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Onobpena UKIOBOM KOMHUCCHEH CocraBieHa B COOTBETCTBHM C TPEOOBaHMUAMHU:

(U3UKO-MaTEMATHYECKUX (dhenepalbHOTO TOCYAapPCTBEHHOTO 00pa30BaTEIIb-
JCITUTLIAH HOTO CTaHJapTa cpeaHero (IOJHOTO) 00Iero oo-
ITporokon Ne 1 or 31.08.2019r. pazoBanus (IIpukaz MwunoOpHayku Poccunm Ne

413 ot 17.05.2012 r. (c U3MEHEHUSIMHU)); TUCBMOM
JlemapraMeHTa TOCYJapCTBEHHON IOJIMTUKUA H B
cdepe moarotoBku padouux kaapos u IO Mu-
HoOpHayku P® ot 17.03.2015 r. Ne06-259 «Pe-
KOMEHJAIWMSIMU 110 OPTaHM3AIMH  IOJYYCHUS
cpeaHero oomero o0pa3oBaHus B Ipeeaax O0CBO-
eHHsT 00pa30BaTEeNbHBIX MNPOTPAMM  CPEIHEro
npodeccuoHaibHOTO 00pa3oBaHWs Ha 0a3e oc-
HOBHOT'O O0IIEro 00pa3oBaHUs C Y4€TOM TpeOo-
BaHUI (enepajabHbIX TOCYIapCTBEHHBIX 00pa3o-
BaTENIbHBIX CTAHJAPTOB, M IOJIy4aeMOH mpodec-
CHHM WU CIEIUATBHOCTH CpeaHero mnpodeccro-
HaJIBHOTO 00pa30BaHUs»; TPUMEPHOU MPOTPAMMBI

dusuka.
IIpencenaresb NMKJIOBO KOMHCCHHA 3am. 1upekTopa no yueOHoi padore
A.A. Berenuyesa A.10. Ky3bmun
Aemop:
Tymmkos X.HU. npenogasaresns PI'EOY BO «AI'TY» OCII «BKMPIIK»
Peuenzenmor:
- PsadoBa I0O.A. - npenoaasaresib PI'bOY BO «AT'TY» OCIT «k BKMPIIK»

HMlarayrounoa U.T. - crapumii nmpenonaBatens kadeapsl oOmei ¢uszuku OI'BOY
BO «AT'Y»



1. HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOU aucuuiuinHbl Ousnka npeaHazHaueHa A U3ydeHHs (pU3UKU B
npodeccHoHaBbHBIX 00pa3zoBaTesbHbIX opranu3anusx CIIO, peanm3yromux o00pa3oBaTEIbHYIO
porpaMMy CpeHero o0uiero oopa3oBaHusl B Ipejieiax OCBOCHUS MPOTrpaMMbl ITOATOTOBKH CIIEIIH-
anuctoB cpennero 3BeHa [ITICC3 CIIO na 6a3e ocHOBHOTO 001ero oopa3oBaHus MpH MOATOTOBKE
CHEIMAICTOB CPEHETO 3BEHA.

Pabouas mporpamma paspaboTaHa Ha OCHOBE NMPUMEPHON MPOrpaMMbl JUCHUIUIMHBL, TpeOoBa-
Hui ®I'OC cpennero (mosHOr0) 0odIIEero 00pa3oBaHUs, MPEIBABIIEMBIX K CTPYKTYpE, COJepxkKa-
HUIO U pe3yJbTaTaM OCBOCHHUS yueOHOH nuctuminabl Ousnka, B COOTBETCTBUH ¢ PekomMeHnanusiMu
[0 OpraHHU3aIUy MOJIYYEeHUs CPETHEro 00IIero ooOpa3oBaHus B Ipe/eiax OCBOCHHsI 00pa3oBaTelib-
HBIX TPOTPAMM CpPEIHEro MpoecCHOHAILHOTO 00pa3oBaHus Ha 06a3e OCHOBHOTO 00IIero oopaszo-
BaHUs C yu4eToM TpeOoBaHUM (heepabHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHbIX CTAHIAPTOB U MO-
JTy4aeMoil mpodeccuu WM CHeNHaIbHOCTH CPEeIHEr0 MPOQecCHOHATBHOTO 00pa3oBaHus (MMUCHMO
JlenapTameHTa rocy/1apCTBEHHON MOJUTHKH B chepe moaroTroBku padounx kaapos u 10 Muno-
opnayku Poccun ot 17.03.2015 Ne 06-259).

Copepxanue paboueii mporpamMmbl Or3nka HaMpaBIeHO HA TOCTHKEHUE CIIECTYIOIINX
neJsei:

* OCBOEHHE 3HAHWI 0 QPyHJAMEHTANbHBIX (PU3NYECKUX 3aKOHAX U MPUHIIMIAX, JEXKAIUX B OC-
HOBE COBPEMEHHOH (PH3M4ecKoi KapTHHBI MHpA; Hauboliee BaXKHBIX OTKPBITHSIX B 00JIACTH
¢Gu3MKHN, OKa3aBIIMX OINPEEIIAIONIEe BIUIHNE HA PA3BUTHE TEXHUKH U TEXHOJIOTHUH; METOJax
HAYYHOTO MMO3HAHUS IPUPO/IBL;

* OBJIAJICHUE YMEHUSMHU MPOBOANTH HAONIOAEHUS, IUIAHUPOBATh U BBIMOJIHATH SKCIIEPUMEHTHI,
BBIJIBUTATh TUIIOTE3bI U CTPOHUTH MOJEIH, IPUMEHSTh MOJIYYCHHBIC 3HAHHUSA O (HU3UKE IS
00BsICHEHUSI Pa3HOOOPA3HBIX (PU3UYECKUX SIBICHUN U CBOICTB BELIECTB; MPAKTHUYECKHU HC-
MOJIb30BaTh (PU3MUECKUE 3HAHUS, OLIEHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH HHQOP-
MaIuu;

* Ppa3BHUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYAJILHBIX M TBOPYECKUX CIIOCOOHOCTEH B
nporecce MpHOOPETeHUsI 3HAHUN W YMEHUH MO (U3MKE C MCIIOJIb30BAaHUEM Pa3IMYHBIX UC-
TOYHUKOB MH(OPMAIUU U COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOJIOTHHA;

* BOCIUTAaHHE YOSKICHHOCTH B BO3MOXKHOCTH TTO3HAHHS 3aKOHOB IPHPOJIBI, MCIIOIB30BAHUS
JOCTHDKEHUHN (U3MKU Ha Oaro pa3BUTHS UYEJIOBEUECKOW LMBMIIM3AIMN; HEOOXOAUMOCTH CO-
TPYAHUYECTBA B MPOLECCE COBMECTHOTO BBIMOJHEHUS 3a/1a4, YBOKUTEIHFHOTO OTHOMICHUS K
MHEHHUIO OIMOHEHTa MPU 00CYXAEHUHU MPOOIEM €CTECTBEHHO-HAYYHOT'O COJIepKAHUS; TOTOB-
HOCTH K MOPaJbHO-ITHYECKON OIICHKE HCIIONB30BaHMS HAYYHBIX JOCTHIKCHHU, YyBCTBA OT-
BETCTBEHHOCTH 3a 3aILUTY OKpY’KaroIlel cpeabl;

* HCIIOJIb30BaHKE NMPHUOOPETEHHBIX 3HAHWN W YMEHUWH Ui pelleHHs MPaKTUYeCKUX 3a7ad Mo-
BCEIHEBHOMW KM3HU, 0OecredeHHs] 0€30aCHOCTH COOCTBEHHOM JKM3HM, PALIMOHAIBHOIO IpPHU-
POJIOTIONIB30BaHUS M OXPaHbl OKpYXaroleil cpe/ibl U BO3MOXKHOCTh IPUMEHEHUS 3HAHUN TIPH
peIIeHNH 3a/1a4, BO3HUKAIOIINX B TIOCIETYIONIEH MPOo(heCCHOHAIBHON A TETbHOCTH.

B pabouyio nmporpaMmy BKIIIOUEHO COJIepKaHMe, HalpaBleHHOe Ha (opMHpOBaHUE y 00ydaro-

MIUXCSI KOMIETEHITNH, HEOOXOIUMBIX JUISI KAYeCTBEHHOT'O OCBOCHHS MPOTPAMMBI ITOATOTOBKH CTIE-
nuanuctoB cpennero 38eHa (IIICC3).



1.1. O0mas xapakTepucTHKa y4eOHOH AMCcIMIIMHBI PHU3HKa

B ocHoBe yuebHoi# auctuminabel Pu3nKa JeKUT YCTAaHOBKA HA (POPMHUPOBAHKE Y 00YUAIOIIUXCS
CUCTEMBbI 0a30BbIX MOHATUN (U3UKU U NPEACTaBIECHUI O COBPEMEHHOM (pU3MUECKOi KapTHHE MUDA,
a TaKk)Ke BBHIPA0OTKAa YMEHUI MPUMEHATHh (pU3nyecKre 3HaHUs, KaK B IPOPECCHOHATHHOMN JIesTelNb-
HOCTH, TaK ¥ JUIsl peLICHUs KU3HEHHBIX 3a/1a4.

MHorue MmoyoKeHHs, pa3BUBacMble (PU3MKON, pAaCCMAaTPUBAIOTCS KAaK OCHOBA CO3MAHUSA U HC-
H0JIb30BaHUs MH()OPMAIIMOHHBIX M1 KOMMYHHMKAIMOHHBIX TexHoaorui (MKT) — oanoro u3 nan6o-
Jiee 3HaYMMBbIX TEXHOJOTMYECKUX JOCTHKEHUN COBPEMEHHOW [TUBUIIN3ALINH.

®dusmka 1aeT KoY K IOHUMAaHUI0 MHOTOUMCIIEHHBIX SIBIICHUH U MPOLIECCOB OKPYKAIOLIET0 MUpPa
(B ecTeCTBEHHO-HAayuHBIX 00aacTsx). B ¢pusuke GopMupyroTcss MHOTHE BUABI JESITEIHLHOCTH, KOTO-
pble UMEIT MeTanpenMeTHbIN xapakTep. K HUM B mepByro ouepefb OTHOCSTCA: MOAEIUPOBAHHE
00BEKTOB M IPOIIECCOB, MPUMEHEHNE OCHOBHBIX METO/IOB MMO3HAHHS, CUCTEMHO-MH()OPMAIMOHHBIN
aHanu3, (popMyIupoBaHHE TUIIOTE3, AHAIM3 U CUHTE3, CpaBHEHUE, 0000IIeHne, CUCTeMaTH3aIus,
BBISIBIICHHE TIPUYUHHO-CIICICTBEHHBIX CBS3€H, IIOMCK aHAJIOTOB, YIIPABICHHE 00bEKTaMH U MPOIIeC-
cami. VIMEHHO 3Ta AMCUUIUIMHA MO3BOJISIET MO3HAKOMUTH OOYYarOIIMXCSl C HAYYHBIMH METOJIaMU
MO3HAHUS, HAYYUTh UX OTIUYATh TUTIOTE3Y OT TEOPHH, TEOPUIO OT IKCIIEPUMEHTA.

@dusmuka uMeeT 04eHb OO0JIBIIOE U BCEBO3PACTAIOIIEE YUCIO MEKIUCLUIUIMHAPHBIX CBA3CH, NpH-
YeM Ha ypOBHE KaK MOHATHHHOTO ammapaTa, Tak U MHCTpyMmeHTapus. CKa3aHHOE MO3BOJIET pac-
cMaTpuBaTh (U3UKY KaKk METaJUCLUILIMHY, KOTOPas MPEAOCTABISAET MEXIUCIUIIIMHAPHBIN A3bIK
JUTSL OTIMCAHMS HAYYHOH KapTUHBI MHUpA.

dusmka sBIAETCS CUCTEMOOOPA3YIOIUM (aKTOPOM ISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX Mpej-
METOB, TIOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKAT B OCHOBE COJIEPYKAHHS €CTECTBO3HAHUS M CIICIIUAIIb-
HBIX TUCLHUIUIMH (TEXHUYECKas MEXaHUKa, FJIEKTPOTEXHUKA U 3JIEKTPOHUKA, U Jp.). YueOHas auc-
urummHa Or3KKa Co3/1aeT YHUBEPCATbHYO 0a3y JUIsl U3ydeHus o0menpodecCHOHABHBIX U CICIH-
QJIBHBIX JAUCLMILUINH, 3aKIa/bIBas (yHIAMEHT AJIS MOCIEAYIOIEro 00yuyeH s 00yJaromMuXCsl.

OO6nanast TIOTUYECKO CTPOHHOCTBIO U OMUPASACH HA DKCIIEPUMEHTANbHBIC (aKThl, yueOHas Tuc-
mumuHa Ousuka GopMupyeT y 00ydarommxcsi HOJUIMHHO HayyHOe MUPOBO33peHue. dusmka sBis-
€TCSI OCHOBOW yYEHHS O MaTepUAIIbHOM MHUPE U PEIIaeT MPOOJIEMBI 3TOTO MHPA.

ITpu ocBoenun cneunansHocteit CITO TexHuyeckoro npoduis npodeccuoHaibHOro 00pa3oa-
Hus (pusmka nzydaercsa Oosee yriayOiaeHHO, Kak MpoduiabHas yueOHast AUCUMILINHA, YIYUTHIBAIOIIAS
cnenuKy ocBanBaeMbIX crieruanbHocTeit 26.02.03.

B conepxaHnn yd4eOHON MUCHMIUIMHBI MO (U3UKE MPH MOATOTOBKE OOYYAIOUIMXCS IO CIEIH-
QIBHOCTSAM TEXHHUYECKOro Mpoduis MpoeccHOoHaNbHOTO 00pa3oBaHMs MPOQHIBHONW COCTaBIISIO-
e sIBIISIETCS pa3zien «DIEeKTPOAMHAMHUKAY, TaK KaK OOJBIIMHCTBO CHENHUAIBHOCTEH, OTHOCSIIUX-
sl K 3TOMY NMPOQUIIIO, CBA3AHBI € JIEKTPOTEXHUKON U 3JIEKTPOHUKO.

Teoperudeckne cBeACHUS MO QU3NKE TOTOIHSAIOTCS JEMOHCTPAIMSAMHU U JTAOOpaTOPHBIMHU pabo-
tamu. [Ipu uznoxeHnn Matepuana coOI01aeTCsl €IMHCTBO TEPMUHOJIOTHH M 0003HAYEHUN B COOT-
BETCTBHH C JICHCTBYIOMIMMH CTaHIAAPTAMHU.

Pabouas nporpamma coctout u3 Beeaenus u 7 pasaenos: «MexaHuka», «OCHOBBI MOJIEKYJISP-
HOM (U3HMKHU U TEPMOAMHAMUKINY, «NEKTpoAHaMUKay, «Konebanus u BOIHb», «OnTHKa», «ie-
MEHTbI KBAaHTOBOW (pU3UKN», «IBotoIMs BeenenHoi.

MeXIUCIUTUTMHAPHBIE CBSI3U MPOCISKUBAIOTCS C TUCHHUILIMHAMU MaTeMaTuka; DIIeKTpOHUKA
U 2JICKTPOTEXHUKA; TexXHUuecKkass TepMOAMHAMUKa U Teruionepenaya; CBapoyHOe MPOU3BOICTBO.

Bunsl camocTosTensHONH paOOThI, MPUMEHSIEMBIC TIPY peaIM3alliil MPOTPAMMBI TUCIUTILTHHBI
dusuka:

® [IOATOTOBKA COOOIIEHUS, KPOCCBOPIOB;

® COCTaBJIEHHE TECTOB, TAOJUII, CXEM;

® H3TOTOBJICHHUE MOJIENEH;

® peuleHue 3a/1ad.

Metoabl 00ydeHus:



e cioBecHbIe (Oecea ¢ MOCTAaHOBKOM MPOOJIEMHBIX BOIIPOCOB);

® HanISAIHBIC (CXEMBI, TAOJIHIIBI);

® aKTHBHBIC U MHTEPAKTHBHBIC (MO3rOBOM ITYpM, paboTa B MajbIX IpyImmax, Ae0arsl, IKC-
KYpCHH).

1.2. MecTo y4yeOHOH TMCHUIJIMHBI B Y4eOHOM IJIaHE

VYyebnas qucrurinHa Ou3nka BXOIUT B 0011e00pa30BaTeIbHYIO MMOJATOTOBKY KaK ydyeOHas Tnc-

[UTUTHHA TI0 BBIOOPY.

HOCJ’IG,I[OB&TCJ'IBHOCTB HU3YUCHUA TEM IpOorpaMMbl paCKpbIBA€TCAd B TEMATHYCCKOM ILIIaHEC. Ilo

KaX/101 y4eOHOI TeMe MPUBOIATCS 00001eHHbIE TPEOOBAaHHS K JIMYHOCTHBIM, METAIPEAMETHBIM U
IIPEAMETHBIM pPE3YJIbTaTaM.

1.3. Pe3yibTaThl 0CBOCHHS YU4eOHOM JMCIUIIIHHBI

OcBoenue conepkanus yaeOHo# quctuminabl Ou3nka oOecreuynBaeT JOCTHKEHHE 00ydaromu-

MUCH CICAYIOIUX PE3YJIbTATOB:
JAUUYHOCMHbBIX:?

YyBCTBO TOPJOCTH U YBAXKCHHSI K HICTOPUU U TOCTHKEHUSM OTEUYECTBEHHOUN (M3MUECKON HAYKU;
(bU3HYECKU TPaMOTHOE TIOBEICHHE B MTPO(EeCCHOHABHOM JAeITeILHOCTH U OBITY IPU 0OpaIieHun
¢ mpubopamu U yCTPOMCTBAMH;

TOTOBHOCTD K MPOJODKCHUIO 00pa30BaHus U MOBBIIEHUS KBaTU(UKAIIMK B M30paHHOM mTpodec-
CUOHAJILHOM JEATCIIbHOCTH U 00BEKTUBHOE OCO3HAHKE POJU (PU3HUECKUX KOMITCTCHITUH B 3TOM;
YMEHHE HCIOJIb30BaTh JOCTUKEHHSI COBPEMEHHON (U3NYECKON HAyKd U (PU3MUYECKUX TEXHOIO-
TUIl JIJIsl TIOBBIIIEHUS COOCTBEHHOI'O MHTEJJIEKTYalbHOTO Pa3BUTHSA B BbIOpaHHOU mpodeccro-
HaJILHOH e TEIHLHOCTH;

YMEHHE CaMOCTOSITeNILHO J0OBIBATH HOBBIE /Ui ceOst u3nUecKre 3HaAHUS, UCTIOIb3YS ISl TOTO
JOCTYIHbBIE UICTOYHUKU HHPOPMAIIHH;

yYMEHHUE BBICTPaUBaTh KOHCTPYKTUBHBIC B3aUMOOTHOIIEHUS B KOMaH/IE TI0 PEIICHUIO0 O0IIUX 3a-
nad;

YMEHHUE YIPaBIsATh CBOEH MO3HABATEIbHON NEATEIbHOCTBHIO, MPOBOJUTH CAMOOLEHKY YpPOBHS
COOCTBEHHOT'0 MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

Memanpedmemnblx:

UCIOJIb30BAaHUE PA3IMYHBIX BUJOB NO3HABATEILHOW AEATENBHOCTU NS pelleHus (pUu3nueckux
3a/1a4, MPUMEHEHNE OCHOBHBIX METOJIOB MTO3HAHUS (HAOIIOACHMSI, ONTMCAHUS], U3MEPEHHUS, dKCIIe-
pPUMEHTA) JJIs1 U3yYeHMs PA3JInYHbIX CTOPOH OKpYXKaroIei 1eiiCTBUTENbHOCTH;

UCIOJIb30BAaHUE OCHOBHBIX MHTEJUIEKTYaJbHBIX ONEpalfil: MOCTAaHOBKU 3aJiauu, (OopMyIHpoBa-
HUSl TUIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHUs, 0000IEHNUs, CHCTEMaTU3alluH, BbIIBICHUS IIPU-
YUHHO-CJIEJICTBEHHBIX CBSI3€H, OMCKa aHaJIO0roB, (OPMYIMPOBAHNUS BHIBOJOB JUIS U3YUYEHUS pa3-
JIMYHBIX CTOPOH (U3NYECKUX OOBEKTOB, SIBICHUN U MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXO-
JMMOCTb CTaJIKMBATHCS B MPO(eCCHOHAIBHON cdepe;

yYMEHHE F€HepUPOBATh UIEH U ONPEIENIATh CPEICTBA, HEOOXOANMBIE IJISl UX peasln3alli;
YMEHHE HCIOJIb30BATh PA3JIMYHbIE UCTOYHUKHU JJISl TIOJTyYyeHUs] pU3NYecKol WHQOpMaIuy, o1le-
HUBATh €€ IOCTOBEPHOCTB;

YMEHHUE aHATU3UPOBATh U MPEACTABIATh HHPOPMAIIUIO B Pa3IMYHBIX BUJAX;

yMEHHUE MyOJIUYHO MPEACTABIATh PE3yIbTaThl COOCTBEHHOTO MCCIIEOBAaHUS, BECTU AMCKYCCHH,
JIOCTYITHO M TAPMOHHUYHO COYeTasi coJiepKaHue 1 (GopMbl MpeCTaBIsseMol HHPOPMALINY;

npeomemmuix:

C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'ICHI/Iﬁ O pOJin U MECTC (I)I/IBI/IKI/I B COBpCMeHHOf/'I Haquoﬁ KapTUHC
MHpa; IOHNUMaHHC (I)HSHHCCKOﬁ CYHIHOCTH Ha6monaeme BO Bcenennoi HBHCHHﬁ, poiin (bHBHKH



B (hopMUpPOBAHUH KPyro3opa v (pyHKIIMOHATBHON IPaMOTHOCTH YeNlOBeKa JJIsl PEIICHUs TPAKTH-
YEeCKHX 3a/1a4;
BJIaJICHHE OCHOBOIIOJIATAIOIIUMH (PU3UYECKUMHU TOHSATHIMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U
TEOPHSIMH; YBEPEHHOE UCIIOB30BaHUE (PU3NUECKON TEPMUHOJIOTHHN U CHMBOJIMKH;
BJIaJICHHME OCHOBHBIMU METOJJaMHM HAy4HOTO IO3HAHMsI, UCIIOJIb3yEMbIMU B (DU3UKE: HAOIIOCHU-
€M, ONMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM,;
yMeHHusi 00pabaThIBaTh pe3ysbTaThl U3MEPEHHN, OOHAPYKHUBATh 3aBUCHMOCTh MEXIY (u3nde-
CKUMHU BEJIMYMHAMHU, OOBSICHATH MOJTY4YEHHbIE Pe3yJIbTaThl U JIeJIaTh BHIBOJIBI,
c(OpPMHPOBAHHOCTh YMEHUS peIiaTh PU3HMUECKUE 3a/1aUu;
c(OPMHPOBAHHOCTh YMEHHSI IPUMEHSTH NOJTYYEHHBIC 3HAHUA JJIs1 OOBSCHEHHS YCIOBUH MPOTe-
KaHus (PU3NYECKHX SBICHUN B pUpPOAE, podeccuoHanbHol chepe u A NPUHATHS MPaKTHde-
CKUX PELICHUH B IOBCEAHEBHOM KHU3HM;
c(OpPMHPOBAHHOCTH COOCTBEHHOM MO3MIIMHU M0 OTHOLICHUIO K (pu3ndYecKoi HHPOpMAIUH, MOITY-
4aeMOM 13 pa3HbIX UCTOYHUKOB.

B 3aBepmienun pasznenoB «MexaHuka», « OCHOBbI MOJIEKYJIAPHON (PM3UKH U TEPMOJANHAMUKUIY,

«QnekTpouHaMuKay, «ONTUKa», « IJIEMEHTbl KBAaHTOBOW (DU3UKU» MPOBOASTCS KOHTPOJIbHBIE pa-
OOTBHI.

[Iporpamma paccuntana Ha 178 yacos, B ToM uncie 22 yaca 1a00paTOpPHBIX padOT U 6 4acoB

NPaKTUYECKHUX 3aHATUH; 10 4acoB KOHCY/IBTAIUMi U 52 Yaca cCaMOCTOSTEIILHOW BHEAYIUTOPHOM pa-
OOTHI.

[TpomexyTouHO# popMOii aTTeCTallNK ABIISETCS IK3aMEH BO BTOPOM CEMECTpeE.



2. TEMATUYECKHA IIJIAH

KoJu-Bo aya. yacos npu o4Hoi

MakcumajbHast ¢opme o0yueHus CaMocTosTeIbHAas
HaumenoBanue pa3jienoB U TeM Har;{;l;:ﬂfiﬁz:cam Bcero J;:g I:E:K pal?;:;?)cosf,y::cm
BBenenune 1 1 - -
PA3JIEJI 1. Mexanuka 16 10 - 6
Tema 1.1. Kunematuka 2 1 - - 1
Tema 1.2. 3akoHbl MEXaHUKHU
6 4 - - 2
Hprotona
Tema 1.3. 3aKoHBI COXpaHEHHUS B 8 5 ) i 3
MEXaHHUKE
KonTpoasnas padora Nel. Me-
XaHUKa. 3aKOHBI CO- 1 1 - - -
XPaHEHHUs B MEXaHHUKE
PA3JIEJI 2. OcHOBBI MoOJIEKY-
JAPHOH (U3UKU © 41 27 6 2 14
TEPMOJIMHAMUKHU
Tema 2.1. OCHOBBI MOJIEKYJISIP-
HO-KMHETHYECKOH TEo- 15 10 2 - 5
pun. M neanbHelii ras
Tema 2.2. OCHOBBI TepMOAMHA- 9 6 ) 2 3
MUKH
Tema 2.3. CBoiicTBa mapoB 6 4 2 - 2
Tema 2.4. CBolicTBa )XUIKOCTEN 6 4 2 - 2
Tema 2.5. CBolicTBa TBEPJIbIX TEI 5) 3 - - 2
KonTpoubnas padora Ne2. Mo-
JexkyispHas (uzuka u 1 1 - -
TEPMOJIMHAMUKA
PA3JIEJI 3. DaekTpoguHaMHUKa 54 37 6 4 17
Tema 3.1. DnexTpuyeckoe mose 12 8 - 2 4
Tema 3.2. 3aKOHBI MOCTOSIHHOTO o5 17 4 5 8
TOKa
KonrTposbnass  pabdora  Ne3.
ODJEKTPUYECKOE  MOJIE. 1 1 ) ) )
3aKOHbl TOCTOSIHHOTO
TOKa
Tema 3.3. DnexTpuueckuil TOK B 11 3 2 i 3
pa3IMYHBIX cpefax
Tema 3.4. MarautHoe mosie 3 2 - - 1
Tema 3.5. DOnekrpomarHuTHas 3 5 ) i 1
WHTYKITHS
PA3JIEJI 4. Kosedanusi 1 BOJI- 17 12 9 i 5
HbI
Tema 4.1. MexaHnuuyeckue KoJe- 5 4 5 i 1
OaHus
Tema 4.2. Ynpyrue BoJHBI 3 2 - - 1
Tema 4.3. DnexTpoMarHUTHbBIE
9 6 - - 3
KoseOaHus




PA3JEJI 5. Ontuka 16 11 4 B
Tema S.1. [Ipupoga cBeta 5 4 2 1
Tema 5.2. BonHOBBIE CBOICTBa 10 7 2 3
CBETa
KonrTpoabnas  padora  Ned.
DONEeMEHTBl  AJIEKTPOJHU-
HaMHUKH.  DJeKTpomar- 1 1 - -
HUTHBIC KoNeOanwus. Om-
THKa
PA3JIEJI 6. “3J1eMeHTLI KBaH- 17 11 9 6
TOBOW QU3NKHU
Tema 6.1. KBantoBas onrtuka 3 2 - 1
Tema 6.2. dusuka atoma 3 2 1
Tema 6.1;.ad)1/131/11<a aTOMHOIO SII- 10 7 9 3
KonTposbnass  pabdora  NeS.
CrpoeHue aTroma u KBaH- 1 1 - -
ToBast (hr3HMKa
PA3JIEJI 7. OBoarouust Beenen- 2 2 2
HOW
Tema 7.1. CtpoeHue u pa3purue
. 2 2 2
Bceenennon
Koncyabranumn 10
Bcero 178 116 22 52




3.1. COJEP)KAHWUE YYEBEHOM JUCIUILINHBI

Beenenue

®dusnka — (QyHIaMeHTalbHas HayKa O IpUpoJe.

EcTtecTBeHHO-HAaY4YHbIN METOJI I03HAHUS, M0 BO3MOKHOCTH U TPAaHULIbI IPUMEHUMOCTHU. DJKCIIe-
PUMEHT M TEOpHsl B Ipoliecce MOo3HaHUs Npuposl. MojenupoBanue (Gpu3nyecKux sIBIEHUH U Ipo-
1eccoB. Poilb 3KCIEpUMEHTa U TEOPHUM B IIPOLECCE MMO3HAHUSA NPUPOAbl. PU3HUecKas BEIWYMHA.
[Torpemnoctu n3Mepenuit puszndeckux BenuuuH. Guznueckue 3aKoHbl. ['paHUIBI TPUMEHUMOCTH
¢usnueckux 3akoHOB. IloHsTHE O (M3KMyeckoit kapTuHe Mupa. Pusnka U acTpoHOMUS. 3HAUCHUE
¢busuku pu ocBoeHn crenranbHocteid CI10.

Paszngea 1. Mexanuka

Tema 1.1. Kunemaruka

Mexannueckoe napmxkenue. Ilepememnienue. Ilyts. Ckopoctb. PaBHOMepHOE mpsiMoiMHEHHOE
JBUKEHHE. YcKopeHue. PaBHomepeMeHHOe mpsiMoiinHelHoe BukeHue. CBOOOJHOE TNaseHue.
JIBukeHue Tena, OpOIIEHHOTO MO YITIOM K TOpU30HTY. PaBHOMEpHOE IBHKEHUE IO OKPYKHOCTH.

Tema 1.2. 3axkonnl Mexanukun HoloToHa

[lepsrit 3akon Herotona. Cuia. Macca. Umnynbsc. Bropoit 3akon HetoTroHa. OCHOBHOM 3aKOH
KJlaccuuecKko nuHaMuku. Tperuit 3akoH HproToHa. 3aKOH BCEMUPHOTO TArOTEHUs. I'paBUTALMOH-
Hoe mnosie. Cuna tsoxect. Bec. CriocoObl u3mepenus Maccsl Tenl. CUIbl B MEXaHHKE.

UccnenoBanue NBUKEHUS TeJa MO AEMCTBUEM ITOCTOSHHOM CUJIBL.

N3ydeHrne 0coOOEHHOCTEH CUITBI TPEHHUSI (CKOJIbKEHUS).

Tema 1.3. 3aK0oHBI COXpaHEHHS B MEXaHHKE

3akoH coxpaHeHHs uMItynbca. Mmmynse. PeakTuBHOe nBuxkenue. Pabora cunbl. Pabora moteH-
nUanbHbIX cwi. MomHocTh. DHeprus. Kunertudeckas sHeprus. [loTeHrmanbpHas sHeprus. 3aKoH
COXpaHEHHUs MEXaHUYEeCKOU sHepruu. [IpuMeHeHne 3aKkoHOB COXpaHEHUsI.

N3ydeHune 3aKkoHa COXpaHEHUS UMITYJIbCA.

CoxpaHeHHME MEXaHMYECKOM SHEpPrHMH NpH ABUKEHUHW TeJa IMOJ JEHCTBUEM CHIIBI TSXKECTU M
YIOPYTOCTH.

CpaBHeHue pabOThI CUJIBI C HI3MEHEHUEM KUHETHUECKOM SHEPTUH Tena.

N3yuenune 3aKk0OHOB COXPAaHEHHS Ha MPUMEpE y1apa IMapoB U OATUCTUYECKOTO MasSTHHKA.

Hemoncmpayuu:

3aBUCUMOCTh TPAEKTOPUHU OT BHIOOpA CUCTEMBI OTCUETA.

Buibl MEXaHMYECKOTO ABUKEHUSI.

3aBUCUMOCTh YCKOPEHHMSI T€Jla OT €r0 MacChl U CUJIbI, AEUCTBYIOLIEH Ha TEIO.

CroxeHue cuil.

PaBeHCTBO ¥ MPOTUBOMOIOKHOCTH HAMPABIICHUS CUJT ICHUCTBUS U TPOTUBOICHCTBHSI.

3aBUCHMOCTh CHIIBI YIPYTOCTH OT AeQOopMaIiui.

Cwitbl TpeHusL.

HesecomocTs.

PeakTuBHOE NBHKEHUE.

[Tepexon mOTeHIIMATHHON YPHEPTHH B KHHETUYECKYIO M OOpaTHO.

CBoOoHBIC U BHIHY)K/ICHHBIC MEXaHWYeCKHe KojiebaHus. Pe3onanc.



CamocrosiTesibHast padoTa (BHeayIMTOPHAs):

1. Pemenue 3aay no teme «MexaHn4eckoe IBIKEHHE (10 MHAUBUAYATbHOMY 3a/IaHHIO).
[ToaroroBka coobmenus no teme: «Mcaak HproToH — co3parens kiaccuueckon puszuxm», «Be-
anyaimme oTKpbITHs Hu3ukm», «CHibl TpeHus» (1o BIOOpY).

Pemenue 3aau Ha TeMy: «3aKOHbBI TUHAMUKI (110 HHAUBUYaIbHOMY 33JaHHUIO).

Pemenue 3a1au Ha TeMy: «3aKOH COXpaHEHMsI UMITYJIbCay» (110 UHIMBUYaJbHOMY 33JaHHUIO).
Pemienue 3aa4 Ha TeMy: «3aKOH COXpaHEHUsI SHEPIUU» (110 UHAUBUAYAILHOMY 33JaHUI0).
[TonroroBka coobmieHust Ha TeMy: «lIpuMeHeHHe 3aKOHOB COXpaHEHUs! B MeXaHuKe», «Cepreit
[TaBoBuu KoposeB — KOHCTPYKTOp U OpraHU3aTop MPOU3BOACTBA PAKETHO-KOCMUYECKON TeX-
HUKIY (10 BBIOODY).

N

SIS AR

KonTpoubnas padora Nel no reme: «MexaHuka. 3aKOHbI COXpPAaHEHUS] B MEXAHUKEY.
Pa3znes 2. OCHOBBI MOJIEKYJISIPHOM (PU3UKH M TEPMOJIMHAMUKH

Tema 2.1. OCHOBBI MOJIEKYJISIPHO-KHHeTHYeCKOH Teopun. UeaabHblii ra3

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TeopuH. Pa3mMepsl 1 Macca MOJIEKYJ U aTo-
MoOB. bpoyHoBckoe nBmxkenue. Juddysus. Cuitbl 1 SHEPrUs MEKMOJICKYIIPHOTO B3aUMOJICHCTBUS.
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEpAbIX Tel. CKOPOCTH ABUKEHUS MOJIEKYJ U UX U3MEpPEHUE.
WneansHeiii ra3. /laBnenue raza. OCHOBHOE ypaBHEHUE MOJICKYISIPHO-KUHETUYECKOU TEOPHH T'a30B.
Temnepatypa u ee uzmepenue. Mzonporeccol. ['a3oBbie 3aKkOHbBI. AOCOMIOTHBIN HYJb TEMIIEPaTyphl.
TepmonuHaMuueckas IIKajga TEeMIEPaTypbl. YPaBHEHHE COCTOSHUS WJCAIBHOrO Taza. MolsipHas
ra3oBasi IOCTOSTHHAS.

JlabGoparopHas padora Nel
IIpoBepka 3akona boiuis- Mapuorra.

Tema 2.2. OCHOBBI TEPMOAUHAMUKHU

OcCHOBHBbIE TIOHATHS U oTpeieieHusl. BHyTpeHHss 2Heprusi cucteMbl. BHYTpeHHsIsI sHEpTUs ujie-
anpHOTrO ra3za. Pabora u temnora kak Gopmbl epenay YHeprun. TemnnoeMKocTb. Y aenbHas Tero-
€MKOCTb. Y paBHEHHE TeIIoBoro dananca. [lepBoe Hauano TepMoAMHAMUKHN. ATMabaTHBIN mpoliecc.
[Ipunuun geiictBusa teroBoil Mamuubl. KI1/] TerioBoro neurarens. Bropoe Hauano tepMoanHa-
MUKH. XOJOAWIbHBIE MAIIMHBL. TeroBsie qeuratenn. OXpaHa IpUpOIbI.

IIpakTuyeckoe 3anaTueNel.
IIprMeHeHne nepBoro 3ak0Ha TEPMOJIUHAMUKHU K U30ITPOLIECCAM.

Tema 2.3. CBoiicTBa napos
Hcnapenue u xoHaeHcaius. HacwllieHHBIN Map 1 ero cBolcTBa. AGCONIOTHAS M OTHOCUTENbHAS
BJIAXKHOCTH BO3JYyXa. Touxka POCEL. Kwumienne. 3aBUCHMOCTD TEMIICPATYPbl KUIICHUSA OT AAaBJICHUS.

HCpCI‘pCTHﬁ nap 1 €ro UCIOJIb30BAaHUEC B TCXHHUKE.

JlabopaTopnasi paGora Ne2.
W3MepeHne BIaXXHOCTH BO3yXa.
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Tema 2.4. CBolicTBa JKUAKOCTEH

XapakTepucTUKa >KUJIKOTO COCTOSHUS BelecTBa. 1I0BEpXHOCTHBIN CIIOM >KMIKOCTH. DHEprus

IMOBEPXHOCTHOI'O CJIO4. SIBneHus HA T'paHUIEC )KUAKOCTU C TBEPABIM TCIOM. KaHI/IJ'IJ'IHpHI)Ie SABJICHUS.

Ka.

JlabGoparopHasi padora Ne3.
I/I3MepeHHe HOBerHOCTHOFO HaTsOKCHUA ) KUAKOCTHU.
Tema 2.5. CBoiicTBa TBepAbIX TeJl

XapakTepucTUKa TBEPJIOTO COCTOSIHUS BEIECTBA. Y IPYrMe CBOMCTBA TBEPJBIX Tel. 3aKoH ['y-
MexaHn4yeckre CBOWCTBA TBEPIBIX Te. TENIoBOE paclIMpPEHUE TBEPABIX TEII U KUIAKOCTEH.

[InaBnenne n KpuUucCTaJuiu3anusi.

N

oA~

~

10.

11.
12.

13.
14.

Habmonenue npouecca kpuctaumsanuu. M3ydenue nedpopmanuu pacTsHKeHUS.
W3y4eHne TeIIoBOro pacIMpeHus TBEPIbIX TEIL.

N3ydeHrne 0coOEHHOCTEN TEMJI0BOIO PacIIuPEHUs BOBI.

Hemoncmpayuu

JBuxenne 6poyHoBckux dactull. Juddysus.

W3MeHeHune naBiieHus ra3a ¢ U3MEHEHUEM TEMIIEPaTyphl IIPU MIOCTOSIHHOM 00bEME.
N3oTepmuueckuii 1 1300apHbIiA IPOLIECCHI.

M3MeHeHne BHYTPEHHEHN dHEpruu Tell IpU COBEPLICHUH paOOTHI.

Mogenu TenoBbIX JBUTATEIEH.

Kunenune Bosibl Ipy NOHWKEHHOM JIaBJICHUU.

[IcuxpomeTp u rurpomerp.

SIBi€HMS TOBEPXHOCTHOI'O HATSKEHUSI U CMAauUBaHMUSL.

Kpucramisl, amopdHbIe BelecTBa, )KUAKOKPUCTANINYECKUE Tea.

CamocrosiTesibHas padoTa (BHeayIMTOPHas):

CocraBieHne KOHCIIEKTa Ha TeMy: «/ICTOpUs aTOMUYECKUX YUEHUI».

Pemenue 3a1ay Ha TeMy: « ['a30Bble 3aKOHBD) (110 MHAMBUYaIbHBIM 33JIaHUSM).

Pemenue 3amau Ha Temy: «YpaBHenue Knaneiipona-MenneneeBa.» (110 MHAWBUIYAIbHBIM 3a-
JTAHUSIM).

CocraBnenue KoHcrekTa Ha TeMmy: «IIpruMeHeHne ra30BbIX 3aKOHOB B CBOEH npodeccum».
Pemenue 3anau Ha Temy: «M3onponeccs» (110 HHAUBUIYATbHBIM 3aJaHUSIM).

Pemenue 3anau Ha Temy: «/3MeHeHHe BHYTpeHHeH 3Hepruu u pabota» (10 MHIMBUIYaIbHBIM
3a/1aHusIM).

Cocrasnenue kpoccBopza Ha TeMy: «OCHOBBI TEPMOJIUHAMUKW.

Pemenne 3amau Ha temy: «[IpumeHeHHe MepBOro Hayana TEPMOIUHAMHUKN»

(0 MHAUBHUIYATTbHBIM 33/IaHUSIM).

Pemenue 3anau Ha TeMy: «lIpuMeHeHune 3aKkoHa TEPMOAMHAMUKH K M30mpoueccam» (1o UHAU-
BUYaJIbHBIM 33JJaHUSIM).

[TonroroBka coobmieHust Ha Temy: «B3aumoneiictBue atmocdeps! u runpochepsn», «M3mepu-
TEJIN BIAXKHOCTH BO3yXa» (110 BEIOODY).

Pemenue 3ana4 Ha Temy: «BiaakHOCTb BO34yXa» (110 MHAMBUAYAIBHBIM 33aHUSIM).

Pemenne 3amau Ha TeMy: «IloBEpXHOCTHOE HATSKEHUE >KMIKOCTH» (IO MHIMBUIYaJIbHBIM 3a-
JTAHUSIM).

Pemenue 3a1a4 Ha TeMy: «KanwuisipHble sIBIEHUS (110 MHIMBUAYAIBHBIM 33aHUSM).
[TonroroBka cooOuieHni Ha TeMy: «YYeT TEIJIOBOI0 PacIIMpPeHHs] MaTepHalIOB, UCIIOIb3YEMbIX
IPU HKCIUTyaTallMK IPOMBILUIEHHOTO U CY/I0BOT0 000pynoBaHus», «Bnusaue nedexros Ha ¢u-



3UYECKHE CBOMCTBA KPUCTAIUIOBY, «KHMIKHE KpUCTAIUIBI» (C yU4E€TOM CHEIUAIBHOCTH) (110 BBI-

oopy).
15. Pemrenue 3amau Ha TeMy: «CBOMCTBA TBEPABIX Te/D» (110 MHAWBUAYAIbHBIM 33 JaHUSIM).

KontpoabHasi padora Ne2 no teme: «MonekymsipHast GU3UKa 1 TEPMOJIUHAMHKA.

Paznen 3. DaekTpoauHaMuKa
Tema 3.1. DuekTpUYecKoe moJje

DJIEKTpUYECKUE 3apsA/ibl. 3aKOH COXpaHEeHHs 3apsana. 3akoH Kymona. DiekTpuyeckoe IMode.
HanpspxkeHnHocTh 2nekTpudeckoro moisi. ['paduueckoe n300pakeHne 3JIEKTPUUECKOTO MO 3apsi-
eHHbIX Ten. [IpuHiun cynepnosunuu nosieit. Pabora cun snexkrpocratudeckoro nois. [loteHiu-
an. Pa3HocTh MoTeHIIMAI0B. DKBUIIOTCHIIMAIBHBIC TOBEPXHOCTU. CBSA3b MEXKAY HAINIPSKEHHOCTHIO U
Pa3HOCTHIO MOTEHIIMAJTIOB AJIEKTPUUECKOro MoJsi. JIudneKkTpuKku B ayekTpudeckoM nose. [lomispusa-
1y audNeKTpuKkoB. IIpoBognuku B snekrpuyeckoM mosie. Kongencaropel. CoeanHEHHE KOH-
JIEHCATOPOB B OaTapero. DHeprus 3apsKeHHOT0 KOHASHCATOpa. JHEPTHUs 2IEKTPUIECKOTO MOJIS.

IpakTnyeckoe 3ansitue No2.
CoennHeHne KOHIEHCATOPOB.

Tema 3.2. 3aK0HBI MOCTOAHHOI'0 TOKA

YcnoBus, HeOOXOIUMBIC JIJI BOSHUKHOBEHUS U TOJICPIKAHUS dJIEKTPHIecKoro Toka. Cuia Toka
U IJIOTHOCTH ToKa. 3akoH Oma juig yuyactka uenu 6e3 9/[C. 3aBUCHMOCTD AJIEKTPUYECKOTO COIPO-
TUBJICHUS OT MarTepHalia, JJIMHBI M TUIOMIAIA IMOTEPEYHOr0 CEUYCHHS MPOBOJIHHUKA. 3aBUCUMOCTH
ANEKTPUYECKOTO COMPOTUBICHUS MTPOBOAHUKOB OT TEMIEPATYpPhl. DIEKTPOIBUKYIIAs CUIa UCTOY-
HUKa ToKa. 3akoH Oma s moiHou nenu. CoenvHeHne MpPoBOIHUKOB. CoeMHEHNE UCTOYHUKOB
JNEKTPUUYECKOM sHepruu B 6arapero. 3akoH J[xoyns—Ilenma. Pabota u MOITHOCTD IEKTPUUYECKOTO
ToKa. TennoBoe AeCTBHE TOKA.

Wzyuenue 3akoHa Oma i ydacTKa IEMH, MOCIeI0BaTeIbHOTO U MapajyIebHOTO COCTUHEHUS
MIPOBO/THUKOB.

W3yuenue 3akoHa Oma 1715l TOJTHOM 1eMH.

Ornpenenenne ko3P huUIIMEHTA MOJIE3HOTO ACHCTBUS MIEKTPUUECKOTO YaHHKA.

Omnpenenenue TeMIepaTypbl HUTH JTaMITbl HAKATUBAHHUS.

JlabopaTopnasi padora Ne4.
Omnpenenenne DJIC 1 BHyTPEHHETO CONPOTUBIICHUS HAIIPSKEHUSI.

JlabGopaTopHasi padora NeS.
HccnenoBanne MOIIHOCTH, MOTPEOISIEMOH JIaMITOH, OT HANPSKEHUSI Ha €€ 3aKIMaXx.

IIpakTyeckoe 3ansaTue Ne3
Pemenne 3a1a4 Ha 3ak0HBI OMa, MapaIeIbHOE U OCJIEAOBATEIEHOE COSTUHEHNE TPOBOAHNKOB.

Tema 3.3. DileKTpHYECKHIA TOK B PA3JIMYHBIX Cpeaax
CobcTBeHHasi MPOBOJUMOCTD MOJIYNPOBOIHUKOB. [lonynpoBonHukoBbie npubopsl. [omympo-

BOJIHHMKOBBIM THOJ. 3J'ICKTpPI‘-ICCKHI>i TOK B ra3ax, BaKyyMme, 3JICKTpPOJIUTAX, MECTAJIJIaX. 3akoH (Dapa-
ACA AT DJICKTPOJIN3a. TepMOBJ'IeKTpOHHaH smuccus. Konrakraas PAa3HOCTH MMOTCHIIUAJIOB.
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JlabopaTopnasi paGora Ne6.
OmnpeneneHne 3JIeKTPOXUMUYECKOTO SKBUBAICHTA ME/IH.

Tema 3.4. MaruurtHoe moJie

Bektop unaykuuu marHutHoro mnojis. ['paduyeckoe n300pakeHHss MArHUTHOTO TOJSI IPSIMOTO
MIPOBOJIHUKA C TOKOM, KPYTrOBOT'O TOKa, COJICHOUA, IOCTOSIHHOTO Maruuta. JleiicTBue MarHuTHOTO
II0JIsI HA NIPSIMOJIMHEMHBIA IPOBOJHUK C TOKOM. 3akoH Amriiepa. BzaumoneiictBue TokoB. MarHur-
HBIA MOTOK. PaboTa mo mepemenieHnio MpoBOJHUKA C TOKOM B MarHUTHOM mose. JlelicTBue mar-
HUTHOTO MOJISI Ha NBWKYIMiics 3apsa. Cuna Jlopenua. OnpeneneHue yaeabHOro 3apsaaa. Y CKopu-
TEJU 3apPSKEHHBIX YaCTHII.

Tema 3.5. DileKTPOMATHUTHAS UHIYKIMS

DnexkTpoMarHuTHasi MHIyKIus. BuxpeBoe snexrtpuueckoe noge. Ilpasuno Jlenna. CamonHayk-
1ysl. DHEprusi MarHUTHOro noJsi. Tpanchopmarop.

W3ydeHue 351eKTpOMarHuTHOM MHIYKIIMH.

Hemoncmpayuu

B3anmonencTere 3apsyKeHHBIX TElL.

ITpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

JA3IEKTPUKH B DJIEKTPUYECKOM TI0JIE.

Konpaencaropsl.

TermoBoe nelCTBUE ANEKTPUUECKOTO TOKA.

CoOcTBeHHas U MPUMECHas POBOJMMOCTb MTOJYITPOBOIHUKOB.

ITomyrIpOBOTHUKOBBIN TUOA.

Tpan3zucrop.

OmneiT DpcTena.

B3aumopeicTBie NpOBOJHUKOB C TOKaMHU.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I10JIEM.

ONEeKTPOABUTATED.

ONEeKTPOU3MEPUTENbHBIE TPUOOPBHI.

ONEeKTpOMarHuTHAsE MHIYKIIHSL.

OnsiTel Dapanes.

3asucumocts DJIC caMOMHAYKINN OT CKOPOCTH M3MEHEHUS CUJIbl TOKA U MHIYKTUBHOCTH IIPO-

BOJIHMKA.

Pabota snekrporeneparopa.

Tpancdopmarop.

CamocrosiTesibHas padoTa (BHeAyIMTOPHAs):

1. Pemenue 3aga4 Ha Temy: «3akoH KynoHay (110 MHANBUYATEHBIM 33/IaHUSIM).

2. BrmonHenue pucyHka «YenoBek M 3JEKTpUYECKOE IMOJie 3eMIIN», COCTAaBIIEHHE KOHCIIEKTa

«[IpuHIUN Cynepro3uliuy AIEKTPUIECKUX MoJiei» (110 BEIOODY).

Pemenue 3a1a4 Ha TeMy: «JEKTpHUUECKOE MOJIe» (110 MHIAMBUAYAIBbHBIM 3aaHUSM).

[TonroroBka coobuienust Ha Temy: «Konaencaropsl. X npumMeHeHHe B POMBIIIIEHHOM U CY-

JIOBOM 3JIEKTPOOOOPYAOBAaHUH, CPEACTBAX aBTOMATHKH», Maiikn dapaneit — cozgaTens yde-

HUsI 00 3JIEKTPOMAarHUTHOM MoJie (110 BHIOODY).

5. Pemenue 3anau Ha Temy: «KoHJeHCATOPBI U BUJIBI UX COCUHEHUI (IO MHIMBUIYAJIbHBIM 3a-
JTAHUSIM).

6. Hanucanue coobmenus Ha Temy: «lIpemoxpaHurenu B LENAX INEKTPHUECKOTO TOKay, «Du-
3UO0JIOTUYECKOE JACHUCTBHUE TOKay, «AHApe Mapu AMiiep — OCHOBOIOJIOKHHK JIEKTPOAMHAMU-
Ki» (110 BBIOOPY).
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10.
11.
12.
13.

14.
15.

17.

18.

19.
20.

21.

Pemienue 3agau Ha Temy: «3akoH OMay (M0 MHMBUIYAIbHBIM 3aJaHUSIM).

Hamucanne cooOmenust Ha Temy. «A. Bosbra-Bkiag B Hayky», «I. OM-OCHOBOIIOJIOKHUK

AIIEKTPOAMHAMHUKI (TI0 BBIOOPY)

Hanucanue xoHcnekTa Ha TeMy: «JlBUrarenab MOCTOSTHHOTO TOKa», cOOOIIeHHe Ha TeMy: «3a-

KoHBI Kupxroda ams a5ekTpudeckoii enu» (o BEIOopy).

Pemenue 3aa4 Ha TeMy: «3aKOHBI IOCTOSIHHOTO TOKa» (110 MHIWBUIyaJIbHBIM 33aJIaHUSIM)..

CocraBnenue kpoccBopia Ha TeMy: «I1oCTOSSHHBIN TOKY.

Pemenue 3amgau Ha temy: «lIpumenenue 3akoHOB OMma B 3JE€KTpOJUHAMUKE» (110 UHIUBUIY-

aJbHBIM 3aJaHUSIM).

[TonroroBka coobuieHust Ha TeMy: «VICTOYHMKHU 3JEKTPONUTAHUS YIS CYOBOTO U MPOMBIII-

JICHHOTO 000pYy/IOBaHMUs, CPEICTB aBTOMATHKI», « TpaHcdopMaropsl» (C y4eToM CHelHaaIbHO-

ctH) (1o BEIOOPY).

Pemenue 3anau Ha Temy: «3akoHbl Dapaznes» (110 UHAMBUAYAIBHBIM 3a1aHUSIM).

CocraBnenue Te3ucos 1o Teme: «llnasma — 4-e cocTosiHue BemiecTBay, «TepMO3IEeKTPHUUECTBO

U ero MPUMEHEHHE», HallucaTh COOOIIEHHE HA TEMY «AKYCTHYECKHE CBOMCTBA MOTYIPOBOIHU-

KOB», «MOJHUS — ra3oBbIil pa3psij] B MPUPOTHBIX YCIOBUAXY, «[10TylpOBOHUKOBbIE JaTUUKU

TEeMIEPATypb» (110 BEIOOPY).

16. Pemenue 3a1a4y Ha TeMy: «DIEKTPUUECKHI TOK B MOIYIIPOBOIHUKAX» (110 MHAWBUIYaTbHBIM
3a/IaHUSIM).

Pemenune 3amau Ha Temy: «[IpumeHenune npaBuia OypaBunkay (M0 MHANBUAYAIbHBIM 3a/1aHU-

M).

Pemenue 3agau Ha Temy: «Cuna AMiiepa, MarHuTHas MHIYKIUS» (10 UHIUBUIYaIbHBIM 3a]1a-

HUSM).

Pemenune 3anay «MarautHoe mose Toka» (1o HHANBUAYATbHBIM 3aJJaHUSIM).

Pemenue 3amay Ha Temy: «3aKOH AJIEKTPOMATHUTHON MHAYKIMKUY (110 MHAUBUAYAJIbHBIM 3a/1a-

HUSIM).

Hanucanue coobuienus no teme: «leHeparopsl nepemMeHHoro tokay, «Hukona Tecna: sxu3Hb

U HeOObIYaiHbIE OTKPBITHS» (10 BEIOOPY).

KonTtpouabHas pa6ora Ne3 o reme: «NEKTpUUYECKOE 110JI€. 3aKOHBI IOCTOSTHHOTO TOKa».

Pasznea 4. Kosie0anus M BOJTHBI
Tema 4.1. Mexannyeckue KoJe0aHus

KonebarenbHoe JABUKCHUC. FapMOHI/I‘leCKI/Ie KoJIeOaHMSI. CBO60,Z[HBIC MEXaHHYeCKHe KoieOa-

Hud. JIuHeHbIe MeXaHHUYeCKHe KoJjiebaTelbHble cUcTeMbl. [IpeBparieHue sHepruu mpu Kojeda-
TeIbHOM JABMKeHHU. CBOOOAHBIE 3aTyxXarollre MeXaHHueckue KoseOaHus. BvIHykIeHHBIE MeXa-
HUYECKHE KoJeOaHHus.

JlabGopaTopuasi padora Ne7.
W3ydeHne 3aBUCUMOCTH Mepuo/ia KoieOaHul HUTSHOTO MasiTHUKA OT JJIMHBI HUTH.

Tema 4.2. Ynpyrue BoJIHbI

[Toriepeynble W MPOJIOIBHBIE BOJHBI. XapaKTEPUCTHUKU BOJHBI. YpaBHEHHUE IUIOCKOW Oeryrien

BosiHbL. UHTepdepentus BonH. [lonsaTue o audpakiuuu BojH. 3ByKOBbIE BOJHBI. YJIBTPA3BYK U €0
IIPUMEHEHUE.

Tema 4.3. DileKTPOMArHUTHBIE KOJIeOaHUS

CBoOoHBIC 2NIEKTPOMArHUTHBIEC Kojiebanus. [IpeBpareHue sHeprun B Kojie0aTeIbHOM KOHTYpE.

3aTYXaIOH_II/IC OJICKTPOMArHUTHBIC KoJIcOaHUs. FeHepaTop HE3aTyXarolUX 3JICKTPOMArHUTHBIX KO-
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nebGanuii. BeiHyXIeHHbIe dnekTpuueckue konebanus. [lepemennslii Tok. I'enepaTop nepeMeHHOro
TOKa. EMKOCTHOE M MHAYKTHUBHOE CONPOTUBIICHUS EPEMEHHOTO TOKa. 3aKkoH Oma Juisl dJeKTpuyde-
CKOH IIenu NMepeMEeHHOTO ToKa. PaboTa M MOIIHOCTh MEPeMEHHOTO ToKa. ['eneparopsl Toka. TpaHc-
dbopmatopsl. Toku BeIcOKOM yacToThl. [lonyuenue, nepeaaya u pacupeeieHle IeKTPOIHEPTHH.

NHAYKTUBHOE M EMKOCTHOE COIIPOTUBIIEHUS B LIEIIM IIEPEMEHHOTO TOKA.

DJIEeKTPOMAarHUTHbIE BOJIHbI. DJCKTPOMAarHUTHOE MOJIe KaK OcOObIM BUJ MaTepuu. DIEKTPO-
MarHuTHbBIE BOJHBL. Bubpatop 'epua. OTKpBITHII KoebaTenbHblii KOHTYp. M300peTenue paano A.
C. ITonnoem. [TonsTre o pagnocss3u. [IppumeHeHne 3IeKTpPOMarHUTHBIX BOJIH.

Hemoncmpayuu

CB0OOIHBIE U BBIHYK/ICHHbIE MEXaHNYECKHUE KOJIeOaHusl.

Pe3onanc.

OO6pa3oBaHue U pacpoOCTPAHEHUE YIIPYTUX BOJH.

UYacroTa koJiebaHMii U BBICOTA TOHA 3BYKA.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuorpaMma rnepeMeHHOro TOKa.

KoHzeHcaTop B ienu NepeMeHHOro TOKaA.

Karyiika HHIyKTUBHOCTHU B LIENU IEPEMEHHOTO TOKA.

Pe3onanc B nocneqoBaTebHON LETIH IEPEMEHHOTO TOKA.

W3nmyueHue u npuem 3J1eKTPOMarHUTHBIX BOJIH.

PamuocBs3e.

CamocrosiTesibHas padoTa (BHeAyIMTOPHAsN):

1. TloaroroBka cooOIieHust Ha TeMy: «Y4eT CBOMCTB MEXaHHYECKHUX BOJIH B CYJOBOXKICHUNY,

«YIpTpa3ByKH MOPs» «3aKOHbBI COXpPAaHEHHUS! B MEXaHUKE» (I10 BBIOOPY).

Pemenue 3aau Ha TeMy: «BoJHBI, UX XapaKTEPUCTUKN» (110 MHAUBUAYAJIbHOMY 33JJaHUIO).

3. ToaroroBka coobmenus mo teme: «CoBpeMeHHast coToBas CBsi3by», «Bxiag T. Tomcona B
pa3Butue Gu3uKm» (1Mo BIOOPY).

4. PemieHue 3a7a4 Ha TeMy: «AKTHBHOE COIIPOTUBIIEHHE, AEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA
U HaIpsDKEHUs (110 UHIMBUTYa IbHBIM 3a/1aHUSM).

5. TloaroroBka cooOIIEHHS HA TEMY: «DJIEKTPOU3ZMEPUTENbHAS TEXHUKA B MOEH MTPOQeccCum»,
«PaboTta 1 MOLITHOCTh MEPEMEHHOTO TOKa» (C YYETOM CHELHATBHOCTH).

6. Pemenue 3amaq Ha TeMy: «DJICKTPOMArHUTHBIE KOJieOaHUs (110 WHANBHUIYAIBHBIM 33JaHU-
SIM).

no

Pasagea 5. OnTuka

Tema 5.1. Ilpupoaa ceera
CKopocTh pacrpoCTpaHEHUs CBETA. 3aKOHBI OTpa)KEHUs U mpernomieHus cBera. [lomHoe otpa-
xeHue. JIunsel. ['1a3 kak ontuueckas cuctema. OnTuyeckre npuoopsl.
N3ydeHnue n3o0paxeHus NpeMETOB B TOHKOU JIMH3E.

JlabGopaTopHasi padora Ne§8.
Ornpenenenue noka3aress IPeoMICHHUs CTEKIA.

Tema 5.2. BoiHOBBIE CBOHCTBA CBETA

Wntepdepennus ceera. KorepeHTHOCTh CBETOBBIX J1yueil. MHTepdepeHns B TOHKUX IJICHKAaX.
[Tonocs! paBHoi TonuuHbl. Konbiia Hetotona. Mcnonb3oBanue nHTepdepeHny B HAyKe U TEXHU-
ke. udpaxmus ceera. udpakius Ha menu B mapajuleiabHbIX JydaX. JuQpakiuoHHas perieTka.
[Tonsitue o ronmorpaduu. Ionspuzanus nonepeunsix BosH. [lonsipuszanus cBera. /[BoitHoe syde-
npenomiienue. Ilomsponasl. Jucnepcus ceera. Bunel ciektpoB. CrnekTpbl ucnyckanus. CrnexkTpsl



norJomeHus. YiabpTpaduoneroBoe U HH(ppakpacHoe nznydenus. Penrrenosckue nyun. X npupona
1 CBOWCTBA.

N3yuenne natepdepeHnn u Audpaxiuy CBeTa.

I'pagynpoBKa CIIEKTPOCKOIIA U ONPEAEICHUE ITIMHBI BOJHBI CIEKTPAJIbHBIX JTUHHUM.

Hemoncmpayuu

3aKOHBI OTPAKEHUS U NPEIOMIICHHS CBETA.

IlonHOE BHYTpEHHEE OTpaKECHHUE.

OnTuueckue npuOOpHI.

Wutepdepennus ceeta.

Hudpakmnus crera.

ITonsipusanus ceera.

[TosrydeHue ciekTpa ¢ MOMOIUBIO IPU3MBIL.

[Tony4yeHue criekTpa ¢ HTOMOIIBIO AU(DPAKIIMOHHON PEIIETKH.

CnekTpockor.

JlabGoparopHasi padora Ne9.
W3mepenue UTMHBI CBETOBOM BOJHBI ¢ TOMOIIBIO JU(DPAKIIMOHHON PEIIETKH.

CamocrosiTesibHas padoTa (BHeAyIMTOPHAaA):

1. Pemenue 3agau Ha Temy: «lIpuMeHeHNE 3aKOHOB OCBEIIEHHOCTHY (110 MHAMBUYyaJIbHBIM 3a-

JAHUSIM).

Pemenue 3anay Ha Temy: «JIMH3BD) (110 MHAMBUYaJIbHBIM 3aJIaHUSM).

3. Pemenue 3agau Ha Temy: «IIpuMeHeHHE 3aKOHOB F€OMETPUUECKOM ONTUKHU» OCBELIEHHOCTH
(M0 MHAMBUIYAJIbHBIM 3a/1aHUSM).

4. Habmonenue «OnTuyeckue SBICHUS y Bojoema», odopmiieHue Tabnuipl «OTpakeHue U
IIPEJIOMJIEHUE CBETAY.

5. CocraBienue kpoccBopa Ha TeMy: «CBETOBBIE SIBJICHUSA», HAMCAHHE COOOLICHUS Ha TEMY
«dudpakuus B Hame# Ku3HW» (110 BEIOOPY).

6. Hanwucanue cooOmienns Ha Temy: «lllkana 3meKTpoMarHUTHBIX BOJHY, «Jla3epHble TEXHOIIO-
TUU U UX UCTIOIB30BaHUE» (TI0 BEIOOPY).

7. Hanmcanue cooOmieHuss Ha Temy: «/cnosp30BaHME ONTUYECKMX HPUOOPOB HAa PEYHOM U
MOpCKOM TpaHcrnopTe», «PentrenoBckue iayun. Mctopust otkpeitus. [Ipumenenue» (1o BbI-

6opy).

N

KonrtpoabHas padora Ned no reme: «JI€MEHTHI JJIEKTPOJAUHAMUKHU. DJIEKTPOMArHUTHBIE KO-
nedanus. OnTuKa.

Pa3nes 6. DjieMeHTHI KBAaHTOBOM pu3nkm

Tema 6.1. KBanroBas onTuka

KBanroBas runote3a [Inanka. ®otonsl. Buemnuit porosnexkrpudeckuii r¢dexr. Buyrpen-
HUil poTorddexT. Tunsl GoTo37€MEHTOB.

Tema 6.2. ®Puzuka aroma.
Pa3BuTre B3MISIIOB HA CTPOSHUE BENMIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax BOJOPOJA.

SAnepnas monens aroma. OnbiTel J. Peszepdopaa. Moaens atoma Bogopoaa o H. bopy. Kantossie
TeHEPaTOPBI.
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Tema 6.3. ®u3znka aTOMHOIO siApa.

EcrecTBeHHas1 paJOaKTUBHOCTh. 3aKOH PalMOAKTUBHOTO pacnaga. CriocoOsl HaOII0AEHUS U pe-
TUCTpaluu 3apspKeHHbIX yacTull. Oddexkr BaBunoBa — UYepenkosa. CTpoeHHE aTOMHOTO sjpa.
Jedext maccel, SHEPrus CBS3W U YCTOMYMBOCTH aTOMHBIX siiep. SlnepHble peakiuu. VckyccTBeH-
Hasl paJuOaKTUBHOCTb. JleneHue Tsokenbix snep. Llennas spepHas peakuus. YnpasisieMas LenHas
peakuusd. AnepHeii peakrop. [lonydyeHue paguoakTUBHBIX U30TOINOB U UX MPUMEHEHUE. bruooru-
YECKOE JEHCTBUE PAaMOAKTUBHBIX U3JIy4€HUN. DJIIEMEHTAaPHbIC YaCTULIBI.

Hemoncmpayuu

dotorpdexkr.

JInnelyaTele CIIEKTPHI PA3JIMYHbIX BEIICCTB.

N3nydenue naszepa (KBaHTOBOTO FeHEpPaTopa).

CueTurK MOHU3HUPYIOIIUX U3ITYyYEHUH.

JlabopaTopnasi paGora Nel0.
HaGnroneHue crijionHoro U JIMHEH4aToro CreKTpoB.

CamocrosiTesibHas padoTa (BHeAyIMTOPHAsA):

1. Hanucanue coobuienust Ha Temy: «Makc [lnank», «®@oroaddekt. [Ipumenenue spienus Goto-

addexTa» (1Mo BEIOOPY).

2. Pemenue 3amau Ha Temy: «DoTosnekTpruueckuii 3¢(HeKT, OCBEIIEHHOCTHY (TI0 UHANBUAYAIbHBIM

3a/IaHUSIM).
3. IloaroroBka cooOuieHust Ha TeMy: «COBpEeMEHHBIE METOABl PETUCTPALIMH 3aPSKEHHBIX YaCTHID,
«Hunbse bop — oamH w3 co3nateneil COBpEeMEHHON (U3UKN», «YTIPaBISIEMbId TEPMOSACPHBIN
cuHTE3» (110 BBIOOPY).
. CocraBnenune cxembl «CoCTaB aTOMHOTO SIAPAY.
5. Hanucanme coobmenus no teme: «M. B. KypuatroB — ¢usuk, opranuzaTop aToOMHON HAyKd U
TEXHUKI, «Y CKOPUTEIU 3apsKEHHBIX YaCTUI» (110 BEIOODY).

6. Pemenue 3amau Ha TeMy: «ATOMHOE SIpO» (110 MHAWBUIYaTbHBIM 3a/IaHUSM).

7. TlogroroBka cooOmEeHHs IO TeMe «DJIEMEHTAapHbIE YaCTHIIBl. AHTHYACTUIBI», «YTPaBIIsIeMbIii
TEPMOSIIEPHBIN CUHTE3 (110 BEIOODY).

SN

KonTtpoabHnas pa6ora NeS o reme: «CTpoeHue aroma 1 KBaHTOBast PU3UKa».

Pa3gea 7. DBoonus BeesieHHoM

Tema 7.1. Ctpoenue u pazButue Beenennoii

Crpoenue u pazsutue Becenennoii. Hama 3Be3nHas cucrema — I'anaktuka. /[pyrue ranakTuku.
beckoneunocte Beenennoii. [lonstue o kocMonoruu. Pacmmpsiromasics Beenennas. Moaens rops-
yeil Becenennoii. CtpoeHue u npoucxoxaeHue ['anakTuk.

OBomtonus 3Be3n. ['mmoreza npoucxoxaeHuss ConHEYHON cucTteMbl. TepMOsiAepHBIM CHUHTES.
[TpoGiema TepmosaepHoit SHepreTuku. DHeprus ColHIa U 3Be3/1. DBOirous 3Be3. [Ipoucxoxe-
Hue COJIHEYHOM CHCTEMEL.

Hemoncmpayuu

ConneyHnas cucrema (MOJENb).

®dororpaduu miaHeT, CAeIaHHbIE ¢ KOCMUYECKUX 30HIOB.

Kapra JIyHs! u muaser.

Crpoenue u 3Boonus Beenennoil.



JlabopaTopnasi paGora Nell.
DKcKypcus B miaHeTapuii. HabmioieHne CoMHEUHbIX MATEH.

3.2.TEMbI COOBIIIEHU

Hcaak Hpl0TOH — co3/1aTenb KIaCCHUeCKOn (hPU3HKH.

Bennuaiimme oTKpbITHS QUKKH.

Cunel TpeHusL.

[TprMeHeHrEe 3aKOHOB COXPaHEHUSI B MEXAaHUKE.

Cepreii IlaBnoBuu KoponeB — KOHCTPYKTOPp M OPraHu3aTtop IPOM3BOACTBA PAKETHO-
KOCMHMYECKON TEXHUKU» I10 BBIOOPY.

YueT CBOMCTB MEXaHUYECKUX BOJIH B CYZOBOKICHUU.

YapTpa3zByku MOpsi.

3aKOHBI COXPAaHEHUSI B MEXAHHUKE.

BsanmopetictBre arMochepsl 1 THAPOCHEPHI.

W3mepurenn BIaXXHOCTH BO3AyXa.

Konnencaropsl. MIx nmpuMeHeHHEe B IMPOMBIIIJIEHHOM U CYJOBOM 3JIEKTPOOOOPYIOBaHUHU, CPEl-
CTBaX aBTOMAaTHKHU.

Maiikn ®apazeii — co3garenb y4eHHs 00 3J€KTPOMarHUTHOM IOJI€.
[TpenoxpaHuTenu B LEMsIX AIEKTPUUECKOTO TOKA.
PuU3HOI0rNYECKOe ACUCTBUE TOKA.

Anape Mapu AMIiep — OCHOBOIIOJIOKHUK 3JIEKTPOAMHAMUKH.

«A. Bonbra-BKiiag B HAyKy».

«I". OM-0CHOBOIIOJIO’KHHUK 2JIEKTPOJUHAMUKI.

3akonbl Kupxroga 1i1st 31eKTpruuecKoi LemnH.

JIBurarenb MOCTOSIHHOTO TOKa.

Hcrounuku QJICKTPOIMUTAHUA IJIsI CYAOBOTO U MPOMBIIMIJICHHOT'O O60py,I[OBaHI/I$I, CpCACTB aBTO-
MAaTHUKH.

Tpanchopmaropsl.

AKycTHY€ECKHE CBONCTBA MOJTYIIPOBOJHUKOB

MosHust — ra30BbIi pa3psj B IPUPOIHBIX YCIOBUSX.
[TosrynpoBOIHUKOBBIE TaTYUKHU TEMIIEPATYPHI.

['enepaTOpsl NEPEMEHHOTO TOKA.

Huxona Tecna: )xu3Hb U HEOObIUAHBIE OTKPBITHSL.
CoBpeMeHHast cOTOBas CBSI3b.

Bknan T. ToMmcoHa B pa3BuTHE QU3UKH.
DNeKTponu3MepuTeNIbHAas TEXHUKA B MOEH MPoecCcHi.

PaboTa 1 MOLITHOCTB IEPEMEHHOI0 TOKA.

Judpaxus B HaleH KU3HHU.

[IIkana 31eKTPOMAarHUTHBIX BOJIH.

JlazepHble TEXHOJIOTUU U UX UCTIOJIb30BaHUE.

Hcnonb30BaHue ONTUYECKUX PUOOPOB HA PEYHOM M MOPCKOM TPAHCIIOPTE.
Pentrenosckue nyuu. Mcropus otkpsitus. [Ipumenenue.
Makc [Inank.

dotoadpdexr. [lpumenenne spnenus Gporospdexra.
CoBpeMEHHbIE METOAbI PETUCTPALIMU 3aPSIKEHHBIX YACTHII.
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Hunbc bop — oaun u3 co3nareneid COBpeMeHHOU (PU3UKHU.

Hrops BacunseBnu KypuaToB — ¢u3uk, opranu3atop aTOMHOW HAyKU M TEXHUKH.
Yckoputenu 3apsyKEHHBIX YACTHII.

DJIeMEHTapHbIE YaCTULbl. AHTUYACTHUIBI.

YrpaBiisieMblil TEPMOSIICPHBIN CUHTES.

3.3. TEMbI HHAUBUAYAJIBHBIX IPOEKTOB

HccnenoBanue HEHbIOTOHOBCKOM KUIKOCTH.

Co3znanue nepuckoria.

Co3znanue Kaneigockona.

MarnuTtHas JeBUTaAIUS.

Beunslil ABUTATENH B UCTOPUHU.

Nzydenne paboThl XOIOAWILHUKOB U OTIPEIETICHUE UX XapaKTEPUCTHK.
Wnnro3us 1 napagoKcsl 3peHUS.

Hcnonb30BaHre YCTaHOBOK, paOOTAIOMIMX 3a CUET SHEPTUU COJIHIA, B JOMAIHUX YCIIO-
BUSIX.

DHeprust BeTpa U BETPOBbBIE IIEKTPOCTAHIIHH.

[TapycHUKH: UCTOPHSI, IPUHITUT IBHKCHHUS.

MexaHu3M BIHSHUS 3JICKTPOMArHUTHBIX TTOJICH Ha )KUBBIC OPTaHU3MEI.
®dwusuka u )KHUBOTHBIE.

YTo Takoe 030HOBBIE ABIPHI M UEM OHU OMACHBI JJIs JIIOJICH.

Kak pemuts npobieMy pagnoakTUBHBIX OTXOA0B?



4. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOI

AEATEJBHOCTHU OBYYAIOIIIUXCA

Conep:xanue o0y4e-
HUS

XapakTepucTHKa OCHOBHBIX BU/I0B JeSITeJIbHOCTH 00ydaomuxcs (Ha
YPOBHE Y4eOHBIX el CTBHIl)

BBenenue

VYMeHus: IOCTaHOBKHM LieNel NesITeIbHOCTH, IUIAaHUPOBaHUs COOCTBEHHOMN
JEATEIbHOCTH Ul JOCTH)KEHMS ITOCTaBJICHHBIX LIEJIEH, IIPEIBUIACHUS
BO3MOXKHBIX PE3YyJIbTaTOB 3THUX JCHCTBHI, OPraHU3ALMU CAMOKOHTPOJIS
U OLEHKU IOJYYEHHBIX PE3yJbTaToB. Pa3BUTHE CHOCOOHOCTH SICHO U
TOYHO M3JIaraTh CBOM MBbICIIH, JIOTHYECKH OOOCHOBBIBaTh CBOIO TOUKY
3peHHsl, BOCIPUHUMATh U aHAIU3HPOBATh MHEHHS COOECEAHHUKOB, MPHU-
3HaBas MPaBO JPYIrOro 4eJ0BEKa Ha MHOE MHECHHUE.

[TpousBenenue u3MepeHus (U3NYECKHX BEITUYMH M OICHKA T'PAaHHIIBI
NOTPEIIHOCTEW N3MEPEHUH.

IIpencraBnenue rpaHulbl MOIPEMIHOCTEN U3MEPEHHUN NPU IOCTPOCHUU
rpaguKoB.

YMeHue BbICKa3bIBaTh TUIIOTE3bI ISl OOBSICHEHUs HAOIIOAAEMbIX SIBIIE-
HUH.

YMenue npeajarate MOJEIU SBJICHUM.

VYka3zaHue rpaHul] IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.

N3510KeHne OCHOBHBIX I0JI0KEHUM COBPEMEHHON Hay4YHOU KapTHUHBI
Mupa.

[lpuBeneHne mpUMEpOB BIHMSIHHUA OTKPHITHH B (pU3MKe Ha Mporpecc B
TEXHHUKE M TEXHOJOrMH npousBozacTsa. Mcnons3oBanue MuTepHeTa mis
NorcKa HHPOPMALIUU

MEXAHHUKA

Kunematuka

IIpencraBieHne MEXaHUYECKOTO [ABHWIKCHHUS Tejla YpPAaBHEHUSMM 3a-
BUCUMOCTH KOOPJMHAT U MPOEKLUHUEN CKOPOCTH OT BpeMeHHU. [Ipencras-
JIEHWE MEXAaHWYECKOTO JIBIKCHUsI Tesia rpaduKaMu 3aBUCUMOCTH KOOP-
JUHAT U MPOEKLIHUEH CKOPOCTU OT BpeMeHu. OmnpeneneHue KOOpIAUHAT
MPOMICHHOTO TYTH, CKOPOCTH M YCKOPEHHUS Teja Mo rpadukaM 3aBUCH-
MOCTH KOOPJIMHAT U MPOEKIHI CKOPOCTU OT BpeMeHU. OnpeneneHue Ko-
OpAMHAT MPOUJEHHOIO MYTH, CKOPOCTH U YCKOPEHUS TeJla IO yPaBHEHU-
SIM 3aBUCHMOCTH KOOPJAUHAT U MTPOEKIIUI CKOPOCTU OT BPEMEHH.
[IpoBeneHrEe CpPaBHUTEIBHOTO aHAIM3a PAaBHOMEPHOTO M paBHOIEpeE-
MEHHOTO JBM)KCHUM.

VYka3zaHue HCHOJIb30BAHUS MOCTYNATEIbHOTO W BPAIATEIBHOTO JBH-
JKEHUM B TEXHHKE.

[IpuoOperenue ombiTa pabOTHI B TPYMNIE C BBIMOJHEHUEM Pa3IUYHBIX
COLMAJIBHBIX POJIECH.

Pa3paboTka BO3MOXKHOM CHCTEMBI IEUCTBHN W KOHCTPYKITMH JIJIST DKCIIe-
PUMEHTAIBHOIO OINPEAEICHNUS] KHHEMAaTUUECKUX BEJIMYHH.
[Ipencrasnenne nHGOPMAIINH O BHIAX ABUKEHUS B BUJIC TAOJIUIIHI

3aKOHBI MEXAHUKHU
Hrerotona

IIpuMeHeHrEe 3aKOHOB AWHAMHUKH JUIS ONPENEIICHUS CHII, YCKOPEHHS.
N3mepenne cuibl, ¢ KOTOPOM B3aMMOAEHCTBYIOT Tena. [Ipumenenue
oTpesieNieHus] CUIIbl. BpIuMciIeHne cuil yrnpyrocTd mpu JegopManuu
NPYKUHBI. 3MepeHue Cuibl ¢ MOMOUIBI0 JUHAMOMETpA. Beruucnenue
CUJIBI TSKECTH U OIIPEZCIICHHE Beca Tea. Paznuyars TpeHue B Ipupoae
Y TEXHHUKE
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3aKOHBI COXPAaHEHUS B
MEXaHUKe

HpI/IMeHeHI/Ie 3aKOHa COXPAHCHUA HUMITYJIbCa MJIA BBIYHUCIICHHUA H3MC-
HEHUU CKOPOCTEH TeN MpU HUX B3aUMOACUCTBUsSX. M3Mmepenue pabOThHI
CHJI M M3MEHEHHE KMHETHYECKOW »Hepruu Tena. Beramcienue paboOThI
CWJI U U3MEHEHUSI KWHETUYECKON YHEPTUH Tea.

Briuncnenne HOTCHHHaJIBHOfI SHECPTUU TCJI B T'PAaBUTAIMOHHOM IIOJIC.
Onpenenenre NOTEHIUAIBHON SHEPrUM ynpyro AeGpopMHUPOBAHHOTO
TeNa Mo U3BECTHOU JehopMaIiuu 1 KECTKOCTH Tena. [IpuMenenue 3ako-
Ha COXPAHEHUS MEXaHUYECKOW SHEPruu MpH pacyeTax pe3yabTaToB B3a-
HMOHG?ICTBHFI TCJI TPaBUTAlMOHHBIMHA CUJIAMU U CUJIAaMU YIIPYT'OCTH.
VYka3aHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXaHHUKH. YKa3aHHe y4eO-
HBIX AWUCHUIUIMH, IPHU U3Y4YCHHHU KOTOPBIX HCIIOJB3YIOTCS 3aKOHBI CO-
XpaHEHus

OCHOBBI MOJIEKYJISAPHOU ®U3UKA 1 TEPMOJUHAMUKNA

OCHOBBI  MOJIEKYJISIP-
HO- KUHETUYECKOU
teopun. HWpeanbHblil
ras

BrinonHeHHE 3KCIEPUMEHTOB, CIYXKAlUX MJii OOOCHOBAaHHS MOJIe-
KynspHo-kuHeTndeckoi Teopun (MKT). Pemenue 3agad ¢ mpumMeHeHU-
€M OCHOBHOTI'O YPABHEHHS MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH I'a30B.
Onpenenenue napamMeTpoB BeEIIECTBa B ra3000pa3HOM COCTOSHUU Ha
OCHOBaHUHU YpaBHEHUsS COCTOSHUA HAeabHOTO raza. OmpeneneHue ma-
paMeTpoB BeLIECTBa B ra3000pa3HOM COCTOSIHMM M IPOUCXOMASIINX TIPO-
neccoB 1o rpadukam 3asucumoctu p (T), V (T), p (V).
OkcnepuMenTanbHoe uccinenoBanue 3apucumoct p (T), V (T), p (V).
[IpencraBnenue B Buje rpadukoB U30XOPHOr0, M300apHOTO U M30TEP-
MHUYECKOT0 MPOIECCOB.

Brprunciienne cpenHeil KMHETHYECKOM 3HEPTHM TEIUIOBOrO JBHXKEHUS
MOJIEKYJI IO U3BECTHOM TemIepaTrype BelllecTBa. Bbicka3zplBaHUE THIIO-
T3 /Ui 00BSCHEHUsT HAOIIOAAEMBIX SIBJICHUH. YKa3aHUE TPaHUIl IPHIME-
HUMOCTH MOJEIHU «UIcaIbHBINA ra3y 1 3akoHoB MKT

OCHOBBI
MUKH

TEPMOJMHA-

N3mepeHne KonudecTBa TEIUIOTH B IpoIieccax Terionepenayn. Pacyer
KOJIMYECTBA TEIJIOTHI, HEOOXOAUMOro ISl OCYIIECTBICHUS 33aJaHHOTO
mpolecca ¢ Terionepenadyeil. Pacuer nsmMeHeHuss BHyTPEHHEW SHEPruu
TeJs, paboThl M MEPEJaHHOTO KOJIMYECTBA TEMJIOTHI C MCIOJIb30BaHUEM
NIEPBOTO 3aKOHA TEPMOAWHAMHUKH. Pacder paboThl, COBEpIICHHON ra3oM,
o rpaduky 3aBucumoctu p (V).

Brrancnenue paboThl raza, COBEPIICHHON MTPH U3MEHEHUH COCTOSIHHS 110
3aMKHyTOMY IuKiTy. Beraucnenne KI1/1 npu coBepiiennu razom paboThbl
B IIPOIIECCaX M3MEHEHHS COCTOSHHSI 10 3aMKHYTOMY IHKIy. OObsicHe-
HUE MPUHIUIOB JEHCTBHS TEIJIOBBIX MalluH. JleMOHCTpauus posiu Gpu-
3WKH B CO3/IaHUM U COBEPIICHCTBOBAHHUH TETUIOBBIX JIBUTATEIICH.
W3noxeHne CyTd SKOJIOTMYECKUX NpoOieM, 0OyCIOBIEHHBIX paboTOH
TETUIOBBIX JIBUTATEJed M TNPeIUIOKEHWE MyTH WX pelIeHHs. YKa3aHue
IpaHUI] MPUMEHUMOCTH 3aKOHOB TEPMOAMHAMHUKH. Y MEHHUE BECTU JHa-
JIOT, BBICIYIIMBATh MHEHHE ONIIOHEHTA, Y9aCTBOBATH B TUCKYCCHH, OT-
KPBITO BBIPA)XaTh U OTCTAUBaTh CBOIO TOUKY 3PEHUSI.

VYkazaHue yueOHBIX NUCIHIUINH, TPU U3YYEHUH KOTOPBIX HCIIONB3YIOT
yueOHbIi MaTepuas «OCHOBBI TEPMOAMHAMUKI

CaoiicTBa mapoB

I/I3MepeHHe BJIAXKHOCTH BO3ayXa.
Pacuer konuuecTBa TCIIJIOTHI, HCO6XO,Z[I/IMOFO AJId OCYIICCTBJICHUA IIPO-
necca nepexoaa BCmeECTBa U3 OJJHOTO arpe€raTHoro COCTOSAHUSA B APYTOC.

CBoiicTBa XUIKOCTEN

OKCHEpUMEHTAILHOE HUCCJIEJOBAHUE TEIUIOBBIX CBOMCTB BEIIECTBA.
[TpuBeneHre MpUMepOB KaWJUIAPHBIX SIBJICHUN B OBITY, MPUPOJE, TEX-
HUKE




CBoiicTBa  TBEpIBIX
Ten

HccnenoBanne MeXaHMUECKUX CBOMCTB TBEpIbIX Teld. Ilpumenenue ¢u-
3MYECKUX TOHATUH M 3aKOHOB B ydeOHOM MaTepuaie mnpodeccruo-
HaJIbHOT'O XapakrTepa.

Hcnonb3oBanue VHTepHeTa 171 oMcka HHPOPMALUU O pa3paboTKax U
IPUMEHEHHUIX COBPEMEHHBIX TBEPIBIX U aMOP(HBIX MAaTEpHAJIOB

SJIEKTPOINHAMHUKA

DeKTpUUECcKOoe 1moJe

Brruncnenue cuin B3auMOAECHCTBUS TOUEYHBIX DJICKTPUUECKUX 3aPsIIOB.
Brpluucnenue HanpsyKeHHOCTH DJIEKTPUYECKOrO IIOJIL OJHOIO0 M He-
CKOJIBKMX TOYEYHBIX JIEKTPUUECKUX 3apsa0B. BerunciaeHue noreHuuana
EKTPUYECKOTO IO0JIS OJHOTO M HECKOJIBKUX TOYEUHBIX JJIEKTPUUYECKUX
3apsanoB. M3MepeHue pa3HOCTH ITOTEHIUAIIOB.

W3mepeHre dHEpruM dSJIEKTPUYECKOTO IIOJIA 3apsyKEHHOIO KOHJIEHCa-
TOpA.

Bpluucnenue sHEpruM 3JIEKTPUYECKOrO IIOJIA 3apsSKEHHOTO KOHJICH-
caTopa.

Pa3paboTrka miaHa ¥ BO3MOMKHOM CX€Mbl JEHCTBUH AKCIEPUMEH-
TaJbHOIO OIPENEICHHS DIIEKTPOEMKOCTH KOHJEHcAaTOopa M JUAJIEK-
TPUYECKON IIPOHNUIIAEMOCTH BEILECTBA.

[IpoBeneHne CpaBHUTEIBHOIO AHAIW3a TPABUTALIMOHHOIO M DJJIEK-
TPOCTATHYECKOTO MOJIEN

3aKOHBI MOCTOSHHOT'O
TOKa

N3mepenne MomHoCTH 3neKkTpuyeckoro Toka. M3mepenne 3/]C u BHYT-
PEHHETO COMPOTUBIIECHUS UCTOYHUKA TOKA. BHITIOJIHEHHE PacueTOB CHJIBI
TOKa U HANpsOHKEHUI Ha ydacTKax aJeKTpuyeckux neneil. OObscHeHue
Ha MpUMepe EKTPUIECKOM 1enu ¢ 1ByMsa uctounukamu Toka (9/1C), B
KaKOM Cllydyae MCTOYHMK JJIEKTPUUYECKON IHEpruu paboTaeT B pexXHUMe
reHepaTopa, a B KAKOM — B PEXKHUME [TOTPEOUTES.

Onpenenenne TteMmneparypbl HUTH HakaiduBaHusA. lM3mepeHue siiek-
TPUUECKOI'0 3apsiia AIEKTPOHA.

DNEeKTPUUECKUN TOK B
pa3IUYHBIX Cpeaax

CHsTHE BOJIBTAMIIEPHOM XapaKTepuCTUKH Auona. [IpoBeneHue cpaBHU-
TEJIBHOTO aHaJIu3a IOJIYNPOBOJAHUKOBBIX THUOAOB M TpHOJOB. M3mepe-
HUE 3aBUCUMOCTH JJIEKTPOIPOBOAMMOCTH IOJYIIPOBOJIHUKOB OT TEMIIE-
paTyphl U OCBEIICHHOCTH.

Hcnonw3oBanue MHTepHeTa A moucka WH(GOpMAaIUK O TepCIeKTHBaxX
pa3BUTUS IOJYIPOBOJHUKOBOW TEXHUKH. YCTAaHOBKA IPUYMHHO-
CJICJICTBEHHBIX CBS3EN

MarsuTtHoe 1oJje

WN3mepenne WHAYKIIMM MAarHATHOTO ToJiA. Beiuncnenue cui, aei-
CTBYIOIIMX HAa MPOBOJHHUK C TOKOM B MarHMTHOM ToJie. Beruucnenue
CHUJI, ICUCTBYIOIIMX Ha JICKTPUUECKHUH 3aps/l, TBUKYIIUICS B MarHut-
HOM TIOJIE.

UccnenoBanue siBIEHUM JIEKTPOMAarHUTHON MHAYKITUH, CAMOUHTYKITHH.
Brruncnenue sHeprur MarHuTHOrO moiisi. OO0bsICHEHHE MPUHIUNA JeH-
cTBuUs eKkTpoaBurates. OObICHEHHE IPUHIIUIA ICUCTBUS TeHEpaTopa
AIIEKTPUYECKOTO TOKA M DIICKTPOU3IMEPUTETBHBIX MPUOOpOoB. OOBsCHE-
HUE TPUHIIMIIA JIEUCTBUS Macc-CreKTporpada, yckopuTenel 3apsoKeH-
HBIX yacTil. OOBICHEHHE PO MarHUTHOTO MOJS 3eMIIM B KU3HH pac-
TEHUM, )KUBOTHBIX, YEJIOBEKA.

[IpuBeneHre npuMepoB MPAKTUYECKOTO MPUMEHEHHS] U3YYEHHBIX SIBIIC-
HUM, 3aKOHOB, IPUOOPOB, YCTPOUCTB.

[IpoBeneHne CpaBHUTEIBHOTO aHAIM3a CBOMCTB 3JIEKTPOCTATUYECKOTO,
MarHUTHOTO ¥ BHUXPEBOTO dJIEKTpUUecKuX moseil. OObsICHeHHe Ha MpH-
Mepe MarHUTHBIX SIBJICHUH, MOUYeMy (DU3HKY MOYKHO PacCMaTPHUBATh KaK
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METAIUCIUIIINHY

DneKTpOMarHuTHasI
VHTyKIIUS

Habmionenue siBneHUi MHAYKTUBHOCTH M CaMOMHIYKIMU. OOBsICHEHHUE
HaIlpaBJ€HUsl MHAYKIMOHHOTO TOKA, WCIOJb3ys IpaBwio JleHuna pe-
mats. Onpenenenue D/C caMOMHIYKIIMHM, S3HEPIMM MAarHUTHOT'O MOJIS.
OObsicHeHHe NpUHIUNA JEHCTBUS dJeKTporeHepaTopa. M3noxenue cy-
TH TIepeMeHHOro Toka. Vcmonp3oBanue MHTEepHETa AMist Ioucka uHdop-
Maluu o0 TpaHcopmaTopax U MPOU3BOACTBE, Nepenadye U noTpedieHue
JIEKTPOIHEPI U

KOJIEBAHMSA U BOJIHbBI

Mexannueckue KoJie-
Oanus

HccnenoBanue 3aBUCHMMOCTH TIepHOJa KoJeOaHMH MaTreMaTH4ecKOro
MasTHHKA OT €ro JJTHHbI, MACChl U aMILIUTY (bl KosieOanuii. Mccnemnosa-
HHUE 3aBUCHMOCTH IEpUOJia KOJIeOaHU Ipy3a Ha MPYKUHE OT €ro0 MacChl
U JKECTKOCTH TPYXHHbI. BbluncieHue mnepuojga KoieOaHH MaTeMaTH-
YCCKOI'o MasATHUKA 110 U3BCCTHOMY 3HAUYCHUIO €0 JJIMHBI. Brruncnenue
neproa KojieObaHuil Tpy3a Ha MPYKHHE 0 U3BECTHBIM 3HAYCHUSAM €r0
Macchbl U KECTKOCTH NPYXHHBI. BpipaOoTKa HABBIKOB BOCIPUHHMATH,
aHAJIM3UPOBaTh, MIEPEePadAThIBATh U MPEABABIATH HHPOPMAIHIO B COOT-
BCTCTBHUU C ITIOCTABJICHHBIMHU 3aladyaMU.

[IpuBeneHre MPUMEPOB aBTOKOJICOATEIBHBIX MEXAHHMYECKUX CHCTEM.
[TpoBenenue kinaccupukanuu Kojaedanui

Yrpyrue BoiaHbI

W3mepenue IIMHBI 3BYKOBOM BOJIHBI 110 pe3yibTaTaM HAOMIOACHUN HH-
Tep(epeHLInU 3ByKOBBIX BOJIH.

Habmonenne n o0bsicHeHNE SIBJICHUN MHTEpGEpEeHINH 1 TUPPAKIITH Me-
XaHUYECKHUX BOJIH.

[IpencraBienue obaacTell MPUMEHEHHS YIIbTPa3BYKa U MEPCIIEKTUBBI €ro
UCIIOJIb30BAaHUS B pa3IMYHBIX 00JaCTAX HAYKHU, TEXHUKHU, B MEULIMHE.
W3noxxeHue cyTy 3KOJIOTrM4eCKUX Mpo0sIeM, CBSI3aHHBIX C BO3JIEHCTBUEM
3BYKOBBIX BOJIH Ha OPIaHHU3M 4eJI0BEKa

DNeKTpOMarHuTHBIE
KoseOaHus

HaGmronenue ocuuiiorpaMm rapMOHUYECKHX KOJIEOAHWUW CHIIBI TOKa B
LEMH.

W3mepeHune 31eKTpOEMKOCTH KoHJeHcaTtopa. M3mepeHue HHIYKTHB-
HOCTb KaTYyILKH.

HccnenoBaHue sBIEHUS 3JIEKTPUUECKOTO pe30HaHCa B IOCJEI0Ba-
TEJIbHOM LIETH.

[IpoBenenne aHamorum Mexay (U3MUECKMMM BEJIWYMHAMH, Xapak-
TEPU3YIOIIMMH MEXaHUYECKYI0 M AJIEKTPOMarHuTHYIO KoJjieOaTellbHbIe
CUCTEMBI.

Pacyer 3HaueHuI CWIBI TOKAa U HAIPsDKEHUS Ha DJIEMEHTAaX LEnu Iepe-
MEHHOTO TOKa.

HccnenoBanue npuHIMna AedcTBUs TpaHchopmaropa. Mccnenoanue
NpUHIIAIIA JEWCTBUSA TeHepaTopa MepeMEeHHOro Toka. Mcmosiab3oBaHue
WutepHera 11 moucka WH(GOpPMAIMKA O COBPEMEHHBIX croco0ax mnepe-
JTauy AJIEKTPOIHEPTHHU.

OcyuecTBinenue paguonepenaun M panuonpuema. HccnenoBaHue
CBOMCTB 3JI€KTPOMarHUTHBHIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3BuTue LIEHHOCTHOrO OTHOIIEHHUS K M3y4aeMbIM Ha ypokax (pHU3HKH
00BEKTaM U OCBAaMBAaEMbIM BUAAM JeATeIbHOCTU. OObSICHEHUE MPUHIIH-
MUAJBHOTO Pa3Inyusl MPUPOJBI YOPYTHMX U SJIEKTPOMArHUTHBIX BOJIH.
W3noxxeHne CyTH 3KOJOTMYECKHX NMpoOJeM, CBSI3AHHBIX C 3JIEKTpOMar-




HHUTHBIMH KOJcOaHusIMu U BojaHaMH. OObsICHEHHE POJin 3JICKTPOMArHuT-
HBIX BOJIH B COBPEMCHHBIX HCCIICAOBAHUAX Bcenennoi

OIITUKA

[Ipupona ceera

[IpuMeHeHre Ha TPaKTUKE 3aKOHOB OTPAKEHUS U MIPEIOMIICHUS CBETA
IIPU PELICHUH 3a/1a4.

OrnpeneneHne CieKTPAIbHBIX TPAHULl YyBCTBUTEIBHOCTH YEJI0BEUYECKOTO
riasa.

YMeHue ctpouth U300paskeHus IpeIMETOB, 1aBaeMble JInH3aMu. Pacuet
paccTosiHUS OT JIMH3BI 0 M300paxkeHus npeamera. Pacuer ontuueckoit
cuibl JUH3BL. M3Mepenne (okycHoro paccrosiHus auH3bl. VcrnbiTanue
MOJIeJIed MUKPOCKOIIA U TEJIECKONa

BonHoBEIe cBOMcCTBa
CBeTa

Habmtonenue siBinenus uHTepPepeHIuu 3JIEKTPOMArHUTHBIX BOJIH.
HaGmronenue siBneHus tudpakiiny 2JIeKTPOMarHUTHBIX BoJTH. HaOuroie-
HUE SBJICHUS MOJIAPU3ALUU JIEKTPOMArHUTHBIX BOJIH. V3MepeHue NIuHbI
CBETOBOH BOJIHBI IO pe3yJibTaTaM HaOIIOJCHUS SIBJICHUS UHTEepdepeH-
nuu. HaGnronenue sisnenus nudpakuuu cBera. Habnronenue spneHus
noJIsIpU3aIiuy U aucrepcuu cera. [louck paznuuuii U CX0ACTBA MEXKIY
TUGPAKIIUOHHBIM U TUCTIEPCUOHHBIM CIIEKTPaMHU.

[IpuBenenre npuMepoB MOSBICHUSL B MPUPOJE U MCIOJIB30BaHUS B TE€X-
HUKE sBIIeHUI uHTepdepeHund, Audpakiuuy, NOasSpU3aliui U JUcrep-
cuu cBera. llepeuncnenne METOIOB MO3HAHMS, KOTOPBIE MCIIOIb30BAHbI
IPU U3YYCHUH YKA3aHHBIX SBICHUM

3JIEMEHTBI KBAHTOBOU ®U3UKH

KBanrtoBag ontuka

HaGmronenne Qorosnexkrpudeckoro 3ddekra. OObSICHEHHE 3aKOHOB
CroneToBa Ha OCHOBE KBaHTOBBIX MpejAcTaBieHUi. Pacuer Makcumaib-
HOM KMHETHUYECKON SHEPruu DJIEKTPOHOB MPHU (POTOIIEKTPUIECKOM -
dexre.

Omnpenenenne pabOThl BbIXO/A 3JEKTPOHA MO TpaduKy 3aBUCHUMOCTH
MaKCUMaJbHONH KHHETHYECKOH 3HEpPruu (POTOINEKTPOHOB OT YaCTOTHI
cBera. M3mepenne paboThl BbIXona 3JeKTpoHa. [lepeuncnenue mpudo-
POB YCTaHOBKH, B KOTOPBIX PUMEHsIETCS 6€3- HHEPIIMOHHOCTH (OTO3(]-
dekra.

OOBsicHEHHE KOPITYCKYJISIPHO-BOJIHOBOTO Jlyaju3Ma CBOWCTB (DOTOHOB.
OObsicHEeHHE POJIM KBAaHTOBOM ONTHUKH B Pa3BUTHM COBPEMEHHOH (U3U-
K1

duzuka atoma

Habmronenne nuHelyaThIX CIIEKTPOB.

PacueT yacTOTBHI M JJIMHBI BOJHBI MCITyCKa€MOI'O CBETa MpHU Mepexoje
aToMa BOJIOPOZa U3 OJHOTO CTAIlMOHAPHOTO COCTOSHUSA B apyroe. O0b-
SCHEHHE MPOUCXOXKICHHS JIMHEHUaToro crekTpa aToMa BoJI0poJia U pas-
JMYUST TUHEWYaThIX CIIEKTPOB Pa3lIMYHBIX ra3oB. MccnenoBanue IMHEH-
4aToro CHeKTpa.

UccnenoBanue npuHIumna paboThl JIOMUHECIIEHTHOM Jiammibl. Habmroie-
HUe U 00BsICHEHUE MPUHIUINA JeHCTBUA J1azepa. [IpuBenenne npumMepon
WCTIOJIB30BaHU Jla3epa B COBPEMEHHOW HAyKe U TEXHHKE.
Hcnonb3oBanue MHTEepHETA 11 MoMcKka MH(OPMAIMK O MEpCIeKTUBAX
pUMEHEHHUS J1a3epa
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duzuka aTOMHOTO
sapa

Habmonenue tpekoB anb(a-uactuil B kamepe Buibcona. Peructpupo-
BAaHUE SAJICPHBIX U3JIYYEHUI C MOMOIIBIO cueTyuka [eiirepa.

Pacuer sHepruu cBsi3u aTOMHBIX sJIEP.

Onpenenenue 3apsaa M MacCOBOTO YHUCIA ATOMHOIO spa, BO3HH-
KaOILEro B pe3yjbpTaTe paJuOaKTUBHOIO pacraja. BelumcieHnue sHep-
I'MH, OCBOOOXKJAIOILEHCS TPU PaliOAKTUBHOM paciaje.

Omnpenenenue NpoayKTOB IEPHON pEaKIIMH.

Beruucnenue sHepruu, OcBOOOXKIArOILEHCS INPH SJIEPHBIX pEaKLUsX.
[TonumaHue NPEUMMYIIECTB M HEJOCTATKOB HCIOJIb30BAHUS ATOMHOMN
SHEPruU U HOHU3UPYIOIUX U3JIyY€HUHN B IPOMBIIUIEHHOCTH, MEULIMHE.
W3n0xeHne CyTH SKOJOTMYECKHX MpoOJeM, CBA3aHHBIX C OHOJIOTH-
YECKUM JCWCTBHEM paJMOaKTHBHBIX WM3ilydeHuu. IIpoBenenue kmaccu-
duKanyy 3IeMEHTApHBIX YacTUIl IO UX (PU3MUYECKUM XapaKTEPHUCTUKAM
(macce, 3apsily, BpEMEHH JKU3HU, CIIUHY U T.1.).

[TonnMmaHMe LIEHHOCTENW Hay4yHOr0 MO3HAHMsI MUpa HE BOOOIIIE JUIsl Yeso-
BEYECTBA B LIEJIOM, a JJI KaXJOro O0YyYaroIlerocst JU4HO, LEHHOCTEeH
OBJIAJICHUS] METOJOM HAy4YHOIO MO3HAHMS JUIsl JOCTHIKEHHS ycrexa B
Jr000M BHJIE IPAKTUYECKOM NesITEIbHOCTH

3BOJIIOIMSI BCEJIEHHOM

CrtpoeHue u pa3BUTHE
Bcenennoi

HaGmonenue 3a 3Be3namu, JIyHOU 1 mmaHetamu B Teneckor. Habmroze-
HUE COJTHEUHBIX MSATEH C MOMOIIBIO TEJIECKOIa M COJIHEYHOTO SKpaHa.
Wcnonp3oBanue MHTepHeTa Ui moucka H300paKEHUH KOCMHUYECKHUX
00BbeKTOB M MH(pOpManuu 00 UX 0coOeHHOCTsIX OOCyXIeHHEe BO3MOXK-
HBIX CLeHapueB 3Boyonuu Beenennoit. Mcnons3zoBanne MuaTepuera s
MOMCKa COBpeMeHHOW uHpopmanuu o pa3BuTHH Bceenennoil. OueHka
nH(OPMALIUY C TIO3UIUU €€ CBOWCTB: JOCTOBEPHOCTH, OOBEKTHBHOCTH,
MIOJIHOTHI, AKTYaIbHOCTH U T. 1.




5. YYEBHO-METOANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHUE «®PU3UKA»

5.1 Tpe6oBaHusA K MUHUMAJIbHOMY MATEPHAIbHO-TEXHHYECKOMY 00ecneYeHH 0
Peanmaum{ nporpamMmbl JUCHUIIIIMHBI OCYILICCTBIIACTCA B Ka6I/IHeTe (1)HSI/IKI/I.

O6opynoBanue yaeOHOTo KabuHeTa (GU3HUKH:
® [10CaJOYHBIC MECTA M0 KOJUYECTBY 00yYarOIIIXCS;
e pabouee MeCTO MPENOaBaTeIs;
e ayIUTOpHAs I0CKa: MEJIOBas;
® CTCHJIBIL;
e  [UIAKaThI,
® METOJMYECKOEe 00ECIeYCHUE TUCIIUTLTHHBI

TexHuyeckue cpeacTBa 00yueHHsi: 000pyAOBaHHE U MPHOOPHI ISl IPOBEICHUS
nabopaTopHbBIX paboT; madoparopuun «Mupopmaruka» u «MubopmaTuka u HHGOPMAITMOH-
HBIC TEXHOJIOTHH B MPOPECCHOHATBHOMN JIEITSILHOCTH

5.2 UndopmanuoHHoe odecnedeHue 00yueHus
Ilepeuennb pexoMeHyeMbIX yueOHBIX U31aHuil, UHTepHeT-pecypcoB, 10MOJIHHU-
TeJIbHOI JJUTEPATYPHI
Juis1 o0yqarommxcs:

OcHoBHas1 JIuTepaTypa:

1. Kanawmnukos H.I1., Mypasves C.E. ®u3uka B 2 4. Yacts 1 2-e usz., ucnp. u jpon. Yuebd-
Huk U npaktukym i CI1O. — M., 2017.(3bC KOpaiir)

2. Kanawmnuxos H.I1., Mypasvee C.E. ®uzuka B 2 4. Yacts 2 2-€ u31., UCIP. U A0M. Yued-
HuK U npaktukym i CI1O. — M., 2017.(3bC KOpaiir)

3. Tpogpumosa T.WN., @upcoe A.B. duzmnka it mpoPecCHii M CISIHATLHOCTSH TEXHIHYECKO-
r'0 M ecTeCTBEHHO-Hay4yHoro npoduieii: Coopauk 3anau. — ACADEMA, 2017

4. Tpogpumosa T. U., Dupcos A. B. Ousuka mia npodeccuil U cnenuarIbHOCTEH TeXHUYE-
CKOT'0 U €CTeCTBEHHO-Hay4yHoro npoduieit: Pemenns 3agauy. — M., 2015

5. @upcos A. B. duzuka mig npodeccuii 1 CrenuaiIbHOCTeH TEXHUYECKOTO U €CTeCTBEHHO-
Hay4YHOTo npoduiieil: yaeOHUK /Ui 00pa30BaTENIbHBIX yUpexIeHUH cpen. mpod. obpazo-
Banus / mox pen. T. U. Tpodumonoii. — ACADEMA, 2018.

JJis npenogasareJiei:

1. Koncrurynus Poccuiickoit ®enepanuu (IpUHSTa BCEHAPOAHBIM T'OJIOCOBAHHUEM
12.12.1993) (¢ yueToM MONpaBOK, BHECEHHBIX (peepantbHbIMU KOHCTUTYIIMOHHBIMH 3a-
koHamu P® o monpaBkax k Koncrurymmu P® ot 30.12.2008 Ne 6-®K3, ot 30.12.2008
Ne 7-®K3) // C3 PO. — 2009. — Ne 4. — Cr. 445.

2. ®enepanbHBIi 3ak0H 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

3. Ne 84-D3, or 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECEHHBIMU
®enepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-03) «O6 obpazoBanuu B Poccuiickoii
denepanuny.
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ITpuka3 MunuctepcTBa oOpazoBanus U Hayku PO «O06 yrBepkaeHuu (enepanbHOro
roCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CpemHero (MoJIHOTro) obmero oopaso-
BaHUs» (3apeructpupoBad B Muntocte PO 07.06.2012 Ne 24480).

[Ipuka3z Muno6prayku Poccuu ot 29.12.2014 Ne 1645 «O BHecenun n3MeHenuii B [Ipu-
ka3 MunucrepctBa obOpa3oBanus u Hayku Poccuiickoit @enepauuun ot 17.05.2012 Ne
413 "OO yTtBepxkaeHun (eaepaibHOrO0 rocyJapCTBEHHOTO 00pa30BaTeILHOTO CTaH apTa
cpenHero (MoJHOTo) 001ero oopazoBanus'».

[TuceMmo JlemaprameHnTa rocy1apcTBEHHON MOIUTUKH B chepe MOArOoTOBKU pabouux Kal-
poB u IO MunobOpnayku Poccuu ot 17.03.2015 Ne 06-259 «PexomeHnganuu 1o opra-
HU3alUM TIOJYYEHUs] CpeAHero oOiero oOpa3oBaHus B Mpejesiax OCBOCHHs 00pa3oBa-
TEJIBHBIX MPOTPaMM CpPEIHEro MpodeccHoHanbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
oOuiero oOpa3oBaHusl C yueToM TpeboBaHUi (peepabHbIX rOCy1apCTBEHHBIX 00pa3oBa-
TEJIbHBIX CTAHJAPTOB M MOJIy4aeMOi MPO(GECCUr WK CIIEHUATFHOCTH CpeAaHero mnpodgec-
CHOHAJILHOTO 00pa30BaHUs».

®denepanbhblii 3ak0H 0T 10.01.2002 Ne 7-03 «O06 oxpaHe OKpyKaroiiei cpeash» (B pe.
ot 25.06.2012, c u3m. ot 05.03.2013) // C3 PD. — 2002. — No 2. — Cr. 133.

HuTepHeT- pecypcesl:

www.fcior.edu.ru (®enepanbHbiii HEHTp HHGOPMALMOHHO-00PA30BaTEIbHBIX PECYp-
coB). wwww.dic.academic.ru  (Axkagemuk. CioBapu W OSHIMKIONECIUH).
www.booksgid.com (Books Gid. Diextponnas 6ubdanorexa). www.globalteka.ru (I'so-
Oanreka. [obanbHas 6uONIMOTEKa HayYHBIX pecypcoB). Www.window.edu.ru (Eaunoe
OKHO JIOCTYIIa K 00pa3oBaTeIbHbIM pecypcam). WWW.st-books.ru (JIyunas yueOHast u-
TepaTypa).

www.school.edu.ru (Poccuiickuii oOpa3zoBaTesbHbIi mopTat. J[OCTYIHOCTh, KauecTBo,
3 HEKTUBHOCTB).

www. ru/book (DnekrponHast GMOIHOTEUHAS CHCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3oBatenbHbie pecypcbl MHTepHeTa — DHU3MKA).
www. school-collection. edu. ru (Exunas komtekims nudpoBbix 00pa3oBaTenbHbIX pe-
CypCOB).

https//fiz.1september.ru (yae6Ho-MeToinUecKast razera «Du3nkay).

www.n-t.ru/nl/fz (HoGenesckue naypeatsi o Gpusmke).

www.nuclphys.sinp.msu.ru (SInepuas ¢pusuka B UnTepHeTe).

www. college. ruffizika (TTonrotoBka k EI'D).

. Www.Kvant.mccme.ru (HayqHO-MOMmyJIIpHbINA (PU3NKO-MAaTEMAaTHIECKHUI JKYpHAI

«KBanT»). WwWw. Y0s. ru/natural-sciences/html (ectecTBeHHO-HAYYHBI KypHAT IS MO-
nonexu «IlyTb B HayKy»).

5.3. PexomMenganuu 1o peaan3alnvi IMCHUIIJIMHBI JJI HHBAJUAO0B M JiMI € orpa-

HAUYCHHBIMHA BO3MOKHOCTAAMHU 310POBbA

5.3.1. Hanu4ue cOOTBETCTBYIOIIMX YCJIOBHI peaju3aluy M CUUIIHHBI
st o0yyaromuxcst U3 Yuciia MHBAJIUIOB U JIUI] ¢ OTPAHUYEHHBIMUA BO3MOXHOCTSIMH

3/10pOBbsl HA OCHOBAaHMU NMHCbMEHHOTO 3asBJIEHUsI 00y4aroIerocs JUCUIUIMHA (podeccu-
OHAJILHBI MOJYJIb) PEaIM3yeTcss ¢ y4eTOM OCOOCHHOCTEH NMCHMXO(U3NYECKOTO Pa3BUTHS,
HHAWBUAYAJIbHBIX BO3MOKHOCTEH M COCTOSHHUS 300pPOBbA (glanee - MHAUBUAYAJIBbHBIX OCO-
O6eHHocTell); obecneunBaeTcs cOOIIOACHUE CIEAYIONIMX OOIIMX TpeOOBaHMMA: HCIOIB30BA-
HHUC CIICHHUAJIBHBIX TCXHUYCCKHUX CPCICTB O6y‘-IeHI/ISI KOJUICKTUBHOI'O U MHIAWBHUAYAJIBHOT'O
MOJIb30BaHMS, MPEIOCTABICHNE YCIYr acCHCTeHTa (IOMOIIHMKA), OKA3bIBAIOLIETO TAKOMY
o0ydaroremMycsi He0OX0ANMYIO0 TEXHHUYECKYIO ITOMOIIb, 0OECIIedeHne OCTyNa B 3/aHUs U
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MTOMENICHUSs, T/Ie MPOXOIUT y4eOHBIN mporece, pasmemenne Ha nopraie OCII neobxomu-
MBIX MaTE€pPHAJIOB ISl TEOPETHYECCKOW MOATOTOBKH, IS JJa0OPaTOPHBIX pabOT, MaTepUAIOB
JUTIsl CAaMOTIPOBEPKH 3HAHUM (KOMIETEHIIMI) ¥ MOJATOTOBKH K KOHTPOJIO 3HAHUM MO pasje-
JIaM JTUCHUIUTHHBI (TIPpo(heCCHOHATBHOTO MOIYJISI),  JAPYTHUE YCIIOBHsI, 0€3 KOTOPHIX HEBO3-
MO’KHO WJIY 3aTPYAHEHO 00ydeHHe 10 JUCIHUIUINHE (MPOPECCHOHATBHOMY MOIYIIIO).

5.3.2. Ob6ecneyeHue cod.1101eHUs 00LIUX TPeOOBaAHMIT

[Tpu peanuzanuu aucuuIUIMHBL (MPO(eCcCHOHATBHOTO MOIY/s) Ha OCHOBAaHWU IMHUChH-
MEHHOTO 3asBJICHHsS OOYydYaromerocs oOecreynBaeTcsi COOIOACHUE CIEIYIOUIMX OOIMX
TpeOOBaHMI: MPOBEJCHUE 3aHATHH U1 CTYAEHTOB-MHBAINAOB M JIMIl C OIPAaHUYCHHBIMH
BO3MOKHOCTSIMH 37I0POBbSI B OJJTHON ayJUTOPUU COBMECTHO C JAPYTHMH OOYYaIOLUIMMHUCS, HE
UMCIOLIMMHU OTPaHWYCHHBIX BO3MOXKHOCTEH 3/I0POBBS, €CIIM ATO HE CO3JAET TPYJHOCTEH
JUIs 00y4aroluXcsl; IPUCYTCTBUE B ayJJUTOPUU ACCUCTEHTA (ACCUCTEHTOB), OKa3bIBaroIlle-
ro(nx) oOy4arouMcsi HEOOXOJUMYI0 TEXHUYECKYIO ITOMOIIb C Y4ETOM HMX WHIUBHyallb-
HBIX OCO6€HHOCTeﬁ Ha OCHOBAaHHHM INHMCbMCHHOI'O 3asBJICHHUA, I10JIB30BaHHUC H€O6XOI[I/IMBIMI/I
00y4aroIMMCs TEXHUYECKHMHU CPEJICTBAMU C YY€TOM MX MHIMBUIYaJIbHBIX OCOOCHHOCTEH.

5.3.3. loBeaenne uH(popmanum 10 cBeJeHHs 00yYAIOMMXCSl ¢ OrPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI

Bce nokanbnabie HopmaTuBHble akThl OCII «BKMPIIK» no Bompocam peanuzauuu
JUCHUILIMH (Ipo¢eCCHOHAIbHBIX MOJyJIEH) TOBOASTCS 10 CBEACHUS 00yJaroUxcs ¢ orpa-
HUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbsSI B TOCTYITHOM AJis HUX (popme.

5.3.4. Peanu3anusi yBeJUYeHHUS] MPOAOKATEIbHOCTH MPOXOKIEHHS TPOMEKY-
TOYHOH aTTeCTALMH 1O OTHOLIEHHIO K YCTAHOBJIEHHOI MPOJAO/KUTEILHOCTH 15 00Yy-
YalUIerocsi ¢ OrpaHuYeHHBIMU BO3MOKHOCTSIMH 310POBbSI

HpOI[OJDKI/ITCJH)HOCTB IMPOXOKACHUA HpOMG)Ky’I‘O‘-IHOﬁ arTecraiguu 110 OTHOLICHHIO K
YCTaHOBIICHHOM IPOJOJDKUTEIFHOCTH YBEIWYMBACTCS MO MUCHMEHHOMY 3asBICHHIO 00Yy-
YJaromerocsa ¢ OrpaHn4YCHHbBIMU BO3MOKHOCTAMHU 310POBbS; ITIPOAOJDKUTCIIBHOCTh 3K3aMCHaA,
MIPOBOJIUMOI0 B MUCbMEHHOW (hopMe yBennunBaeTcss He MeHee uyeM Ha 0,5 gaca; mpoaosKu-
TENBHOCTh TIOJTOTOBKM OOYYaromIerocsi K OTBETy Ha JK3aMeHEe, NMPOBOAMMOM B YCTHOM
¢dopme, — He MeHee yeM Ha 0,5 yaca; NPoJOIKUTENILHOCTh OTBETa 00yYaroIIerocs Npu ycr-
HOM OTBETE yBeInuuBaercs He Oonee yem Ha 0,5 yaca

28






		2023-11-17T19:14:02+0400
	Хромов Александр Викторович




