe uznydeHue. KopnyckysisipHO-BOTHOBON nyanu3M. OOTOHBI.
Tema 6.1. T'unoresa ne bpoitns 0 BOMHOBBIX CBOWCTBax vacTull. JlaBneHue cBeTa. XMMHUYECKOE JIEHCTBUE CBETA. 2

KBanroBasi onTuka

Omnpiter I1.H. JlebeneBa u H.U. BapunoBa. ®oroaddexr. YpaBHenue DiiHireliHa s GoTodddexTa.
[Mpumenenne dpororddekra

JladopaTropHblie padoThl (He npedycmompeHul)

IIpakTHyeckue 3aHATHSA (He npedycMompeHvl)

CamocrosiTesibHas padoTa (ke npedycmompenni)




Conep:xanue yueOHOro MaTepHuaJia 10
Pa3BuTHe B3rTI5110B Ha CTpOEHHE BelecTBa. Moaenu CTpoeHusl aTOMHOTO sIIpa.
Snepnas monens aroma. Onbitel O. Pesepdopma. Moaens aroma Bomopona mo H. Bopy. KanToBbie 2
nocrynarsl bopa. Jlazepsl
PagnoaktuBHOCTh. 3akoH paauMOaKTHUBHOro pacnaga. PanmoaktuBHbele mnpeBpamieHus. CrocoOsl
HaOMIONEHUS 1 PETUCTPALNK 3apsDKeHHbIX yacTull. CTpoeHne aToMHOro siapa. Jledext maccsl, aHeprus 2
CBSI3U U YCTOMYUBOCTH aTOMHBIX SIIEP.
Tema 6.2. SAnepHas sHepreTuka. SnepHble peakuui. DHEPreTHYeCKUil BEIXO SACPHBIX
®du3uKa aTOMa U aTOMHOI0 peakimid. MckyccTBeHHass paguoakTUBHOCTh. JlenmeHHWe TspkenbIx siaep. LlenmHas snepHas peakiust. 2
saapa Ynpasnsiemas 1ierHast peaKIys.
Snepusriit peaktop. TepMosiaepHbIit cuaTe3. DHEprus 38e31. [lomyuenue pagnoakTHBHBIX H30TOMOB U HX 2
pUMEHEHHE.
JlabopaTropHblie padoThl (He npedycmomperul) - OK.01
I[pakTHyeckne 3aHATHS (He npedyCMOmMpeHbl) OK.02
CamocrosiTeJibHasE padoTa (1e npedycmompeni) gﬁgi
buonorndeckoe aeiicTBre pagioakTUBHBIX W3Ty4E€HUH. DJI€MEHTAPHbIC YaCTULIBI 2 OK. 05
Pa3nen 7. Ctpoenne Beeaennoii 6 '
Cogaeprxanue y4e0HOro MaTepHuaJia 6
ConneyHas cucTema: IJIaHEThI U Majble Tena, cuctema 3emias—JIlyHa Ctpoenue u somonus ConHia u
3BE31. Kimaccudukarus 38631, 3BE3/161 M UCTOYHUKH WX dHEepruu. ["anaktuka. CoBpeMeHHbIC 2
T 1 NPEACTABJICHHUS O CTPOCHUH U 3BOJIIOIMU BeenenHoi
ema 7.1. . JlaGopaTopHbie paGoThI

Crtpoenne CotHEYHOH CHCTEMBbI
JlabopartopHas pabota Ne 8. M3yueHue kapThl 3B€31HOTO HEOA 2
KiaccHast KOHTpoJIbHast padoTa Ne2 2
IIpakTUyeckue 3aHATHSA (He npedycMOmpeHbvl) -
CamocrosiTeJibHas padoTa (1e npedycmompeni) -

JAuddepeHunpoBaHHbIH 3a4eT 2

Koncynpranun 4

Bcero 108




3.

YCJIOBUS PEAJIM3AIIMA TPOT'PAMMbBI YYEBHOW JUCIUILIUHBI

3.1. TpeGoBaHusi K MUHUMAJILHOMY MAaT€pUaIbHO-TEXHUUECKOMY 00ECIIEYEHUIO
Peanuzanus nporpaMMbl AUCHUILUIUHBI TpeOyeT HAMYUS yueOHOro KabuHeTa QU3HKH.

O6opynoBanue yueOHOro kabuHeTa:

1. lludposas nadoparopus mo GU3MKeE I yIUTEIIS;

2. lludposas nabopaTopust 1o pusuke i yICHHUKA;

3. Bechl TexHHUYECKHE C Pa3HOBECAMH;

4. KoMIiexT s 1abopaTOpHOTO MpaKTUKyMa I10 ONTHKE;

5. KommiekT uist 1abopaTopHOTo MpakTUKyMa 110 MEXaHHKE,

6. KomriekT 1t 1a00paToOpHOTO MPAKTHKyMa 10 MOJICKYJISIPHON (PH3UKE M TEPMOIMHAMHKH;
7. KommiekT u1s 1aG0paTopHOTo MPaKTUKyMa I10 3JIEKTPUYECTBY (C TEHEPaTopoM);

8.

Kommuiekt ansi u3ydeHHss BO30OHOBIISIEMBIX HMCTOYHHUKOB DHEPTrUM (CONHEUHOW, BETPOBOM JHEPIUH, OWO-, MEXaHWYECKOH W

TEPMOAIICKTPUIECKON SHEPTeTHKH );
9. Amnepmetp 1a60paTOpHbI;

10.
. Konopumerp ¢ Habopom KanopuMeTpUUYECKHUX TeEI;
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

11

BonbT™merp nabopaTtopHblii;

TepmomeTp 1abopaTopHHBIif;

KoMruiexT nst u3yueHusi OCHOB MEXaHUKH, THEBMAaTHUKU U BO30OHOBIISIEMBIX HCTOUHUKOB YHEPIHH;
bapomerp-anepounz;

bitox nutanus peryaupyemslii;

Be6-kamepa Ha MOABMIKHOM IITAaTHBE;

Buneoxamepa i paboThl ¢ ONTHYECKUMU TPUOOpamMH;
I'eneparop 3ByKOBOM;

I'urpometp (ncuxpomerp);

I'py3 HabOpHBIIA;

JlnHaMOMETp TEMOHCTPAMOHHBIN;

KoMIuiekT nocy il 1eMOHCTPAILMOHHOM C IPUHAIEKHOCTIMM;
MaHoMeTp )KHJIKOCTHON JE€MOHCTPALlMOHHBIN;

MeTtp neMOHCTpaALlMOHHBIH;

MHUKpPOCKOI IEMOHCTPAILIMOHHBII;

Hacoc Bakyymnblii KoMoBckoro;

CTOINK O bEMHBII;

[lItaTuB AEMOHCTPAIMOHHBIN (HU3HUECKUIA;



29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

ONEeKTPOIUIUTKA;

Habop neMoHCTpanimoHHbIN 10 MEXaHUYECKUM SIBJICHUSIM;

HaGop neMoHCTpaIMoHHbIH 10 JMHAMUKE BPAIIaTeIbHOTO JTBUKCHHS,
HaGop neMoHCTpaliOHHBIN IO MEXaHUYECKUM KOJICOAHUSIM;

HaGop neMoHCTparmOHHbBIN BOJHOBBIX SIBJICHUN;

Benepko Apxumena;

Mastank MakcBenna;

Ha6op Ten paBHOTO 00BEMA;

HaGop ten paBHO# Macchr;

[Tpubop 11t IeMOHCTpalK aTMOC(EPHOTO NaBICHUS;

[Ipu3ma, HaKIOHSIOIASICS C OTBECOM,;

Poluar nemMmoHCTpalOHHbIN;

Cocyabl cooOmiaromuecs;

CrakaH OTJIMBHOM AE€MOHCTPaIlMOHHBIN;

Tpy6ka HeroToHa;

[ITap ITackans;

Habop neMoHCTparMOHHBIH 110 MOJIEKYJIIPHOU (PH3UKE U TETIOBBIM SBIICHUSIM;
Habop neMoHCTpaImoHHbIH 1O Ta30BbIM 3aKOHAM;

Ha6op xanmmisapos;

TpyOka 11st IeMOHCTpAIIUU KOHBEKITUU B KUIKOCTH;

unuHapsl CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ xonbLOM;

BEICOKOBOIBTHEIN HCTOYHHK;

I'eneparop Ban-ne-I'paada;

Ho3umerp;

KamepToHbI Ha pe30HAHCHBIX SIINKAX;

KommiekT mpuGopoB 1 MpUHAIIICKHOCTEHN I IEMOHCTPAIIMH CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH;
KomruiekT mpuGopoB uist U3ydeHus MPUHITUIIOB PaJAHOIIpHeMa U PaIuonepeIayn;
KommiekT npoBooB;

Marsut 1yrooOpasHblif;

MarsuT noJIoCOBOM JEMOHCTPAIIMOHHBIH;

MarmuHa snexkrpodopHasi;

MasTHUK 3JIEKTPOCTATUYECKU;

Habop mo u3zyueHuto MarHuTHOTO TIOJIsl 3eMJIH;



63. Habop neMOHCTpallMOHHBINA IO MATHUTHOMY TTOJTEO KOJIBIIEBBIX TOKOB;

64. Habop AeMOHCTPallMOHHBIH 110 MOTYITPOBOIHUKAM;

65. Habop 1eMOHCTpallMOHHBIH 10 MOCTOSIHHOMY TOKY;

66. Habop neMOHCTpallMOHHBIH TI0 AJIEKTPUIECKOMY TOKY B BAKYyME;

67. Habop AeMOHCTpallMOHHBIN TI0 AIEKTPOAUHAMUKE;

68. Habop a1 1IeMOHCTpaIiii MarHUTHBIX TIOJICH;

69. HabGop 11t EeMOHCTpAIMK IEKTPUICCKUX TTOJICH;

70. Tparcopmarop yueOHBIIH;

71. Ilamouka CTEKIIHHAS;

72. ITamouyka »00HUTOBAS;

73. Ilpubop Jlena;

74. CTpenKyu MarHUTHbIE HA IITATUBAX;

75. CynTaH 31€KTpOCTaTUUECKHI;

76. llITaTUBBI U3OIUPYIOIITHUE;

7'7. DnekTpoMariut pa300pHbIi;

78. Habop 1eMOHCTpallMOHHBIH 110 FeOMETPUUECKOM ONTUKE;

79. Habop neMOHCTPAMOHHBIN IO BOJTHOBOH OITHKE;

80. CriekTpOoCKOIl ABYXTPYOHBIH;

81. Habop cniekTpanbHBIX TPYOOK C ICTOYHMKOM MUTaHUS;

82. YcranoBka Juist u3ydeHus porodpdexra;

83. Habop meMoHCTpalimoHHbIN 110 TTocTosTHHON [Tnanka;

84. KoMIneKkT HarfsaAHbIX MOCOOUH sl TOCTOSIHHOTO UCTIONB30BaHUS;

85. KommekTt noptperoB [uist ohopMieHUs KaOMHETa;

86. KoMIIEeKT 1eMOHCTPAIIMOHHBIX YUE€OHBIX TaOIHII.

[Ipn Hanmuuuu HeoOXoaUMOro OO0OpYIOBaHMS 3aHATHS MO (U3MKE B HEKOTOPBIX CIIydasX MOTYT MPOBOAMTHCS B MMEIOIIUXCS B
00pa3oBaTeNbHON OPraHU3aMH MACTEPCKUX WIIM JIAOOPATOPHUSIX.

3.2. UundopmanuoHHoe obecriedyeHue 00ydeHusl.
3.2.1. OcHOoBHas JqUTEpaTypa:

1. Msxumes I'.51. ®uzukal( xnacc: YueOHukmisa oOiieo0pa3oBaTeIbHBIX OpraHu3anuii: ba3ossiil ypoBens / ['.51. Msxkures,
b.b. byxosues, H.H Corckuii; mox pen. H.A. TlapdentreBoit. — 2 uza.— M.:«IIpocsemenne», 2016. — 416 c.



2. Msxkumes ['.51. ®uszuka 11 knacc: YueOHuk s 001meo0pa3oBaTeIbHBIX opranu3anuii: ba3zossiit ypoBens / I'.5. Msxuies,
b.b. byxoBues, B.M. Yapyrun nox pea. H.A. IlapdpentbeBoit. — 3 uza. — M.: «IIpocsenienuey», 2016. — 432 c.

3.2.2. Jlono/iHUTEIbHAA JIMTEpaTypa:

1. PeimkeBuu A.Il. 3amauHuk: COOpHUK ISl ydaluxcs 001eo0pa3oBaTebHbIX yupexaenuil. — M., «/Ipoda» 2008.

3.2.3. UnTepHET pecypcebl:

1. http://ufn.ru
2. XKypnan "l[lpuknannas ¢uzuka" http://applphys.orion-ir.ru/index.htm .



http://ufn.ru/
http://applphys.orion-ir.ru/index.htm

4. KOHTPO.Ib Y OIIEHKA PE3YJbBTATOB OCBOEHHWS YUYEBHOM JUCIUIIINHBI

Pesynbrarel 00ydeHus
(ocBOeHHBIE YMEHHMS, yCBOSHHBIE 3HAHNS)

Kputepun onenku

DopMBbI U METOBI OLIEHKU

Ymenns:

- YIOpaBIsATH CBOCH MO3HABATEILHOM JIESITENLHOCTHIO;

- TIPOBOJNUTH HAOIIOICHUS;

- HUCHOJIb30BaTb U HPUMEHATh Ppa3IMYHbIE BHIBI

MO3HABAaTENFHOW  NEATEIBHOCTH ISl W3Y4YCHHs

Pa3IUYHBIX CTOPOH OKPY’KarOLIEl NeHCTBUTEIBHOCTH;

- UCTIONb30BaTh  pa3lW4Hble HUCTOYHUKU IS

noy4eHus: pusndeckoii nHpopMauy;

- J1aBaTh OMNpPEACTICHUS H3YYCHHBIM TTOHSATHSM,;

- Ha3bIBaTh OCHOBHBIC IMOJIOXKECHUSI U3YUCHHBIX TEOPHUIl

Y TUTIOTE3

- OIHKCHIBATH JIEMOHCTPALMOHHBIE W CAMOCTOSITEIBHO
MPOBEACHHbIE SKCIICPUMEHTBI;

- JenaTh BBIBOABI U yMO3AKJIIOYEHHS U3 HAOIIOACHUM,

W3YUYCHHBIX (PH3HYECKUX 3aKOHOMEPHOCTEI;

MPUMEHSTh IPUOOPETEHHBIE 3HAHUS 110 (PU3MKE A

pereHus 3aaad.

3HaHus:

- posIb (PUBKKU B COBPEMEHHOM MHUE;

- ¢yHpameHTanbHble  (U3MYECKHE ~ 3aKOHBI U

NPUHIMIILL,  JIeKAIlde B OCHOBE  COBPEMEHHOU

(m3rYecKoi KapTHHBI MUPA;

- OCHOBHBIE (PM3NUECKUE MPOLECCH U SABJICHUS;

- BaKHBIE OTKPBHITHSA B 001acTH (U3MKH, OKa3aBIIMX

OIIpENeISIoNIee BIUSHHE HA pPa3BUTHE TEXHUKH U

TEXHOJIOTHH;

-METO/bl HAYYHOTO MO3HAHHs IMPUPOIBI; KaK OKa3aTh

NEepBYI0 TOMOIIb IPH TPaBMaxX, MOJYYCHHBIX OT

OBITOBBIX TEXHUYECKUX YCTPONCTB

JeMoHCTpUpYET yMEHHE NPOBOAMTH HaONIOJCHHS,
TUTAHUPOBATH M BHITIOTHSATH IKCIIEPUMEHTEI,
BBIIBUTaTh THUIOTE36l M CTPOUTH MOJIENH,
NPUMEHSTh  TIOJyYeHHBIE 3HAHUS 10 (PU3MKe A
00BSICHEHHSI PAa3HOOOPA3HBIX (PH3UIECKUX SIBIICHUH H
CBOMCTB BELIECTB; MPAKTHYECKOTO HCIIONb30BaHMS
¢bu3uYecKuX 3HaHWH; OIICHUBATh JJOCTOBEPHOCTh
€CTECTBEHHOHAYYHOU MH(OpPMAIHY;

JleMoHCTpUpYeT 3HaHMS O (PYHAaMEHTAIBHBIX
(U3MYECKUX 3aKOHAX W TPUHITUIIAX, JISKAIIUX

B OCHOBE COBPEMEHHOU (PH3MUECKOM KapTHHBI MHPA;
HauOoJIee BaXKHBIX OTKPHITHIX B 00JIACTH

(hM3KKH, OKA3aBIINX OIPEJISNAIOIIEe BIUSHUE HA
pa3BUTUE TEXHUKH M TEXHOJIOTUH; METOAAaX HAYYHOTO
MO3HAHMSI TPUPOIBI

- OLICHKA PE3yJIbTaTOB BHINOJIHEHNS
mabopaTOPHBIX PadoOT

- YCTHBIH OIIPOC

- NUCbMEHHAs IPOBEPKa

- TECTOBBIN KOHTPOJIb




