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Oz[o6peHa HHKHOBOﬁ KOMMCCHEH CocraBiieHa B COOTBETCTBHM C Tpe6OBaHI/I${MI/IZ

(U3UKO-MaTEMATHYECKUX (benepanbHOrO0 TOCYIApCTBEHHOTO 00pa3oBaTEIlb-
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BO «AT'Y»



1. HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHON nucuuIuIMHbl PU3MKa MpenHa3HaueHa Ui U3y4eHus: (HU3UKH B
npodeccuoHanbHbIX 00pa3zoBaTenbHbIX opranuzanusx CIIO, peanusyroomux o0pa3oBaTelbHYIO
IpoTrpaMMy CpeHero o0miero oopa3oBaHus B Mpe/esiaX OCBOCHUS IPOTPaMMbl IIOATOTOBKU CHEIIH-
amuctoB cpeanero 38eHa [IIICC3 CITIO na 6a3e ocHOBHOTO OOIIEro oOpa3oBaHUs MPHU MOJATOTOBKE
CHELHUAITNCTOB CPETHETO 3BEHA.

Pabouas mporpamMma pa3paboTaHa Ha OCHOBE IMPUMEPHOM MpOrpaMMbl AUCHUILINHBI, TpeOOBa-
Huit ®I'OC cpeanero (momHOro) o0IIEr0o 00pa3oBaHus, MPEABIBIIEMBIX K CTPYKType, COIepKa-
HUIO U pe3yjbTaTaM OCBOCHHS y4eOHOI nucuurinibl @u3nka, B COOTBETCTBUU ¢ PekoMenaanusimMu
[0 OpTaHM3aIUH MMOJIYYCHHUS CPETHETO 00IIero o0pa3oBaHus B MpEJeiiax OCBOCHHUS 00pa30oBaTelb-
HBIX MIPOrPaMM CpEIHEro npoQeccuoHaIbHOr0 00pa3oBaHusl Ha 0a3e OCHOBHOTO 00iIero odpaszo-
BaHUs C yu4eToM TpeboBaHul (heaepaabHbIX TOCYIaPCTBEHHBIX 00pa30BaTeIbHBIX CTAH/IAPTOB H I10-
Jy4aeMou mpodeccuu WM CIeUUaIbHOCTU CpelHero npodeccuoHalIbHOro 0bpazoBaHus (TUCHMO
JemapramMeHTa TOCyIapCTBEHHON MOJUTHUKH B chepe MOAroToBKU padounx kajnpos u 1O Muno-
opuayku Poccun ot 17.03.2015 Ne 06-259).

Copneprxanue padouei nporpammbsl Or3nka HaPaBICHO HA JOCTHKEHHUE CIICAYIOMINX
meJie:

* OCBOCHHE 3HAHWH O PYHIAMCHTAIBHBIX (PU3NUYCCKUX 3aKOHAX W MPHHIIUIIAX, JCKAIUX B OC-
HOBE COBPEMEHHOH (pH3MYECKON KapTHHBI MHpA; HanOoOJIee BAXKHBIX OTKPBHITHIX B 00JIACTH
bu3KKY, OKa3aBIINX OIMpPEIENSIONIee BIUSHUE Ha Pa3BUTHE TEXHUKH U TEXHOJOTUH; METO/IaxX
HAyYHOTO IMO3HAHUS TIPUPO/IBI,

* OBJIQJICHHE YMEHUSMU MPOBOJUTH HAOIIO/ICHUS, INIAHUPOBATH U BBINOJHATH SKCIIEPUMEHTHI,
BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJENU, MPUMEHSIThH MOJTYYCHHbIC 3HAHUS MO (pU3MKe st
00BSACHEHUST Pa3HOOOPA3HBIX (PU3UYCCKUX SIBJICHUH W CBOWCTB BEMISCTB; MPAKTHYCCKH HC-
MOJIb30BaTh (PM3WYECKUE 3HAHUS; OLIEHHWBATH JIOCTOBEPHOCTh €CTECTBEHHO-HAY4YHOU MH(MOP-
MaIuu;

* pa3BUTHE MO3HABATEIBHBIX HMHTEPECOB, MHTEIIEKTYadbHBIX M TBOPYECKHX CIOCOOHOCTEH B
mporecce MPUOOPETEeHUsT 3HAHUK U YMEHHH M0 (PU3HMKE C HCIIOJIb30BAaHUEM PA3JIMUHBIX HC-
TOYHHKOB HH(OPMALIMU 1 COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUI;

* BOCHIHTAaHHE YOEKJICHHOCTH B BO3MOXKHOCTH ITO3HAHUS 3aKOHOB IMPHUPOJBI, HCIIOIH30BAHUS
JOCTIDKEHUH (U3MKH Ha 0Jaro pa3BUTHS YEJIOBEUSCKON ITUBMIIM3AINHN; HEOOXOIMMOCTH CO-
TPYJHUYECTBA B MPOIECCE COBMECTHOTO BBITIONHEHUS 3a]1a4, YBXXUTEIHHOTO OTHOIICHUS K
MHEHHIO OIIOHEHTA MPH 00CYXICHUHN MPOOIEeM eCTEeCTBEHHO-HAYYHOTO COZEpIKaHUs; TOTOB-
HOCTU K MOPAJIbHO-DTUYECKOW OIIEHKE HCIOJIb30BaHUS HAYYHBIX TOCTHIKEHHH, YyBCTBA OT-
BETCTBEHHOCTH 32 3aIIUTY OKPYKAFOIIEH CpeIbl;

* UCNOJb30BaHUE MPHOOPETEHHBIX 3HAHWA M YMEHWI AJSl PEIICHUs MPAKTUYECKUX 3a7ad 1o-
BCEIHEBHOMW KHM3HU, 0OecIedeHHs] 0€30MaCHOCTH COOCTBEHHOM JKU3HH, PAIIMOHATIHHOTO TIPH-
POJIOTIOIB30BAHUS U OXPaHbl OKPYKAFOIICH CPebl M BOZMOKHOCTh MPUMEHEHHS 3HAHUH TPU
pellIeHnH 3a7a4, BO3HUKAIOIINX B MOCIENYIomIel MpodeccnoHalbHOM 1eATeNbHOCTH.

B pabouyro mporpamMmy BKJIFOUEHO COJIEpXKaHWE, HampaBlieHHOE Ha (GOpMHpOBaHUE y o0ydaro-

HIUXCS KOMIETSHIINA, HEOOXOIUMBIX ISl KAYECTBEHHOTO OCBOEHHS MPOTPaMMbl TTOJTOTOBKU CITe-
nanuctoB cpennero 38eHa (IIICC3).



1.1. O0mas xapakTepucTHKa y4eOHOH JTUCUNIIMHBI PU3UKa

B ocHoBe yuebHol quciuminabl OU3uKa JeXKUT YCTaHOBKA Ha (OpMUPOBaHUE Y 00Yy4aIOIINXCS
CHCTEMBI 0a30BBIX MOHATUN (U3UKU U MPEICTABICHUI O COBPEMEHHOM (PU3MUECKOM KapTHHE MUPA,
a TaKkKe BbIpa0OTKa YMEHUH NMPUMEHATh (U3NYECKUEe 3HAHUS, KaK B MPO(ECCHOHATBLHOU JesTelb-
HOCTH, TaK M JJIsl peIEHMs] )KU3HEHHBIX 3a/1au.

MHorue mnosnoxxeHus, pa3BuBaeMble (U3UKOM, pacCMAaTPUBAIOTCS KaK OCHOBA CO3JIaHUS U UC-
M0JIb30BaHUsl MH()OPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TexHonoruii (MKT) — oxnoro u3 man6o-
Jiee 3HAUMMBbIX TEXHOJIOTMUYECKUX JOCTHKEHUH COBPEMEHHOW IUBUITN3ALINH.

®u3nKa JaeT KoY K MOHMMAHUIO MHOTOYHMCIICHHBIX SIBJICHUM U IPOLIECCOB OKPYKAIOILIETO MUpa
(B ecTecTBEHHO-Hay4YHbIX 00nacTsix). B dbusuke GopmupyroTcss MHOTHE BUIBI JESTEIBHOCTH, KOTO-
pble UMEIOT MEeTanpeIMeTHbIM Xxapakrep. K HUM B mepByrlo ouepesb OTHOCSTCS: MOJEIMPOBAHUE
00BEKTOB U MPOLECCOB, MPUMEHEHNUE OCHOBHBIX METOJIOB IMO3HAHUS, CUCTEMHO-UH(POPMAIIMOHHBIH
aHanmu3, (popMyIupoBaHHE TUIIOTE3, aHAIM3 U CHHTE3, CPaBHEHHE, 0000IIeHNE, CUCTeMaTH3AIHs,
BBISIBJICHHE MPUYMHHO-CIIEICTBEHHBIX CBS3€H, IOMCK aHAJIOTOB, yIIpaBieHHEe 00BEKTaMU U MPOIiec-
camu. MIMeHHO 3Ta NUCUUIUIMHA MO3BOJISET MMO3HAKOMUTH OOYYaOIIMXCSl ¢ HayYHBIMH METOJaMU
MO3HAHUS, HAYYUTh UX OTJIMYATh TUTIOTE3Y OT TEOPUU, TEOPUIO OT IKCIIEPUMEHTA.

®u3rka UMeeT oueHb OOJIBLIOE M BCEBO3PACTAIOIIEE YHUCIO MEXKIUCIUIUIMHAPHBIX CBA3EH, IpH-
YeM Ha ypOBHE Kak MOHATUHHOrO ammapara, Tak U MHcTpyMeHTapus. Cka3aHHOE MO3BOJISET pac-
cMaTpuBaTh (U3NKY KaK METAIUCHUIUINHY, KOTOpas MPEAOCTABISET MEXIUCIUILTMHAPHBIN S3BIK
JUTSL OMTUCAHMS HAYYHOU KapTUHBI MUpA.

OwusmKa SBISETCS CUCTEMOOOPA3YIOIUM (PAKTOPOM UIsl €CTECTBEHHO-HAYYHBIX y4eOHBIX Mpej-
METOB, IMOCKOJIbKY (pU3UYeCKHe 3aKOHBI JISKAT B OCHOBE COJIEPKaHUs €CTECTBO3HAHUS U CHEIHAIIb-
HBIX JAUCLUIUIMH (TEXHUYECKas MEXaHUKA, JIEKTPOTEXHUKA U JIEKTPOHUKA, U JIp.). YueOHas aAuc-
mumnHa u3nka co3gaer yHuBepcaibHyl0 0a3y Ui U3ydeHus o0menpodeccuoHalbHbIX U CIIe -
AIBHBIX TUCIUTUINH, 3aKIabiBast QYHIAMEHT JIJIsl TOCJIEIYIONIETO 00ydeHUsT 00yJarouxcsl.

OO6nanas TOru4ecKoil CTpOMHOCTBIO U ONMUPASACH HA SKCIEPUMEHTANIbHbIE (aKThl, yueOHas Auc-
nuruinHa dusnka Gopmupyer y 00ydaromuxcsi MOAIMHHO HaydHOe MUPOBO33peHne. Pusnka sBis-
€TCsl OCHOBOW yYEHMs O MaTepUaIbHOM MHUPE U peIlaeT MpodieMbl 3TOT0 MUpA.

[Tpu ocBoennu cnernuanbHocTe CIIO TexHuueckoro mpoduist npodeccnoHaIbHOTr0 00pa3oBa-
HUs (u3uKa nzydaercs Oosee yriyOjaeHHO, Kak MpoduibHas yueOHas TUCHMIUIMHA, YUYUTHIBAIOIIAs
cnenuduKy ocBanBaeMbIx criermaiibHocTei: 15.02.01; 26.02.02; 26.02.03; 26.02.05; 26.02.06.

B copepxanum yueOHOM AMCHMIUIMHBI MO (U3MKE NpPU MOATOTOBKE OOYYAIOIIMXCS MO CHELH-
IBHOCTSIM TEXHUYECKOro Mnpoduiisi nmpodeccuoHaIbHOro 00pa3oBaHus MPO(UIBLHONW COCTaBIIsIO-
el sBiseTcs paszzen «IeKTPOAUMHAMHUKAY, TaK KaK OOJIBIIMHCTBO CHENUATbHOCTEN, OTHOCSIIUX-
Csl K TOMY NPOQUIII0, CBA3aHBI C JIEKTPOTEXHUKON U 3JIEKTPOHUKOM.

Teoperuueckue cBeACHUS MO (PUNKE JTOTOIHAIOTCS JEMOHCTpAUAMU U TaOOpaTOPHBIMHU pabo-
tamu. [Ipu uznoxxenuu mMarepuana coOa0gaeTcss €AMHCTBO TEPMUHOJIOTUN U 0003HAYEHUI B COOT-
BETCTBUU C JICHCTBYIOIIUMHU CTaHAapTaMHU.

PaGouast mporpamma coctout u3 Beenenus u 7 paznenoB: «Mexanukay, «OCHOBBI MOJIEKYIISIP-
HOU (PU3MKH M TEPMOJMHAMUKNY, «DNEKTpoIuHaMuKay, «KonebaHus U BOIHbI, «ONTHKaY, «Je-
MEHTBI KBAaHTOBOW (DU3UKNY, «IBOMIOIMS BeeneHHom.

Me:xInCUUIUIMHAPHBIE CBA3H IIPOCIIEKUBAIOTCA C TUCHUIUIMHAMU MareMaTtuka; DIeKTpOHUKa
U 2JIEKTPOTEXHHKA; TexHuueckas TepMoIuHAMUKa U Tertonepeaayda; CBapoyHoe MPOU3BOJICTBO.

Bunsl camoctosTensHONW paboOThl, MPUMEHSEMBbIE TPU peaIn3alldi MPOrpaMMbl TUCIIUITITMHBI
dusuka:

® [I0ATOTOBKA COOOIEHUS, KPOCCBOPOB;

® COCTaBJICHHME TECTOB, TAOJIHII, CXEM;

® H3TOTOBJICHUE MOJICIICH;

® peuleHME 3a/1ad.

MeTtonapl 0Oy4eHMS:



e cioBecHbIE (Oecena ¢ TOCTaHOBKOM MPOOJIEMHBIX BOITPOCOB);

®  HarJsIHbIC (CXEMBI, TaOIHUIIbI);

® aKTHBHBIC U MHTEPAKTUBHBIC (MO3TOBOU IITYpPM, paboTa B MAJIBIX TPYIIaX, Ae0aThl, IKC-
Kypcun).

1.2. MecTo y4eOHOI TMCHUIIIMHBI B Y4eOHOM IJIaHe

VYuebnast nucrumnHa Ousnka BXoIUT B 00111€00pa30BaTebHYIO OATOTOBKY KaK ydeOHas Tuc-

LUIUIMHA TI0 BBIOODY.

HOCJIGI[OBB,TGJ’IBHOCTB HU3YUCHHUA TEM MNpPOrpaMMbl paCKpbIBACTCA B TCMATHYCCKOM ILJIAHC. IIo

KaX/10i yueOHOI TemMe NPUBOJATCS 00001eHHbIE TPEOOBaHUS K JINYHOCTHBIM, METAlpeIMETHBIM U
IIPEAMETHBIM pE3yJbTaTaM.

1.3. Pe3yaibTaThl 0CBOCHHS YUeOHOM JMCHUIIIHHBI

OcBocHue coaepkanus yaeOHoW auciuiInHbl Ou3nka obecreynBaeT JOCTHKCHHE 00yJaronu-

MUCH CICAYIOIUX PE3YyJIbTATOB:
JAUUYHOCMHbBIX:

Y4yBCTBO TOPJIOCTH U YBaXKCHHS K UCTOPHH U JOCTIIKCHUSIM OTCUECTBCHHON (PH3MUYECKON HAYKH;
(pu3HMUecKH rpaMOTHOE MOBE/ICHHE B TPO(ECCHOHATBHOM ACATEIBHOCTH U OBITY MPH 00paLCHUH
¢ mpubopaMu U yCTPOHCTBAMU;

TOTOBHOCTb K MPOIOJDKCHUIO 00pa30BaHus U MOBBILICHUS KBaTH(DUKALUK B U30paHHOM mpodec-
CHOHAJIbHOM JACATEIbHOCTU H O0OBEKTUBHOE OCO3HAHUE POJIH (DU3UUECKUX KOMIICTCHIHI B 9TOM;
YMEHHUE HCIOB30BaTh JOCTIKEHUSI COBPEMEHHON (U3NYECKON HAyKH U (PU3NYECKHX TEXHOJIO-
TUW JJIS TIOBBIIICHUS COOCTBEHHOTO HMHTEIUIEKTYaJIbHOTO Pa3BUTHUS B BBHIOPAHHOU Mpodeccuo-
HaJIbHOM JIeITENbHOCTH;

YMCHHUE CaMOCTOATCIBHO I[O6I)IB3TI) HOBBIC JIA ceos (1)I/IBI/I‘~ICCKI/I€ 3HAHUSA, UCIIOJB3YA IJId 9TOro
AOCTYIIHBIC HCTOUYHHUKHN I/IH(bOpMaIII/H/I;

yYMEHHE BBICTPanBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIICHUS B KOMaH/Ie 10 PEIICHHIO OOIINX 3a-
nad;

yYMEHHE YIPaBISATh CBOCH IO3HABATENBHON AEATEIBHOCTHIO, MPOBOANUTH CAMOOILEHKY YPOBHS
COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO PAa3BUTHS,;

Memanpedmemnblx:

MCIIOJIb30BaHNE PA3IMYHBIX BUIOB MO3HABATENLHON NEATENbHOCTH NJS perieHus] (PU3nIecKux
3a/1a4, MPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOACHUSI, ONTUCAHHSI, U3MEPEHHUS, IKCIIe-
PUMEHTA) AJIs U3YYEHHUS Pa3IMUHbIX CTOPOH OKPYXKaroIle 1eiCTBUTENbHOCTH;

MCIIOJIb30BaHNE OCHOBHBIX MHTEJUICKTYAIBHBIX OIEpalHii: TOCTAHOBKU 33/1a4yH, (OpMYyIHpOBa-
HUS TUTOTE3, aHallu3a U CHHTE3a, CPaBHEHUs, 000OIIEHHUs, CUCTEeMATU3allu, BBISIBICHUS TPH-
YUHHO-CJICACTBCHHBIX CB?I3€I\/'I, IIOMCKa aHaJIOI'OB, (1)OpMy.]'II/IpOBaHI/I$[ BBIBOJAOB AJId U3YUCHUA pa3-
JUYHBIX CTOPOH (PU3UUYECKUX OOBEKTOB, SIBICHUN U MPOLIECCOB, C KOTOPHIMUA BO3HHKAET HEOOXO-
JTUMOCTh CTAJIKUBATHCS B Mpo(decCHoHaIbHOM cdepe;

yYMEHHE T€HepUPOBATh UICH U OTMPEENIATh CPEICTBA, HEOOXOAMMBIE IJISl X PeasIU3allui;
YMEHHE WCIOJIb30BaTh PA3IMYHbIC UCTOYHUKHU ISl TIOMyYeHUs] PU3NYECKo WHQOpMAIINH, OIle-
HUBATh €€ JOCTOBEPHOCTH;

YMCHUEC aHAJIU3UPOBATh U MPCACTABIATH I/IH(bOpMaHI/IIO B PA3JIMYHBIX BUOAX,

YMCHUC HY6J'II/I‘—IHO MNpEaACTABIIATE PE3YIbTATHI COOCTBEHHOI'O HCCIICO0BaHMs, BECTU JUCKYCCHH,
JOCTYITHO ¥ TAPMOHHYHO COYeTasi coJiepKanue u (GopMbl MpeacTaBsseMol HHPOPMAaLINY;

npeomemmuix:

c(OpPMHPOBAHHOCTD MPEICTABICHUI O POJIU U MeCTe (PU3UKU B COBPEMEHHON HAayYHOU KapTHHE
MUpa; TOHUMaHue (PU3NIECKOM CYIIHOCTH Ha0It01aeMbIX BO BeenieHHoH siBeHuil, poiu Gpu3nku



B (popMHpoBaHUU Kpyro3opa U GyHKIHMOHAIBLHON IPaMOTHOCTH Ye€JIOBEKa JJIsl PEeIleHUs MPaKTH-
YECKHX 3aJ1ay;
BJIaJICHHE OCHOBOMOJIATAIOIIMMU (PU3NYECKUMHU TMOHATUSMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPHUSMU; YBEPEHHOE UCIIOJIb30BaHUE (DU3MUECKON TEPMUHOIOTUN M CHMBOJIUKU;
BJIa/ICHHE OCHOBHBIMU METOJIaMU HAay4YHOTO MO3HAHUS, UCIIOIB3YEMBIMU B (PU3HKE: HAOIIOICH U-
€M, OIMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;
yMeHHsI 00pabaThiBaTh Pe3yIbTaThl H3MEPEHUN, OOHAPYKHUBATh 3aBHUCHMOCTh MEKIY (hu3mde-
CKUMH BEJIMYUHAMU, OOBSICHITH MTOJTY9CHHBIC PE3YJIbTAThI U JCJIaTh BBIBOIBI,
c(OpMUPOBAHHOCTh YMEHUS pelaTh PU3NUECKHE 3a/1a4H;
c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIyY€HHbIE 3HAHUA JJIsI OOBSCHEHUS YCIIOBUHM MPOTe-
KaHus GU3NYECKUX SBJICHUM B Mpupoe, npodeccuoHanbHol cdepe U A NPUHATHS MpaKTHye-
CKHUX PELICHUH B IOBCEAHEBHOW KU3HU;
c(OpMHUPOBAHHOCTH COOCTBEHHOM MO3UIMK MO OTHOIICHHUIO K QU3ndeckor HHPpOpMaIuu, MoJy-
4aeMOU U3 Pa3HbIX HCTOYHHUKOB.

B 3aBepiienuu pasnenoB «MexaHukay, «OCHOBBI MOJICKYJIIPHOW (U3UKH ¥ TCPMOJTHUHAMUKH,

«InexTpoauHaMuKay, «ONTHKa», « DJIEMEHThI KBAHTOBOW (DM3UKH» IIPOBOJATCS KOHTPOJIBHBIC pa-
OOTHI.

[Iporpamma paccuntana Ha 179 vacoB, B ToM unciie 22 4aca J1a0OpaTOpHBIX paboT u 6 4acoB

MPAKTUYECKHX 3aHATHI; 10 yacoB KOHCYIbTaIMil U 53 yaca caMOCTOSTCIILHON BHEAyIUTOPHOH pa-
OOTHI.

[TpomesxyTouHO# (HhOpMOIi aTTECTAIMK SBISIETCS 9K3aMEH BO BTOPOM CEMECTpe.



2. TEMATUYECKHWU IUIAH

Koui-Bo aya. yacoB npu o4Hoii

MakcumaJjibHasi ¢opme o0yueHus CaMmocTosiTeJIbHasI
HanMeHoBaHHe PAa3/1eJ0B H TeM Harlll)l};l(c)zﬂ(:6l¥:cam Beero J;:ﬁﬁ: I::‘):K pa]?;i?)cos?,y::cm
BBenenue 1 1 - -
PA3JIEJI 1. Mexanuka 16 10 - 6
Tema 1.1. Kunemaruka 2 1 - - 1
Tema 1.2. 3akoHbl MEXaHUKH
6 4 - - 2
Hprotona
Tema 1.3. 3axoHbI COXpaHEHUS B 8 5 i i 3
MEXaHHUKE
KonTpoubnas padora Nel. Me-
XaHMKa. 3aKOHBI CO- 1 1 - - -
XPAHCHUS B MEXaHHUKE
PA3JIEJI 2. OcHOBBI MOJIEKY-
JApPHOl  (u3ukM u 41 27 6 2 14
TEePMOIMHAMHMKH
Tema 2.1. OcHOBBI MOJEKYJISAP-
HO-KWHETUYECKON TeO- 15 10 2 - 5
pun. neansHelii ras
Tema 2.2. OCHOBBI TE€pPMOJIMHA- 9 6 i 2 3
MUKH
Tema 2.3. CpolicTBa napos 6 4 2 - 2
Tema 2.4. CBoiicTBa )XUIKOCTEH 6 4 2 - 2
Tema 2.5. CBolicTBa TBEpIbIX TEI 5 3 - - 2
KonTpoubnas padora Ne2. Mo-
JeKynspHas (usuka u 1 1 - - -
TEPMOJMHAMHKA
PA3JIEJI 3. DaekTpoguHaMuKa o4 37 6 4 17
Tema 3.1. DnexTpuueckoe mose 12 8 - 2 4
Tema 3.2. 3aK0OHBI MTOCTOSTHHOTO o5 17 4 2 8
TOKa
KonrTposbnass  padora  Ne3.
ONEKTPUYECKOE TIOJE. 1 1 ) ) )
3aKOHBl TOCTOSIHHOTO
TOKa
Tema 3.3. DnexTpuueckuii ToK B 11 8 2 i 3
pPa3IMYHBIX Cpeaax
Tema 3.4. MarautHoe nose 3 2 - - 1
Tema 3.5. DnexrpomarHuTHas 3 5 i i 1
WHTYKITHST
PA3JIEJI 4. Kosebanusi u BOJI- 17 12 2 i 5
HBI
Tema 4.1. MexaHnuueckue KoJe- 5 4 2 i 1
OaHus
Tema 4.2. Yrpyrue BoJHBI 3 2 - - 1
Tema 4.3. DIeKTpOMarHUTHBIE
9 6 - - 3
KoseOaHus




PA3JIEJI 5. Ontuka 16 11 4 B
Tema S.1. [Ipupoga cBeta 5 4 2 1
Tema 5.2. BosHoBbIE cBoOMCTBa 10 7 5 3
CBeTa
KonrTposbnasi pabdora  Ne4.
DNeMeHTBl  AJIEKTPOJU-
HaMUKH.  ODJeKTpoMar- 1 1 - -
HUTHBIE Konebanus. Omn-
THKa
PA3EJL 6. U3J16MeHTbI KBaH- 17 11 2 6
TOBOM (PM3HKHU
Tema 6.1. KBantoBas ontuka 3 2 - 1
Tema 6.2. duszuka aToma 3 2 1
Tema 6.1;.ad>1/131/11<a aTOMHOI'O S1- 11 - 9 4
KonrTposbnass  pabdora  NeS.
CrpoeHue aTroma U KBaH- 1 1 - -
ToBast (hr3HMKa
PA3JEJI 7. IBoaonus Beelen- 2 2 2
HOM
Tema 7.1. CTtpoeHue u pa3Butue
. 2 2 2
Bcenennon
Koncyabranumn 10
Bcero 179 116 22 53




3.1. CONEP)KAHUE YYEBHOMN TUCHUTIIMHBI

BBenenue

Oduznka — (QyHIaMEHTaIbHASI HAYKa O IPUPOJIC.

EcTecTBeHHO-Hay4UHBIN METOJ ITIO3HAHMS, €0 BO3MOXHOCTH M TPaHULbl IPUMEHUMOCTH. DKCIIe-
PUMEHT M TEOpHs B IpoIecce MO3HAHMs MpUpoasl. MonenupoBanue (pU3NYeCKUX SIBICHUH U TPO-
neccoB. Poiib 3KcnepuMeHTa U TEOPHM B IPOLECCE MO3HAHUS NpHUpoAbl. Pu3znueckas BEIMYMHA.
[TorpemHocTn u3MepeHuit pu3nueckux BenndrnH. Ou3ndecKkue 3aKOHBI. [ paHUIIBI TPUMEHUMOCTH
¢busnueckux 3akoHOB. [loHATHe 0 du3nueckoil kapTuHe Mupa. OU3nMKa U aCTPOHOMUS. 3HAUCHUE
¢u3uku npu ocBoenuu creruansHocreit CIIO.

Pasznea 1. Mexanuka

Tema 1.1. Kunemaruka

Mexanunueckoe asmxenue. Ilepememenue. Ilyre. Ckopocts. PaBHOMEpHOE npsiMONMHEHHOE
JBIDKEHUE. YckopeHue. PaBHomepemMeHHoe mpsMoiMHENHHoe BukeHue. CB0OOOIHOE MajeHue.
JIBmkeHue Tena, OpOIIEHHOTO MO YITIOM K TOPU30HTY. PaBHOMEpHOE ABIKEHHE TTO OKPYKHOCTH.

Tema 1.2. 3akounl Mexanuku HoroToHa

[Tepserit 3axkon Hetotona. Cuina. Macca. Umnynbsc. Bropoit 3akon Hetotona. OcHOBHOM 3aK0H
KJaccuyeckoil tuHamMuku. Tperuit 3akoH HbroTOHA. 3aKOH BCEMUPHOTO TATOTEHMS. | paBUTAIIMOH-
Hoe nosie. Cuna tsxectu. Bec. CriocoObl n3mepenus Maccsl Tesl. CHilbl B MEXaHHKE.

HccnenoBanue ABMKEHUS TeNa MO IeHCTBUEM MOCTOSSHHOW CHJIBL.

N3ydeHrne ocoOEHHOCTEN CUITBI TPEHUSI (CKOJIbKEHUS).

Tema 1.3. 3axoHbI cOXpaHeHHS B MeXaHHUKe

3akoH coxpaHeHus: uMmityibca. Ummynsc. PeaktuBHOe nBmxkenue. Pabora cumibl. PaboTa moren-
HuagbHbIX cuil. MomHocTh. DHeprud. Kunernueckas sHeprus. llorennuanbHas sHeprus. 3akoH
COXpaHEHHUsI MeXaHW4YecKor sHeprun. [IpuMeHenne 3akoHOB COXpaHEHUSI.

N3yueHune 3aKoHa COXpaHEHUsI UMITYJIbCA.

CoxpaHeHHE MEXaHWYECKOW SHEPTHH TP JABMIKEHUW TeJa MO JEHCTBUEM CHIIBI TSHKECTH U
YOPYTOCTH.

CpaBHeHmE paOOTHI CHUJTBI C U3MEHEHNEM KMHETHYECKOW SHEPTUH Tea.

M3ydeHne 3aKOHOB COXPaHEHHUs Ha TIPUMEpE yaapa MapoB U OATUCTHYECKOTO MAsITHHUKA.

Hemoncmpayuu:

3aBUCHMOCTh TPAEKTOPUU OT BHIOOpA CUCTEMBI OTCUETA.

Bubr MEXaHUYECKOTO TBUKECHUSI.

3aBUCUMOCTD YCKOPEHHMS Tella OT €r0 MacChl U CUJIbI, IEUCTBYIOIIEH HA TETIO.

CrioxeHue cuil.

PaBeHCTBO M IPOTUBOIOJIOAKHOCTH HAIPABICHUS CUJT JCHCTBUS U TPOTUBOICHCTBHUS.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT J€(POpPMAIIHH.

Cunel TpeHusL.

HesecomocTs.

PeaktuBHOE NBHXKEHUE.

[Tepexo MOTEHITMAIBHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

CBOOOIHBIC U BBEIHYK/ICHHBIE MEXaHUYECKHe KolieOanus. Pe3oHanc.



CamocrosiTesibHasi paboTa (BHeayAUTOPHAS):

1. Pemenue 3anau o teMe «MexaHMUeCKOe JABMKEHUE» (110 MHIUBUIYATbHOMY 3a/1aHUIO).
[ToarotoBka coobmenus no teme: «Mcaak HproToH — co3marens kiaccuueckon (pusuxmy», «Be-
JTUYaiIme OTKPhITHS GU3uKny, «CHIbl TPEHUs» (110 BEIOOPY).

Pemenue 3anauy Ha TeMy: «3aKOHBI IMHAMUKW (110 MHAWBUYAJIbHOMY 33JJaHUIO).

Pemenue 3ana4 Ha TeMy: «3aKOH COXPAaHEHUS UMITYJIbCay (110 MHAUBUAYATbHOMY 3a/1aHUIO).
Pemienue 3a1au Ha TeMy: «3aKOH COXpaHEHUS SHEPTUN» (TI0 UHIUBUAYATHLHOMY 3a/IaHHIO).
[TonroroBka cooOmienust Ha Temy: «l[IpuMeHeHne 3aKOHOB cOXpaHEHHs B MexaHukey, «Cepreit
[TaBnoBuu KoposieB — KOHCTPYKTOP M OpraHu3arop NPOU3BOACTBA PAKETHO-KOCMUYECKON TEX-
HUKN (110 BEIOOPY).

N

©o ok w

KonTpoasnas padora Nel o teme: «MexaHuka. 3aKOHbI COXPAHEHHUSI B MEXAHUKEY.
Paszpnes 2. OcHOBBI MOJICKYJISIPHOM (PU3UKU M TEPMOJIMHAMMKH

Tema 2.1. OCHOBBI MOJIEKYJIIPHO-KHHeTHYeCKOH Teopuu. UeaabHblii ra3

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TeopuH. Pasmepsl 1 Macca MOJIEKYJT U aTo-
MoB. bpoyHoBckoe nemxkenue. Jnddysus. Cuitbl 1 23HEPTHST MEKMOJICKYJIIPHOTO B3aUMOJICHCTBUS.
CtpoeHue ra3000pa3HbIX, KUAKUX U TBepAbIX Tel. CKOPOCTH ABMKEHUS MOJIEKYJ M UX U3MEpPEHUE.
WneanbHsriii ras. /laBnenue raza. OCHOBHOE ypaBHEHUE MOJICKYISPHO-KUHETUUECKOU TEOPUH T'a30B.
Temnepatypa u ee uzmepenue. Mzonporeccol. ['a30Bbie 3aKOHBI. AOCOIOTHBIN HYJb TEMIIEPaTyPh.
TepmonuHaMuueckas IIKajga TEeMIEPaTypbl. YPaBHEHHE COCTOSHUS WJCAIBHOrO Taza. MomsipHas
ra3oBasi IOCTOSTHHAA.

JlabopaTopnasi paGora Nel
[IpoBepka 3akona boiutst- Mapuorra.

Tema 2.2. OCHOBBI TEPMOAUHAMUKHU

OcHOBHBIE TIOHSTUSA U OTpeieieHusl. BHyTpeHHss 2Heprust cucTeMbl. BHYTpeHHsIs1 sHEprus uje-
anpHOTrO ra3za. Pabora u temnnora kak Gopmbl nepenayu 3Heprun. TenaoeMKocTb. Y AenbHas Terio-
€MKOCTb. YpaBHEHHE TEIIOBOTO Oananca. [lepBoe Havano TepMoinHaMuKU. ArabaTHBIN TTPOIIecC.
[Tpunuun aeiictBus temnoBoit mamuubl. KII/] TemoBoro asurarens. Bropoe Hauano tepmoanHa-
MHUKHU. XOJOAWIbHBIE MAalIMHBL. TermoBeie ABUratenu. OxXpaHa npuposbl.

IMpakTnyeckoe 3ansaTueNel.
IIpruMmeHeHne nepBoro 3ak0Ha TEPMOJIUHAMUKHU K U30ITPOLIECCAM.

Tema 2.3. CBoiicTBa napoB
Ucnapenune n konaeHcarus. HaceieHHbIi map u ero cBorcTBa. AOCOMIOTHAS U OTHOCUTEIhHAS
BIIQXXKHOCTh BO3Ayxa. Touka pockl. Kunenue. 3aBUCUMOCTb TeMIIEpaTypbl KUIMEHUSI OT JIaBJICHUSA.

[TeperpeTsiil map M €ro UCHOJIb30BAHUE B TEXHUKE.

JlaboparopHasi padora Ne2.
N3mepenne BIaXKHOCTU BO3/1yXa.
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Tema 2.4. CBolicTBa ;KHAKOCTEH

XapaKTepI/ICTI/IKa KHUIKOro COCTOsSAHHUS BCIIECCTBA. HOBerHOCTHHﬁ clIon KHUIKOCTH. 9H€pI‘I/IH

MMOBEPXHOCTHOTI'O CJIOA. SIBnenus Ha T'paHULC )KUAKOCTU C TBEPABIM TCIOM. KaHI/IHHHpHBIe SIBJICHHUA.

Ka.

JlabopaTopnasi padora Ne3.
M3mMepeHue noBepXHOCTHOIO HATSKEHUS JKUJKOCTH.
Tema 2.5. CBoiicTBa TBepABIX TeJl

XapakTepHucTUKa TBEPJIOrO COCTOSHUS BEIIECTBA. YIIPYrUe CBOMCTBA TBEPABIX Tel. 3akoH ['y-
MexaHnyeckue CBOMCTBA TBEPABIX Tel. TeIIoBO€ pacHIMpEeHUE TBEPIABIX TEN U KUAKOCTEH.

IInaBneune u KpucTaliiu3anus.

N

o ok

~

10.

11.
12.

13.
14.

Habmronenue nporecca kpuctanuzanuu. M3yuenue nepopmannuu pacTssKeHuUsI.
N3ydenue TernaoBoro paciiupeHus: TBEPbIX TEIL.

H3ydeHrne 0cOOEHHOCTEH TEMI0BOIO PACIIUPEHUS BOBI.

Hemoncmpayuu

JBuxenne OpoyHOBCKHX dacTull. Juddysus.

M3meHeHune AaBlieHus ra3a ¢ U3MEHEHUEM TEMIEPaTyphl IPU MOCTOSIHHOM 00beMe.
N3otepmuueckuii 1 n300apHBIN MPOIECCHI.

H3MmeHeHre BHYTPEHHEH SHEPTrUu Tell IPU COBEPIICHUH PAOOTHI.

Mojenu TEIUIOBbIX ABUTATEIEH.

Kunenue Boabl IpU MOHUKEHHOM JaBJICHUU.

IlcuxpomeTp U TUTPOMETP.

SIBneHns MOBEPXHOCTHOIO HATSKEHUS U CMaYMBaHMSL.

Kpucramisl, amopdHbIe BelecTBa, )KUIKOKPUCTATUIMUECKUE Tea.

CamocrosiTesibHas padoTa (BHeAyIMTOPHAs):

CocraBneHne KoHCIIeKTa Ha TeMy: «/ICTopusi aTOMUYECKUX YUEHUN».

Pemenue 3aau Ha Temy: « ['a30Bble 3aKOHBD) (IT0 UHIMBHIYyaTbHBIM 3aJIaHUSM).

Pemenne 3agau Ha Temy: «YpaBHeHue Knaneiipona-MenneneeBa.» (110 MHAUBUAYAJIbHBIM 3a-
JAHUSIM).

CocraBnenue koHcniekTa Ha TeMy: «[IprMeHeHne ra3oBbIX 3aKOHOB B CBOEH PO eccCum».
Pemenue 3anau Ha Temy: «l3ompornecch» (10 MHAUBUAYAIbHBIM 33aHUSAM).

Pemenue 3anau Ha Temy: «/3MeHeHHe BHYTpEHHEH SHEpruu U padota» (10 MHAUBUAYAIbHBIM
3a/IaHUSIM).

CocraBnenue kpoccBopaa Ha TeMy: «OCHOBBI TEPMOJIMHAMUKI.

Pemenne 3amau Ha TeMy: «lIpumeHeHHE MEepBOro Hayana TEPMOIUHAMHUKN»

(M0 MHAMBUIYATIbHBIM 3a/1aHUSM).

Pemenue 3anau Ha TeMy: «lIpuMeHeHue 3aKkoHa TEPMOAMHAMUKH K M30mpoueccam» (10 UHIN-
BU/yaJIbHBIM 3a/IaHUSIM).

[ToarotoBka coobuienus Ha TeMy: «BzaumoneiicTBue atmocdepsl u ruapocdepsd», «M3mepu-
TEU BJIQXHOCTU BO3ayXa» (110 BEIOODY).

Pemienue 3a1a4 Ha TeMy: «BiaxHOCTB BO3IyXay (M0 MHIUBUAYATbHBIM 33aHUSAM ).

Pemenue 3anad Ha Temy: «[loBepxXHOCTHOE HATSKEHUE KUIKOCTH» (IO MHIUBUAYAIbHBIM 3a-
JTAHUSIM).

Pemenue 3anau Ha Temy: «KanwuisgpHsle siBIeHUs» (110 MHIUBUAYAIbHBIM 33aHUSAM).
[ToaroToBka cooOLIEeHHI HA TEMY: «YUYeT TEeIJIOBOTO PAaCIIMPEHUsI MAaTepHaIOB, HCIIOIb3YyEMBIX
IPY HKCIUTyaTallMy IPOMBIIUIEHHOTO U Cy10BOro 000pyoBaHus», «Biausaue nedexros Ha du-



3U4YECKHEe CBOWCTBA KPUCTAILUIOBY, «OKHUIKHE KPUCTAIUIB» (C yU4ETOM CHEIHalIbHOCTH) (110 BBI-

oopy).
15. Pemrenue 3amau Ha TeMy: «CBOMCTBA TBEPABIX Te» (110 MHIUBUAYaIbHBIM 3aJaHHSIM).

KoutpoabHas padora Ne2 mo teme: «MoekyispHas Gu3uka 1 TEPMOJIUHAMHUKA.

Paspnen 3. duekrpoauHamuka

Tema 3.1. DuekTpUYecKoe moJe

DJIEKTPUYECKUE 3apsA/ibl. 3aKOH COXpaHEeHHs 3apsana. 3akoH Kymona. DiekTpuyeckoe Iode.
HampspkeHHOCTh AJIeKTprudecKoro mouisd. ['padudeckoe n300pakeHUE IIEKTPUUECKOTO TMOJIS 3apsi-
eHHbIX Ten. [IpuHiun cynepno3unuu nonei. Pabora cun snexkrpocratuueckoro nois. [loteHmu-
an. PazHocTh MoTEHIIMAIOB. DKBUIIOTCHIIMAIBHBIEC TOBEPXHOCTU. CBA3b MEXKAY HAIIPSKEHHOCTHIO U
Pa3HOCTHIO MOTEHIIUAJIOB AIEKTPUUECKOro nofsl. IudnekTpuku B anekTpudeckoM mose. [lonspusa-
nus JudaNeKTpuKkoB. IIpoBoguuku B anekrpuyeckoM mosie. Konmencaropel. CoelMHEHHE KOH-
JIEHCATOPOB B OaTapero. DHeprus 3apsKeHHOT0 KOHACHCAaTOpa. DHEPTHUsl 2IEKTPUIECKOTO MOJIS.

IpakTnyeckoe 3ansitue No2.
CoennHeHne KOHEHCATOPOB.

Tema 3.2. 3aK0HBI MOCTOAHHOI'0 TOKA

YcnoBus, HeOOXOIUMBIE /I BOSHUKHOBEHHUS | TOICPIKaHUS dJIEKTPHIecKoro Toka. Cuia Toka
U IJIOTHOCTH ToKa. 3akoH Oma i yuyacTka nenu 6e3 D/IC. 3aBUCHMOCTD 3JIEKTPHUYECKOTO COMPO-
TUBJICHUSI OT MaTepuasia, JUIMHBI M TUIOMIAIU TMONEPEUYHOr0 CEUEHUs] MPOBOJTHUKA. 3aBUCUMOCTH
ANEKTPUUECKOTO COMPOTUBJIEHUS MPOBOJHUKOB OT TEMIIEPATypbl. DNEKTPOJBHXKYIIAsi CHJIa UCTOY-
HUKa TOoKa. 3akoH Oma s moiHou 1nenu. CoenrHeHne MpoBOAHUKOB. CoeMHEHNE UCTOYHUKOB
aIIeKTpUYecKoii sHepruu B O6atapero. 3akoH Jxoyns—IIenna. Pabota 1 MOIITHOCTE 3JIEKTPUIECKOTO
ToKa. TemnnoBoe ASHCTBUE TOKA.

N3yuenue 3akoHa Oma Juisl ydacTKa LENH, MOCIAEA0BATEIbHOIO U MapajyieIbHOTO COSAMHEHUS
MIPOBOJTHUKOB.

N3yuenune 3akoHa Oma i OJTHOU LIETIH.

Ornpenenenne ko3P huUIIHEeHTa MOJIE3HOTO ACHCTBUS MIEKTPUIECKOTO YAMHUKA.

Ornpenenenne TeMepaTypbl HUTH JIaMIIbl HAKaJIUBaHUSI.

JlabopaTopnasi pabora Ne4.
Onpenenenne 3/]C 1 BHyTpEHHETO CONMPOTUBIIEHUS HATIPSYKEHHUS.

JlabopaTopnasi paGora NeS.
HccnemoBanre MONTHOCTH, TOTPEOIISIEMOM JTAMITOM, OT HANPSHKEHUS HA €€ 3aKUMax.

IIpakTuyeckoe 3anaTHe Ne3
Pemenue 3anau Ha 3akoHb OMa, NapaJuIENbHOE U MTOCIEA0BATENBHOE COEUHEHUE IPOBOIHUKOB.

Tema 3.3. DulekTprYecKHii TOK B Pa3JIMYHbIX CpeAax
CoOcTBeHHass MPOBOJUMOCTh TMONYNPOBOAHHUKOB. IlomynpoBoguukossie mpubdopsl. [Tomympo-

BOJIHUKOBBIN JHOJI. DJIEKTPUUYECKHUI TOK B Ta3ax, BaKyyme, dJIEKTPoJUTaX, MeTauiax. 3akoH dapa-
AC IUI 3JICKTPOJIn3a. TepMOBJIeKTPOHHaSI smuccusd. Konraktuas PA3HOCTD MOTCHIIUAJIOB.
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JlaboparopHasi padora Ne6.
Ornpezenenne 3IeKTPOXUMHUECKOTO SKBUBAJICHTA ME/IH.

Tema 3.4. MaruutHoe moJie

Bekrop mnayknuu marautHoro mnojis. I'paduyeckoe n300pakeHUss MATHUTHOTO TOJSI TIPSIMOTO
IIPOBOJIHUKA C TOKOM, KPyrOBOT'O TOKa, COJIEHOUA, IOCTOSIHHOrO Maruuta. JleiicTBue MarHuTHOTO
MOJIsl Ha MPSIMOJIMHEWHBIA TPOBOJHUK ¢ TOKOM. 3akoH Amriepa. B3aumonelictBue TokoB. Maruur-
HBI MoTOK. PaboTa 1o mepeMenieHnio MpoOBOAHUKA C TOKOM B MarHUTHOM Imoiie. JleiicTBue mar-
HUTHOTO OJI Ha JABMXKyLIMiics 3apsan. Cuia JlopeHua. Onpenenenue yAeabHOTo 3apsiia. Y CKopu-
TEJU 3apSKEHHBIX YaCTHII.

Tema 3.5. DileKTPOMATHUTHAS UHAYKIIAS

DneKTpoMarHuTHas UHAyKuusa. Buxpesoe anexktpuyeckoe nose. [IpaBuno Jlenna. CaMonHayK-
Usl. DHEprusi MarHuTHOTrO moJist. TpaHnchopmarop.

N3yueHune 31eKTpOMarHuTHOM MHIYKIUU.

Hemoncmpayuu

B3auMozeiicTBue 3apsyKEHHBIX Tell.

IIpOBOIHHUKY B JIEKTPUYECKOM II0JIE.

JM3NeKTpUKU B 3JIEKTPUYECKOM TIOJIE.

Konpaencaropsl.

TennoBoe neicTBUE 3IEKTPUUYECKOTO TOKA.

CoOcTBeHHAs U IPUMECHAs! TIPOBOJMMOCTb MOJTYITPOBOIHUKOB.

IToynpOBOXHUKOBBIN THO.

Tpanszucrop.

OmneiT Opcrena.

B3anmopeiicTBre NIPOBOTHUKOB C TOKaMHU.

OTKIIOHEHNE DJIEKTPOHHOTO MyYKa MarHUTHBIM IIOJIEM.

DIEeKTPOABUTATEND.

DNeKTpoU3MepUTEIbHBIE TPHOOPHI.

ONeKTpOMarHuTHAasE HHIYKIIHSL.

Onebitel @apages.

3aBucumocth JJIC caMOMHIYKIIMU OT CKOPOCTU U3MEHEHUSI CHJIBI TOKA U UHAYKTUBHOCTH TIPO-

BOJIHMKA.

PaGora snexTporeneparopa.

Tpancdopmarop.

CamocrosiTesibHast padoTa (BHeayIMTOPHAs):

=

Pemenue 3a1au Ha Temy: «3akoH KynoHay (110 HHAUBUIYATbHBIM 3aJaHUSIM).

2. Brmonaenne pucyHka «YemoBeK W JJIEKTPUYECKOE IMOJIE 3EMIIN», COCTABIICHHE KOHCIIEKTa

«[IpuHIUT CYNEPIIO3UIINN IIEKTPUIECKUX MO (TI0 BEIOODY).

Pemenue 3amau Ha Temy: «DIEKTpUUECKOE ToIe» (110 MHAUBUAYATHHBIM 3a/IaHUSIM).

[ToaroroBka cooOmenus Ha Temy: «KonaeHcaropsl. X npuMeHeHre B MPOMBILIUIEHHOM U CY-

JIOBOM 3JIEKTPOOOOpYIOBaHUH, CPEACTBAX aBTOMATHKW», Maiikn ®apaneit — co3garens yue-

HUsI 00 3JIEKTPOMAarHUTHOM 1oJie (110 BBIOODY).

5. Pemenue 3anau Ha Temy: «KoOHAEHCATOPHI U BUJIBI UX COETUHEHHI» (IO MHAWBHUIYaJIbHBIM 3a-
JTAHUSIM).

6. Hamucanue coobuienust Ha TeMy: «lIpenoxpaHutenu B HEMsIX 3JIEKTPUUYECKOrO TOKay, «Du-

3M0JIOTHYECKOE NeCTBUE TOKa», «AHIpe Mapu Amnep — OCHOBOIIOIOXKHUK JIEKTPOAUHAMHU-

Ku» (TI0 BBIOODY).
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10.
11.
12.
13.

14.
15.

17.

18.

19.
20.

21.

Pemenue 3anau Ha Temy: «3akoH OMay (110 MHIWBHAYATHHBIM 3aaHUSIM).

Hanucanue coobmenust Ha Temy. «A. BombpTa-Biiag B Hayky», «I'. OM-OCHOBOIOJIOKHHUK

3JIEKTPOIMHAMHUKNY (I10 BEIOOPY)

Hanmcanue xoHcekTa Ha TeMy: «/[Buraresnb MOCTOSIHHOTO TOKa», COOOIIEHHE HA TeMy: «3a-

koHbI Kupxroda myist anekTpudeckoi 1enm» (1mo BeIoopy).

Pemenue 3a1ay Ha TeMy: «3aKOHBI IOCTOSTHHOTO TOKay (110 MHAUBUAYATLHBIM 3a/IaHUSIM)..

CocraBnenue kpoccBopaa Ha Temy: «I10CTOSIHHBIN TOK».

Pemenne 3anau Ha temy: «lIpumeHenue 3akoHOB OMa B 3JIEKTPOJUHAMUKE» (TIO MHIUBUIY-

AJIbHBIM 3aJJaHUSIM).

[TonroroBka cooOmieHus Ha TeMy: «VICTOYHHMKYU 3ICKTPONMUTAHHS IS CYJOBOTO U IPOMBIIII-

JICHHOTO 000pYAOBaHUs, CPEICTB aBTOMaTUKW», «Tpanchopmarops» (C y4eTOM CHEIHaIbHO-

cTH) (10 BBIOOPY).

Pemenue 3anau Ha Temy: «3akonbl Dapanes» (110 UHAWBUYATIbHBIM 33aJIaHUSM).

CocraBnenune te3ucoB 1o teme: «llmazma — 4-e cocrosiHue BemecTBay, « TepMOdIeKTpUIECTBO

U €ro NpUMEHEHHEeY, HallMCcaTh COOOIIEHUE Ha TeMY «AKYCTUYECKHE CBOICTBA MOJIYIIPOBOAHU-

KOBY», «MOJTHUS — Ta30BBIN pa3psi/] B MPUPOTHBIX YCIOBUIX», «[10TyIIPOBOTHUKOBBIC TaTYNKH

TeMIepaTypb» (110 BEIOOPY).

16. Pemenue 3a1a4 Ha TeMy: «DJIEKTPUICCKHII TOK B MOJYIIPOBOTHUKAX» (110 MHAUBHIYATbHBIM
3aJIaHUSIM).

Pemenue 3amau Ha Temy: «[IpuMenenue npaBuia OypaBurkay (10 WHIUBUAYAIBHBIM 3a1aHU-

SIM).

Pemenue 3amau Ha Temy: «Cuiia AMiiepa, MarHUTHAsE HHIYKIUD (10 HHIUBUYaTbHBIM 3a/1a-

HUSIM).

Pemenue 3amau «MarauTHOE 1MojIe TOKay (110 HHANBUAYATBHBIM 3aJaHHSIM).

Permenune 3a1au Ha TeMy: «3aKOH AJIEKTPOMArHUTHOW MHAYKIIUU» (110 UHIUBUIYaIbHBIM 3a71a-

HUSM).

Hanucanune coobmienus mno teme: «I eHepaTopbl mepeMeHHOro Tokay, «Hukomna Tecna: xu3Hb

U HeOObIYaiHbIe OTKPBITHS (IO BEIOOPY).

KonTtpouabHnas pa6ora Ne3 o reme: «NEKTpUUYECKOE T10JI€. 3aKOHBI IOCTOSTHHOTO TOKa».

Pasnea 4. Kosie0anus M BOJTHBI
Tema 4.1. Mexanuyeckue KoJe0aHusa

KonebarenbHoe JABUKCHUC. FapMOHI/ILIeCKI/Ie KoJIeOaHMsI. CBO60,Z[HBIC MEXaHUYEeCKHE KoyeOa-

Hud. JIuHelHbIe MeXaHHuYecKue KoJjiebaTelbHble CUCTeMBI. [IpeBpaimienune sHepruu npu Kojebda-
TeTbHOM JABMKeHUU. CBOOOAHBIE 3aTyXarolle MEXaHWueckue KoyeOaHus. BoIHYKIeHHBIE MeXa-
HUYECKHe KoJieOaHusl.

JlaboparopHasi padora Ne7.
W3ydeHne 3aBUCUMOCTH Mepro/ia KoJeOaHUl HUTSHOTO MAasiTHHKA OT JJTUHBI HUTH.

Tema 4.2. Ynpyrue BoJIHbI

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

BosiHbL. UHTepdepennus BonH. [lonsaTue o audpakiuuu BojH. 3ByKOBbIE BOJHBI. YJIBTPa3BYK U €0
IIPUMEHEHUE.

Tema 4.3. DileKTPOMATHUTHBIE KOJIeOAHUS

CBoOoiHBIE A1eKTpOMarHuTHele kojebanus. [IpeBpaienue s3uepruu B kojaedareaIbHOM KOHTYpeE.

3aryxaromue JIeKTPOMarHuTHhIE Kosebanus. ['eHepaTop He3aTyXaroUluX 3JIEKTPOMArHUTHBIX KO-
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nebanuii. BeiHyKIeHHBIC dNeKTpuyeckue Kojebanus. [lepemennsiii Tok. ['eHepaTop nmepeMeHHOro
TOKa. EMKOCTHOE ¥ MHAYKTUBHOE CONPOTHUBIIEHUS IEPEMEHHOTO TOKa. 3akoH Oma 11 3JIeKTpuye-
CKOH 1Ienu NepeMeHHOro Toka. PaboTa u MOIIHOCTH EepeMeHHOro Toka. I'eneparopsl Toka. Tpanc-
¢dopmaropsl. Toku Beicokoii yacToThl. [lomydyenue, nepenada u pactpeielieHue dJIeKTPOIHEPTUH.

NHIyKTUBHOE M EMKOCTHOE CONPOTUBIICHUS B LIETIH IEPEMEHHOIO TOKA.

DJIEeKTPOMarHuTHbIe BOJIHbI. DJEKTPOMAarHUTHOE I10JIe KaK OCOOBIM BUJ MaTepUU. DIIEKTPO-
MarHuTHbIe BOJTHBL. BuOparop I'epria. OTKpBITHIN KoslebaTenbHBIN KOHTYp. M300perenue paauo A.
C. IlonoBbim. [TonsiTHE 0 paguocss3u. IlpuMeHeHue 3JeKTpOMarHUTHBIX BOJIH.

Hemoncmpayuu

CBOOOIHBIC U BBIHYK/ICHHBIC MEXaHUYECKHE KOJIeOaHusI.

Pe3onanc.

OO0pa3oBaHue U pacIpOCTPAHEHNE YIIPYTUX BOJIH.

YacroTa kojebaHU U BbICOTA TOHA 3BYKA.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

Ocuusorpamma nNepeMeHHOro Toka.

Konzaencarop B 1ienu nepeMeHHOro TOKa.

Karynika nHIyKTUBHOCTHU B LIETIH IEPEMEHHOTO TOKA.

Pe3onanc B nociie10BaTENbHON LIETIH IEPEMEHHOTO TOKA.

W3nydyenue v npuem 371eKTPOMarHUTHBIX BOJIH.

Paagunocss3b.

CamocrosiTesibHas padoTa (BHeAyIMTOPHAN):

1. TloaroroBka cooOiieHUsl HA TeMY: «YUeT CBOMCTB MEXAHUYECKUX BOJIH B CYIOBOXKJICHUNY,

«YIbTpa3ByKH MOPs» «3aKOHBI COXpaHEHHs B MEXaHUKeE» (110 BBIOODY).

Pemenue 3anau Ha TeMy: «BonHbI, MX XapaKTEpUCTUKMWY (110 MHAUBUIYAJIbHOMY 33JJaHUIO).

3. TloaroroBka coobmeHust no teme: «CoBpeMeHHas coToBas cBs3by», «Bxiag T. Tomcona B
pasButue Gu3nKm» (10 BEIOOPY).

4. PemeHue 3a/1a4 Ha TeMy: «AKTHBHOE CONPOTHUBIIEHUE, ACHCTBYIOIEe 3HAYCHNE CUJIBI TOKA
U HanpspKeHUs» (110 MHAMBUAYAJIbHBIM 331aHUSIM).

5. TloaroroBka cooOuieHHs Ha TeMy: «JIEKTpOU3MEpUTENIbHAs TEXHUKA B MOeH mpodeccumny,
«PaboTa 1 MOIIIHOCTH IEPEMEHHOI0 TOKa» (C Y4ETOM CHELMATIbHOCTH).

6. Pemenue 3amau Ha TeMy: «DIEKTPOMAarHUTHbIE KojaeOaHUs» (10 UHAMBHIyaIbHBIM 3aaHU-
M).

N

Pasznea 5. Ontuka

Tema 5.1. Ilpupona csera
CKOpOCTh paclpOCTPaHEHHs CBETA. 3aKOHBI OTPaKEHMs W mperomiieHus ceera. IlonHoe oTpa-
xenue. JIunsel. ['1a3 kak ontuueckas cuctema. Onruyeckre npudopsI.
W3ydenue nzobpaxeHus MpeaMETOB B TOHKON JIMH3E.

JlabGoparopHasi padora Ne§.
Ornpenenenue noka3aress IpeioMICHUS CTEKIA.

Tema 5.2. BosiHOBBIE CBOHCTBA CBETA

Nutepdepennus ceera. KorepeHTHOCTh CBETOBBIX Jiyueil. HTepdepeHus B TOHKUX IJICHKAX.
[Tomockr paBuo# TonmuHabl. Konbiia Hetorona. Mcnons3oBanue naTepdepeHind B HayKe U TEXHHU-
ke. udpaxmus ceera. Audpakius Ha menu B mapajuleiabHbIX JydaX. udpakuuoHHas peuieTka.
[Tonsitue o ronorpaduu. [lonspusanus monepednbix BosiH. [lomspusamms cBeta. [[BoiiHOe nyde-
npenomiienue. Ilomsponnsl. Jucnepcus ceera. Bunbl ciektpoB. CrnekTpbl ucnyckanus. CrnexkTpsl



HOMIOIIEHHs. YIbTpaduoneToBoe U HH(ppakpacHoe n3inydeHus. Pentrenosckue nyuu. Vx npupona
Y CBOMCTBA.

N3yuenue uatepdepeHun u Audpaxkiuy cBeTa.

I'pagyupoBKa CIIEKTPOCKOIIA U ONPEAEIECHUE ITIMHBI BOJHBI CIIEKTPAJIbHBIX JTUHUM.

Hemoncmpayuu

3aKOHBI OTPAKEHUS U MPETOMIIEHUSI CBETA.

[TonHOE BHYTpEHHEE OTpasKEHHE.

OnTuueckue mpuOOpHI.

Wutepdepennus ceeta.

Hudpakuus cera.

[Tonsipuzanus ceera.

[TosryueHue cekTpa ¢ MOMOILBIO IPU3MBI.

[Tony4eHue criekTpa ¢ HOMOLIbIO AU(PAKIIMOHHON PEILIEeTKH.

CrnekTpockor.

JlaGopaTopHas padora Ne9.
W3mepeHue JUTMHBI CBETOBOM BOJIHBI ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIICTKH.

CamocrosiTesibHas padoTa (BHeAyIMTOPHAsA):

1. Pemenue 3agau Ha Temy: «lIprMeHeHHE 3aKOHOB OCBEIIEHHOCTHY (110 MHIMBUYaJIbHBIM 3a-

JAHUSM).

Pemenue 3anay Ha Temy: «JIMH3B» (110 UHAUBUAYATHHBIM 3aJJaHHSIM).

3. Pemrenue 3amau Ha Temy: «lIpruMeHeHNe 3aKOHOB T€OMETPUICCKON OTITHKWY OCBEIICHHOCTH
(IO MHAUBHUIYATTbHBIM 33/1aHUSIM).

4. Habmonenue «OnTtuyeckue siBJICHUS y Bojoema», odopmiieHne Tabmuibl «OTpakeHHue u
MPEOMIICHUE CBETAY.

5. CocraBnenue KpoccBopia Ha TeMy: «CBETOBBIC SIBJICHUS», HAIMCAHUE COOOIICHUS HA TEMY
«Audpakuus B Hae# xKu3HW» (10 BEIOOPY).

6. Hammcanue cooOmenus Ha Temy: «lllkana seKTpoMarHuTHBIX BOJHY, «Jla3epHbIe TEXHOIO-
TUH U UX UCTIONB30BaHKUE» (110 BBIOOPY).

7. Hamucanue cooOmenus Ha Temy: «/crmoiap30BaHHe ONTHYECKUX MPHOOPOB HA PEYHOM M
MOpCKOM TpaHcrnopTe», «PentrenoBckue nyun. Uctopus otkpeitus. [Ipumenenue» (1o BbI-

6opy).

no

KonTtpoabHnas pa6ora Ned 1o reme: «II€MEHTHI 3JEKTPOJUHAMUKHU. DJIEKTPOMArHUTHBIE KO-
nebGanust. OnTHKaY.

Pa3nen 6. DjieMeHTBI KBAHTOBOM (pU3MKH

Tema 6.1. KBanroBas onTuka

KBanroBas runotes3a [Inanka. ®otonsl. Buemnuit porosnexrpuueckuii r3¢dexr. Buyrpen-
HUil poTorddexT. Tumnsl GoTo37€MEHTOB.

Tema 6.2. ®usuka aroma.
PaSBI/ITI/Ie B3IJISII0B HA CTpOCHI/Ie BEIICCTBA. 3aKOHOMepHOCTI/I B aTOMHBIX CHeKTan BOI[OpOI[a.

Anepuas monens atoma. OnbiTe O. Pezepdopma. Moaens aroma Bogopoaa mo H. bopy. KBanTossie
TE€HEPaTOPBL.
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Tema 6.3. @Pu3uKa aTOMHOIO0 SApa.

EcrecTBeHHas paJOaKTUBHOCTh. 3aKOH paJlnOAKTUBHOTO pacnaaa. CrnocoObl HaOI0AEHUS U pe-
THCTpaluu 3apspkeHHBbIX yacTull. Dddekr BaBunoBa — UYepenkoBa. CTpoeHHE aTOMHOTO sijpa.
Jledext Macchl, 3HEprus CBSI3U U YCTOHYMBOCTb aTOMHBIX sijiep. SnepHble peakuuu. VckyccTBeH-
Hasl paJIMOAKTUBHOCTD. Jlenenue Tsokensix siaep. Llennas spepHas peakuus. YmpasiseMas LermHas
peakuus. SnepHelit peakrop. [losyueHune paJiuoakTUBHBIX M30TONOB U UX NpUMeHeHue. buomoru-
4ecKoe JICHCTBHUE paMOAaKTUBHBIX U3ITyYeHUN. DIIeMEHTAPHBIC YaCTHIIBI.

Hemoncmpayuu

Doroaddexr.

JluHeliyaTele CIEKTPBI PA3JINYHBIX BEILECTB.

N3nyuenue nazepa (KBaHTOBOI'O T'€HEpaTOpa).

CYeTuYrK MOHU3UPYIOIIUX U3ITYYEHUM.

Jlaboparopnasi padora Nel0.
HabiroieHue CriionHoro 1 JMHEH4aToro CreKTpos.

CamocrosiTesibHas padoTa (BHeAyIMTOPHAaN):

1. Hanucanue cooOmenust Ha Temy: «Makc Ilnanky», «®@oroaddexr. [Ipumenenune snenus ¢Horo-
s dexta» (1o BeIOOPY).

2. Pemenwne 3agad Ha TeMy: «POTO3IEKTpUIECKUAN YPPEKT, OCBEIIEHHOCTHY (IO WHAMBUYaTbHBIM
3aJIaHUSIM).

3. IloaroroBka coobmeHus Ha TeMy: «COBpeMEHHBIE METO/Ibl PETUCTPAIMH 3aPsSIKEHHBIX YacTUID,
«Hunbse bop — oauH U3 co3nateneil coBpeMEHHON (U3MKN», «YTIpaBiIsSeMblii TepMOSACPHBIN
cuHTE3» (110 BBIOOPY).

4. CocraBieHue cxembl «COoCTaB aTOMHOTO SApPay.

Hanucanue coobmenus no teme: «M. B. KypuatoB — Qu3suk, opranusaTop aTOMHOM HayKu U

TEXHUKN», «Y CKOPUTENH 3apsyKEHHBIX YaCTHUID) (110 BEIOOPY).

6. Pemenwne 3amau Ha TeMy: «ATOMHOE SAPO» (110 HHIMBUIYATHHBIM 3aIaHUSM).

7. IlogroroBka cooOueHHs 0 TeMe «DJIEMEHTapHbIe YaCTHIbl. AHTUYACTUIB», «YTpaBiseMblil
TEPMOSIICPHBIN CUHTE3» (TI0 BBIOOPY).

o

KonTpoabHas padora NeS no teme: «CTpoeHue atoma U KBaHTOBasi PU3UKa».

Paszaea 7. DBosonusa Beesrennoi

Tema 7.1. Ctpoenne u pa3sutue Beenennoii

Crpoenue u pasutre Beenennoi. Hamia 3Be3anas cucrema — ['anmaktuka. [[pyrue ragakTUKH.
beckoneunocts Beenennoit. [lonstue o kocmonoruu. Pacimpstomascs Beenennasa. Moaens rops-
yell Becenennoi. CTpoeHne u MpouCcXoKaeHue [ anakTuk.

OBomonus 3Be37. ['unore3a mpoucxoxjaeHuss ColHEYHOM cucTeMbl. TepMosiIepHbIl CHHTES.
[IpobGnema TepmosinepHoi sHepreTuku. JHeprus ComHIa 1 38e37. IBoronus 38e31. [Ipouncxoxme-
Hue COJTHEYHOU CHCTEMBI.

Hemoncmpayuu

Conneynas cuctema (MOJIENb).

®dororpaduu miaHeT, ceNaHHble ¢ KOCMUYECKUX 30HIOB.

Kapta JIyns! u nnaner.

Ctpoenue u sBomronus BeeneHnoi.



JlaGoparopHas padora Nell.
OKckypeus B raHetapuid. HaGmroieHue comHeuHbIX MATEH.

3.2.TEMbI COOBIIIEHUI

Hcaax Hpi0TOH — co3faTelnb KIIacCUUeCKOr (U3HKH.

Bennuaiimme oTKpbITHS (GU3UKH.

Cunel TpeHusL.

[TpyMeHeHrEe 3aKOHOB COXPaHEHUS B MEXAaHUKE.

Cepreii IlaBnoBuu KopoiaeB — KOHCTPYKTOp U OpraHu3aTtop IPOU3BOJCTBA PAKETHO-
KOCMHUYECKON TEXHUKH» IO BHIOODY.

VY4eT cBOMCTB MEXaHUYECKUX BOJIH B CYZI0BOKIEHUU.

VY apTpa3zByku Mopsl.

3aKOHBI COXPAHEHUS B MEXAHUKE.

BsanmopetictBue arMocepbl 1 THAPOCHEPHI.

W3mepurenu BIaXXHOCTH BO3AyXa.

Konnencaropsl. Ix mpuMeHeHHEe B TPOMBIIIJICHHOM U CYJOBOM 3JIEKTPOOOOPYIOBAHUH, CpPe-
CTBaX aBTOMAaTHKH.

Maiikn dapaneii — co3aaresnb ydeHHs 00 3JEKTPOMAarHUTHOM TOJI€.
[IpenoxpaHuTenu B LENsIX 3JIEKTPUYECKOTO TOKA.
®uU3HOJI0rNYECKOe ACHCTBUE TOKA.

AHnape Mapu AMIiep — OCHOBOITOJIOKHUK 3JIEKTPOAMHAMUKH.

«A. BonbTa-BKIIaJ B HAYKY».

«I". OM-0CHOBOMOJIOKHUK AJIEKTPOAUHAMUKI.

3akonsl Kupxroda mist 5JeKTpUYecKoi 1emnmu.

JBUrarenb NOCTOSTHHOT'O TOKa.

VIcTOYHUKY 37€KTPONUTAHUS Ul CYAOBOIO U MPOMBIIUIEHHOTO 000pY/AOBaHHUsS, CPEACTB aBTO-
MaTHUKH.

Tpanchopmaropsl.

AKyCTHY€ECKHE CBOMCTBA MOJIYIPOBOJHUKOB

MonHus — ra3oBbli pas3psii B IPUPOJHBIX YCIOBUSAX.
[TorynpoBOTHUKOBBIE TaTYUKH TEMIIEPATYPHI.

['enepaTopbl NEPEMEHHOTO TOKA.

Huxona Tecna: )xu3Hb 1 HEOOBIYATHBIE OTKPBITHS.

CoBpeMeHHast COTOBas CBSI3b.

Bxman T. TomcoHa B pa3BuTHe QPHU3UKH.

DJeKTpou3MepHUTEIbHAs TEXHUKA B MOEH Mpodecchu.

PaboTa 1 MOLITHOCTH TEPEMEHHOT0 TOKA.

Judpakuus B Haen )KU3HU.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH.

JlazepHble TEXHOJIOTUU U X UCIIOJIb30BaHUE.

Hcnonp30BaHne ONTHYECKUX TPUOOPOB HA PEYHOM U MOPCKOM TPaHCIOPTE.
PentrenoBckue nyun. Mcropus otkpeiTus. [Ipumenenue.
Makc Ilnask.

dotorddexr. [lpumenenne spnenus Gorospdexra.
CoBpeMeHHbIE METO/Ibl PETUCTPALINH 3aPSXKEHHBIX YaCTHII.
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Hunbsc bop — oaun u3 coznareneii coBpeMeHHON (HU3UKH.

Hrops BacunseBnu KypuaToB — ¢u3nk, opranu3atop aTOMHOM HAYKU M TEXHUKH.
YckopuTenu 3apsyKEHHBIX YaCTHII.

DneMeHTapHbIe YaCTULIbl. AHTUYACTHUIIBL.

YrpaBiisieMblil TEPMOSIICPHBIN CUHTES.

3.3. TEMbI HHIANBUAYAJBHBIX ITPOEKTOB

HccnenoBanne HEHbIOTOHOBCKOM YKHUIKOCTH.

Co3znanue nepuckora.

Co3nanme Kaneiockona.

MarnuTHas JIeBUTAIS.

BeuHsblii 1BUraTeNh B UCTOPUM.

N3yuenune paboThl XOJOAMIBHIUKOB U OMIPEICIICHUE UX XapaKTEPUCTHUK.
Nnmro3ust 1 mapagokchl 3peHUs.

Hcronp30BaHMe yCTAHOBOK, paOOTAIOMIUX 332 CUET SHEPIHH COJIHIIA, B JIOMAITHUX YCIIO-
BUSIX.

DHeprusi BETpa U BETPOBbBIC AJIEKTPOCTAHIIUH.

[TapycHHUKH: UCTOPUS, TPUHLIUI JBUKCHUS.

MexaHu3M BIUSHUS 3JIEKTPOMArHUTHBIX MOJIEH HA )KUBBIE OPTaHU3MBbI.
du3uka 1 )KUBOTHEHIE.

YTo Takoe 030HOBBIE ABIPHI U YEM OHM OTIACHBI JJIS JIFOJECH.

Kak pemuts npobieMy paguoakTUBHBIX OTX0A0B?



4. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUYEFHOI

AEATEJBHOCTHU OBYYAIOIIINUXCA

Copep:xanue o0yue-
HUsA

XapakTepuCTHKA OCHOBHBIX BH/I0B 1esITeJbHOCTH o0ydamomuxcs (Ha
YPOBHe y4eOHBbIX el CcTBHII)

BBenenne

YMeHus MOCTAHOBKH IIETIeH AeITeTbHOCTH, TUTAHUPOBAHUS COOCTBEHHON
JEATEIbHOCTH ISl JOCTHXKEHMS IMOCTaBJICHHBIX II€JIeH, IpPEIBUACHUS
BO3MOJKHBIX PE3YJIbTATOB 3TUX ACUCTBUM, OPraHU3aLUU CAMOKOHTPOJIS
U OLEHKU TOJYYEHHBIX pe3yNbTaToB. Pa3BuTHE CHOCOOHOCTH SICHO U
TOYHO M3JIaraTh CBOHM MBICIIH, JIOTUYECKH OOOCHOBBIBATH CBOIO TOUKY
3peHus, BOCIPUHUMATh U aHAJM3UPOBATh MHEHHSI COOECEHUKOB, MpHU-
3HaBas IIPaBoO JAPYroro 4eJ0BEeKa Ha UHOE MHEHHUE.

[IpousBenenue uaMepeHus (U3NYECKUX BEIUYUH U OLIEHKA TPAHUIIBI
IIOTPEIHOCTEN U3MEPEHUM.

IIpeacraBnenue rpaHullbl MOrPEIIHOCTEN U3MEPEHUN MPU MOCTPOEHUU
rpaguKoB.

YMeHHne BBICKAa3bIBaTh TUIIOTE3BI IS OOBSICHEHUS HAOMI01aeMbIX sBIIE-
1305078

YMeHue npeiarate MOJENHN SBJICHUM.

Yka3zaHue rpaHul] IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB.

N3noxeHnne 0CHOBHBIX MOJIOKEHUI COBPEMEHHOW HayYHOW KapTHUHbI
MHpa.

[IpuBeneHre MpUMEpPOB BIUSHUS OTKPHITUI B (pU3MKe Ha Mporpecc B
TEXHUKE M TEXHOJIOTMM NIpou3BoAcTBa. Mcnonp3oBanue MHTepHeTa mis
noricka HHQOpMaIiu

MEXAHUKA

Kunematuka

IIpencraBieHne MEXaHUUYECKOTO JBHWKCHMS TeEla YPAaBHEHUSMHM 3a-
BHUCUMOCTH KOOPJIMHAT M MPOEKIUEN CKOPOCTH OT BpemeHu. [Ipencras-
JIeHHEe MEXaHUYECKOTO JBMKEHHS Tella rpaduKaMu 3aBUCUMOCTU KOOp-
JUHAT U TPOEKIMEH CKOPOCTH OT BpeMeHu. OmpeseneHue KOOpIuHAT
MPONJICHHOTO MYTH, CKOPOCTU U YCKOPEHHs Teja Mo rpadukam 3aBUCH-
MOCTH KOOPJIMHAT U MPOEKIIMI CKOPOCTU OT BpeMeHu. OnpeeneHue Ko-
OpAMHAT MPOMUIAEHHOIO MyTH, CKOPOCTU U YCKOPEHUS TEJA IO YPaBHEHHU-
SIM 3aBUCUMOCTH KOOPJHHAT U MPOEKIIMI CKOPOCTU OT BPEMEHH.
IIpoBeneHrE CpPaBHUTEIBHOTO aHAJINW3a PAaBHOMEPHOIO M paBHOIIEpE-
MEHHOTO JBMKECHUM.

Yka3aHu€ HCIOJIb30BAHUS IOCTYINATEIbHOIO W BPAIATEIBHOTO JBH-
JKEHUH B TEXHHUKE.

[TpuoOperenue ombiTa pabOTHl B TPYIIE C BHIMOTHEHHEM PA3IUYHBIX
COLIMAJIBHBIX POJIEH.

Pa3paboTka BO3MOKHOI CUCTEMBI IEHCTBUN U KOHCTPYKIIMH IS dKCIIe-
PUMEHTAIBHOIO ONpPEIETCHNUS] KHHEMAaTUYECKUX BEITMYHH.
[TpencraBnenne nHGOpPMALIUY O BUJIAX IBHKEHUS B BUJIE TAOIHUIIBI

3aKOHBI MEXAHUKHA
HrroTona

[IpuMmeHeHne 3aKOHOB JUHAMHUKH IS OINPENEIICHUS] CUJI, YCKOPEHUS.
N3mepenne cuibl, ¢ KOTOPOM B3aMMOAECHCTBYIOT Tena. [IlpumeHneHune
ompeneneHus CWibl. Beuncnenue cwil ynpyroctd mnpu aedopmariu
NpyXUHbI. M3MepeHue cuiibl ¢ MOMOIIBI0 IUHAMOMETpA. Breruucienue
CHUJIBI TSDKECTH W OIpejieieHre Beca Tena. Pa3nuuarh TpeHue B IpUpPoOIe
U TCXHHUKE

3aKOHBI COXPAaHEHUs B
MEXaHUKe

HpI/IMeHeHI/Ie 3aKOHa COXPAaHCHUA HUMITYJIbCa JIA BBIYHUCIICHHUA H3MC-
HEHUU CKOPOCTEH TeJ MpU HUX B3aUMOJCUCTBUSX. M3MmepeHnue pabOTHI
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CHJI M U3MEHEHHE KMHETHYECKOW »Hepruu Tena. Berumcienue paboOThI
CWJI ¥ U3MEHEHUSI KNHETUYECKON DHEPIUH TeJa.

Bbruncnenre nmoTeHUHMAIbHOW 3HEPIMM TEJl B IPaBUTALIMOHHOM IIOJIE.
OnpezneneHye MNOTEHUMAIBHOW SHEPrUM YHpyro ae(GopMUPOBAHHOIO
TeJIa Mo U3BECTHOM AedopMalvy U KECTKOCTH Tena. [Ipumenenue 3ako-
Ha COXPAaHEHHs MEXAHUYECKOW DHEPIUuu IIPU pacyeTax pe3yabTaToB B3a-
MMOJIEHCTBUH TeJl TPaBUTALMOHHBIMHU CUJIAMU U CUJIaMH YIPYTOCTH.
VYKka3zaHue rpaHul] MIPUMEHUMOCTH 3aKOHOB MEXAaHUKU. YKa3aHUE ydyeO-
HBIX JUCLMIUIMH, IPU HU3YYEHHUHU KOTOPBIX HCIIOJIB3YIOTCSI 3aKOHBI CO-
XPaHEHUs

OCHOBBI MOJIEKYJISIPHOU ®U3UKA 1 TEPMOJUHAMUKNA

OCHOBBI MOJIEKYJISIP-
HO- KHHETHYECKOM
Teopun. HWnpeanbHbIil
ras

BrimonHeHne 3KCHEpUMEHTOB, CIIyXalluxX s OOOCHOBaHUS MoJie-
KynsipHo-kuHeTudeckoi Teopuu (MKT). Pemenne 3agau ¢ mpumMeHeHU-
€M OCHOBHOI'O YPaBHEHHUS MOJIEKYJISIPHO-KUHETHYECKON TEOpUH ra3oB.
Ornpezenenne mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHMHM Ha
OCHOBaHUHU YpPaBHEHHUS COCTOSHUS HeajbHOro rasza. OmnpeneieHue ma-
paMeTpoOB BEIIECTBA B ra3000pa3HOM COCTOSIHHH U MPOUCXOSIINX TPO-
neccoB 1o rpadukam 3asucumoctu p (T), V (T), p (V).
OxcrnepuMenTainbHoe uccieaoBanue 3aucumoctu p (T), V (T), p (V).
[IpencraBienue B BHUlE rpa@uKOB U30XOPHOTO, H300apHOTO M U30TEP-
MHYECKOTO MPOIIECCOB.

Brruncnenne cpeqHeil KMHETHYECKOW SHEPTUU TEIIOBOTO JBUKCHHS
MOJIEKYJI TI0O U3BECTHOM TeMIepaType BellecTBa. Bricka3piBaHUE THIIO-
Te3 7151 00BbsACHEHUS HAOMIOJaeMbIX SIBICHUH. YKa3aHUE IpaHUl] IpUMe-
HUMOCTHU MOJEIU «HUIcaIbHLIN ra3y 1 3akoHoB MKT

OCHOBBI
MHKHN

TCPMOANHA-

M3mepenne KoaudecTBa TEIUIOTH B Ipolieccax Teronepenayn. Pacuer
KOJIMYECTBA TEIUIOTHI, HEOOXOAUMOIO JUIsl OCYIIECTBICHHUS 3alaHHOTO
mpoliecca ¢ Teronepenayeil. Pacyer usmMeHeHuss BHyTPEHHEW >HEPruu
TeN, paboThl U MEPEJAHHOIO KOJIMYECTBA TEIJIOTHI C MCIOJb30BaHUEM
NEPBOT0 3aKOHA TepMOANHAMUKH. Pacdyer paboThl, COBEpIIEHHON ra3oM,
o rpaduky 3aBucumoctu p (V).

Beruucnenue paboTel raza, COBepIIEeHHOW IPU U3MEHEHNU COCTOSIHUSA 11O
3amkHyTOMY Iukity. Beraucnenne KII/] mpu coBepiiennu razoM padoThl
B INIPOLIECCAX M3MEHEHMs COCTOSIHMS MO 3aMKHYTOMY LHUKIYy. OObsicHe-
HUE MPUHIUIOB JEHCTBUS TEIJIOBBIX MalIMH. JleMoHcTpauus poiau (u-
3MKH B CO3/IaHUU U COBEPLIEHCTBOBAHUM TEIUJIOBBIX JBUTATEIEH.
W3noxkeHne cyTH 3KOJIOTHYECKUX MpoOiieM, 0OYCIIOBIEHHBIX PabOTOMN
TEIUIOBBIX JIBUraTelIed M MPEJIOKEHHE IYyTH UX pELICHUs. YKa3aHue
IpaHULl IPUMEHUMOCTH 3aKOHOB TEPMOJMHAMHMKHU. Y MEHHE BECTH JHa-
JIOT, BBICIYLIMBAaTh MHEHHUE OIIIOHEHTA, y4aCTBOBATh B JUCKYCCHH, OT-
KPBITO BBIPAXXaTh U OTCTAaUBATh CBOIO TOUKY 3PEHUSI.

VYkazaHue yuyeOHbIX NUCHUIUINH, MPU U3YYEHUH KOTOPBIX HCIONB3YIOT
yueOHbI MaTepuan «OCHOBBI TEPMOIMHAMUKI

CaoiicTBa mapoB

I/I3MCpCHI/Ie BJIA’)KHOCTHU BO3YyXa.
Pacuer xonmuecTBa TCIIJIOTHI, HGO6XO)II/IMOFO JJId OCYIICCTBIICHHUA ITPO-
[ecCa nNepexoJia BCUICCTBA U3 OAHOTO arpe€raTHOro COCTOSAHUS B APYTOC.

CBOMCTBA JXUIKOCTEH

OKCIIEpUMEHTAIBHOE HCCJIENOBAHUE TEIIOBBIX CBOMCTB BEIECTBA.
[TpuBeneHre NpUMEPOB KaNMUISIPHBIX SIBICHUH B OBITY, IPUPOJE, TEX-
HUKE

CBoiicTBa
TCII

TBEPIBIX

HccnenoBanne MexaHMUECKUX CBOMCTB TBEpABIX Ten. [Ipumenenue du-
3MYECKUX TOHSITHIA M 3aKOHOB B y4eOHOM Marepuane mnpodeccro-




HaJIBHOT'O XapakTepa.
Hcnonb3oBanue VHTepHeTa 171 MOMCKAa MH(POPMALIUU O pa3paboTKax U
NPUMEHEHHUSX COBPEMEHHBIX TBEPBIX U aMOP(HBIX MAaTEPHAIIOB

QJIEKTPOINMHAMMUKA

DNEeKTpUYECcKoe moJie

Brruncnenue cunn B3aHMOI[CﬁCTBPISI TOYCUYHBIX SJICKTPUYCCKUX 3apsAa0B.
Bbruuciienre HaNpspDKEHHOCTH  DJIEKTPUYECKOTO TMOJISt OJHOTO M He-
CKOJIBKHUX TOYCUYHBIX JJICKTPUUCCKHUX 3apsAa0B. Briuncnenune IIOTCHIIMAaJIa
AIIEKTPHUYECKOTO TIOJISI OJTHOTO M HECKOJBKUX TOUYCYHBIX IIIECKTPUUCCKHX
3aps0B. M3MepeHne pasHOCTH MOTEHIIUAIOB.

V3mepeHue SHEpruu 3JICKTPUYECKOTO TMOJs 3apsHKEHHOTO KOHJCHCA-
TOpA.

Bbruuciienre SHEPruM 3JICKTPUYECKOTO IOJIS 3apsHKEHHOTO KOHJICH-
caropa.

Pa3zpaboTka miaHa W BO3MOXXHOW CXEMbI JCHCTBUH 3KCIICPHUMEH-
TAJIbHOTO OMPEACICHUS 3JCKTPOSMKOCTH KOHJEHCATOpa W JMAJICK-
TPUYECKOW TIPOHUIIAEMOCTH BEIIECTBA.

[TpoBeseHue CpPaBHHUTEIBHOIO aHadM3a TPABUTAIMOHHOIO W DJICK-
TPOCTATUYECKOTO MOJICH

3aKOHBI TOCTOSIHHOTO
TOKA

N3mepenne momHocTy 3nekTpuyeckoro Toka. M3amepenue 3C u BHYT-
PEHHEr0 CONMPOTUBIICHUSI UCTOYHUKA TOKA. BBIOTHEHNE pacyeToB CUJIbI
TOKa U HaNpsOHKEHUH Ha ydyacTKax ajekTpuyeckux neneil. O0bsicHeHue
Ha IpUMepe AIEKTpUYecKoi 1enu ¢ asyms ucrounukamu Toka (31C), B
KaKOM CIIy4ae MCTOYHMK DJIEKTPUUYECKOW IHEPTruu pabOTaeT B PEKHUME
reHepaTopa, a B KakoM — B PEeKUMe oTpeOuTess.

Ornpenenenne TeMmmeparypbl HUTH HakajduBaHusa. M3mepeHue siiek-
TPUYECKOTO 3apsJia HIEKTPOHA.

DNEeKTPUYECKUA TOK B
Pa3IUYHBIX Cpeliax

CHsTHe BOJbTaMIIEpHOM XapakTepucTuku nuona. IlpoBenenue cpaBHU-
TEJIbHOIO aHaJIN3a IOJYIPOBOJAHUKOBBIX IHUOJI0OB M TpUOAOB. M3mepe-
HHNEC 3aBUCUMOCTHU 3J'ICKTpOHpOBO)II/IMOCTI/I HOJ'[yl'IpOBO)IHI/IKOB OT TEMIIC-
paTypsl U OCBELICHHOCTH.

Hcnonw3oBanne MHTepHeTa A noucka MH(GOpMalUy O MepCreKTuBax
pPa3BUTHUS TOJYNPOBOJHUKOBOM TEXHHUKU. YCTAaHOBKA NPUYMHHO-
CJIIEICTBEHHLIX CBSA3EH

MaruuTtHoe 1oJje

W3mepeHne MHAYKUMM MarHUTHOrO TMoJjs. Beluucnenue cuni, nei-
CTBYIOIIIMX HA IPOBOJAHHUK C TOKOM B MAarHUTHOM Iose. Berumcinenue
CWJI, IEHUCTBYIOIIMX Ha 3JIEKTPUYECKUM 3apsisi, JBUKYIIUNCS B MarHUT-
HOM II0JIE.

HccnenoBanue sBleHUHN 3JIEKTPOMarHUTHON MHAYKLNUN, CAMOMHYKIIHH.
Beruucnenue sHepruy MarHUTHOTO 1ojsi. OObsICHEHUE TpUHIIMIIA Jeii-
cTBUS 3JeKkTpoaBurarens. OObsCHEeHNe MPUHIUIA JeHCTBUS TeHepaTopa
AIIEKTPUYECKOTO TOKA M AJIEKTPOU3MEPUTEIbHBIX MpUOOpoB. OObsICHE-
HUE NMPHUHLUIA JEHCTBUS Macc-crieKTporpada, YCKOpUTENIeH 3apsiKeH-
HBIX yacTll. OObICHEHHE POJIU MarHUTHOTO MOJIsl 3€MJIM B JKU3HU pac-
TEHUH, )KUBOTHBIX, YEJIOBEKA.

[IpuBeneHre MpUMepPOB MPAKTHUECKOTO MPUMEHEHUS] W3YUYEHHBIX SIBIIE-
HUI, 3aKOHOB, IPUOOPOB, YCTPOUCTB.

[TpoBeneHne CpaBHUTENBHOIO aHAJIN3a CBOMCTB 3JIEKTPOCTATHUECKOTO,
MarHUTHOTO M BUXPEBOTO EKTPHUECKUX Mojiei. OObsCHEHHE Ha MpH-
Mepe MarHUTHBIX SIBJIEHUH, IoYeMy (PU3UKY MOKHO pacCMaTpHUBATh KaK
METaJUCHUIIINHY

DIEKTPOMarHuTHas

HaOmnronenue sSiBJICHUN MHAYKTUBHOCTH M CaMOMHIAYKIMU. OObsICHEHHE
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WHIYKIUS

HaHpaBHeHI/IH I/IHI[yKI_II/IOHHOFO TOKa, I/ICHOHBSySI HpaBI/I.IIO HGHLIa pe-
matk. Onpenenenue IJIC caMOMHIYKIIMU, SHEPTUM MArHUTHOTO TOJIS.
OObsicCHEHHE MPUHIUNA JEHCTBUS dJeKTporeHepaTopa. M3moxenue cy-
TH TIepeMeHHOTO ToKa. Mcnonb3oBanue MuTepHeTa 11 moucka uHGOp-
MaIu o TpancpopMmaTopax U MPOU3BOACTBE, Mepenadye U MmoTpediieHne
AJIIEKTPOIHEPT U

KOJIEBAHUSA U BOJIHBI

Mexanuueckue KoJie-
Oanus

HccnenoBanne 3aBUCHMOCTH TEpUOAa KOJICOaHWI MaTeMaTH4YecKOro
MasiTHUKA OT €ro JJIMHBI, MacChl U aMIUIUTY bl KoieOanuii. Mccienona-
HUE 3aBHCUMOCTH Meprojia KojebaHuii rpy3a Ha MpYy>KUHE OT er0 Macchl
U JKECTKOCTH TMPYXUHBL. BbIuncieHne nepuoaa KojleOaHwii MaTeMaTH-
YeCKOro MasiTHUKA MO0 M3BECTHOMY 3HAYEHMIO €ro UIMHBI. Bhruncienue
nepuojia KojiebaHU rpy3a Ha MPYKUHE MO U3BECTHBIM 3HAYEHUSM €r0
MacChl M KECTKOCTU MPY>KUHBL. BppaOOTKa HABBIKOB BOCHPHUHUMATH,
AHAIM3UPOBATH, MTePepadaThIBaTh M MPEABSIBIATE HHPOPMAIHIO B COOT-
BETCTBUU C IMOCTABJICHHBIMH 33/1a4aMH.

[IpuBenenrne npUMEpPOB aBTOKOJIECOATETHHBIX MEXAaHUYECKUX CHUCTEM.
[TpoBenenue knaccudukanuu kojaedbanui

Yupyrue BoIHbI

W3mepenue JIMHBI 3BYKOBOM BOJIHBI 110 pe3yiibTaTaM HaOJOJACHUN WH-
TepPEepEHIINN 3BYKOBBIX BOJIH.

Hab6nronenue u oObsicHeHHE sABICHUN HHTepdEepeHINn 1 TUPPaKIIIH Me-
XaHUYECKHUX BOJIH.

[IpencraBienue obiaacTeld MPUMEHEHHS YIIbTPAa3BYKa M IMEPCIICKTUBBI €ro
WCIIOJIb30BaHUS B PA3IMYHBIX O0JIACTAX HAYKU, TCXHUKH, B MEIHIIHHE.
W3noxxeHue CyTH SKOJOTHYECKHUX MPOOIeM, CBSI3aHHBIX C BO3/IEHCTBUEM
3BYKOBBIX BOJTH Ha OPTaHHU3M YeIOBEKa

DNeKTPOMarHUTHHIE
KoJeOaHus

Habmroienne ocuuiorpaMM rapMOHUYECKHX KoJeOaHUN CHUITBI TOKa B
[IETIH.

N3mepeHne >3MeKTpOEeMKOCTH KOHJeHcaTopa. W3mepeHne HHAYKTHB-
HOCTh KaTyIIIKH.

HccnenoBanue sBAEHUS SJIEKTPUUECKOTO pE30HAHCA B IOCIENI0BA-
TEIILHOM IISIH.

[IpoBeneHne aHamoruu MexAy (U3MYECKHMMH BEIUYMHAMH, Xapak-
TEPUBYIOIMMMHA MEXaHUUYECKYI0 W AJIEKTPOMATrHUTHYIO KojeOaTelbHbIe
CHCTEMBI.

Pacuer 3HaueHuii Ul TOKA M HANPSDKCHHS Ha DJIEMEHTAax IEMu Tepe-
MEHHOI'O TOKa.

UccnenoBanme mpunnumna nerctBus Tpanchopmaropa. MccrmenoBanue
MpUHIMIA JEUCTBUSL TeHepaTopa MepeMeHHOro Toka. Mcmonb3oBaHue
WNuTtepuera it morcka nHGOPMAIIMK O COBPEMEHHBIX CIIOC00ax rmepe-
JIa4M JIEKTPOIHEPTUU.

OcymectBieHue paguonepenayn u  paguonpuema. HccienoBanue
CBOMCTB JIEKTPOMAarHUTHHIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3BuTHE 11EHHOCTHOTO OTHOIICHHMS K HM3ydyaeMbIM Ha Ypokax (QH3uUKu
00BeKTaM U OCBaMBaeMbIM BUIaM JAesaTenbHOCTU. OOBsICHEHHE MPUHIU-
MUAIBHOTO Pa3IN4Msl NPUPOJBI YIOPYTUX M DIEKTPOMArHUTHBIX BOJIH.
W3noxxeHne CyTH 3KOJOTHYECKUX MPOOIEM, CBS3aHHBIX C AJIEKTpOMAr-
HUTHBIMU KoJieOaHMsIMU B BoJTHaMU. OOBsICHEHHE POJIH DJIEKTPOMAarHUT-
HBIX BOJIH B COBPEMEHHBIX HcceoBaHusAX Beenennoit




OIITUKA

[Ipupona ceera

[IpuMeHeHre Ha TPaKTUKE 3aKOHOB OTPAKEHHUSI U MTPETIOMIICHUS CBETA
P PEILICHUH 3a/1a4.

Ornpenenenne CieKTPaIbHbIX TPAHULl YyBCTBUTEIBHOCTH Y€JIOBEYECKOTO
riasa.

YMmenue ctpouth U300paskeHus PeIMETOB, 1aBaeMble JInH3aMu. Pacuet
paccTosiHUA OT JIMH3BI 0 M300paxkeHus npeamera. Pacuer ontuueckoit
cuibl UH3bL. M3Mepenne (okycHoro paccrosiHusi JauH3bL. VMcnbiTanue
MoOJIeJI€ MUKPOCKOIA U TEJIECKONa

BonHoBEIE CcBOMCTBa
CcBeTa

Habmtoienue siBinenust uHTepPepeHIu IEKTPOMArHUTHBIX BOJIH.
HabGnronenue siBneHus Tudpakiny 3JeKTPOMarHUTHRIX BoJIH. Habmrome-
HUE SIBJICHUS MOJISIPU3aLMU 3JIEKTPOMArHUTHBIX BOJIH. MI3MepeHue IIuHbI
CBETOBOM BOJIHBI IO Pe3yJIbTaTaM HAOJIIOCHHS SIBJICHUS UHTEpPEpeH-
nuu. HabGnronenue sisnenus nudpakuuu csera. Habnronenue sapneHus
NOJIIpU3aLUU U Jucnepcuu cBeta. [louck pasinuuii 1 cXoacTBa MEKIY
TU(GPAKIIUOHHBIM U TUCTIEPCUOHHBIM CIIEKTPAMHU.

[IpuBenenre NpuMepoOB MOSBICHUS B MPUPOJIEC U MCIOJIB30BaHUS B T€X-
HUKE sIBIIeHUI HHTepdepeHund, AMPpakuuu, TOISIpU3aN U JUCTep-
cuu csera. llepeunciienne MeTOA0B MO3HAHUS, KOTOPbIE UCIIOIb30BaHbI
IIPU U3YYECHHUH YKA3aHHBIX SIBICHUI

3JEMEHTbHI KBAHTOBOM ®U3UKHN

KBaHTOBas onTruka

Hab6monenue Qotoanextpuueckoro sddekra. OObsCHEHHE 3aKOHOB
CroneroBa Ha OCHOBE KBAaHTOBBIX IpeJCTaBleHUN. Pacuer Makcumalb-
HOM KMHETUYECKOW SHEPruu 3JIEKTPOHOB IpU (POTOIIEKTPHUUECKOM 3 (-
dexre.

Onpenenenne paboThl BbIXOJA 3JEKTPOHA IO TpapuKy 3aBHCHMOCTH
MaKCHUMaJbHOW KWHETHYECKOH JHEPTruu (POTOIIEKTPOHOB OT YACTOTHI
cBeta. M3mepenue paboThl BbIxona 3JekTpoHa. [lepeuncinenue nmpudo-
POB YCTaHOBKH, B KOTOPBIX IPUMEHSIETCSl 0€3- MHEPIIUMOHHOCTE (HOTOd (-
dexTa.

OO0BsicHeHHE KOPMYCKYJISIPHO-BOJHOBOTO Jyaln3Ma CBOMCTB (POTOHOB.
OObsicHEHHE POJIM KBAaHTOBOW ONTHUKH B Pa3BUTHH COBPEMEHHOU (HU3U-
KH

duzuka atoma

Ha6nronenue nuHeRvYaThIX CIIEKTPOB.

Pacyer yacTOThl M JUIMHBI BOJIHBI HCITYCKa€MOTO CBETa MPHU MEPEeXoJie
aToMa BOJOPOJa M3 OJIHOTO CTAIMOHAPHOTO COCTOSIHHS B Jipyroe. O0b-
SICHEHUE MTPOUCXOXKICHHS JIMHEHYATOTO CIIEKTpa aToMa BOJOpOJa U pas-
JTUYHS JTUHEHYATBIX CIIEKTPOB Pa3IUYHBIX Ta30B. MccienoBanue JTHHEH-
94aToro CIEeKTpa.

HccnenoBanue mpuHIINMIA paOOThI TIOMUHECIICHTHOM Jammbl. Habmrome-
HUE W OOBSICHCHHE TPUHITUTIA IEHCTBUS Ja3epa. [IpuBeneHue mpuMepoB
MCIIOJIb30BaHUs J1a3epa B COBPEMEHHOM HayKe U TEXHUKE.
Hcnons3oBanne MHTEpHETA IS TTOMCKA WH(OPMAIUK O MEPCIEKTHBAX
MIPUMEHEHUS Ja3epa

24




duzuka aTOMHOTO
sapa

HaGnronenue TpekoB anbga-yacTull B Kamepe Bunbcona. Peructpupo-
BaHUE SAJICPHBIX U3JIYYEHUI C MOMOIbIO cueTynka [eiirepa.

PacueT sHepruu CBA3M aTOMHBIX SIIIED.

Omnpenenenne 3apsiia W MaccoBOrO 4YHCJIa aTOMHOTO sipa, BO3HU-
KaloIIero B pe3y/ibTaTe paJMOaKTHBHOTO pacraja. Berumcienue sHep-
T'MH, OCBOOOKAAIOLIEHCS ITPU PaAMOAKTUBHOM pacIiajie.

Onpeznenenne NPOAYKTOB SACPHON PEaKLIUH.

Berancnenne sHeprum, OCBOOOXKIAIOIICHCS NPU SACPHBIX PEAKIHSX.
[ToHnMaHue NPEUMYIIECTB M HEJOCTATKOB HCIOJIb30BaHUS ATOMHOM
SHEPTUH U HOHU3UPYIOIINX U3ITyYeHUI B IPOMBIIUICHHOCTH, MEIUIIUHE.
W3noxeHne CyTH SKOJOTMYECKHX MpoOJeM, CBA3aHHBIX C OHOJIOTH-
YEeCKUM JeHCTBHEM DPaJAMOAaKTHBHBIX M3IydeHHid. [IpoBeneHue kiaccu-
(duKaK 3IeMEHTApHBIX YacTUI] IO UX (PU3MUECKUM XapaKTEPUCTUKAM
(Macce, 3apsy, Bp€MEHH JKU3HH, CIIUHY H T.JI.).

[ToHnMaHe EHHOCTEH HAYYHOTO MO3HAHKSI MUpPA HE BOOOIIE IS 4eIio-
BEYECTBA B LIEJIOM, a JJISl KaKJOT0 OOYYaroIIerocs: JTUYHO, IEHHOCTEH
OBJIAJICHHUS METOJOM HAyYHOTO IO3HAHUS JUIS JOCTHKCHHUS ycIiexa B
JTF000M BHJIE PAKTUIECKOM JeSITETbHOCTH

3BOJIIOIMSI BCEJIEHHON

CrtpoeHue u pa3BuTHE
Bcenennon

Habmtonenue 3a 3Be3namu, JlyHol u mianeramu B Teneckon. Habmrone-
HUE COJIHEYHBIX IITEH C IOMOILBIO TEJIECKOIA U COJIHEYHOTO IKPaHa.
Hcnonb3oBanue MHTepHeTa a1 MOMCKAa HM300pa)KEHHUH KOCMHUYECKHX
00beKTOB M WHpopManuu 00 ux ocobeHHocTsx OOCYKACHHE BO3MOXK-
HBIX CLIEHapHeB 3BorolMK Beenennoit. Mcnosnb3oBanue MHTepHeTa Juist
MOMCKa COBpeMeHHOW HHpopmanuu o pa3BuTHH Bceenennoil. OueHka
uHpOpMALMK C TIO3ULIUU €€ CBOMCTB: JOCTOBEPHOCTH, OOBEKTUBHOCTH,
MIOJTHOTBI, aKTYJIbHOCTH | T. JI.




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

5.1 TpeﬁoBaHHH K MUHUMAJIBHOMY MAaTCPHAJIBbHO-TEXHUYCCKOMY odecrneyeHnIo
Peammzanms ImporpaMmbl JUCHUIIIMHBI OCYIICCTBIISCTCA B KaOHHETE (bI/ISI/IKI/I.

O6opynoBanue yudeOHOro KaOnHeTa (U3UKHU:

M0CaZ0YHbIE MECTA MO KOJIMYECTBY OOYJaIOLIHXCS;
pabodee MeCTo MpernoaBaTes;

ayJIMTOpHAs T0CKA: MEJIOBas;

CTCH/IBI;

TUTAKaThL;

METOMYECKOE 00CCIICYCHHE AUCIIUTUINHBI

Texnuveckue cpeacrBa o0ydeHHss: 000pyAOBaHHE U MPUOOPHI ISl IPOBEACHUS
nabopaTopHbBIX paboT; madoparopuu «Mupopmaruka» n «MubopmaTuka u nHGOpMaUoH-
HBIE TEXHOJIOTHH B IPO(PECCUOHANTBHON NeSTETHHOCTH

5.2 HudopManuoHHoe odecneueHne 00ydeHust
Ilepeuennb pekoMeHyeMbIX yueOHBIX U31aHuii, UHTepHeT-pecypcoB, 10M0IHHU-
TeJIbHOI JIUTEPATYPHI
Juis1 o0yqarommxcs:

OcHoBHas1 JIuTepaTypa:

1. Kanawnukos H.I1., Mypasves C.E. ®u3uka B 2 u. Yacts 1 2-e u3z., ucnp. u pomn. Yueod-
HuK U npakTukym i CI1O. — M., 2017.(3bC KOpaiir)

2. Kanawnuxos H.I1., Mypasves C.E. ®uzuka B 2 4. YacTte 2 2-e u31., UCTIp. U J0M. Y4eo-
HUK 1 npakTukyM st CI10. — M., 2017.(9BC FOpaiit)

3. Tpogpumosa T.W., @upcos A.B. duszmnka 1yist mpodeccuii U CIEHATEHOCTeH TEXHIYIECKO-
r'o M eCTeCTBEHHO-Hay4yHoro npoduneii: Coopuuk 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 g npodeccuii U CrenuaIbHOCTENH TEXHUIECKOTO U €CTECTBEHHO-
Hay4YHOro npoduiieil: yaeOHUK /Ui 00pa30BaTeNIbHBIX YUpexXIeHUH cpen. mpod. obpazo-
Banus / mox pen. T. U. Tpodumonoii. — ACADEMA, 2018.

s npenogasareJiei:

1. Koncrurynuss Poccuiickoit ®enepanuu (IpUHSTa BCEHAPOAHBIM TOJIOCOBAHHUEM
12.12.1993) (c yyeTom MOIpPaBOK, BHECEHHBIX (hefepaTbHbIMU KOHCTUTYLIMOHHBIMU 3a-
koHamu P® o nmonpaskax k Koncturynnn PO ot 30.12.2008 Ne 6-OK3, ot 30.12.2008
Ne 7-0K3) // C3 PdD. — 2009. — Ne 4. — Cr. 445.

2. ®enepanbHBI 3ak0H OT 29.12. 2012 Ne 273-®3 (B pen. (emepalbHBIX 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, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECCHHBIMU
®enepanpubiM 3ak0HOM 0T 04.06.2014 No 145-®3) «O06 ob6pazoBanuu B Poccuiickoit
Denepauuny.
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[Ipuka3z MunnctepcTBa obpazoBanus u Hayku PD «OO0 yrBepxaeHuu QenepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOTO CTAaHAApTa CpeaHero (MoJiHoro) obmiero oopaso-
BaHHA» (3apeructpupoBad B Muntocte PD 07.06.2012 Ne 24480).

[Tpuka3z Munobpuayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun uzmenenuii B [Ipu-
ka3 MuHuctepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®denepammu ot 17.05.2012 Ne
413 "O06 ytBepxkacHHH (eepaTbHOr0 TOCYIaPCTBEHHOTO 00pa30BaTeILHOTO CTaHAapTa
cpenHero (IMoJIHOro) ooIero oopazoBanus'y.

[TuceMmo JlemapramMeHTa rocy1apCcTBEHHOW MOUTUKH B c(hepe MOArOTOBKU pabounx Kaj-
poB u JIIIO Muno6pnayku Poccum ot 17.03.2015 Ne 06-259 «PekomeHnmanuu 1o opra-
HU3aIMH TIOJYYECHUS CPEIHEro oomero oOpa3oBaHUs B IpeiesiaX OCBOCHHS 00pa3oBa-
TEJIbHBIX MPOTPAMM CpPEIHEro MpogecCHOHATbHOrO o0pa3oBaHMsl Ha 0a3e OCHOBHOTO
o01iero o0pa3oBaHus C y4eToM TpeboBaHHM (eepatbHbIX FOCYyJapCTBEHHBIX 00pa3oBa-
TEJIbHBIX CTAHAAPTOB U MOJIy4aeMol Mpodeccuu Ui CrenuanbHOCTH CpeaHero mpodec-
CHOHAJILHOTO 00pa30BaHUs».

®enepanbhblii 3akoH 0T 10.01.2002 Ne 7-03 «O06 oxpaHe oOKpy»Karolieil cpeas» (B pel.
ot 25.06.2012, ¢ u3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.

HNHuTepHeT- pecypcesl:

www.fcior.edu.ru (®exepanbHbiii HEeHTp HHGOPMAIIMOHHO-00PA30BATEIBHBIX PECYp-
coB). wwww.dic.academic.ru  (Axkagemuk. CioBapu H  DHIMKJIOIEIUH).
www.booksgid.com (Books Gid. Dnektponnas 6ubaroreka). Www.globalteka.ru (T'mo-
Oanreka. ['obanbpHas 6HOIMOTEKA HAyIHBIX pecypcoB). Www.window.edu.ru (Eautoe
OKHO JIOCTYyIIa K 00pa3oBaTeabHbIM pecypcam). WWW.St-Dooks.ru (JIyuras yueOnas jiu-
TepaTypa).

www.school.edu.ru (Poccutickuii 06pa3oBaTenbHbIN OPTal. JJOCTyIMHOCTh, Ka4ecTBO,
3G EKTUBHOCTD).

www. ru/book (DnekrponHast GMOIMOTEUHAS CHCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3oBatenbhbie pecypcesl MHTepHeTa — Dusuka).
www. school-collection. edu. ru (Equnas xomteknus nudpoBbIX 00pa30BaTEIbHBIX pe-
CYpCOB).

https//fiz.1september.ru (yue6Ho-MeTOAMYeCKast razeTa «Pusnkay).

www.n-t.ru/nl/fz (HoGenesckue saypeatst o Gu3mKe).

www.nuclphys.sinp.msu.ru (Snepuas ¢usuka B MnTepHere).

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

. Www.kvant.mccme.ru (Hay4HO-ONYJISIPHBIH (HU3NKO-MAaTEeMATHICCKUH KypHAIT

«KBanT»). Www. Yyos. ru/natural-sciences/html (ectecTBeHHO-HAYYHBII KypHAI JIJIsT MO-
noxexu «[1yTe B HAyKy»).

5.3. PexoMenganmuu 1o peamn3anvui IMCHUIIJIMHBI IJd HHBAJUIAO0B M JIMII C Oorpa-

HUYCHHBIMHA BO3MOKHOCTAMHU 310POBbA

5.3.1. Hajiu4uue cOOTBETCTBYIOIIMX YCJAOBUI peau3anum JUCHUILTHHBI
Jl7is 00yJaromuxcsi U3 YUClia WHBATUAOB U JIUI] C OTPAHUYECHHBIMH BO3MOKHOCTSIMH

3/10pOBbsl HA OCHOBAaHHMU NMHCbMEHHOTO 3asBJIEHUS 00y4arolerocss JTUCIUILIMHa (mpodeccu-
OHAJIBHBIM MOJYJb) pealu3yeTcsi C Y4eTOM OCOOCHHOCTEHW MCHXO(HU3MUECKOTO Pa3BUTHA,
MHIUBHUIyaIbHBIX BO3MOYKHOCTEH M COCTOSIHUS 3[JOPOBBS (Jajiee - MHAMBUAYAJIbHBIX OCO-
O6enHocreil); obecreunBaeTcs COOMIOACHUE CIEAYIONMX OOIUX TpeOOBaHUN: MCIOIH30BA-
HHUE CIIEIUATIbHBIX TEXHUYECKHX CPEICTB OOYYEHHUS KOJJICKTUBHOTO M WHIMBHIYaJIbHOTO
MOJIb30BaHHA, MPCAOCTABJICHUC YCIYTI' aCCUCTCHTA (HOMOH_[HI/IKa), OKa3bIBAOUICTO TaKOMY
oOy4JaroriemMycsi HeOOXOAMMYI0 TEXHHUYECKYIO TTOMOIIb, 00CCIICYCHHE T0CTyNa B 3aHUS U
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MTOMEIIEHUS, T/Ie MPOXOIUT y4eOHbIN mporecc, pa3menienre Ha nmopraine OCII neobxomu-
MBIX MaTE€pPHAJIOB ISl TEOPETHUYECKOM MOATOTOBKH, /IS JJA0OPATOPHBIX pabOT, MaTEPHAIOB
JUIsl CAaMOTIPOBEPKH 3HAHUM (KOMIETEHIMI) U MOJTOTOBKM K KOHTPOJIO 3HAHUHM MO pasje-
JIaM JTUCIHUIUTHHBI (Ppo(heCCHOHATBHOTO MOJYJIS),  JAPYTHUe yCIOBUS, 0€3 KOTOPBIX HEBO3-
MOKHO WJIY 3aTPYAHEHO 00yUeHHE 10 JUCIHUIUIUHE (MPOPECCHOHATBHOMY MOIYIIIO).

5.3.2. Ob6ecneyeHue cod.1101eHUs 00LIUX TPeOOBaAHMIA

[Tpu peanuzamuu auCUUIUIMHBL (IPO(ECCHOHATBHOTO MOTY/IsI) HAa OCHOBaHUU MHCH-
MEHHOTO 3asBJICHHsS OOYydYaromerocs oOecreynBaeTcsi COOIIOACHUE CIEAYIOUIMX OOIINX
TpeOOBaHMI: MPOBEJCHUE 3aHATHH U1 CTYAEHTOB-MHBAIWAOB M JIMIl C OIPAaHUYCHHBIMH
BO3MOKHOCTSIMH 37I0POBbSI B OJTHON ayJUTOPUU COBMECTHO C JIPYTHMMHU OOYYaIOUIMMHUCS, HE
UMCIOLIMMHU OTPaHWYECHHBIX BO3MOXKHOCTEH 3/I0POBBS, €CIIM 3TO HE CO3JAeT TPYJHOCTEH
JUIg 00y4aroluMXxcs; IPUCYTCTBUE B ayJUTOPUM ACCUCTEHTA (aCCUCTEHTOB), OKa3bIBAOILE-
ro(nx) oOy4arouMcsi HEOOXOJUMYI0 TEXHUYECKYIO IMOMOIIb C Y4ETOM HMX WHIMBHIyallb-
HBIX 0COOEHHOCTENH Ha OCHOBAHUH MHUCHMEHHOTO 3asBJICHUSA,; IIOJIb30BAHUEC H€06XOI[I/IMI)IMI/I
00y4JaroIMUMCs TEXHUYECKHMU CPEJICTBAMH C YY€TOM MX MHIMBUIAYaJIbHBIX OCOOCHHOCTEH.

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

Bce nokanbnabie HopmaTuBHble akThl OCII «BKMPIIK» no Bompocam peanuzauuu
JUCHUILINH (TIpo¢deCCHOHAIbHBIX MOJyJIEH) T0BOASTCS 10 CBEACHUS 00yJaroluxcs ¢ orpa-
HUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbsSI B TOCTYITHOM I HUX (popme.

5.3.4. Peanu3anusi yBeJH4YeHUS] MPOAO/LKATEIbHOCTH MPOXOKIAEHHUS MPOMEKY-
TOYHOH aTTeCTALMH 10 OTHOLIEHUIO K YCTAHOBJIEHHOI NMPOAOKUTEIBLHOCTH 115 00Y-
YaloLerocsi ¢ OrpaHNnYeHHbIMH BO3MOKHOCTSIMH 3/10POBbS

HpOI[OJ'DKI/ITeJ'II)HOCTI) MIPOXOKIACHUA HpOMC)KYTO‘-IHOI\/’I aTTeCcTalluu 110 OTHOIICHHIO K
YCTQHOBJICHHOH MPOJOJDKUTENBHOCTH YBEIMUMBACTCS 10 MHCbMEHHOMY 3asBIEHHUIO 00Y-
YJaromerocsa ¢ OrpaHMYCHHBIMU BO3MOKHOCTAMHM 310POBbS; MMPOAOJDKUTCIIBHOCTD SK3aMCHa,
IIPOBOJIMMOI0 B MUCHbMEHHOW (hopMe yBennuuBaeTcs He MeHee yeM Ha 0,5 yaca; mpoaoIKu-
TEJBHOCTh TIOJTOTOBKM OOYYaromIerocsi K OTBETY Ha JK3aMeHe, NMPOBOAMMOM B YCTHOM
¢bopme, — He MeHee yeM Ha 0,5 yaca; MpoJOKUTENFHOCTh OTBETA 00yYaroIIerocs Npu ycT-
HOM OTBETE yBeInuuBaercs He Oonee yem Ha 0,5 gaca
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