MMUHHUCTEPCTBO NTPOCBEHIEHUSA U HAYKHA
KABAPIMHO-BAJIKAPCKOM PECITYBJIUKHA
IroCYIAPCTBEHHOE BIO/DKETHOE ITPO®ECCHUOHAJIBHOE OBPA30BATEJIBHOE YUYPEX/IEHUE
«KABAPJIUHO-BAJIKAPCKHI TOPTOBO-TEXHOJIOT MUECKHI KOJLIE A

PABOYASI ITPOT'PAMMA
YYEBHOM JUCIIUTIJIMHBI OIB 06 « ®PU3UKA»
MO CNeNUAJIbLHOCTH CPeIHero NpodeccuoHAIBLHOT0 00pa3oBaHus
43.02.16 Typu3M u rocTenpuuMcTBO

KBanudukamusa «CnenuaaucT Mo TYPU3My ¥ TOCTENPUUMCTBY»
Cpok o0yueHusi Ha 6a3e OCHOBHOTI0 o0uIero oopasopanus — 2 roga 10 mecsinen

Hanabuuk, 2023 r.



PaCCMOTpeHo Ha 3ace/laHuu : «YTBEpKaAO»

IIMK bempedensis ot i . PUty erianne

IVCIUILIAH 3aMeCTHTENh AUpeKTopa Mo YP
[Tpotokon Ne 9 orJdd.e3 20T, / ' TBITOY «KBTTK»
Ipencenatens 4/ Poxola 4 4 O.B.By3nosa.

Pabouas mporpamma yuebHOr0 npeamera pazpaboTana Ha OCHOBE:

@epnepaneHoro 3akoHa ot 29 nexadps 2012 r. Ne 273-03 «O6 obpazoBanuu B Poccuiickoi

Oenepanumy;
ITpukaza MunoGpuayku Poccum or 17.05.2012 N 413 (pexn. ot 12.08.2022 r. )"O6

YTBEPXK/JICHAH (heIepalbHOrO rOCyAapCTBEHHOr0 00pa3oBaTeNIbHOIO CTaHAapTa CPEeIHEro
" obuiero obpazosanus" (3aperucrpupoBado B Muntocte Poccun 07.06.2012 N 24480) c

H3MeHeHHsAME 1 qomosHeHusMHA (IIpuka3z MunncreperBa npocsemenus PO or 12 éug.rycm ‘

2022r. Ne732 "O BHeceHWH W3MEHEHHH B (elepambHBII TrOCYIapCTBEHHBII

o0pa3oBaTeNnbHBIA CTAHAAPT CpeAHEero odmero oOpa3oBaHus, YTBEP)KACHHBIH IPHKa30M

Munuctepetsa obpazoBanus u Haykd Poccuiickoit @eneparuu ot 17 mast 2012 r. Ne 413");

INpuka3a MunnpocBeuienuss Poccun ot 24 aprycrta 2022r. Ne 762 «O0 yTBepxk/ICHHH
[Topsaka opraHm3allid H  OCYINECTBICHHS  00pa3oBaTeNbHON  JNEATENBHOCTH IO
o0pa3oBaTelbHEIM  IporpaMMaM  cpemHero  NHpodecCHOHANBHOTO  00pa3oBaHUA»
(3apenuctpupoBano B Muniocte P® ot 21.09.2022 r. Ne 70167) ¢ u3MEHEHHMSIMH H
nononHenusamu (IIpukas Munnpocsemenunst Pocenn ot 20.12.2022 Ne 1152 «O BHecenun
usMeHeHuss B nydkr 17 Ilopsaka opramusanud M OCYIIECTBICHHS 00pa3oBaTeIbHOH
IeATeIbHOCTH 1O  00pa3oBaTeNbHBIM — [IPOrpamMMaM — CpelHero  IpoeCCHOHAIBHOIO
obpa3oBanmusi, YTBEp)KAEHHOTO TpPHUKa3oM MUHHCTEPCTBA TMpOCBELICHUsT Poccuiickoh
®ejtepanuu OT 24 arrycra 2022r. Ne 762 (3apeructpupoBan 30.12.2022 Ne 79931);

ITpukaza Munnpocsemenus Poccun ot 23.11.2022 N 1014 "O6 yTBepiieHUH
denepanpHOt  oOpa3zoBaTenbHOM  IporpaMMbl  cpemHero  obmero — oOpa3oBaHus"
(3apeructpuposano B Muniocte Poccuu 22.12.2022 N 71763). '

Oprauu3zanus-pa3paboTunK: TocyiapctBeHHOE 010/ KETHOE npodeccuoHaIbHOE
obpazoBarensHOoe  yupexnaeHne «KabapowHOo-Bankapckuif  TOProBO-TEXHOJIOTHYECKHI
KOJUTEIKY .

Paspaboruuk: Auenko O.M. — npenogasarens ['BITIOY «KBTTK.
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[HosicHuTe/IbHASA 3aNIUCKA

ITporpamma OIIb 06«®u3uka» npeanazHadyeHa s uzydenus B ['BIIOY «KBTTK» Ha
0a3e OCHOBHOTO OOIIEro oOpa3oBaHUsS MPH MOATOTOBKE CIEIMATUCTOB CPEIHETO 3BEHA IO
crietmanbHOCTH CIT1O 43.02.16 Typusm 1 rocTenpruuMCTBO.

Conepxanue niporpammsl OIIb 06 «PU3NKA» HanpaBiieHO HA TOCTUKEHUE CIICAYIOIINUX
neJsen:

e OCBOGHME 3HaHUH O (GyHIAMEHTAIbHBIX (QPU3NYECKHX 3aKOHAX W MPUHIHUIAX,
JISKAIINX B OCHOBE COBPEMEHHON (PH3NYECKON KapTUHBI MUpPa; HAan00JIee BAXKHBIX OTKPBITHUSIX
B 00J1acTh (DU3UKH, OKA3aBUIMX OMPEAEIISAIONIEe BIUSHIE HA PA3BUTUE TEXHUKU U TEXHOJIOTUU;
METO/aX HAy4YHOI'O MO3HAHUS MPUPOJIbI;

e OBJQJCHHEC YMEHUSMH TPOBOJWTH HAOIIOAEHUS, ITUTAHUPOBATH W BBHITIOJHATH
AKCIIEPUMEHTBI, BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJIENU, TPUMEHSTh MOTYyUYEHHbIE 3HAHUS IO
¢busuke s OOBSCHEHHS pPa3HOOOpPa3HbIX (U3HUECKUX SBICHUH M CBOWMCTB BEIIECTB;
MPaKTUYECKH HCMOJb30BaTh (DU3MUECKUE 3HAHUS; OICHUBATh JOCTOBEPHOCTh €CTECTBEHHO-
Hay4yHOU MH(pOpMAIIY;

e pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYAIbHBIX W  TBOPUYECKHUX
CIIOCOOHOCTEN B mpolecce NpuoOpeTeHus: 3HaHUH U YMEHHUH 1o (PU3MKE C UCMOJIb30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB MH(GOPMALIMHM U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTU;

e  BOCIHUTaHWE YOEXKIECHHOCTH B BO3MOXXHOCTH TIO3HAHHS 3aKOHOB TPUPOJIHI,
UCIOJIb30BAHUSl JIOCTUKEHUM (U3MKKM Ha 0O1aro pa3BUTUS YEIOBEUYECKOM IMBUIIM3ALINU;
HEOOXOAMMOCTH  COTPYJHMYECTBA B  IPOLIECCE COBMECTHOIO  BBINOJIHEHUS  3ajad,
YBAXUTEJIHHOTO OTHOILIEHHUS] K MHEHHUIO OMIOHEHTA MPHU 00CYKICHUU MPOOJIEM €CTECTBEHHO-
HAY4YHOT'O COJAEPKaHUs; TOTOBHOCTU K MOPAJIbHO-3TUYECKON OI[EHKE MCIOIb30BAHMS HAYYHBIX
JOCTHKEHU, YyBCTBA OTBETCTBEHHOCTH 32 3aLIUTYy OKPY>KAIOLIEH Cpe/bl;

e  HCIOJIb30BaHUWE MPUOOPETEHHBIX 3HAHUM W YMEHUUN I PEIICHUS MPAKTUYECKUX
3aJa4  TOBCEJHEBHOW KU3HU, oO0ecredyeHuss Oe30MacHOCTH COOCTBEHHOM — KHM3HH,
pPallMOHAJIBHOTO MPUPOJONOJIB30BAHUSI M OXpaHbl OKpPY’KAIOMIEH Cpeabl U BO3MOKHOCTh
MIPUMEHEHU S 3HaHUU MPU PEIICHUH 3aa4, BOZHUKAIOUIUX B MOCIEAYIONIEeH TpodeccHoHanbHOM

NESITEIIBHOCTH.
e Ha ocnoBanum nportokona Ne7 ot 21.02.2023 r. 3acemanus [IMK ectecTBeHHO-MaTeMaTHUYECKUX

JAUCHUIINIMH ONPCACIICHBI CICAYIOINC JIMYHOCTHBIC PC3YJIbTATHI BOCIIMTAHHA B paMKaxX H3YUYCHUSA



JUCLIUIUIMH B COOTBETCTBUU C IPOTrPAMMOI BOCIIUTAHUS:

— OCO3HAIOLIUH ce0sl rpaXIaHMHOM M 3alIUTHUKOM BEJIMKOW CTPAHBI.

— NPOSABIAIOIMN AKTUBHYIO TPaXAAHCKYIO IO3MLIMIO, JEMOHCTPUPYIOIIUN IPHUBEPKEHHOCTH
IIPUHILIAIIAM YE€CTHOCTH, NOPSJOYHOCTH, OTKPBITOCTH, Y)KOHOMUYECKH aKTUBHBIM M yYacCTBYIOIIHUN B
CTYZCHYECKOM U TePPUTOPUAIIEHOM CaMOYIPABJICHUH, B TOM YHCJIE Ha YCIOBUAX JOOPOBOJIBYECTBA,
IPOJAYKTUBHO B3aUMOICHCTBYIOIIUH U YYaCTBYIONIUI B 1€ATEILHOCTH OOLIECTBEHHBIX OPTaHU3aII.
— CcOOJIOMAIONIM  HOPMBI TPABOMOPSAKA, CICAYIOUIMA HAeanaM TIpaXJIaHCKOro oOIIecTBa,
obecrieueHust 0€30MacHOCTH, TMpaB W cBoOox rpaxknaH Poccuu. JlosubHBIA K yCTaHOBKaM U
IPOSIBICHUSM TpEACTaBUTENEH CyOKyJIbTYp, OTIMYAIOUIMM HX OT IpyNnn C JECTPYKTHBHBIM U
JEBUAHTHBIM TOBEJEHUEM. JIEMOHCTpUPYIOIIUN HENPUATHE U NPEAYNPEXKTAIOUINN COLMAIBHO

OIMaCHOC MOBCACHUC OKPYIKAIOINX.



Oo0mas xapakrepucruka yueoHoi rucuuiinabl OIb 06 «Pu3ukay

B ocHoBe yueOHOHN nucuuiuivHbl «®Pu3ukay JEKUT yCTAHOBKA Ha (popMHpOBaHHUE Y
oOy4daeMbIX CHCTeMbl 0a30BbIX MOHATHA (U3UKH M TPEICTaBICHHM O COBPEMEHHOMN
(pu3nyecKoil KapTUHE MHUPA, a TAKXKE BbIPAOOTKAa YMEHUN IPUMEHATH (DU3HUECKHUE 3HAHUS KaK
B IIpO()eCCUOHATILHON JEATENIBHOCTH, TaK U JJIs1 PELLECHUS )KU3HEHHBIX 3a/1a4.

MHorue noyoxeHus, pa3BuBacMblie (PU3UKOHN, pacCCMAaTPUBAIOTCS KAK OCHOBA CO3/IaHUS U
UCIOJIb30BaHUs MH(OPMALIMOHHBIX U KOMMYHUKaLMOHHBIX TexHosoruil (MKT) — oxHoro u3
Han0oJiee 3HAYUMbIX TEXHOJIOTMYECKUX JTOCTHKEHUI COBPEMEHHOM LIMBUIIU3ALINH.

@uszpka [gaeT KIIY K [IOHMMAaHWK) MHOTOYMCICHHBIX SBJICHHM M IPOLIECCOB
OKpY KaroIIero Mupa (B €CTECTBEHHO-HAYUYHBIX 00JIACTSAX, COLMOJIOTUH, SKOHOMHUKE, S3BIKE,
auTepa- Type u ap.). B ¢pusuke popmMupyrorcs MHOTHE BUJIBI A€ITEILHOCTH, KOTOPHIE UMEIOT
MeTa- IIpeAMETHbIM xapakrep. K HMM B mepByr oudepenp OTHOCATCA: MOJEIUPOBAHME
OOBEKTOB M MPOLECCOB, MPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHUS, CHUCTEMHO-
MH(GOPMALMOHHBIA aHaMu3, (OpPMYJIMPOBAHHE THUIOTE3, aHAJU3 U CUHTE3, CpaBHEHHE,
000011eH1Ee, cCUCTEMAaTU3allus, BBISIBJICHUE IPUUMHHO-CIICICTBEHHBIX CBSA3EH, TIOMCK aHAJIOT OB,
yopaBiieHue 00BbEKTaMU U mporeccamu. IMEeHHO 3Ta IUCUUIUIMHA MO3BOJSET MO3HAKOMUTH
CTYJICHTOB C Hay4YHbIMM METOAAMH II03HAHMS, HAYYUTh UX OTIMYATH TMIIOTE3y OT TEOPUH,
TEOPHIO OT SKCIIEPUMEHTA.

®du3zuka UMeeT OUeHb OOJIBIIIOE U BCEBO3PACTAIOIEE YNCIIO MEKIUCIIUILIMHAPHBIX CBA3EH,
NMpUYeM Ha YpOBHE KakK IMOHATUWHOIO amnmnapara, Tak W HHCTpyMeHTapus. Cka3aHHOe
MO3BOJIAET paccMaTpuBaTh (U3MKY KaK METATUCLUIUIMHY, KOTOpas MpeloCTaBIIsAET
MEXIUCIUTUTMHAPHBIN S3bIK JIJIs1 OMMMCAHMS HAYYHOUW KapTHHBI MUpA.

du3zukKa ABISETCS CUCTEMOOOPA3YIOIUM (PAaKTOPOM JJIl €CTECTBEHHO-HAYUYHBIX YUEOHbIX
MPEeIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE COJEpKaHUS XUMUU, OUOJIOTHH,
reorpaduy, AacTPOHOMHHM W  CHEUUAJbHBIX JAWCHUIUIMH  (TEXHMYECKass MEXaHMKa,
AIIEKTPOTEXHUKA, OJJIGKTPOHMKA U JAp.). YueOHas jucuuiuinHa «@Pusuka» co3jaaer
YHUBEpPCATbHYIO 0a3y AJisi U3yueHus: oOuIenpopecCUOHANbHBIX U CHEIMATbHBIX JUCHHUIUINH,
3aKnaabiBas PyHIAMEHT ISl MOCIEeAYIOIIEro 00yUeHuUs CTYI€HTOB.

OO6anast TOTHYECKOM CTPOMHOCTHIO M OMTUPASICh HA SKCTIEPUMEHTANIbHBIE (paKThl, yaeOHas
auciuIuinHa  «@usnka» (GOpMHpPYET y CTYACHTOB MOMJIMHHO HAyYHOE MHPOBO33PEHUE.

dusuka ABISAETCS OCHOBOM YUEHHUSI O MaTepUAIbBHOM MHUPE U pelIaeT mpoOeMbl 3TOr0 MHUpa.



Nzydenne (u3uku B MpoQecCHOHANBHBIX 00pa30BaTENbHBIX OpPraHU3AIMIX, PEeaTU3yIOIINX
o0Opa3oBaTeNbHYyI0 IPOrpaMMy CpeaHero obiero oopa3zoBanus B npeaenax ocsoeHust OITOIT
CIIO na 6a3e 0CHOBHOTO 00111eTO 00OpPa30BaHUS, IMEET CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT
npoduias mpodecCHOHANTBHOTO 00pa30BaHMs. JTO BBIPAKAETCS B COACPNKAHUH OOYYCHUS,
KOJIMYECTBE YacCOB, BBIICTSEMBIX Ha M3yYEHHE OTACIBHBIX TeM MNpPOrpaMMbl, TIyOWHE HX
OCBOCHHS CTYACHTaMH, 00beMe U XapaKTepe MPAaKTUICCKUX 3aHATUH, BUIAX BHEAYTUTOPHOM
CaMOCTOSITENILHOUN PabOThI CTYICHTOB.

Teopetnueckue cBefeHus Mo GU3KUKE TOTOIHIIOTCS AEMOHCTPALUSIMU U JIa0OPATOPHBIMU
paboTamu.

N3ydenune o0meo0pa3zoBaTeibHOM y4eOHOW aUCHUIUIMHBI «®Du3ukay 3aBepliaeTcs

MO/IBEICHUEM UTOTOB B hopme nuddepeHIIMpOBaHHOTO 3a4eTa.



Mecro yueOHoit pucuumiauasl OIIb. 06 «®u3suka» B CTPYKTYpe OCHOBHOM
npogeccuoHaILHOM 00pa3oBaTeJbHON MPOrPAMMBI

VYyebnas gucrummHa «®Du3nkay SBIASETCS YYEOHBIM TPEIMETOM 110 BBIOOpPY U3
obsi3aTennbHOM npeaMeTHo obOmactu «EctectBennble Haykum» DI'OC cpeanero o61iero
o0pa3oBaHUs.

B podecCuOHaATLHBIX o0pa3oBaTeIbHbIX OpraHu3alusx, peanu3yonmx
00pa3oBaTeNbHYIO MPOrpaMMy CpeaHero ooiiero obpasoanus B npenaenax ocBoenus OITOIT
CIIO na 6a3e 0CHOBHOT0 00111eT0 00pa3oBaHus, yueOHas qucuuiuinHa «Du3nka» u3ydaercs B
obmeoOpazoBarenbHoM Hukie yuyeOHoro rana OITOIT CITO na 6a3e OCHOBHOIO OOIIETO

00pa3oBaHUs C MOJyYCHUEM CPEHEro O0IIero oopa3oBaHusl.

Pesyabratel ocBoennsi OIIb. 06 «®usuka» OcBoeHUE cojepkaHUs Y4uyeOHOMH
IUCIMIUTUHBL  «Du3uka»  o0ecrnedynBaeT JOCTHKEHHE CTYACHTaMU  CJEeIYIOMIMX
pE3yJIbTaTOB:
o JINYHOCTHBIX:
~ YYBCTBO TOPJIOCTHU M YBaXXCHMSI K UCTOPUH U JTOCTHXKEHUSM OTEUYECTBEHHOM (pru3mueckoi
HayKu; (PU3MYECKH T'PaMOTHOE MOBEIAEHUE B MPO(PECCHOHANBHON NEATEILHOCTH U OBITY
Ipu 0OpaIlleHUH ¢ MPUOOpPaMU U YCTPONCTBAMU;

~ TOTOBHOCTH K MPOJOJKEHHIO 00pa30BaHUS U MOBBIIIECHUS KBaIW(UKAIMKU B W30paHHOMN
npodeccuoHanbHON JEATeTbHOCTH W OOBEKTHBHOE OCO3HAHHE POJU  (PU3NYECKHUX
KOMIIETEHIIUM B 3TOM;

~ YMEHHE HCIOJIb30BaTh JOCTHXKEHUS COBPEMEHHOW (Pu3nyeckod Haykd U (U3HUYECKUX
TEXHOJIOTH J1JIs1 MOBBIIIIEHUS] COOCTBEHHOTO MHTEIIEKTYaJIbHOTO Pa3BUTHSI B BHIOPAHHOU
PO eCCUOHATLHOM S TEIBHOCTH;

~ YMEHHE CAMOCTOSITEIBHO JI0OBIBATH HOBBIE JUIsl ce0sl pU3MUECKUe 3HAHUS, UCTIONb3YS IS
ATOTO IOCTYMHBIC HCTOYHUKHU MH(HOPMAIIHH;

~ yMEHHE BBICTpAaUBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHS B KOMaHJIE MO PELICHHUIO
0o0ImMX 3aj1a4;

~ yMEHHE YMpaBsATh CBOEH MMO3HABATENIBHON MEATEIBHOCTBHIO, MPOBOAUTH CAMOOLEHKY
YPOBHSI COOCTBEHHOTO MHTEIIEKTYaJIbHOTO Pa3BUTHUS,

e MeETalpPEIMETHDBIX:



WCIIOJIb30BaHNE PpA3IMYHBIX BHUAOB TIO3HABATENIbHON JESATENBHOCTH MJIsi PEHICHUS
(¢u3nueckux 3a1ay, IPUMEHEHUE OCHOBHBIX METO/I0B NIO3HAHMs (HA0JII01eHuS,
UCIIOJIb30BAaHWE OCHOBHBIX HWHTEIJICKTYyaJbHBIX OINEpalil: IOCTAaHOBKM 3aJayH,
(GopMyIMpOBaHMsI THUIOTE3, AaHAJIU3a W CUHTE3a, CPAaBHEHUsA, OOOOILEHUs, CHUCTe-
MaTHU3alluy, BBISIBICHUS IPUYUHHO-CIEACTBEHHBIX CBsI3€H, IMOHCKAa aHajoros, (op-
MYJIMPOBAHUS BBIBOJIOB JJISi HM3yUEHUS PA3IUYHBIX CTOPOH (PU3MUECKHX OOBEKTOB,
ABJICHUHM W IPOLIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOJUMOCTh CTaJKUBAaTbCS B
npodeccronanpHO chepe;
yYMEHHE T€HEPUPOBATh UJIEU U ONIPEAEIATh CPEACTBA, HEOOXOAUMBIE JUISl UX pea- JIN3aLNY;
YMEHHME MHCIOJIb30BaTh pAa3jIMYHblE MCTOYHHUKHM JJI TOJNy4eHHs (PU3NYECKON UH-
¢dbopMmaruu, OlEeHUBATh €€ JOCTOBEPHOCTH;
YMEHHE aHAJIM3UPOBATh U MPEACTABIATH HH(OPMALIMIO B Pa3IMUHbIX BUAX;
yMEHHE IyOJMYHO MPENCTaBIsATh Pe3ybTaTbl COOCTBEHHOTO HCCIEIOBAaHUS, BECTH
JIUCKYCCHHU, TOCTYITHO U TAPMOHUYHO COYETas cojepkaHue U (GOPMBI MPEICTaB- JIAEMO
nH(popmaIuu;

o NpeIMeTHBIX:
c(OpPMUPOBAHHOCTH MPEICTABICHUI O POJIM U MecTe (PU3UKU B COBPEMEHHOM Ha- YYHOUH
KapTUHE MHpa; MOHUMaHWE (U3MUYECKON CYIIHOCTH HalnroAaeMblx Bo Bce- jeHHOMN
ABJICHUH, poiu PU3UKK B (GOPMUPOBAHUU KPYro3opa U (pyHKIHOHAIBHON T'PaMOTHOCTH
YesloBeKa JJIs PelIeHUs MPaKTUYECKUX 3a/1a4;
BJIAJICHUE OCHOBONOJAralmUMU  (PU3MYECKUMU MOHATHAMH, 3aKOHOMEPHOCTSIMU,
3aKOHaMHd W TEOPHSIMH;, YBEPEHHOE HCIOJIb30BaHUE (PU3NYECKOW TEPMHHOJIOTHH U
CUMBOJIUKU;
BJA/ICHUE OCHOBHBIMM METOJAaMH HAy4YHOTO IO3HAHMSA, MHCIOJIb3YEMbIMH B (DU3HKE:
HaOJII0/IEHUEM, OMTUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;
yMeHMsl oOpalaThiBaTh pe3yJbTaTbl M3MEPEHUM, OOHapy’>KMBaTh 3aBUCUMOCTb MEXKIY
(U3MYECKUMU BEIMYNHAMU, OOBSICHSTD [TOJIyYEHHBIE PE3YJIbTAThl U Je- JaTh BHIBOBI;
c(OpPMUPOBAHHOCTh YMEHUS pelaTh PU3NUECKHUE 3a/1a4H;
c()OPMUPOBAHHOCTb YMEHUS MPUMEHSATh MOJYUYEHHbIE 3HAHUS JJIs1 OOBSICHEHUS! YCIOBUN
NpOTEeKaHus PU3NUECKUX SIBICHUN B IPUPO/IE, MPOPEeCCHOHANBHOM chepe U JIsi IPUHATUS

IMPAaKTHYCCKUX pCIHCHI/Iﬁ B IIOBCEIHEBHOU KHN3HH,



~ c(opMHpOBaHHOCTHh COOCTBEHHOM MO3HMIMU IO OTHOIICHUIO K (u3nyecKkoil uH)Op-

Mallny, HOquaCMOﬁ N3 PAa3HbIX HCTOYHUKOB.
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Conep:xkanue yueoHoi rucunminibl OIb. 06 «Pu3nkay
BBenenue

®duszuka — PyHaaMeHTaIbHas HayKa O IPUPOJIE.

EcrecTBEHHO-HAyYHBId METOJ TO3HAHUS, €r0 BO3MOXHOCTH W TPAHULBl MPUMEHUMOCTH.
DKCIEpUMEHT U TeOpHsl B MPOIIecce MO3HAHUS NpUpoibl. MojaennpoBaHue (pU3n4ecKuxiBIeHUN
u rnpoueccoB. Posb dKCriepuMeHTa M TEOpUM B Ipouecce Mo3HaHusa npupoasl. dusnueckas
BenuunHa. [lorpemHoctu uaMepeHuil pusndyeckux BeaMuuH. Du3nueckue 3akoHbl. ['paHMIlbI
OpUMEHUMOCTH (pusnueckux 3akoHOB. [loHsTHE O QU3nUecKkol KapTHHE MUpa. 3HaYeHHE PUBUKH
npu ocBoenuu npodeccuit CI1O u cnenuansuoctent CI1O.

1. Mexannka

KunemaTtuka. Mexanuueckoe nsuxkenue. Ilepememenue. Ilyts. Cxopocts. PaBHOMEpHOE
IIPSAMOJIMHENHOE JIBU)KEHUE. YCKOpeHue. PaBHOmEpeMEHHOE NPSIMOJIMHENHOE JIBUKEHHUE.
CBoOoanoe mnaneHue. [IBikeHue Tena, OpOIIEHHOrO TOJA YIJIOM K TOpU30HTY. PaBHOMEpHOE
JIBHKEHUE 11O OKPY’KHOCTH.

3akonbl Mexanuku Herorona. Ilepsoiii 3akon Herotona. Cuita. Macca. Umnynsc. Bro-
poii 3akoH HproroHa. OCHOBHOM 3aKOH Kjaccuueckoil nuHamuku. Tpetuil 3akoH HbroToHa. 3akoH
BCeMHUpHOTO TAroTeHus. ['paButanmonnoe noue. Cuia tsxectu. Bec. CriocoObl n3- MEpeHHs MacChl
ten. Cuiibl B MEXaHUKE.

3aKoHBI COXpaHEeHHs] B MeXaHUKe. 3aKOH COXPaHEHUsl MMITyJibca. PeakTUBHOE JBHXKe-
Hue. PabGora cunbl. Pabora noreHnmanbHbIX cuil. MomHocTs. OHeprusa. Kunetnmueckas
sHeprus. [loTeHunanbHas sHeprus. 3aKOH COXpPaHEHUSI MEXaHN4YecKou sHepruu. [Ipu- menenue
3aKOHOB COXPaHEHUs.

HHemoncmpauuu

3aBHCUMOCTh TPACKTOPUH OT BbIOOpa CHCTEMBbI OTcUeTa. Buabl MEXaHUYECKOTO IBHKEHUSI.

3aBUCUMOCTB YCKOPEHUS TEJIa OT €r0 MacChl U CHIIbI, JEHCTBYIOLIEN Ha Teno.CloXeHue
CUJL.

PaBeHCTBO M NPOTHBONOJIOKHOCTh HANPABIECHUS CUJI ACUCTBUS U NPOTHBOACHCTBUS.
3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Jiehopmaruu.

Cuibl Tpenusa. HeBecoMocTb. PeakTBHOE BHKEHUE.

[lepexon MOTEHIMAIBHOM YHEPTUHN B KWHETHYECKYIO U 0OpaTHO.

Jlabopamopusie padbomot
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HccnenoBanne ABUKEHUS Tea MO IEMCTBUEM TOCTOSIHHOM CHIIbL. MI3yueHune 3akoHa
COXpPaHEHUS UMITYJIbCA.

CoxpaHeHre MEXaHUYECKON SHEPTUM MPH JABUKEHUHU TeJIa TOJ| ICUCTBUEM CUIT TAKECTU U
YIPYTOCTH.

CpaBHeHue pabOThI CUIIbI C U3MEHEHUEM KUHETUYECKOM SHEPTUH TeNa.

N3yuenne 3aKOHOB COXpaHEHUS Ha MPUMeEpE yaapa IapoB U OAJUTHCTHIECKOTO MasiT-
HUKA.

N3yuenne 0cOOEHHOCTEH CHIIBI TPEHHUS (CKOJIBKEHUS ).

2. OCHOBBI MOJIEKYJISIPHOU (PH3UKH ¥ TEPMOIUHAMUKH

OCHOBBI  MOJIEKYJISIPHO-KHHeTHYecKol Teopuu. HWpeaabHbiid ra3. OCHOBHBIE
MTOJIOKEHUSI MOJIEKYJIIPHO-KUHETHYECKOM Teopuu. Pa3Mepsl M Macca MOJEKYJI W aTOMOB.
bpoynoBckoe maBumxenue. Juddysus. Cunbl 1 dHEPrusk MEKMOJICKYJISIPHOTO B3aHMMOJCHCTBUSL.
Ctpoenne ra3o00pa3HbIX, XKUJAKUX U TBEpIAbIX Ted. CKOPOCTH ABMKEHUS MOJIEKYJT M HX
n3mepenue. UneansHsiil ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOU
Teo- puu ra3oB. Temneparypa u ee usmepenue. ['a3oBbie 3aKOHBI. AOCONIOTHBIM HYJIb TEMIIe-
patypsl. TepMoaMHAMHUUYECKas IIKala TEMIEPATypbl. Y PABHEHHE COCTOSIHUS MIEaIbHOIOrasa.
MoussapHas ra3oBast HOCTOSIHHASL.

OcHoBbl TepMoaMHAMHUKH. OCHOBHBIE MOHATHUS U ONpPEACIICHUS. BHYTpeHHs dHEPTHS
cuCTeMbl. BHyTpeHHsIs oHeprus uaeanbHOro raza. Pabota u TermnoTa kak popMbl mepeaun YHEPTUH.
TermoemkocTs. YienpHas TEIUIOEMKOCTh. YpaBHEHHE TeruioBoro Oamanca. [lepBoe Hawamo
TepMOIMHAMUKH. AnuabaTHbIi nponecc. [Ipunnmn neiictBus temioBoi Mamuubl. KITJ[ TemioBoro
aBurarens. Bropoe Hadano TEepMOAMHAMMKHM. TepMOAMHAMUYECKas IIKajaa TeMIeparyp.
XonoauiibHbIe MalIMHbL. TertoBble ABUraTenu. OxpaHa npupoIbl.

CaoiicTBa mapoB. Vcnapenue u xoHneHcanus. HacplmenHnslii nap u ero cBoicrsa. A0-
COJIIOTHAsE M OTHOCHUTEJbHAsl BJAXXHOCTh BoO3ayxa. Touka pocel. Kumnenue. 3aBHCUMOCTH
TEMIEpaTypbl KUIEHUS OT AaBiieHus. lleperperblii map M €ro HMCHOJIb30BAHHE B TEXHUKE.
CaoiicTBa KUAKOCTel. XapaKTEpUCTUKA KUIKOTO COCTOSHMS BellecTBa. [{oBepXHOCT- HbIN
CJIOM XKUJKOCTH. DHEPTUs MOBEPXHOCTHOTO CJIOA. SIBIEHUS HA TPAHULIE KUIKOCTH C TBEPIBIM
tenoM. KanuisipHele sSIBICHUS.

CroiicTBa TBepabIX TeJ. XapaKTEpUCTHKA TBEPJIOrO COCTOSIHUS BEUIECTBA. YTPYTrue

CBOMCTBa TBepAbIXx Tel. 3akoH ['yka. MexaHWuecKHe CBOWCTBA TBEPIbIX Tei. TerioBoe

12



paclIMpeHre TBEPAbIX Tel U )KuAKocTel. [1naBienre u Kpuctamiu3aiusi.

HHemoncmpauuu

JIBnxenue OpoyHoBckux vactuil. Jluddysus.

W3meHeHue gaBieHus ra3a ¢ U3MEHEHUEM TEMITepaTyphl TPU MOCTOSTHHOM 00BbEME.
N3oTepmudeckuii 1 n300apHBII TPOIIECCHI.

M3meHenne BHYTpEHHEH SHEPTUU TeN MPH coBepiieHUH paboThl.Moaenu TerniaoBbIX
JIBUTaTEIICH.

Kunenue Boibl py NOHWKEHHOM AaBieHuu. [ IcuxpoMeTp u rurpomeTtp.

SIBneHus MOBEPXHOCTHOI'O HATSKEHUs U cMauuBanusi. Kpucranisl, amopdHbie
BEILIECTBA, )KUJIKOKPUCTAJUTMYECKHE TETA.

Jlabopamopnsie padomut

N3MepeHune BIIa)KHOCTH BO3/1yXa.

N3mepenune moBEepXHOCTHOTO HATSHKEHUS JKUIAKOCTH.

Hab6monenne mpouecca kpucrammzanuu V3yuyenune nedopmanuu pactsoxenus. M3yuenue
TEIUIOBOT'O PACIIUPEHUS TBEPABIX TEIL.

N3yyeHne 0coOEHHOCTEN TEIIOBOTO PACIIMPEHUS BOJIBL.

3. DNEeKTPOIMHAMHUKA

JJIeKTpUUYecKoe MoJje. DJICKTPUUECKUE 3apsilbl. 3aKOH COXPAHEHWs 3apsja. 3aKoH
Kynona. Dnextpuueckoe mnozne. HampsokeHHOCTHh anekTpuueckoro mnosist. ITpuHuun cynep-
no3unuu nojieit. Pabota cun snexkrpocrarnyeckoro noJist. [loreninan. PasHocTh MOTEH- UaoB.
OKBUIOTEHIMAIBHBIE TOBEPXHOCTU. CBA3b MEKIY HANPSKEHHOCTHIO M PAa3HOCTHIO MOTEHIIMAJIOB
AIIEKTPUYECKOro MoJjsl. [IuanekTpuku B snexkTpudeckoM mnose. [lomsipusanus 1u3aeKTpUKOB.
[IpoBonHukM B 3nexkTpudeckom noje. Konaencaropol. CoeinHeHNE KOH-JIEHCATOPOB B OaTapero.
OHeprus 3apsKEHHOT0 KOHAEHCATOPa. DHEPTHS DJIEKTPUYECKOTO MOJIS.

3aKOHBI MOCTOSIHHOTO TOKA. Y CIOBHS, HEOOXOIUMBIE /I BOSHUKHOBEHUS U TTOIepKa-
HUS dJEKTpUYecKoro Toka. Cuia Toka U MIOTHOCTh ToKa. 3akoH OMa sl yyacTKka Lenuoes
OJIC. 3aBUCUMOCTB 3JIEKTPUYECKOTO COMPOTUBIICHHS OT MaTepuana, MJIWHbl U IUJI0- ILaIu
MONEPEYHOr0 CEUYEHUS MPOBOJHUKA. 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBIIECHUS POBOJIHUKOB
OT TEMIIEpATyphl. DNEKTPOABMKYIIAsl CHJIA UCTOYHHMKA TOKa. 3aKoH Owmajyis MOJHOM LEHH.
Coennnenuve npoBoAHUKOB. COeTMHEHHE HCTOUHUKOB JIEKTPUYECKOMIHEpTrun B 6aTapero. 3aKOH

Jhxoyns— Jlenna. PaboTta u MOIITHOCTB AJIEKTpUUYECKOTro ToKa. TernaoBoe AeicTBUE TOKa.
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JjieKTpuYeckuii TOK B  moaynpoBogHukax. CoOCTBeHHas  MPOBOJUMOCTD
MOJIyIPOBOJHUKOB. [101ypoBOIHUKOBBIE TPUOOPHI.

MaruurHoe moJie. BEeKTOp MHAYKIIMM MarHUTHOIO IOJisA. JIeMCTBME MarHUTHOIO IOJISI Ha
NPSIMOJIMHEWHBIN MPOBOJHUK C TOKOM. 3aKOH Amnepa. B3aumopeiicTBre TOKOB. MarHuTHBIN TIOTOK.
Pabota o nepeMeIieHnto MpoBOJHUKA C TOKOM B MArHUTHOM TioJie. J[efiCTBHE MarHUTHOTO MOJIsl HA
newkymuics 3apsaa. Cuna Jlopenua. OmpeneneHue  yIeabHOTO 3apsifa. Y CKOpUTENU
3apsKEHHBIX YaCTHIL.

DJIEKTPOMATHUTHAS MHAYKIUS. DJIEKTPOMarHuTHas MHAYKLIM. BuxpeBoe anekTpuue-
ckoe noje. CaMOMHAYKIUsI. DHEPrUsi MArHUTHOTO TOJISL.

HHemoncmpauuu

B3anmoneiictBue 3apsikeHHBIX Tell. [[pOBOJHUKY B 2lEKTpUUYECKOM noJIe. [[uaneKkTpuku
B DJIEKTpUUYECKOM ToJie. KoHeHCcaTophl.

TerutoBoe IeUCTBHUE AIEKTPUUECKOTO TOKA.

CobOcTBeHHAs U MPUMECHAs MPOBOAUMOCTh HOIYNPOBOAHUKOB.I10TynpOBOIHUKOBBIN THOI.

Tpan3ucrop.

Omneit Dpcrena.

B3anmoneiicTBre NPpOBOAHUKOB C TOKaMH. OTKIOHEHUE JIEKTPOHHOTO MyYKa MATHUTHBIM
0JIEM. DJIEKTPOJIBUTATEIb.

DNeKTPOU3MEpUTENbHBIE TPUOOPHL. DTEKTPOMATrHUTHASI UHTYKITHSL.

OnbiTsl Papajes.

3aBucumMoctb J/]C caMOMHIYKIIUH OT CKOPOCTH MU3MEHEHUS CUJIbI TOKA U MHTyKTHB-
HOCTH ITPOBOJHUKA.

Pabora snexrporeneparopa. Tpancdopmarop.

Jlabopamopnsie padbomut

N3yuenne 3akoHa OMa [ y4acTKa LIENH, OCIE0BAaTENLHOIO U NapajielbHOr0
COEIMHEHUS ITPOBOAHUKOB.

N3yuenue 3akoHa Oma 111 oJIHOM 1enu. M3ydyeHue siBieHus 3JeKTpOMarHuTHOM
150:0147911%17 8

Ompenenenne kK03(hPHULUEHTA TONE3HOTO NEHCTBUS INEKTPHUUECKOTO YaHHKA.
Ornpenenenue TeMnepaTypbl HUTU JaMIIbl HAKaJIMBAHUS.

Omnpenenenne IJ[C ¥ BHYTPEHHETO COMPOTHBICHUS MCTOUYHMKA HAMPSKECHUS.
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4.  KonebaHusi 1 BOJIHBI

Mexanuyeckue kojedanus. KonebarenbHoe npuxkeHue. ['apMoHMYeckue KkosneOaHUs.
CB0oOOHBIE MEXaHUYECKHE KosieOaHus. JINHEelHble MEXaHNYECKUE KOJIe0aTENbHbBIE CU- CTEMBI.
[IpeBpaiienue s3Heprun npu KojaedateabHOM ABMKeHUH. CBOOOIHBIE 3aTyXalolINe MEXaHUYECKHE
KosieOaHus. BeIHyX/IeHHBIE MEXaHUUECKHE KOIeOaHusl.

Ynpyrue BoJHbl. [lonepednsie n NpoAOIbHBIE BOJHBI. XapaKTEPUCTUKHU BOJIHBL. Y PaB-
HEHUE IUIocKoW Oerymiel BonHbl. MHTepdepeHuus BonH. IloHstne o nudpakuuy BOJH.
3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €r0 IPUMEHEHUE.

DJIeKTPOMArHUTHbIe KoJedanusa. CBOOOIHBIE >JEKTpOMarHUTHbIE KojeOanus. [lpe-
BpallleHUE SHEPTUHU B KOJIEOATEIbHOM KOHTYpe. 3aTyXarolLUe 31EKTPOMarHuTHbIE KO- JIEOaHMUSL.
['enepaTop He3aTyXaroUIMX S3JEKTPOMArHUTHBIX KoJeOaHWN. BBIHYKIEHHBIE SIEKTPUYECKUE
koneOanus. Ilepemenubiii Tok. ['eHeparop mnepemMeHHOro TOKa. EMKOCTHOE M HMHIYKTHBHOE
CONPOTUBIICHUS IIEPEMEHHOI0 TOKA. 3aKOH OMa U1l ANEKTPUYECKON €N IIEPEMEHHOTO TOKA.
Pabota u MomHOCTh epeMeHHOro Toka. [ 'eneparopsl Toka. Tpancopmatopsl. Toku BEICOKOIA
gacToThl. [lonydenune, nepenayda u pacnpeneeHue dJIEKTPOIHEPTUU.

DJIEKTPOMATHUTHBIE BOJIHBI. ODJIEKTPOMAarHUTHOE II0JIE€ KaK OCOOBIM BHJ MAaTE€pHUH.
OnexTpoMaruuTHele BOJHBI. Bubpatop I'epua. OTkpbIThI KosieOaTeNnbHBIM KOHTYp. M30-
opetenue paguo A. C. ITonossim. [TonsTue o paguocsssu. IlpuMeHeHne 31eKTpOMarHuT- HbIX BOJIH.

Hdemoncmpauyuu

CB0o0OO/IHBIC W BBHIHYKIICHHBIE MeXaHWUYecKue kKonebanus.PezoHanc.

OO6pa3oBaHue U paclpoCTpaHEHUE yNnpyrux BosH.YacTora KoseGaHUil U BbICOTA TOHA
3ByKa.

CB0O0OOIHBIE ANIEKTPOMATHUTHBIE Kosebanus. OcuuiuiorpaMmma nepeMeHHOro ToKa.

Konnencarop B menu nepeMeHHOro TOKa.

Karymka MHIyKTUBHOCTH B LIENM IEPEMEHHOIO TOKA. PE30HaHC B OCIE0BATEILHON
LIEIU [IEPEMEHHOT0 TOKA.311ydeHne u pueM JIeKTPOMArHUTHBIX BOJIH.

Pannocssss.

Jlabopamopusie padbomot

N3ydyeHne 3aBUCUMOCTH NEpUO/A KOJIEOAHUN HUTSHOTO (WM MPYKUHHOTO) MassTHUKAOT
JUIMHBI HUTHU (WJIM MacChl Ipy3a).

I/IH,HYKTI/IBHBIG N EMKOCTHOC COIIPOTUBJICHUA B LICIIN IICPCMCHHOT'O TOKa
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5. OnTHka

IIpupoaa cBera. CKOpPOCTh pacHpOCTPAHEHUSI CBETA. 3aKOHBI OTPAXKEHUS U MPEIIOM-
nenust csera. llomHoe orpaxenue. JIuu3bl. I'ma3 kak onruueckas cucrema. ONTHYECKHe
npuOOpHI.

BoanoBblie cBoiicTBa cBera. uTepdepennus crera. KorepeHTHOCTh CBETOBBIX JTyUeH.
WnTtepdepenus B ToHKHMX IieHKax. [lomockl paBHOM Tommuubl. Kombsia Heiorona. Hc-
MoJib30BaHue UHTepdepeHunn B Hayke U TexHuke. udpakuus cera. Judpakuus Ha menu B
napauieNnbHbIX Jydax. udpaxuuonnas pemerka. [lonstue o romorpaduu. Ilo- nspuzarus
nonepeynbix BoJH. [lomsapusanusa ceera. /[BoiiHoe nyuenpenomnenue. [lons-pouns. lucnepcns
ceera. Buapl cnekrpoB. Crektpsl ucnyckanus. CHekTpsl MOTJOIIeHHus. YIIbTpadHuoIeTOBOE U
uH(pakpacHoe uzinydenus. Pentrenosckue ayuu. VX nmpupoa u cBOKCTBa.

Hdemoncmpauyuu

3aKOHBI OTpaXeHUs U IpenomiieHus cBera.llojiHoe BHYTpEeHHEE OTpaKEHHUE.

Ontuyeckue npubopsl. uTepdepenuus ceeta.Jludpakiius cera.

[Tonsipu3anus ceeTa.

[Tonydenue cuekTpa ¢ HOMOIIBIO TPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIBIO AUPPAKIUOHHOM pemeTku. CeKTPOCKOIL.

Jlabopamopnusie padbomot

N3ydenne nzoOpakeHus peAMETOB B TOHKOM nuH3e. V3yduenne nnrepdepeHunu u
AU PaKIIHI CBETA.

['panyrpoBKa CIEKTPOCKOIIA U ONIPEAEIICHUE IJIMHBI BOJIHBI CIIEKTPAIbHBIX JTUHUMN.

6. DneMeHThl KBaHTOBOU (PUBHMKHU

KBanToBas ontuka. KBantoBas runoresa [lnanka. ®otonsl. Buemnuit potosnextpu-
yeckuit 23¢dext. Buyrpenuuit potoaddext. Tumnsr poTosaeMeHTOB.

®u3nka atoma. PazpuTue B3rias10B Ha CTPOCHHE BEIIECTBA. 3AKOHOMEPHOCTH B aTOM-HbIX
creKkTpax Bojopoaa. SAnepnas monens aroma. OmnbiThl 3. Pesepdopaa. Monens aroma Bogopoaa mno
H.Bbopy. KBaHTOBBIE T€HEPATOPHI.

®u3uka aToMHOro0 siapa. EcrecTBeHHas pajin0aKTUBHOCTb. 3aKOH PaIMOAKTUBHOIO pac- Maja.
Crnoco0Obl HAOMIOCHUS U PErucTpaluy 3apsokeHHbIX dacTull. JddexT BaBuinosa — Yepenkosa.
Crtpoenue aromHoro sjapa. JledekT macchl, S3HEprHsl CBA3M U YCTOMYUBOCTb aTOMHBIX STIED.

Snepubie peakuuu. VckyccTBeHHas paanoakTUBHOCTD. JleneHne Tsokensix anep. Llennas anepHas
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peakuus. Ympasisiemas LenHas peakuus. fAnepHeid peakrop. [lo- mydeHue paavOaKTUBHBIX
U30TONOB M MX IPHUMEHEHHE. DHOJIOrMYecKoe NEeUCTBUE pAJUO- aKTUBHBIX W3IIyYECHHU.
DneMeHTapHbIC YaCTUIIBI.

HHemoncmpauuu

DoTodPDEKT.

JIuHeiyaTble CIEKTPBI pa3InyHbIX BelecTB. M3myueHue nazepa (KBAaHTOBOTO FEHEPATOPA).
CueTynK HOHU3HUPYIOIIUX U3TyYEHUN.

7. DBomronus Beenennon

Crtpoenue u paspurue Bcesnennou. Hama 3Be3nnas cucrtema — [anaktuka. [pyrue
rajakTuku. beckoHeunocts Bceenennon. Ilonstue o kocmonoruu. Pacmmpsromasics Bce-
neHHas. Monens ropsueit Beenennoii. Ctpoenue u npoucxoxaeHue ['anakTuk.

JdBoJronus 3Be3l. I'mnore3a npoucxoxaeHuss ComHedHOH cucTeMbl. TepMOsaepHbIT
cunre3. [Ipobnema TepmosinepHoil sHepreTuku. Dueprus CoimHLIA U 3Be3A. DBOJIOLUS 3BE3.
[Tpoucxoxnenre CoaTHEUHON CUCTEMBL.

Hdemoncmpauyuu

ConneuHas cuctema (MOJICIIb).

dotorpadun miaHeT, cielaHHble ¢ KocMuueckux 30HA0B.KapTa JIyHbl U miiaHer.

Ctpoenue u 3Bostonus BeeneHHou.
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Tembl pedeparoB (10K/I1210B), HHAUBUAYAJIBHbBIX NIPOEKTOB
Anexcauap ['puropseBud CToneToB — pycCcKuil PU3MK.

Anexcannp CrenanoBud [lornoB — pycckuii yueHbli, u3o0peTaTesb paauo.
AJIbTEpHATUBHASI DHEPTETHKA.

AKyCcTHYECKHE CBOMCTBA MOJIYIIPOBOIHUKOB.

AHnnpe Mapu AmMnep — OCHOBOITOJIOKHHK 3JEKTPOJUHAMHUKHU.
ACUHXPOHHBIN JIBUTATEIlb.

AcTepousl.

ACTpOHOMHS HAIIMX JTHEW.

AtomHas ¢usuka. M3otomnsl. [IpuMenenne paanoakTHBHBIX H30TOIOB.
beckOHTaKTHBIE METO/IbI KOHTPOJISI TEMIEPATYPBI.

bunossipasie TpaH3UCTOPHI.

bopuc CemenoBuu SIkoou — Qu3MK U ©300peTaTeb.

Benuuaiiimme oTKpbITHS QU3UKH.

Buniel anekTpudeckux pa3psaaoB. DIEKTPUUECKUE pa3psIbl Ha CIy)Oe YeoBeKa.
Briusuue nedekroB Ha u3MyYecKre CBOMCTBA KPHCTAILIOB.

Bcenennas u temHas Marepust.

lNanuneo ['anunenn — OCHOBATENb TOYHOI'O €CTECTBO3HAHUS.

['onorpadus u ee npuMeHEHUE.

JIBM>KEHME TeTa IEPEMEHHON MACCBI.

Judpakiys B HaIeH >KU3HU.

Kunkue KkpucTabl.

3akonsl Kupxroda st anekTpuaeckon memnmu.

3aKOHBI COXpPaHEHHUS B MEXAHUKE.

3HaueHHne OTKPbITHIl ['anunes.

Urops BacunbeBnu KypuaroB — (usuk, opraHu3aTop aTOMHOM HAYKH U TEXHUKHU.
Ncaak HproTOH — co3arenb KIacCUYecKOr (QU3HKH.

Vcnonb30BaHuE AIIEKTPOIHEPTUU B TPAHCIIOPTE.

Krnaccudukanus n xapakTepuCTUKHU 3JIEMEHTAPHBIX YACTHII.
KoHCTpyKIIMOHHAass IPOYHOCTH MaTepUalla U €€ CBA3b CO CTPYKTYPOM.

KoHcTpyKus u BUIBI J1a3epoB.
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KpuosnektpoHuka (MUKPOJIEKTPOHUKA U XOJION).

JlazepHbIe TEXHOJIOTUU U UX UCIOJIb30BAHUE.

Jleonapno na Bunun — yuenslii u nu3o0peTaresb.

MaruuTtHble U3MepeHus (IPUHLMIIBI TOCTPOSHUS PUOOPOB, CIOCOOBI U3MEPEHUSIMArHUTHOTO
[IOTOKA, MAarHUTHOW MHIYKIIUH).

Maiikn ®apaneit — co3gatens yueHUs: 00 3JIeKTPOMArHUTHOM TOJIE.

Makc Ilnask.

Metoa MedYeHBIX AaTOMOB.

MeTtoapl HAOIIOAEHMS U PETUCTPALIMU PAJUOAKTUBHBIX U3JTyUYEHUH U YACTHII.
Mertons! onpeesieHus JI0THOCTH.

Muxann BacunbeBud JIOMOHOCOB — y4Y€HBIN SHIUKIIONEINCT.

Mopenu aroma. OnbiT Pesepdopaa.

MonexynsapHO-KHHETUYECKAsl TEOPUS UICATBHBIX I'a30B.

MonHusa — ra30BbId pa3psal B IPUPOIHBIX YCIOBUSX.

HanoTexHoorus — MeXIUCIUILIMHAPHAs 001acTh PYyHIaMEHTAIbHON U IPUKIIJ-HON HAYKH
Y TEXHUKHU.

Hukona Tecna: ;xu3Hb U HEOObIYATHBIE OTKPBITHS.

Hukomnaii KonepHuk — co3aaTens relIMoLeHTPUYECKON CUCTEMBI MUAPA.
Hunwsc bop — onuH u3 co3nareneii COBpeMeHHOM (HU3UKH.

Hyxiieocunres Bo Beenennou.

OObsicHeHHe (OTOCHHTE3a C TOUKHU 3PEHUS (PUBUKH.

OnTuyeckue sIBICHUS B IPUPOJE.

OTKpBITHE U NPUMEHEHHE BBICOKOTEMIIEPATYPHOU CBEPXIPOBOIUMOCTH.
IlepeMeHHBIN 2IIEKTPUYECKNAN TOK ¥ €70 IPUMEHEHHE.

[Inma3ma — yeTBepTOE COCTOSHHUE BELIECTBA.

[TnaneTel COTHEYHON CUCTEMBI.

[TomynpoBOIHMKOBBIE NATYUKHA TEMIIEPATYPBI.

IIpuMeHeHne KUAKUX KPUCTAIUIOB B IPOMBIILIIEHHOCTH.

[IpumeHenne AnepHBIX PEAKTOPOB.

IIpupona peppomarHerusma.

HpO6HCMI>I 9KOJIOTHH, CBA3aHHBIC C UCITIOJIB30BAHUEM TCIIJIOBBIX MAIlIMH.
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[Tpoun3sBoaCcTBO, Mepesada U UCIOJIb30BAHUE IEKTPOIHEPTHH.
ITpoucxoxaenne CoaHEUHONU CUCTEMBI.

[Ibez03mexTpuueckuii 3QdHexT ero nmpumMeHeHue.

Pa3BuTHE CpenCcTB CBA3U U paHO.

PeakTuBHbIE IBUTATENN U OCHOBBI paOOTHI TETNIOBOI MAIlIUHBI.
PenukroBoe usnyueHue.

Pentrenosckue nyuun. Mcropus otkpeitus. [IpuMeneHue.
Poxxnenne n sBOIIOLINS 3BE3 .

Ponp K. D.IIMOAKOBCKOrO B pa3BUTUM KOCMOHABTHKH.

CBeT — 3JIEKTpOMAarHuTHas BOJIHA.

Cepreii [TaBnoBry KoposeB — KOHCTPYKTOp U OPraHU3aTop MPOU3BOJICTBA PAKETHO-
KOCMHYECKOW TEXHUKHU.

Cunbl TpeHus.

CoBpeMeHHasi CIIyTHUKOBAsI CBA3b.

CoBpeMeHHasi pu3uyeckas KapTUHA MUPA.

CoBpeMeHHbIE CPENICTBA CBSI3H.

ConHile — UCTOYHMK KU3HU Ha 3eMJIe.

Tpancpopmaropsi.

VYabTpa3Byk (Iosry4eHue, CBOMCTBA, IPUMEHEHHE).
YrpaBisieMbli TEPMOSIICPHBIN CUHTES.

YckopuTenn 3apsyKEHHBIX YaCTHLL.

®u3nKa U My3bIKa.

®dusnyeckue cBoiicTBa aTMochepsl.

DOTORNEMEHTBHI.

®otorddexr. [Ipumenenue sBienus horodddexra.

Xanc Kpuctuan Opcre; — O0CHOBOMOJ0KHHK 3JIEKTPOMArHeTU3Ma.
YepHble OBIPHI.

[IIxana 37E€KTPOMArHUTHBIX BOJIH.

DKoJlornyeckue npoOaeMbl U BOSMOKHBIE ITYTH UX PEILIECHHUS.
DNEKTpOHHAs MPOBOAUMOCTh MeTaioB. CBEpXIPOBOIUMOCTb.

Omunuii XpuctuanoBud JleHi — pycckuii Gu3uk.
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TemaTnueckoe mianuposanue yueoHoi gucuuniaunsl OIIb. 06 «Pusuka» TemaTnueckuii
IUIaH

Buj yueOHoit padoThl KosanuyectBo yacos
AVIUTODPHBIE 3aHATHS. Cnenuaabnoctu CIIO
Conep:xxanue 00y4eHust
Brenenue 2
1. MexaHuka 16
2. MonekynapHas dusnka. TepMoanHaMHuKa 8
3. DAeKTpoIMHAMUKA 18
4. KoyieOGaHus ¥ BOJIHBI 10
5. OnTuka 8
6. DJIeMEHTHI KBAaHTOBOW (DHM3UKH 8
7. OBomronus Beenennon 8
HTtoro 78
Ilpomerxcymounas ammecmayus 6 popme ough.3auema
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XAPAKTEPUCTHUKA OCHOBHBIX BAJIOB YYEBHON JEATEJbHOCTH
CTYJAEHTOB

XaPaKTePVICTVIKa OCHOBHBIX BUJ0B JesATEJIBHOCTU CTyJEeHTOB

Copep>kaHne 00ydeHMs _ _
Hep y (Ha ypoBHe y4eOHBIX JeVICTBWMII)

BBenenmne YMeHHs IIOCTAHOBKH ILieAeH [edITeAbHOCTH, IIAQHHPOBAHHA COO-
CTBEHHOMN [MEATEABHOCTH [JAd JOCTHZKEHHS IIOCTABACHHBIX LIEAEH,
OpEeABUACHUS BO3MOXKHBIX PE3YABTATOB JTHX AEHCTBHUM, OpraHu3a-
LU CAMOKOHTPOAS U OLIEHKHU ITOAYIE€HHBIX PE3YABTATOB.

PazBuTHe CIIOCOOHOCTH SICHO M TOYHO H3AaraTb CBOH MBICAH, AOTH-
4eCKH OOOCHOBBIBATH CBOIO TOYKY 3PEHHS, BOCIIPMHHMATh M aHAAH-
3HUPOBaTh MHEHHS CODECEIHHKOB, IIPH3HABAs IIPABO APYIOr0 YeAOBE-
Ka Ha MHOE MHEHHE.

[TpousBenenue n3MepeHus (HPU3NIECKUX BEAUYNH U OLIEHKa I'DaHU-1Ibl
IIOTPEIITHOCTEY U3MEPEHUH.

IIpencraBaeHHE TpaHUIBl [NOTPELIHOCTEN H3MEPEHUI IPHU IMOCTPOE-
HUU TpaUKOB.

YMeHHe BBICKA3bIBAaTh THIOTE3bl A OOBICHEHHS HaOAIOIaEeMBIX
ABACHUH.

YmeHue npegsaraTb MOAEAU IBACHUH.

YKazaHHe TpaHUl] IPUMEHHMOCTH (PU3UYECKUX 3aKOHOB. M3rozkeHUe
OCHOBHBIX ITIOAOXKEHHUIN COBPEMEHHOM HAYYHOH KapTHHBIMHDPA.
[TpuBeneHME IPUMEPOB BAUSHHSA OTKPBITHH B (DH3UKE Ha IIPOrPECCB
TEXHUKE U TEXHOAOT'HMHU IIPOMU3BOACTBA.

Hcnoar3oBanue MHTEpHETA AT TTOMCKA HHAOPMAIIUH

1. MeXAHUKA

KuHemamurxa [IpeacraBaeHE MEXaHUYECKOrO IABIDKEHUSA TE€AQ YPaBHEHUAMHU 3a-
BHCHMOCTH KOOPAHUHAT U IIPOEKIINEH CKOPOCTH OT BPEMEHHU.
[IpencraBaeHUE MEXaHHYECKOTO ABHXKEHHUS TeAd TpapUKaMu 3aBH-
CHMOCTH KOOPAUHAT U IIPOEKIIUEN CKOPOCTU OT BPEMEHMU.
OnpeneaeHre KOOPAMHAT IIPOHAEHHOIO IIyTH, CKOPOCTH U YCKOPE- HUS
Teaa 1o rpadUKaM 3aBHCHUMOCTH KOOPAMHAT U IIPOEKIIUH CKOPO-CTU
oT BpeMeHH. OIpeieaeHle KOOPAVMHAT IIPOUIEHHOrO IIyTH, CKO- POCTH
U YCKOPEHHS TeAa II0 ypaBHEHUSAM 3aBUCHUMOCTH KOOpAWHAT U
IIPOEKIINY CKOPOCTH OT BPEMEHHU.

[IpoBeneHNE CpPaBHUTEABHOIO aHaAM3a PABHOMEPHOTO U paBHOIEpE-
MEHHOTO IBUKEHUMH.

YKa3aHHEe HCIIOAB30BaHUS IIOCTYIIATEABHOI'O M BpalllaTEABHOTO [IBU-
JKEHUH B TEXHUKE.

[IprobpereHue ombiTa PabOTHI B TPYIIE C BBIIOAHEHUEM PA3AHMYHBIX
COLIMAABHBIX POAEH.

Pa3zpaboTka BO3MOXKHOM CHUCTEMBI AEHCTBUM UM KOHCTPYKLIUU OAS
9KCIIEPUMEHTAABHOTO OIIPEAEACHUT KUHEMATHUYECKUX BEAW- YUH.
[IpencraBaeHHe UH(POPMAIIMHU O BUAAX ABUKEHUSI B BUAE TAOAUIIBI

3aroHbl coxpaHeHust [IpuMeHeHNE 3aKOHA COXPAHEHHUS HUMIIyAbCA A BBIYHCACHHS HU3MeE-
8 mexaHuke HEHHUI CKOPOCTEM TEA IIPU UX B3aUMOAECHCTBUSIX.

V3mepeHue paboThl CHA U M3MEHEHHE KHHETHYECKOH SHEPruHU TeAd.
Beraucaenne paboThl CHA U NU3MEHEHUS KMHETUIECKOH SHEPTUHU TeAa.
BeryucaeHHEe IIOTEHIMAABHOM 3HEPTUH TEA B IPABUTALIMOHHOM IIOAE.
OnpeneseHrE IOTEHUHAABHOH SHEPIHH YIIPYTO AePOPMHPOBAHHOTO
TeAa TI0 U3BECTHOH AehopMallvH U JKECTKOCTH TeAa.

[IpuMeHeHNE 3aKOHa COXPAHEHHd MEXaHHYECKOM 3HEPTHH IIPH pac-
4eTax Pe3yAbTaTOB B3aUMOAECHCTBUU TEA FPABUTALIMOHHBIMHU CUAA- MU
U CHUAAQMHU YIIPYTOCTH.

YKazaHue IpaHHULl IPUMEHHUMOCTH 3aKOHOB MEXAHUKHU.

YkazaHue y4eOHBIX AWCIUIIAMH, IIPU HU3YYEHHH KOTOPBIX HCIIOAB3Y-
IOTCe 3aKOHBI COXPaHEHMSI

2. OCHOB»1 MOneKYaapHOmn ®U3NKN VI TepMOAMHAMWKMN
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OcHo8blL MONEKYNAPHOTL
KuHemuueckoii meopuu.
HoeanvHulii 2a3

BrInloAHeHNE 3KCIEPHUMEHTOB, CAyXKAIMX OAS OOOCHOBAaHMUS
MOAEKYApPHO-KHUHeTHUdecKok Teopuu (MKT).

Pemrenune 3aa4 ¢ IpUMEHEHNEM OCHOBHOTO ypaBHEHUS
MOAEKYASIPHO-KHMHETHIECKOH TEOPHH Ia30B.

OmnpeneseHNE TapPaMETPOB BEIIECTBA B ra3000pa3HOM COCTOSHUM Ha
OCHOBaHHH yPaBHEHHS COCTOSHHUSA HIE€AABHOTO Trasa.

OnpeneseHNE TaPAMETPOB BEILIECTBA B Ta3000pa3HOM COCTOSHHH

U TIPOUCXOASAIINX IIPOILECCOB Mo rpadukaM 3aBucumoctu p (T), V

(1), p (V).

OKcnepHUMeHTaAbHOE HuccaefoBanue 3aBucumoctu p (T), V (T), p (V).
[TpencraBaeHre B BHE TPadUKOB H30XOPHOI0, H300apHOTOX
HM30TE€PMHYECKOTIO IIPOIIECCOB.

Brrancaenue cpegHeld KMHETHYECKON 3HEPTHU TEIIAOBOTO ABIIKEHUS
MOAEKYA II0 U3BECTHOI TeMIIepaType BelllecTBa.

BricKkaspIiBaHHE THIIOTE3 OAd OOBACHEHUS HAOAIOLAEMBIX SBACHHH.
YKaszaHHe TPaHHUI] IPUMEHUMOCTH MOIEAH «HACAaABHBIM ras» U 3a-
KoHOB MKT

OcHogbl mepMOOUHAMUKU

V3mepeHHe KOAMYECTBA TEMNAOTBI B IIpOlleccax TEMNAOIEpeaaYH.
Pacyer KoaWdYecTBa TEIAOTBHI, HEOOXOAMMOTO MASl OCYILIECTBACHHS
3aJaHHOrO IIpoliecca C Temaonepenadeit. Pacuer H3MeHEHUd BHY-
TpeHHeH SHEepruu Tea, paboThl U IMEPEeIaHHOI0 KOAMYECTBA TEIAOTHI
C HCIIOAB30BaHHEM II€PBOTO 3aKOHA TEPMOAVHAMUKH.

Pacuer paboTsl, COBEpPIIIEHHON ra3oM, o rpaduKy 3aBHCHUMOCTH

p (V).

BrruncaeHue paboThl ra3a, COBEPIIEHHOM IIPU H3MEHEHUU COCTOSI- HUS
O 3aMKHyTOMy HUKAy. BrraucaeHwe KII/I mpu COBEPILIEHHU ra3oM
paboThl B IIpolieccax M3MEHEHUsI COCTOSHUS II0 3aMKHYTOMYIIHUKAY.
OOBsICHEHHE TPHHIUIIOB OEHCTBHUS  TEMAOBBIX  MamumuH. [le-
MOHCTpPAIUsS POAM (PU3HKHU B CO3MAHHUNU KU COBEPIIECHCTBOBAHHUU Te-
IIAOBBIX JIBUTATEAEH.

H3r0KeHHE CyTH 9KOAOTHUECKUX ITPOO0AEM, 00yCAOBAEHHBIX pabo-
TOM TEIIAOBBIX ABUTATEAEY U IIPEeIAOKEHUE IIyTU UX PEILeHM.
YKkazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB TEPMOINHAMUKH. YMEHTeE
BECTH [WAAOT, BBICAYIINBATL MHEHHE OIIIIOHEHTAa, y4acTBO-BaTh B
IOUCKYCCHUHU, OTKPBITO BBIPAKaTh U OTCTAUBATEH CBOIO TOUKY 3PEHUS.
YkazaHue y4eOHBIX AUCHUIIAWH, IPH HU3YYEHHUH KOTOPBIX HCIIOAB3Y-
10T y4eOHbIH MaTepras «OCHOBBI T€PMOIHUHAMKHY

Ceoticmea napos, KuoKo-
cmeti, meepovlx mes

W3mepeHre BAaXKHOCTH BO3ayXa.

PacyerT KoAHMYECTBa TEMAOTHI, HEOOXOAUMOIO OAS OCYILIECTBACHUS
IIpoliecca IEPEXo/ia BEIIECTBA U3 OHOIO arperaTHOIO COCTOSHUS B
LpyToe.

OKClepUMEHTaABHOE HCCAEOBAHUE TEIIAOBBIX CBOMHCTB BEIIECTBA.
[IpuBemeHNEe TPHUMEPOB KAITTUAASIPHBIX SBACHUH B OBITY, IIPUPOIE,
TEXHHKE.

UccaenoBaHre MEXaHUYECKHUX CBOUMCTB TBEPABIX TeA. [IpuMmeHeHme
pU3UYECKUX TIOHATHIH U 3aKOHOB B y4eOHOM MaTepHaAe IIpochecCHo-
HaABHOTO XapakTepa.

Hcnioab3oBaHue VHTepHETA [Ad TTIOUCKA MH(OPMAIIMH O pa3paboTKax
U IPUMEHEHHUIX COBPEMEHHBIX TBEPALIX ¥ aMOP(HBIX MaTEPUAAOB

3. DneKTpOOAVMHAMMKA

Bnexkmpocmamurxa

BorancaeHne cuA B3auUMOAEHCTBUA TOYEYHBIX OSAEKTPHUYECKUX 3a-
pPAnoB.

BobrancaeHre HaNPSKEHHOCTH 3AEKTPHUYECKOIO IIOAd OJHOTO U He-
CKOABKHUX TOYEYHBIX SACKTPHIECKHUX 3aPAI0B.
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BbIuncAeHNe ITOTEHIIMAAA IAEKTPHUYECKOTO TIOAST OHOTO U HECKOAb-
KUX TOYEYHBIX DAEKTPUYECKUX 3apsiioB. VM3MepeHue pasHOCTH IIO-
TEHIIHAAOB.

V3MepeHne SHEPTHUU SAEKTPUYECKOTO IIOAS 3apsi’KEHHOTO KOHEHCA-
Topa.

BbIYMCAEHNE SHEPTHUU SAEKTPUYECKOTO IIOAS 3aPSI’KEHHOTO KOH[IEH-
caropa.

Paspaborka mAaHa W BO3MOXKHOM CXeMbl MAEHCTBHM HSKCIIEPUMEH-
TAABHOTO OIIPEEACHUsS] SAEKTPOEMKOCTH KOHIEHCATOpA M IUDAEK-
TPUIECKOH IPOHUIIAEMOCTHU BEIeCTBA.

[TpoBeneHNE CPAaBHUTEABHOTO aHAaAW3a TPABUTAIIMOHHOIO H JAEK-
TPOCTATHUIECKOTO ITOAEH

ITocmosiHHbLIL MoK

VsmepeHne MOIIHOCTH JAEKTpHYECKOro Toka. HMsmepenue OIC u
BHYTPEHHETO COIIPOTUBAEHUA UCTOYHHUKA TOKA.

BrimoaHeHME pacdyeToB CHABI TOKA M HAIPSXKEHUM Ha ydacTKax

IAEKTpUYeCKUX Ieneii. OOBICHEHHE HA IPUMEPE SAEKTPUUECKOMH

nenu ¢ AByMs ucrouHukamu Toka (3/C), B KAaKOM CAydYae MCTOYHUK

9AEKTPHUYIECKOH SHEPTUH paboTaeT B peKKUMe IreHepaTopa, a B Ka- KOM

— B peXXUMe HoTpeduTend.

OnpeneaeHue TeMIepaTypbl HUTH HakKaauBaHUd. M3MmepeHUe SAeK-
TPUYECKOTIO 3aps/ia SAEKTPOHA.

CHaTHe BOABTAMIIEPHOM XapaKTEePUCTUKU AHOAA.

[IpoBeneHNE CPaBHUTEABHOIO aHaAM3a IIOAYIIPOBOLHUKOBBIX QHO-I0B
U TPUOOB.

Ucnoan3oBanve MHTepHETA [Ad ITOHCKA HH(MOPMAIUU O IIePCIEKTH-
BaxX pas3BUTHUS [TIOAYIIPOBOIHUKOBOY TEXHUKU.

YcraHOBKa NIPUYUHHO-CACACTBEHHBIX CBA3EH

MazHumHble sies1eHUs

H3mepeHre HWHOYKIIMK MAaTrHUTHOTO IIOAd. BrIumcaeHme cua, neu-
CTBYIOIIMX Ha IIPOBOAHUK C TOKOM B MarHUTHOM IIOA€.

BrraucaeHue cua, AEUCTBYIOIIMX Ha SAEKTPUYECKUM 3apdam, ABUKY-
umiica B MArHUTHOM II0A€.

UccaenoBaHue gBAEHHUH 3A€KTPOMArHUTHOM MWHAYKIUHM, CaMOUH-
OyKITHU.

BrruncaeHre SHEPTUH MATHUTHOTO II0AsI. OOBsICHEHME

IIPUHIIUIIA AEHCTBUS DAEKTPOLBUIATEAL.

OOBsicHeHNe MIPUHITHITA AeHCTBUA TeHepaTopa SACKTPUIECKOr0 TOKaU
IAEKTPOU3MEPUTEABHBIX TIPHUOOPOB. OOBSICHEHUWE MPUHIIWNA OeH-
CTBHS Macc-creKTporpada, yCKOpUTeAeH 3apsisKeHHbIX YaCTHII.
OOBSICHEHHE POAM MATHUTHOTO IOAS 3€MAM B JKU3HU PACTEHUH, KH-
BOTHBIX, Y4EAOBEKA.

[IpuBeneHUe NIPUMEPOB IIPAKTHUYECKOTO IIPUMEHEHHS H3YIE€HHBIX
ABAEHUH, 32KOHOB, IIPUOOPOB, yCTPOHCTB.

[IpoBeneHNE CPaBHUTEABHOTO aHAaAHW3a CBOMCTB 3AEKTPOCTATHYECKO-
I'0, MATHUTHOTO ¥ BUXPEBOT'O SACKTPHUYECKUX ITOAEH.

OObsicHEeHHe Ha I[pHUMepe MAaTrHUTHBIX SBACHUM, IodeMy (DU3UKY
MOZKHO pacCMaTpHUBaTh KaK METAAUCITUTIIANHY

4. KOne6 AHMsa M1 BOaHbBI

Mexaruueckue rkoneba-
Hus

HccaemoBaHme 3aBHCHUMOCTH IlepHofa KOoAeDaHHH MaTeMaTHYeCKOTro
MasTHHKA OT €TI0 JAWHBI, MacChl ¥ aMIIAHTYIbI KOAeOaHUH.
HccaemoBaHre 3aBUCUMOCTH TTIepHOAa KoaeOaHUM rpy3a Ha IIPy- KUHE
OT €ro Macchbl H 3IKECTKOCTH IIPy>KHMHBI. BpluucaeHHe mnepuona
KoAeOaHHIT MaTeMaTUYeCKOTO MAasTHHKA II0 U3BECTHOMY 3HAYEHHIO
€ro JAWHBI. BrruncaeHue mepuofa KoaebaHUM rpy3a Ha MIPY:KHHE II0
U3BECTHBIM 3HAYEHUSIM €I'0 MACChI U JKECTKOCTH IIPYKUHEL.
BripaboTka HaBBIKOB BOCIIPHHUMATDH, aHAAU3UPOBATh, IepepadbaThi-
BaTbh U IPEIbIBAITH NH(OPMAIINIO B COOTBETCTBHHU C ITOCTABACHHBI-
MU 33Ja4aMHu.

[IpuBeneHME IPHUMEPOB aBTOKOACOATEABHBIX MEXAaHHYECKHUX CH-
creM. [IpoBeneHme KaacCu(pUKAIIMN KOACOaHUH

24




Ynpyaue gonrwbl

U3mepeHHe OAHHBI 3BYKOBOM BOAHBI II0 pe3yAbTaTaM HaOAIOAEHUH
nHTEeP(EPEHITNH 3BYKOBBIX BOAH.

Habaronenve u o0bsiCHEHUE SBACHUYN MHTEPPEPEHITNN U TUPPAK-1TUH
MeXaHW4YEeCKUX BOAH.

IIpencraBaeHMe obaacTed MPUMEHEHHS YABTPA3BYKa U MEPCHEKTHU-
BBI €T0 HCIIOAB30BAHUS B PA3AMYHBIX 00AACTSIX HAYKH, TEXHUKH, B
MEIUIUHE.

U3Ar0KeHNe CYTH 9SKOAOTHYECKHX IIpoOAeM, CBS3aHHBIX C BO3IeH-
CTBHEM 3BYKOBBIX BOAH HA OPraHU3M YE€AOBEKA

SnekmpomazHummule
Kosiebarust

HabAroeHre OCIIMAAOTPAMM TapMOHHYECKUX KOAEOAHUIH CHABI
TOKA B IIEITH.

H3MmepeHre 3A€KTPOEMKOCTH KOHAeHcaTopa. M3mepeHUe WHIAYKTHUB-
HOCTB KaTYIIKHU.

UccaenoBaHue SBACHHS OSAEKTPHUYECKOIO PE30HAHCA B IIOCAEIOBA-
TEABHOM IIeTIU.

[IpoBeneHNe aHAAOTHH MeXKIY (PU3NYECKHUMHU BEAMYWHAMU, Xapak-
TEPUIYIOIIUMH MEXaHUYECKYI0 U IACKTPOMATHUTHYIO KOoAeOaTeAb-
HBIE CHUCTEMBI.

Pacuer 3Ha4yeHUI CHABI TOKaA U HAIPSKEHUS HA OSAEMEHTAxX IIEMH
IIEPEMEHHOTI'O TOKA.

HccaemoBanue npuHIMNA AeHACTBUS TpaHcopMmaTopa. HccaemoBa-
HU€ IIPUHIUIIA JeUCTBUI reHepaTopa IIEPEMEHHOT0 TOKA.
Ucnoan3oBanve MHTepHeTa AT ITOMCKA UHQPOPMAIIUU O COBPEMEH-
HBIX CIIOCO0aX Iepefayvu SAeKTPOIHEPTHU

Bne KmpomdazHUmHaole
B0JIHbL

OcyliiecTBA€HUE paguoliepenadu U paauornpueMa. MccaemoBanue
CBOMCTB 3AEKTPOMATHUTHBIX BOAH C IIOMOIIBI0O MOOHMABHOTO TeAE-
¢oHa.

PazBuTre 1IEHHOCTHOTO OTHOIIEHUS K H3ydaeMbIM Ha ypoKax (pu3u-
KU OOBEKTaM M OCBAaMBaEMBLIM BHAAM [OedTeABHOCTH. OOBICHEHME
IIPUHIUIINAABHOTO PAa3AWYMS IIPHUPOABI YIIPYTHX M 3AEKTPOMAarHHUT-
HBIX BOAH. V3A0K€eHMeE CYTH 9KOAOTHYECKUX ITPOOAEM, CBA3aHHBIX C
9AEKTPOMATHUTHBIMHU KOACOAHUSIMU U BOAHAMU.

OOBSICHEHUE POAH SAEKTPOMATHUTHBIX BOAH B COBPEMEHHBIX HCCAE-
noBaHUgIX BceaeHHOM

5. OIITIKA

ITpupoda ceema

[IprMeHeHNE Ha IIPaKTHUKE 3aKOHOB OTPAaKEHHUA U IIPEAOMAEHHUSCBETA
IIpU PELIEHNH 3a1a4.

OnpeneaeHrEe CHEKTPaAAbHBIX TI'PaHMI] YyBCTBHTEABHOCTH 4Ye€AOBEYeE-
CKOTO raasa.

YMeHHe CTpPOUTh H300pazkKeHUsS IIPEIMETOB, [IaBaeMble AWH3aMH.
Pacuer paccTossHHs 0T AMH3BI 0 H300pasKeHNs IIpeIMeTa.

Pacuer omrmyeckoil cuabl AWMH3BI. M3MepeHHE

(hOKYCHOTO pPACCTOSTHHSA AWH3BL. VcmbITaHue

MoJeA€H MHKPOCKOIIA U TEAECKOIIa

Bonrossle ceolicmea
ceema

Habaronenve saBaeHUS HHTePPEPEHIIUU SAEKTPOMATHUTHBIX BOAH.
Habaronenve sBaeHUS TUMPAKIIMN SAeKTPOMATHUTHBIX BOAH.
HabaroneHve sBAGHHS IIOAIPU3AIUN  SACKTPOMATHUTHBIX  BOAH.
H3mepeHre OAWMHBI CBETOBOM BOAHBI ITO PeE3yAbTATaM HAOAIOAEHUS
aBAeHUs nHTepepeHnu. HabAoeHne SBAeHNS OU(PPAKIIUNT CBe- Ta.
HabAromeHve SBAEHHS TIOAIPH3AIMM U AUCIIEPCHU CcBeTa. I[lomck
pa3AMYM¥ M CXOACTBA MeXAy AU(MPAKIIMOHHBIM H THUCIIEPCHOHHBIM
CIIEKTPaMHU.

[IpuBeneHne IPUMEPOB MOSBACHUS B IIPUPOJAE U UCIIOAB30BaHHUA B
TEeXHUKEe SBACHUHN HHTepPEepeHLNH, AUQPPaKIUY, ITOAIpHU3allUU U
[UCIIEPCUU cBeTa. [lepedricaeHre METOOB ITO3HAHULA, KOTOPhIE HC-
II0AB30BaHbI IIPH U3YUEHHUH YKA3aHHbBIX SBACHHUH

6. DneMeHtsr KBAHTOBO1 ®M3UKN

25




Kearmosasi onmuxa

Habaronenue dorossekTpudeckoro adgpgekra. OO0BbICHEHHE 3aKOHOB
CroAeToBa Ha OCHOBE KBaHTOBBIX [TPEICTABACHUH.

Pacuer MakcHMasbHOM KHHETHYECKOU SHEPTHUHU 3AEKTPOHOB IIPU
hOTOIAEKTPUIECKOM d(PDEKTE.

OmnpeneaeHre paboThI BRIXOAA SACKTPOHA I10 TPapUKy 3aBHUCUMOCTH
MaKCUMaABHOU KWHETUYECKOM SHEPTUH (POTOAEKTPOHOB OT YaCTO-
TBI cBeTa. VI3aMepeHue paboThl BBHIXOAA SAEKTPOHA.

[lepeuncaeHre TPUOOPOB YCTAHOBKH, B KOTOPBIX IIPHUMEHSIETCS 0e3-
WHEPIIMOHHOCTE (hoTo3hdeKTa.

OOBsICHEHHE KOPITYCKYASPHO-BOAHOBOTO AyaAu3Ma CBOMCTB (DOTOHOB.
OOBSICHEHUE POAM KBAHTOBOM ONTHUKH B PA3BUTHH COBPEMEHHOH (hH-
3UKU

dusurxa amoma

Habaronenre AMHEHYATBHIX CIIEKTPOB.

Pacyer 4acTOThI U JAWHBI BOAHBI UCITyCKAEMOTO CBETa IIPU IEPEXOIe
aToma BOAOpPOJa U3 OTHOTO CTAIITMOHAPHOTO COCTOSTHUS B APYTOE.
OOBSICHEHHE TPOUCXOXKIEHUS AMHEHYATOTO CIIEKTpa aToMa BOIOPO-
[la ¥ pa3Andus AMHEHYAThIX CIIEKTPOB PAa3AHYHBIX I'a30B.
UccaenoBaHre AMHEMYATOTO CIEKTpA.

HccaemoBaHve TIpUHIUIIA PabOThl AIOMHUHECIIEHTHOM AaMIIBL.
Habaronenuve u o0bICHEHHE IPUHITUTIA eUCTBUSA Ad3epa.
[IpuBeneHMEe TPUMEPOB HCIIOAB30BAHHS Aa3€pa B COBPEMEHHOM
HayKe U TEXHHUKE.

Ucnoan3oBanve VMHTepHETA [Ad ITOHCKA HH(GOPMAIUU O IIePCIEKTH-
Bax IIPUMEHEHHUS Aa3epa

dusura amomHozo s0pa

HabaromeHrne TpekKoB  aabha-4acTHIl B  KaMmepe  BuabcoHa.
PerucrpupoBaHue SAE€pHBIX H3AYYEHUH C IIOMOIIBIO cYeTduKa [ei-
repa.

PacueT 3Hepruu cBg3U aTOMHBIX S€P.

OmnpeneacHUEe 3apsgaa U MacCOBOIO dYHCAA aTOMHOTO dApa, BO3HU-
KAaIOIIIETO B pe3yAbTaTe paaHOaKTUBHOI'O paclaja.

BeramcaeHre SHEPrUH, OCBOOOKAAIOUIEHCS TIPU PaaUOAKTHBHOM
pacnaze.

OnpeneaeHre IPOAYKTOB A0E€PHON peaKIIUH.

BrrancaeHne 3HepPrun, ocBOOOXKIAIONMIEHCH IIPH SIEPHBIX PEAKITUIX.
[lornMaHNe NPEuMyIIECTB M HENOCTATKOB MCIIOAB30BAHUSI aTOMHOM
SHEPTHM U HOHU3UPYIOUINX H3AYYEHUH B IIPOMBIIIA€HHOCTH, MEIU-
IIUHE.

M3A03KEeHHE CYTH 9KOAOTHUECKHUX MPOOAEM, CBSI3aHHBIX C OHMOAOTH-
4ECKHUM [JEUCTBHUEM PaAHUO0aKTHUBHBIX U3AYIEHUU.

[IpoBenenne KaacCUMDUKAIIUN SAEMEHTAPHBIX YACTUIL 10 UX (PU3U-
YEeCKHUM XapaKTEepHUCTHUKaM (Macce, 3apsiy, BPpEMEHU KHU3HHU, CIIUHY
UT.O.).

[ToHnMaHMe IEHHOCTEeH HAYYHOIO IO3HAHHS MHpa HE BOOOIIE [As

YeAOBEYeCTBa B IIEAOM, a [AS KazK/IOTO O0YyJalOIerocs AMYHO, IIeH-

HOCTEH OBAQIEHUS METOAOM HAYYHOIO IIO3HAHUSA AAT JOCTIZKEHUS

ycriexa B AF0O0OM BH/IE TPAKTHIECKOH NesITeABHOCTH

7. 9BOaOIIUsa BCexeHHOm

CmpoeHue u passumue
Bcenerroti

HabGaromenuve 3a 3Be3gamMu, AyHOH UM TAQHETAMH B TEAECKOII.
HabaroneHre COAHEYHBIX IISITEH C ITOMOIIBIO TEAECKOIA M COAHEYHO-
ro 9KpaHa.

Hcnoar3oBanme NHTepHETA [Ad TIOUCKA H300pasKeHHUM KOCMHUUe-
CKHX 00BEKTOB U MH(OpMAINK 00 UX ocobeHHocTax ObcyKaeHue
BO3MOXKHBIX CLIEHApHUEB 3BOAOIINU BceaenHoii. Hc-

IIoAb30BaHue MHTepHeTa [Ad IIOMCKA COBPEMEHHOH HH(OpMAaILUU O
pazButuu Bceeaennoii. OrneHka mH(GOPMAIUU C IIO3ULIUU €€ CBOHCTB:
JIOCTOBEPHOCTU, 0OBEKTUBHOCTH, ITIOAHOTHI, aKTYAABHOCTH H T. [I.

Deonroyus 38e30. 'uno-
me3a NPoUCXOIKOEHUS.
ConHeuHoli cucmemsl

BreramcaeHue SHEPTHH, OCBOOOXKOAIOIIEHCA MPH TEPMOSAEPHBIX pe-
aruax.@opMyAnpoBKa  MPOOAEM  TEPMOSAEPHOM  SHEPreTHKH.
OOBsiCHEHNE BAUSHNS COAHEYHOM aKTUBHOCTH Ha 3eMato. [loHnManme
POAM KOCMHYECKHX HCCA€IOBAHUM, MX HAYIHOI'O U 3KO-HOMUYECKOTO
3HAYEHUH.

OO6cyskeHre COBPEMEHHBIX THUIIOTE3 O IIPOUCXOXKAeHUH COAHEYHOM
CHCTEMBI
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Y4eOHo-MeTOAUYECKOE H MATEPHUAJIBHO-TeXHUYECKOe o0ecnevyeHue NporpaMmMsbl yu4eOHOH

mucumianael OIIB 06«Pu3uka»

OcBoeHue mporpaMMmbl y4uyeOHOW AuCHUIIIUHBI «Dus3nkay mnpeamnosaraeT Haludhe B
npodeccroHanbHOil  00pa30BaTENbHON OpraHU3alMK, peagu3yioleid 00pa30BaTeNbHYIO
nporpaMMmy cpenHero obmero odpasoBanus B mpenenax ocoeHus OIIOIT CIIO na 6aze
OCHOBHOT0 0011ero o0pa3oBaHusi, y4eOHOro KaOuMHETa, B KOTOPOM HMMEETCS] BO3ZMOXHOCTb
oOecreunTh cBOOOIHBIN AocTyn B MIHTepHET BO BpeMs y4eOHOIro 3aHSATHS U B MEPUOJ] BHE-
y4eOHOH AESATENBHOCTH 00YYaOIUXCSl.

[Tomenienne kabuHeta (U3MKK JOJKHO YAOBIETBOPATH TpeOoBaHusiM CaHUTApHO-
snuaeMuonorndeckux npasui u HopmaTuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAIIICHO
TUTIOBBIM OOOPYJOBaHMEM, YKa3aHHBIM B HACTOSAIIMX TPEOOBAaHUAX, B TOM YHUCIE
CHEUAIN3UPOBAHHON y4eOHOUW MeOenbl0 M CpeICTBAMH OO0Y4YeHHUs, AOCTATOYHBIMU IS
BBITIOJTHEHUS TPEOOBAaHUHN K YPOBHIO MOJITOTOBKH O0YYAIOIIUXCS.

B kabunere M0MKHO OBITH MYJbTUMEIUHHOE OOOpPYAOBaHHUE, MOCPEACTBOM KOTOPOIO
YYaCTHUKU 00pa30BaTEIBHOrO IMpoliecca MOTYT MPOCMATpUBAaTh BU3YalbHYIO MH(MOpPMAIUIO
no (usuke, co3/1aBaTh Mpe3eHTAMN, BUJEOMATEPHUAIIBI U T. II.

B cocTtaB yueOHO-METOANYECKOT0 U MAaTEPUATIBHO-TEXHUUYECKOTO 00ECIeUeHUSI TPOTrPaMMBI
y4eOHON AUCITUTUTHHBI «DU3HKAY, BXOJIAT:

e MHOTO(YHKIIMOHAJbHBIA KOMIUIEKC MPENO1aBaTeNs;

e HarJIsAHBIEC TOCOOUS (KOMILJIEKTHI YUE€OHBIX Ta0JIuII, TaKaThl: « DU3HMUEeCKUe BEIU- YHHBI

U ¢pyHIaMeHTalIbHbIE KOHCTAHThD», « MexnyHapoaHas cuctema equaun CHy»,
o «llepumonnueckas cucrema xumMuueckux 3yemeHToB 1. V1. Menneneesa», nopTpersl
BBIIAIOIINXCS YUCHBIX-(DU3UKOB 1 aCTPOHOMOB);

o UH(OPMALMOHHO-KOMMYHHUKATHUBHBIE CPEJICTBA;

e DJKPaHHO-3BYKOBBIE MTOCOOUS;

o KOMIUICKT JIEKTPOCHAOKEHNS KaOuHeTa (PU3UKY;

e TEXHUYECKHE CPEICTBA O0yUEHNUS,

e JIEMOHCTpPAIIMOHHOE 000pYyI0BaHKE (OOIIEro Ha3HAuYEHUsI ¥ TeMaTHYeCKUe HaOOophI);

o nabopaTopHOe 000pyaoBaHUE (0OIIET0 HA3HAYEHUS U TEMATHIECKHE HAOOPHI);

e CTATHUYCCKHUC, TMHAMHUYCCKHC, JCMOHCTPAIMOHHBIC U pa3gaTOYHbIC MOJICIIN,
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BCIIOMOTATEIbHOE 000PYI0BaHUE;
KOMILIEKT TeXHHUYECKOW JOKYMEHTAIIUH, B TOM YHCJIC MTACIIOPTa Ha CPEJICTBA 00yyve- HHS,
WHCTPYKIIUHU TI0 UX MCITOJIb30BAHUIO M TEXHHUKE 0€30MacHOCTH;

OuOMoTeUHbIN (HOH/I.
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Hcnoab3zyemas Jureparypa

Jns cryneHroB

HmutpueBa B. @. dusuka ans npodeccuili U cnenuanbHOCTeH TEXHUYECKOro MpoduIs:
y4eOHMK 711 00pa30BaTEIbHBIX YUpexaeHu cpe. mpod. oopazoBanus. — M., 2018.

Jimutpuea B. ®@. ®uzuka s npodeccuil U CrielMaibHOCTEH TEXHUYECKOTO MPOQUIIs.
COop- HuMK 3amad: yd4ed. mocobue st 00pa3oBaTEIbHBIX YUYPEKICHUW Cpel. mpod.
obpazoBanus. — M., 2018.

HmutpueBa B. @., BacumseB JI. U. ®dusuka mna mpodeccuii M crenuaabHOCTEH
TexHudyeckoro npoduis. KoHTposibHble MaTepuansl: yued. mocoous A YUpEKIECHUN Cpe.
npod. obpazosanust / B. ®@. JImutpuena, JI. 1. Bacunwses. — M., 2018.

HmutpueBa B. @. ®Ousuka ans npodeccuili U cnenuanabHOCTeH TEXHUYECKOTO MPOQUIIs.
JlaGopa- TOpHBIN MPaKTUKYM: y4eO. Mocoous s yupexkaeHu cpe. mpod. oopasoanus / B.
@. Imutpuena, A. B. Kopxyes, O. B. Myprazuna. — M., 2019.

HmutpueBa B. @. ®usuka ans npodeccuili U cnenuanbHOCTeH TEXHUYECKOTo Mpodus:
AJNIEKTPOH- HBIA y4yeO.-MeTOJ. KOMIUIEKC i 00pa30oBaTENbHBIX YUPEXKJICHUN cpell. mpod.
obOpazoBanmsi. — M., 2018.

Jmutpuea B. ®@. duzuka mis npodeccuit U crenuaibHOCTEH TEXHUYECKOTO MPOQUIIs:
AJIEK- TPOHHOE YyueOHOe u3JaHue (MHTEPAKTUBHOE OJIIEKTPOHHOE NPUIIOKEHHUE) IS
o0OpasoBaTenbHBIX YUpexKAeHUl cpen. mpod. oopazoBanus. — M., 2018.

KacesanoB B. A. UnmtoctpupoBansslii atnac o ¢usuke: 10 kinmacc.— M., 2018.

KacpsnoB B. A. MmroctpupoBansblit atinac no ¢usuke: 11 kmace. — M., 2018.

Tpodumosa T. U., Dupcos A. B. ®usuka 1151 npodeccuit u criennaibHOCTEN TEXHUUECKOTO
1 €CTeCTBEHHO-Hay4YHoro npodueit: CoopHuk 3amad. — M., 2013.

Tpodumona T. 1., Dupcos A. B. dusuka s npodeccuil u crienuaibHOCTEH TEXHUYECKOTO
1 €CTeCTBEHHO-Hay4YHoro npodueit: Pemenus 3amau. — M., 2019.

Tpodumona T. U., Gupcos A. B. dusuka. CnpaBounuk. — M., 2018.

@upcos A. B. ®usuka 115 npodeccuil ¥ crienuanbHOCTeN TEXHUYECKOTO U €CTECTBEHHO-
Hay4qHOTO TIpoduieii: yueOHHK 1151 00pa30BaTeNIbHBIX YUPEKIACHUM cpel. pod. oOpazoBaHus

/ mox pen. T. U. Tpodpumonoii. — M., 2018.

HNuTepHer- pecypcesl
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www. fcior. edu. ru (DenepanbHblii IEHTP HHPOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB).
wwww. dic. academic. ru (AkageMuk. CI0Bapy U SHIMUKJIOTICANH ).

www. booksgid. com (Books Gid. Onextponnas OuOIHMOTEKA).

www. globalteka. ru (I'mo6anrteka. I'mobanpHas OMOIMOTEKAa HAYYHBIX PECYPCOB). WWW.
window. edu. ru (EnuHoe okHO JoCcTyna K 00pa3oBaTelibHBIM pecypcaM). www. st-books. ru
(JIyumas yueOHas nureparypa).

www. school. edu. ru (Poccuiickuii o6pazoBaresibHbIN nopTaj. JlocTyITHOCTh, KAYECTBO,
3¢ (deK- THBHOCTD).

WWW. ru/book (DnexTpoHHas oubMoTeuHas CHUCTEMA). WWW.
alleng. ru/edu/phys. htm (OGpa3oBatenbHbie pecypcbl UHTepHeTa — Dusnka).

www. school-collection. edu. ru (Equnas xomiexkus nupoBbix 00pa3oBaTeIbHBIX
pecypcoB).

https//fiz.1september. ru (yue6HO-MeTOMUECKas razeTa «Dusnkay).

www. n-t. ru/nl/fz (HoGeneBckue naypeatsi o ¢husmnke).

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

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

www. kvant. mccme. ru (Hay9HO-TIONYJISIPHBIN (PU3UKO-MaTEeMaTHUSCKUN Ky pHAIT
«KBaHT»). www. yos. ru/natural-sciences/html (ecrecTBeHHO-HAYUYHBIN KypHAT JJIsI

Mosoaexu «IlyTeB HayKy»).
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