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OnoOpeHa IUKIOBON KOMUCCHEH CocraBneHa B COOTBETCTBUHM C TPEOOBAHUSIMU:

(U3MKO-MaTEMATUIECKUX (benepanbHOro rocyIapcTBEHHOIO 00pa3oBaTelb-
JIUCIAILINH HOTO CTaHJapTa cpenHero (MmojgHoro) oliero oo-
[IpoTokon Ne 1 ot 31.08.2020r. pazoBanust ([Ipukaz MwunHoOpHayku Poccum Ne

413 ot 17.05.2012 1. (c U3MEHEHHUSIMH)); TUCHMOM
JlenapramMeHTa TOCYIapCTBEHHOW IIOJUTHUKA U B
chepe moaroToBku padounx kaapos u 10 Mu-
HoOpHayku P® ot 17.03.2015 r. Ne06-259 «Pe-
KOMCHIAIMSIMA ~ TI0  OpPTaHU3allMd  MOJYYCHUS
cpenHero oOmero oOpa3oBaHHS B Ipeaenax oc-
BOCHHs 00pa30BaTENbHBIX TPOTPAMM CpPEIHETO
npodeccuoHanbHOr0 00pa3oBaHusi Ha 0asze oc-
HOBHOTO 00I1Iero 00pa3oBaHUsl ¢ Yy4eTOM Tpebo-
BaHUIl (enepajbHBIX TOCYIapCTBEHHBIX 00pa3o-
BaTENIbHBIX CTAHIAPTOB, W IOJy4aeMOW Mpodec-
CUM WIH CHEIHAIBbHOCTH CpeaHero mpodeccuo-
HAJIBHOTO 00pa30BaHMs»; IPUMEPHOU MPOTPaMMBbI

dusuka.
IIpencenaresib HMKJI0BO KOMHCCHHA 3aMm. nupexTopa no yueOHoii padore
A.A. Berenuena A.JO. Ky3bMuH
Aemop:
Tynaukos X.H. npenonasaresib PI'bOY BO «AT'TY» OCIT «k BKMPIIK»
Peuenzenmeor:
- Psaoosa 10.A. - npenonasaresib PI'bOY BO «AT'TY» OCIT «k BKMPIIK»

IlarayrauaoBa U.T. - crapmuil nmpenojaBatenb kadeapsl obmeit ¢uzuku OI'BOY
BO «AT'Y»



1. HIOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma yueOHON nucuMIUIMHbI DU3MKa MpeaHa3HaueHa Ui U3y4eHUs (U3UKU B
npodeCCHOHANIBHBIX 00pa3zoBatenbHbIX opranm3zanusax CIIO, peamm3yronmx 00pa3oBaTeIbHYIO
porpaMMy CpeHero o0Iero odpa3oBaHus B IpeiesiaX OCBOCHHUS MPOrpaMMBbI MOATOTOBKH CIie-
nmanuctoB cpennero 3seHa [ITICC3 CITIO na 6a3e ocHOBHOTO 00111ero 00pa3oBaHus MPH MOATOTOB-
K€ CIIELUAINCTOB CPEHETO 3BEHA.

PaGouast mporpamma pa3paboTaHa Ha OCHOBE NMPUMEPHOH MPOTPaMMBbI THUCIUILIMHEI, TpeboBa-
Huit ®I'OC cpennero (mojgHoro) oduiero o0pa3oBaHUs, NPEAbABISEMBIX K CTPYKType, Coaepxka-
HUIO U pe3yjbTaTaM OCBOCHHS y4eOHOH aucuurinHbl @u3nka, B COOTBETCTBUHU ¢ PekoMenaanusmMu
[0 OpTraHU3alMK MOJYYEeHHUsI CPEIHEro oomero oopa3oBaHus B Mpeaeax OCBOCHUsI 00pa3oBaTeib-
HBIX MPOTrPaMM CpeIHEero NMpodeccHOHaTLHOTO 00pa3oBaHUs Ha 06a3e OCHOBHOTO 00IIero oopaszo-
BaHU C Y4E€TOM TpeOOBaHUH (enepaabHbIX rOCy1apCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB H I0-
JydyaeMo mpodecCuu WIH CHEIUaIbHOCTH CPEIHEro MPpogeCcCHOHAIBHOTO 00pa3oBaHus (ITMCHMO
JlemapraMeHTa TOCYJapCTBEHHOM MOJMTHKU B cepe MOArOTOBKU pabounx kaapos u IO Mu-
HoOpHayku Poccun ot 17.03.2015 Ne 06-259).

Copneprxanue paboueii mporpammbsl Pu3nka HaPaBICHO HA JOCTHKEHHUE CIICAYIOMINX
neJsei:

* OCBOCHHME 3HAHMH O (yHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX WM MPUHIIHUIAX, JEXKAIUX B OC-
HOBE COBPEMEHHOW (U3MUECKOM KapTUHBI MHUpa; Haubojee BaKHBIX OTKPBHITUSAX B 00JIACTH
¢bu3KKY, OKa3aBUINX OIpeesioiee BIUsIHIE HAa Pa3BUTHE TEXHUKU U TEXHOJOTUHU; METOAX
HAYYHOTO ITO3HAHUS IPUPOJIBL;

* OBJIaJICHUE YMEHUSMHU MPOBOAUTH HAONIIOACHHUS, TUIAHUPOBATh U BBIIOIHATH KCIEPUMEHTHI,
BBIIBUTATh TUIIOTE3bl M CTPOUTH MOJENU, MPUMEHSAThH MOJTYYEHHbIE 3HAHUS MO (U3UKE AJIs
OO0BSICHEHUSI Pa3HOOOPA3HBIX (M3NYECKUX SIBICHUN M CBOMCTB BEIIECTB; NMPAKTUYECKU HC-
M0JIb30BaTh (PM3NYECKUE 3HAHUS;, OLIEHUBATH JIOCTOBEPHOCTh €CTECTBEHHO-HAay4yHOU MH(pOp-
MaIu;

* pa3BUTHE TO3HABATEJIbHBIX MHTEPECOB, MHTEUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B
npoliecce MpUOOpPETeHUsI 3HAHUN U YMEHUU 1O (PU3MKE C MCIOJIb30BAaHHEM pa3IMYHBIX HC-
TOYHHKOB HH(OPMALIUK U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

* BOCIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHOB HPUPOIbBI, MCIOIb30BAHUS
TOCTHKEHUH (U3MKH Ha OJaro pa3BUTHS YEIOBEUECKON ITUBUIIM3AIMU; HEOOXOJUMOCTH CO-
TPYJHUYECTBA B MPOIECCE COBMECTHOIO BBIMOJHEHUS 3a/lad, YBaXKUTEIBHOIO OTHOLICHUS K
MHEHHUIO OIMOHEHTa MPU 00CYKAECHUHU MPOOJIEM €CTECTBEHHO-HAYUYHOTO COZEp KaHUs; TOTOB-
HOCTHU K MOPAJIbHO-3TUYECKOM OIIEHKE HCIIOJIb30BAHUS HAyYHBIX JTOCTHXKEHUH, YyBCTBA OT-
BETCTBEHHOCTH 32 3aIIUTY OKPY’KaIOIIel Cpebl;

* HCIOJIb30BaHUE NMPUOOPETEHHBIX 3HAHUN W YMEHUH Ul peuieHHs] MPakTUYeCKUX 3a/4ay Io-
BCETHEBHOMW KXU3HH, 00ecTieueHnsI 0€30MMacHOCTH COOCTBEHHOM JKU3HH, PAIlMOHAIBHOTO MPH-
POJIOTIONB30BaHUS M OXPaHBl OKPYXKAIOIIEH Cpellbl 1 BO3MOXXHOCTh MIPUMEHEHUS 3HAHUN TPH
peILIeHNH 3a]1a4, BOZHUKAIOIIUX B MOCJeAYIoMIel npodeccnoHalbHOM 1eATeNbHOCTH.

B pabouyro nporpaMMmy BKJIIOUYEHO COJEpKaHHe, HAIpaBiIeHHOE Ha (hOpMUpOBaHHE Yy 00ydaro-

HIMXCSA KOMIETEHIINM, HEOOXOJUMBIX /Il KaYeCTBEHHOI'O OCBOEHUS MPOrpaMMbl MOATOTOBKH CIie-
nuanuctoB cpennero 38eHa (I[IICC3).



1.1. O0mas xapakTepucTuKa y4eOHOH TUCUUIIMHBI PU3uKa

B ocHoBe yuebHOl nucturuiiabl OU3uKa JEXKUT YCTaHOBKA Ha (YOpMHUpOBaHHE Yy 00yYaromuXcs
CHCTEMBI 0a30BbIX MOHATUN (U3MKU U TPEACTABICHUI O COBPEMEHHOMN (H3MUECKON KapTHHE MUDA,
a TaKke BbIpabOTKa YMEHUH MPUMEHATh GU3NYECKUEe 3HAHUS, KaK B MPO(EeCCUOHATILHON e TeNb-
HOCTH, TaK M JIJIS pEIICHUS )KU3HEHHBIX 3a71a4.

MHorue mnosoxeHus, pa3BuBaeMble (DU3MKOM, paccCMaTPUBAIOTCA KaK OCHOBA CO3/IaHUSA U HC-
MOJIb30BaHUs MHPOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TexHonoruii (MKT) — omnoro u3 Hanbo-
Jiee 3HAUMMBbIX TEXHOJIOTMUYECKUX JOCTHKEHUH COBPEMEHHOW LIMBUIIU3ALIUY.

®du3rKa JaeT K04 K MOHNMAHHIO MHOTOYHMCIICHHBIX SIBJICHHI U MIPOIECCOB OKPYKAIOMIETO MHpa
(B ecTeCTBEHHO-HAY4YHBIX 001acTiaX). B ¢usuke GopMUPYIOTCS MHOTHE BUJIBI I€ATEILHOCTH, KOTO-
pble UMEIOT METanpeIMEeTHBIM Xapakrep. K HUM B mepByro odepeab OTHOCATCS: MOJEIMPOBAHHE
00BEKTOB U MPOLECCOB, MPUMEHEHNE OCHOBHBIX METOJIOB IMO3HAHUS, CHCTEMHO-UH()OPMAIIOHHBIH
aHanm3, (HOpMyIHpOBaHKE THIOTE3, aHAJM3 U CHHTE3, CPaBHEHHE, 00OOIICHNE, CHCTeMAaTU3aIINs,
BBISIBJICHUE MPUYMHHO-CIIEICTBEHHBIX CBSA3€H, IOMCK aHAJIOTOB, yIpaBieHUEe 00bEeKTaMU U TpOoLeC-
camu. IMeHHO 3Ta NUCHUIUIMHA TO3BOJISET MO3HAKOMUTH OOYYAIOIIUXCS ¢ HAYYHBIMU METOJaMU
MO3HAHUS, HAYYUTh UX OTJINYATh TUIIOTE3Y OT TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

dusnKa uMeeT 0YeHb OOJIBIIIOE U BCEBO3PACTAIOIIEE YUCIO MEKIUCIUIUTMHAPHBIX CBS3€H, MpH-
YeM Ha ypOBHE KaK MOHITHMHOrO ammapara, Tak U MHCTpyMeHTapus. CkazaHHOE TMO3BOJISET pac-
cMaTpuBaTh (U3HMKY KaK METAAMCIHILIUHY, KOTOpas MPEIOCTABISICT MEXIUCIUTUTMHAPHBIA S3BIK
JUTSL OUCAHMs HAyYHOM KapTUHBI MHpA.

dusmKa SBISETCS CUCTEMOOOPA3yIOMUM (HaKTOPOM JJIsi €CTECTBEHHO-HAYYHBIX Y4EOHBIX Mpej-
METOB, IMOCKOJIbKY (pU3MYeCcKre 3aKOHBI JIe)KaT B OCHOBE COJIEPKaHUs €CTECTBO3HAHUS U CIEIHallb-
HBIX JUCHUIUINH (TEXHUYECKasi MEXaHUKA, AIEKTPOTEXHUKA U DIIEKTPOHUKA, U Ap.). YueOHas auc-
nuruinHa Ou3nka co31aeT yHUBEpcaabHy0 0a3y I U3ydeHus o01enpodeccnoHalbHbIX U CTIEeLHU-
IBHBIX AUCIUIUINH, 3aKIabIBas QyHIAMEHT IS TOCIEaYyIonIero 00yueHus: 00y4aronuxcs.

OO6nanast TOTUYECKONW CTPOMHOCTBIO M OMUPASCh HA IKCIIEPUMEHTAIbHbIC (aKThl, ydecOHas IHC-
urummHa Ousnka GopMupyeT y 00yqaromuxcs MOATNHHO HaydHOe MUPOBO33peHne. Pu3nka sBiis-
€TCsl OCHOBOW yU€HHUsS O MaTepHaIbHOM MUPE U pelIaeT mpobiieMbl 3TOr0 MHUpa.

ITpu ocBoennu cnenuanbHocTe CIIO TexHHueckoro nmpoduis npopeccuoHaIbHOro 00pa3oBa-
HUs $u3KKa u3ydaercs 0osee yriayOaeHHO, Kak nmpoduiabHas ydeOHast JUCIUTIINHA, YIUTHIBAIOIIIAS
cnenuduKy ocBanBaeMbIX criermanbHocTei: 15.02.01; 26.02.02; 26.02.03; 26.02.05; 26.02.06.

B conepxanun y4eOHOI OUCHUIUIMHBI MO (U3MKE MPHU MOATOTOBKE OOYYAIOIIMUXCS IO CIIELHU-
QIBHOCTSAM TEXHHUYECKOro Mpoduiis npodecCHOHaIbHOr0 00pa3oBaHUs NPOQHUIBHONW COCTaBIISIO-
niei sBisieTcs pasaen «IeKTPOJIUHAMUKA, TaK KaK OOJBIIMHCTBO CIENHUaIbHOCTEH, OTHOCAIINX-
sl K 3TOMY NMPO(UIITIO, CBA3AHBI C AIEKTPOTEXHUKON U SJICKTPOHUKOH.

Teopernueckue cBeieHUs MO PU3UKE JAOMOJIHAIOTCSA IEMOHCTPALUSIMU U JIaOOpaTOPHBIMU pado-
tamu.[Ipyu n3noxeHun marepuana coON0AETCS €AMHCTBO TEPMUHOJIOTHU U 0003HAUYEHUI B COOT-
BETCTBUU C JICHCTBYIOIIUMHU CTaHAapTaMH.

Pabouas nporpamma coctout u3 Beenenus u 7 paznenoB: «MexaHuka»,«OCHOBBI MOJIEKYJIISIP-
HOM (DM3UKH ¥ TEPMOJUHAMHUKNY,«DJIEKTpoauHaMuKay,«Konebanuss u BOIHbB», «OnTHKay, «Je-
MEHTBI KBAaHTOBOW (pU3UKN», «DBOIIOIM BeeaeHHoi.

MeXIMCUUTUIMHAPHBIE CBSA3H MPOCIEKUBAIOTCS € NUCUUIUIMHAMU MaTemaruka; DJIeKTpOHHUKA
Y JIEKTPOTEXHUKA; TexHuueckas TepMOIMHAMUKa U Teronepenayda; CBapouyHoe MPOU3BOACTBO.

Bunel camoctosTenbHONH paboThl, MPUMEHSEMbIE TIPU pea3allud MPOrPaMMbl TUCIUIUIMHBI
®dusuka:

® TIOJrOTOBKAa COOOIIEHUS, KPOCCBOP/IOB;

® COCTaBJIEHHME TECTOB, TAOJIHULI, CXEM;

® H3TOTOBJICHHE MOJIENECH;

® peuieHue 3a/1a4.

Metoap! 00ydeHust:



e cioBecHbIE (Oecena ¢ MOCTaHOBKOM MPOOJIEMHBIX BOITPOCOB);

® HarJsIHbIC (CXEMBI, TaOIHUIIbI);

® QAKTUBHBIC U MHTEPAKTUBHBIE (MO3rOBOI MITypM, paboTa B MaJIbIX IpymIax, 1e0aTel, IKC-
Kypcun).

1.2. MecTo y4eOHOIi TMCHUIIMHBI B Y4eOHOM IJIaHe

VYuebnas nucruminHa @u3nka BXOIUT B 00111€00pa30BaTENIbHYIO MOATOTOBKY KaK yd4eOHas uc-

IIUTITMHA TI0 BBIOODY.

ITocnenoBarenbHOCTh U3yYEHUS TEM IIPOIPaMMBI PACKPbIBACTCS B TEMaTU4EeCKOM IunaHe. I1o ka-

KI0W ydeOHOM TeMe MPHUBOAATCS 000OIICHHBIE TPeOOBAHUS K JIMYHOCTHBIM, METANPEAMETHBIM U
[PEAMETHBIM PE3YJIbTAaTaM.

1.3. Pe3yibTaThl 0CBOCHHS YU4eOHOM JMCIHUIIIHHBI

OcBoenne conepkanus yaeOHo# auctuminHel Ousnka obecreuynBaeT JOCTHKEHNE 00ydarolu-

MHUCS CIIEYIOIIUX Pe3yabTaTOB:
JUYHOCHHBIX:

YYBCTBO FOPAOCTU U YBAXKEHHUS K UCTOPUH U JOCTUKEHHUSIM OTEUECTBEHHON (PU3NUECKON HAYKU;
(GU3UYECKU TPAaMOTHOE TTOBEACHUE B MPOGECCHOHATBHON JACSITEIBHOCTH U OBITY MTPU 0OpalieHuu
¢ mpubopaMu U yCTPOHCTBAMU;

TOTOBHOCTD K MPOJODKCHUIO 00pa30BaHus M TOBBINIEHUS KBaM(puKanuu B u30paHHo# mpodec-
CHUOHAJILHOM JESATENIbHOCTH U 0OBEKTUBHOE OCO3HAHHUE POSU (PU3UYECKUX KOMIIETEHIIUH B 3TOM;
YMEHHE HCIOJIb30BaTh JOCTHKEHUS COBPEMEHHON (hM3MUECKON HAYKU U (PU3HUECKUX TEXHOIO-
TUI ISl TIOBBIIIEHUST COOCTBEHHOTO WHTEIUIEKTYalIbHOTO Pa3BUTHs B BBEIOpaHHOU mpodeccuo-
HaJILHOH JIeSTENHLHOCTH;

YMEHHE CaMOCTOSITENILHO JOOBIBATh HOBBIE JUIsI ce0sl (hU3MUecKue 3HAHUS, UCTIONB3YS ISl TOTO
JOCTYITHBIE UICTOYHUKH MHPOPMAITUH;

yYMEHHE BBICTpPAauBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIIECHUS B KOMaH/I€ M0 PEUIeHUI0 O0IIUX 3a-
nad;

YMEHHE YIPaBIsATh CBOECH IMO3HABATEIbHOM NEATEIbHOCTHIO, NMPOBOJUTH CAMOOLEHKY YPOBHS
COOCTBEHHOT'0 UHTEJUIEKTYaJIbHOTO Pa3BUTHS;

Memanpedmemnblx:

HCIIOJIb30BaHUE PA3JIMYHBIX BUJOB MO3HABATENIbHOM NEATENbHOCTH JS pelieHHs] (pU3nYecKuX
3aja4, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOCHMS, ONMCAHUs, U3MEPEHHUS], dKCIIe-
PUMEHTA) JJI U3YyUYEHUS PA3IMYHBIX CTOPOH OKPY>KaIOIIEeH JEeHCTBUTEIbHOCTH;

MCIIOJIb30BaHNE OCHOBHBIX MHTEJUIEKTYAIbHBIX OINEpalyii: MOCTaHOBKU 3a1a4yH, (GopMyInupoBa-
HUSl TUIOTE3, aHallu3a U CHUHTE3a, CPAaBHEHUS, 00OOIICHUS, CUCTEMaTU3alli1, BBISIBJICHUS MPH-
YUHHO-CJICJICTBEHHBIX CBS3CH, MOMCKA aHAIOTOB, (DOPMYITHMPOBAHUS BBIBOJOB JJIsI U3YUCHHSI pa3-
JIMYHBIX CTOPOH (U3NYECKUX OOBEKTOB, SIBICHUN U MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXO-
JTUMOCTB CTAJIKUBATHCS B MPOdeCCHOHaTbHOU cdepe;

YMEHHE F€HepUPOBATh UIEH U ONPEIENIATh CPEeICTBA, HEOOXOANMBIE ISl UX peallu3alllu;
YMEHHE HCIOJIb30BATh Pa3IMUHble HCTOYHUKHU I MoJyuyeHus: ¢puzndeckoil uHpopmamuu, ore-
HUBATh €€ JIOCTOBEPHOCTH;

YMEHHE aHATH3UPOBATh U MPEICTABIATH HH()OPMAIIMIO B Pa3JIMYHbBIX BUAX;

YMEHHE MyOJIMYHO MPEACTABISATh PE3yIbTaThl COOCTBEHHOTO MCCIICIOBAHMS, BECTH TUCKYCCHH,
JIOCTYITHO ¥ TAPMOHUYHO coueTasi coJepkaHue u popmbl IpeacTaBisieMoit HHGOpMaIuy;

npeomemmuuix:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O POJIM M MeCcTe (PU3MKH B COBPEMEHHOW HAYYHOW KapTHUHE
MHUpa; TOHUMaHue GU3NIECKOM CYITHOCTH HAOII01aeMbIX BO BeeneHHOM sSBIeHUH, POiu (GU3UKH



B (hOPMUPOBAHUM KPYro3opa 1 (pyHKIHOHAIbHON I'PaMOTHOCTH Y€JIOBEKA I PELCHUsI IPaKTH-
YECKUX 3a/1ay;
BJIaJICHUE OCHOBOIOJIAralOIUMHU (U3NYECKUMHU IHOHATHAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPHSIMU; YBEPEHHOE UCII0JIb30BaHHUE (PU3NYECKON TEPMUHOJIOTUU U CUMBOJIMKHY;
BJIaJICHHE OCHOBHBIMU METOJJaMH HAY4HOT'O MO3HAHUS, UCIIOJIb3YEMBIMH B (PU3HKe: HAOIIOIeHH-
€M, OIMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM,;
yMeHusi 00pabaThiBaTh Pe3yNbTaThl U3MEPEHHH, 0OOHApYKUBATh 3aBUCUMOCTh MEXAy (pusuue-
CKUMU BETMYMHAMH, OOBSICHATH TOJTY4YEHHBIC PE3yJIbTAaThl U JIEJIaTh BHIBOJIBI;
c(hopMUPOBAHHOCTh YMEHHUS periaTh (U3NUECKUE 3a1a4H;
Cc(OPMHPOBAHHOCTb YMEHHSI IPUMEHATh NOJYyYEHHbIE 3HAHUS 1)1 OOBACHEHUs YCIOBUH MpOTe-
KaHus (PU3MYECKUX ABJICHUN B IpUpPOAE, NPO(HEeCcCHOHAIBHON cepe U A MPUHATUS NTPaKTHYe-
CKHUX PELICHUH B IOBCEAHEBHOW KU3HU;
c(hOopMUPOBAHHOCTh COOCTBEHHOM MO3UIIMH MO OTHOIIEHUIO K (PU3NYECKON MHPOpMAIIUU, TOITY-
4aeMOW U3 pa3HbIX HCTOYHUKOB.

B 3aBepmienuu pasznenoB «Mexanuka», «OCHOBBI MOJICKYJISIPHON (DM3UKU U TEPMOJUHAMHUKIY,

«DnexTpoanHaMuKay, «ONTHKa», «JIeMEHTHl KBAHTOBOW (DU3HMKM» MPOBOAITCSA KOHTPOJIBHBIC pa-
OOTHL.

[Iporpamma paccuntana Ha 179 yaco, B ToM yucie 22 yaca J1abopaTOpHBIX padoOT U 6 4acoB

IIPAKTUYECKUX 3aHATHH; 10 yacoB KOHCynpTauil U 53 yaca caMOCTOSITENIbHON BHEAyIUTOPHOMH pa-
OOTBHI.

[TpomesxyTouHoi (hopMOii aTTecTalNK SBISAETCSA IK3aMEH BO BTOPOM CEMECTpeE.



2. TEMATUYECKHWU IJIAH

Koui-Bo aya. yacoB npu o4Hoii

MakcumajibHast ¢opme 06yuenus CamocrosiTeJIbHasI
HaumeHOBaHHeE Pa3aeioB H TeM Harlll)l}éil;:ﬂ(zﬁ'z:cam Bcero J;:g.- r:g:“ palf:g?)coﬂﬁ,y::cm
BBenenue 1 1 - -
PA3JIEJI 1. MexaHuka 16 10 - 6
Tema 1.1. Kunematuka 2 1 - - 1
Tema 1.2. 3akoHbl MEXaHUKH
6 4 - - 2
Hprotona
Tema 1.3. 3aKoHBI COXpaHEHHUS B 3 5 ) ) 3
MEXaHUKE
KonTpouabsnasi pabora Nel. Me-
XaHUKa. 3aKoHBl CO- 1 1 - - -
XpaHEHHs] B MEXaHUKE
PA3JEJI 2. OcHOBBI MOJIEKY-
JIAPHOU(PHU3HKHU 71 41 27 6 2 14
TEPMOAMHAMHUKH
Tema 2.1. OcHOBBI MOJEKYJISAP-
HO-KMHETUYECKOU TeO- 15 10 2 - 5
pun. MneanbHbli ra3
Tema 2.2. OCHOBBI TE€pPMOJIMHA- 9 6 i ) 3
MUKHU
Tema 2.3. CpoiicTBa nmapos 6 4 2 - 2
Tema 2.4. CBoiicTBa XUIKOCTEN 6 4 2 - 2
Tema 2.5. CBolicTBa TBEpIBIX TEI 5 3 - - 2
KonTpoasnas padora Ne2. Mo-
JexkyisipHas (u3ukKa u 1 1 - - -
TEPMOTMHAMUKA
PA3JIEJI 3. DaekTpoagnHaMuKa 54 37 6 4 17
Tema 3.1. DnekTpudeckoe mnojie 12 8 - 2 4
Tema 3.2. 3aKOHBI MOCTOSIHHOTO 25 17 4 ) ]
TOKA
KonTpoasnas  paGora  Ne3.
DNEKTpUYECKOe TOJE. 1 1 ) ) )
3aKOHBl TIOCTOSIHHOTO
TOKa
Tema 3.3. DjIeKTpUUYECKUN TOK B 11 ] ) i 3
pa3JIMYHBIX cpeaax
Tema 3.4. MarautHoe nose 3 2 - - 1
Tema 3.5. OnexkrpomarHuTHas 3 ) i i 1
WHIYKIUS
PA3JIEJI 4. KoJsiebanus u BoJI- 17 12 ) ) 5
HbI
Tema 4.1. MexaHnuyeckue KoJe- 5 4 ) i 1
OaHus
Tema 4.2. Ypyrue BoJHBI 3 2 - - 1
Tema 4.3. DnexTpoMarHUTHbBIE
9 6 - - 3
Kose0aHus




PA3JIEJI 5. Ontuka 16 11 4 5
Tema 5.1. [Ipupona cBera 5 4 2 1
Tema 5.2. BoiaHOBEIE CBOMCTBa 10 7 ) 3
cBeTa
KonTposbnasi  pabdora  Ne4.
DJIEMEHTBI ~ AJIEKTPOJIU-
HaMUKH.  DJEeKTpoMar- 1 1 - -
HUTHBIE KoJjieOanus. Om-
THKa
PA3JIEJI 6. U3HeMeHTbI KBaH- 17 11 ) 6
TOBOM (PM3HKH
Tema 6.1. KBanToBas onTuka 3 2 - 1
Tema 6.2. dusuka atoma 3 2 1
Tema 6.2‘;).aCI)H3HKa aTOMHOI'O SII- 11 7 ) 4
KonTposbnasi  pabdora  NeS.
CrpoeHue aToma U KBaH- 1 1 - -
ToBast (hr3MKa
PA3JIEJI 7. IBoaonusa Beenen- ) ) )
HOIi
Tema 7.1. CtpoeHue U pa3BUTHE
o 2 2 2
Bcenennoii
KoncyabTanumn 10
Bceero 179 116 22 53




3.1. CONEP)KAHUE YUYEBHOI TUCHUTIIMHBI

BBenenue

®uznka — (QyHIaMEHTaTbHAsI HAyKa O IPUPOJIC.

EcTecTBeHHO-Hay4HBIN METOJ| TO3HAHMS, €0 BO3MOKHOCTH U IPAHUIIBI IPUMEHUMOCTH. DKCIe-
PUMEHT U TEOpHs B MpoIlecce MO3HAHUS MpUpoIsl. MoaenupoBanue (pU3NUeCKuX SBICHUA U TPO-
neccoB. Posib 3kcnepuMeHTa M TEOPUM B MpOLECCe MO3HaHUA Npupobl. Pusndeckas BEIUUYUHA.
[MorpemHocTn u3Mepenuii pusnvecknx BenuynH. OU3NYECKUE 3aKOHBI. [ paHUIIBI TPUMEHUMOCTH
buszndeckux 3akoHoB. [lonsTHE 0 DM3MUeckoit kapTuHe Mupa. OuU3KMKa U aCTPOHOMHUsSI. 3HAUCHUE
¢u3uku npu ocBoenuu crenuansHocteit CIIO.

Pasznea 1. Mexanuka

Tema 1.1. Kunemaruka

Mexannueckoe asmxenue. Ilepememenue. Ilyrs. CxopocTs. PaBHOMEpHOE NpSAMONIMHENHOE
IBIDKEHHE. YCKOpeHue. PaBHomepeMeHHOe mnpsMonuHerHoe BmwkeHne. CBOOOJHOE TajCHHE.
JIBukeHne Tena, OpOIIEHHOTO MO/ YITIOM K TOpU30HTY. PaBHOMEpHOE IBIKEHUE TI0 OKPYKHOCTH.

Tema 1.2. 3akonbl Mexanuku HoroToHa

[lepsriii 3akoH Herorona. Cuna. Macca. mnynbsc. Bropoit 3akon Hetorona. OcCHOBHOH 3aK0H
KJIacCM4YeCKo TuHaMUKHU. Tpetuit 3akoH HproTOHA. 3aKOH BCEMUPHOTO TATOTEHUs. ['paBUTAlIMOH-
Hoe noje. Cuna Tsokect. Bec. Cioco6s! m3mepenust maccol Ten. CHITbl B MEXaHUKE.

HccaenoBanye OBUXEHUS TeJla IO AEHCTBUEM ITOCTOSHHON CHIIBI.

N3ydenne ocoOeHHOCTEH CHITBI TPEHUS (CKOJBKCHHUS).

Tema 1.3. 3axkoHBI COXpaHEeHHS B MeXaHHKeE

3akoH coxpaHeHus umiynbca. Mmmymnsc. PeaktuBHOe nBuxkenue. Pabora cunbl. Pabora moteH-
HUATBHBIX cwil. MomHocts. DHeprus. Kunernueckas sHeprus. [loTeHunanbHas sHeEprus. 3aKOH
COXpaHEHHUsI MeXaHU4YecKor sHeprun. [IpuMeHeHne 3akoHOB COXpaHEHUSI.

W3yuyeHune 3aK0Ha COXpPAHEHUS UMITYJIbCA.

CoxpaHeHre MEXaHUYECKOW PHEPTUU MPHU JABUKEHUU Teja Mo JEHCTBUEM CHIIbI TSHKECTH U YII-
pyrocTu.

CpaBHeHue pabOThI CUITBI C U3MEHEHHUEM KHHETUYECKON YHEPTHH Tea.

W3ydeHne 3aKOHOB COXPaHEHHUs Ha IPUMeEpE yaapa IapoB U OATMCTUYECKOTO MasiTHUKA.

Hemoncmpayuu:

3aBUCHUMOCTh TPAEKTOPUU OT BHIOOpA CUCTEMBI OTCUETA.

Buabl MexaHUYECKOTO JBUKEHUS.

3aBUCUMOCTbH YCKOPEHHMS T€JIa OT €r0 MAacChl U CHJIbI, JIEHCTBYIOLIEH HA TEJIO.

CroxeHue Cuil.

PaBeHCTBO M MPOTUBONOJIOKHOCTh HAMPABIICHUSI CUJT ACHCTBUS U TPOTHUBOICHCTBHUS.

3aBUCHMOCTh CHIIBI YIIPYTOCTH OT JAeopMaIiu.

Cubl TpeHusl.

HesecomocTs.

PeakTuBHOE IBHKEHUE.

[lepexos nmoTeHMAIEHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

CBoOoOIHBIE 1 BBIHYX/ICHHbIE MEXaHUYECKHe Kojiebanus. Pe3oHaHc.



CamocTosiTesibHasi padoTa (BHeayIUTOPHAA):

—

Pemenue 3anay no teme «MexaHndeckoe JBUKEHHE (110 MHAUBUAYATILHOMY 33aJJaHUIO).
[onroroskacoobmenusno teme: «Mcaak HploToH — co3partens kiaccudyeckoil pusukm», «Be-
TUYaiIme OTKPhITHS GU3UKny», «CHbl TpeHUs» (110 BEIOOPY).

Pemienue 3agau Ha TeMy: «3aKOHBI IMHAMUKWY (110 UHIMBUAYAIHLHOMY 3a/IaHUIO).

Pemenue 3ana4 Ha TeMy: «3aKOH COXpaHEHUS UMITYJIbCay (IO UHIMBUYaTbHOMY 3aJaHHUIO).
Pemenue 3a1au Ha TeMy: «3aKOH COXpaHEHUS SHEPTUM» (IO UHIUBUYaTbHOMY 3aJaHHIO).
[ToaroToBka coobmenust Ha Temy: «[IpruMeHEeHHEe 3aKOHOB COXpaHEHHUsI B MeXaHHKe», «Ceprei
[TaBnoBuu KoposnaeB — KOHCTPYKTOp M OpraHu3aTop MPOU3BOJACTBA PAKETHO-KOCMUYECKOU TEX-
HUKNY (TI0 BBIOODY).

i

SNk Ww

KonTpoabHas padoraNelno teme: «MexaHuka. 3aKOHbI COXPAHEHHUS B MEXAHUKEY.
Pasnen 2. OcHOBBI MOJIEKYJISIPHON (PU3UKHU U TEPMOAMHAMUKHA

Tema 2.1. OCHOBBI MOJIEKYJISIPHO-KUHeTHYeCKOW Teopuu. UaeanbHblil ra3

OcHOBHBIE NTOJIOKEHUS MOJICKYJIIPHO-KMHETHYECKOW TeopuH. Pazmepsl u Macca MOJIEKYIN U aTo-
MmoB. BpoyHnoBckoe nBmwxkenue. Auddysus. Cuisl 1 S3HEPrus MEXMOJIEKYIIPHOTO B3aUMOICHCTBHUS.
Crpoenue razoo0pa3HbIX, KUAKUX U TBepAbIX Tesl. CKOPOCTH JBUKEHUS MOJIEKYN U UX U3MEpPEHHE.
WneanbHsiii ra3. [laBnenne raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH I'a30B.
Temmneparypa u ee usmepenue. Mzomnpomneccol. ['a30BbIe 3aK0HBI. AOCOIIOTHBIA HYJIb TEMIIEPATYPHI.
TepMoauHaMuueckas IIKajga TEMIEPaTypbl. YpaBHEHHE COCTOSHUS MIEAIbHOrO rasa. MosspHas
ra3oBasi IIOCTOSIHHAS.

JlaGoparopHnas padora Nel
IIpoBepka 3akona boins-Mapuorra.

Tema 2.2. OCHOBBI TEPMOAUHAMUKH

OcHOBHbIE TIOHATHUA U onpeeneHusl. BHyTpeHHsIs sHeprusi cucteMbl. BHyTpeHHsIsl sHeprus ujae-
anpHOTO Tra3a. Pabora u Teruiora kak ¢hopMbl repeadn dHEPruu. TermIoeMKOCTh. Y IeibHas TEIIo-
€MKOCTh. Y paBHEHHUE TeryIoBoro Oananca. [lepBoe Hayano tepMoAMHAMHUKH. AHa0aTHBIH Mporecce.
[Tpunun gerictBus temmoBord MamuHbl. KII/ TermmoBoro npurarens. Bropoe Hayano TepMouHa-
MUKH. XOJOAWIbHbIE MAIIUHBL. TernoBsie Aeuratean. OxpaHa npupoIbl.

IIpakTyeckoe 3anaTueNel.
[IpumeneHne mepBoro 3aKoHa TEPMOAMHAMHKH K H30ITPOIIECCaM.

Tema 2.3. CBoiicTBa nmapos
Wcnapenue u xonaeHcanus. HacblmeHHbIH nap 1 ero cBoiicTBa. AGCOMIOTHAS U OTHOCUTEIIbHAS
BJIQXKHOCTBh BO31yXa. Touka pockl. Kunenue. 3aBUCHMOCTb T€MIEPATyphl KUIICHHUS OT JAaBJICHHUS.

[Ieperpetslii map 1 €ro UCNOJIb30BAaHUE B TEXHUKE.

JlabopaTopnasi padora Ne2.
H3MepeHne BIaxHOCTH BO3yXa.
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Tema 2.4. CBoiicTBa JKHAKOCTEH

XapakTepucTHKA KUIKOTO COCTOSIHHUS BeliecTBA. [IOBEpXHOCTHBINA CIIOW KUIKOCTH. DHEPTHUS

IMMOBCPXHOCTHOT'O CJIOA. SIBnenus Ha TpaHUIIC KUAKOCTU C TBECPABIM TCIIOM. KaHI/IJIJIHpHBIe SIBJICHHUA.

Ka.

JlabopaTopnasi padora Ne3.
N3MepeHne noBepXHOCTHOTO HATSKEHUS HKUKOCTH.
Tema 2.5. CBolicTBa TBepaBbIX TeJl

XapakTepHucTUKa TBEPJIOTrO COCTOSHUS BEIIECTBA. YIIPYrue CBOMCTBA TBEPABIX Ted. 3aKoH I'y-
MexaHndeckre CBOMCTBA TBEPJbIX Tel. TenaoBoe pacHIMpeHUE TBEPABIX TENI M KUAKOCTEH.

IImaBnenue u KpucTtaujin3danus.

—_—

10.

11.
12.

13.
14.

Habmonenue nporecca kpuctamnuzauuu. M3yuenue nepopmannu pactskeHus.
N3yueHue TenaoBoro pacuiupeHus TBEpAbIX TEN.

N3yuenne 0cOOEHHOCTEH TEMIOBOTO PACIITUPEHUS BOJIBI.

Hemoncmpayuu

JBuxenne OpoyHOBckuX yactuil. Juddysus.

M3MmeHeHune AaBlieHus ra3a ¢ K3MEHEHHEM TeMIEpaTyphl MPU MOCTOSIHHOM 00BbEMe.
N3oTepmuueckuit 1 n300apHbIH MPOLECCHI.

N3meHenne BHYTpEHHEH YHEPTUHU TN MPU COBEPIICHUH PaOOTHI.

Mopaenu TeroBBIX ABUTATEIIEH.

Kunenue Boabl IpU NOHUKEHHOM JaBJICHUU.

[IcuxpomeTp u rurpomerp.

SIBneHns MOBEPXHOCTHOIO HATSKEHUSI U CMAYMBAHMS.

Kpucramnei, amopHbIe BeleCTBa, )KUIKOKPUCTAUTHYECKUE TEIA.

CamocrosiTesibHas paboTa (BHeayIMTOPHAs):

CocraBieHUEKOHCTIEKTa Ha TeMy: «cTOpHsl aTOMHUUECKUX YUCHUI».

Pemenue 3ana4 Ha Temy: « ['a30Bble 3aKOHBI» (IT0 MHIUBUTYaIbHBIM 3aJIaHUSM).

Pemenue 3agau Ha Temy: «YpaBHeHue Kianelipona-MenneneeBa.» (110 HHAMBUAYAIbHBIM 3a-
JAHUSIM).

CocraBneHneKkoHCIIeKTaHa TeMy: «I[IpuMeHeHne ra30BbIX 3aKOHOB B CBOEH Mpodeccum».
Pemenue 3anaq Ha temy: «3omnporecco» (110 HHAUBUIYATbHBIM 3aJaHUSIM).

Pemenue 3amau Ha Temy: «/I3MeHeHUEe BHYTpeHHEH 3Hepruu u padboTa» (10 WHANBUIYAIbHBIM
3aJIaHUSIM).

CocraBnenuekpoccBopaa Ha TeMy: «OCHOBBI TEPMOJAUHAMUKH.

Pemenne 3amau Ha TeMy: «lIprmeHeHue mepBOro Hayana TEPMOIAUHAMUKHU

(0 MHAUBHUIYATTLHBIM 33IaHUSIM).

Pemenue 3anau Ha Temy: «[IpuMeHeHune 3aKkoHa TEPMOAMHAMMKY K H30Ipoleccam» (Mo UHIU-
BUJIyaJIbHBIM 33/IaHUSIM).

[ToaroroBkacooOmenus Ha TeMy: «B3aumonelictBue atmocdepsl u Tuapocheps», «M3mepure-
JIM BJIIAYKHOCTHU BO3/yXa» (TI0 BEIOODY).

Pemenue 3ana4 Ha Temy: «BraaxkHOCTh BO3AyXa» (M0 MHAMBUAYAIBHBIM 33JaHUSIM).

Pemenue 3amau Ha TeMy: «[loBepXHOCTHOE HATSKEHUE KHUAKOCTH» (IO MHIUBUIYaTbHBIM 3a-
JAHUSIM).

Pemenue 3amau Ha Temy: «KanuuisipHbie siBIEHUSD (10 UHIUBUIYATHHBIM 33JaHUSM ).
[TonroroBka cooOmieHMit Ha TeMy: «YYeT TEIJIOBOr0 PaclIMpPeHHs] MaTepHaIOB, UCTIOIb3YEMbIX
IIPH SKCIUTyaTalliy MIPOMBIIIICHHOTO U CYJIOBOTO 000pyI0BaHus Y, «Bnusaue nedekroB Ha Gu-



3UYECKHE CBOWCTBA KPUCTAIUIOBY, «KHIIKHE KPUCTAIIBI» (C y4ETOM CHEIHalbHOCTH) (110 BBI-

oopy).
15. Pemenue 3amau Ha Temy: «CBOMCTBA TBEPABIX TE» (TI0 UHAUBUAYATBHBIM 3aJJaHUSM).

Kontpoabnas padora Ne2no teme: «MosekynsapHas Gusrka ¥ TEpMOAMHAMUKA.

Pasnen 3. daekTpoguHaMuka

Tema 3.1. DuekTpuyeckoe moJe

DIIEKTpUYECKUE 3apsanbl. 3aKOH COXpaHeHus 3apsiaa. 3akoH Kyiona. DiekTpuueckoe moJie.
HampskeHHOCTB dmekTpudeckoro moiis. ['padudeckoe n300pakeHUE SIEKTPUUECKOTO OIS 3apsi-
»keHHbIX Tel. [IpuHiun cyneprno3uiuu noseid. Pabota cun anektpocraTudeckoro mosst. [lorenmmann.
Pa3zHocts IIOTCHIIMAJIOB. 9KBI/IHOTGHI_[I/I3.JIBHBIG IMMOBCPXHOCTH. CBa3b MCKAY HAIPS)KCHHOCTLIO U
Pa3HOCTHIO MOTEHIMATIOB AJIEKTPUYECKOro noisl. JusnekTpuku B anekTpudeckom node. [lonspusa-
uus audaNnekTpukoB. IIpoBognuku B snekrpuueckoM mose. Konpencaropsl. CoeamHeHUE KOH-
JIEHCATOPOB B OaTapero. DHeprus 3apsKeHHOr0 KOHAEHCATOpa. DHEPrus AIEKTPUIECKOTO MOJIS.

IIpakTnueckoe 3ausitue Ne2.
CoennHeHNEe KOHAEHCATOPOB.

Tema 3.2. 3aK0OHBI MOCTOAHHOI'0 TOKA

YcnoBus, HeOOXOIUMBIE /17 BOSHUKHOBEHHUS U MOAICPIKAHUS dJEKTpHUUecKoro Toka. Cuma Toka
Y TUIOTHOCTH TOKA. 3akoH Oma mia ydactka nermu 6e3 D/[C. 3aBUCUMOCTh 3JIEKTPUUYECKOTO COIPO-
TUBJICHUS] OT MaTepualia, JJIMHBI U IUJIOLIAU IMONEPEUYHOr0 CEUEHUs] MPOBOJHUKA. 3aBUCUMOCTH
3JIEKTPUYECKOTO COMPOTUBIIEHUS TPOBOJIHUKOB OT TEMIEPATYPhL. DJIEKTPOABUKYILAS CUJIAa UCTOY-
HUKa TOoKa. 3akoH Oma jist monHou nenu. CoenrHeHre MpoBOJHUKOB. CoeMHEHNE UCTOYHUKOB
AJICKTPUYECKOM IHEpruu B OaTapero. 3akoH Jxoyns—IJIenma. PaboTa u MOIIHOCTB 3IEKTPUIECKOTO
ToKa. TennoBoe NeMCTBHE TOKA.

N3yuenue 3akoHa Oma Juisl ydacTKa LENH, MOCIEA0BATENIBHOTO U MAPAIEIbHOIO COECUHEHUS
MIPOBOJIHUKOB.

N3ydenue 3akona Oma AJ1s1 TOJTHOM IEMH.

Omnpenenenne kodhHUIIMEHTA MOIE3HOTO NEHCTBUS SIMEKTPUIECKOTO YaliHHUKA.

Ornpenenenne TeMrepaTypbl HUTH J1aMIIbl HAKAJINBaHUS.

JlabGoparopHasi padora Ne4.
Onpenenenne 3/1C n BHyTpEHHETO COIPOTUBIICHUSI HATIPSKEHHUSL.

JlabGoparopHasi padora NeS.
HccnenoBanue MOLTHOCTH, OTPEOISIEMO JTaMITOM, OT HANpsKEHUS Ha €€ 3aKuMax.

IIpakT4eckoe 3ansaTue Ne3
Pemenne 3aau Ha 3akoHBI OMa, TapaUICIEHOE U MOCIEA0BATEIbHOE COSTMHEHUE TPOBOJHUKOB.

Tema 3.3. DileKTpUYECKHUIl TOK B Pa3jIMYHbIX Cpeaax
CobcTBeHHasi MPOBOJUMOCTD MONYNPOBOAHUKOB. [lonmynpoBonnukoBbie mpubopsl. [lomympo-

BOJHMKOBBIN JUOJ. DIEKTPUUECKUM TOK B ra3zax, BakyyMe, JIEKTpOJIMTax, MeTajuax. 3akoH dapa-
Jest s 3IeKTpoam3a. TepMoaneKkTpoHHas smuccHs. KoHTakTHas pa3HOCTh OTEHIIUAIOB.
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JlabGoparopHasi padora Ne6.
Ornpezenienne 3IeKTPOXUMHUECKOTO SKBUBAJIICHTA MEJIH.

Tema 3.4. MaruuTHoe moJjie

BexTop mnayknuu marHutHOro nodsi. ['paduyeckoe n300pakeHUss MATHUTHOTO TOJS IPSIMOTO
IIPOBOJIHUKA C TOKOM, KPYTrOBOT'O TOKA, COJICHOMJA, IOCTOSTHHOTO MarHura. JleiicTBue MarHuTHOTO
110JIs1 Ha MPSIMOJIMHENHBIN MPOBOJHUK C TOKOM. 3akoH Amriiepa. Bzaumoneiictsue TokoB. Maruur-
HBI TTOTOK. PaboTa 1Mo mepemenieHnio mMpoBOJHMUKA C TOKOM B MarHUTHOM Toiie. JlelicTBue mar-
HUTHOTO T0JIA Ha ABWXKYyluica 3apan. Cuna Jlopenna. Onpenenenue yaeabHOro 3apsijaa. Y CKOpu-
TEJH 3apSKEHHBIX YaCTHLI.

Tema 3.5. DileKTPOMATHUTHAS UHAYKIIUS

DleKTpoMarHuTHas MHAyKnus. BuxpeBoe snektpuueckoe none. [Ipasuno Jlenna. CamouHyk-
1Usl. DHEPrUsi MarHUTHOTO oI, Tpanchopmarop.

N3ydeHune 3neKTpOMarHuTHOM MHIYKIIHH.

Hemoncmpayuu

B3anmoneiicTBre 3apsyKEHHBIX TEIL.

[IpoBOAHMKY B 3JEKTPUUYECKOM TIOJIE.

JIMPNEeKTPUKH B 2JIEKTPUYECKOM TIOJIE.

Konnencaropst.

TermoBoe nelCTBUE AIEKTPUUECKOTO TOKA.

CoOcTBeHHAS U IPUMECHAsI TPOBOAMMOCTE TIOTYIIPOBOTHUKOB.

[TonynpOBOIHUKOBBIN THO/I.

Tpansucrop.

OnbIT OpcTena.

B3anmopeinicTere NPpOBOAHUKOB C TOKaMU.

OTKJIOHEHHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM MOJIEM.

DNEeKTPOABUTATENb.

DNEeKTPOU3MEPUTENbHbIE TPUOOPHI.

DIEKTPOMarHuTHasE MHYKIUS.

OnbiTel Dapajes.

3aBucumocth J/IC caMOMHIYKIIUUA OT CKOPOCTH U3MEHEHHUS CUJIbl TOKa U UHAYKTUBHOCTH IPO-

BOJHUKA.

Pabora snekTporeneparopa.

Tpancdopmarop.

CamocTosiTesibHasi padoTa (BHeayIUTOPHAA):

1. Pemenue 3amau Ha Temy: «3akoH KynoHay (10 MHIWBHUAYATBHBIM 3aJaHUSIM).

2. BeimonHeHuepucyHka «YenoBeK M AIEKTPUUYECKOE TMOJIe 3eMIIM», COCTABIEHHUE KOHCIIEKTa
«[IpuHIMT CYTIepIO3UILINH YIEKTPUUECKUX TOJIeH» (110 BEIOOPY).

3. Pemenue 3amay Ha TemMy: «DIEKTpUUECKOE T0JIe» (IO UHAUBUAYATbHBIM 33JaHUSM).

4. TloaroroBkacoobmenus Ha Temy: «Konnencaropsl. Ux mpuMeHeHrEe B TPOMBIIIIICHHOM H CY-
JIOBOM 3JIEKTPOOOOPYAOBAaHUH, CPEACTBAX aBTOMATHKW», Maiikn dapaneit — co3garens yde-
HUS 00 3JIEKTPOMArHUTHOM I10J1€ (110 BBIOODY).

5. Pemenue 3ana4 Ha Temy: «KoHaeHcaTOpsl U BUABI UX COEIMHEHUI (110 MHAMBUAYAIBHBIM 3a-
JAHUSIM).

6. Hanucanue coobmenus Ha Temy: «lIpemoxpaHurenu B IENSX 3JIEKTPUUYECKOTO TOKay, «Du-
3MO0JIOTUYECKOE ACHCTBUE TOKay», «AHApe Mapu AMiiep — OCHOBOMOJIOKHHUK JIEKTPOIUHAMU-
Ky (110 BBIOOPY).



10.
11.
12.
13.

14.
15.

17.

18.

19.
20.

21.

Pemenue 3amau Ha Temy: «3akoH OMay (10 MHAWBHAYATHHBIM 3aaHUSIM).

Hanucanue coobmenust Ha Temy: «A. Bombra-Biiiag B Hayky», «I'. OM-OCHOBOIIOJIOKHUK

3JIEKTPOIMHAMHUKNY (T10 BEIOOPY)

Hamucanue xoHCcekTa Ha TeMy: «/[BUTaTens MOCTOSHHOTO TOKa», COOOIEHUE Ha TeMy: «3a-

KoHbI Kupxroda yist anekTpudeckoi 1nenu» (1mo BEIOopy).

Pemienue 3agau Ha TeMy: «3aKOHBI IOCTOSIHHOT'O TOKa» (110 MHMBHUAYaIbHBIM 3aJaHUSIM)..

CocraBnenue kpoccBopaa Ha TeMy: «I10CTOSSHHBII TOKY.

Pemenne 3anau Ha Temy: «lIpumenenue 3akoHoB OMa B 3JEKTpOAMHAMUKE» (IO MUHIUBUAY-

aJBHBIM 3aJaHUSIM).

[ToaroroBka cooOmieHus Ha TeMy: «VICTOYHMKHU SIEKTPONUTAHUS IS CYJAOBOTO M MPOMBIIII-

JIEHHOTO 000pYAOBaHUs, CPEIACTB aBTOMAaTUKN», « TpaHnchopmaTrops» (C yd4eTOM cHelralbHO-

cTH) (110 BEIOODY).

Pemenue 3ana4 Ha Temy: «3akoHbl Dapazaes» (M0 UHAUBUAYATBHBIM 33aHUSIM).

Cocranenue Te3ucoB o teme: «llna3ma — 4-e coctosiHue BeulecTBa», « TepMO3IeKTPUUYECTBO

U €ro NpUMEHEHHEey, HalliCaTh COO0IIeHNEe Ha TeMY «AKYCTHUECKHE CBOMCTBA MOIYIPOBOIHU-

KOBY», « MOJHUS — Ta30BbIi pa3psij] B MPUPOTHBIX YCIOBUIXY, «[10TyITPOBOTHUKOBBIC TaTUUKH

TeMIiepaTypb» (110 BEIOOPY).

16. Pemenue 3a1a4 Ha TeMy: « QNEKTPUUECKUN TOK B MOTYMPOBOAHUKAXY (10 WHAMBUIYAIbHBIM
3aJIaHUSIM).

Pemenue 3amay Ha temy: «lIpumenenue npaBuna OypaBuukay (110 MHIWBUIYaTbHBIM 33aHU-

SM).

Pemenue 3amau Ha Temy: «Cuiia Ammepa, MarHUTHasE MHAYKIUS (110 MHAUBUIYAIbHBIM 33]1a-

HUSM).

Pemenue 3amau «MarauTHoe moJjie Tokay (10 UHIUBUIYaTbHBIM 33aJaHUSIM ).

Pemenue 3a1a4 Ha TeMy: «3aKOH AJIEKTPOMArHUTHON MHAYKUUKY (TI0O MHAWBHUIYaJIbHBIM 3a]a-

HUSM).

Hamnucanne cooOmieHus mo teme: «I eHepaTopsl mepeMeHHOro Tokay, «Hukoma Tecna: ®Ku3Hb

¥ HeoObIYaitHbIe OTKPHITH (TI0 BEIOODY).

KonTtpoabsnas padora Ne3no teme: «IaeKTprUecKOe MoJj€. 3aKOHbI IOCTOSTHHOTO TOKa».

Pasznen 4. Kosie0aHus U BOJIHBI
Tema 4.1. Mexannyeckue KoJe0aHus

Koneb6arenbHoe aBmxenue. ['apmonnueckue kosebanus. CBOOOJHBIE MEXaHHMYECKHE KoyeOa-

Hus. JluHeiHble MexaHWuYecKue KoliebarelabHble cHCTeMBI. [IpeBpalieHue 3Hepruu mpu Koiebda-
TeIbHOM JABMKEeHHU. CBOOOAHBIE 3aTyxalollre MexaHudeckue KoseOaHus. BriHyXIeHHbIE Mexa-
HUYECKHUE KOJICOaHMs.

JlabopaTopnasi pabora Ne7.
N3yueHne 3aBUCUMOCTH NEPHOAA KOJIEOAHUH HUTSHOTO MasiTHUKA OT JUIMHBI HUTH.

Tema 4.2. Ynpyrue BoJHbBI

[Tonepeunbie M MPOJOJIbHBIE BOJHBI. XapaKTEPUCTUKH BOJHBI. YpPaBHEHHE IUIOCKON Oerylei

BosHBL. VIHTepdepentus BonH. [lonsaTue o nudpakuun BoiH. 3ByKOBBIE BOJHBI. YIIBTPa3BYK U €r0O
[IPUMEHEHUE.

Tema 4.3. DileKTpOMarHuTHbIE KoJIeOaHusI

CBo0oHbIE IeKTpOMarHuTHbIE Konebanus. [IpeBpaiienue sHepruu B Kojae0aTeIbHOM KOHTYpE.

3aryxarolye 3J1eKTpOMarHuTHele KoyiebaHus. ['eHeparop He3aTyXarolmMX 3JIEKTPOMArHUTHBIX KO-
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nebanuii. BeiHYKIeHHBIC dNeKTpruyeckue kojebanus. [lepemennsiii Tok. ['eHepaTop mepeMeHHOro
TOKa. EMKOCTHOE M MHAYKTUBHOE CONPOTUBIICHUS MEPEMEHHOTO TOKa. 3akoH Oma ISl 3JeKTpuye-
CKOH IIeTH MepEMEHHOT0 ToKa. PaboTa M MOIIHOCTh IEPEMEHHOTO TOKa. [ eHepaTopsl Toka. TpaHc-
¢dopmaropsl. Toku Beicokoii yacToThl. [lonaydenue, nepenada u pacrpeieneHne JIeKTPOIHEPTUH.

NHIyKTUBHOE M EMKOCTHOE CONPOTUBIICHHUS B LIENH IEPEMEHHOTO TOKA.

DJIEKTPOMATrHUTHBIE BOJIHBI. DJICKTPOMArHUTHOE TMOJIE KaK OCOOBIN BUJl MaTepHH. DIEKTPO-
MarHuTHbIe BOTHBL. BuOparop ['epria. OTKpBITHIN KoslebaTenpbHBIN KOHTYp. M300peTenue paauo A.
C. Ilonosbim. [TonsiTHe 0 paguocs3u. IlpuMeHenne 3eKTpOMarHUTHBIX BOJIH.

Hemoncmpayuu

CB00OOIHbIE U BBIHYX/ICHHBIE MEXaHUUECKUE KOJIeOaHMsI.

Pe3onanc.

OO6pa3zoBaHue U pacrpoOCTpaHEHHUE YIPYTUX BOJH.

Yacrora kojebaHuil 1 BBICOTA TOHA 3BYKA.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

Ocuuiorpamma nepeMeHHOro TOKa.

Konpaencarop B Lienu nepeMeHHOro Toka.

Karynika HHIyKTUBHOCTH B LIETIH IEPEMEHHOIO TOKA.

Pe3onanc B mocneqoBaTenbHON LENMH NEPEMEHHOTO TOKA.

W3nydyeHue u npuem 3JeKTPOMArHUTHBIX BOJIH.

Pagnocss3eb.

CamocrosiTesibHast padoTa (BHeayIMTOPHAsA):

1. TloaroroBka cooOIIeHHS HA TEMY: «YUeT CBOWCTB MEXaHUUYECKUX BOJH B CYIOBOXICHUN,
«YIIbTpa3ByKH MOPsI» «3aKOHBI COXPAHEHHS B MEXaHUKE» (110 BEIOOPY).

2. Pemenue 3ama4 Ha TeMy: «BOJHBI, UX XapaKTEPUCTUKN» (IO MHIUBUYaTbHOMY 33aHHIO).

3. TloaroroBkacooOmienus 1o Teme: «CoBpeMeHHast coToBas CBsi3by», «Bkiang T. Tomcona B
pasBuTHE (HPU3UKKU» (110 BBIOOPY).

4. Pemenue 3a7a4 Ha TeEMY: «AKTUBHOE COINPOTHUBIICHUE, NCHCTBYIOIIEE 3HAUCHUE CUIIbI TOKA
Y HampsKEHUs» (110 UHAUBUIYAJIbHBIM 3a/1aHUSIM).

5. TloaroroBka cooOIIeHHS Ha TEMY: «DJIEKTPOU3ZMEPUTENIbHAS TEXHUKA B MOEH mpodeccumny,
«PaboTa 1 MOIIHOCTH MEPEMEHHOTO TOKa» (C Y4ETOM CHEIIUAIBHOCTH).

6. Pemenue 3agad Ha TeMy: «IJNEKTPOMArHUTHBIC KOJIeOaHUs» (1O WHIUBUIYAIbHBIM 3aIaHU-
SIM).

Pasgea 5. OnTuka

Tema 5.1. IIpupoaa ceera
CKopoCTh pacIpoCTpaHEHHUsl CBETA. 3aKOHBI OTPaKE€HUs M mperomieHus ceeta. IlomHoe orpa-
xenue. JIun3zel. ['1a3 kak ontudeckas cucrema. OnTuyeckue mpruoOopsI.
Wzydenue n300pakxeHus: MpeAMETOB B TOHKOH JIMH3E.

JlabopaTopHasi paGora Ne§8.
Omnpenenenne moka3zaTess MPETOMICHHS CTEKIIA.

Tema 5.2. BosiHOBEBIE CBOIICTBA CBETA

HNutepdepenius cBeta. KorepeHTHOCTh CBETOBBIX Jiydeil. MIHTEpdepeHnus B TOHKHX IJIEHKAX.
[Monockr paBHo#t TommuHbl. Konbua Hetotona. Mcnons3oBanue nHTepPepeHIny B HAyKe U TEXHH-
ke. Judpaxnus cera. Audpakuus Ha mienu B mapauieibHbIX Jdydax. JludpakuuoHHas penierka.
[Monsarue o ronmorpaduu. Ilonspusanus nonepeunsix BojH. Ilomspusamus cBeta. J[BoitHoe nyue-
npenomienue. [lomsipounsl. ducnepcust cBera. Bunbl cnektpoB. Crnektpbl ucnyckanusi. CreKTpsbl



norjouieHus. YnpTpaduoneroBoe U HHGpakpacHoe uzinydeHus. Penrrenosckue nyun. Ux mpupona
Y CBOMCTBA.

N3yuenune nnrepdepeHuu u audpakiiuyd CBeTa.

I'pagyvpoBka CIEKTPOCKONA U OTPE/ICIICHNE JITMHBI BOJHBI CIIEKTPATbHBIX JTMHUH.

Hemoncmpayuu

3aKOHBI OTPAXKEHUS U MPEJIOMIICHHSI CBETA.

[TonHOE BHYTpEHHEE OTpa’KEHHUE.

OnTuueckue npruOOpHI.

HNuTtepdepenius cera.

Hudpakuus ceera.

[Tonsipuzanus ceera.

[Tonyuenue criekTpa ¢ MOMOILBIO TPU3MBI.

[Tomydyenue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIICTKH.

CrnekTpockor.

JlabopaTopnasi padora Ne9.
N3mepenne NuHbI CBETOBOM BOJIHBI C IIOMOIIBIO TU(PAKIIMOHHON PEIICTKH.

CamocrosiTesibHasi padoTa (BHeayIUTOPHAsA):

1. Pemenue 3anau Ha Temy: «[IpuMeHeHUEe 3aKOHOB OCBEIIEHHOCTHY (TI0 UHIUBUIYaIbHBIM 3a-
JTAHUSIM).

2. Pemenue 3amau Ha Temy: «JIMH3B» (110 MHAUBUIYAJIbHBIM 3a/IaHHSIM).

3. Pemenue 3agau Ha Temy: «lIpuMeHeHNE 3aKOHOB F€OMETPUUECKON ONTUKN» OCBEIIEHHOCTHY
(0 MHAUBUTYAJTBHBIM 33TaHUSIM ).

4. Hab6monenne «Onrtudeckue siBICHUA y BogoeMma», odopmienue Tabnuubl «OTpaxkeHue u
MIPEJIOMIIEHUE CBETAY.

5. CocraBneHue KpoccBopza Ha TeMy: «CBETOBBIC SIBICHUS», HAMCAHUE COOOLICHUS Ha TEMY
«/Indpaxius B Hamen Ku3HW» (110 BEIOOPY).

6. Hammcanue cooOmienus Ha Temy: «lllkana 3MeKTpOMarHuTHBIX BOJHY, «JlazepHble TEXHOIIO-
TUHU ¥ UX UCTIOJIB30BaHKE» (TI0 BEIOOPY).

7. Hamwmcanue cooOmieHust Ha Temy: «/cronp30BaHME ONTHUYECKHX MPUOOPOB HA PEYHOM U
MOpCKOM TpaHcnopTe», «PentrenoBckue iayun. Vctopust otkpeitus. [Ipumenenue» (1o BbI-

oopy).

KonTtpoabsnas pabora Ned 1o reme: «1EMEHTHI 3JIEKTPOIUHAMUKU. DIEKTPOMArHUTHBIE KO-
neGanus. OnTHKay.

Pa3znen 6. DjeMeHTHI KBAHTOBOM QU3NKH

Tema 6.1. KBanToBasi onTHKA

KBanToBas runoresa [lnanka. @otonsl. BHemnuit dhotosnekrpudeckuii 3¢ dext. BHyTpen-
Hul potodddext. Tumsl HoTOITEMEHTOB.

Tema 6.2. dusuka aroma.
Pa3BuTre B3MIS0B HA CTPOCHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax BOJOpOJA.

Snepnas monens atoma. OneiTel O. Pezepdopaa. Monens atoma Bogopoza o H. bopy. KBanTosbie
TeHEPATOPBHI.
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Tema 6.3. @Pu3ukKa aTOMHOIO0 Apa.

EcrecTBeHHas panoakTUBHOCTD. 3aKOH paoaKTUBHOTO pacnana. CriocoObl HAOIIOACHUS U pe-
TUCTpaluu 3apsikeHHBIX dacTull. Dddext BaBumoBa — YepenkoBa. CTpoeHHE aTOMHOTO siipa.
JedekT Maccel, SHEPTHUs CBSI3U M YCTOMYMBOCTH aTOMHBIX sifep. SnaepHble peakuuu. MckyccTBeH-
Hasl paJlMOAaKTUBHOCTbG. JleneHue Tsokenbix saep. LlenHnas saepHas peakuus. Ypasisiemas LenHas
peakuus. Anepusiii peaktop. [lomydeHue paguoakKTUBHBIX W30TOMOB M UX NMpUMeHeHue. buonoru-
YEeCKOe JEHCTBUE paAMOAKTUBHBIX U3JIyY€HUN. JIIEMEHTApHbIE YaCTUIIBI.

Hemoncmpayuu

Dorodddexr.

JIuHeityaThie CEKTPHI Pa3IMYHbIX BEIIECTB.

N3nydenue nazepa (KBaHTOBOTO T€HEPATOPA).

C4YeTurK HOHU3UPYIOLIUX U3ITYyYEHHM.

JlaGoparopHnasi padora Nel0.
HabmroieHre CruionHoro 1 THHEHYaToro CIeKTPOB.

CamocrosiTesibHast padoTa (BHeayIMTOPHASA):

1. Hanucanue cooOuienus Ha temy: «Makc [Tnank», «@otoaddext. [Ipumenenue siBnenust Gporo-
s dexTay (1Mo BEIOOPY).

2. Pemenue 3anau Ha Temy: «DoTosnekTpuyeckuii 3¢ ek, OCBEIEeHHOCTH (110 MHAUBUAYaTbHBIM
3aJIaHUSIM).

3. IloaroroBka coobmeHusiHa TeMy: «COBpEeMEHHBIE METOJIbI PETUCTPAIIMU 3apSDKEHHBIX YacTHUID,
«Hunbc Bop — oauH W3 co3mareneil COBpeMEHHOU (DU3UKNY», «YTIPaBIsSEMbI TEPMOSICPHBIN
CHHTE3» (110 BBIOODY).

4. Cocrasienue cxembl «CocTaB aTOMHOTO SiIpay.

. Hanucanme coobmenus no teme: «M. B. KypuaroB — ¢u3uk, opraHu3aTop aTOMHOM HayKH H

TEXHUKHY, «Y CKOPUTEIHN 3apsHKEHHBIX YacTHI (110 BEIOOPY).

6. Pemenne 3a1au Ha TeMy: «ATOMHOE SAPO» (110 UHIUBHUIYAJIHHBIM 3aIaHUSIM).

7. IloaroTroBka cOOOIIEHUS O TeMe «DJIEMEHTAPHBIC YACTHUIbl. AHTUYACTUIIBI, «YIPaBIsIeMbIi
TEPMOSIICPHBII CHHTE3» (TI0 BEIOODY).

W

KountpoabsHnas padora NeSto teme: «CTpoeHre aToMa ¥ KBAaHTOBas (PU3HKaY.

Paszngea 7. DBoonusa Beesrennoi

Tema 7.1. CTpoenne u pazsutue BeeneHHoil

Crpoenue u passutue Bceenennoil.Hama 3Be3nHasd cucrema — l'anaktuka. J[pyrue rajgakTHUKH.
beckoneunocts Beenennoit. [lonsitue o kocmosoruu. Pacmupsitomasica Beenennas. Moaens ropsi-
yeil Beenennoil. CtpoeHue u npoucxoxaeHue I'anakTux.

Opomtouus 3Be3n. ['mnmoreza mpoucxoxaeHuss COTHEYHOM CUCTEMBbl. TepMOSIEpHBIA CHHTE3.
[Ipobnema TepmosiaepHoit sHepreTuku. DHeprus ConHia u 38e31. DBomtous 38e31. [Iponcxoxae-
Hue COITHEYHON CHCTEMBI.

Hemoncmpayuu

Conneynas cuctema (MOJIeTh).

®dororpaduu miaHeT, CETaHHbIE ¢ KOCMUYECKUX 30H/IOB.

Kapra JlyHbl u ninaser.

Crtpoenue u 3Bomonus Beenennoii.



JlaGoparopHasi padora Nell.
DKCKypcus B Tutanerapuii. Ha0moieHne COTHEYHbIX TMSATEH.

3.2.TEMbI COOBIIIEHU

Ncaak HpioTOH — co3maTenb KIacCCUIECKON (HU3HUKH.

Bennuaiimme oTKpbITHS QU3UKH.

Cunel TpeHusL.

[IpumeHeHNEe 3aKOHOB COXPAHEHUS B MEXaHUKE.

Cepreii IlaBnoBuu KoponeB — KOHCTPYKTOp M OpraHu3aTtop IPOU3BOJACTBA PAKETHO-
KOCMHYECKON TEXHUKU» IO BBIOOPY.

VYu4er cBOMCTB MEXAHUYECKUX BOJIH B CYIOBOK/ICHUU.

VYabTpa3zByku Mops.

3aKOHBI COXpaHEHUs B MEXaHHUKE.

B3aumoneiictBue armochepst U ruapochepsl.

W3mepurenu BIa)KHOCTH BO31yXa.

Konpencaropsl. Ix npuMeHeHre B IPOMBIIICHHOM U CYJJOBOM 3JIEKTPOOOOPYIOBaHUH, CPEJICT-
BaX aBTOMAaTHKH.

Maiikn @apaneit — co3aarenb yaeHHUs: 00 AJIEKTPOMAarHUTHOM TIOJIE.
[TpenoxpaHuTenu B LEMsIX AIEKTPUIECKOTO TOKA.

dusnonornyeckoe NeUCTBUE TOKA.

Annpe Mapu AMIiep — OCHOBOIIOJIOKHUK JIEKTPOAMHAMUKH.

«A. Bonbra-BKi1ag B HAYKy».

«I". OM-0CHOBOIIOJIO)KHUK 2JIEKTPOJUHAMUKI.

3akonsl Kupxroga 1i1st 31eKTpUuecKoi LemnH.

JIBurarenb OCTOSTHHOTO TOKa.

VICTOYHMKH TIEKTPONMUTAHUS JJIsi CYJOBOTO M MPOMBIIIICHHOTO 000pyI0BaHuUs, CPEJCTB aBTO-
MaTHKU.

Tpancdopmaropsi.

AKyCTHYECKHE CBOMCTBA MOJIYIIPOBOJHUKOB

MonHus — ra3oBbli pa3psi B IPUPOJHBIX YCIOBUSX.
[TonynpoBOAHUKOBBIE TATYMKU TEMIIEPATYPHI.

I'enepaTopsl IEpEMEHHOTO TOKA.

Hukona Tecna: )Ku3Hb U HEOOBIYAITHBIC OTKPBITHSL.

CoBpeMeHHas COTOBas CBS3b.

Bxnan T. TomcoHa B pa3BuTue GU3MKH.

DIIeKTPOU3MEPUTEIbHAS TEXHUKA B MOEH MPOGeCcCu.

PaboTta 1 MOUTHOCTH IEPEMEHHOTO TOKA.

Hudpakius B HaIIEH )KU3HU.

[Ikana 31eKTPOMAarHUTHBIX BOJIH.

JlazepHble TEXHOJIOTUH U X UCIIOJIb30BaHUE.

Hcnonp3oBaHre ONTHYECKUX MPUOOPOB HA PEUHOM U MOPCKOM TPaHCIIOPTE.
Pentrenosckue nyun. cropus otkpeitus. [Ipumenenne.
Makc [lnank.

®dotorpdexr. [Ipumenenue sBnenus potodrddekra.
CoBpeMEHHbIE METO/IbI PETUCTPAIIUHN 3aPSKEHHBIX YACTHII.
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Hunsc bop — oaun u3 co3nareneit COBpeMeHHON (PU3UKH.

Urops BacunseBuu KypuaToB — (u3uk, opraHu3aTop aTOMHON HaYKU ¥ TEXHHUKH.
YckopuTenu 3apsiKEHHBIX YaCTHII.

DJIeMEHTAapHbIE YaCTUIbl. AHTUYACTHIIBI.

YrpasiisieMblil TEPMOSIICPHBIN CUHTES.

3.3. TEMbI MHAUBUAYAJIBHBIX IPOEKTOB

HccnenoBanne HEHbIOTOHOBCKOM KHUIKOCTH.

Coznianue nepuckora.

Co3gaHue KaJleh ocKoIa.

MarnauTHas JIEBUTAIUS.

BeuHsblii 1BUraTENb B UCTOPUH.

N3yuenne paboThl XOJIOJUIBHUKOB U ONPEIACICHUE UX XaPAKTEPUCTHK.
Nnmro3ust 1 mapagoKChl 3peHUs.

Hcnonp30BaHWe yCTAaHOBOK, paOOTAIOMIUX 32 CUET SHEPrHH COJIHIIA, B JIOMAIIHUX YCJIO-
BHUSX.

DHeprusi BETpa U BETPOBbBIE JICKTPOCTAHIINH.

[TapycHuku: uctopusi, MPUHLIKI ABUKECHUS.

MexaHu3M BIUSHUS 3JIEKTPOMArHUTHBIX MOJIEH Ha )KUBbBIE OPTaHU3MBbI.
dusuka 1 KUBOTHBIC.

Uto Takoe 030HOBBIE ABIPHI U YEM OHU OIMACHBI ISl JIFOJICH.

Kak pemuts po0iieMy panoaKTUBHBIX OTXOA0B?



4. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEFHOI

AEATEJBHOCTHU OBYYAIOIIIUXCA

Conep:xanue o0y4e-
HUS

XapakTepuCcTHKA OCHOBHBIX BUIOB AeSITeJILHOCTH o0ydaomuxcs (Ha
YPOBHE Y4eOHBIX JeliCTBHIA)

Beenenune

YMeHHs TOCTaHOBKH IIeJIeH e TeTbHOCTH, MJIAHUPOBAHMUS COOCTBEHHON
JEATEIbHOCTH ISl JOCTHXKEHMS ITOCTaBJIEHHBIX LENel, MpeaBUICHUS
BO3MOYKHBIX PE3YJIbTATOB 3TUX ACHCTBUMN, OpraHU3alluyd CAMOKOHTPOJIS
U OLEHKU TOJYyYEHHBIX pe3ysibTaToB. Pa3BuTHE COCOOHOCTH SICHO U
TOYHO M3JIaraTh CBOM MBICIIH, JIOTUYECKH OOOCHOBBIBATH CBOIO TOUKY
3peHus, BOCIPUHUMATh U aHAJU3WPOBATh MHEHUS COOECEeIHUKOB, MpH-
3HaBasi PaBO JPYroro 4YeJI0BEeKa Ha NHOE MHEHHUE.

[TpousBenenre u3MepeHus (U3NYECKUX BEIUYUH U OLIEHKA T'PaHMIIBI
MOTPELIHOCTEN U3MEPEHUM.

[IpencraBienue rpaHullbl TOTPEIIHOCTEN U3MEPEHUN TMPHU MOCTPOCHUU
rpaduKoB.

YMeHue BbICKa3bIBaTh TUIIOTE3bI ISl OOBSICHEHHUS HAOIIOAAEMbIX SIBIIE-
HUM.

YMenue npeajaraTtb MOJEIHU SIBJICHUM.

VYkazaHue rpaHul] IPUMEHUMOCTH (PU3HUUECKUX 3aKOHOB.

N3no0xeHne OCHOBHBIX MOJIOKEHUI COBPEMEHHON HAy4YHOU KapTHUHBI
Mupa.

[IpuBeneHre MpUMEPOB BIUSHUSA OTKPBHITUH B (U3UKE HA MpoOrpecc B
TEXHHMKE M TEXHOJOrMM npou3BozacTsa. Mcnons3oBanue MHTepHeTa nis
MoucKa nHpopmaIuu

MEXAHHUKA

Kunematuka

[IpencraBieHne MEXaHUYECKOTO JBWKCHHUS Tela YpPaBHEHUAMHU 3a-
BUCHMOCTU KOOPJAMHAT U MPOEKLUUEH CKOPOCTH OT BpeMeHu. [Ipeacras-
JICHUE MEXaHWYECKOTO JIBIKCHHS Tenna rpaduKaMu 3aBUCUMOCTH KOOP-
JUHAT U MPOEKIHEH CKOpOCTU OT BpeMeHu. OmpeneneHue KOOpIAUHAT
MPOMICHHOTO TYTH, CKOPOCTH M YCKOPEHHUS Teja 1Mo rpadukaM 3aBUCH-
MOCTH KOOPJIMHAT U MPOEKIHNI CKOPOCTU OT BpeMeHu. OnpeeneHue Ko-
OpAMHAT MPONJEHHOIO MyTH, CKOPOCTH U YCKOPEHHUS Tejla N0 ypaBHEHU-
SIM 3aBUCUMOCTH KOOPAMHAT U MPOEKIHI CKOPOCTH OT BPEMEHH.
[IpoBeneHre CpaBHUTEIBHOTO aHAIM3a PABHOMEPHOTO W pPaBHOIEpE-
MEHHOI'O JBMKEHHUH.

VYkazaHvue HCHOJIb30BaHUS IOCTYIATEIbHOTO W BPAIATEIbHOTO JIBU-
JKEHUM B TEXHHUKE.

[IpuobOperenne ombiTa padOTHl B TPYNIE C BHIMOJHEHHEM Pa3IUYHBIX
COLIMAJIBHBIX POJIEH.

Pa3paboTka BO3MOXKHOM CHCTEMBI IEUCTBUI U KOHCTPYKITUHU JIJIsT DKCIIe-
PUMEHTAIILHOTO ONpPEIeTICHUSI KHHEMATUYECKUX BEIUYHH.
[IpencraBnenne nHGOPMAIMHU O BUIAX ABUKECHUS B BHJIC TAOIHIIBI

3aKOHBI MEXAHUKU
Hrrotona

HpI/IMeHeHI/Ie 3aKOHOB IWMHAMHKU JIA OHNPCACICHHUA CHII, YCKOPCHUA.
N3MmepeHne cuiibl, ¢ KOTOpOW B3aUMOJICUCTBYIOT Tena. [IpuMmenenue omn-
peneneHusi cuibl. Berunciaenue cun ynpyroctu npu nedopmanuu mnpy-
UHBL. VI3MepeHue CUIIbl ¢ MOMOIIBIO TMHAMOMEeTpa. Beluucienue cusbl
TAKECTU U OINPCACIICHUC BCCa TCJIA. Paznuuath TPCHUC B MpUPOAC U
TEXHHUKE

3aKOHBI COXpPaHEHHUS B
MEXaHUKe

[IpuMeHeHNE 3aKOHA COXpPAHEHHWS HMITyJbCa Uil BBIYHCICHHS H3Me-
HEHMH CKOpOCTEH Tel mpHu MX B3auMmojeicTBusix. M3mepenue paboTs
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CHJI M M3MEHEHHE KMHETHYECKOW sHepruu Tena. Berumcienue paboTsi
CWJI U U3MEHEHUSI KUHETUYECKON SHEPTUH Tea.

Brruncnenune HOTGHHI/IaJIBHOﬁ OHCpPIruu TCJI B I'paBUTAIUOHHOM IIOJIC.
OnpeneneHne MOTCHIIMAIBHOM HHEPTrUU YNpyro neopMupoBaHHOTO
TeNa Mo U3BECTHOU NehopMaIiiu 1 KECTKOCTH Tena. [IpuMenenue 3ako-
Ha COXpaHEHUsl MEXaHWYEeCKOW HHEepru IMpH pacueTax pe3yJbTaToB
B3aUMOJICYCTBUH TEJ IPaBUTALMOHHBIMY CWJIAMU U CHUJIAMU YIIPYTOCTH.
VYkazaHue rpaHuil IPUMEHUMOCTH 3aKOHOB MEXaHUKHU. YKazaHue y4yeo-
HBIX AUCHUIUIMH, MPU U3YYCHHU KOTOPBIX HCIIOJIB3YIOTCS 3aKOHBI CO-
XpaHEHus

OCHOBBI MOJIEKYJIIPHOU ®U3UKA U TEPMOJIJMUHAMMKH

OCHOBEI
HO-
TEOPHH.
ra3

MOJICKYJISp-
KHUHETUYECKOU
NUneanpubii

BrimonHeHne SKCHEpUMEHTOB, CHyXalluxX s OOOCHOBAaHUS MoJie-
KyJsgpHo-kuHeTnueckoi Teopun (MKT). Pemenne 3anau ¢ npuMeHEHU-
€M OCHOBHOTI'O YPaBHEHHMSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH Ta30B.
Onpenenenue mapamMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSHUU Ha
OCHOBaHUM YPABHEHUs COCTOSHUS UAealbHOro rasa. OmnpezeneHue mna-
paMeTpoB BeHIECTBA B ra3000pa3HOM COCTOSHUM U MTPOUCXOSIIHNX MIPO-
nieccoB 1o rpadukam 3asucumoctu p (T), V (T), p (V).
OkcnepuMeHTanbHoe uccnenoBanue 3asucumoctu p (T), V (T), p (V).
[IpencraBnenue B BHUle rpa@KOB H30XOPHOTO, H300apHOTO M U30TEP-
MHUYECKOT0 MPOIIECCOB.

Beruncnenve cpeaHell KMHETMYECKOW SHEPrHH TEIUIOBOIO JIBHIKEHUS
MOJIEKYJI TI0 U3BECTHOM Temmeparype BelllecTBa. Bbicka3blBaHUE THIIO-
Te3 7151 00BsACHEHUS HAOMI0JaeMbIX SIBICHUI. YKa3zaHue IpaHull IpruMe-
HHUMOCTHU MOJEIN «UaeAILHBINA Ta3» U 3akoHoB MKT

OCHOBBI
MHUKH

TEPMOIMHA-

M3MmepeHune KoImM4ecTBa TEIUIOTHI B Ipolieccax Temonepeaadu. Pacuer
KOJINYECTBA TEIUIOTHI, HEOOXOIUMOTO JUI OCYIIECTBICHUS 3aJlaHHOTO
npolecca ¢ Temionepenayei. Pacuer n3aMeHeHrss BHYTPEHHEN SHEPruu
Tes, paboThl M MEPEJAHHOTO KOJMYECTBA TEIUIOTHI C HMCIIOJIb30BAaHHEM
IIEPBOr0 3aKOHA TePMOANHAMHKH. Pacuer paboThl, COBEpPIIEHHON razoMm,
no rpaduxy 3asucumoctup (V).

Beruncnenue paboTel raza, COBEpIIEHHOW IPU U3MEHEHUU COCTOSHUS 110
3aMKHyTOMY 1uKIy. Beraucnenue KII/I mpu coBepiiennu ra3oM paboTh
B IIPOLIECCAX M3MEHEHMs COCTOSHUS IO 3aMKHYTOMY IHKiITy. OObsicHe-
HHUE MPUHIUIOB JCHCTBHS TEIUIOBBIX MamuH. JleMoHCTpanuus poiu (u-
3MKH B CO3/IaHUU M COBEPIICHCTBOBAHUM TEIIJIOBBIX IBUTATEIICH.
WznoxeHne cyTu 3KOJIOTMYECKHX IMPOOJieM, O0YCIOBIEHHBIX pPaboTOM
TEIUIOBBIX JIBUraTeJIed M NPEUIOKCHHE IIYyTH UX PELICHHs. YKa3aHHe
IPaHULl IPUMEHUMOCTH 3aKOHOB TEPMOJIMHAMUKU. Y MEHUE BECTH JHa-
JIOT, BBICIYIIMBAaTh MHEHHUE OIIIOHECHTA, y4aCTBOBaTh B JUCKYCCHH, OT-
KPBITO BBIPa)KaTh U OTCTAaUBaTh CBOIO TOUKY 3PEHUS.

VYka3zaHue y4yeOHbIX AUCUUIUIMH, IPU M3YYEHHUU KOTOPBIX HUCHOJB3YIOT
yueOHbIi MaTepuas «OCHOBBI TEPMOJAMHAMUKIY

CaoiicTBa mapoB

W3mepeHue BlIaXxHOCTH BO3yXa.
Pacuer konmdecTBa TEMIOTHI, HEOOXOAMMOTO JJIsi OCYIECTBICHHUS MPO-
1ecca rnepexoja BenecTBa U3 0JJHOTO arperaTHOro COCTOSTHUS BAPYTOeE.

CBoiicTBa XUIKOCTEN

DKCIEPUMEHTAIbHOE HCCIEJOBAHUE TEIUJIOBBIX CBOMCTB  BEIECT-
Ba.llpuBenenne npuMepoB KaNmWJUISIPHBIX SIBJICHUH B OBITY, HPUPO/IE,
TEXHUKE

CBoiicTBa
TEen

TBEPABIX

HccnenoBanne MexaHU4eCKUX CBOMCTB TBepAbIX Tel. [Ipumenenue ¢u-
3MYECKUX TOHATUH M 3aKOHOB B y4eOHOM Matepuasie mnpodeccro-




HaJIBHOT'O XapakTepa.
Hcnonb3oBanue MHTepHeTa a1 nmorcka HHGOpMaLuu o pa3paboTKax u
NPUMEHEHHUSX COBPEMEHHBIX TBEPBIX U aMOP(HBIX MaTEPHAIIOB

JIEKTPOINMHAMMUKA

DNeKTpruYEecKoe moie

Brruncnenue cun BSaHMOﬂeﬁCTBHH TOYCUHBIX SJICKTPUUCCKUX 3apsAa0B.
Bbruncnenre HampssyKEHHOCTH SJEKTPUYECKOro IOJsl OJHOTO U He-
CKOJIBKHUX TOYCUYHBIX 3JICKTPUUCCKHUX 3apAa0B. Brruncnenue IIOTCHII M aJIa
3IEKTPUYECKOTO TOJISI OTHOTO U HECKOJIBKMX TOYEUHBIX AJIEKTPUUYECKUX
3apsiioB. 3mMepenne pasHOCTH MOTEHLIUATIOB.

W3mepeHune sHEPruu 3JIEKTPUUECKOTOo MOJs 3apsyKEHHOrOo KOHJAEHCa-
TOpAa.

Bbruncnenne sHeEpruM 3JIEKTPUUECKOrO IMOJIA 3apsyKEHHOTO KOHJEH-
caTtopa.

Pa3paboTka miaHa W BO3MOXKHOM CXEMBl JEHCTBHM JKCIIEPUMEH-
TaJbHOTO OIpPEACIICHHUs] 3JIEKTPOEMKOCTH KOHJIEHCATOpa W JMAJIEK-
TPUYECKON MPOHUIIAEMOCTH BEILIECTBA.

HpOBe,Z[GHI/Ie CpPaBHUTCIIBHOTO aHAJIM3a TPABUTALITMOHHOIO M 3JICK-
TPOCTATUYECKOTO MOJIEH

3aKOHBI MTOCTOSHHOIO
TOKa

N3mepenune MOIHOCTH 31eKTpudeckoro Toka. M3mepenue OJ1C u BHYyT-
PEHHETO CONPOTHUBIICHUS NCTOYHUKA TOKA. BBINIOJIHEHNE pacyeTOB CHIIBI
TOKa M HANpsOKCHUH Ha y4yacTKax 3JIeKTpUueckux Ieneid. OObscHEeHHE
Ha MpUMepe EKTPUIECKOM 11enu ¢ nByMs uctouHnkamu Toka (9/1C), B
KaKoOM CJIy4ae MCTOYHHK JIEKTPHUUECKOW PHEPruM padoTaeT B pEeXUME
TeHepaTopa, a B KAKOM — B PEXKUME NOTPeOUTENs.

OnpeneneHue TeMmneparypbl HUTH HakaluBaHusA. M3mepeHue »siek-
TPUUECKOTO 3apsifa dIEKTPOHA.

DNEKTPUUECKUN TOK B
pasIUYHBIX Cpeaax

CusiTe BOJbTAMIIEPHOM XapakTepucTuku auona. [IpoBeaeHue cpaBHU-
TEJIbHOTO aHaJinu3a MOJYNPOBOJAHUKOBBIX IHUOJI0B M TpHoaoB. M3mepe-
HUE 3aBUCUMOCTH 3JIEKTPONPOBOAUMOCTH IOITYIPOBOJIHUKOB OT TEMIIE-
paTyphl U OCBEUIEHHOCTH.

Ucnonb3oBanue MHTEepHETA IS MOMCKAa WH(DOpPMAIMKA O TIEPCIIEKTHBAX
pa3BUTHSL TOJYNPOBOJHUKOBOM TEXHUKH. YCTaHOBKAa MPUYMHHO-
CIICJICTBEHHBIX CBS3EH

MarsuTtHoerose

HN3mepeHnne HMHAYKUMM MAarHUTHOrO MoJid. Beluucienue cui, nei-
CTBYIOIIIMX HAa MPOBOJHUK C TOKOM B MarHUTHOM moJie. Beruucienue
CUJI, ACUCTBYIOIIMX Ha IEKTPUYECKUH 3apsAl, ABHKYIIMICSA B MarHUT-
HOM IIOJIE.

HccnenoBanue sBAEHUN 3JIEKTPOMAarHUTHOM MHIYKI[MU, CAMOUHTYKIUH.
Breruncnenne sHeprun MarauTHOro mnoiis. OObsICHEHUE TPUHITUIIA JIeH-
cTBus ekTpoasuraTessi. OObICHEHUE TPUHITUIA ACHCTBUS reHepaTopa
AIIEKTPUIECKOTO TOKA M AJNEKTPOU3IMEPHUTEIBHBIX MPUOOpoB. OOBsICHE-
HUE TPUHIMIIA JEUCTBHUS Macc-CreKkTporpada, yCKOpuTenel 3apsoKeH-
HBIX yacTuil. OOBSICHEHNE POJM MarHUTHOTO TOJIS 3€MIIA B JKU3HH pac-
TEHHH, )KUBOTHBIX, UEJIOBEKA.

[IpuBeneHrne npuMepoB MPAKTUYECKOTO MPUMEHEHUS] U3YUYEHHBIX SBJIE-
HUM, 3aKOHOB, TPUOOPOB, YCTPOMUCTB.

[IpoBeneHue CpaBHUTEIBLHOIO AHAIM3Aa CBOMCTB 3JIEKTPOCTATUYECKOTO,
MarHuTHOTO M BHUXPEBOTO 3JIEKTpUUeCKHUX moseil. OObsICHeHHEe Ha MpH-
Mepe MarHUTHBIX SIBJICHUU, MoYeMy (PU3UKY MOKHO paccCMaTpUBaTh Kak
METAIUCIUTIINHY

DJIEKTpOMarHuTHasI

Habnronenue siBieHU WHIYKTUBHOCTH M CaMOMHAYKIMU. OOBICHEHHE
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WHIYKIUS

HaIpaBJ€HUsT MHAYKIMOHHOTO TOKA, UCIOJIb3ys MpaBwiio JleHua pe-
mathk. Onpenenenne IJIC caMOMHIYKIIMU, SHEPTUM MArHUTHOTO TOJIS.
OObsicHeHHe MpUHIUNA JEHCTBUS dNeKTporeHepaTopa. M3noxenue cy-
TH TIepeMeHHOTO ToKa. VMcnonb3oBanue MuTepHeTa st morcka uHpop-
MaIuu o Tpanchopmaropax u MPOU3BOACTBE, Mepenade u noTpedieHue
3JIEKTPOIHEPTUU

KOJIEBAHUSA U BOJIHbBI

Mexanuueckue KoJie-
Oanus

HccrnenoBanue 3aBHCHMOCTH TepHOAa KOJICOAHHH MaTeMaTHYECKOTO
MasiTHUKA OT €ro JJIMHBI, MacChl U aMIUIUTYIbI Konebanuii. Mccnenosa-
HUE 3aBHCHMOCTH TIepHO/ia KOJIcOaHUI Ipy3a Ha MPYKUHE OT €r0 MacChl
U JKECTKOCTH TMPYXUHBL. BbuncieHune neproja KojlebaHuii MaTeMaTh-
YECKOro MasTHHKA 10 M3BECTHOMY 3HAUCHUIO €r0 JITMHBIL. BhraucieHue
nepuojia KonebaHuil rpyza Ha MPYXKHUHE MO0 U3BECTHBIM 3HAYCHUSM €0
MacChl M KECTKOCTH MPYKUHBI. BhIpaOOTKa HABBIKOB BOCIPHUHHUMATH,
aHaJTM3UPOBATh, IlepepadaThIBaTh U MPEIBIBIATH HH(OOPMAIHIO B COOT-
BETCTBUH C IOCTABJICHHBIMH 3aJa4aMH.

[IpuBeneHne NpPUMEpPOB AaBTOKOJEOATEIBHBIX MEXAaHUYECKUX CHCTEM.
[IpoBenenue knaccupukanuy KoaecoaHui

Yrpyrue BoIHbI

N3mepenre JIMHBI 3ByKOBOW BOJIHBI MO pe3yibTaTaM HAOMIOJICHUA WH-
TepepeHIINU 3BYKOBBIX BOJIH.

Ha6nronenue u oObsicHeHne sBIeHUN HHTepepeHInH U TudpaKkIny Me-
XaHUYECKHUX BOJIH.

[TpencraBnenue obnactell MpUMEHEHHs! yAbTPa3ByKa U MEPCIEKTUBBI €T0
UCTIOJIb30BaHUs B PA3IMUHBIX 001aCTAX HAYKH, TEXHUKH, B MEIHUIIIHE.
W3noxxeHue cyTH 3KOJOTHUYECKUX MPOOJIeM, CBSI3aHHBIX C BO3/IEHCTBUEM
3BYKOBBIX BOJIH Ha OpTaHM3M YeJIOBEeKa

DJIEKTPOMArHUTHbHIE
KoseOaHus

Habmionenue ocuuiorpaMM rapMOHHYECKMX KOJEOaHWM CHIIbI TOKA B
LEIN.

N3MepeHne 371eKTpPOEMKOCTH KOHAeHcaTopa. M3mepeHue HWHIYKTHB-
HOCTb KaTYILKH.

HccnenoBanue sBIEHUS DJIEKTPUYECKOTO pE30HAHCA B IOCIEN0Ba-
TEJIbHOM LIENH.

[IpoBenenue anamoruv Mexay (U3MUYECKHMMH BEIMYMHAMH, Xapak-
TEPU3YIOIIMMU MEXaHUYECKYI0 M 3JIEKTPOMArHUTHYIO KoJieOaTellbHbIe
CUCTEMBI.

Pacuer 3HaueHuii cuibl TOKa U HaNPSDKEHUS HA AJIEMEHTaX LIETH Iepe-
MEHHOTI'O TOKa.

HccnenoBanne mpuHuuna jaeiictBusi Tpancdopmaropa. MccnenoBanue
NPUHIMIIA JEUCTBUS T€HepaTropa MepeMeHHOro Toka. Mcmosb3oBanue
WnTepHera mia norcka HH(GOPMAIIMK O COBPEMEHHBIX CIocobax mepe-
JIa4M 3JIEKTPOIHEPTUN.

OcymecTBieHue paguonepenaun u  paauonpueMma. HcecnenoBanue
CBOMCTB 3JI€KTPOMarHUTHHIX BOJIH C TIOMOIIbIO MOOMIJIBHOTO TenedoHa.
Pa3BuTue LIEHHOCTHOTO OTHOIICHUS K H3y4aeMbIM Ha YpoKaxX (HU3UKU
00BEKTaM U OCBAaMBAaEMbIM BUIaM JAesTeabHOCTU. OOBsICHEHHE MPUHIIHU-
NUAIBHOTO Pa3anyuus NPUPOABl YIPYTHX U DJIEKTPOMArHUTHBIX BOJIH.
W3noxxeHne cyTH 5KOJOTMYECKUX MPOOIeM, CBA3aHHBIX C 3JIEKTpOMar-
HUTHBIMH KoJIeOaHUAMHU U BosHAMH. OOBsICHEHHE POJIU 3JEKTPOMArHHUT-
HBIX BOJIH B COBPEMEHHBIX HCCIEN0BaHUAX BeeneHHon




OIITUKA

[Ipupona cBera

[IpuMmeHeHre Ha MPAaKTHUKE 3aKOHOB OTPAXKEHHUsSI U MIPEJIOMIICHUS CBETa
P PEILICHUH 3a/1a4.

Omnpenenenne CeKTPaIbHbIX IPAHUL YyBCTBUTEIBHOCTH YEJIOBEUECKOTO
riasa.

YMeHue cTpouTh N300pakeHus NMpeAMETOB, JaBaeMble JIUH3aMu. Pacuer
pacCTOsHUS OT JIMH3BI 10 M300pakeHus npenMeTa. Pacuer onTuyeckon
cuibl UH3BL. M3Mepenne (okycHoro paccrosinus jauH3bl. VcnbiTanue
MOJIeJI€¥ MUKPOCKOIA U TEJIECKOIa

BonHoBEIE cBOMCTBa
CBETa

HaGmonenune sBneHnst HHTepGepeHINH IEKTPOMAarHUTHBIX BOJIH. Ha-
Oro/ieHNe SBJICHUS AU(PAKIMK AJIEKTPOMarHuTHBIX BoJiH. Habmonenue
SIBJICHUS TTOJISIPU3ALMHY 3JIEKTPOMAarHUTHBIX BOJIH. V3Mepenue JTHHbI
CBETOBOM BOJIHBI IO pe3yJIbTaTaM HAOIIOICHUS SBICHHS HHTep(hepeH-
nuu. Habmronenue sisnenus qudpakuun ceeta. Habmonenue sBieHus
NOJISIPU3ALMU U JHUcTiepcru cBeTa. [ToMcK pa3auuuii 1 cX0ACTBa MEXKIY
T paKIMOHHBIM U JUCIIEPCHOHHBIM CIIEKTPAMHU.

[IpuBenenne npuMepoB MOSIBICHUS B MPUPOJIE U HCIIOJIB30BAaHUS B TEX-
HUKe SBICHUH MHTepdepeHIny, Tudpaknunuy, MoIsIpU3alud U AUCIEp-
cun cBeta. llepeuncienne METOI0B MO3HAHMUS, KOTOPBIE HCIIOJIb30BaHbI
IPY M3YYCHUH YKa3aHHBIX SBICHHUN

3JEMEHTbHI KBAHTOBOM ®U3UKHN

KBanToBag ontuka

Habmronenue ¢oroanexkrpudyeckoro 3¢gdekra. OOBsICHEHHE 3aKOHOB
CroneToBa Ha OCHOBE KBAaHTOBBIX NpeACTaBIeHUH. Pacuer Makcumab-
HOM KMHETUYECKOW SHEPruu 3JEKTPOHOB MpU (POTOIIEKTPUUIECKOM (-
dexre.

Omnpenenenne paboOThl BbIXOAA 3JEKTPOHA MO TpadUKy 3aBUCUMOCTHU
MaKCHUMAaJbHONH KWHETHYECKOH SHEPruu (POTOINEKTPOHOB OT YaCTOTHI
cBeta. M3mepenue paboThl BbIxona 3JekTpoHa. [lepeuncnenue npubdo-
POB YCTaHOBKH, B KOTOPBIX MPUMEHsETCS 0€3- HHEPLUUOHHOCTH (POTOI-
dekra.

OOBbsicHEeHHE KOPITYCKYJISIPHO-BOJIHOBOTO JIyajdH3Ma CBOWCTB (DOTOHOB.
OObsicHeHHE POJIM KBAHTOBOM ONTHKH B PAa3BUTHU COBPEMEHHOU (U3H-
KU

duzuka aroma

Habnronenne muHEHYaTHIX CIIEKTPOB.

Pacdetr 4acToThl M JJIMHBI BOJHBI MCITYCKA€MOI'O CBETa MPHU MEPEXOIe
aToMa BOJOPOJa M3 OJIHOTO CTAllMOHAPHOTO COCTOSIHHS B pyroe. O0b-
SICHEHUE TTPOUCXOKICHHS JIMHEMYATOro CeKTpa aToMa BOJIOpoja 1 pas-
T4 JIMHEMYAThIX CIIEKTPOB PA3JMYHbIX ra3oB. VcciaenoBanue JIMHEN-
4aToro CHEeKTpa.

HccnenoBanue npuHIuma paboThl TIOMUHECIICHTHOU Tammbl. Habmroae-
HUE U OOBSICHEHHE MPUHIUIIA IeHCTBUS Na3zepa. [IpuBenenue npumMepon
MCIIOJIb30BaHMS Jla3epa B COBPEMEHHON HAYKE M TEXHUKE.
Ucnonb3oBanne MHTEpHETA AMsl MOMCKA MUH(DOPMAIIMK O MEPCHIEKTUBAX
MIPUMEHEHUS JIa3zepa
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duzuka aTOMHOTO
sapa

Habmonenue tpekoB anbda-uactuil B kamepe Bunbcona. Peructpupo-
BAaHUE SJICPHBIX U3JIYYEHUH C MOMOIIBIO cueTynka [ eiirepa.

Pacuer sHepruu cBsI3M aTOMHBIX S7I€P.

Omnpenenenue 3apsfa M MacCOBOTO YHCJIA AaTOMHOIO S7Apa, BO3HH-
KalolIero B pe3y/ibTaTe paJMOaKTHBHOIO pacraja. Berumcinenue sHep-
UM, 0CBOOOXKTAIOLIEICS TPU PaIMOAKTUBHOM pacra/ie.

Onpenenenue NPOAYKTOB sIJICPHON PeaKLnu.

Brruncnenue sHepruu, OCBOOOKIAIOUICHCS MpU SIACPHBIX PEaKIUAX.
[lonnMaHue MPEeUMYIIECTB U HEIOCTATKOB MCIIOJIb30BAaHUS ATOMHOM
SHEPruU U UOHU3UPYIOLIUX U3JIyY€HUN B IPOMBILUIEHHOCTH, METUIIIHE.
WznoxeHne cyTd HKOJOTHYECKUX MpPOOJIeM, CBSI3aHHBIX C OMOJIOTH-
YECKUM JIEVCTBHEM PaJMOAaKTUBHBIX H3aydueHuH. [IpoBenenue knaccu-
(GUKaMK AIEMEHTAPHBIX YACTHI] 0 UX (QU3MYECKUM XapaKTEPUCTHKAM
(Macce, 3apsiny, BpEMEHHU KU3HH, CIIUHY H T.1I.).

[TonnmaHue IEHHOCTEW HayYHOTO MO3HAHMS MHpa HE BOOOIIE [Tl Yeso-
BEUECTBA B LIEJIOM, a JJIS KaXJOro OOYyYaroIlerocss JTU4HO, LEHHOCTEH
OBJIAJICHUS] METOJOM HAy4YHOTrO TO3HAHMs JUIsl JOCTHUXKEHHS ycrexa B
J1000M BHJIE PAKTUYECKOM NesITeIbHOCTH

3BOJIIOIUS BCEJJEHHOU

CtpoeHue u pa3BuTHe
Bcenennon

HaGmonenue 3a 3Be3namu, JIyHol u rurtaneramu B Teneckorn. HaGmrome-
HUE COJIHEUHBIX ISITEH C MOMOIIBIO TEJIECKOINA U COTHEYHOT0 KpaHa.
UcnonwszoBanne MHTEpHETa M) MOMCKA HM300paKEHUH KOCMUYECKUX
00BbekTOB M MH(popMamuu 00 ux ocoOeHHOCTAX OOCYKICHHE BO3MOXK-
HBIX clieHapueB 3BoJionu Beenennoit. McnonbszoBanue MuTepHera st
MOKUCKAa COBPEMEHHOM wuH(popmanuu o pa3BuTuu Bcenennoil. Ornenka
nH(pOpMaLUK C MO3UIMU €€ CBOMCTB: JOCTOBEPHOCTH, OOBEKTUBHOCTH,
MOJIHOTHI, AKTYaJIbHOCTH U T. [I.




5. YYEBHO-METOIUMYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHHUE «®PU3UKA»

5.1 TpeGoBaHusA K MUHMMAJIbLHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecedeHH 0
Peanuzarust mporpamMmbl TUCIUILTMHBI OCYIIECTBIISETCS B KAOMHETE (PU3UKH.

O6opynoBanue yuaeOHOT0 KaOMHETa QU3UKHU:

MOCaJOYHBIC MCCTA 110 KOJIMYCCTBY O6y‘IaIOH_[I/IXC5I;
pabouee MeCTO IpenogaBaTers;

ay/IMTOpHAs I0CKa: MEJIOoBas;

CTCHJBI,

MJIaKaThl;

METOIMYECKOe 00eCIIeueHHE TUCIUITTAHBI

Texnuueckue cpeacTBa od0ydeHusi: 000pyIOBaHHE U MPHUOOPHI IS MPOBEICHUS

nmabopaTopHbBIX paboT; adoparopun «Mupopmaruka» u «MubopmaTuka u nHGOPMAITHMOH-
HBIE€ TEXHOJIOTHH B IPOPECCUOHATBHON IEeSTETLHOCTH

5.2 UndopmanuoHHoe ooecnedeHue 00yueHus
Ilepeyenb pekoMeHyeMbIX Y4eOHbIX U31aHuil, UHTepHeT-pecypcoB, 10NOJIHU-

TeJIbHOH JTUTEPATYyPHI

st o0yuarommuxesi:

OcHoBHas1 JiuTEpaTypa:

1.Kanawnuxos H.I1., Mypasves C.E.®u3uka B 2 4. Yacts 1 2-e u3., ucnp. u JAomn. YUeOHHUK

u nipaktukym st CITO. — M., 2017.(3BC IOpaiir)

2.Kanawmnuxos H.II., Mypasves C.E.Duzuka B 2 4. HacTs 2 2-€ U3/., UCTIP. U JOM. YUEOHUK

3.

4.

u nipaktukym st CIT1O. — M., 2017.(3BC IOpaiir)

Tpogpumosa T.W., @upcos A.B. ®uszuka 11t npodeccuii U CHeUuaIbHOCTEH TEXHUIECKO-
r'0 U €CTeCTBeHHO-Hay4HOro npoduneit: Coopauk 3anauy. — ACADEMA, 2017
Tpogpumosa T. U., Qupcos A. B. duzuka it mpopeccuii U CrenUuaTbHOCTEH TeXHUYE-
CKOT'O U €CTeCTBEHHO-HAy4HOTo npoduieit: Pemenus 3amau. — M., 2015

. Qupcos A. B. ®uzuka ans npodeccuil U crieluanbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-

Hay49HOTO Tpoduiieli: y4eOHUK IJIs1 00pa30BaTENbHBIX YUpexAeHUN cpea. npod. odpaszo-
Banus / nox pen. T. U. Tpopumonoit. — ACADEMA, 2018.

o npenoaasaresieii:

. Koncrutymuss  Poccuiickoit  ®enepanuu  (MpUHATA BCEHAPOIHBIM — TOJIOCOBAHUEM

12.12.1993) (c yuerom mompaBOK, BHECEHHBIX (eepaabHbIMH KOHCTUTYIIMOHHBIMH 3a-
koHamu P® o nomnpaskax k Koncturynuu P® or 30.12.2008 Ne 6-®PK3, or 30.12.2008
Ne 7-®K3) // C3 PD. — 2009. — Ne 4. — Cr. 445.

. ®enepanbubiii 3akoH oT 29.12. 2012 Ne 273-@3 (B pen. demepalbHBIX 3aKOHOB OT

07.05.2013 Ne 99-®3, or 07.06.2013 Ne 120-®3, or 02.07.2013 Ne 170-®3, or
23.07.2013 Ne 203-@3,or 25.11.2013 Ne 317-®3, or 03.02.2014 Ne 11-®3, or
03.02.2014 Ne 15-@3, ot 05.05.2014

. Ne 84-@3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECEHHBIMHU

®enepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-03) «O6 obpazoBanuu B Poccuiickoii
denepanuny.
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[Tpuka3z MunucrepcTBa oOpa3zoBanus U Hayku P® «O06 yTBepxkaeHuun (emepaibHOTO To-
CYIapCTBEHHOTO 00pa3oBaTENbHOIO CTaHIapTa CpeaHero (MOJHOro) obiiero odpa3osa-
Hus» (3apeructpupoBad B Muntocte PO 07.06.2012 Ne 24480).

. [Ipuka3z Munobpuayku Poccun ot 29.12.2014 Ne 1645 «O BHecennn n3meHeHuit B [Ipu-

ka3 MuHuctepcTBa oOpa3oBanus u Hayku Poccuiickorr ®@enepamuu ot 17.05.2012 Ne
413 "OO6 ytBepkeHHH (eepaTbHOr0 TOCYIapCTBEHHOT0 00pa30BaTeIbHOIO CTaHAapTa
cpenHero (IMoIHOTro) 00I1Iero oopa3oBanus'».

[Tucemo JlenmaprameHTa rocyJapCTBEHHON MOJUTUKH B cpepe MOArOTOBKU pabOUYNX Kaj-
poB u JIITIO Muno6pHayku Poccun ot 17.03.2015 Ne 06-259 «Pekomenmanuu 1mo opra-
HU3aI[MM TOJYYeHUs CpPeJHEro odmiero oOpa3oBaHus B Mpeaesiax OCBOCHHs 00pa3oBa-
TEIBHBIX MPOTPaMM CpPEIHEro MpodecCHOHATBLHOTO 00pa3oBaHUsA Ha 0a3e OCHOBHOTO
ob1iero o0Opa3oBaHus C y4eToM TpeOOBaHUH (enepaibHbIX roCy1apCTBEHHBIX 00pa3oBa-
TEJIbHBIX CTaHJIAPTOB U MOITy4aeMoN NMpo(eccuy WU CHEeNUaNbHOCTH CPeTHEro mpodec-
CHOHAJILHOTO 00pa30BaHUS».

®enepanpublil 3akoH 0T 10.01.2002 Ne 7-d3 «O06 oxpaHe OKpysKaroIiei cpeab» (B pe.

. 0T 25.06.2012, ¢ u3m. ot 05.03.2013) // C3 PD. — 2002. — Ne 2. — Cr. 133.

HNuTepHeT- pecypcesr:

www.fcior.edu.ru (PenepanbHblii LEHTP HWH(POPMALMOHHO-00PA30BATEIBHBIX PpECYp-
coB). wwww.dic.academic.ru  (Akagemuk. CrmoBapy U DHIUKIONEIHH).
www.booksgid.com (Books Gid. Dnektponnas 6unbnnoreka). www.globalteka.ru (I'mo-
Oanreka. ['mobGanpHas 6mbIMOTEKa HaAyIHBIX pecypcoB). www.window.edu.ru (EguHoe
OKHO JTOCTyTa K 00pa3oBaTeNbHBIM pecypcaM). www.st-books.ru (JIydmas yaeOHas jiu-
TepaTypa).

www.school.edu.ru (Poccuiickuii o6pazoBarenbHbIil opTai. [JocTynmHOCTh, Ka4ecTBO,
3¢ PEeKTUBHOCTB ).

www. ru/book (OnekTpoHHas OUOIHOTEUHAS CUCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3zoBatenbnbie pecypcsl MHTEpHETa — DH3HMKA).
www. school-collection. edu. ru (Equnas xomiekuuns nudpoBbIXx 00pa3oBaTENbHBIX pe-
CypCOB).

https//fiz.1september.ru (yueOHo-MeTOqMuECKas razera «Dusnka).

www.n-t.ru/nl/fz (HobeneBckue naypeatsi mo Gpusuke).

www.nuclphys.sinp.msu.ru (SInepnas ¢usuka B Unrepuere).

www. college. ru/fizika (ITonrotoBka k EI'D).

. www.kvant.mccme.ru (Hay4HO-TIONYJISIPHBINA (PU3NKO-MAaTEMAaTUYECKUN JKypHAI

«KBaHT»). www. yos. ru/natural-sciences/html (ecrecTBeHHO-Hay4IHBIN KypHAI IJISI MO-
nonexu «IlyTb B HayKy»).

5.3. PexkoMeHIaIIMU 110 PeaJn3alMu JUCUMIIIMHBI 1JI51 HHBAJIU/I0B U JIMI ¢ Orpa-

HHYCHHBIMHA BO3MOKHOCTHAMMU 310POBbHA

5.3.1. Hanu4ne cOOTBETCTBYIOIIMX YCJIOBHI peaTu3aluy JUCIUIITHHbI
Jlns 0OydaronMXcsau3 YUCiia WHBAIKMJIOB M JIMIl C OFPAaHUYEHHBIMU BO3MOKHOCTSMHU

3I0pOBbsI HA OCHOBAHHWH MHUCHMEHHOTO 3asBICHHS OOydaromierocs aucuuruinHa (mpodec-
CHOHAIBHBIA MOJYJIb) PEATU3YETCS C YYETOM OCOOCHHOCTEH TCUXO(DU3NUECKOTO pa3BUTHS,
HHAWBUAYAJIbHBIX BO3MOKHOCTEHl U COCTOSIHUSA 300POBbiA (;[anee - HHAUBHUAYAJIBHBIX OCO-
OeHHOCTEH); oOecreuynBaeTcs COOMIOCHUE CASAYIONIMX OOIMX TpeOOBAaHUMN: MCIOIb30Ba-
HHUC CIICHHUAIIBHBIX TCXHUYCCKHUX CPCACTB OGy‘IeHI/IH KOJUICKTUBHOTO W HWHAUBHUAYAJIBHOI'O
MOJIb30BaHMS, TPEAOCTABICHHE YCIYr acCUCTEHTa (ITOMOIIHMKA), OKa3bIBAIOIIETO TaKOMY
oOyuJaroiemMycss HEOOXOAUMYIO0 TEXHHYECKYIO MOMOIIb, 0O0eCrieueHrne JOCTyna B 3JaHUS U
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MMOMEIIEHUS, T/Ie MPOXOAUT y4eOHbIN Tporecc, pa3merieHue Ha noprane OCII Heooxoau-
MBIX MaTE€pUAJIOB JIJIsl TEOPETUUECKON MOJATOTOBKH, JIsl Ja00paTOpHBIX paboT, MaTepralioB
JUISE CaMOTIPOBEPKHU 3HAHWK (KOMIETECHIINI) U TIOJTOTOBKM K KOHTPOJIO 3HAHUU IO pasjie-
JIaM JUCHUIUTHHBI (Tpo(}heCcCHOHaTBLHOTO MOYJISI),  APYTHE YCJIOBHS, 0€3 KOTOPBIX HEBO3-
MO’KHO WJIY 3aTPYAHEHO 00ydeHHe M0 TUCIUILINHE (TPOPECCHOHATBHOMY MOIYIIIO).

5.3.2.00ecneyenne cod10aeHns 00IUX TPeOOBaHUI

[Ipu peanuzanuu quCHUTIIUHBL (MPOGECCHOHATBLHOTO MOJYJIsI) Ha OCHOBAHHH IMHUCH-
MEHHOTO 3asBJICHHs OOydJaromerocsi o0ecreyuBaeTcs COOIOACHUE CIEIYIOIUX OOIINX
TpeOOBAaHUI: TIPOBEICHUE 3AHITHH U CTYICHTOB-MHBAJIHMIIOB W JIUI] C OrpaHHYCHHBIMH
BO3MOKHOCTSIMH 3/J0OPOBbSI B OJTHOW ayTUTOPHHU COBMECTHO C APYTUMH O0O0YYarOIIUMUCS, HE
UMEIOIMMHU OTPaHUYCHHBIX BO3MOXKHOCTEH 3[IOPOBBS, €CIIM ATO HE CO3MAeT TPYAHOCTEU
Ui 00y4YaroUINXCsl; MPUCYTCTBUE B ayIUTOPUM ACCHCTEHTa (aCCUCTEHTOB), OKa3bIBAIOIIE-
ro(ux) oOy4aromuMcs HEOOXOAUMYI0 TEXHUYECKYIO TTOMOIIb C YYETOM WX WHJIUBHUIYyalTh-
HBIX OCO6GHHOCTGI‘/JI Ha OCHOBAaHHHU ITMCBMCHHOI'O 3aABJICHUSA, IIOJI30BAHUC HGOGXO,Z[I/IMBIMI/I
00y4aroImuMCsl TEXHHUYECKUMH CPEJICTBAMHU C YI€TOM WX WHIAMBHIYaTbHBIX 0COOCHHOCTEH.

5.3.3./loBenenne nHpopManuu 10 cCBeJAeHUsA 00yYAIOMIUXCH ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI

Bce nokanbabie HopmatuBHbie akThl OCII «BKMPIIK» no Bompocam peanuzanuu
JTUCUUIUIAH (TIPO(EeCcCHOHATBHBIX MOYJICH) TOBOAATCS IO CBEACHUS 00YUYaIOIIMXCs C Orpa-
HUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI B TOCTYITHOM 1Ji HUX (popme.

5.3.4. Peanu3anus yBeJM4eHHs] MPOAO/LKUTEIbHOCTH MPOXO0KIACHUSA IMPOMEKY-
TOYHOH ATTECTAIMH MO OTHOUIEHUI) K YCTAHOBJIEHHOI MPOJOIAKUTEIBLHOCTH 1JIs1 00y-
YauIerocsi ¢ OrpAHMYEeHHbIMH BO3MOKHOCTSIMH 3/10POBbS

IIpoOmKUTENBHOCTD POXOKACHUS POMEKYTOYHOM aTTECTAlUU 110 OTHOLICHUIO K
YCTAaHOBJICHHOW TMPOJOJDKUTENILHOCTH YBEIMYMUBAETCSA 10 MUCHMEHHOMY 3asiBICHUIO 00Y-
YJaromIerocsa ¢ OrpaHu4YCHHbBIMU BO3MOKHOCTAMU 310POBbA; NPOAOJLKUTCIBHOCTD 3K3aMCHA,
MIPOBOIMMOTO B TUCbMEHHOHU (popMe yBenmuuBaeTcsl He MeHee yeM Ha 0,5 Jaca; mpoaoKu-
TCIBHOCTh IIOAIOTOBKH 06yqa101uer0051 K OTBCTY Ha 3K3aMCHC, MNPOBOJMMOM B yCTHOﬁ
¢dbopme, — He MeHee ueM Ha 0,5 yaca; MpoJOKUTENIBHOCTh OTBETa 00yYalouIerocsi mpu ycr-
HOM OTBETE yBeIuuuBaeTcs He O6osee yem Ha 0,5 vaca
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