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1. TACIIOPT PABOUYEM [TPOT'PAMMBI YUEBHOM JUCHUITINHBI
duszuka

1.1. Ob6aacTh NpMeHEeHHUs1 NPOTrPaAMMbI

PaGouas mporpamma y4eOHON AMCUUIUIMHBI SBJISIETCS YacThO MPOTrpamMMbl MOJITOTOBKU
KBAJTM(HIHUPOBAHHBIX PabOYMX, CIyXalMX U paspadorana B coorBercTBUU ¢ ®I'OC cpeanero
obmiero oOpazoBanusi (yTBepxkaeHHoro IIpukazom MuHuctepcTBa 00pa3oBaHUS U HAyKH
Poccuiickoit ®epeparun ot 17 mas 2012 r. Ne 413) u npumepHol nporpammsl IO
oOmieoOpasoBarenbHOi  yueOHOM  aucuuruimHe «Pu3nka» Uisi Tpo(hecCuOHANBHBIX
oOpasoBarenbHbIX opranuzanuil (pekomennoBanHod @OI'AY «DUPO» or 21 wurons 2015,
[Tporoxon Ne3).  Ilporpamma mpenHazHadyeHa sl MOJIYYEHHUs CPEAHEro o0miero o0pa3oBaHUs
CTYACHTaMH, OOy4arolMMHUCS Ha 0a3e OCHOBHOTO oOmero oOpa3oBaHusi MO TNPOdhecCHsM
cpenHero mpodeccuoHaabHOTO 00pa3oBaHMs, oTHOcsAIMMC K ykpynHeHHoH rpymme 08.00.00
TexHuKa ¥ TEXHOJIOTHH CTPOUTEIHCTBA.

Pabovas mporpamMma yueOHOM AUCHUILTMHBI pa3paboTaHa B COOTBETCTBHH C TEXHHUECKUM

npoduieM npodheccCHoHaATBLHOTO 00pa30BaHuUs.

1.2. llesin y4eOHOM JUCHUILINHBI:

«®Du3nka» (0a30BbIi YpOBEHb) — TPEOOBaHMS K MPEIMETHBIM pe3yabTaTaM OCBOCHHs 0a30BOTO
Kypca (GU3HKHU JOTKHBI OTPaXaTh:

1) chopMUpOBAaHHOCTH MPEICTABICHHH O POJIM U MECTEe (PU3MKU B COBPEMEHHON HAYYHOM
KapTUHE MHpa; MOHUMaHHe (PU3MUECKON CYIIHOCTH HaONIOAaeMbIX BO BceneHHOW sBIeHUM;
NOHMMaHue poyii (GU3UKKM B (POPMUPOBAHUHM KPYyro3opa M (PyHKIMOHAIBHOW TI'paMOTHOCTH
YeJIOBEKa /ISl PEIICHUS IPAKTUYECKUX 3a]1a4;

2) BIaJICHHE OCHOBOIIOJIATAIOIUMH (U3UUECKHUMHU TIOHITUSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMU U TEOPUSIMH; YBEPEHHOE MOJIb30BaHUE (PU3NYECKON TEPMUHOIOTHEH U CUMBOJIUKOM;

3) BaJicHHEe OCHOBHBIMH METOJIaMH HAay4YHOT'O TO3HAHHMS, UCIIOJIb3yeMBbIMU B (pU3HKE:
HaOO/IeHUe, ONKCAaHHWe, W3MEPEHUE, OKCIEPUMEHT; YMEHHs 00padaTbiBaTh pE3yNbTaThI
U3MepeHuii, OOHApy)KUBaTh 3aBUCUMOCTh MEXIy (U3NYECKUMHU BEITUYMHAMH, OOBSICHATH
MOJIYYEHHBIE PE3YJIbTaThl U J€1aTh BBIBOIBI;

4) chopMHPOBAHHOCTH YMEHHS peliaTh (PU3MUSCKUE 3a1a4H;

5) chopMHPOBAaHHOCT YMEHHUS MPUMEHSATH MOJYYEHHBIC 3HAHHUSA JUIT OOBICHEHUS
YCIIOBUM NPOTEKaHUSI GU3NUYECKUX SBJICHUN B IPUPOJIE U JUISl IPUHATHUS PAKTUYECKUX PEIICHUN
B [IOBCE/IHEBHOM JKU3HY;

6) chopMHUpPOBaHHOCTH  COOCTBEHHON  MO3MIMK IO  OTHONICHHIO K (pU3HUECKOU
uH(pOpMaIK, TOTy4aeMON U3 Pa3HbIX HCTOYHUKOB.

1.3. O0mas xapakTepucTHKA y4eOHOi TUCHHIITUHBI

B ocHoBe yueGHON aucruminHbl «PHU3MKa» JEKUT YCTAaHOBKAa Ha (popMupoBaHHE Y
00y4yaeMbIX CUCTEMbI 0Aa30BbIX MOHATUI (U3UKU U MPEJICTABICHUI O COBPEMEHHOM (PU3MUECKOi
KapTHHE MHpa, a TaKkKe BbIpaOOTKAa YMEHMH MPUMEHATh (QHU3MUECKHE 3HAHUSA, KaK B
npohecCuoHaANBbHOM e TeNIbHOCTH, TaK U JJISl PELLIEHUS )KU3HEHHBIX 3a]1a4.

MHorue nosoxeHus, pa3BuBaeMble (PU3UKOI, paccCMaTpUBAIOTCS KAK OCHOBA CO3JIaHUS U
UCIIOJIb30BaHUsl MH(OPMAIIMOHHBIX U KOMMYHHMKAMOHHbIX TexHonoruit (MKT) — oanoro us
Haubosee 3HAUMMBIX TEXHOJIOTUYECKUX TIOCTHKEHUN COBPEMEHHON ITUBUIIM3AIIH.

@u3nka JgaeT KIY K TOHMMAaHUIO MHOTOYMCIEHHBIX SBJIEHMM M IPOLIECCOB
OKpY’KaloIIero Mupa (B €CTECTBEHHOHAYYHBIX O00JacTAX, COLMOJIOTUH, SKOHOMHKE, S3BIKE,
autepatype u Ap.). B ¢usuke dopMupyroTcs MHOTHE BUIBI JESITEIBHOCTH, KOTOPBIE MMEIOT
MeTarnpeIMeTHbIN xapakrep. K HUM B epByro ouepeib OTHOCATCS: MOJEIMPOBaHNE OOBEKTOB U
IPOIIECCOB, MPUMEHEHUE OCHOBHBIX METOJIOB TMO3HAHMS, CUCTEMHO-MH()OPMAIIMOHHBIA aHANN3,
dopMynupoBaHUE THUIIOTE3, AHAIW3 M CHUHTE3, CpaBHEHHE, O00O0OIIeHHe, CcHcTeMaTH3alus,
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BBISIBIICHHE TPUYMHHO-CIICJCTBEHHBIX CBSI3€H, IMOWCK AaHAJOTOB, YIpaBlIeHHE OOBEKTaAMH W
nporeccamu. VIMEHHO 3Ta AMCHUUIUIMHA TIO3BOJSET TO3HAKOMHTH CTYACHTOB C HAy4YHBIMH
METOJIaMU TIO3HAHUS, HAYYUTh UX OTIUYATh THIIOTE3Y OT TEOPHUH, TEOPHUIO OT SKCIIEPUMEHTA.

@dusznka uUMeeT OYeHb OOJBIIOE W BCEBO3PACTAIONIEE YHUCIO MEKIUCIUIUTMHAPHBIX
CBsI3€H, MPUYEM HAa YpOBHE KaK MOHITUHHOTO amrmapara, Tak U WHCTpyMeHTapus. CkazaHHOE
MO3BOJISIET ~ paccMaTpuBaTh (U3MKY Kak  METAJAUCHUILUIMHY, KOTOpas IpeIOCTaBIseT
MEXIUCIUTUTHHAPHBIN S3BIK JIJIS1 OMUCAHUSI HAYIHOW KapTHHBI MUPA.

®dusnKa SBISETCS CUCTEMOOOPA3YIOIUM (aKTOPOM ISl €CTECTBEHHOHAYYHBIX y4eOHBIX
NPEMETOB, TIOCKOJIbKY (PU3MUYECKUE 3aKOHBI JISKAT B OCHOBE COJCPKAHUS XUMHH, OUOJIOTHH,
reorpagyii, aCTPOHOMHM ¥  CHCIHMAJIbHBIX  JUCHUIUIMH  (TEXHUYECKas  MCEXaHHKa,
JJNIEKTPOTEXHUKA, DJJICKTPOHMKA W  Jp.). YueOHas jucnuiuimHa «®Dusmka»  cosmaer
YHHUBEPCAJIbHYIO 0a3y Al M3y4eHHs OOIIENPO(pECCHOHATBHBIX U CIEUUAIBHBIX JUCIHILINH,
3aKyiaapIBas PyHAaMEHT I MOCIETYIOMEro 00y4eHuUs CTYIEHTOB.

OOnanmasi JTOrMYECKOW CTPOMHOCTBIO M ONHUPAsACh Ha SKCIEPUMEHTAJbHBIE (DaKTHI,
yueOHas nucuuminHa «Pu3nka» GopMHUPYET Y CTYIEHTOB MOMJIMHHO HAYYHOE MHPOBO33PEHHE.
OusmKa SBISETCS OCHOBOW yYEHHS O MAaTepUAIbHOM MHUPE M PEIIAET MPOOIEMBI 3TOTO MUPA.

Nzyuenne ¢us3ukun B mpodecCHOHAIBHBIX ~ 00pa3oBaTEIbHBIX  OpPraHU3ALUSX,
peanu3yomux 00pa30BaTeIbHYI0 MPOTrpaMMy CpEIHEro o0Iero oOpa3oBaHUS B Npeieiax
ocBoerust OITOIT CITO Ha 6a3e OCHOBHOTO OOIIEr0 0Opa3oBaHMs, UMEET CBOM OCOOCHHOCTH B
3aBUCUMOCTH OT Mpoduiisi mpodhecCHOHATLHOTO 00pa30BaHusl. DTO BBIPAKACTCS B COACPKAHUU
00y4eHHsI, KOJTMYECTBE YaCOB, BBIICISIEMbIX HA U3yYCHHE OTMIEIBHBIX TEM POTPaMMBI, IITyOUHE
UX OCBOCHUS CTyJCHTaMH, 00beMe M XapaKTepe MPaKTUIECKUX 3aHSATHH, BUIaX BHEAYIUTOPHON
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

IIpu ocBoenmn mpodeccuit CIIO TexHmyeckoro mpoduis MPodhecCUOHATHLHOTO
oOpa3oBaHus ¢u3KMKa u3ydaeTcst Ooyiee yriayOiaeHHO, Kak npoduibHas ydeOHas TUCITUILINHA,
YUUTBIBAIONIAS CHIeU(PHUKY OCBaMBaeMbIX POGECCUI MITH CTICIIUATEHOCTEH.

B conepxanuu y4eOHOWM NUCHUIUIMHBI MO (PU3HMKE MPH MOJATOTOBKE OOYYAIONIMXCS IO
npodeccusiM  TEXHUYECKOTO Tpodwis mnpodecCHoHaANIbHOrO 00pa3oBaHus, NPOPUIBLHOM
COCTABJISAIONICH SIBISIETCS pasfen «DJEKTPOJUHAMHUKA», TaK KaK OOJBIIMHCTBO MPOodeccHid,
OTHOCSIIITUXCS K 3TOMY MPO(HITIO, CBSI3aHBI C AIEKTPOTEXHUKOM U IJICKTPOHUKOM.

Teopernueckue cBeieHHs MO (PU3HUKE TOMOTHSIIOTCS IEMOHCTPAIMSIME U JIA0OPATOPHBIMU
pabotamu.

N3yuyenne o6mieoOpazoBarenbHOM Yy4eOHOM JuCHMIUIMHBL «®Pu3MKa» 3aBepIlaeTcs
MIOJIBE/ICHUEM HTOTOB B (popMe HK3aMeHa B paMKax MPOMEXKYTOYHOW aTTECTalluu CTYACHTOB B
nporiecce ocBoenus OIIOIT CITO ¢ monyuenuem cpemanero obmero oopazosanus [TTIKPC.

1.4. Pe3yabTarbl OCBOCHHS Y4eOHOW AUCHUIIMHBI
OcBoeHue conepkanus yaeOHO! TucuIInebl «Pusnkay odecrieunBaeT JOCTUKEHHUE
CTYACHTaMH CJIEIYIOIHUX Pe3y1bTaTOB:

* JIUYHOCMHDBIX:

—— YYBCTBO TOPAOCTH M YB@KEHUS K HUCTOPUU U JOCTHIKEHUSIM OTEUECTBEHHOM
¢bu3nveckoil Hayku;

—— (hu3HYEeCKH rpaMOTHOE MOBEJIEHHE B MPO(ECCHOHATBHON AEATENbHOCTH U OBITY MpH
oOpalieHnu ¢ npudopamMu U yCTpoicTBaMu;

—— TOTOBHOCTh K MPOJOJDKEHHIO OOpa3oBaHMS M TOBBIIICHHUS KBalIU(PUKAIMK B
n30paHHON MPOGEeCcCHOHATBHOM JEATETPHOCTH U OOBEKTHBHOE OCO3HAHWE POJH (PU3MUECKUX
KOMIIETEHIIHH B 3TOM;

—— YMEHHE HCIOJIb30BaTh JOCTH)KEHUSI COBPEMEHHON (PU3NUECKO HayKu U (PU3HUECKUX
TEXHOJIOTHI JUIsl TOBBIIIEHUS COOCTBEHHOI'O HWHTEIJIEKTYaJbHOTO pa3BUTHA B BbIOpaHHOMU
poeCCHOHAIBHON JESTENHHOCTH,

—— YMEHHE CaMOCTOSTEIbHO JOOBIBaTh HOBBIE JJis ceOsl pU3nuecKre 3HaHUS, UCTIOIb3Ys
JUISL ATOTO JIOCTYIHBIE UCTOYHUKH UH(POPMALIUY;

—— YMEHHUE BBICTPAaWBATh KOHCTPYKTHBHbIE B3aHMOOTHOIICHHUS B KOMaHJE MO PELICHUIO
00mMX 3a1a4;
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—— YMCHHUC YIPAaBJIATH CBOCH TI03HABATEIILHOM ACATCIIBHOCTBIO, IPOBOJAUTHL CAMOOLICHKY
YpPOBH:A COOCTBEHHOT'O HHTCIIJICKTYAJIbHOT'O PA3BUTHUSA,

*  MemanpeoMemHbIX:

—— MHCIOJb30BAaHUE DA3JIMYHBIX BUJOB I103HABATEIbHON JAEATENBHOCTU MJI PELICHUS
¢Gu3nyeckux 3aaay, NPUMEHEHHE OCHOBHBIX METOJOB IO3HaHUS (HAOJIOIEHMS, OIMCAHMUA,
U3MEpEHUs,  HKCHEpUMEHTa) I  H3YYEHUS  pa3IMYHbIX  CTOPOH  OKpY’Karoulen
N CTBUTENIBHOCTH;

—— HCIOJb30BAaHUE OCHOBHBIX WHTEJUIEKTYaJIIbHBIX OIE€paliil: INOCTaHOBKM 3a/]auyH,
dopMHpOBaHUsI THIIOTE3, aHAIM3a M CHHTE3a, CpPaBHEHMsA, OOOOILICHHMs, CHUCTEMaTH3allWy,
BBISIBJICHHSI NTPUYUHHO-CIICICTBEHHBIX CBS3€H, MOMCKA aHAJIOroB, (POPMYIMPOBAHHUS BBIBOJIOB
JUIS U3YYEHUS Pa3IMYHBIX CTOPOH (pU3HUYECKHX OOBEKTOB, SIBJICHUH M MPOIECCOB, C KOTOPBIMU
BO3HHUKAET HEOOXOAUMOCTh CTAJIKUBAThCA B IpoecCuoHanbHOH chepe;

—— YyMEHHE TEHEpUpOBaThb MJEU M ONPEeAEsATh CPEACTBA, HEOOXOAMMBIE IS MX
peanu3anuu;

YMEHHE UCHOJb30BATh pa3IMYHbIE HCTOYHHKH IS TOJyYeHHS (PU3NUECKOM
uH(OpPMaIKH, OIICHUBATh €€ JOCTOBEPHOCTB;

—— yMEHHE aHAJIM3UPOBATh U MPEACTABIATH UHPOPMALIUIO B Pa3IMUHbIX BUJAX;

—— yMEHHE MYOJUYHO HPEJCTaBIATh PE3yibTaThl COOCTBEHHOIO HCCIEIOBaHMsS, BECTU
JUCKYCCHM, JIOCTYIIHO M TapMOHHUYHO COYeTas cojAep)kaHue U (OpMBlI IPEICTaBIIEMOM
uH(popMaLuu;

*  npeoMemHbIxX.

—— c(hOpPMUPOBAHHOCTh MPEICTABICHUM O POJIM U MecTe (U3UKH B COBPEMEHHOW Ha-
YUHOI KapTWHE MUpa; MOHUMaHWe (U3MUYECKON CYIIHOCTH HalmrogaemMblx Bo Bce-meHHOMU
ABIEHUHN, poinu (Gu3MKU B (HOPMUPOBAHHHM Kpyrozopa u (YHKIIMOHATIBHOM TIPaMOTHOCTU
YeJIOBEKa IS PEIICHUs TPAKTUYECKUX 3a]1a4;

—— BJIQJICHUE OCHOBOIOJATAIOMIMMHU (U3UYECKUMU TOHATUSIMH, 3aKOHOMEPHOCTSAMH,
3aKOHAMU U TEOPUSIMH; YBEPEHHOE HCIOIb30BaHUE (PU3NYECKOM TEPMHUHOIOTHH

U  CHMBOJIUKH;

—— BJIQJICHUE OCHOBHBIMU METOJAaMU HAYYHOTO IO3HAHMS, UCIOJIb3YEeMBbIMH B (PU3HKE:
HaOJI0ZICHUEM, OTIMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

—— yMeHHus1 00pabaThIBaTh pe3yabTaThl U3MEPEHUH, OOHAPYKUBATh 3aBUCUMOCTh MEXITY
(GU3UYECKUMU BETMYUHAMU, OOBACHSTH MOJTy4YE€HHBIE PE3YJIbTATHI U JIe-JIaTh BHIBOIBI,

—— c(opMUPOBAHHOCTh YMEHHUS peliaTh GU3NUYECKUE 3a1a4H;

—— c(OpMUPOBAHHOCTb yMEHHUS MPHUMEHATh MOJYYEHHbIE 3HAHHUS M OOBSCHEHUS
yCIIOBUI NPOTEeKaHUs GU3NUECKUX SBJICHUN B IpUpPOAE, MpodeccuoHanbHOM chepe

U s OPUHATHS MPAKTUUYECKUX PELICHUH B MOBCEAHEBHOMN KU3HHU;

—— c(pOpPMHUPOBAHHOCTb COOCTBEHHOW IMO3WLMUHU MO OTHOLIEHUIO K (U3NYECKON HHPOp-
MaIuH, MOJTy4aeMoi 13 pa3HbIX HCTOYHHUKOB.

JIMYHOCTHBIX Pe3yJIbTATOB peau3alii MPOorpaMMbl BOCIIMTAHMSA .

— MPOSABIIATH AaKTUBHYIO I'Pa)AAHCKYIO MO3UIMIO, IEMOHCTPUPYIOLINI PUBEPKEHHOCTh
IPUHLIAIIAM ~ YECTHOCTH, IOPSNOYHOCTH, OTKPBITOCTH, OSKOHOMMYECKHM AKTUBHBIA U
YYaCTBYIOIIMM B CTYAEHUECKOM U TEPPUTOPHAIBLHOM CaMOYIpPABIEHUWH, B TOM YHCJIE Ha
YCIOBHUAX JOOPOBOJBYECTBA, TMPOJYKTHBHO B3aUMOACWUCTBYIOIIMI W  y4acTBYIOLIUH B
JesITeIbHOCTH 00111ecTBeHHBIX opranuzauuii (JIP 2);

— co0M0JaTh HOPMBI TMIPABOMOPSIKA, CIEAOBAaTh HJeallaM TI'Pa)KAaHCKOTO OOIIEeCTBa,
oOecrieyeHus 0e30MacHOCTH, MpaB U cBoOON TpaxkaaH Poccuu. IIposiBIATH JIOSUIBHOCTH K
YCTAaHOBKAM M TPOSBICHUSM IMpeICTaBUTENEH CYOKyNIbTyp, OTIMYaTh HX OT TpYyII C
JECTPYKTUBHBIM U J€BUAHTHBIM IIOBEIEHUEM. /[[eMOHCTPUPOBATh HEMPUATUE U NIPEAYIPEKAATD

— COILIMAJIbHO ONacHOE NoBesieHue okpyxaromux (JIP 3);



— 3a00TSIMUNACS O 3alUTE OKPYXKAIOIICH cpebl, COOCTBEHHOM U 4y oii 0€30MacHOCTH, B
ToM umciie udposoit; (JIP10)

— TPUMEHSTHh HHCTPYMEHTHI U METOBI OepexIinBoro npoussozctea (JIP 18);

— yMeTh OBICTPO TNPUHHMATh PELICHHS, paclpelneiiaTh COOCTBEHHBIE pPECypehl U
yhnpasisTh CBOUM BpemeHeM (JIP 19)

— o0nazath Ha ypOBHE BBIIE CPEIHEro COPT CKUWUIC, 3K3UCTEHIHAIbHBIMU
KOMITETCHIIMSIMU ¥ CaMOYITPaBJISIOMUMH MeXaHu3MaMu JudHocta (JIP 25).

1.5. MecTo y4eOHO#H TUCHHUILINHBI B Y4eOHOM IJIAHE: 0011e00pa3oBaTeIbHBINA UK.

Y4eOHasi TUCIUIUIMHA OTHOCUTCS K TPEeIMETHOU 00sacTi «@U3MKa» U SIBISETCS 00IIen
JUCIUILIMHON 00111e00pa30BaTeIbHOrO HKIIA.

VYyeOHasi AUCUMIUIMHA BXOIUT B MNpodUIbHBIE AUCHUIUIMHBI 00Ie00pa3oBaTenbHON
noaroroBku [IIIKPC u u3ywaerca Ha mpoTsikeHMH 2 KypcoB. B koHIe 2 ceMecTpa MpOBOIUTCS
nuddepeHIMPOBaHHBIN 3a4€T, a IO OKOHYaHWH 1 ¥ 3 ceMmecTpa KOHTpOJIbHBIE paboThl. B koHIle 4
CeMeCcTpa HMTOroBas aTTecTanus B popme dK3aMeHa.

1.6. PexomMeHayeMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOrpaMMbl y4eOHO JUCHMIINHBI:
MaKCHUMaJIbHON y4eOHOW Harpy3ku oOydaromerocss 275 yaca, B TOM YUCIIE:
00s13aTeNnpHOM ayIUTOPHOM yueOHOI Harpy3ku oOy4varomierocst 180 4acos;
CaMOCTOSTeNIbHON paboThl oOyuatomierocss 95 4acos.



2. CTPYKTYPA U COJAEPXXAHHUE YYEBHOW JUCIUATIIUHBI
2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4e0HOH padoThI

Bup yuedHoii paboTbl Oobvem uacos

MakcumanbHas yyeOHass Harpy3ka (Bcero) 275
Oo6s13aTesibHAsI ayUTOPHAs ydyeOHAasi HATpy3Ka (Bcero) 180
B TOM YHCIIE:

nabopaTtopHbie pabOTHI 14

MPAKTUYECKUE 3aHATHS 47

KOHTPOJIbHBIC PAaOOTHI 11
CamocrosiTejibHasi padoTa o0yuaroierocsi (Bcero) 95
B TOM YHCIIE:
- HamMcaHue pedepaTos; 16
-COCTaBJICHHUE KPOCCBOPJIOB; 9
- HallMCaHUE KOHCIIEKTOB; 22
- penieHue 3a1a4; 48
Htorosas arrectanus B opMe dK3aMeHA




2.2. TemaTnueckuii IJIaH U coiep:kanne yueOHoi qucuumianabl «PU3UKA»

HaumeHoBaHue Conep:kanue y4eOHOro MaTepuaJa, J1adopaTopHble PadoThI M MPAKTUYECKHUE 3aAHATHS, Oo0bem YpoBeHb
pa3iesioB U TeM CaMoOCTOAITeIbHAsl pa0oTa 00y4arImMXcsl, THANBUAYAJIBHBIH NPOEKT (eciu npedycmompeHvt) 4acoB OCBOEHHUA
1 2 3 4
BBenenue Copepxanue yueOHOro MaTepuana 2 2
[Ipenmer uzyuenus pusznku. BozHuKHOBEHNE (PU3NKHU KaK SKCIIEPUMEHTAIbHON HayKu. [nama3on
BOCHPUATHS OpraHoB 4yyBCcTB. HayuHblil sSkcriepuMeHT U ero ocodennoctu. Hayunas runoresa.
®usnueckas moaenb. [Ipenensr npumeHumocTH puznyeckoit Teopuu. [loHsTrs QyHIaAMEHTATBHBIX
B3aMMOJICIICTBUI, UX BUJbI U XapaKTepUCTHKU. ba3oBble Ppu3nyeckie BeTUUHHBI.
CamocrositensHas padotalNel pabora Han pedeparom «M.B. Jlomonocos, I'.I"anumneit» 3
Paznean 1. JTuunocmmuuie pesynomamet: JIP3,18,19,25 42
MEXAHUKA
Tema 1.1. Copep:xanue yueOHOT0 MaTepuana 10
Kunemarnka 1 | Mexanudeckoe ABuXeHHe. PaBHOMepHOE MPSMOIUHEHHOE ABUKECHHUE. 1 2
MaTepHAJIbHOM 2 | PaBHOYCKOpEHHOE JBH)KEHUE. 1
TOYKH. 3 | CBobOonHOE masieHue Ten. baicTnyeckoe TBUKECHNUE. 1
4 | KunemaTuka NepuoJuuecKoro JBHKEHUsI. 1
5 | I'paduku nBux’EHUS. 1
JlabopaTopHbie paboThI -
[IpakTnueckue 3aHATHS 4
[Tpaktrueckoe 3anstueNel pemenue 3anad mo teme «lIpsiMOTMHEHOE TBUKEHUE) 2
[TpakTryeckoe 3ansTueNe2 perienue 3a1au o reme «CBoOOIHOE MaIEHUE U IEPUOTUIECKOE 2
JIBUKEHHUE)
Kontpomnsnas padora Nel 1
CamocrosTenbHble paboThl 00yJaIOLINXCS 4
CamocrositenbHas paboraNel pemenue 3aaa4 no teme «KrHeMaTnka MaTepUaIbHOM TOUKI 4
Tema 1.2. Coneprxanue yueOHOro MaTepuasa 8
JAuHamuka 1 | 3aKOHBI TUHAMUKH. 2 2
MaTepHaAJIbHOMI 2 | DIeKTpOMarHUTHBIE CHJIBI. 1
3 | 'paBUTAIIMOHHBIC CHJIBL. 1




TOYKH. 4 | Tlpumenenue 3axkoHoB HploTOHA. 1
JIaboparopHbie pabOTHI -
[IpakTrueckue 3aHATHS 2
[IpakTnueckoe 3ansTueNe3 penienue 3agau no teMe «Cuibl B MEXaHUKE» 2
KonrponsHast pabora Ne2 1
CamocrosrenbHas paboTa 00y4arommxcs 4
CamocrostenpHas pabotalNe2 pernieHue 3a1a4 no reMe «J{nHaMuka MaTepruaaIbHON TOUKH 2
CamocrostensHas paboraNe3 PaboTa ¢ koHCTIEKTOM 2
Tema 1.3. Copepxanne yaeOHOro MaTepuana 12
3aKoHbI 1 | Mmnynbce. 3aKOH COXpaHEHUs] UMITYJIbCa. 1 2
COXpaHeHM . 2 | Pabora cuiel. MoOHOCTS. 1 2
Craruka 3 | Kunerndeckas v moTeHIMalbHas YHEPTrHsl. 3aKOH COXPAaHEHUS YHEPTUU. 2 2
4 | PaBuoBecue. Llentp macc. LlenTp tsoxectu. YciaoBue paBHOBeCHS. MOMEHT CHUIBI. 1 2
5 | Mowment cuibl. [IpaBuno MomeHTOB. Buibl paBHOBecusl. 1 2
JlabopaTopHbie paboThI 3
Jlaboparopusbie pabota Nol «3yuenune qBH:KEHHUS TeJa MO0 OKPYKHOCTH 1
JlaGoparopHbie padoTta No2 «3yueHune 3aK0Ha COXpAHEHUS IHEPTHN» 2
[IpakTuueckue 3aHATHS 3
IIpakTnueckoe 3anatueNe4 pemeHue 3aaa4 No TeMe «3aKOHbI COXPaHEHUS» 2
ITpakTryeckoe 3ansTueNeS pemenue 3anau no treme «CTaTukay 1
KonTtposnbHas pabota -
CamocTosiTenbHbIE pabOThI 6
CamocrosrenbHas pabotaNeS penieHue 3ajau Mo TeMe «3aKOHbI COXpPaHEHHs, 4
CamocrositenpHas pabotaNe6 PaboTa ¢ KOHCTIEKTOM 2
Tema 1.4 Coneprxanne yueOHOT0 MaTepuasia 8 2
Mexannyeckue 1 | Mexanuyeckue KojnebaHus UX BUABI U XapaKTEPUCTHKU. 1
Koaebanus u 2 | KonebarenpHas cuctema, mpeoOpa3oBaHue SHEPTUU B Hell. Pe3oHaHc . 1
BOJTHBL. 3 | Mexanuyeckue BoJIHBL. Bubl BonH. CBoMcTBa MeXaHMUECKUX BOJIH. /[IMHA BOJIHBI. 1
4 | 3ByKoBBI€ BOJIHBI. 3BYK, €T0 XapaKTEPUCTUKU. YIIBTPa3BYK U €r0 UCIOJIb30BAHUE. 1
JlabopaTopHbIie paboTHI -
[IpakTHyeckue 3aHATUSL 3

ITpakTryeckoe 3ansaTHeNeS perieHue 3a1a4 1o TeMe «MexaHuyeckre KoueOaHus»
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[IpakTrueckoe 3anstueNe7 pemenue 3aaad no reme «MexaHUu4eCKUue BOJTHbBY

KonrtponsHas padora Ne3

CamocrosrenbHas pabora

CamocrostensHas pabotaNe7 PaboTa ¢ KoHCIIEKTOM

CamocrostenpHas paboraNe8 CocraBieHne KpoccBop/a no teMe «MexaHukay

RPN AR

Tema 1.5 CopepxaHne yaeOHOr0o MaTrepuaa
PenstuBucrckaa | 1 | Teopus orHocutenbHOCTH. [TocTynarel TeOpUN OTHOCUTENLHOCTH, UX CJIE/ICTBUS.
MeXaHHMKa. 2 | PensATUBUCTCKUN 3aKOH CI0KEHUSI CKOPOCTEeH. B3aMMOCBSI3b MacChl M SHEPTHH.
JlaGopaTopHbIie paboThI -
[IpakTyeckue 3aHsATHUS
KoHTposbHbIe paboThl -
CamocTosiTenbHbIe padOThI 3
CamocrostenbHas pabora Ne 9 Pabora Haj pedepatom 3
Pazaen 2. Juunocmmuwie pesynomamor: JIP3,10,18,19,25 30
MouJiekyasipHas
¢pusuka.
Tema 2.1. Copep:xanue yueOHOTo MaTepuana 12
MouJiexyasipnas 1 | Mogenb MaTepuanbHOro Tena. Macca u pasmepbl MOJIEKyJl. ATOMHasi eAMHMIIA Macchl. Modb, 2
CTPYKTypa MoJIIpHas Macca.
BellecTBa. 2 | VneanbHblii a3 B MOJIEKYJISIPHO-KMHETUYECKOM TeOpHH. Y paBHEHHE MOJIEKYISIPHO-KMHETHYECKOM 1
MouJieRyasipHo- TEOPHUH.
KHHETHYeCKasT 3 | TemnepaTypa. DHeprusi TEIIOBOIO ABMKEHHS MOJIEKYJl. MI3MepeHHre CKopocTel MOJIEKyI rasa. 2
TeopHst HAATBHOTO 4 | YpaBHEHHE COCTOSIHUS MJI€AJIbHOTO Ia3a. 1
raza. 5 | I'a3oBble 3akoHBL. M30TepMuyeckuii, 1300apHbIN U H30XOPHBINA TPOLECCHI. 1
JlabopaTtopHas padota Ne3 «OnbiTHasi npoBepka 3akoHa I'eii- JIioccaka.» 1
[IpakTrueckue 3aHATHS 3
[TpakTrueckoe 3anstueNe§ pemenue 3agad no TemMe «YpaBHEHHE M.K.T.» 2
IIpakTnueckoe 3aHATHENCY pemienune 3aaa4 no TeMe «Y paBHEHHE COCTOSIHUS Ta3ay 1
KonrtponsHast paboraNe4 1
CamocrosrenbHas paboTa 00yJaronmxcs 6
CamocrostenpHas pabota Ne 10 PaboTta ¢ KOHCTIEKTOM 2
CamocrostenbHas pabora Ne 11 pemenue 3agau no teme «MoJekynspHO-KUHETHUECKAs TEOPUS» 4
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Tema 2.2.
B3aumnuble
NpeBpalleHus
JKMJIKOCTEN U ra3oB.
CpoiicTBa
JKMKOCTEI.

Copepxanne yaueOHOT0 MaTepuana

1

HacpliieHHbI 1 HEHACHILLEHHBIN Hap.

2

BrnaxnocTs Bo3ayxa.

3

HOBerHOCTHOG HaTsbkeHue. CMadnBaHue. KaHI/IJ'IJ'IHpHOCTB.

I I

JIaboparopHast pabota

[IpakTrueckue 3aHATHS

[TpakTrueckoe 3anstueNe10 Onpenenenre BIaKHOCTH BO3AyXa.

|

KonrtponbHbie paboThI

CamocrosrenbHas paboTa 00y4arommxcs

CamocrostenbHas pabota Ne 12 PaboTta ¢ KOHCIIEKTOM

CamocrostenbHas padora Ne 13 pemenue 3amau 1o teme «CBOMCTBA KHIKOCTHY

Tema 2.3. CBoiicTBa
TBEPABIX TeJI.

Copep:xanue yueOHOTo MaTepuana

1

CrpykTrypa TBEPABIX TEI.

2

MexaHn4ueckue CBOMCTBaA TeEI.

NN OININ B

JlaGopaTopHbIie pabOThI

[IpakTrueckue 3aHATHS

HpaKTI/I‘leCKOG 3aHsTHeNe] 1 PCHICHUC 3a1a4 II0 TCMC « Mexanndeckre CBOMCTBA TBépI[BIX TCI»

NN

KonTtposnbHbie paboThI

CamocrosTenbHas paboTa o0yJyaroumxcs

w

CamocrosrenbHas pabota Ne 14 Pabota Hag pedepatom «Co3aHne MaTepHasoB ¢ 3alaHHbIMU

CBOWCTBAMM»

Tema 2.4.
Tepmoaunamuka

Copep:xaHne yueOHOTo MaTepuana

1

OcHoBBI TepMOAMHAMUKH. BHYTpeHHsIs aHeprus uaeansHoro raza. Pabora rasza npu
U30IIPOIECCaX.

2

[TepBbIii 3aKOH TepMOAMHAMUKH. TermnooOMeH B 3aMKHYTOU CHUCTEME.

3

Tennosele neuratenu. OxpaHa OKpPYKarOLIEH Cpebl.

4

HeoOpaTuMocTh TEMI0BBIX MpolieccoB. BTOpoii 3aK0H TepMOJMHAMUKHY.

R

JlabopaTopHbIie paboTHI

HpaKTI/I‘-ICCKI/Ie 3aHATUA

[Tpaktrueckoe 3ansTueNel2 pemenne 3aga4 1o TemMe «3aKOHBI TEPMOIMHAMUKI)

HpaKTI/I‘-ICCKOC 3aHsaTreNel3 PCIICHUC 3a1a4 T10 TEMC «TennoBele ABUTATEIN

=N W
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KonrtponsHas pabora Ne5

CamocTosTenbHas pabota o0ydyaroumxcs

CamocrositenpHast pabota Ne 15 pemienue 3a1ad mo Teme «3aKOHBI TEPMOTTHAMUKIDY

CamocrositensHas padbora Ne 16 CoctaBiaeHne KpoccBopia

NN |-

Pasznea 3
JIEKTPOIMHAMHUKA.

Jluunocmmnuwie pezyromamat: JIP3,10,18,19,25

Tema 3.1
DJIeKTPOCTATHKA.

Conepxkanue y4eOHOro MaTepHuaia

12

1

B3aumoneiicTBre 3apsKEHHBIX TeJl. DIEKTPUUYECKUM 3apsil. 3aKOH COXPaHEHUS SJEKTPUUECKOTO
3apsiia. Dnektpuszanus. 3akoH Kyona.

Onekrpuueckoe nojie. HanpspkeHHOCTH 3ieKTpuyeckoro nosst. CHUII0BbIE TMHUM 3IEKTPUYECKOTO
OIS

HpOBOI[HI/IKI/I W JUOJICKTPHUKU B SJICKTPUICCKOM I10JIC.

IToTreHnnuanpHas QHCPIHUA 3aPsSXKCHHOI'O TCJIA. Pa6ota QJICKTPHUUYCCKOI'O ITOJIA.

DNeKTPOEMKOCTD, €IMHUIA 3JeKTpoEMKOCTH. KoHieHCaTOphl, MX BU/IbI M IPUMEHEHHUE.

oo~ |W

SHGPFHH 3aPsPKCHHOTI'O KOHJICHCATOPA.

RN -

JlaGopaTopHbIie pabOThI

[IpakTrueckue 3aHATHS

HpaKTI/I‘leCKOG 3aHsTHeNe14 PCHICHUC 3a1a4 I10 TCMC <<3J'I€KTpOCTaTI/IKa>>

KontponbHas paboraNe6

CaMocTrosTenbHas pa60Ta 06y11a10u11/1xcsl

CamocrostenbHas padora Ne 17 pemieHue 3a1a4 1o TeMe « JIeKTPOCTaTHKA

CamocrosrenbHas pabora Ne 18 Pabora ¢ KOHCTIEKTOM

NI FLINDN

Tema 3.2.
3aKOHBI
NMOCTOSAHHOI'0 TOKA.

Copep:xanne yueOHOTO MaTepuana

[EEN
SN

OnekTpuueckuil Tok. Cuna Toka.

3akoH OMa JJ1s y4acTKa AJIEKTPUUYECKON 1IenHu. DJIEKTPUUYECKOE CONIPOTHUBIICHUE.

QHGKTpI/I“IeCKI/IC OCIIN. COeI[I/IHeHI/I}I IMPOBOJHUKOB.

Hcrounuk Toka. 3axkoH OMa I IIOJTHOH 1IEIN.

PabGora u MOIITHOCTh IIOCTOSHHOI'O TOKa. TemaoBoe AeMCTBHUE TOKA.

OO WIN -

3akoH Oma ju1s 3aMKHYTOM 1enu. CTOPOHHUE CUJTBI, UX NPUPOJIA. DICKTPOJABUKYIIAS CUTIA.

JIaGopatopHble paboThI

JlabopaTtopHas pa6ota Ne4 OmnpenesieHue yaeJbHOr0 CONPOTHBJIEHUSI POBOIHUKA.

JlaboparopHas pabota Ne5 Onpenesenne IJC u BHyTPEeHHEro cOnpoTuBJIeHNs MPOBOIHUKA.

RN R
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JlabopaTtopHas pabota Ne6 IlociienoBaresibHOe U TapaJuieibHOE COeIMHEHHE TPOBOTHUKOB.

[IpakTrueckue 3aHATHS

[IpakTuueckoe 3anstueNel S pemenue 3amgad 1o TeMe «3akoHbl Omay

[Tpaktuueckoe 3ansTueNel6 pemenne 3agau 1o Teme «CoeIMHEHHE IPOBOJHUKOBY

RN WIN

KonrponsHas pabora

CamocrosrenbHas paboTa 00y4arommxcs

CamocrositenbHas padora Ne 19 PaGora ¢ KOHCIIEKTOM

CamocrositenpHas padora Ne 20 pemenue 3ai1ad 110 TeMe « [IoCTOSHHBIN AIEKTPUIECKUN TOK»

Tema 3.3.
DJleKTPpUYECKUH TOK
B Pa3JINYHBIX
cpenax.

Copepxanue yueOHOro MaTepuana

1 | DnexkTpuueckuii TOK B METaJIax, B BaKyyMme, B ra3ax.

2 SJIGKTpI/ILIeCKI/Iﬁ TOK B ZKHIAKOCTIX. 3aKoH QJICKTPOJIMU3aA.

3 | DnekTpuyecKuil TOK B MOIYNPOBOAHUKAX. [IpOBOMMOCTE MONTYIPOBOAHUKOB.
[TosrynnpoBOIHUKOBBIE IPUOOPBI.

R RrlRlo|aN o

JlabopaTopHbie paboThI

HpaKTI/I‘leCKI/IC 3aHATUA

IIpakTuueckoe 3anatueNel7 penienue 3aj1au 110 TeMe «3aKOHBI AIEKTPOJIN3a»

KonTponbnas padorta Ne7

CamocTosiTenbHast pabota 00ydyaroumxcs

CamocrosrenbHas pabora Ne 19 Pabora ¢ KoHCTIEKTOM

CamocrositensHast pabota Ne 20 CocTaBieHue KpoccBopia

NN RFRPINDN

Tema 3.4.
Marserusm.
DJIeKTPOMATrHETU3M.

Coneprxanne yueOHOT0 MaTepuasia

[EEN
(o]

1 | [locTostHHBIE MarHUTHl. MaruuTHoe nosie. BekTop MarHuTHOM MHAYKUIMH. JIMHUKA MarHUTHOM

HMHAYKIUU.

N

Cuna Amnepa. [Ipumenenue cunbsl AMnepa. [IpuHimn qeiicTBus 31eKTpogBUraTessl.

Cuna JlopeHna, e€ IprMeHEHNE.

MarsuTHoe IoJIc B BCIICCTBE. KpI/IBaﬂ HaMaron4iuBaHU s

SJICKTpOMal" HUTHAaA WHAYKIHA. MarsuTHbIi TOTOK. 3aKOH QJICKTpoMar HUTHOM WHIAYKIHUH.

Camounaykuusi. UenyktuBHOCTh. DJ1C caMOMHIYKIIUH.

N[OOI~ WiIN

SHCpFI/I}I MAarauTHOI'O ITOJIA. QHCKTPOMaFHI/ITHOC I10JIC.

JlabopaTopHbIie paboThI

JIaGoparopHas pabota Ne7 OnbITHasi IPOBePKa /IeiCTBUSI MATHUTHOTO 1OJISl HA IPOBOAHUKH C

TOKOM.

RN R RN R RN
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JlabopaTtopHas pa6ota No8 Cnoco0bl CO3TaHUsI IJIEKTPOMATHUTHON HHAYKIHH.

[IpakTrueckue 3aHATHS

[IpakTrueckoe 3anstueNel8 penienue 3a1au 1o TeMe «MarHuTHas UHIYKIUSD)

[Tpaktuueckoe 3ansTueNel9 pemenne 3agau 1o Teme «JIEKTPOMArHUTHAS WHTYKIIHS

Konrtponsnas padora Ne§

CamocrosTenbHble pabOThl 00yUYaIOIIUXCSI

CamocrositenpHas padbora Ne21 pemenne 3aga4 1o reme «MarHuTHas WHIYKITUSD)

CamocrosrenbHas pabora Ne22 pemieHue 3a/1a4 110 TeMe «DJIEKTPOMArHUTHAS MHIYKIIS

CamocrositenpHas padora Ne23cocTaBieHrE KPOCCBOPIa

Tema 3.5
DJIeKTPOMArHUTHbIE
KoJIeOaHu.

Copep:xanue yueOHOro MaTepuana

1 CBO6OI[HBI€ 1 BBIHYKJACHHBIC 3JICKTPOMAIrHUTHBIC xonebanus. KonebarenpHbli KOHTYP.

2 | IlepeMeHHBIN ANIEKTPUYECKHIA TOK. AKTUBHOE CONPOTHBIICHHE. J|eHCTBYIONINE 3HAYECHUS CHIIBI
TOKA Y HAIIPSIKCHHUS.

RPIFRPOWINININ RPN W

3 | KonjeHncarop u KaTymika B [IeNU MEPEMEHHOT0 TOKa. PE30HAHC B AJIEKTPUUYCCKOM LICTTH.

[

4 HpOI/ISBOI[CTBO , Iepcaada U HCIIOJIb30BAHUC 3J'ICKTpI/I‘ICCKOI71 OHCPI'UH.

-

JlaGopaTopHbIie pabOThI

[IpakTrueckue 3aHATHS

[TpakTnueckoe 3anarueNe20 pemienue 3agau 1o teme «llepeMeHHbIN YTEKTPUIECKHII TOKY.

[TpakTrueckoe 3ansTueNe2 1 pemenne 3a1a4 1Mo TeMe «JIEKTPOMATHUTHBIE KOJIeOaHUsI»

NN B>

KonTtposnbHbie paboThI

CamocTosiTenbHast pabota o0ydaroumxcs

CamocrosrenbHas pabota Ne24 pemenue 3a1au 1o TeMme «llepeMeHHbIN 3JeKTPUIeCKUH TOK.

CamocrositenbHas pabora Ne25 penieHue 3ajjad 1o TeMe «JIeKTPOMarHUTHbIE KOJIeOaHUs»

CamocrosrenbHas pabora Ne26 PaboTa ¢ KOHCIEKTOM.

Tema 3.6
3JIeKTPOMATHUTHbDIE
BOJIHBI.

Coneprxanne yueOHOT0 MaTepuasia

1 | DnexTpomarHuTHas BOJHA. DKCIIEPUMEHTAIbHOE OOHAPYKEHHUE SJIEKTPOMATHUTHBIX BOJIH.
W3iydenne 3neKTpoMarHuTHBIX BOJIH. CKOPOCTb.

RPIOINININ OO

2 CHCKTp QJICKTPOMAIrHUTHBIX BOJIH. CBolicTBa SJICKTPOMATrHUTHBIX BOJIH, IPUMCHCHUC.

N

3 | [Mpuanun pagnocesszu. M3o0pererne pamunonpuéMunka A.C.ITomOBBIM. aMITTUTYTHAS MOTYJISIAS
Y IETEKTUpOBaHue. Pa3BuTue CpeacTB CBS3M.

[EY

JIaGopatopHble paboThI

[IpakTrueckue 3aHATHS

15




[IpakTrueckoe 3ansTueNo22 penreHue 3a1ad 10 TeMe «JIEKTPOMArHUTHBIEC BOJIHbBI»

KonrponsHast padoraNe9

CamocTositenbHas pabota o0ydyaronmxcs

CamocrositenpHast pabota No27 pemieHne 3aad 1o TeMe «JIEKTPOMArHUTHBIC BOJTHBI)

CamocrositenpHas padora Ne28 PaboTa ¢ KOHCTIEKTOM.

Pasznea 4
Ontuka

Jluunocmmuuwie pezyromamot: JIP3,10,18,19,2 /luunocmuwie pezyremamer: JIP3,10,18,19,25

Tema 4.1
I'eomeTpuueckast
ONTHKA

Copep:xanue yueOHOro MaTepuana

[Tpunuun ['tolirenca. 3akoH OTpa)keHUs CBETA. 3aKOH IPEJIOMJICHUS CBETA.

ITonHoe BHYTPCHHCC OTPAKCHUC. I[I/ICHepCI/IH CB€Ta.

I'eomeTpuyecKkre XapakTepUCTUKH JIMH3. Buabl muH3.

C06Hpa}0mne JuH3bL. OnTHYecKas cuiia JUH36I. HOCTpOGHI/Ie I/I306pa)I(CHI/I$I B JINH3C.

QPR WIN -

PaccenBaromye THUH3BI, HX XapaKTEPUCTUKHU U MTOCTpOeHHE N300pakeHust. @opmMyiia TOHKOM
JIMH3BL.

6 | OnTuueckue npubopsl. ['na3, nedekTrl 3peHus.

JIaboparopHas pabora Ne9 Onpenesnenne nokasareis npeioMIeHUs

HpaKTI/I‘leCKI/IC 3aHATUA

HpaKTI/I‘leCKOG 3aHsATHEeNe23 PCUICHUC 3aa4 II0 TCMC «3aKOHBI FCOMeTqueCKOﬁ OIITHUKHN»

[IpakTnueckoe 3anatueNe24 pemenue 3agad 1o teme «I'eoMerpuueckre XapakTepUCTUKH JIUH3»

N[ W k|-

KoHnTposibHble paboThl

CaMocrosTenbHas pa60Ta 06y11a10u11/1xcsl

CaMocrosTenbHas pa60Ta Ne29 pemCHUC 3a/1d49 110 TEMC «FGOMCTpI/I‘-IeCKaH OIITUKa»

Tema 4.2
BosHoBas onTuka.

Coneprxkanne y4eOHOro Marepuasia

1 | Unrepdepennus ceera. YcinoBue MakCHMyMOB M MUHUMYMOB. IIpuMeHeHne naTepgepeHImu.

2 | llonstue nudpaxmm. Andpaxmms cBera. Teopus @penens. Jndpakunonnas peméerka.

JlabopaTopHbIie pabOThI

N R R |o|a s

JlaboparopHas padorta Nel0 Habmaoaenue siBjieHnii HHTepdepeHny U Tn(ppaKunm.

JlaboparopHast pabota Nel 1 Mi3MepeHue ATUHBI CBETOBOIi BOJIHBI.

HpaKTI/I‘-ICCKI/Ie 3aHATUA

HpaKTI/I‘-ICCKOG 3aHaTHeNe25 PCHICHUC 3a/]d4Y T10 TCMC «3aKOHBI BOJTHOBOM OITHKN

Konrponsnas paboraNelO

Rl Rk
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CamocrosiTenpHas paboTa 00yJaronuxcst 2

CamocrostenpHas paboraNe30 PaboTa ¢ KOHCTIEKTOM 2
Pazgen b. Juunocmnuie pesynomamut: JIP3,10,18,19,25 34

KBanToBas pusuka.
Coneprxanue yueOHOro MaTepuasa

Tema 5.1. CBetoBble | 1 | ['mmore3a M.I1nanka o kBantax. [locrostarast [Inanka. Dueprus kBanta. ®otosdhdexr. 1
KBaHTBI. 2 | 3akonsl poTorddekra. Ypasuenue porordpdexra. [Ipumenenne pororddexra 1

3 | ®oToHBI, X CBOWCTBA. BOJIHOBBIEC M KOPIYCKYJIIPHBIE CBOMCTBA CBETA. 1

JIaboparopHbie pabOTHI -

[IpakTrueckue 3aHATHS 3

IIpakTuueckoe 3anatueNe26 pemieHue 3agad 1o TeMe «3akoHbl GoTordhdexTan 2

[TpakTnueckoe 3anarueNe27 pemieHue 3agau 1o teme «YpasHeHue Gporodddexrar 1

KonTponbHbie paboThl -

CamocTosTenbHast pabota 00yJyaroumxcs 2

CamocrostenbHas pabora Ne31 pemenue 3agad no teme «3akoHbl potoddexrar 2

Coneprxkanue y4eOHOro Marepuasia 6

Tema 5.2 1 | Crpoenue aroma. Onbitel Pesepdopaa. [lnanerapuas monens atoma. [loctynatst bopa. 2
AromHas pusuka. |2 | Usnyuyenus u cnektpsl . CekrpainbHblil aHaan3. COeKTpaibHbIC anmnapaThl. 1
3 | UaaymupoBanHoe n3irydenue. Jlazepsl, ux cBoiicTra. [IpuHIMN neficTBuUs 1a3epoB. Buasl j1azepon 2

U UX MIPUMEHEHHE.

JlaboparopHas pabota Nel2 Hab1i01eHHe CIEKTPOB. 1

[IpakTudeckue 3aHATHS -

KoHnTposibHble paboThl -

CamocTosTenbHas pabota o0yJaronmxces 4

CamocrositensHas paboraNe32 Pabora Hax pedhepatom 4
Coneprxkanne y4eOHOro MaTtepuasa 12

Tema Ne5.3 1 | Meroap! HaOMIOEHNS U PETUCTPALIUY YIIEMEHTAPHBIX YaCTHII. 1
®u3nka aTOMHOro | 2 | OTKpBITHE PAMOAKTUBHOCTH. PainoaKkTHBHBIC H3TyYeHUs. PaloakTHBHBIC TPEBPAIICHUS. 3aKOH 1
spa. paZlM0aKTUBHOTO pacmaja.

3 | Ctpoenue aroMHOTO siyipa. OTKpBITHE HEUTpOHA. Sl IepHbIe CHITBI. DHEPTHs CBS3H. 1

4 | SInepHble peakuu. DJHEPreTUUECKHUI BBIXO]. 2

[lennsie snepublie peakuuu. KoadduumeHt pasmMHokeHUsT HEUTPOHOB. S IEpHBII peakTop. 1

TepMosiiepHbIE peakuu.
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5

PazButue simepHol sHEpreTUKu. SnepHoe opyxue. PagnoakTHBHBIE U30TOIBI U UX TPUMEHEHUE.
buosornueckoe neicTBre HOHU3UPYIOINX U3ydeHUH. [l03a N3IydeHHH.

JIaboparopHbie pabOTHI

HpaKTI/ILICCKI/Ie 3aHATUA

IIpakTnueckoe 3anaTneNe29 pemieHue 3aga4 10 TeMe «3aKOH paJuoaKTUBHOIO pacrajga

[Tpaktuueckoe 3anstueNe30 perreHue 3a1ad 1o TeMe « JHEPTHUsl CBA3U»

KonrtponsHast padora Nel 1

CamocTositenbHas pabota o0ydyaronmxcs

CamocrosrenbHas pabora Ne33 pemienne 3aau 1o TeMe «3aKOH paAHOaKTHBHOTO paciaia

CamoctostenbHas pabora Ne34 pemenue 3aad 1o TeMe « JHEPrus CBIA3NY.

Tema 5.4
JJieMeHTapHbIe
4acTHUIbI.

Copep:xanue yueOHOro MaTepuana

1

DTansl Pa3BUTHUA DJICMCHTAPHBIX YaCTHUII.

2

Knaccudukanmst 3neMeHTapHbIX YacTHII.

NN NN AR RN A

JlaGopaTopHbIie pabOThI

[IpakTrueckue 3aHATHS

KoHnTpoibHble paboThl

CamocrosTenpHas pa60Ta O6y‘IaIOIJ_[I/IXC$I

CamocrositenbHas paboraNe35. PaboTa ¢ KOHCIEKTOM.

CamocrositenbHas pabora Ne36 Pabora Hax pedeparom

wWN|O1

HpI/IMepHafl TEMATHKa HHAWBUAYAJIbHBIX ITPOCKTOB

IIpomesicymounas ammecmayus no oucyuniune (3aiem, ougdepenyuposantulii 3a4em)

Bcero:

180

Hrorosasi arrecTanust B popMe yCTHOTO 3K3aMeHa
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2.3. OcHOBHBIE BHbI Y4eOHOIi 1eTeJTbHOCTH 00y4alomMXcs

Paznen, rema yueOHOU
JTUCHUIIINHBI

OCHOBHBIE BUABI ACATCIBHOCTU 06yqa10m1/1xc;1

BBeaenue.
MeToabl HAYYHOT 0
no3HaHus U pusnveckas
KapTHHA MHpa.

- OTJIMYaTh TUIIOTE3bl OT HAYYHBIX TCOPHUIA;

-IIPUBOAMTD MIPUMEPHI MOIeTIEH, 3aKOHOB, THIIOTE3, TEOPHIA;
-00BSICHITH (PU3UUECKYIO CYTh IPABUTAIIMOHHOTO, CIIA00TO,
CHJIBHOTO ¥ 3JIEKTPOMarHUTHOTO B3aWMOJICHCTBUH.

Tema 1.1
Kunematuka
MaTepHaJIbHON TOYKH.

- HaXOJIUTh MYTh, IIEPEMEIICHHIE, CKOPOCTH JIJIsi BCEX BHJIOB
NBIKEHUS (TpagUIecKy U aHATUTHYCCKH);

- 110 TpauKy CKOPOCTH OT BPEMEHU OMPEIEISITh IePeMEIICHUE
TeJla TIPU PABHOMEPHOM IMPSMOJIHHEHHOM JIBHKCHHH;

- CTPOUTH TpaKu CKOPOCTH M YCKOPEHUS IS BCEX BUIOB
MPSIMOJIMHEHHOTO JIBUKCHUS;

-HaXOJUTh TPaUUISCKU ¥ AaHATUTHYECKHA MECTO U BPEMSI
BCTpPECYH;

-JIe7aTh BBIBOJIBI HA OCHOBE SKCIIEPUMEHTAILHBIX JTAHHBIX,
MIPEJICTABICHHBIX TaOIHIIeH, rpa)uKOM MM JTHArpaMMON.

Tema 1.2 [Inunamuka
MaTepUAJTbHON TOYKH.

-IIPUBOJUTH MPUMEPBI OIBITOB, MTO3BOJISIIOIIUX ITPOBEPUTH
3akoHbl HbI0TOHA, 3aKOH BCEMUPHOI'O TSTOTCHUS;

-YKa3bIBaTh YCJIOBHUS U I'PAHUIIBI IPUMEHUMOCTH BTOPOTO 3aKOHA
HeroTona;

-BBIYUCIIATh: CKOPOCTh, IyTh TP PABHOYCKOPEHHOM JIBUKEHHH,
YCKOpPEHHME TeJla N0 3aJJaHHBIM CHJIaM, JEHCTBYIOIUM Ha TeJO.

Tema 1.3
3aK0HBI COXpaHEHMS.

-IPUBOANTH MPHUMEPLI OIILITOB, MMO3BOJIAIOINIUX ITPOBEPHUTH 3aKOH
COXPAHCHUS UMITYJIbCA, 3aKOH COXPAHCHUA DHCPIUU,
-YKa3bIBaTh I'PaHU bl IPUMCHUMOCTH 3aKOHA COXPAHCHUA
HUMITYJIbCA, 3dKOHA COXPAHCHUA DOHCPTHUH,

-BBIYHUCJIATE: CKOPOCTh TCJIa HA OCHOBEC 3aKOHA COXPaHCHUA
MEXaHHYEeCKOH OHCPIHH,

Tema 1.4 Mexauunueckue
KO0J1e0aHU U BOJHBI

Tema 1.5.
PeJSATHBHUCTCKAA
MeEXaHUKa.

-00BSCHATH IPOTUBOPEUNE PE3YIHTATOB IKCIIEPUMEHTOB
MaiikiibcoHa-Mopiau KIIACCUYECKOMY 3aKOHY CII0KEHUS
CKOpOCTEN;

- OOBSCHATD MPUUMHY CYIIECTBOBAHUS YEPHBIX JIBIP;

- IPUBOJUTDH ITPUMEPHI TOTO, YTO OJHOBPEMCHHOCTL- HEC
abCoMIOTHAs XapaKTepUCTUKA SIBIICHU, a OTHOCUTENbHAS,
3aBHCSILAs OT MMOJIOKEHUS Ha0JIt01aTelsl B IPOCTPAHCTBE;
- OITUCBIBATDH HKCIIEPUMEHT, TIOITBEPKAAIONIHHI 3D PexT
3aMEJICHHs] CKOPOCTEH, COMIACYIOIIHICS CO BTOPBIM
[OCTYJIaTOM TEOPUH OTHOCUTEIBHOCTH;

-(hOopMyIHpPOBATh OCHOBHBIE PE3YyIbTAThl TEOPHUH
OTHOCUTEJILHOCTH;

- pacKpbIBaTh BIUSHUE HAYYHBIX UJeH Ha popMHupoBaHUe
COBPEMEHHOI'O MUPOBO33PEHHUS.

Tema 2.1. MoJjiekyJisipHas
CTPYKTYpa BeliecTBa

-IIPUBOAMTD MIPUMEPHI OIIBITOB, MTO3BOJISIOLIUX ONPEIEIATh
pa3Mepsl MOJIEKYIT,
-OIpeIeNsITh OTHOCUTEIbHYIO AaTOMHYIO U MOJISIPHYIO Maccy
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BEIIIECTBA;
'paCC‘-II/ITBIBaTB MaCCY MOJICKyJI, KOJINYCCTBO BECIICCTBA, YHUCJIIO
aTOMOB M MOJICKYI;

Tema 2.2. MosekyJISIpHO-
KHHeTHYecKasi Teopusi
HJ1eajbLHOrO0 rasa.

-IIPUBOJIUTH IPUMEPHI, TOATBEPKAOIINE OCHOBHBIC
TTOJIOXKEHHUS MOJICKYJIIpHO-KHuHeTHYeckoi Teopuu (MKT);
-IIpUMeHATh OCHOBHOE ypaBHeHue MKT, ypaBuenue
MenaeneeBa-Knanelpona;

-n300pakarh rpadUuecKu U30MPOIIECCHl B Pa3IMIHBIX
KOOPJAMHATHBIX OCSIX;

-yKa3bIBaTh IPAHUIIBI IPUMEHUMOCTH MOJICININ UJICATBHOTO Ta3a;
-OIpeeNsaTh XapaKkTep u3ompolecca 1o rpagukam B
koopaunarax PV; PT; VT,

Tema 2.3. Bzaumubie
NpeBpalleHus JKUIKOCTel
M ra3oB.

-OIpEACIIATh BJIaXXHOCTh BO3/1yXa,

Tema 2.4. CBoiicTBa
JKHUIKOCTEH.

-OIIPEIENIATh CUILY IOBEPXHOCTHOIO HATSYKEHUs, BBICOTY
MOAHATHUSA UM OIYCKaHUS JKUIKOCTH B KalWUIApax;
-IIPUBOJIUTH NIPUMEPHI KAaIMJUIAPHBIX SBJICHHUM, CMAYUBAIOIIEH U
HE CMa4yuBaIOIICH JKUIKOCTH;

TeMma 2.5. cBoiicTBa
TBEPIABIX TeJl.

-MJUTIOCTPHUPOBATH POJIb PU3UKHU B CO3TAHUU MATEPUAIIOB C
3aJJaHHbIMH CBOWMCTBaMU;

Tema 2.6.
TepMmoanHaMuka.

-YKaSI)IBaTI) 3aBUCUMOCTH 3Hepr1/11/1 TCIJIOBOTO ABUXKXCHHUA YaCTUL
0T a0COIOTHOW TEMIEepaTyphl;

- BBIYUCIIATH YCTAaHOBUBLIYIOCA TEMIIEPATYPY, UCIIOJIb3Ys
ypaBHEHHE TEIIOBOro OanaHca; M3MEHEHUE BHYTPEHHEH
SHEPI'UHU BEIIECTBA IIPH TEIUIONEPEIaue U COBEPIICHUN PaOOThI;
-WJLTIOCTPUPOBATH POJIb GU3HKHU B CO3JITaHUU U
yCOBCpIHeHCTBOBaHI/II/I TCIIJIOBBIX IIBHF&TGJIGIZ;

-00BSICHATH YCTPOICTBO U MPUHLUI AEUCTBUS TEILIOBBIX
JIBUTATEJIEH.

Tema 3.1.
DJIeKTPOCTATUKA.

~-IPUBOANTDL TPUMCEPHI OIIBITOB, O6OCHOBBIB3.IOIJ_II/IX HAy4YHBIC
MNpCACTABJICHUA W 3aKOHBI DJICKTPOCTATUKH,

-BBIYHUCJIATH CUITY B3aHMOJIECHCTBUSA 3apA10B, pa60Ty 10
NMEPEMEIICHUIO BJICKTPHUYCCKOTO 3apsiia B 3JICKTPHUYCCKOM I10JIC,
HaHpH)KéHHOCTB OOTHOPOAHOTO JICKTPUUCCKOI'O ITOJIA, 3apsaa U
OHCPIUI0 KOHACHCATOPA.

Tema 3.2. 3aKoHBI
MOCTOAHHOI'0 TOKA.

-paccuuThIBaTh cuily Toka, J/]C, sHepruo UCTOUHUKA U
MOIIIHOCTB;

- coOMpaTh PNEKTPUUECKHE SN MOCIeI0BATEILHOTO U
MapaJyIETbHOIO COCTMHEHUS,

-pacCUUTHIBATH IMAPAMETPHI JIEKTPUUECKUX LIETIEN C pA3HBIMU
BHUaMHU COCITUHECHUM.

Tema 3.3. DuexkTpuyeckuii
TOK B Pa3JIMYHbIX cpeJax.

-paCCUYUTBIBATb MAaCCy BCIICCTBA, BBIACIIAIOIIYIOCS IIPpU
HIIEKTPOIIU3E;
- ONIPEJICIIATH AIICKTPOXHUMHUYECKUI SKBUBAJICHT;

Tema 3.4. Marnerusm.
DJIeKTPOMAarHeTu3M.

-IIPUMEHATH MPaBUIIO OypaBUMKa U MPABUIIO MPABON PYKH JUIs
ONpeCIICHUsI HAMPABJIEHUS BEKTOPA MATHUTHOW UHAYKIIWH;
IIpaBWJIa JIEBOW PYKH Ul ONIPEEIICHNS HAIIPABJICHUS CUJIbI
Awmnepa u cuisl Jlopenna;

-OIPENENATh XapaKTep ABUKECHUS 3apsyKEHHOW YacTULIBI B
MAarouTHOM IIO0JIE,
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-paccUNTHIBATh YHEPTUIO MAarHUTHOTO TIOJIS;
-JIEMOHCTPUPOBATH SABJICHHUE AJIEKTPOMArHUTHON HHIAYKIIUY;
-[IPUBOJIUTH IPUMEPHI HCIIOIB30BAHUS IICKTPOMArHUTHOU
WHAYKIIUH B COBPEMEHHOM TEXHUKE;

-IPUMEHSTh PaBuiIo JIeHna Ut onpeesieHns: HalpaBiIeHuUs
WHAYKIIHOHHOTO TOK;

- OOBSICHATD SIBJICHUE CAMOMHIYKIIHH;

-HCIIOJIb30BaTh TPaHC(HOPMATOP AJIS TPEOOPa3OBAHHUS
HaNpsHKESHMSL.

Tema 3.6.
DJIeKTPOMArHUTHbIE
KoJieOaHusl.

-1300pakaTh Ha BEKTOPHOW AMarpaMMe KOCHHYCOUAIbHBIC U
CHUHYCOUJAJIbHBIE KOJIeOaHus;

-pemaTh 3a/1a41 B 00IIeM BUJIE, IPUMEHSS U3yUeHHBIE (POPMYIIBI
JUISL SIIEKTPUYECKUX LIeTIEH IIEPEMEHHOI0 TOKA;

-00BSACHSATH, TOYEMY B KOJI€0ATETFHOM KOHTYpPE MPOUCXOIAT
rapMOHUYECKHE He3aTyXarole KouedaHus 3apsiia U CUIIbI TOKa;
-0XapaKTepU30BaTh SIBJICHUE PE30HAHCA B KOJIE0ATEIIbHOM
KOHTYPE M €r0 UCIO0JIb30BAHNE B PAJUOTEXHUKE.

Tema 3.7.
JIeKTPOMATHUTHBbIE
BOJIHBI.

-IIPUBOJIUTH IIPUMEPHI OIIBITOB, ITO3BOJIAIOIINX ITOATBEPINUTD
TEOPETUYECKHE MTPENCTABICHUS O CYLIECTBOBAHUU
3JIEKTPOMArHUTHBIX BOJIH, JABJICHUH 3JIEKTPOMAarHUTHBIX BOJIH;
-00BSACHATh MEXAHU3M PACIPOCTPAHEHUS B IPOCTPAHCTBE
FapMOHHYECKOT0 BO3MYILICHMS 3JIEKTPOMAarHUTHOM BOJIHBI;
-pemars 3a1a4y Ha pacy€T AJIMHBI JIEKTPOMArHUTHBIX BOJIH,
CKOPOCTH HX PACHpPOCTPAHECHUS;

-71aBaTh XapaKTEPUCTUKU COCTABHBIM 4acTsAM CIIEKTpa
3JIEKTPOMAarHUTHBIX BOJIH;

-Ha IpUMepe NPOoCTeHIero paaAuonpuéMHIKa OObICHATh
IIOCJIEI0BATEILHOCTD PAIUOIIPUEMA U IETEKTUPOBAHMS
BBICOKOYaCTOTHOTO MOAYJIMPOBAaHHOTO PaJIMOCUTHAIA,
-co0MpaTh NPOCTEHIINI paJuONPUEMHUK.

Tema 4.1.
I'eomeTpuueckas onTuka.

-00BSICHITh MEXaHU3M PACIIPOCTPAHEHHUSI IEPETOBOTO PpOHTA
BOJIHBI;

-BBIYUCIIATH YTOJI TOJIHOTO BHYTPEHHETO OTPAXKEHUS;

-pemiaTh 3a/1a4 Ha 3aKOHBI TPEJIOMJICHHS M OTPAKCHHSI CBETA;
-CTPOUTDH U300paKEHUS B COOMPAOIIEH 1 pacCerBaroIIei
JIUH32X;

-paccUYMTHIBATh ONTUYECKYIO CUITY, pa3Mep U300paKeHHUs,
(hokyCHOE paccTOsIHUE, PACCTOSHHE 10 N300paKEHUS U JI0
MpeMeTa, THHEHHOE yBeIMYCHHE.

Tema 4.2. BoinoBas
ONITHKA.

-00BSICHATD SIBIIEHUS UHTEP(EPEHIIMH U AUPPAKIINH;
-pelaTh 3a/1a4M, IPUMEHsSI U3y4eHHBIE 3aKOHBI U (DOPMYJIBI;
-OIpEeNEeNATh IJIMHY CBETOBOM BOJIHBI C TOMOLIBIO
TU(PPAaKIMOHHON PEIIETKH.

Tema 5.1.CBeTOBBIC
KBAHThI.

-peuiath 3a/1a4i Ha IpUMEHEHHE (HOPMYII, CBA3BIBAIOIINX
SHEPIUI0 U UMITYJIEC POTOHA C YACTOTOM COOTBETCTBYIOIIEH
CBETOBOM BOJIHEI;

-BBIYUCIIATH KPAaCHYIO rpaHully ¢otodddexra u s3Hepruro
(hOTORIEKTPOHOB Ha OCHOBE ypaBHEHUS! DUHIITEHHA.

Tema 5.2. ATomHas
(Ppusuka.

-XapaKTCprU30BaTb BHUIBI H3J'Iy‘-ICHPII>i 1 OCHOBHBIE OCOOCHHOCTH
JIA3CPHOI0 U3JIYYCHHA,

Tema 5.3. ®usuka
aTOMHOIO siApa.

-COCTAaBJIATh YPAaBHCHUS ANCPHBIX peaKuHﬁ;
-pPaCCUYUTBIBATH YHCJIO pPACIIaBIINXCA YaCTUII IPU

21




PaauOaKTUBHOM paclase;

-00BSACHATH 3aBUCUMOCTD YJICTbHOW SHEPTUU CBSI3U OT
MacCOBOI'0 YUCIIA;

-peuarth 3a/1a4u Ha ONPEEIIEHUE SHEPTUU CBS3H;
-paccUUTHIBAaTh YHEPTETUYECKHUM BBIXOJ SIIEPHOM peaKIuu;
-00BSICHATH HA3HAUEHUE OCHOBHBIX 3JIEMEHTOB SIJIEPHOTO
peakTopa M ero NpUHIMN AEUCTBUSL.

Tema 5.4. DiiemeHTapHbIE
YacTHIIbI.

-00BSICHSTH, KaK PaCIpeIesitoTCs: PEPMHUOHBI T10
SHEPreTUYCCKUM COCTOSHUSIM;

-00BSICHSTH, KaK IIPOUCXOIUT OeTa-pacmaj ¢ ydacTHeM
npomexxyrounoro W-06030Ha;

-00BSICHSITH, IOYEMY ME30H COCTOUT M3 KBapKa M aHTUKBApKa.
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3. YCJIOBUS PEAJIM3AIIMA YYEBHOM JACIUILIMHBI

3.1. Tpe6oBaHMS K MUHUMAJILHOMY MATEePHUAJIBLHO-TEXHHYECKOMY 00ecneyeHHIo
Peanuzanus yaeOHON AUCHUILTMHBI TpeOyeT HaTM4us yueOHoro kabuHera «Pu3uKa;
O6opynoBanue yaeOHOTo KabUHeTA!

1. Cromnbl aiisa oOyvaromuxcs-13

2.Jlocka jj1s muchbma.

3.Pabouee mecTo mpenoaaBaTes.

4. KOMIUIEKTHI IJIaKaTOB 10 (PU3UKE.

TexHuueckue cpencTBa 00y4eHus:

1.HootOyk

2. KommuiekTsl 000pynoBaHus AJis TPOBEICHUS JIA0OPATOPHBIX padoT

3. ObopynoBanue Uit JEMOHCTPAIMU YKCIIEPUMEHTOB.

3.2. UndopmanuonHoe odecrieyenne o0ydeHust
IlepeyeHb pekoMeHyeMBbIX Y4eOHBIX H3IAHUH, JONOJHUTEIBHON JUTEPATYPHI
Jlns npenogaBaTens:

1. ®egepanbubiit 3akoH OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Denepanun».

2.1lpukaz MunuctepctBa obOpazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPKACHUHM (PelepabHOrO TOCYAAPCTBEHHOIO 00pa30BaTENbHOIO CTaHJApPTa CPEIHEro
(mosHOTO) 00I1IETO 00pa30BAHUY.

3.1lpuka3 MunucrepctBa obOpasoBanuss u Hayku P® or 29.12.2014 Ne 1645 «O
BHeceHUH n3MeHeHuil B [Ipukaz MunucrepcrBa oOpa3zoBanus U Hayku Poccuiickoit @enepanumn
ot 17.05.2012Ne 413 «*“O06 yTBepkaeHUH (peepaabHOro rocyAapcTBEHHOT0 00pa30BaTEIbHOTO
CTaHzapTa cpeaHero (IoJIHOro) o0Iero 0opa3oBaHus”».

4.1lucpmo JlemapTraMeHTa rocylapCTBEHHOW IMOJHUTUKH B cepe MOATOTOBKH pabOymx
kagpoB u JIIIO MunucrepctBa oOpaszoBanus u Hayku P®D ot 17.03.2015 Ne 06-259
«PekoMeHIalKM MO0 OpraHu3allMM IOJY4YeHUs CpEeAHEro oOIlero obpa3oBaHHs B Ipenenax
OCBOEHHUSI 00pa30BaTEIbHBIX MPOrpaMM CpeaHero npodecCHoHaIbHOro oOpa3oBaHMs Ha 0Oasze
OCHOBHOTO 0011ero o0Opa3oBaHUS C YydeToM TpeOoBaHMM (enepaabHbIX T'OCYAAPCTBEHHBIX
00pa3oBaTeNbHbIX CTAaHAAPTOB M MOJIy4aeMOM Npodeccuu WIM CIEeUUaTbHOCTH CPETHETo
npo¢eCCHOHATBLHOTO 00pa30BaHU.

5.BonkoB B.A. Iloypounsie pa3zpabotku no ¢pusuke.10xm. u 11xm1.

6.'opnosa JI.A. HeTrpaguuuoHHble YypOKH U BHEYPOUYHbIE MEPOIpUATUS N0 ¢u3uke. M.,
2018.

7.KacpsiHOoB B.A. Meronuueckue peKOMEHJAIMK 0 HUCHOJIb30BaHUIO yuyeOHUKOB B.A.
KacpsanoBa «®usuka 10kn.», @Pusuka. 1lkmn» npu uszydenun ¢usuku Ha 0a30BOM U
npodmibHOM ypoBHe.-M.,2019.

JInst cTyIeHTOB:

1.KacesnoB  B.A.®usuka.10xin.:Yuennuk uig  oOmieoOpa3oBaTeNbHBIX — y4EOHBIX
3aBegenuil. -M., 2019.

2. KacbsanoB B.A.®uzuka.llkn.:Yyeguuk a8 oO0meoOpa3oBaTesbHBIX — yUeOHBIX
3aBegeHuil. -M., 2019.

3.Mskumes ['.5., byxoBueB b.b., Corckuit H.H. ®usuka: yueOHuk mms 10k
obmeobpazoBaTenbHBIX yupexaenuit. M.: [Ipocsemenue, 2020.

4 Msaxumies ['.4., byxoBueB b.b., Corckuii H.H. ®usuka: yweOnuk st 11k
obmieo0pazoBarenbHBIX yapexacauid. M.: [Ipocsemenue, 2019.

5.Mapon A.E., Mapon E.A. [lunaktuueckue marepuans! 10xm. u 11xin. M., Ipoda,2018.
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HNuTepHeT-pecypcesl:

www.fipi.ru

ege.edu.ru

WWW.Mioo.ru

www.math.ru

www.1september.ru

www.allmath.ru
http://schools.techno.ru/tech/index.html
http://lwww.catalog.alledu.ru/predmet/math/more2. html
http://shade.lcm.msu.ru:8080/index.jsp
http://www.exponenta. ru/
http://comp-science.narod.ru/
http://methmath.chat.ru/index.html

http:// education.bigli.ru
http://kvant.mccme.ru/index.html
http://math.ournet.md/indexr.htmi

Becb kypc pusuku. http://fizika.ayp.ru/
Hosocrtu ¢usuku http://sci-lib.com/physics
DnekTpoHHbIH yueonuk ¢pusuku http://www.physbook.ru/
dusnka B anumanusx http://physics.nad.ru/
http://school-collection.edu.ru
www.beztrud.narod.ru.
www.tehdoc.ru/standart.htm
www.znakcomplect.ru.
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YUEGHOM

JAUCHUITIINHBI
Pe3ysabTarsl 00y4yeHus @®opMbI U METOIbI KOHTPOJISI U OLlEHKH
(mpeaMeTHBbIE) pe3yJabTaToB 00y4eHHsl

1) chopMHUPOBAaHHOCTh ~ MPEACTABICHUN O
ponn u Mecte (U3MKM B COBPEMEHHOM
HAy4yHOM  KapTUHE MHpa; [OHUMaHHE
¢u3ndeckoil CymHOCTH HAOIIOAAEMBIX BO
Bcenennoii  sBeHMI; TNOHMMaHUE POJU
¢uszukn B (OPMHUPOBAHMU Kpyrozopa H
(YHKIIMOHATBHOW TPAaMOTHOCTH 4YeJIOBEKa
JUISL pELICHUs TPAKTUYECKUX 3a1a4

ITpaktnueckue paboOTBl IO BCEM pasfeiam

(buszukm.

Tekymmit KOHTPOJIb: YCTHBIN o1poc,
BBITNIOJTHEHHE TECTOBBIX 3aJlaHuil.,
CaMOKOHTPOJIb.

Kontponbabie padoTsr Nol-12

2) BiaficHHE OCHOBOITOJIararoIIMU
(bu3nuecKuMu IMOHATUIIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH W TEOPHIMHU;
yBEpEHHOE IIOJIE30BaHHE bu3nIecKoit
TEPMHUHOJIOTHEH U CUMBOJIUKOM;

[IpakTuyeckre paboOTHl MO BCEM paslenam
(buzukm.
KonTpomabusie pabotpiNel-12

3) BnageHue OCHOBHBIMH METOIaMHt
HAYYHOI'O TIO3HAHUS, HCIOIb3YEMBIMH B
¢dusnke: HaOIIOIeHNE, OIIMCaHHUE,
HU3MepeHue, 9KCIICPUMEHT; YMEHHUS
o0OpabaTbIBaTh  Pe3yjbTaThl  HU3MEPEHUH,
00OHapy)KUBaTh 3aBHCHMOCTH MEXTY
GU3NYECKUMU ~ BEJIIMYMHAMH,  OOBSICHSATH

IMOJIYYCHHBIC PE3YJIbTAThI U 1CJIaTh BBIBOIBI;

9KCHepTHa$I OLCHKA ACATCIIBHOCTU CTYACHTOB

Ha 71a00pPaTOPHBIX paborax Nel-12.

[IpakTuueckue padbOTHI.

4) chopMHpPOBaHHOCTHL yMeHHsI pemaTh | [IpakTHueckue pabdOThI 1O BceM pasjeiam
¢buznueckue 3a1aun busuKy.
5) chopMHupOBaHHOCT, yMeHHs NpPUMEHATh | CaMOCTOsATeNIbHBIE ~ pabOThI,  BBIMOJHEHUE
MOJIyYeHHbIE 3HAHUS i1 OOBSICHEHHUSA | TecTOR.

YCJIOBUH TPOTEKaHUS (HU3UUYECKUX SBIICHUN
B NPUPOAE U I NPUHATHSA NPAKTUYECKUX
pELIEHH B TIOBCEHEBHOW KU3HU,

KontponbHbie 1 1ab0paTOopHBIE pabOTHI.

6) C(bOpMI/IpOBaHHOCTB cobctBenHol | CamocTosiTenpHas pa60Ta C ,Z[OHOJIHI/ITCJII)HOﬁ
o3I 10 OTHOLICHHUK K (bH3quCKOﬁ _]'H/ITepaTypof/'I A HHTEPHET pecypcamu npu
I/IH(bOpMaIII/II/I, mojryqacMoun U3  Pa3HbIX TIOATOTOBKE JOKJIA/IOB, pe(bepaTOB.
HNCTOYHHUKOB.

Pa3zpadoruunk:

XapuronoBa Hanexna Hukonaesna, npenogasarens OI'BIIOY YMT
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