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HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma 00111€00pa3oBaTeIbHOrO MPOGUILHOTO Y4EeOHOTO MpeAaMeTa
OVIIL.11 ®u3uka mpenHa3HaueHa A U3ydeHHUs (GU3UKH B MPOodecCHOHATbHBIX
oOpazoBarenpHplx opranmzanusx CIIO, peanu3yrommx  oOpa3oBaTelbHYIO
IporpaMMy CpeAaHero ooOmero oOpa3oBaHHs B Mpefesiax OCBOCHUS OCHOBHOMU
npodeccruoHanbHOl oOpazoBarenbHOl mporpammel CITO (OITOIT CITIO) Ha 6a3e
OCHOBHOTO 00111ero 00pa30oBaHMsl MPHU MOATOTOBKE CIIEHUATINCTOB CPETHETO 3BEHA
no crneunanbHocTH  13.02.11 TexHmuyeckasi IKCIUIyaTauuss M 00CIyKUBaHUE
IEKTPUYECKOT0 U JIEKTPOMEXAHUYECKOr0 000py10BaHus (110 OTPACJISIM).

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpeanero oOiero
oOpa3oBaHMsl, NPEIBbABISEMBIX K CTPYKTYpE, COJEP)KaHUIO U pe3ysbTaraM
OocBOeHMs 001Ie00pazoBaTenbHoro yueoHoro mnpeamera OVIL. 11 ®usuka, B
COOTBETCTBUM ¢ PexoMeHIalusIMU MO OPraHu3alyy MOJYUYEHHUs] CPEHEro 00IIero
oOpa3oBaHMsI B Hpelenax OCBOCHHUS 0Opa30BaTENbHBIX IPOrPaMM CpPETHETO
npodeccruoHanbHOro 00pa3oBaHusi Ha 0a3e OCHOBHOTO 0OIEro 0Opa3oBaHUS C
ydeToM  TpeOoBaHMil  (elepanbHbIX TOCYAapCTBEHHBIX  0Opa3oBaTEIbHBIX
CTaHJAAPTOB U TMOJIY4Ya€MOH CHEUMaJIbHOCTH CpPEeaHEro npodecCruoOHaIbHOTO
oOpa3zoBanus (muceMo JlemapramMeHTa TOCYJapCTBEHHOW WOJUTUKH B cdepe
noAroToBKU pabounx kaapos u JI[10 Munooprayku Poccun ot 17.03.2015 Ne 06-
259) u c¢ yuerom IlpumepHOil OCHOBHON HpOrpaMMbl CpPEIHEr0 OOIIEro
oOpa3zoBaHus, OJOOpPEHHOHN pelnieHueM (eaepasbHOro y4eOHO-METOANYECKOTO
oOBeauHeHus 1o 001meMy 00pazoBanuio (MpoToko oT 28 uroHs 2016 1. Ne 2/16-3).

Conepsxanue obmieoopazoBareabHoro yueonoro npeamera OVII.11 dusuka
HaIpaBJICHO HA JOCTHKEHUE CIEAYIONIHNX Ieeil:

® OCBOEHUHE 3HAHUH O (QYyHIAMEHTAIBHBIX (PU3MYECKUX 3aKOHAX U
MPUHITUTIAX, JEKAMUX B OCHOBE COBPEMEHHOU (DPM3MYECKOW KapTHHBI
MUpa; HamOoJee BaXHBIX OTKPHITHSX B 00JacTH, OKa3aBIIUX
OTIpEISIISIIONIESE BIMSHUE Ha PA3BUTHE TEXHUKH U TEXHOJIOTHUH; METOJIaX
HAyYHOTO TTO3HAHUSI IPHUPOIBI;

e OBJIaJIecHHE YMEHUSIMM TIPOBOJUTH HAONIOACHUS, IUIAHUPOBATh U
BBITIOJIHATHh AKCIIEPUMEHTHI, BBIJIBUTATh THUIOTE3bI U CTPOUTH MOJCIIH,
OPUMEHSTh TIOJNYYCHHBIC 3HAHUS 1O GU3NKE IS OOBSICHEHUS
pa3HOOOpa3HBIX  (PU3MYECKUX  SBICHUHM HM  CBOWCTB  BECIICCTB;
MPAKTUYECKOTO HKCTOIb30BaHMS (U3MUYECKUX 3HAHWM, OIEHUBATH
JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOW HH(POpMAITNH;

e pa3BUTHE TIO3HABATCIBLHBIX HWHTEPECOB, HWHTC/UICKTYaJIbHBIX U
TBOPYECKUX OCOOCHHOCTEH B TMpoIriecCe NPHOOPETCHHUS 3HAHUN U
yMEHUH 10 (HU3UKE C UCIOJB30BAHUEM PA3JIMYHBIX HCTOYHHKOB
uH(OpPMAITUU U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

e BOCIHTAHWE YOCKICHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB
MPUPOBI; WCIIONH30BAHUS JOCTIKCHUN (DU3WKM Ha OJIaro pa3BUTHS
YEeJIOBEUECKOW IMBWIM3AIMHN; HEOOXOIUMOCTH COTPYIHHUYECTBA B
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MIPOIIECCE  COBMECTHOTO  BBINOJIHEHMS  3aJlad,  YBaXXUTEIbHOTO
OTHOUIEHUS K MHEHHUIO ONIIOHEHTa MpH OOCYKIEHUU MpoOIeM
€CTECTBEHHO-HAYYHOI0  COAEpP’KaHHs; TOTOBHOCTM K MOpPAJIbHO-
TUYECKON OIIEHKE HCIOJIb30BAaHUS HAYYHBIX JOCTHMIKEHUH, YyBCTBa
OTBETCTBEHHOCTH 3a 3aLIUTy OKPY>KAOLIEH Cpe.bl;

® HCIOJIb30BAHHE NMPUOOPETEHHBIX 3HAHUM W YMEHHUU U1 PEIICHUS
NpPaKTUYECKUX  3a/Jad  TOBCEJIHEBHOM  JKM3HHM,  oOOeclieueHue
0e30macHOCTH coOCTBEHHOM KU3HU, PalMOHAIIBHOTO
MIPUPOJIOIIOIB30BAHUS U OXPaHbl OKPYKAIOIIEH CPEllbl 1 BO3MOXKHOCTh
NPUMEHEHUSI 3HAHUW TNpPU PENIEHUU 3a7a4y, BO3HUKAIOIUX B
nocyeayrouie npoheccuoHaabHOM NeATeIbHOCTH.

B nporpamMmy BKJIIOYEHO COAEprKaHUE, HANIPaBIECHHOE Ha (OPMUPOBAHUE Y
CTYyJICHTOB KOMIIETCHIIUM, HEOOXOAUMBIX Jisi KadecTBeHHOro ocBoeHusi OITOIT
CIIO na 6a3e 0OCHOBHOIro 00mHIEro 00pa3oBaHMs C MOJYYEHHEM CPEIHErO OOIIEro
o0Opa3zoBaHusl, MPOrpaMMbl OJITOTOBKH crieluanuctoB cpeanero 3seHa (IIIICC3).

OBIIASA XAPAKTEPUCTHUKA OBINIEOBPA3OBATEJIBHOI'O YYEBHOI'O
IMPEAMETA OVYII.11 ®PU3UKA

B ocuoe OVII 10. ®dusuka JeXUT ycTaHOBKA Ha (OPMHpPOBAHUE Y
00y4aeMbIX CUCTEMBI 0a30BbIX MOHATHIA (PU3UKU U MPEICTABIECHUN O COBPEMEHHOMN
(bu3nUecKoil KapTUHE MUpPA, & TAKKE BBIPAOOTKA YMEHUN NPUMEHATh (PU3HUECKHUE
3HaHUA KaK B MPO(ECCUOHATBHOMN NEATeIbHOCTH, TaK U JJISI PEIICHUS )KU3HEHHBIX
3a1ad.

MHorue nojoxeHusi, pa3BuBaeMbie (PU3UKON, pacCMaTPUBAIOTCS KaKk OCHOBA
CO3/IaHUSI ¥ UCTIOJIb30BaHUs MH()OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOT U1
(UKT) — omHoro wu3 Hambojee 3HAYUMBIX TEXHOJOTHYECCKUX JIOCTHIKCHHUI
COBPEMEHHOW [IUBUJIA3ALUH.

®u3nka JaeT KIo4Y K MOHMMAHUI0 MHOTOYHCIICHHBIX SIBIICHUM U MPOILIECCOB
OKPY KaroIero Mupa (B €CTeCTBEHHO-HAYYHBIX 00JIaCTSX, COIMOJIOTHH, IKOHOMHUKE,
A3BIKE, TUTEPATYpE U 11p.). B dusmke hopmMupyroTcs MHOTHE BUJBI JESTEILHOCTH,
KOTOpbIE UMEIOT METalpeAMETHbIN XapakTep. K H1UM B nepByro ouepeib OTHOCATCS:
MOJICIMPOBAHUE OOBEKTOB M IMPOILIECCOB, NPUMEHEHHUE OCHOBHBIX METOJIOB
MO3HAHUS, CHUCTEeMHO-UH(GOPMAIMOHHBIN aHamu3, (QopMyTupOBaHUE THUIIOTE3,
aHaJu3 U CUHTE3, CpaBHEHHUE, 0000I1IeHNE, CUCTeMaTH3aIlMs, BBISIBJICHUE PUYUHHO-
CJIEJICTBEHHBIX CBSI3€H, IMOMCK aHAJOrOB, yNpaBlieHHE OOBEKTaMHU U MPOLECCaAMHU.
NMeHHO 3TOT mpeaMeT MO3BOJIAET MO3HAKOMHUTH OOYYarOUIUXCS C HayYHBIMU
METOJJaMU TMO3HAHUSI, HAYYUTh WX OTJIMYATh TUIOTE3y OT TEOPHUH, TEOPHUIO OT
HKCIIEPUMEHTA.

duszuka WMeeT OYeHb OOJIBIIOE W  BCEBO3pacCTalollee  YHUCIIO
MEKIMCIUIUIMHAPHBIX CBSI3€, IPUYEM Ha YPOBHE KaK MOHATUMHOIO anmnapara, TaK
¥ UHCTPYMEHTApUs, 3TO MMO3BOJISIET PAaCCMaTPUBATh (PU3UKY KaK METAAUCIUILIAHY,
KOTOpasi MPEOCTaBIISIET MEKIUCHUIUIMHAPHBIN SI3BIK JIJI1 ONKMCAHUS Hay4YHOU
KapTUHBI MUPA.
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dusuka SBISETCA CHUCTEMOOOpa3yIOmMUM (QaKTOpOM [JIsi E€CTECTBEHHO-
HAYYHBIX y4E€OHBIX MPEIMETOB, MOCKOJbKY (hPM3MUECKUE 3aKOHBI JIEKAT B OCHOBE
CONlEp)KaHUSl XHUMHH, OHWOJIOTMH, Teorpaduu, acTPOHOMHH W CIICIHAIBHBIX
mucrutoinH. O6meo6pa3oBaTenbHbd yueOHbIN peamer OYIL.11 ®dusuka co3maer
YHUBEPCATbHYIO 0a3zy g u3ydeHHs oO0menpodecCHoHaIbHBIX —JIUCIUILINH,
3aKJIaJbpIBast PyHIAMEHT I MTOCIEAYIONIEro o0y4eHus CTyICHTOB.

OO0nanass JOrMYECKONl CTPOMHOCTBIO M ONUPAsCh HAa 3KCHEPUMEHTAIbHbBIE
dakTbl, 0011€00pazoBarenbHbli yueOHbId peamer OVIL.11 ®usuka popmupyer y
CTYJICHTOB MOJJINHHO HAy4YHOE MUPOBO33peHHE. DU3HKA SBISETCS OCHOBON YUEHUS
0 MaTepuaIbHOM MHpPE U pelliaeT MpoOIeMbl 3TOTO MUpA.

N3yuenune U3k nMeeT CBOM 0COOEHHOCTH, 3TO BBIPAKAETCS B COJIEPKAHUU
OOy4eHHMs, KOJMYECTBE 4YacOB, BBIJCISEMbIX HAa M3YyUYCHHUE OTACIBbHBIX TEM
nporpamMmbl, TiOyOMHE UMX OCBOCHMSI CTyJEHTaMH, OO0BEME U XapaKTepe
71a00paTOPHBIX 3aHATUM.

IIpu ocBoennu cnenuanbHOCTH 13.02.11 TexHuyeckasi IKCIJIyaTaUUs U
00cJIy’>KMBaHUe YJIEKTPUYECKOr0 M 3JIeKTPOMEXaHMYeCKOro 06opyaoBanus (1o
oTpacisimM) (pr3uKa U3ydaercs Ha Npo(UIbHOM ypoBHE. TeopeTuyecKre CBEACHUS
10 (PU3HKE JOMOIHSIIOTCSA JEMOHCTPALUAMHU U JJAOOPATOPHBIMU pabOTaMHu.

N3ydenune obmeoOpazoBarenbHoro yuyeOHoro npeamera OVIL11 duszuka
OCYUIECTBJISIETCS. HAa TMEPBOM Kypce M 3aBEpLIaeTCs BO BTOPOM CEMECTpE
MOJIBEICHHUEM UTOTOB B (hOpME SK3aMEHa B paMKax MPOMEXKYTOUYHOW aTTecTaluu
obyuarommxcs B iporecce ocBoenust OIIOIT CITO ¢ monmydeHneM cpeHero oomero
obpazoBanus (IIIICC3).

MECTO OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O ITIPEJIMETA B
YYEBHOM IIVIAHE
O6meobpazoBaTenbHblid yueOHblid npeamer OVYIIL.11 ®usuka uzydyaercs B
oO1eoopazoBarenbHoM Iukie yueOHoro miana OITOIT CITO na 6a3ze OCHOBHOTO
oOwrero o0pazoBaHus ¢ noxyyeHueM cpeanero oouiero oopazosanus (I1IICC3).
B yue6ubpie mnansl IIIICC3 oOmeoOpa3oBarenbHblii y4eOHbBIH MpeaMET
OVIIL.11 ®duszuka BXOAUT KakK y4eOHBI MpeAMET MO BHIOOPY U3 00sA3aTENbHBIX
MPEIMETHBIX 00JIACTEN.

PE3VYJIBTATBHI OCBOEHHUSA OBHLIEOBPA3OBATEJIBHOT'O
YUYEBHOTI'O IPEJMETA
OcBoenue cojepxxkanus oOmieoOpazoBarenbHoro ydebnoro mnpenmera OVILL11
®du3zrka 00ecrneynBaeT JOCTUKEHUE
CTYJICHTaMHU CIEAYIOIMNUX Pe3yJIbTATOB:
® JIUYHOCHIHBIX'
—— YyBCTBO T'OPJIOCTH M YBKCHHS K MCTOPHH M JOCTHIKEHUSM OTECUYCCTBEHHOM
dbuznyeckoil Hayku; (PU3MYECKH TPaMOTHOE IMOBEJICHHE B MPO(ECCHOHATBHOM
NeSATEIbHOCTH U OBITY IIPU 00pallleHUH ¢ MPUOOpaMU U yCTPOICTBAMU;
—— FOTOBHOCTb K MPOAOJIKEHUIO 00pa30BaHUs U MOBBIIICHUS KBATM(PUKALIUU B U3-



OpaHHON MPOQPECCUOHATILHON JEeATEIbHOCTH M OOBEKTHMBHOE OCO3HAHHE POJIH
(bU3UYECKUX KOMIICTCHIINHN B 3TOM;
—— YMEHHE WCIIOJIh30BaTh JOCTIKEHUS COBPEMEHHON (PU3MUECKOW HAyKH U
(GU3NMYECKUX TEXHOJOTUH JUIsl TIOBBIMICHUS COOCTBEHHOTO HHTEILIEKTYaIbHOTO
pa3BUTHUSA
B BbIOpaHHOU TPO(EeCCHOHATEHON eI TeIbHOCTH;
—— YMEHHE CaMOCTOSATEIHbHO N0OBIBaTh HOBBIE ISl ceOs (PU3MYECKHE 3HAHUS,
UCIIOJIb3YSl IJIs1 TOTO IOCTYMHbIE HCTOYHUKU UH(OpMAIIIH;
—— YMEHUE BBICTpAaMBaTh KOHCTPYKTHBHBIE B3aUMOOTHOILICHHS B KOMAaHJE IO
pelieHuIo 00IIKX 3a/1a4;
—— YMEHHE YIPaBIKAITh CBOEH IIO3HABATEIBHOW JEITENBHOCTBIO, IPOBOJIUTH
CaMOOILICHKY YPOBHSI COOCTBEHHOTO MHTEINIEKTYalIbHOTO Pa3BUTHS;
® MemanpeoMemHbvix:

—— HCIIOJIb30BaHUE PA3IMYHBIX BUIOB [TO3HABATEILHOMN IESITEILHOCTH JJIsl PEIICHUS

dbu3nYecKuX 3a/1a4, NPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUS (HAOII0ICHUS],
OMHUCAHUS, W3MEPEHUS, SKCIEPUMEHTA) IJi U3YYEHUS Pa3IU4YHBIX CTOPOH
OKPYXarOIIEH ICUCTBUTEIBLHOCTH;
—— UCIIOJIb30BaHUE OCHOBHBIX MHTEJUIEKTYaIbHBIX ONEpalldii: IOCTAaHOBKH 3aJ1a4H,
dbopMyTUpOBaHMS THUIIOTE3, aHaJiW3a M CHUHTE3a, CpPaBHEHWs, O0O0OOIICHMUS,
CUCTEMATHU3ALINH, BBISIBIICHUS IPUYUHHO-CJIEACTBEHHBIX CBSI3€i, IOMCKA aHAJIOTOB,
dbopMyTUpOBaHMs BBIBOJIOB I HW3YUYEHUS PA3JIUYHBIX CTOPOH (HU3HMUYECKUX
0O0BEKTOB,
SIBJICHUM U TIPOIIECCOB, C KOTOPHIMU BO3ZHUKAET HEOOXOIUMOCTh CTAIKUBATHCS B
npodeccruonansHo chepe;
—— yMEHHUE T'eHEepUpOBaTh HJACH U ONPEACNATh CPEACTBA, HEOOXOIUMBIC NI HUX
peanu3aiuy;
—— YMEHUE UCIOJb30BaTh Pa3IMUHbIE UCTOYHUKH JIJIS MOTyUeHUs (PU3NYECKON UH-
dbopmanuu, O1eHUBATh €€ JOCTOBEPHOCTH;
—— YMEHHUE aHAJIM3UPOBATh U MPEJACTABIATh HH(OOPMALIUIO B PA3JIMUHBIX BUJIAX;
—— YMEHHE MyOJIMYHO MPEACTaBIATh PE3yIbTaThl COOCTBEHHOTO HCCJICIOBAHMUS,
BECTH
JTUCKYCCHW, JOCTYITHO W TapMOHHMYHO coueTas cojepxkaHue u  (HOpMbl
MpeIcTaBiIsIeMoi nH(popMaIuu;

® npeoMemHbixX:

— c(hopMHUPOBAHHOCTH MPEACTABICHUM O POJIM U MeCTe (PU3UKU B COBPEMEHHOMN
HAy4YHOW KapTHUHE MHpaA; MOHUMaHHE (PU3MUECKON CYNIHOCTH HAOJIOAaEMBIX BO
Bce-
JICHHOM SIBJ€HUM, posii GU3UKHU B POPMUPOBAHUU KPYro30pa U (PyHKIIMOHAIbHON
IPAMOTHOCTH YeJIOBEKa JJIs PEIICHHS TPAKTUUECKUX 3aJ1ay;
— BJIaJICHUE OCHOBOTIOJIArAOIIUMU bu3nIeCKUMU MOHATUSIMH,
3aKOHOMEPHOCTSIMH,
3aKOHAMH ¥ TEOPHUSMU; YBEPEHHOE UCIIOIh30BaHNE (DU3UIECKON TEPMHUHOIOTHU
U CUMBOJIUKHU;



—— BIJIaJICHWE OCHOBHBIMHU METOJIaMH HAYYHOTO IO3HAHMSA, HCIOJIb3yEeMbIMH B
¢dusuke:
HaOJI0/ICHUEM, ONTMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;
—— yMeHHs 00pabaThIBaTh pe3yIbTaThl U3MEPEHHM, 0OHAPYKUBATH 3aBUCUMOCTD
MeXIy (PU3MYECKUMU BETUUMHAMU, OOBSACHATH MOJyYeHHBIE PE3yIbTaThl U JENaTh
BBIBO/IBI;
—— c(hopMHpOBAaHHOCTH YMEHHUS pemiaTh (GU3MUECKUE 3aaUH;
c(OPMHPOBAHHOCTb YMEHUS IPUMEHSATH MTOTyUYCHHBIE 3HAHUSI 17151 O0BSICHEHUS
yCIIOBHIA IPOTEKaHUs (PU3NYECKUX SIBICHUH B IPHPO/IE, MPOdhecCHOoHaNbHOM cdepe
U JUTSl IPUHATHUS PAKTUYECKUX PEIICHUI B MOBCEIHEBHON KU3HU;
— c(OPMHUPOBAHHOCTh COOCTBEHHON MO3UIMU TIO0 OTHOLICHHIO K (PU3MUECKOM
uH(pOpMalny, MOTy4aeMON U3 Pa3HbIX HICTOYHUKOB.



TEMATUUYECKHWM IUIAH

Makc. | Camoct. | Koncyast. | O0si3aTe/ibHAsi HATPy3Ka
HaumMenoBanue HArp. HArp. BCETO B Tom uncie
pa3aesioB U TeM
Teoper. | mpaxr. | ma6op.
1 cemecTp
BBenenne 2 - - 2 2 - -
Paszngea |. Mexanuka. 21 - 1 20 16 - 4
Tema 1.1. Kunemartuka. 4 - - 4 4 - -
Tema 1.2. 3aKkoHBI 9 - 1 8 6 - 2
MexaHnkH HproToHa.
Tema 1.3. 3aKOHBI 8 - - 8 6 - 2
COXpaHEHUs B MEXaHHUKE.
Paznea I1. 17 - 1 16 12 - 4
MouekyasipHast
(pusuxa.
TepmoanHamMuka
Tema 2.1. OCHOBEI 5 - 1 4 2 - 2
MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH.
W neannHbIl ras.
Tema 2.2. OCHOBEI 5 - - 4 2 - 2
TEPMOJIMHAMHUKH.
Tema 2.3. CBoiicTBa 2 - - 2 2 - -
MapoB.
Tema 2.4. CBoiicTBa 2 - - 2 2 - -
JKUJIKOCTEH.
Tema 2.5. CpoiicTBa 4 - - 4 4 - -
TBEPABIX TEI.
Pazgeun II1. 32 - 1 31 25 - 6
DJIEKTPOAMHAMHUKA.
Tema 3.1. 7 - 1 6 6 - -
DNeKTpUYECKoe MoJIe.
Tema 3.2. 3aKOHBI 8 - - 8 4 - 4
IMOCTOSIHHOTO TOKA.
Tema 3.3. 6 - - 6 6 - -
DIJIEKTPUYECKUHN TOK B
Pa3IUYHBIX Cpeiax.
Tema 3.4. MaruutHoe 6 - - 6 6 - -
oJje
Tema 3.5. 5 - - 5 3 - 2
DneKTpOMarHuTHas
WHTYKITAS
NuauBuayaabHbie 6 6
MPOEKTHI
Bcero: 81 6 3 73 59 - 14
2 cemecTp

Paznen 1Y. Konedoanus 19 - 1 18 12 - 6
W BOJIHBI.




Tema 4.1. 4 - 4 2 2

Mexanndeckue

KoJICOaHHSL.

Tema 4.2. VYnpyrue 4 - 4 4 -

BOJIHEL.

Tema 4.3, 7 - 6 2 4

DNeKTpOMarHuTHHIC

KoJieOaHusL.

Tema 4.4, 4 - 4 4 -

DNeKTpOMarHUTHBIC

BOJIHEL.

Paszgea Y. Onruka. 13 - 12 4 8

Tema 5.1. Ilpupona 6 - 6 2 4

CBETA.

Tema 5.2. BoaHOBEIE 7 - 6 2 4

CBOICTBA CBETA.

Paszgenr YI. OcHOBBI 4 - 4 4 -

CleUAJIbHON  TeopHuu

OTHOCHTEJIbHOCTH

Tema 6.1 DeMeHTH 4 - 4 4 -

TEOPUH

OTHOCUTEJIBLHOCTH.

Paszgen Yll. DiaemeHThI 13 - 12 10 2

KBAHTOBO# (pU3UKH.

Tema 7.1. Ksanrosas 2 - 2 2 -

ONTHKA.

Tema 7.2. ®usnka aToma. 4 - 4 4 -

Tema 7.3. dusnka 6 - 6 4 2

aTOMHOTO si/ipa.

Paznen YI1II. 3 - 2 2 -

IOBoonust Beenennoii

Tema 8.1. Crpoenue un 3 - 2 2 -

pa3Butue BeenenHoit

NuauBuayanbHblie 12 12 - - -

MPOEKTHI

IK3aMeH 6 - - - -

Bcero: 72 24 48 32 16

HUTOI'O: | 153 24 117 87 30




COJAEP)KAHUE OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEJMETA

HaumenoBaHue Copep:xaHue y4eOHOT0 MaTepHuaJia, JabopaTopHble padoThl U MPAKTHYECKHE 3aHATHS, CAMOCTOATEIbHAS O06beM yacoB
pa3iesioB H TeEM paéoTa 00y4aroumuxcs
3
Beenenue. 1 | dusuka - ¢yHIamMeHTanpHas Hayka O TIPHpoje. EcTecTBeHHOHAyYHOW METOJ MO3HAHHS, €r0 BO3MOXKHOCTH H 2
TPaHUIBl TPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHs B ITPOIIECCEe MO3HAHMUS MPUPOABL. MoienpoBaHue PU3NIECKUX
SIBIICHUH U TIpolieccoB. Posb 3KCIIepIMEHTa U TEOPUH B MPOLIeCce O3HAHUS IPUPOJIBI.
®uznueckas BennunHa. [lorpemHocT u3mMepenuii pusnueckux BennunH. Ouznueckue
3aKOHBL. [ paHHIIBI TPUMEHUMOCTH (DU3UUECKHUX 3aKOHOB.
JlaGoparopHbie pabOTHI -
[IpakTHyeckne 3aHATHS -
KoHcyapTanuu N
CamocrosiTesnibHas paboTa 00y4aroIuXcst -
Pazgen 1. Mexanuka 21
Tema 1.1. Conepxanue yueOHOTO MaTepuajia 4
Kunemaruka. Mexannueckoe neuxkeHue. [lepememenue. Ilyts. CkopocTs. PaBHOMEpHOE MpsIMOIUHENHOE ABMXKEHUE.
Yckopenue. PaBHoniepeMeHHOE NpsiMosInHeiHOe NBrkeHne. CBoOoHOE nageHue. JBmkeHne Tena, OpomeHHOro
TI0J] YTJIOM K TOPH30HTY. PaBHOMEpHOE ABHKEHHE 110 OKPY>KHOCTH.
JlabopaTopHbie pabOThI -
[IpakTHueckue 3aHsITHs -
Koncynpranumn -
CamocrosiTesnbHas paboTa 00yJaromuxcst -
Tema 1.2. 3akoHBbI Copepxanue yueOHOro Marepuaa 6
MEXaHUKHU [epariii 3akon Hetotona. Cuita. Macca. Umnynisc. Bropoii 3akon HetoToHa. OCHOBHOM 3aKOH KJIACCUYECKON
Hrrotona. nuHaMuKu. Tpertuit 3akoH HeroToHa. 3akoH BceMupHoro TaroteHus. [ paButannonnoe nojue. Cria TspkecTH. Bec.
Crioco0bl n3MepeHust Macchl Tell. CHITbl B MEXaHUKE.
JlabopaTopHast paboTa: M3y4eHHe ABMKEHHS Tella 110 OKPY)KHOCTH. 2
[IpakTryeckue 3aHATHS -
CamocrosTenpHas paboTa o0ydaromuxcs -
Tema 1.3. 3akoHbl Cojiepkanue yueOHOTO MaTepuajia 6
COXpaHCHHUS B 3aKoH coXpaHeHUs UMITyJIbca. PeakTuBHOE ABMKeHHE. PaboTa cuibl. PaGoTa moTeHIIMaNbHBIX CHil. MOIITHOCTD.
MexXaHuKe. Dueprus. Kunernyeckas sueprus. [loTeHIMaNbHas SHEPTUsl. 3aKOH COXPAHEHHMS MEXaHMYECKOU DHEPTHUH.
[TpuMeHeHne 3aKOHOB COXPaHCHHUSI.
JlabopaTopHasi paboTa: M3yueHHe 3aKOHa COXpaHEHHs NMITYJIbCa. 2
[pakTryeckue 3aHATHS -
CamocTosTenbHas paboTa 00yJaromxcst -
Pa3gen 11. OcHOBBI 18
MOJICKYJISPHOI
¢uszuxku n
TepMOJHHAMHUKH.
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Tema 2.1. OcHOBBI
MOJIEKYJISPHO-
KHHETHYECKOH

Teopuu. UneanbHblii
ras.

CopeprxaHne yueOHOro MaTepraa

OCHOBHBIE NIOJI0KEHUS MOJIEKYIIpHO-KUHETH4eCKOi Teopun. Pasmepsl u Macca MonekyJ 1 aToMoB. bpoyHoBcKkoe
aswxenue. Juddysus. Cuibl 1 3HEPrus MEKMOJIEKYIISIPHOTO B3auMoaeicTBust. CTpoeHHe ra3o00pasHbIX,
KHUJKHUX U TBEpAbIX Tes. CKOPOCTH ABIKEHUS MOJIEKYJI M UX U3MepeHue. MneansHslil ra3. JlaBnenue rasa.
OCHOBHOE ypaBHEHHE MOJIEKYIIIPHO-KHHETHUECKOM TEOpHH ra3oB. TemmepaTypa u ee u3sMepeHue. ['a3oBsie
3aKOHBI. AOCOIOTHBIM HYJIb TeMIepaTyphl. TepMoauHaMiudecKkas ImKaja TeMIIepaTyphbl. Y paBHEHHE COCTOSHUS
U/ICAIBHOTO ra3a. MoJsipHas Ta30Bast IOCTOSHHAS.

JlabopaTopHbIie PabOTHI: HCCIEAOBAHME H30XOPHOIO IPOIIECCa.

HpaKTI/I‘IeCKI/Ie 3aHATHA

CamMocrosTenbHas padoTa 00yJaroIuxcs

Tema 2.2. OcHOBBI
TepMOJIUHAMHUKH.

CojieprkaHue y4eOHOro Marepuaia

OCHOBHBIE TIOHATHS U OTIpeieNieHusl. BHYTpeHHsIsl 2HepTUs cucTeMbl. BHYTpEeHHs SHEprus uaeaIbHOro rasa.
Paborta u TemnoTa kak Gpopmel epeaauu sHeprun. TermIoeMKoCTh. Y AeabHas TCIIOEMKOCTb. Y paBHCHUE
TerioBoro Oananca. [lepBoe

Havajo TepMOAMHAMUKH. AnnabatHeiid pouecc. [TpuHinn neicteus tertoBoi MamuHbel. KIT/{ TemmmoBoro
nBurarelisi. Bropoe Hagamo TepMoIMHAMUKH. XOJI0IMIbHBIE MalIiHbL. TermnoBbie neuratenu. OXpaHa mpUpOJIbL.

JlabopaTopHbIie pabOThI: H3MEPEHHUE YACTbHOM TEINIOEMKOCTH BEIICCTBA

[IpakTUuecKue 3aHITUs

CamocrosiTenpHas padoTa 00yJaromuxcs

Tema 2.3. CBoiicTBa
Mapos.

Coneprxanue yueOHOro MaTepraa

Hcnapenne n koHaeHcanus. HackimenHsli map u ero cBoiicTBa. AOCOIIOTHAs M OTHOCUTENbHAS BIAXKHOCTh
Bo3xyxa. Touka pocsl. Kunienne. 3aBUCHMOCTD TeMIlepaTyphl KUIIEHHS OT JaBiieHns. [leperperslii nap u ero
UCIIOJIb30BAHKE B TEXHHKE.

JlaGopatopHbie pabOTHI

[TpakTuueckre paboThl

Koncynpranumu

CamocrosiTenpHas paboTa o0yJaromuxcs

Tema 2.4. CBoiicTBa
JKHIKOCTEI.

Cojnepxkanue yueOHOTO MaTepuajia

1

XapaKTepUCTHKA XKHUIKOTO COCTOSIHHA BemecTBa. [I0BepXHOCTHBIN CIION KHUJIKOCTH. DHEPTUS TOBEPXHOCTHOTO
cJ10s1. SIBJICHUS HA TPAHULIE XKUJIKOCTHU C TBEPAbIM TesioM. KanwuisipHble sIBICHHUS.

JlabopatopHbie pabOThI

[IpakTryeckre padoThI

Koncynpranuu

CamocTrosTenpHas pabota 00yJaromuxcst

Tema 2.5. CBoiicTBa
TBepPIBIX TeJl.

ConeprxaHue yueOHOro MaTepuaa

XapaKkTeprCTHKA TBEPIOTO COCTOSIHUS BEIECTBA. YIIPyTHe CBOMCTBA TBEPABIX Tel. 3aKkoH [ yka. Mexanndeckue
CBOWCTBA TBepAbIX Tel. TennoBoe paciupeHe TBEPAbIX T U xkuakocTel. [lnaBienue u kpucTaum3anusl.

JlabopatopHbie pabOThI

TIpakTHueckue paboThI

Koncynpramuu

CamocrosiTenbHas padoTa 00yJaromuxcs

Paspea I11.
DJIeKTPOANHAMHUKA
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Tema 3.1. ConepxkaHue y4eOHOro Marepuaia 6
DJleKTpuYyecKoe 175
foJte. JIEKTpUYECKHUE 3apsAbl. 3aKOH COXpaHeHus 3apsaja. 3akoH Kynona. Dnexrpudeckoe nose. HampsbxkeHHOCTD
aneKTpuueckoro nois. [IpuHnun cynepnosunuy nosieid. Padora cun sanekrpocratudeckoro noss. [loreHnnan.
Pa3zHOCTh NOTEHNIMANOB. DKBUIOTEHIUAIBHBIE TOBEPXHOCTH. CBA3b MEXK/ly HANPSKEHHOCTBHIO H Pa3HOCTHIO
MOTEHIUAJIOB 3JIEKTPUIECKOro Mo, J{U3IeKTpUKU B 3JIeKTpudeckoM noe. [lonspusanus AM3IeKTpUKOB.
[TpoBoxnuku B anekTpudeckoM nose. Konnencaropsl. CoetHEeHHE KOHAEHCATOPOB B OaTapero. JHeprust
3apsHDKEHHOTO KOHICHCATOPA. DHEPTHS DJIEKTPHICSCKOTO TIOJISL.
JlaGoparopHbie pabOTHI -
[IpakTUuecKue 3aHsITUs -
CamMocrosTenbHas padoTa 00yJaroIuxcs -
Tema 3.2. 3aKoHbI Conepxanue yueOHOTO MaTepuajia 4
MOCTOSTHHOI'0 TOKA. YcnoBust, HEOOXOIUMBIE TSI BOSHUKHOBEHUS H MOICPKAHUS AIEKTpIIecKoro Toka. Cuiia ToKa U IUIOTHOCTD
ToKa. 3akoH Oma mist ygactka 1enu 6e3 D/1C. 3aBHCHMOCTB AIIEKTPUIECKOTO COTIPOTHUBIICHUS OT MaTepHaa,
JUIMHBI U IJIOLA/IM MONEPEYHOT0 CEYEHUSI NPOBOAHUKA. 3aBUCUMOCTD 3JIEKTPUUECKOIO CONPOTUBIICHUS
IIPOBOJHHUKOB OT TEMIIEPATYphl. DIEKTPOABIKYIIAsI CUJIa HICTOYHHKA TOKa. 3akoH OMa 1J1 MOJIHOM Liemnu.
CoenmuHenne npoBoAHUKOB. CoeTMHEHNE UCTOYHUKOB JIEKTPUUSCKON YHEPTrUuH B OaTtapero. 3akoH J[xoymsai—
Jlenna. PaboTa 1 MOLITHOCTB 3JIEKTPUYECKOTO TOKA.
TemnoBoe elicTBUE TOKA.
JlabopaTopHusie padoTsl: onpenenernue J/1C 1 BHyTPEHHETO COMPOTHBIICHHUS UCTOYHUKA HATIPSDKEHIST, H3MEPCHHE 4
YAETHHOTO CONPOTUBICHHUS IPOBOAHUKA.
[IpakTHueckue 3aHsITHs -
CamocrosiTenpHas padoTa 00yJaromuxcs -
Tema 3.3. Copepxanue yaeOHOro Marepyaia 6
JIeKTPHYECKHIl TOK DNeKTpUYECKHi TOK B MeTalIax. JJIEeKTPOHHBIH ra3. PaboTa BeIXxoaa. DIEKTpHIECKHIl TOK B 3JIEKTPOJIUTAX.
B pasJIMIHbIX Dnexrpoius. 3akoHsl Gapanes. [IpuMeHeHNe IEKTPOIIN3a B TEXHUKE. DIEKTPUIECKUM TOK B ra3ax M BaKyyMe.
cpenax. Wonuzanus raza. Bunel razoBeix paspsios. [lonstue o muiazme. CBoWCTBa U NPUMEHEHHUE AJIEKTPOHHBIX MTyYKOB.
CoOcTBeHHAS IPOBOAMMOCTD OTYIPOBOJHUKOB. [10TyIIPOBOJHIKOBEIC IPUOOPEIL.
JlaboparopHsie pabOTHI -
[IpakTHyeckre padoThI -
Koncynpranumn -
CamocrosTenpHas paboTa o0ydaromuxcs -
Tema 3.4. Cojiepkanue yueOHOTO MaTepuajia 6
MaruuTtHoe noJe. BexTop MHIyKIMU MarHuTHOrO nosid. JleiicTBue MarHUTHOTO T10JIs Ha IPSIMOJIMHENHBIN TPOBOJHUK C TOKOM.
3akoH Amriepa. B3aumozeiicTBue TokoB. MarHUTHBIN TOTOK. PaboTa 1o nmepemMeniennio mpoBOJHUKA C TOKOM B
MarHUTHOM 1oJie. JleificTBre MarHuTHOTO MOJI Ha ABWXKyIIwiics 3apaa. Cuia Jloperma. OnpeneneHne yaeapHOro
3apsiia. Y CKOpUTEIH 3apsSKEHHbIX YaCTHIL.
JlabopaTopHbIe padOTHI -
IIpakTHueckue 3aHsATUs -
KoHcynbTanuu: OCHOBHbIE CBOMCTBA MATHUTHOIO I1OJISL. 1
CamocrositesibHas paboTa 00y4arommxcst -
Conepxanue yueOHOro MaTepuaa 3
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Tema 3.5.

1 SHCKTPOMaFHI/ITHaH UHAYKOHA. anpeBoe QJICKTPHUUICCKOC IOJIC. CaMOI/IH)IyKHI/IH. 3HepFI/I${ MAarHuTHOTO I1I0JIA.

DJIeKTPOMArHUTHAsA 7126 GO m 5
e ——— abopaTopHbIe PadOTHI: U3yYSHHUE SIBICHUS HICKTPOMArHUTHON MHIYKIIUU
IIpakTraeckue 3aHsATHs -
Koncynpramuu -
CamocrosiTesibHas paboTa 00y4aromuXcst -
Pazgen Y. 22
KoJie6anus u
BOJIHBI.
Tema 4.1. Conepxanue yueOHOro MaTepuaa 2
Mexanuyeckue 1 | Konebarenproe nBmxenwue. ['aj 0 CBo0O 0 JI 51
HOIE6 A ML . l'apmonmueckue xonedanus. CBoOOJHbIE MEXaHNYECKHE KoaeOaHus. JInHelHbIe
MeXaHW4ecKue KojebarenpHble cucteMsl. [IpeBpammenne sHepruu nmpu konedarensHoM IBrkeHn. CBOOOAHBIE
3aTyXalolue MeXaHndeckue Kosebanus. BoIHyKIeHHbIe MEXaHNUECKHE KOJIeOaHusl.
JlabopaTopHble pabOTHI: HCCIIEAOBaHUE 3aBUCHMOCTH IIEPHO/1a KOJIeOaH! HUTSIHOTO MasiTHUKA OT JUIMHBI HUTH 2
[IpakTHueckue 3aHITHs -
CamocrosiTesnsHas paboTa 00yJaromuXcst -
Tema 4.2. Ynpyrue | CozpepkaHue yueOHOTro MaTepraa 4
BOJIHBL. [Nomepeynsle 1 IPOIOTBHBIC BOJTHBI. XapaKTEPHUCTUKHI BONHEL Y paBHEHHE TIOCKOH OeryIeil BOIHEL.
Wnreppepennns Bonn. [lonstre o qudpaxknmy BoaH. 3ByKOBbIE BOJIHBL. YJIbTPa3BYK U €r0 IPHUMEHEHHE.
JlabopatopHbie pabOThI -
[pakTHyeckue 3aHATHS -
CamocrosiTenbHas paboTa 00yJaroIMXCs -
Tema 4.3. Cojnepxanue yueOHOTO MaTepuaia 2
/IeKTPOMATHUTHbIE CBo0OOIHBIE 3JIEKTPOMArHUTHBIE KojieOanust. [IpeBpalienne SHEPruy B Koie0aTeIbHOM KOHTYpE. 3aTyXarolue
Kosebanusl. 5J1EKTPOMATHUTHBIE KosleOanusi. [ eHepaTop He3aTyXarolIMX 3JIEKTPOMArHUTHBIX KojleOaHuid. BhIHy K IeHHbIE
aneKkTpuyeckue kosuebanus. [lepemenHsli ToK. ['eHepaTop mepeMeHHOro Toka. EMKOCTHOE M HHAYKTHBHOE
COTIPOTHUBIICHUS TEPEMEHHOT0 ToKa. 3akoH OMa IS 3JIEKTPUYECKOH 1eNH epeMeHHoro Toka. Pabora n
MOIIHOCTh NepeMeHHOro Toka. ['eneparops! Toka. Tpanchopmartopsl. Toku Beicokoit yacToThl. [lonyuenue,
riepesiaua M pactpe/iesieHne JIeKTPOIHEPTHH.
JlabopaTopHble pabOTHI: HHAYKTHBHOE ¥ EMKOCTHOE COTIPOTHBIICHUS B IIETIN IEPEMEHHOI'0 TOKa; N3y4YeHUE MPUHINIIA 4
JICWCTBHS TpaHChOopMaTopa
[IpakTryeckue 3aHATHS -
KoHcynpramyu: mosiydeHue nepeMeHHOro TOKa. 1
CamocrosTenpHas paboTa o0ydaromuxcs -
Tema 4.4. Conepxanue yueOHOTO MaTepuajia 4
/IeKTPOMATHUTHbIE OJIeKTpOMarHuTHOE IoJIe Kak 0COOBIH BUI MaTepHH. DJIEKTPOMarHUTHBIE BOTHBL. Bubpatop ['epra. OTKpBITHIHA
BOJIHBI. KoneGaTenbHbIH KOHTYp. U306perenne paguo A. C. [Tonosem. [lorstre 0 pagnocsssu. [IpuMenenne
AIEKTPOMArHUTHBIX BOJIH.
JlabopaTopHbie pabOThI -
[IpakTryeckue 3aHATHS -
CamocTosTenbHas paboTa 00yJaromxcst -
Paznea Y. Onruka. 14
ConeprxaHue yueOHOro MaTepuaa 2
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Tema 5.1. Ilpupona

1 CKOpOCTL pacrpoCcTpaHCHUs CBCTA. 3aKOoHBI OTpaXCHU U IPEJIOMJICHUA CBCTA. Ilonnoe OTpaKCHUEC. JInH3bI.

cBeTa. ['7a3 KaKk ONMTHYECKAs CHCTEMA.
JlabopaTopHBIe PaOOTHI: U3MEPEHHUE MOKA3ATENS IPETOMIICHHUS CTEKIIa; H3YIeHHE N300paskeHISI TPEIMETOB B TOHKOH 4
JIMH3E.
[IpakTHyeckue 3aHATHS -
CamocrosiTesibHas paboTa 00y4aromuxcst -
Tema 5.2. BornoBbie | ConmepkaHue y4eOHOTO MaTepraia
CBOJiCTBA CBeTA. 1 | Vnrepdepenuus ceera. KorepeHTHOCTh CBETOBBIX JTyueii. UHTepdepeHIus B TOHKUX MuieHKax. [1o10ckl paBHOi 2
tommuHbL. Koneia HetoToHa. Mcnonp3oBanne nHTEpdepeHINN B HAyKe U TeXHUKe. Jnppaknus cBeTa.
Judpakiust Ha ey B MapaiedbHbIX dydax. Judpakunonnas pemerka. [Tonsrue o ronorpaduu. [oxspusanus
nonepeyHsix BonH. [lomspusanus ceera. [IBoliHoe myuenpenomienue. [omaspouasl. Jucnepcus cseta. Buast
cnekTpoB. CriekTpsl HeITycKaHus. CIeKTPBbI MOTTOICHHUSI.
VYieTpaduoneroBoe n HHPpaKpacHoe n3mydeHns. Pentrenosckue gyun. Mx npupozaa u cBONCTBA.
JlaGopaTopHbie paboThI: M3y4eHHe UHTephEePeHIUH U TU(PaKInK CBETa; TPaIyUpOBKA CIIEKTPOCKOIIA U ONPEeICHUE 4
JUIMHBI BOJIHBI CIIEKTPAJIbHBIX JTHHUM.
[IpakTHYeCcKHE 3aHATHS -
CamocrosiTenbHas padoTa 00yJaroIuxcs -
Pazgen Y1. OcHoBBI 4
crenuaJbLHOM
Teopuu
OTHOCHTEJIBbHOCTH
Tema 6.1. Duementnl | CoaepxaHue yueOHOro Marepuaia 4
Teopuu 1 | VMlHBapHaHTHOCTH MOJYJISl CKOPOCTH CBeTa B BakyyMe. [loctynatel DitamreiiHa. [IpocTpancTBO U BpeMs
OTHOCHTEJbHOCTH CIICIMAJILHOW  TEOPUHU OTHOCHUTEJbHOCTH. CBSI3b MAcChl M SHEPTHHM CBOOOAHOM YaCTHIIbI. DHEPTHsI TTOKOSI.
JlabopaTopHbie pabOThI -
[IpakTHyecKkue 3aHATHS -
Koncynpranuu -
CamocrosiTesibHasg paboTa 00yJaromuxcst -
Pazgen YII. 17
DJIeMEHThI
KBAHTOBOM QU3UKH.
Tema 7.1. ConepxaHnue yaeOHOro Marepuaia 2
KeanroBasi ontuka | 1 | Tennosoe usnyuenue. Pacnipe/ienienne SHepTHH B CEKTpe aBCOMIOTHO YepHOTro Tenia. KBaHTOBas runotesa
[Tnanka. ®oronsl. Buemnuii poroanexrpuyecknii a¢pdexr. Buyrpennuit potoaddext. Tumsl poTosneMeHToB.
Jasnenne cBeTa. IIoHATHE 0 KOPITYyCKYIISIPHO-BOJTHOBOH ITPHUPO/IE CBETA.
JlaboparopHsie pabOTHI -
[IpakTHyeckue 3aHATHS -
CamocrostenbHas paboTa 00y4aromuxcs -
Tema 7.2. ®usuka Coyiepkannie yueOHOro MaTepuaa 4

aToMa

1 | PasBurue B3MIA/I0B Ha CTPOEHHE BEIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTPax BOAOpo/a. SliepHas Mojienb
aroma. OnbITel O. Pesepdopaa. Monens atoma Bonopoaa o H. Bopy. I'nnoresa ne bpoitns. CooTHomenue
HeonpenesneHHocrel ['eiisenoepra. KBaHTOBBIE reHepaTophl.

JlaGopatopHbie pabOThI
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HpaKTI/I‘IeCKI/Ie 3aHATHA

CamocTosTenbHas paboTa 00yJaroIMXxcst

Tema 7.3. ®uzuka Conepxxanue yueOHOTO MaTepuajia 4
aTOMHOI0 siApa. EctecTBeHHas pagroakTHBHOCTH. 3aKOH paIOaKTUBHOTO pacmana. DddexTt Bapunosa-Uepenkosa. CtpoeHne
aToMHOTO sizpa. JlehekT Macchl, SHEPTHs CBS3H M YCTOHYNBOCTD aTOMHBIX Sep. SIepHbIe peakunu.
HckyccTBeHHas paquoakTUBHOCTS. JleneHue Tsokenslx saaep. LlenHas sipepHas peakuus. Y npasisieMast HenHast
peakuust. SinepHsiii peakrop. [loiaydeHne paquoakTHBHBIX H30TOIOB M UX NpHMeEHeHue. bronormyeckoe
JICUCTBHE paIMOaKTHBHBIX U3JIyYeHHUIl. DleMeHTapHbIe YaCTUIIbI.
JlabopatopHble pabOThI: H3yUEHHE B3aUMOICHCTBHS JaCcTHIL IO poTorpadusiM TPEKOB. 2
[IpakTHyeckue 3aHATHS -
CamocrosTenbHas padoTa 00yJaroIuxcs -
Paznen YlII. 3
IBOJIOLUSA
BcesienHoi
Tema 8.1. Ctpoenne | ComepkaHue y4eOHOrO MaTepHaia 2
U pasBuTHE 1 | Hama 3Be3nnas cuctema — ['anaxtuka. pyrue ranaktuky. beckoneunocts Beenennoii. IlonsaTue o
Beesennoii xocMonoruy. Pacmupsitomasics Beenennas. Mogens ropsdeii Beenennoil. CTpoeHue ¥ MPOHCX0KIEHUE
lanaxtux. TemHas matepus U TeMHast sHeprus. TepmosnepHslit cuntes. [Ipobiema TepMosIepHON YHEPTETHKH.
Oueprus ConHia u 3Be3. IBoronus 38e31. [Ipoucxoxaenne ConHEYHON CUCTEMBI.
JlabopatopHble pabOThI -
[IpakTHyecKkue 3aHATHS -
CamocTrosiTenpHas pabota 00yJarImuXCst -
HNuauBuayajibHbIe 12
MPOEKTHI
KoncyabTanuu 6
DK3aMeH 6
HUTOTI'O: 153
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HEPEYEHD JABOPATOPHbBIX PABOT

Tema Homep Tema padoTsl
JadopaTopHoii
padoThI
Paszngea |. Mexanuka
Tema 1.2. 3akonbl Mexanuku HeroTona 1 N3yueHune nBukeHus Tena 1o
OKPY’KHOCTH
Tewma 1.3. 3aKoHBI COXpaHEHHUS B 2 N3yueHune 3aKkoHa COXpaHEHUs
MEXaHUKE UMITyJIbCa
Paznea Il. Monekyasipuasi pusnka.
Tepmoaunamuka
Tema 2.1. OCHOBBI MOJIEKYJISIPHO- 3 HccnenoBanue H30XOpHOTO
KMHETUYECKOMN Teopuu. MneanbHslii ras. rpouecca
Tewma 2.2. OCHOBBI TEPMOAMHAMUKH 4 N3mepenue ynenpHoi
TEIIOEMKOCTH BEIIECTBA
Paznea I11. Dnexkrpoaunamuka
Tema 3.2. 3aKOHBI IIOCTOSIHHOT'O TOKAa 5 Onpenenenne I/C u
BHYTPEHHEIO CONPOTUBIICHUS
MCTOYHHKA HaNPSKEHUS
6 W3mepenue yaenpHoro
COIPOTHBIIEHUS IPOBOIHUKA
Tema 3.5. DnexTpomaruuTHas 7 N3yueHnue sBiieHU
MHIYKIHS ANEKTPOMAarHUTHOW MHAYKIMH
Paznen Y. Kosiebanusi u BoTHBI
Tema 4.1. Mexanuueckue KojaeOaHus 8 HccnenoBanue 3aBUCUMOCTH
nepuoja KojaedaHuit HUTSIHOTO
MasiTHUKA OT JUIMHBI HUTH
Tema 4.3. DnekTpoMarHuTHbIE 9 NHayKTUBHOE U €MKOCTHOE
KoJe0aHus COIIPOTHUBIIEHUS B LIETIH
MEPEMEHHOT0 TOKa
10 N3yuenne npuHImMIa JeNCTBUA
TpaHchopmaropa
Pa3gen Y. OnTuka
Tema 5.1. Ilpupona cBera 11 W3mepenue nokaszarens
IIPEIOMJIEHUS CTEKIIA
12 N3yuenne n3odpaxxeHus
IIPEAMETOB B TOHKOM JIMH3€E
Tewma 5.2. BotHOBBIE CBOWCTBA CBETA 13 Nzyuenue narepdepeHnu u

IuQpakuy cBeTa
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14 I'pamynpoBka criekTpockona u
OIIPEAEIICHUE ITIMHBI BOJIHBI
CIIEKTPAJIbHBIX JINHHIA.

Paszgea Yll. DiemMeHTHI KBAHTOBOI

(puzuxku

Tema 7.3. ®usnka aTOMHOrO si/ipa 15 N3ydeHue B3auMo1eicTBUS

qacTull 1o goTtorpapusm
TPEKOB.

nUToro 30

XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJbHOCTH

CTYAEHTOB

BBeaenue

YMeHus MOCTAaHOBKH LIEJIEH AESTEIbHOCTH, INIAHUPOBAHUS
COOCTBEHHOH AEATENLHOCTH IS JOCTHXKEHUS ITOCTaBICHHBIX
mese,

MpEeABUICHUS BO3MOKHBIX PE3yJIbTAaTOB 3TUX ACHCTBUM,
OpraHu3aly CAMOKOHTPOJISL U OLIEHKH MOJTYyYEHHBIX
pe3yIbTaTOB.

PasButHe crtocoOHOCTH SICHO ¥ TOYHO HM3JIaraTh CBOU MBICIIH,
JIOTUYECKH OOOCHOBBIBATH CBOIO TOUKY 3PEHHSI, BOCHIPUHUMATH U
aQHATM3UPOBATH MHEHHUS COOCCETHUKOB, IPU3HABASI MPABO
JIPYroro 4ej0BeKa Ha NHOE MHEHUE.

[TpousBenenne uamepeHus: GU3NIECKUX BEJIMYUH U OI[CHKA
rpaHULbI TOIPEIIHOCTEN U3MEPEHUN.

[Ipencrasnenue rpaHuLbl IOTPEMIHOCTEN U3MEPEHU ITpU
MOCTPOCHHUHU TPa(UKOB.

VMeHue BRICKa3bIBaTh THIOTE3hI IS 00BICHECHHS HA0JIF0JaeMbIX
SIBJICHUM.

YMeHnue npeaiaratb MOJEIH SIBICHUM.

VYkazaHue rpaHull TPUMEHUMOCTH (PU3UIECKIX 3aKOHOB.
N3n0xeHne OCHOBHBIX ITOJIOKEHUN COBPEMEHHOU HAy4YHOU
KapTUHBI

MHUpa.

[IpuBeneHnue MpuMEpOB BIHMSHUS OTKPBITUMA B (PU3UKE HA
porpecc

B TEXHUKE U TEXHOJOTMU TPOU3BOJICTBA.

Hcnonb3oBanue MuTepHeTa Asst moucka nHGopmanmu

1. Mexanuka

Kunemamuxa

[IpencraBieHre MeXaHMYECKOTO ABM)KEHUS Tela YPaBHEHUSIMHU
3aBUCHUMOCTH KOOPAMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHH.
[IpencraBieHre MexaHMUECKOTO ABM)KEHUS Tena rpadpuxamu
3aBUCHUMOCTH KOOPAMHAT U MPOEKIHUEN CKOPOCTU OT BPEMEHH.
Onpenenenne KOOpAUHAT MIPOUIEHHOTO MYyTH, CKOPOCTH U
YCKOpEHHs Tena 1o rpadukaM 3aBUCUMOCTH KOOPAMHAT U
MPOEKIINI CKOPOCTH OT BpeMeHu. Onpeienenne KoopauHaT
MIPOHJEHHOIO ITyTH, CKOPOCTH U YCKOPEHUS TeJla M0 yPaBHEHUSAM
3aBHCUMOCTH KOOPJHHAT

U IPOEKLUN CKOPOCTH OT BPEMEHHU.
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[IpoBeeHue cpaBHUTEIHHOTO aHAIN3a PABHOMEPHOTO U
PaBHONIEPEMEHHOTO JIBUKCHHIA.

VYka3aHue UCII0JIb30BAHUS [TOCTYIIATEIBHOTO U BPaIaTeIbHOTO
JBUKEHHUM B TEXHHKE.

[Ipuobperenue onbiTa pabOTHI B IPYMIIE C BHIIOTHEHUEM
Pa3IUYHbIX

COLIMAJIBHBIX POJIEH.

Pa3paboTka BO3MOXKHOW CUCTEMBI ICUCTBUI U KOHCTPYKITUU
JUISL SKCIIEPUMEHTAIILHOTO ONPEEIICHNS KUHEMAaTHYECKUX BEIIH-
YHH.

[IpencraBnenne MHPOPMALUHU O BUAAX IBHKCHUS B BUJIE
TaOJIULIBI

3akonvt mexanuxu
Hvromona

OOBsicHEeHHE IEMOHCTPALMOHHBIX 3KCIIEPUMEHTOB,
MIOATBEPKIAIOIIUX 3aKOH NHEPLIUH.

N3mepenue maccel Tena.

W3mepenue cuipl B3aMMOJECHCTBUS TEll.

Brruucnenue 3Ha4eHus CUII 10 U3BECTHBIM 3HAYEHUSIM Mace
B3aMMOJEHCTBYIOIUX TEI U UX YCKOPEHHUH.

Brruncnenue 3HaueHuss yCKOPEHUH TeEII 110 U3BECTHBIM
3HAUEHUAM JEUCTBYIOLIUX CUJI U MaccC Tell.

CpaBHeHuE CUJIbl JEHCTBUS U IPOTUBOACHCTBHUSL.

[IpumeHeHne 3aKOHa BCEMUPHOIO TATOTEHUS IIPU pacyeTax CUJI
U YCKOPEHUM B3aMMOJICHCTBYIOIINX TEIL.

CpaBHeHue ycKOpeHHsl CBOOOIHOTO Ma/IEHUS Ha IUIAaHETax
CoJlHEe4HOM CUCTEMBI.

Briienenune B TekcTe yueOHMKA OCHOBHBIX KaTerOpHii HayuyHOH
HMHG}OpMaLIHH.

3axonul COXpAHEHUS 6

MexXaHuke

[IpuMeHeHHEe 3aKOHA COXPAHEHUs UMITYJIbCA JJIs BBIYMCIICHUS
W3MEHEHUN CKOPOCTEH TeJl IIPHU UX B3aUMOACHCTBUSX.
W3mepenue paboThl CUI U U3MEHEHHE KHHETUYECKON SHEPTUH
Tena.

Brraucnenue paboThl cuil U U3MEHEHNSI KWHETUYECKOM HEPTUH
Tena.

Beluncnenne noTeHIMaIbHON YHEPTUU TE B TPABUTALIMOHHOM
ToJIe.

Omnpenenenne NOTEHINAIbHOW YHEPTUU YIIPYTO
nehOopMUPOBAHHOTO

TeJa 10 U3BECTHOH JlehopMallvi 1 )KECTKOCTH Tela.
[IpuMeHeHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKON YHEPTUN ITPU
pac-

YyeTax pe3yabTaToB B3aMMOAECHCTBUI TET IPaBUTALIMOHHBIMHU
cuia-

MH U CHJIaMU yIIPYTOCTH.

VYka3zaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXAHUKHU.
VYkazanue yueOHbIX JUCLUUILINH, IPH U3YUYEHUH KOTOPHIX
HCIIOJIB3YIOTCSl 3aKOHBI COXPAHECHUS

2. M

oJieKyJisApHasi GU3MKA U TEPMOTUHAMHKA

OcHo8bl MONIEKYPAPHO-
KUHemu4eckou meopuu.

Hoeanvuwiii 2a3.

BrinonHeHne 3KCepuMeHTOB, CITyXKallluX 7151 000CHOBaHUS
MOJIeKYJIsIpHO-KnHEeTHUecKoi Teopun (MKT).
Pemienue 3aaa4 ¢ IpUMCHCHUCM OCHOBHOTI'O YPaBHCHUSA

MOJIEKYJISIPHO-KHHETHYECKON TEOPHH ra3oB.
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Omnpenenenre mapaMeTpoB BEIIECTBA B Ta3000pa3HOM
COCTOSIHMM Ha

OCHOBAHWU YPAaBHEHHS COCTOSHUSA UJICATTLHOTO Ta3a.
OrnpezenieHne mapaMeTpoB BEIIECTBA B Ta3000pa3HOM
COCTOSIHUM

Y TIPOMCXOAIIMX MpoIieccoB 1o rpadukam 3aBucumoctu p (T),
V(T),p (V).

OxkcnepumenTanbHoe uccneaopanue 3asucumoctu p (T), V (T), p
(V).

[Ipencranenue B Buae rpadKoB H30XOPHOTO, H300apHOTO U
HM30TEPMUYECKOTO MPOIIECCOB.

Brrurciienue cpeHell KHHETUYECKOM SHEPTUU TEIIIOBOTO
IBIDKECHUS

MOJIEKYJI 110 U3BECTHOM TeMIepaType BellecTBa.
BrickaseiBanne runores st 00bICHEHUS HA0IH0IaEMBIX
SIBJICHHI.

VYkazaHue rpaHui] IPUMEHUMOCTH MOJICIH «UI€aTbHBIN ra3» u
3akoHOB MKT

OcHosbl mepMOOUHAMUKU

H3mepenne KOIM4eCcTBa TEIIOTHI B IIPOLIECCaX TEIUIONEPEIadH.
Pacuer konuuecTBa TEIIOTHI, HEOOXOAUMOTO IS
OCYILIECTBICHUS

3aJJaHHOTO Ipoliecca ¢ Teronepenayeil. Pacuer nsmenenus
BHYTpPEHHEH 3HEPIUHU Tell, padOThl U MEPEAAHHOTO KOJINYECTBA
TEIUIOTBI

C UCIOJIb30BAaHUEM IIEPBOT0 3aKOHA TEPMOJUHAMUKH.

Pacuet paboTbl, COBEpIICHHOM ra3oM, 1o rpaduky 3aBUCUMOCTH
p (V).

Brruncnenue paboThl raza, COBepIIeHHONW P U3MEHEHU U
COCTOSIHMS 1O 3aMKHyTOMY Lukiy. Beraucnenne KIIJ npu
COBEPILIECHUH

ra3oM paboThI B ITpolieccax U3MEHEHUsI COCTOSHUS 1O
3aMKHYTOMY

ukiy. OObsICHEHHE TPUHIIUIIOB AEWCTBUS TEIUIOBBIX MAIlIKH.
JleMoHcTpanus posid GU3UKU B CO3JJaHUU U COBEPIICHCTBOBAHUU
TEIUIOBBIX JBUTATEIEH.

N3noxxenue cyTu 3K0JIOTHYECKUX Mpo0sIeM, 00yCIOBICHHBIX
paboTOii TEIUIOBBIX JIBUTATENEN U MTPEJUIOKEHUE ITyTH UX
penieHusl.

VYka3aHue rpaHull IPUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKH.
YMeHue BeCTH JUalor, BbICIYIINBATh MHEHUE OIIOHEHTA,
y4acTBOBaTh B IUCKYCCUH, OTKPBITO BBIPAXKaTh U OTCTaUBaTh
CBOIO TOYKY 3PEHHUSI.

VYkazanue y4eOHbIX JUCUHUIUINH, IPH U3YYEHUH KOTOPBIX
WCIOJIb3YIOT yueOHbIH MaTepuan «OCHOBBI TEPMOAMHAMKI

Ceoticmea napos,
JHcuoKocmett U meepobix
mer

N3mepenne BIaXKHOCTH BO3IyXa.

Pacuer xomuuecTBa TEIIOTHI, HEOOXOAUMOTO IS
OCYIIECTBICHUS

rpoliecca nepexo/ia BeIecTBa U3 OJIHOr0 arperaTHOro
COCTOSIHUS B

Jpyroe.

DKCMEPUMEHTAIIBHOE HCCIIEIOBAHUE TEIIOBBIX CBOMCTB
BEIIECTBA.
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[TpuBeneHre NPUMEPOB KaMJUISPHBIX SBJICHUI B OBITY,
pHUpoJIE,

TEXHUKE.

HccnenoBanre MeXaHUYECKUX CBOMCTB TBEP/IBIX TEI.
IIpumeHeHue

(U3NYECKUX MOHITUH ¥ 3aKOHOB B yUeOHOM MaTepuaie
poeCCHOHATIBHOTO XapaKTepa.

Hcnonp3oBanue MHTEpHETA U1 TOUCKA UHPOPMAITUHU O
pa3paboTkax

Y TIPUMECHEHUSIX COBPEMEHHBIX TBEPABIX U aMOP(HHBIX
MaTepHaJioB

3. DJIeKTPOAMHAMHKA

Onexmpocmamuka

Brrunciienue cui B3auMOJICUCTBUS TOUYEYHBIX JIEKTPUUECKUX
3a-

PALIOB.

BrrunciieHue HanpssKeHHOCTH AJIEKTPUYECKOTO OISl OJHOTO U
HE-

CKOJIBKHMX TOYEUHBIX AJIEKTPUUECKUX 3apsiIOB.

Brprunciienne noTeHunana 3aeKTPUIECKOro MoJisk OJHOrO 1
HECKOJIBKMX TOYEUYHBIX JICKTPUUYECKUX 3aps0B. 3mepenue
Pa3HOCTH MOTEHIINAJIOB.

H3MepeHne 3HEPTUH JIEKTPUUECKOTO OIS 3apsHKEHHOTO
KOHJEHcaTopa.

BrrunciieHue sHepruu 3JeKTPUUECKOTO MOJIs 3apsAKEHHOTO
KOHJEHcaTopa.

Pa3paboTka nnaHa 1 BO3MOKHOM CXEMBbI IEHCTBUI
SKCIEPUMEHTAIBHOTO OMPEAEIICHUS SJIEKTPOEMKOCTH
KOHJIEHCATOPa U AUAIEKTPUUYECKON IPOHUIIAEMOCTH BEIIECTBA.
[IpoBeneHne CpaBHUTEIBLHOTO AHAIN3A TPABUTAIMOHHOTO U
3JIEKTPOCTATUYECKOTO MOJIEH

Tlocmosinnwit mox

N3mepenune MoiHOCTH JiekTpuueckoro Toka. M3mepenune 3C
u

BHYTPEHHETO CONPOTHUBIIEHUSI UCTOYHHUKA TOKA.

BrlnosHeHNE pacyeToB CHIIBI TOKA U HANPSKEHUH HA ydacTKax
anekTpuyeckux neneid. O0bsCHEHUE Ha IPUMEPE IIEKTPUIECKON
uenu ¢ AByms ucrounukamu toka (31C), B kakoMm cirydae
HCTOYHUK

JIEKTPUUECKON PHEPTUU paboTaeT B pexXUMe TeHeparopa, a B
KaKOM — B peKHUMe oTpeduTes.

Omnpenenenne TemnepaTypbl HUTH HakanuBaHus. Mi3mepenue
ANEKTPUYECKOTO 3apsJia JIEKTPOHA.

CHATHE BOJIBTAMIIEPHON XapaKTEPUCTUKH JUOJA.

[IpoBeneHue cpaBHUTEIBHOIO aHAIN3A MTOTYITPOBOAHUKOBBIX
JTMOJI0B U TPHOJIOB.

Ucnonb3oBanue MHTepHeTa 1715 morcka nHGopManuu o
MEPCIIEKTUBAX Pa3BUTHUS MOJIYNPOBOJHUKOBON TEXHUKH.

Y cTaHOBKAa NPUYMHHO-CIIEICTBEHHBIX CBA3EH

Macnummnuvie senenus

N3mMepeHnne MHAYKIIMU MarHUTHOTO MOJIsA. Beraucnenue cui,
JICUCTBYIOIIUX HA MPOBOJHUK C TOKOM B MarHUTHOM IIOJI€E.
Brrurciienue cui, AEMCTBYIOIMX HA AJIEKTPUUECKUI 3apsi,
JIBHOKYIIIUICS B MATHUTHOM TIOJIE.
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HccnenoBanue ABiIeHUN 3IEKTPOMArHUTHON MHIYKIIUH,
CaMOUHYKIIWH.

Brprunciienue sHeprum MarHuTHOTO TMOJISL.

OOBsicHEeHHE TPUHITUTIA JICHCTBUS JICKTPOIBUTATE.
OObsICHeHNE IPUHIIMIIA ICUCTBUS TeHEpaTOpa dJIEKTPHIECKOTO
TOKa

Y DJIEKTPOU3MEPUTETHHBIX MPUOOPOB. OOBSICHEHHE TTPUHIINATIA
NEHCTBUS Macc-CrieKTporpada, yCKopuTeseH 3apsKeHHbIX
YaCTHII.

OOBsicHEeHHE POJIM MarHUTHOTO TIOJIsE 3EMJTH B )KM3HU PaCTCHUH,
JKUBOTHBIX, YCJIOBCKA.

[IpuBeneHre npuMepoB NPAKTUUYECKOTO MPUMEHEHHS N3YUYEHHBIX
SIBJICHUH, 3aKOHOB, TPHOOPOB, YCTPOUCTB.

[IpoBenenue cpaBHUTEIHLHOIO aHAJIM3a CBOMCTB
3JIEKTPOCTATHYECKOT0, MATHUTHOTO U BUXPEBOTO 3JEKTPUUECKUX
MoJeH.

OObsicHeHHE Ha PUMEPE MAarHUTHBIX SBIICHUH, ITOYeMy (U3HKY
MOKHO PaCCMATPUBATh KaK METAJUCHHUILUIMHY

4. Koyse0aHus U BOJHBI

Mexanuueckue xonebanus

HccnenoBanue 3aBUCUMOCTH NTEPHOAA KOJIeOaHUI
MaTEMATHYICCKOI'O

MasiTHUKA OT €ro JJIMHbI, MACChl U aMIUIUTY/Ibl KOJICOAHUH.
HccnenoBanue 3aBUCUMOCTH TTEPHOAA KOJIeOaHUH rpy3a Ha
IIPY>KHHE OT €ro Macchl M KECTKOCTU IPY>KUHBL. Beruncinenue
nepuoja

Kosie0aHUH MaTeMaTHYECKOro MasiTHUKA [0 U3BECTHOMY
3HAYEHUIO

ero JUIMHbL. Beruucnenue nepuosia kojaeOaHuii rpys3a Ha IpyKUHE
o

U3BECTHBIM 3HAYEHUSM €r0 MacChl U )KECTKOCTH TPY>KUHBI.
BripaOoTka HaBBIKOB BOCIIPUHUMATh, aHAJIN3UPOBATbD,
nepepadaTbIBaTh U NPEAbABIATh HH(OPMAIIHIO B COOTBETCTBUU C
II0CTAaBJICHHBIMH 3aJadaMU.

[IpuBeneHne npuMepoB aBTOKOJIEOATENBHBIX MEXaHUYECKUX
cucteM. [IpoBenenne knaccudukay KojgeOaHuii

Ynpyaue sonnvt

W3mepenue NauHBI 3BYKOBOI BOJHBI MO pe3yibTaTaM
HaOJIIOIeHU I

UHTEp(EPEHITNN 3BYKOBBIX BOJH.

Habmonenue u o0bsicHeHNE SIBICHU HHTEpPEPEHIINN 1
TG PaKIIU MEXaHUYECKIX BOJIH.

[IpencraBnenune o6nacTeit IpUMEHEHUS yIbTPa3ByKa U
MIEPCTIEKTUBBI €r0 UCTIONB30BaHUS B PA3IMYHBIX 00JIACTAX HAYKH,
TEXHHKH,

B MCIUIIUHE.

N3noxenne cyTH KOJIOTHYECKUX MPOOIIeM, CBI3aHHBIX C
BO3/ICHCTBUEM 3BYKOBBIX BOJIH HA OPTaHU3M YEJIOBEKa

DnexkmpomacHumHule
Konebanus

Hab6mronenue ocmuiorpaMM rapMOHUYECKUX KOJICOaHUH CHITBI
TOKa B LIETIH.

H3Mepenne 351eKTpOeMKOCTH KOHIeHcaTopa. M3mepenue
WHJIyKTUBHOCTb KaTYILIKH.

HccnenoBanue sSBIEHUS 3IEKTPUUECKOTO PE30OHAHCA B
MOCJIE0BATEIBHOM LIEMH.
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[IpoBenenue aHanoruu Mexay GU3NUECKUMHU BeTUUNHAMH,
XapaKTEepU3yIOUIMMI MEXaHUYECKYIO U DJIEKTPOMATHUTHYIO
K0J1e0aTeNbHbIE CUCTEMBI.

Pacyer 3HaueHuUi CUIIBI TOKA U HANPSKEHUS HA 3JIEMEHTAaXx LIeNN
IIEPEMEHHOTI0 TOKA.

HccnenoBanue npuHLUIa JelcTBUs TpaHCpOpMarTopa.
HccenenoBanue npuHIMIA IEUCTBUSA T€HEPATOPA IIEPEMEHHOIO
TOKa.

Hcnonp3oBanue MHTEpHETA U1 TOMCKA HHPOPMALIUU O
COBPEMEHHBIX CII0C00aX Mepeaun 3JIeKTPOIHEPTUU

aﬂeKWZPOMCZZHMmele
BOJIHbl

Ocy1ecTBieHHE paiMoniepeadd U pagruornpruema.
Hccnenosanue

CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C TIOMOIIBEO MOOMIIEHOTO
Telne-

¢dona.

Pa3BuTHE IEGHHOCTHOTO OTHOIIICHHUS K U3y4aeMbIM Ha YPOKax
(u3HKN 00BEKTaM M OCBAaMBACMBIM BHJIaM JICATEITHHOCTH.
OOBscHEHHE

MPUHIAITHATEHOTO Pa3INdus IPUPOIBI YIPYTHX U
ANEKTPOMArHUTHBIX BOJH. M3710%KeHNE CYyTH 3KOJIOTHYECKIX
po0JIeM, CBS3aHHBIX C

3JICKTPOMArHUTHBIMU KOJICOAHUSIMU 1 BOJTHAMM.
OObsicHEeHHE POJU IIEKTPOMArHUTHBIX BOJH B COBPEMEHHBIX
uccneaoBanusax Beenennoi

5. Onruka

Ilpupooa ceema

[IpumeneHne Ha IPaKTUKE 3aKOHOB OTPAKEHUS U IIPEJIOMIICHUS
CBETA MPH PEIICHUU 3a/1a4.

Ornpezenenne CeKTPAIbHBIX TPAHULl YyBCTBUTEIBHOCTH
YeJIOBEUYECKOIO I1a3a.

YMeHue cTpouTh U300paxeHusl MPeAMETOB, 1aBaeMble THH3AMHU.
Pacuer pacctosiHus OT JTMH3BI 10 U300paKeHHS TIPEeIMeETa.
Pacuer onTUYecKo# CUIIBI TMH3EI.

N3mepenne GokyCcHOTO pacCTOSHUS TUH3HI.

HcnplTanue Moaenei MUKPOCKOIIA U TEJIECKOIA

Boanoeswie ceoticmesa
ceema

Habuntoienue siBjaeHust UHTEpPEPEHLINU JIEKTPOMAarHUTHBIX
BOJIH.

Habmonenue siBiaenus tudpakiuuy 3JI€KTPOMArHUTHBIX BOJIH.
HabmtoneHue siBieHus MOJIIpU3alMy JIEKTPOMarHUTHBIX BOJIH.
W3mepenue NmHbBI CBETOBOM BOJIHBI IO pe3yJIbTaTam
HaOII0eHUS

sBiiennst uaTepdepennnn. Habmonenue sienenus qudpakimm
CBe-

ta. HaGnroeHue siBneHus Noasipu3alvy U JUCTIEPCUH CBETA.
ITouck

pa3Iuuuii U CXOACTBA MEXAY AUPPAKIIMOHHBIM U
JTUCIIEPCUOHHBIM

CHEKTPaMH.

IIpuBeneHne npuMepoB MOSBIEHUS B IPUPOJE U UCIIOJIb30BAHUS
B

TEXHUKE SBJICHUH UHTEpDEpEeHINH, TUPPAKLIUH, TOJISIPU3ALNU U
nucnepceuu cseta. [lepeuncinenne MeTo10B MO3HAHUSA, KOTOPBIE
WCII0JIb30BaHbI DU U3YUYEHUHU YKA3aHHBIX SIBJICHUN
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6. OcHOBBI cHIeNHAJIbHOI TEOPHH OTHOCUTEJIbHOCTH

Onemenmul meopuu
OMHOCUMENbHOCMU

OO0BsicHEHHE 3HAYUMOCTH OTbiTa MalikenbcoHa-Mopiu.
®opmynnpoBka noctyaatoB. OObsICHEHUE 3aMe/JICHUS] BPEMEHH.
Pacuer sHepruu nokos, UMIyJbca, SHEPruu CBOOOIHON
yacTUIbl. BeipaOoTka HaBBIKOB aHATM3UPOBATH, NIEpepadaThIBATh
U IPEIbABIATh MH(POPMAIIMIO B COOTBETCTBHH C MTOCTABICHHBIMU
3a/la4aMH.

7. DjeMeHTbl KBAHTOBOM (hM3NKHU

Keanmosas onmuka

Ha6monenue dorosnekrpudeckoro d¢dexra. O0bsICHEHHE
3aKOHOB

CroneToBa u JaBJIEHUS CBETAa HA OCHOBE KBAHTOBBIX
MpEeJICTaBICHUN.

Pacuer MmakcMMaIbHOM KUHETUYECKON SHEPTUU MIEKTPOHOB IIPU
(dhoTtoanekTpuueckoM dddexre.

Omnpenenenne pabOTHI BBIX0/a IEKTPOHA 110 TPaPuKy
3aBUCHUMOCTHU

MaKCUMaJIbHON KHHETUYECKON IHEPTUU (POTOIIEKTPOHOB OT
4acTo-

TBI cBeTa. MI3mepenue paboThl BEIX0/1a DIIEKTPOHA.
[lepeuncnenue mpruOOPOB yCTAHOBKHU, B KOTOPBIX MPUMEHSETCS
0es3-

HMHEPIMOHHOCTH oTodrdhPexTa.

OO0BsicHEeHHE KOPITYCKYJIIPHO-BOJIHOBOTO JTyaJIu3Ma CBOMCTB
(hOTOHOB.

OOBsicHEeHHE POJIM KBAHTOBOM ONITUKU B Pa3BUTUH COBPEMEHHOMN
¢buzuku

Duszuxa amoma

Habutoienne nuHeHyaTbIX ClIeKTPOB.

Pacuer yacTOTHI ¥ AJIMHBI BOJIHBI UCITYCKAEMOT'O CBETA MPHU
nepexoje

aToMa BOJIOPOJia U3 OAHOTO CTALIMOHAPHOTO COCTOSIHUS B IPYTOE.
Brrurciienue qiHbl BOJIHBI J1e Bpoiiist 4acTUIbI C U3BECTHBIM
3HAYEHHEM MMITYJIbCA.

OObscHEHNE TPOUCXOXKIEHUS JTMHEWYaTOro CIIEKTpa aToMa
BOJIOPOJA U pa3sInyusl JUHENYATHIX CIEKTPOB PAa3IMUHbIX Ta30B.
HccnenoBanue TMHEMYATOro CIEKTPA.

UccnenoBanue npuHIuna paboThl JIOMUHECIICHTHOHN JIaMITBI.
Hab6mronenue n 00bscCHeHNE PUHIINTIA IEHCTBUS Jlazepa.
[IpuBenenue npuMepoB UCHOJIB30BaHUS Ja3epa B COBPEMEHHOM
HayKe U TEXHUKE.

Hcnons3oBanue MuTepHEeTa 1715 morucka nH(OpMAIIUU O
TePCIEKTHRBAX MPUMEHEHHS JIazepa

Qusuxa amomHo2o A0pa

HaGmonenue TpekoB anbga-uacTull B kamepe Bunbcona.
PerucrpupoBanue siiepHBIX H3Iy4YE€HUN C MOMOUIBIO CUETYNKA
['esirepa.

PvaeT 3Hepr1/m CBA3U AaTOMHBIX smep.

Omnpenenenue 3apsiia ¥ MacCOBOTO YUCIIA aTOMHOTO SIpa,
BO3HHUKAIOIIETO B PE3yJIbTaTe PAAMOAKTUBHOIO pacmajia.
Brruncnenue sHepruu, 0CBOOOXKAAIOIIEHCS TPU PaHOAKTHBHOM
pacmazne.

OrnpezeneHue MpoaAyKTOB SIEPHON peaKiuu.

Brruucnenue sHeprun, 0cBoO0KTAFOIICIHCS TIPH SIIEPHBIX
peaKIusx.
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[lonnmaHue NpeuMyLIECTB U HEJOCTATKOB UCIIOJIb30BAHUS
aTOMHOMU
SHEPrUU U HOHU3UPYIOLIUX U3JIyYE€HUN B IPOMBILUIEHHOCTH,
ME/IULUHE.
W3noxeHne CyTH SKOJIOTHIECKUX MPOOIIEM, CBSI3aHHBIX C
OMOJIOTNYECKUM ACHCTBUEM PAIUOAKTUBHBIX M3JIy4YEHHH.
[IpoBenenue KiacCHpUKAIMU HIEMEHTAPHBIX YACTHIL IO UX
(bu3NYEeCKUM XapaKTepUCTUKaM (Macce, 3apsily, BDEMEHHU XKU3HH,
CTIIHHY
u 1. A.). [IpencraBinenue o xapakrepe 4eTbIpex TUIIOB
(byHIaMEHTaIbHBIX B3aUMOICHCTBUI 3JIeMEHTapHBIX YaCcTHUIl B
BUJE TAOJIULIBL.
[lonnmaHue LIeHHOCTEN HayYHOT0 IT03HAaHUSI MUPa HE BOOOILIE
e
YeJIOBEYECTBA B LIEJIOM, a JUIS KaXK/10r0 00y4aroLerocs JIMYHo,
LIEHHOCTEW OBJIQJIEHUSI METOJIOM HAyYHOI'O TIO3HAHUS JUIs
JOCTUKEHUS
ycrexa B JII000M BHJIe MPAKTHYECKON ACATEIbHOCTH
8. JBosawouus Bcenennoii

Cmpoenue u pazeumue | Habmronenue 3a 3Be3gamu, JIyHOH U IiiaHeTaMu B TEJIECKOI.

Bcenennou Ha6utoieHne coaHEeUHbIX MATEH C TOMOIBIO TEJIECKOIa U
COJIHEYHO-
ro PKpaHa.
Hcnonb3oBanue MHTEepHETa U1 TOUCKA N300paskeHHM
KOCMHUYECKUX 00BEKTOB M HH(POpMAIIH 00 MX OCOOSHHOCTSIX
OO6cyxeHre BO3MOXKHBIX CIIEHapHeB BOJOIUHN BeeneHHoil.
Hcnons3zoBanne MHTEpHETA Ul MOUCKA COBPEMEHHOU
uHpopMaIuu o
pa3Butuu Beenennoit. Ouenka nHGopMaluy ¢ No3UIHIH ee
CBONCTB:
JIOCTOBEPHOCTH, 00bEKTUBHOCTH, IOJTHOTHI, aKTyaJIbHOCTH U T. 1.
Brraucnenue sHepruu, 0cBOOOXKIAtOIIEHCs TPH TEPMOSAEPHBIX
pe-
aKIUsX.
dopMyIrpoBKa TPOOIEM TEPMOSIEPHOM SHEPTETHKHU.
OOBbsicHeHHE BIMAHUS COJTHEYHON aKTUBHOCTH Ha 3eMJIIO.
[Tonnmanue poau KOCMUYECKUX HCCIIEI0BaHUM, X HAYYHOTO U
9KOHOMMYECKOTO 3HAYEHUS.
OO6cyx/1eHre COBPEMEHHBIX TUIIOTE3 O MIPOUCXOKIACHUH
ConneuHnoit
CUCTEMBbI

YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE
ITPOI'PAMMBI OBIIEOBPA30OBATEJIBHOI'O YYEBHOT' O ITPEJIMETA
OVIIL.11 ®PU3UKA

OcBoenue nmporpammsel 001eo0pazoBarenbHoro yueonoro npeamera OYIIL.11
dwusuka ocyecTBIseTCs B yueOHOM KabuHeTe. B cocTaB kabuHeTa (GU3UKH BXOIUT
naboparopusi Cc JlabopaHTCKOW KoMHatou. Ilomemenue kaOuHera GUBUKH
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ynoBieTBopsieT TpeboBaHusM CaHUTapHO-3MUIEMHOJIOTMYECKUX IpaBUWl U
HopMaTuBoOB (CanlluH 2.4.2 No 178-02) u ocHaiieHO TUIOBBIM 000pyA0BaHueM. B
KaOuHeTe uMeeTcs O00OpyIOBaHHE, IOCPEACTBOM KOTOPOTO  YYaCTHUKU
00pa30BaTeNBpHOrO MpoIlecca MPOCMATPUBAIOT BHU3yaIbHYI0 HWH(GOPMAIUIO IO
(du3KKe, Ipe3eHTaluu, BUAEOMATEPUAbl U T. 1.

B cocraB  y4eOHO-METOIMYECKOIO M  MaTepUaIbHO-TEXHUYECKOTO
o0ecriedyeHrs MporpaMMbl  OO0IIe00pa3oBaTEIbHOTO MPOGUIBLHOTO  Y4eOHOTO
npeamerta OVIL.11 ®usuka BXOAUT:

1. ITna3mennbiit TeneBuzop AKAI — 1 mr.

2. Komnbrotep — 1 mit.

3. IIpuntep — 1 mT.

4. Ilpe3eHTanuu ¥ BUACOPOINKU

JlaGopaTopHoe 00opynoBaHne Ka0uMHeTa (PU3UKHU:

Ut a1 3MeKTpocHa0KEeHUs TA00PATOPHBIX CTOJIOB HaNpsbkeHneM 36-42B -
1 wt; cTonsl 1abopaTopHbie deKTpoduiupoBanubie (36-42 B) — 3 1mIT; JOTKU AJIs
XpaHeHHs] 000pyAOBaHMs — 4 T; HWCTOYHHKU MOCTOSHHOTIO U MEPEMEHHOIO TOKa
(4B,2A) — 1 wT; GaTapeiHblii KICTOYHHUK MUTAaHUSA — | IIT; BEChl yUEOHBIE C TUPSIMU
— 10 mT; cexyngomepsl — 10 mT; Tepmomerpsl — 10 mT; mraruBel — 10 mT;
UUJIMHAPHI U3MepUTenabHble (MeH3ypkn) — 10 wt; nuHamoMeTpsl laboparopusie 1H,
4H (5H)-2mT; xenoba gyrooOpasusie — 10 mT; Habop rpy30B 1o Mexanuke — 10 mr;
HAOOPBI NPYKUH C Pa3IMYHON )KECTKOCThIO — 2IIT; HA0Op TEJ PaBHOTO 00beMa U
paBHOW Macchl — 1 wT; mpubop JUIst U3yUeHUs! JIBUKEHUS TeJl OKPYKHOCTU — | 1IT;
npuOOpHkI IJIs1 U3YUEHUS MPSMOJIMHEHHOTO IBH)KEHUS Tel — 4 1T, pblyar-ivHenka
— 1 wT; TpubomeTpsrl 1abopaTopHbie — 10 1mIT; HAGOP MO U3YyUEHHUIO TPEOOPA3OBAHMUS
HEPruu — pabOThl M MOUIHOCTH — | IIT; 3JIEKTPOHHBINA CEKYyHIOMEpP C JIBYMS
JaTyuKkamMu — 1 1T, TOABMIKHBIN OJIOK — 1 IIT; HEMOABMKHBIN OJIOK- 1 IT; IIapuK —
l1T; Habop MO U3yUEHHIO BO30OHOBIISIEMBIX HCTOYHUKOB 3HEPTUH — 1 1IT; HAOOp 1Mo
M3YYEHUIO MPOCTHIX MAIIUH, MEXAHU3MOB, U KOHCTPYKIIHIA; KAJIOPUMETPHI — 2 IIT;
HA0OpBI TeN MO KATOPUMETPUU — 2 IIT; HAOOP ISl UCCIEA0BAHUS U30IPOLIECCOB B
razax — | mT; HabOp BEUIECTB AJIs UCCIIEAOBAHMS IUIABJICHUS U OTBEpJIeHUs — | 1IT;
HAa0Op TMOJIOCOBOM pe3uHbl — | IIT; HarpeBaTeNH >JeKTpudYeckue — 4 MIT;
aMIIepMETpPHI JTaOOpPaTOPHBIC C MPEeSIOM U3MEpPeHUs 2A Il U3BMEPEHUs B IETSX
MOCTOSIHHOTO TOKa — 6 IIT; KaTyIIKa-MOTOK — 6 IIIT; KJIFOUM 3aMbIKaHUS TOKA — 6 1IIT;
KOMIACHI - 6 IIT; KOMILIEKTHI IPOBOJIOB COEIUHUTENBHBIX — 6 IIT; HA0OpP MPSIMBIX U
IyrooOpa3HbIX MAarHUTOB — 6 INT; MIIIHAMIEPMETpbl -6 IIT; MYJIbTUMETPHI
1udpoBeie — 6 mIT; HAOOP MO IEKTPOIU3Y - 1 mIT; HAOOP PE3UCTOPOB MPOBOJIOYHHIC

— lmrt; nortenmmomerp — lmT; mwpubop Is HAOMIOACHHUS 3aBUCUMOCTH
COMPOTHUBJICHUSI METAJIJIOB OT TEMIIEPATYPhI — L 1IIT; PaIMOKOHCTPYKTOP JJIsi COOPKHU
paguonpueMHUKOB — | 1IT; peocTaThl NOJ3YHKOBBIE- 5 IIT; MPOBOJIOKA

BBICOKOOMHASI Ha KOJOAKE JJisi WU3MEPEHUs YIEJIbHOTO CONPOTUBICHMS-1 1IT;
AIIEKTPOOCBETUTEIH C KOJIMAUYKaMU -2 IIT; 3JIEKTPOMAarHuThl pa300pHBIE ¢ ACTaIsIMU
-10 wT; gefcTByOIAas MOJIEIb ABUraTelIsI-TeHEpaTopa — 1 1T, 3EKTPOABUTATENb —
| wT; KroBETA C ANEKTPOJAMH — | LIT; SKPaHbI CO MIENBIO -2 IIT; INIOCKOE 3EPKAJIO —
2 T; IpudOp JJIs1 U3MEPEHUS JIMHBI CETEBOM BOJIHBI C HA0OPOM TUPPAKIIMOHHBIX
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pemietok — 1 1mt; HabOp AUMPAKIMOHHBIX PEHIETOK — | IIT; UCTOYHUK CBETa C
JUHEHYaThIM CHEKTPOM — | 1IT; mpuOop Ui 3aKUTaHMsI CTIEKTPATbHBIX TPYOOK ¢
HabopoM TpyOOok — 1 1IIT; CHEKTpOCKON JabopaTOpHbIA- | INT; KOMILUIEKT
dotorpaduii TpekoB 3apsikeHHBIX yactull (H) — 1 mr; go3umerp — 1 mr; nua3a
cepuueckas — 1 mwt; monsgpou — | 1mT; KIOBETa ¢ MPO3pAaYHBIMU CTEHKaMH- | IIT.
Oo6opynoBanue AJ1sl NPAKTHKYMA:

Becrwl rexanueckue — 10 mT; renepaTop HU3KOM 4aCcTOThI- | IIT; NCTOYHUK
MUTaHUS JUIsl PAKTUKyMa — | 11IT; Ha0op ANEKTPOU3IMEPUTENILHBIX TPUOOPOB
MOCTOSIHHOTO TOKa — 1 1IT; HabOop 3JIEKTPOU3MEPUTEIBHBIX TPUOOPOB
MEePEMEHHOr0 ToKa — | 1IT; MyJIbTUMETP — | 1IT; KOMIUIEKT JJI UCCIEAOBaHUS
Knaiinepona-MeneneeBa u u3orpoiieccoB — 1 mT; npuOop s U3y4eHUs
nedopmalu pactsbkeHus — 1 mT; ABurarenb-reHeparop u usmepenue ero KI1J1 —
1 wT; mpubop 71 U3yYeHHs TOKa B BaKyyMe U HaOJIIOIC€HUSI IBUXKECHHUS
AJIIEKTPOHOB B ANEKTPUYECKOM M MAarHUTHOM NOJIAX — 1 1IT; TpanchopmaTop
pa3z0opHbIi- 11T; TprOOp 71 U3MEPEHUs MHAYKIMHA MarHUTHOTo nojst 3emun — 1
IIT; CIEKTPOCKOI IBYXTPYOHBIN — 11IT.

B 6ubnuoreunsiii GoHA BXOAST y4EOHUKH, JOMOJHUTENbHAS JTUTEpaTypa,
obecrnieunBaroIIre 0cBoeHue o011eo0pa3zoBaresibHOro0 yueoHnoro npeamera OYIL10
®u3rka, pPEKOMEHJOBAHHBIE [UJII HCIOJb30BaHUA B  MPOPECCHOHAIBHBIX
00pa30BaTeNbHBIX OPraHU3alUAX, PEATU3YIOMHUX 00pa30BATEIbHYIO MPOTPaMMy
cpeadero obmero ooOpaszoBanus B mpeaenax ocBoeHus OIIOII CIIO na 0Gaze
OCHOBHOTO 00111eT0 00pa30BaHUs.

B mpomecce ocBoeHums mporpaMmbl  00Ie00pa30BaTEILHOTO yU4eOHOTO
npeamera OVYIL.10 ®usuka CTyAeHTbI HMEIOT BO3MOXKHOCTH JIOCTyHa K
AJIEKTPOHHBIM y4eOHBIM MaTepuasiaM Mo (U3MKe, UMEIOIMUMCS B CBOOOJIHOM
noctyre B cetd uTepHeT B OMOIMOTEKE TEXHUKYMA.

Cnucok ureparypbl

OcHoBHas nuTeparypa

®u3uka 11x1: Yuel. ans o0pa3oBaTeNnbHbIX yUpeKIeHUN: 0a30BbIN U TPODUIBHBIA YPOBEHB/
I'.4. Msaxkuwes, b.b. byxosues, H.H. Corckuit. — M.: IIpocsemenne, 2014. — 399 ¢.  +
DIEeKTPOHHOE MpHIokeHne K yueOHuky dusnka 11 kmacc.

JmutpueBa B.®. ®@usuka s npodeccuii 1 creHaJbHOCTEel TEXHHUYECKOro npoguis:
y4eOHUK AJIs yupekaeHui cpea. mpod. oopazosanust / B.D. JImutpueBa. — M.: M3naTenbckuii
HEeHTp «AKagemusi», 2016. — 448 c.

Jmutpuesa B.®. @usuka 1A npodeccuii U CnenraabHOCTeH TEXHUYECKOro npopuiis:
YUYEOHHK ISl yapexaeHui cpen. nmpod. oopazopanus / B.®. JImurpuena. — 8- uz., crep. M.:
W3 parenbckuit neHTp «Akagemusi», 2015. — 448 c. + (DnexkTpoHHAast BEpCHsl)
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®u3uka 10 ki1 Yuel. 115 00pa3oBaTenbHBIX YUPEKACHUN: 0a30BBINA U MPOQPHUIBLHBIN YPOBEHB/
4. Msakumes, b.b. byxosueB, H.H. Corckuii. — M.: IIpocBemenue, 2014. — 366 c. +
DJeKTpOoHHOE MpUJIokKeHue K yueOHnky Pusmka 10 kiacc.

JlononHuTeNbHAS TUTEpATypa

Jmutpuesa E.W. ®u3uka [DnexTpoHHbIH pecypce] : yuedHoe nmocodue / E.WU. JImutpuena. — 2-
€ U31. — DIEKTPOH. TeKCTOBBIC JaHHble. — CaparoB: Aii [Tu Dp Menua, 2018. — 143 ¢. —
978-5-4486-0445-4. — Pexxum pocryma: http://www.iprbookshop.ru/79822.html

®u3uka 10 ki1 Yuel. 115 00pa3oBaTenbHBIX YUPEKIACHUN: 0a30BBIN U MPOQPHUILHBIN YPOBEHB/
4. Msakumes, b.b. byxosueB, H.H. Corckuii. — M.: IlpocBemenue, 2012. — 366 c. +
DNeKTpOoHHOE NMpUJIokKeHue K yueOHnKy ®dusuka 10 kmace

®usuka 11xn: Yuebd. s 00pa3oBaTeIbHBIX YUPEKACHHUI: 0a30BbIN U TPOPMIBHBIA YPOBEHB/
I'.A. Mskumes, b.b. byxosueB, H.H. Corckuii. — M.: [Ipocsemenue, 2012. — 399 c. +
DneKTpOoHHOE MpriiokeHue K yueoOHuky dusnka 11 knacc.

HOvmutpueBa B.®. ®@usuka 111 npodeccuid M CHENHATBHOCTEH TEXHHUYECKOTO MPOQUIIS.
JlaGopaTopHblii NpakTHKYM: yueb. mocobue Uil CTyd. YUYpexIeHU cpea. mpod.
obpazoBanus/B.®. [Imurpuena, A.B. Kopxkyes, O.B. Myprazuna. —M.: U1l «kAKAJIEMUS»,
2015. — 160 c.

Tpodumona T. . ®usuka a1 npodeccuii v crienuanrbHOCTEH TEXHIYECKOTO U €CTECTBEHHO-
HayuyHoro mnpoduieii. COopHHMK 3agay: yued mocobue uisi ydpexkaeHud cped. mpod.
obpazosanus/ T.U. Tpodumona, A.B. @upcos. - 4-¢ u3z., crep. — M.: ULl «kKAKAIEMU Sy,
2016. - 288 c.

HNuTepHer-pecypcenl:
1. edu.delfa.net>CONSP/meh15.html 'apmonnueckue kosaeOaHwst
2. edu.delfa.net> CONSP/mkt.html CxopocTh TBHIKEHUS MOJIEKY.T
3. school.xvatit.com>index.php?title xanumnspHOCTS. ..
4. eco-ts.narod.ru>avto 01.htm Pousb TemoBBIX aBUTATENEH
5. rom.by>ITommueka> Kpatkuii 0030p KOHJICHCATOPOB
6. znaniya-sila.narod.ru>solarsis/zemlya/earth_03.htm MarunuTHOE MOJIE 3eMiH
7. electrodynamics.narod.ru>eddy-electric-field.html BuxpeBoe anekrpudeckoe
noJie
8. stoom.ru>content/view/187/5/ OTkpsbIThIii KOJIeOATEIBHBIH KOHTYP
9. dic.academic.ru>/laBieHue cBera
10. CoolReferat.com>I1loHsaTHE W_OCOOCHHOCTH KOCMOJIOTUU
11. Poccuiickas 35IEKTpOHHAS IIKOJIA
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http://www.iprbookshop.ru/79822.html
http://www.edu.delfa.net/
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http://www.edu.delfa.net/
http://yandex.ru/clck/jsredir?from=yandex.ru%3Byandsearch%3Bweb%3B%3B&text=%D0%A1%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C%20%D0%B4%D0%B2%D0%B8%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F%20%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB&uuid=&state=AiuY0DBWFJ4ePaEse6rgeKdnI0e4oXuRYo0IEhrXr7w0L24O5Xv8RnUVwmxyeTliQI-KbE6oCBUxyjXz7wRmcqfIK6GfcvHnfGme8n0OomTUbgMWAN2wi_jIw_vHc9ZW-UEC-lBLyDIpvzmVS_mjA8d-QGE8kyyptmZjiMbjwaMyksRFp_90mk4StFo_h-ZHjorMMygWbgs&data=UlNrNmk5WktYejR0eWJFYk1Ldmtxb0JkZTd2R0FfelVuTGQ1SDJpcXlYYVFpazdxdGpiQlZrTmhZMGh5Vm5CUGxNSVFmWEVhdFpmd3hoLU85c2drTUdlMWNqUUY5U3k0SW9uOW0yOWdBM1RzaEFtQlM5a3RjYlM5M2RYV3Z0WHE&b64e=2&sign=d75e36740b4fa3a49aea38ee68479b43&keyno=0&l10n=ru&mc=0
http://school.xvatit.com/
http://yandex.ru/clck/jsredir?from=yandex.ru%3Byandsearch%3Bweb%3B%3B&text=%D0%9A%D0%B0%D0%BF%D0%B8%D0%BB%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D1%81%D1%82%D1%8C&uuid=&state=AiuY0DBWFJ4ePaEse6rgeKdnI0e4oXuRYo0IEhrXr7xElMJtilWySm_LvlXe2Q3rYClFlADZdYr21PvTk32Ee8GuvvwGi0t_kl2sSXYuqXc_f8z5QLYECMdzw-2GC9uyW9t6nQgDjOvJGBQKRIQGptWkc0_AjzPK5RKxj_uA0_9-nm1R-agxOTbWziEQFzuKJqaiGiwHT3jltPjQkm9CvRf_F92s96rn&data=&b64e=2&sign=017cac41e6846eab527d17300615bd1f&keyno=0&l10n=ru&mc=0
http://eco-ts.narod.ru/
http://yandex.ru/clck/jsredir?from=yandex.ru%3Byandsearch%3Bweb%3B%3B&text=%D0%A0%D0%BE%D0%BB%D1%8C%20%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D1%8B%D1%85%20%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D0%B5%D0%B9&uuid=&state=AiuY0DBWFJ4ePaEse6rgeKdnI0e4oXuRYo0IEhrXr7wt19SiAlQ79qNpplvk7L__NCU3TpK2ANuEVIv5N-_caz3-1APLucOhbIDvClaeJNDY0aV29Dm_Er5yUZoHpRCVnn9qxr0yFMEdhKNF_6-IYn_38GSAlrnSZ8_h1RLN8RfdDhkHvLQBM17r8iig3w3Ke6k1AR0ksdU&data=UlNrNmk5WktYejR0eWJFYk1LdmtxbXduSm1LcmhKSFR4YkJzZVZVU1VVb3BfckdSS3QwUmJMYy05NWMwRHZBeE9GQVc3dTJxMjNxSTZDdnlkNzdzVjVXVWhrdFJERHdHY0JzejJmMDJMTy1ZUTJEdHRTUkJuQQ&b64e=2&sign=3bc76750abab5b9f9e9e4720caf2289a&keyno=0&l10n=ru&mc=0
http://www.rom.by/
http://www.rom.by/book
http://yandex.ru/clck/jsredir?from=yandex.ru%3Byandsearch%3Bweb%3B%3B&text=%D0%9A%D0%BE%D0%BD%D0%B4%D0%B5%D0%BD%D1%81%D0%B0%D1%82%D0%BE%D1%80%D1%8B&uuid=&state=AiuY0DBWFJ4ePaEse6rgeKdnI0e4oXuRYo0IEhrXr7yzC-cy8qJC97rqrEOY1rnny4UsXxbeDyr9R8M_wI5JZm0f436PN4QSgFNsfiM5AJkgoyvCs7sBHc-Xc1c-hI5QQPun4OKEo0y_k2NHEkbJrycE_-ylSdKgxPKFrlykFp_Lu45eh0BJonunyjwWoZW2QFqZ9tKY9PUKC3xmD05rjpJ-qUKi8-fj&data=UlNrNmk5WktYejR0eWJFYk1LdmtxbXJuelRRbnNZWC1EaVdNMENiMmZaejl4SF9EOHJHeU5BRnM1bEVQRDVGZTk2cmlocjctYXYzR2piZUpiUmtKNXB6dHdGWk9WU0VxOVRoTWpUSmNhOXZ3M1JDWFNqcHB2dEVsQ1drRTRwb2Y5YXhNTno4bk1oTQ&b64e=2&sign=ae57eeaba8e829723e655f60f64f3c57&keyno=0&l10n=ru&mc=0
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