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ITosicHuTEIbHAA 3alIMCKA

[Iporpamma oOmieoOpazoBaTenbHOM ydeOHOM auciuIuinHbl  «Du3nkay mpeaHa3HaueHa IS
u3yueHus: ¢usuku B TnpodeccHoHANBHBIX oOpa3oBarenbHbIX opranmzanusax CIIO, peanusyromux
o0pa3oBaTeNpHYI0 TPOrpaMMy CpeaHero ooOmiero oOpa3oBaHUsT B MpeAeliax OCBOCHHUS OCHOBHOM
npodeccuoHanbHON oOpa3zoBarenbHoi mporpammbl CIIO (OINIOIT CIIO)na 6a3e ocHOBHOro 0OmIETo
00pa3oBaHMsI IIPH MOJATOTOBKE KBATM(HUIIMPOBAHHBIX pabounX, CIIyKaIluX.

[Iporpamma yueOHOW aucruminHbel «Pu3uka» pazpaboTaHa Ha OCHOBE NPHUMEPHOW MPOTPaMMBbI
o0meoOpa3oBaTebHON ydeOHON nucuuIuinHbl «DPu3ukay s npodeccHOHaIbHBIX — 00pa30BaTEIbHBIX
OpraHu3aluii, KOTopas cocTaBieHa Ha ocHoBe TpeOoanuii PI'OC cpemnero obmiero oOpazoBaHwMS,
HPEABSIBISEMBIX K CTPYKTYpE, COJCPKaHUIO M Pe3yJIbTaTaM OCBOCHUS Y4eOHOU qucuuminHbl «Dusnkay, B
COOTBETCTBHH ¢ PeKOMEHIaIMsIMK IO OpraHU3aIMK TOJXYYEHHUS CPETHETo 0011ero o0pa3oBaHus B IpeaeIax
OCBOCHHS 00pa30BaTEIbHBIX MPOTPaMM CPEIHETO MPOo(ecCHOHANBHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO
obmero oOpa3oBaHHs C Y4eToM TpeOoBaHUI (eaepabHBIX TOCYJapCTBEHHBIX 00pa3oBaTEIbHBIX
CTaHJApTOB U TMOJy4aeMOW NpOoQecCuu MM CIIEHUATBHOCTH CPEeIHEro nNpodeccHoHanbHOr0 00pa3oBaHus
(mucemo [lemaprameHTa rocyJapcTBEHHOM MONMTHKH B cdepe MoAroToBku padoumx kaapos u 1O
Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

Copepxanue nporpamMmmbl «PU3KKay HAMPaBIECHO HA JOCTHKEHHE CIIEIYIONINX LeJIeii:

® OCBOCHHME 3HaHHM O (PyHIAMEHTaNbHBIX (U3MUYECKUX 3aKOHAX M MPHUHIUIAX, JIEKAIIMX B OCHOBE
COBpEMEHHOM (hM3MUECKONl KapTUHBI MHUpa; Hanboyiee BaXKHBIX OTKPBITUSAX B 00JAaCTH (PU3UKH,
OKa3aBIIUX OIPEAETIoNIee BIUSHIE Ha Pa3BUTHE TEXHUKH U TEXHOJIOTHH; METOJaX HAyYHOT'O TO3HAHUS
MIPUPOJIBI;

® OBJaJICHUE YMEHUSMU MPOBOIUTH HAOIIOACHHUS, TUIAHUPOBATD U BBITIOIHATH YKCIIEPUMEHTHI, BbIIBUTaTh
TUIOTE3bl U CTPOUTH MOJIEIH, NPUMEHSATH IIOJIyYeHHbIE 3HAaHUS MO (U3NKe IS OOBICHEHUS
pa3HoO0pa3HBIX (DPU3MUECKUX SBICHUN W CBOWCTB BEILECTB; MPAKTUYECKU HCIIOIB30BATh (PU3UUECKHE
3HaHUS; OLEHUBATH JJOCTOBEPHOCTh €CTECTBEHHO-HAYUYHOU HH(POPMALINH;

e pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, UHTEICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpolecce
MpUOOpEeTEeHUs: 3HAHUN U YMEHUH 10 (PU3UKE C UCTIOIB30BAHUEM PA3IUYHBIX UICTOYHUKOB HHPOPMAIIHH
U COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

® BOCNHUTaHHE YOEKIACHHOCTU B BO3MOYKHOCTH MTO3HAHUS 3aKOHOB IIPHPO/Ibl, UCIIOIb30BaHM JOCTHXKEHUN
¢u3uky Ha 6J1aT0 pa3BUTHS YETOBEUECKON IIUBUIIN3AIMH; HEOOX0IMMOCTH COTPYIHUUECTBA B IIpoliecce
COBMECTHOTI'O BBITIOJTHEHHUS 3aJ]ay, YBRXKUTEJIBHOTO OTHOIIEHUS! K MHEHUIO OIIIOHEHTA P 00CYXACHUU
npoOJieM  eCTECTBEHHO-HAYYHOTO COJIEPXKAHHS, TOTOBHOCTH K MOPAIbHO-ITUYECKOH OIIEHKE
WCTIOJIh30BaHMUS HAYYHBIX JIOCTHIKEHNUH, YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPYKAIOIIEH CPEJIbI;

® UCMOJb30BaHUE MPUOOPETEHHBIX 3HAHUNA M YMEHHH A7 pelleHns MPaKTUYEeCKUX 3a]au IMOBCEeIHEBHON
KHU3HH, oOecrieueHus: 0e30MacHOCTH COOCTBEHHOM >KM3HM, PallMOHAJIBHOI'O MPHPOIONOIb30BaHUS U
OXPaHBI OKPYXKAFOIIIEH Cpe/Ibl 1 BO3MOXXHOCTH MTPUMEHEHHSI 3HAHUH NIPY pEIIeHUH 3a1a4, BO3ZHUKAIOIINX
B IOCIeAYIOLIEH MPOopecCHOHATbHON AESITEbHOCTH.

B nmporpammy BKIIOUEHO coO/AEp)KaHWE, HaNpaBIeHHOE Ha (QOPMHPOBAHHWE Yy CTYACHTOB
KOMITETCHITUH, HeoOXoAuMBIX M kadecTBeHHOro ocBoenus OITOII CIIO na 6a3e OCHOBHOIO OOIIETO
o0Opa3oBaHMsl ¢ TOJy4Ye€HHEM cpegHero  oOmiero  oOpa3oBaHuUs;  NMPOTPaMMbl  HOATOTOBKU
KBaJIM(HUIHUPOBAaHHBIX pabouux, ciyxkamux (ITIIKPC).

[IporpaMMa MOXXET HCHOJB30BATHCA JIPYTUMH  MPOPECCHOHATBHBIMU  00pa30BaTENIbHBIMU
OpraHu3alMsIMM, PEATU3YIOUIMMU 00pa30BaTENbHYIO NPOTrpaMMy CpelHero obiero ooOpa3oBaHUs B
npexaenax ocoerust OITOIT CIT1O na 6a3e ocaoBHOro o6miero oopazopanus(IITIKPC).

O0mas xapakTepucTHKa Y4eOHOH IMCHUIIMHBI «DPU3nKa)



B ocHoBe yueOHON aucuuminHbl «Pu3KKay JEKUT yCTAaHOBKA Ha (opMmHpoBaHUE Y 00ydaeMbIX
CUCTEMBI 0a30BBIX MOHATUH (PU3UKH U TIPEICTABIICHUI O COBPEMEHHOHN (PM3MUECKOM KapTUHE MUPa, a TAK)Ke
BbIpabOTKa YMEHHI NPUMEHATh (pU3NYecKre 3HaHUS Kak B MPOPECCUOHATBHON NEATeNbHOCTH, TaK U JUIA
peleHHs )KU3HEHHBIX 3a71a4.

MHorue TmOJIOKEHHsI, pa3BUBacMble (PU3MKOH, pacCMaTPUBAIOTCA KaK OCHOBA CO3JaHHS U
UCIOJIb30BaHUSI MH(POPMALMOHHBIX U KOMMYHHMKanMOHHBIX TexHosoruii (MKT) —onxnoro u3 nHaubonee
3HAYUMBIX TE€XHOJIOTUYECKUX TOCTUKEHUIN COBPEMEHHOMN ITUBUIIM3AIIH.

®u3rKa Jaet Koy K MOHUMAaHUIO MHOTOYHCIICHHBIX SIBJICHUM U IPOLIECCOB OKpYXKarouiero mupa. B
¢buzuke GopMHUPYIOTCSI MHOTHE BUJIBI ACSATEILHOCTH, KOTOPbIE UMEIOT MeTallpeIMeTHBIN Xapaktep. K Hum B
MEPBYIO Ouepe/ib OTHOCSTCS: MOJEIUPOBaHHE OOBEKTOB M MPOLECCOB, IPUMEHEHHNE OCHOBHBIX METOJIOB
MO3HAHUs, CHCTEMHO-HH()OPMAIIMOHHBIN aHalN3, POPMYJIMPOBAaHHUE THIIOTE3, aHAIN3 U CUHTE3, CPABHEHUE,
000011eHue, CUCTEeMaTH3alHs, BBISBICHHE PUYMHHO-CIICICTBEHHBIX CBSI3€H, TOMCK aHAJIOTOB, YIPABICHHUE
o0beKTaMu | mporieccaMu. VIMEHHO 3Ta JUCHMILIMHA TO3BOJISIET MO3HAKOMHTH CTYACHTOB C HAYYHBIMU
METOAaMH TIO3HAHUS, HAYYUTh UX OTIMYATh TUIOTE3y OT TEOPHUHU, TEOPUIO OT HIKCIIEPUMEHTA.

®u3rKa UMeeT OYeHb OOJIBIIOE U BCEBO3PACTAIOIIEE YUCIIO MEXAUCIUIIMHAPHBIX CBSI3eH, MpUYeM
Ha YpOBHE KaK MOHATUHWHOTO ammapara, Tak U MHCTpyMmeHTapus. Cka3aHHOE MO3BOJISIET paccMaTpUBaTh
GU3MKy Kak METaUCIUMILIMHY, KOTOpas MPEAOCTaBIseT MEKIUCUUIUTMHAPHBIA S3bIK JUIS OIMUCAHUS
HAy4YHOUM KapTUHBI MUpA.

OwusmKa SBISETCS CUCTEMOOOPA3YIOMNM (PaKTOPOM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEMETOB, TIOCKOJIbKY (pr3MUYecKre 3aKOHBI JISKAT B OCHOBE COJICP)KaHUSI XMMHHU, OMOJIOTHH, Teorpadu,
ACTPOHOMHH M CIIEHUAIBHBIX TUCHUIUIMH (TEXHUYECKash MEXaHMKa, HJIEKTPOTEXHHUKA, JICKTPOHHUKA U Jp.).
VYuebnas qucuuiumHa «OU3MKay CO3JaeT YHUBEPCATbHYI0 0a3y sl H3ydeHHs 00menpodeccHoHaNbHbBIX H
CHeIHaNbHBIX AUCHUIUINH, 3aKIa1bIBast GyHIAMEHT ISl OCIIEIYIOIIEro 00y4eHUs CTYICHTOB.

OO6nagas JOrMYecKOM CTPOMHOCTHIO W ONUPAsCh Ha OJKCIEpUMEHTalbHbIe (akThl, ydeOHas
muctuminHa «Pusnkay GopMHUpPYeT y CTYIACHTOB MOJIMHHO HayYHOE MUPOBO33peHue. Pu3nka sBiseTcs
OCHOBOI y4YeHHS O MaTepualbHOM MHPE W pemaeT MpodiieMbl 3Toro mupa. W3ydenwe ¢GuU3MKH B
npodeccuoHaNbHBIX 00pa30BATENbHBIX OPTraHU3AlUAX, PEATU3YIOMIMX O00pa30BaTEbHYIO MPOrPAMMY
cpenHero oobmero ooOpasoBanus B mpeaenax ocBoeHus OITOIT CIIO Ha ©6a3e OCHOBHOTO OOIIEro
o0Opa30BaHMsl, IMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTU OT MpoduiIsi NpopecCHOHAIbHOIO0 00pa30BaHusl.
3TO BBIpAXKAETCS B COJCPKAHUU OOYyUEHHsI, KOJMUYECTBE YaCOB, BBIJICIIEMBIX HA H3YYEHUE OTACITBHBIX TEM
MPOTpaMMBbl, TIIYOMHE WX OCBOCHHS CTyIEHTaMH, 00beME M XapaKTepe MPaKTUYECKHX 3aHATHH, BHIAX
BHEAYJAUTOPHOM CaMOCTOSATENIbHON pabOThI CTYJIEHTOB.

ITpu ocBoenuu npodeccuii CI1O Texnuueckoro npoduis npopeccnoHaabHOro o0pa3oBanus Gpusnka
u3zyuyaerca Oosiee yriayOsneHHO, Kak Mpo¢uibHas ydeOHas AWCHUIUIMHA, YYUTHIBAIOLIAs CHEIU(UKY
OCBaMBaeMbIX MPO(peCccHil WK CrelualbHOCTEH.

B copepxanuu yueOHOM NUCHUIUIMHBI N0 (pU3KMKE MpU MOATOTOBKE 00YyYaromIMXCs MO Mpodeccuu
«Hamaguuk ammapaTHOTO ¥ MPOrPAaMMHOTO OOECTICUSHHs» TEXHHYECKOTO MPOQuiIs MpodecCHOHATEHOTO
oOpa3zoBaHus MPOPUIHHOM COCTABIISIONIEH SABISIETCS pa3fen «IIEKTPOJAUHAMHKA», TaK Kak Mpodeccus
CBsA3aHAa C DJIEKTPOHUKOM.

Teopernueckue cBeeHUs 10 (PU3UKE JTOTIOJIHAIOTCS JEMOHCTPAMSIMU U TaOOpaTOPHBIMU pabOTaMH.

N3yuenne obuieoOpazoBaTeabHON yueOHOM nucHuminHbl «Pu3nka» 3aBepuIaeTcsl MOABEICHUEM
UTOTOB TIOCJIE JIBYX CEMECTpPOB M3Yy4eHHUs B (opMe IK3aMeHa B paMKax NPOMEKYTOUHOH aTTecTallu
ctynentoB B mporecce ocBoeHust OIIOIT CIIO ¢ momyuenuem cpennero obmiero oopazosanus (ITIIKPC)



— c(hopMUPOBaHHOCTH MPEACTABICHUIN O POJIM U MecTe (U3UKH B COBPEMEHHOW Hay4YHON KapTHHE MHUPA;
MMOHUMaHKEe (PU3HIECKOU CYIITHOCTH HAOII0aeMbIX BO BeeneHHOM sSBeHMH, pou Gu3uku B pOpMUPOBAHUHT
Kpyro3opa u QyHKIIHOHATHHON IPaMOTHOCTH Y€IOBEKA ISl PEIICHUS TPAKTUIECKUX 33]1aY;

—— BJaJICHUE OCHOBOMOJATAIOMUMH (PU3UYECKHUMH TIOHATUSMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U
TEOPHUSIMH; YBEPEHHOE HCII0JIb30BaHKE (PU3NIECKON TEPMHUHOIOTUN CUMBOJIUKH;

—— BIJIaZICHHE OCHOBHBIMH METOJAMHM HAYYHOTO TO3HAHUS, HCIOJIb3YeMbIMH B (pu3mke: HAOIIOACHUEM,
OINHMCaHUEM, U3MEPEHHUEM, SKCTIEPUMEHTOM;

—— yMeHusi 00pabaTbIBaTh pe3yiabTaThl U3MEpPEHUM, 0OHAPYKUBATh 3aBUCUMOCTb MEXIY (U3HMUECKUMU
BEJIMYUHAMU, OOBSICHATH MMOTYYECHHBIE PE3YNbTAThl U JIE1aTh BHIBOJIBI;

—— c(hopMHpOBaHHOCTH YMEHHUS pelaTh GU3NYECKUe 3a7auu;

—— c(OPMHPOBAHHOCTb YMEHUS PUMEHATH TOJTYYECHHBIC 3HAHUS [T O0BSICHEHUS

YCIIOBH TMPOTEKaHHsI (PU3MUYECKUX SIBICHUH B MpUpOJE, MpodecCHOHANbHOU chepe W Uid MPUHATHSL
MPAKTUYECKUX PEIICHUI B IIOBCEIHEBHOM KU3HU;

—— c(hopMHUPOBAaHHOCTH COOCTBEHHOM MO3UIIUH MO OTHOUICHHUIO K (PU3NYECKON MHPOpMALINH, TIOTydaeMOon
U3 pa3HbIX UCTOYHHUKOB.

TEMATHYECKUM IIJIAH
Ne ni/m Conep:xanue 00y4eHusl. Koua - Bo
pasaena 4acoB
| kypc
BBeaenne 2
| MexaHunka 16
1 Kunematuka 8
2 JluHamuka 5
3 3aKOHBI COXPAHCHUS B MEXAHUKE. 3
1 MouJiekyasipias ¢pusuka. TepmoauHaMuKa. 19
1 OcnoBbel MKT. Ypasuenue MenneneeBa — Knaneiipona. 6
H3omnporecchl.
2 OCHOBHBIE TIOHSITHS TEPMOJUHAMUKH. 9
3 CBoiicTBa ra3oB, JKUJIKOCTEH U TBEPJBIX TEI 4
11 JIEKTPOAMHAMHUKA 49
1 DIEeKTPUYECKOE TOJIE. 11
2 3aKOHBI MOCTOSHHOTO TOKA. 9
3 DNEKTPUUECKUN TOK B PA3IIUIHBIX CpPE/iax. 9
4 MaruuTHO€ 1oJie. 10
5 SIBNeHME HNEKTPOMArHUTHOW MHIYKITHH. 7
v KoJsie6aHusi 1 BOJTHBI 20
1 KonebaTtenbHble 1 BOTHOBBIE MEXaHUYECKHE MPOIIECCHI. 5
2 DNeKTpOMarHUTHHIE KOJICOAHHUS. 10
3 ONEKTPOMarHUTHHIE BOJHBI. 5
V OnTuka 15
1 [Tpupona ceera 4
2 Bonnosas ontrnka 11
Vi KBantoBas ¢pusuka 18
1 CBeToBbIC KBAHTHI. 7
2 ®dusnka aToMa 3
3 du3nka aTOMHOTO si/ipa 8
Hroro 3a kypc 139




Coaepxxkanue yueoHoii gaucuunaunbl I1J1.03 duzuka

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuaJa, JadopaTopHble padoThI M NPAKTUHYECKUE 3AHATHS, Oo0bem YpoBeHb
pa3iesioB M TeM CaMoCTOsITeIbHAs padoTa 00yyalmmxcsi, Kypcopasi padora (IIpoeKT) 4acoB OCBOCHHS
1 2 3 4
1 ®dusnka — (yHIaMEHTAIbHAs HayKa O IPUPOJIE. 5
EcTecTBeHHO-Hay4HBIN METOJI MO3HAHMS, €70 BO3MOXXHOCTH U IPaHUIbl IPUMEHUMOCTH.
9 DKCIepUMEHT U TEOpHs B Ipoliecce MO3HaHU Tpupoabl. MonenupoBaHue (hru3nyecKux 9
Beeoenue SIBJICHUH M poueccoB. PoJib SKCIEpUMEHTa M TEOPUH B IPOLECCE TO3HAHUS IPUPOJIBIL. 9
3 @dusnueckas BenuunHa. [lorpemHocTn n3MepeHnit PU3NUecKuX BEITHUYHH. 2
Ouznyeckue 3aKOHbI. ['paHuIIbl IPUMEHUMOCTH (hr3HUecKux 3akoHOB. [loHsaTHE O
4 ¢busnveckoii kapTuHe Mupa. 3HaueHue puznku npu ocBoennu npodeccuii CI10 n 2
cnenuainbHocteit CI10.
1.Mexanuka 16
Tema 1.1 111 Mexannueckoe asuxenue. [lepememenune. [1yts. CkopocTs. PaBHOMEpHOE 2
Kunemaruka o NPSIMOJIMHEITHOE IBUJKEHUE. Y CKOPEHUE.
1.1.2 PaBHONIEpeMeHHOE NPSIMOIIMHEHHOE IBUKEHHE. 2
1.1.3 CBoboaHoe najenue. J{Bmxenue tena, OpoieHHOro Mo YoM K TOPU30HTY. 4 2
114 PaBHOMEpHOE IBH)KEHUE IO OKPYKHOCTH. 2
1.15 Buovl mexanuueckoeo 08udicerus 8 KOMNbIOMEPHOU MexXHUKe. 3
IIpakT4eckue padoThbI:
1. Mexaanueckoe JBUXKCHHUC 3 2
2. JIBHKEHHE Te IO IEHCTBUEM CHIIBI TSXKECTH.
3. JIBwKeHHe Tenna, GPOIIEHHOTO MO YIIIOM K TOPH30HTY
Kountposbnas padora no reme «Kunematukay 1
Tema 1.2. 1.2.1 ITepBsiii 3ak0oH HploTOHA. 2
JAuHamMuka 122 Cuna. Macca. Imnynsc. Bropoit 3akon HeroToHa. OCHOBHOM 3aKOH KJIaCCUUYECKOM 2
o nuHaMukd. CUIIBI B MEXAHHUKE.
1.2.3 Tpertwnii 3akon HeroToHa. 2 2
124 3akoH BceMupHOTO TsroreHus. ['paBurtarmonHoe mose. Cuna tsokectu. Bec. CiocoOs 2
M3MEpPEHUS MacChl TEII.
IIpakTH4eckne padoThI:
1. 3axonsl HeroToHa. 2
2. 3axoH BcemupHOTO TSATOTEHUSI.
KontpoJsbHas padora no reme «/{uHammka 1 2




Tema 1.3 1.3.1 3aKOH COXpaHEHMsI UMITYJIbca. PeakTHBHOE IBUKEHUE. 2
3aKoHbI COXpaHeHus | 1 32 Pabora crisl. PaboTa moTeHIMaIbHbIX CHI. MOIITHOCTS. 2
B MCXaHHKC. 133 Oueprus. Kunerndeckas sueprus. [loTeHnmanbHas SHeprus. 3aKOH COXPaHCHHUS 2 5
MEXaHHUYECKON SHEPTUH.
134 ITprMeHeHrEe 3aKOHOB COXPAaHEHUSI. 2
KonTpoJibHasi pa6ora no teme «3aKOHbI COXpPAaHEHHS] B MEXAHUKE) 1 2
I[IpumepHasi TeMaTHKA BHeAYIUTOPHOI CAaMOCTOSTEIbHOI PadoThI:
* 3HaueHue OTKpbITUM ["anumnes. 17
* Ucaak HproTOH — co3/1aTenpb KIacCu4ecKoi (pH3uKH.
* Jleonapio na Bunum — ydeHbId U ©300peTaTelb.
2.Monexynapunas gpusuxa 19
Tema 2.1 OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKOI Teopun. PazmMepsl u Macca MOJIEKYT U
OcHoBbl MKT. 211 atomoB. bpoyHnoBckoe nBmwxkenue. Auddysus. CUitbl u s3HEPTrUs MEKMOIIEKYISIPHOTO 2
YpaBHeHue o B3auMojeiicTBus. CTpoeHHe ra3000pa3HbIX, KUAKUX U TBEPAbIX Tell. CKOPOCTH IBHKEHUS
MenpeneeBa — MOJICKYJI M UX U3MEPEHHE. 3
Kaaneiipona. 912 Wneanwhblii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJEKYISIPHO-KHHETUYECKON TE€OpHH 9
H3zonpoueccsl. o razoB. Temneparypa u ee u3mMmepeHue. I'a30Bble 3aKOHBI.
213 AOCOIOTHBIN HYIIb TeMIIEpaTyphl. TepMoaMHAMHYECKAS IITKAIa TEMIIEPATYPHI. Y paBHEHUE 2
COCTOSTHUS /I€aJIbHOTO ra3a. MossipHas ra3oBasi IOCTOSIHHASL.
IIpakTHyeckue padborTsI:
1. YPaBHeHI/IC COCTOSHMA UCAaJIbHOIO ra3a. 2
2. T'paduueckoe mpeacTaBIeHHE H30MPOLECCOB.
Konrpoabnas padora no reme «OcHoBsl MKT» 1 2
Tema 2.2 291 OcCHOBHBIC TIOHATHS U OTIpe/ieTcHNs. BHYTpEeHHSISI SHEPTUs CUCTEMbl. BHYTpeHHSS SHEPTHSI 5
OcHoBBI - uaeanbHOro rasa. Pabora u temora kak (hopMbl epeiady SHEPIUH.
TCPMOTHHAMHKH 999 TennoeMKkocTs. Y aebHas TEMIOEMKOCTh. Y PaBHEHHE TEILIOBOTO Oananca. Ilepsoe 5
o HAYaJIo0 TePMOJMHAMUKHU. ATMabaTHBIN MpoIiecc. 5
IIprHIMIT AEHCTBUSA TEIIOBOM MAILIUHBI.
2.2.3 KIIJI TermoBoro aBurarens. Bropoe Hauano tepMoanHaMuKke. TepMoMHAMIYECKast IITKaja 2
TeMreparyp. XoJloInabHble MaKHbL. TernoBele neuratenu. OXpaHa NpUpOIbL.
IIpakTH4eckne padoThbI:
1. Pa6ota B TepMogEHAMUKE. 3
2. HpI/IMeHCHI/Ie IEPBOro 3aKOHA TEPMOJUHAMHUKHU K U30IIpOLECCaM.
3. KIIJI TennoBbIX ABUTATEIICH.
KontposbHas padora no teme «OCHOBBI TEPMOJIUHAMUKI 1 2




Tema 2.3

CaoiicTBa napos. lcnapenue u koHaeHcanus. HacpleHHbIN ap U €ro CBONWCTBA.

CBoiicTBa ra3os, 23.1 AOcComIoTHas M OTHOCUTENIbHAS BIIAXXHOCTh BO3yxa. Touka pockl. Kunenue. 3aBUCUMOCTh 2
JKHAKOCTEHl U TEMIIEpaTyphl KAIIEHUs OT JaBieHus. IleperpeTslii map u ero uCroib30BaHUE B TEXHUKE.
TBEPABIX TeJl CBoiicTBa KUAKOCTEH. XapaKTEpUCTUKA KUJKOIO COCTOSIHUS BelecTBa. [I0BepXHOCTHBIN
2.3.2 CJIOM JKMJIKOCTH. DHEPIHsl IOBEPXHOCTHOI'O CJIOS. SIBIEHUS HAa IPAHULIE )KUJIKOCTH C 3 2
TBepAbIM TesoM. KanuisipHele siBiieHus.
CpoiicTBa TBepAbIX TeJl. XapaKTepUCTHKA TBEPIOTO COCTOSHUS BELLIECTBA.
2.3.2 VYnpyruecBoiicTBa TBEpIbIX Tel. 3akoH ['yka. MexaHnuyeckue CBOMCTBA TBEP/IbIX TE. 2
TeruroBoepacimpeHne TBEPABIX TEI U KUJIKOCTEN. I1naBnenne u kpucraymmsanus.
KonTpoabHas padora no reme «CBOICTBa ra30B, XKUAKOCTEH U TBEPABIX TEI» 1 2
IIpumepHasi TeMaTHKA BHEAYIMTOPHON CAaMOCTOAATEILHON PadoThI:
* XKuakue KpucTaibl. 20
* [IpuMeHeHue JKUIKUX KPUCTAJJIOB B POMBIIIEHHOCTH.
3.9nekmpoounamuka 46
Tema 3.1 311 DIeKTpUUYeCKHe 3apsiabl. 3aKOH COXpaHeHus 3apsiaa. 3akoH Kymnona. 23
DJIeKTpHYecKoe o Henenue anexkmpusayuu 8 pabome KONUPOBAILHOU MEXHUKU. ’
noJe. 312 3nel<3p1/1qec1<oe nosie. HanpsxkeHHOCTh ayieKTpudeckoro nois. [Ipunnun cynepno3unmu 9
noJieH.
Pabora cui anexktpocraruyeckoro mosis. [Torennuan. Pa3nocts moTeHnuanos.
3.1.3 OKBUINIOTEHLMAIbHBIE TOBEPXHOCTU. CBSA3b MEXKIY HANPSY)KEHHOCTHIO U Pa3HOCTHIO 7 2
NOTEHLIUAJIOB AIEKTPUYECKOTO TTOJIS.
314 Jusnextpuku B anexktpudeckom node. [ongapuzanus ausnekrpukos. [IpoBogHukH B 2
AIIEKTPUYECKOM ITOJIE.
315 Konnencaropsl. CoeHeHnEe KOHIEHCATOPOB B 0aTapero. DHEPrus 3apsyKEHHOTO 23
KOHJIeHCaTopa. DHEPrus JEKTPUUYECKOT0 NoJsl. Budvl KonoeHcamopos u ux npumeHeHue '
IIpakTHyeckue padoTsbI:
1. 3axon Kynosa. 3
2. CuItoBBIE XapaKTCPUCTHUKHU IJICKTPUICCKOT'O OJIA.
3. Dnexrpoemkocts. Konmencaropsi.
KonTpoJsbHasi pabora mo teme «SJIEKTPUUIECKOE MOJIE» 1 2
Tema 3.2 VYcnoBust, He0OX0AMMBIE SISl BOSHUKHOBEHUS U TIOJIIEPIKAHMS DIIEKTpUUecKoro Toka. Crra
3aKoHbI TOKa U IUNIOTHOCTb TOKa. 3akoH OMa i1t yuacTka uenu 6e3 D/1C. 3aBucumocTb
NMOCTOSIHHOTO TOKA 3.21 AEKTPUYECKOTO COPOTUBIICHUSI OT MaTepralia, IJIUHBI U TUIOIIA U OMIEPEYHOr0 CEUSHUS 5 2,3

MPOBOJIHUKA. 3aBUCUMOCTb JIEKTPUUECKOTO COMPOTUBIIEHUS
IPOBOJAHMKOB OT Temneparypbl. Conpomusnenue 8 pabome Kiasuamypbi.




322 DIJIEKTPOABMIKYIIAS CHUJIa UCTOYHHMKA TOKA. 3aKkoH OMa 11 moaHou uenu. CoequHeHne 2
npoBoJHUKOB. CoelMHEHNE HCTOUHUKOB 3JIEKTPUIECKOM YHEpruu B 6aTapero.
323 3akon J[xxoyns—IJlenna. Pabora u MomHocTh 9JEKTPUIECKOTO TOKA. Tennosoe oeticmsue 23
NeKMPULECKO20 MOKA 8 pabome KOMNbIOMEPHOU MEXHUKU. ’
IIpakTuyeckue padoTsi:
1. 3axom Oma ana yyacTka uemu.
2. 3akon Hxoynsa-Jlenua.
3. 3axon OMa st TOHOM TIeIH
KonTpoJsibHasi pa6oTa mo teme «3aKOHBI TOCTOSIHHOTO TOKa) 2
Tema 3.3 3.3.1 DJIEKTPUYECKUI TOK B METAJIAX. 2
DJIeKTPUYeCKHI TOK 33.2 [TonynpoBonuuku. CoOCTBEHHass W NpPUMECHas IPOBOJUMOCTU  IOJYIPOBOJIHUKOB. 53
B Pa3JIMYHbIX cpeaax o [TonrynpoBoiHUKOBEI no. [1onynposooHukosvie npubopbi. '
334 DJEKTPUIECKUN TOK B )KUIKOCTAX. DIEKTPOIIU3. 2
3axonsl Dapanes. [Ipumenenue snekTponnsa
3.3.5 DneKkTpuueckuil Tok B razax. [lnasma. Ilnazmennsiii monumop. 2,3
IIpakTn4yeckue padoTbI:
1. 3akonsl Dapanes.
KonTposbHas padora no teme «DJIEKTPUUYECKUN TOK B PA3JIMUYHBIX CPEIAX)» 2
Tema 3.4 3.4.1 BekTop HHIYKIIMH MarHATHOT'O ITOJISL. 2
MaruutHoe nosie 342 JleiicTBue MarHUTHOTO TIOJI HAa TPSIMOJIMHEWHBIH MPOBOJHHK C TOKOM. 3aKoH Amriepa. 5
o BzanmopeiictBue TokoB. PaboTa mo nepeMenieHno NpoBoIHUKA C TOKOM B MAarHUTHOM TOJI€.
3.4.3 Ipunyun oeticmsus Kynepa. dnekmpousmepumeibHvie npubopol 3
344 JleiicTBre MarHUTHOTO TOJIS Ha ABIKYyIuics 3aps. Cuna Jlopenma. Onpenenexnue 2
YJI€TBHOTO 3apsa. Y CKOPUTEIHN 3apsKEHHbBIX YacTHII.
3.4.5 MarnuTHbIE CBOMCTBA BelecTBa. Maenumuas 3anucey ungopmayuu. Kecmxuii OUCK. 2,3
IIpakTHyeckue padoTsbI:
1. Cuna Amnepa
2. Cwa Jloperia
KonTpoJibHasi pa6ora no teme «MarHuTHoOe TOJIE» 2
Tema 3.5 3.5.1 MarauTHBIN MMOTOK. 2
JuekTpoMaruuTHas | 3.5.2 ONEKTPOMAarHuTHAsI UHIYKIIHSL. 2
HHAYKUHUSA 3.5.3 Buxpesoe anekrpuueckoe none. CaMOWHAYKITUS. DHEPTUsi MATHUTHOTO TTOJISI. 2

IIpakT4eckue padoTsbI:
1. 3akon IJIEKTPOMArHUTHOMN MHIYKIIHH.
2. OJ1C MHAYKIMY B JBUKYIUXCSI IPOBOJHUKAX.




3 . SBrmenme CaMOMHAYKOHH

KOHTpOJILHaH paﬁoTa Imo TeMe <<3JI€KTpOMaI‘HI/ITHa5I WHIAYKIHA»

IIpumepHasi TeMaTHKA BHEAYIMTOPHOI CAMOCTOSITE/IbLHOM padoThI:

* beckOHTaKTHBIE METO/bI KOHTPOJISI TEMIIEPATYPHI.

* bunonspHble TPaH3UCTOPBI.

* Bupl anekTpuuecKux pa3psaaoB. DIEKTPUUECKUE pa3psIbl Ha CIIyX0e ueoBeKa.
* Kpuonnekrponuka (MUKpOIJIEKTPOHUKA U XOJIO).

* MarauTHbIe H3MepeHHs (IPUHIIMITBI TOCTPOSHUS TPHOOPOB, CLIOCOOBI M3MEPEHUS
MarHUTHOTO MOTOKA, MArHUTHOW MHAYKLIUN).

* Huxona Tecna: )xu3Hb 1 HEOOBIYaWHBIC OTKPBITHSI.

* OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOI CBEPXIIPOBOAUMOCTH.

* [IepeMeHHBIN 2TEKTPUYECKUN TOK U €r0 IPUMEHEHNE.

* [I1azma — yeTBEpTOE COCTOSIHUE BELIECTBA.

* [TonynpoBOAHUKOBBIE JATYMKU TEMIIEPATYPHI.

* [Ipupona geppomaruerusma.

23

4.Konebanus u 6o1rol

Tema 4.1
Mexannueckue
KO0J1€0aHUA U BOJHBI

Mexanunyeckue koJiedanus. KomedarennHoe JABUKCHUC. rapMOHI/I‘IGCKI/Ie KoJIEOaHHSL.
CBO6OI[HBIG MeXaHHYeCKHe KoeOanus. JInHelHbie MeXaHUuecKue Kojie0aTeIbHbIE CUCTEMEL.
HpeBpameHHe OHCPI'UU IIpU KoJIe0aTeIbHOM JBHXXCHHUU. CBO6OI[HBI€ 3aTyXarouue
MeXaHHYECKHE KoJieOanus. BBIHY)KIIGHHBIG MeXaHHYECKHE KOJICOaHMUS.

41.1

Yupyrue BoJsnbl. [lonepedynsie 1 MPoIOJIbHBIE BOJHBL. XapaKTEPUCTUKN BOJIHBL. Y paBHEHHE
4.1.2 riockoi oerymieit BoaHsl. aTepdepennus Bonn. [lonstue o qudpaxiauu BoiaH. 3ByKOBbIE
BOJIHBI. YJIbTPa3BYK U €ro IPUMEHECHHUE.

IIpakTHyeckue padborTsbi:
1. MasTHuKu.

KonrtpoabHasi pa6ora no reme «MexaHn4decKkue KOIeOAHUS U BOJTHBI»

Tema 4.2
DJIeKTPOMATHUTHBbIE
KoJieOaHusl

CBOOOIHBIE AEKTPOMArHUTHBIEC KoseOanus. Konebamenvuoiii konmyp. [IpeBpaiieHue
SHEPrUH B KOJICOATETLHOM KOHTYpE. 3aTyXarolIHe dJICKTPOMAarHUTHEIC KOJICOAHMUS.
['eHepaTop He3aTyXamIIUX EKTPOMArHUTHBIX KoJeOaHui. BeIHYXI€HHBIEC dJICKTPUUECKUE
Ko1e0aHusl.

421

[lepemennsblit TOK. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE ¥ HHIYKTUBHOE
422 COTIPOTHUBIICHHUS MTEPEMEHHOTO TOKa. 3aK0H OMa 15 AJIEKTPUIECKOM EMH IEPEeMEHHOTO
ToKa. PaboTa 1 MOIIHOCTH MEPEMEHHOTO TOKA.

['enepatopsl Toka. Tpancdopmaropsl. Toku Bbicokoi yactoTsl. [lonyuenue, nepenava u

4.2.3
pacripesielieHue 3IEKTPOIHEPTHH. [Ipobaembl sHepeocOepedcenus.

2,3

2,3




IIpakTHyeckue padboThbI:
1. KonebatensHeiii KOHTYp.
2. WHIYKTMBHOE M eMKOCTHOE CONMPOTUBJICHHE.

KonTpoJibHasi pa6oTa mo teme «DJIEKTPOMArHUTHBIC KOJICOAHUSDY

Tema 4.3
DJIeKTPOMATrHUTHbIE
BOJIHBI

371 DJNEeKTPOMAarHUTHOE I0JIe KaK 0COOBIN BHJI MaTEPHH.
" DJeKTpoMarHuTHbIe BOJHBL. Bubparop I'epua. OTKpBITHINA KoeOaTenbHbIH KOHTYD.

N3o6perenue paauo A. C. ITonoeiM. [TonsiTue 0 pagunocsszu. [IpumeneHune
AJIEKTPOMATrHUTHBIX BOJIH.

3.7.2 [TpunHtUIBEI paguocBs3u u TeneBuaeHus. Cpeocmea cesazu. Cnocobwl nepedayu un@dopmayuu.

2,3

KonTposbHasi pabora no reMe «JEKTPOMATHUTHBIE BOJTHBI

IIpumepHasi TeMaTHKAa BHeAyAUTOPHOI CAMOCTOSATEJIbHOI padoThI:

» Anexcangp CrenanoBud [TornoB — pycckuil yueHslid, n300peraTenb paauo.
* AnbTepHAaTHUBHAS SHEPTeTHKA.

* [IpousBoacTBO, Nepeaayda U UCIOIb30BAHUE IIEKTPOIHEPIUH.

* PazBuTHeE CpEICTB CBSI3H U PAAMO.

* CoBpeMeHHas CIIyTHUKOBAs CBSA3b.

* CoBpeMEHHBIE CPEJICTBA CBS3H.

* Tpanchopmatopsl.

* [ITkaJia 2JIEKTPOMArHUTHBIX BOJIH.

20

5.0nmuxa

15

Tema 5.1
IIpupona cBera

CKOopoCTh pacnpoCTpaHEHHs CBETA. 3AKOHBI OTPAKEHUS U NpenoMieHus ceeta. [lonHoe
OTpaKEHHE.

5.1.1

51.2 Jlunzel. [ a3 kak onmuueckas cucmema. OnTudeckue mpudopBkI.

2,3

IIpakTyeckue padoTsbI:
1. Tloctpoenue n300pa>keHUs] B TOHKOM JINH3€E

KonTpoJsbnas pabora no reme «lIpupona ceera»

Tema 5.2
BoJuHoBbBIE cBOliCTBA
CBeTa

WnTepdepenius ceeta. KorepeHTHOCTH cBETOBBIX Jyuel. IHTepdepeH1ns B TOHKUX
5.11 rieHkax. [Tomocel paBHoit Tonmmuel. Konbiia Hetorona. Mcnonb3oBanue nuTephepeHum B
HayKe U TeXHHKE.

51.2 [TonsiTue o rojorpagumu.

Hudpakmus ceera. Judpaxiums Ha MeNH B MapauIebHbIX Tydax. J(udpakimonHas pemnerka.

[MTonspuzanus nonepeunsix BoiH. [lonspuszanus ceera. J[BoitHOe mydenpenomiIeHue.

5.1.3 [Tonstponpl.

5.14 Jucnepcus ceeta. Bunbl ciektpoB. CnekTpsl ucmyckanus. CreKTphl MOTJIOMEHUS.

10

10



VYnerpaduoneroBoe u nHPppakpacHoe u3nydeHus. PeHrreHoBckue yuu. x npupona u

5.15 . 2,3
CBOMCTBA. AnekmpomazHumuoe usnyyenue I1K.
KonTpoJsbHasi pabora no teme «BojHOBBIE CBOICTBA CBETA» 1 2
IIpumepHasi TeMaTHKA BHEAYIMTOPHOI CAMOCTOSITE/IbHOM padoThI:
* ['onorpadus u ee npuMeHeHHeE.
* JIludpakius B HaIIEH KU3HH. 15
» Onruyeckue SBJICHUsS B IPUPOJE.
* CBeT — 2JIEKTPOMAarHUTHAsl BOJHA.
6.21emenmul KBAHMOGOU huU3UKU 18
Tema 6.1 6.1.1 KBanroBas runoresa [lnanka. ®oTOHBI. 2
KBanroBas ontuka
6.1.2 Buemnuit porosnexkrpuueckuii 3¢ dext. Buyrpennuit pororddexr. 4 2
6.1.3 Tumbr poTornemenToB. TexHUYECKHE YCTPOICTBA, OCHOBaHHBIEC HAa UCIIOJIH30BAHUHT 2,3
dbotodrpdexra. Domosnemenmot 6 ckanepe
IIpakTHyeckue padorTsbI:
1. VYpaBuenue DitHIITEHA. 2
2. DOTOHHI.
KonTpoabnasi pa6ora no reme «KBaHTOBas ONTUKA 1 2
Tema 6.2 6.2.1 Pa3BuTHE B3IJI10B Ha CTPOEHUE BEILIECTBA. 3aKOHOMEPHOCTH B @TOMHBIX CIIEKTpax 2
duzuka aToma o BOJIOPOJIA. 3
6.2 Snepnas monens atoma. OnbiTel 3. Pesepdopaa. Mogens atoma 23
Bonopoza no H. bopy. KBantoBelie renepaTopsl. JlazepHuiii npunmep. ’
Tema 6.3 6.3.1 | EcrecTBeHHast palOaKTHBHOCTh. 3aKOH PaJAMOaKTHBHOTO pacraja. 2
Pu3nkKa aTOMHOI0
sIpa 6.3.2 Crioco0Ob!1 HaOJIOICHHS U PErUCTPALlMU 3apsKeHHBIX yacTull. D¢ ¢ext BaBmioBa — 2
YepeHkona.
6.3.4 Crpoenue aTomHoro siipa. Jlepekt macchl, SHeprust CBA3M U YyCTOHYHUBOCTD 6 5
ATOMHBIX sJIEP.
6.35 SAnepuele peakiuu. MckyccTBeHHas pauoaKTUBHOCTS. Jlenenue Tsokensix saep. Llennas 2
sIepHas peakius. Ypanisiemas enHas peakuus. SnepHbiil peaktop.
6.36 [TosryueHne paguoakTUBHBIX U30TOIIOB U UX IPUMEHEHHE. bruonornueckoe nencTeue 9
paZiMOaKTUBHBIX U3ITydyeHUI. DlIeMeHTapHbIE YaCTUIBL.
IIpakT4eckue padoTsbI: 1
1. Dueprus cBsi3u aTOMHBIX S7Ep»
KonTposabHas padora no reMe «ATOM M aTOMHOE SIIPO» 1 2
IIpumepHasi TeMAaTHKA BHEAYAUTOPHOM CAMOCTOATEJIbHOI padoThI: 20

11



* Urops BacunbeBny KypuaToB — ¢u3uk, opraHu3aTop aTOMHOM HAYKU U TEXHHUKH.

» KoHcTpykuus u BuabI Ja3epoB.JlazepHbie TEXHOJIOTHH U MX HCIIOJIb30BaHHE.
* MeTtoabl HAOTIOACHHS U PETUCTPALIUN PATMOAKTUBHBIX U3TYYCHHUH U YaCTHIL.
* O0bscHeHue GOTOCUHTE3a C TOYKU 3PCHUS (PUBHUKH.

* DOTORIIEMEHTBI.

12



XapaKTepuCTHKA OCHOBHBIX BH/I0B YU4eOHOM AeSITeIbHOCTH CTYACHTOB

Conep:xkanue XapakTepucTHKA OCHOBHBIX BU/0B J1eSITEJIbHOCTH CTYJAE€HTOB (Ha
o0y4eHus1 YPOBHe y4eOHBbIX AeiCTBHI)
Beenenue 1. YMeHuss T1OCTaHOBKM  Iefiell  JESITeNbHOCTH,  IJIAaHHUPOBAHUS
COOCTBEHHOM NI€ATENbHOCTH Il JOCTHKEHHS TMOCTABIEHHBIX LIEJIEeH,
MpPEABUACHUS BO3MOXKHBIX PE3YyJIbTaTOB 3TUX JIEWCTBUM, OpraHU3aluu
CaMOKOHTPOJIA U OLICHKH IOJYYEHHBIX PE3yJIbTaTOB.
2. Pa3Butue CHOCOOHOCTM SICHO W TOYHO H3JaraTb CBOM MBICIIH,
JIOTUYECKH OOOCHOBBIBATH CBOIO TOYKY 3pEHUS, BOCIPUHUMATH M
AHAIM3UPOBATh MHEHHUS COOECEeIHUKOB, MPU3HABas IPAaBO JIPYroro
YEJI0BEKA HA UHOE MHEHHUE.
3. IlpousBenenue mzMepeHus: GU3NUECKUX BEIMYUH U OICHKA I'PaHUIIBI
IIOTPELIHOCTEN U3MEPEHUM.
4. TlpencraBiieHue TpaHUIIbl HOTPELTHOCTENH U3MEPEHHM MTPH MOCTPOCHUH
rpaduKoB.
5. YMeHHe BBICKa3bIBaTh THUIIOTE3bl Uil OOBACHEHUS HaOII0JaeMbIX
SIBJICHUU.
6. YMeHue nmpearaTb MOJENIHU SBICHUM.
7. Yka3aHue TpaHuIl MPUMEHIUMOCTH (PU3NICCKUX 3aKOHOB.
8. H3noxeHHe OCHOBHBIX MOJOXEHHH COBPEMEHHOW HAyYHOU KapTHHBI
MUpa.
9. IlpuBeneHue nmpuMepoB BIUSHUS OTKPHITHIA B (PU3UKE Ha MpOrpecc B
TEXHHUKE U TEXHOJOTHH MPOU3BOJICTBA.
10. Ucnonb3oBanue MuTepHera ans noucka nHGOpMaluu.
MexaHuka
Kunemaruka 1. TIpencraBneHne MEXaHUYECKOTO ABUKCHUS T€Ja YPaBHEHUSIMH
3aBUCHUMOCTH KOOPAMHAT U MPOEKIIMEN CKOPOCTH OT BPEMEHHMU.
2. llpeacraBneHue MEXaHUYECKOTO JBUKEHHS Teja rpaukaMu
3aBUCHUMOCTH KOOPAMHAT U MPOEKIMEN CKOPOCTH OT BPEMEHHU.
3. Omnpenenenne KOOPAUHAT TPOUICHHOTO TyTH, CKOPOCTH U YCKOPEHUS
Tena 1o rpadukam 3aBUCUMOCTH KOOPJAMHAT U MPOEKIIUNA CKOPOCTH OT
BPEMEHHU.
4. Omnpenenenue KOOPAUHAT IPONUIEHHOTO ITyTH, CKOPOCTU U YCKOPEHUS
TeJa MO YPaBHEHUSAM 3aBUCUMOCTU KOOPJAUHAT U MPOEKIUN CKOPOCTH
OT BPEMEHH.
5. TlpoBeneHue cpaBHUTEIHLHOTO aHATN3a PABHOMEPHOTO U
PaBHONEPEMEHHOTO IBUKEHHUI.
6. VYkazaHue HCMONb30BaHMS MOCTYNATENIBHOTO U BpaIaTeIbHOTO
JIBIDKEHUU B TEXHUKE.
7. TlpuoOpeTeHue ombiTa pabOTHI B TPYIIIE C BHITOTHEHUEM PA3TUIHBIX
COLIMAJIBHBIX POJIEH.
8. Pa3paboTka BO3MOKHOI CUCTEMBI JEHCTBHUI U KOHCTPYKIUHU AJIs
AKCIEPUMEHTAIBHOTO ONPEAEICHU KHHEMAaTUYECKUX BEJTUYHUH.
9. TlpexncraBnenue nHGOpPMAIIK O BUAAX ABMKCHHUS B BUJIE TaOIHIIBI
3akonbl coxpanenusi | 1. IIpuMeHeHMe 3aKOHA COXPAHEHUS UMITYJIbCA JIJISl BBIUMCIICHUS
M3MEHEHUHN CKOPOCTEN TeJ MPU UX B3aUMOJICUCTBUSIX.
2. U3mepeHue pabOTHI CHII M KI3MEHEHHE KHHETHUECKOM SHEPTUH Tela.
3. Beruucnenue paboThI CHII 1 U3MEHEHUS! KWHETUYECKON YHEPTHH Tea.
4. BpluncieHne MOoTeHINATLHON YHEPTUHN TEJ B TPABUTAIIMOHHOM TIOJIE.
5. OmpexneneHue NOTEHIIMAIBHON SHEPTUN YIIPYTO 1e(HOPMUPOBAHHOTO

TeJa 110 U3BECTHOM J1e(hopMallMy U )KECTKOCTH Tela.
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7.
8.

[IprumeHneHne 3aKoHa COXPaHEHUSI MEXaHUYECKOM SHEPTUU MPU
pacyerax pe3yiabTaToB B3aUMOAEHCTBUM TE IPaBUTALlMOHHBIMU
CUJIAMU U CHJIAMHU YTIPYTOCTH.

Ykazanwne rpanun IpUMCHUMOCTHU 3aKOHOB MCXAaHUKMU.
VYka3zanue yueOHbIX IUCUUIUIMH, IPU U3YYEHUH KOTOPBIX
HCIIOJIB3YIOTCSI 3aKOHBI COXPAHEHUSI

[0)

CHOBBI MOJIEKYJIAPHOH QU3NKH M TEPMOJIUHAMUKHI

OcHOBBI 1. BeinosiHeHNe SKCIEPUMEHTOB, CIYKALIUX JJIs1 000CHOBAHUS
MOJIEKYJISIPHOM 2. MonekynspHo-kuneruueckoid teopuu (MKT).
KHHETHYeCKOH 3. Pemenue 3a1a4y ¢ npUMEHEHHEM OCHOBHOTO YpaBHEHUS
TeOpHH. MOJICKYJISIPHO-KUHETHUECKON TEOpUH ra3oB.
HNpeanbHblii ra3 4. OmnpeneneHre napaMeTpoB BEUIECTBA B ra3000pa3HOM COCTOSIHUH Ha
OCHOBaHUU ypaBHEHUS COCTOSIHUSI M]ICAbHOIO Ta3a.
5. Ompenenenue mapameTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUU U
MPOUCXOAAIIMX TporieccoB 1o rpadukam 3apucumoctd p (T), V (T), p
V).
6. DxcnepumenrtanbHoe uccienoanue 3apucumoctu p (T), V (T), p (V).
7. TlpeacraBneHue B BUAE rpapuKkoB U30XOPHOT0, H300apHOTO U
M30TEPMHUYECKOTO MPOIIECCOB.
8. Bwrumnciienue cpeqHeil KHHETHYECKON SHEPTHH TEIUIOBOTO JIBH)KEHUS
MOJIEKYJI [10 U3BECTHOM TeMIepaType BellecTBa.
9. BeIcka3bpIBaHUE TUTIOTE3 ST OOBSICHEHHS HAOIIOAEMBIX SIBIICHUIA.
10. Ykazanue rpanuil IpUMEHUMOCTH MOJEIH «UIeallbHbII raz» u
3akoHOB MKT
OcHoBBbI 1. U3mepenue KonuyecTBa TEIUIOTHI B IPOIIECCaX TEIUIONEPEIadH.
TePMOAMHAMHUKH 2. Pacder xonmu4decTBa TEIUIOTHI, HEOOXOIMMOTO JUTSI OCYIIECTBIICHUS
3aJJaHHOTO Tpoliecca ¢ Tervionepenayeit. Pacyer nsmenenus
BHYTPEHHEH SHEPTUH TeJ, padOTHI U MEPEIaHHOTO KOJIMYECTBA
TEIUIOTHI C UCTIOJIB30BAHUEM MIEPBOTO 3aKOHA TEPMOJIUHAMUKH.
3. Pacuer paGoTsI, COBEpIIEHHOH ra30M, IO TPapUKy 3aBUCUMOCTH P
(V).
4. Boruncnenne paboTHI Ta3a, COBEPIICHHON NMPH N3MEHEHHH COCTOSTHUS
M0 3aMKHYTOMY LIUKITY.
5. Beruncnenue KIT[I mpu coBepiiernu ra3oM padoThI B IIpolieccax
M3MEHEHHUS COCTOSHUS TI0 3aMKHYTOMY ITUKITY.
6. OOBbsCHEHHE MPUHIUIIOB JICHCTBHSI TEIUIOBBIX MAIIIHH.
7. JleMoHcTpauus posiu (U3MKU B CO3JaHUU U COBEPLIEHCTBOBAHUU
TEIIOBBIX JIBUTATEIICH.
8. MUznoxeHue CyTH 3KOJIOTHYECKHUX MPpo0sIeM, 00YCIIOBIEHHBIX paboToil
TETUIOBBIX IBUTATENICH U MPEUIOKEHUE ITyTH UX PEIICHUSI.
9. Vka3zanue rpaHuil NpUMEHUMOCTH 3aKOHOB TEPMOIMHAMUKH.
10. YMeHue BecTH AMaior, BBICTYIINBATh MHEHUE ONTIOHEHTA,
y4acTBOBAaTh B AUCKYCCUU, OTKPBHITO BBIPAXKATh U OTCTAaUBaTh CBOIO
TOYKY 3pEHHUSL.
11. Yka3zanue y4eOHBIX AUCHUILIINH, IPH U3YYCHUH KOTOPHIX UCTIOIB3YIOT
yueOHbI MaTepran «OCHOBBI TEPMOAMHAMUKI
CpoiicTBa napos, 1. H3mepenue BIaXXHOCTH BO3/AyXa.
JKUIKOCTEIA, 2. Pacder xomuyecTBa TEIUIOTHI, HEOOXOIMMOTO TSI OCYIIECTBICHUS
TBEPIBIX TeJ npoliecca nepexo/ia BelecTBa U3 0JJHOTO arperaTHOro COCTOSTHUS B
Jpyroe.
3. DKCrHepuMeHTalIbHOE UCCIIeI0BAaHHE TEIJIOBBIX CBOMCTB BEIIECTBA.
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[TpuBeneHNEe MPUMEPOB KAMMJUIAPHBIX SBJICHUN B OBITY, IPUPOJIE,
TEXHUKE.

HccnenoBaHre MEXaHUYECKUX CBOMCTB TBEP/IBIX TEIL.

[TpumeHenne GU3NIECKUX MOHATUN U 3aKOHOB B yUeOHOM MaTepuase
npoeCCHOHATIBHOTO XapaKTepa.

Hcnonw3oBanue MaTepHETa 715 TOMCKa HH(OpMAIUK O pa3paboTKax
Y IPUMECHEHUSIX COBPEMEHHBIX TBEPBIX U aMOP(HBIX MaTepHajIOB

JIeKTPOIMHAMHUKA

DJIeKTPOCTATHKA

Boruncnenue cuil B3auMOAECICTBUS TOYEUHBIX JIEKTPUUECKUX
3aps10B.

Brluncnenne Hanps>KeHHOCTH 3EKTPUYECKOTO OIS OAHOTO U
HCCKOJIBKHUX TOYCUYHBIX 3JICKTPUICCKUX 3apsAa0B.

Bbluncienyre noreHnmana 3eKTPUIeCcKoro nojst OAHOTO U
HECKOJIBKMX TOYEYHBIX JIEKTPUUECKHX 3apsaaoB. 3mepenue
Pa3HOCTHU MTOTEHIUAJIOB.

N3MepeHne 3HEPTUU JIEKTPUUYECKOTO OIS 3aPSIKEHHOTO
KOHJIEHCATOpA.

BrrunciieHre 3HEprum 3JIEKTPUYECKOTO OIS 3apsHKEHHOTO
KOHJIEHCATOopA.

Pa3zpaboTka miana u BO3BMOXHOM CXEeMbI ACHCTBUI
AKCIIEPUMEHTAIILHOIO ONPEIEICHUS ANEKTPOEMKOCTH KOHAEH CaTopa 1
JIADJIEKTPUYECKON MMPOHUIIAEMOCTH BEILIECTBA.

[IpoBeneHrEe CpaBHUTENBHOIO aHANIM3a TPABUTALIMOHHOTO U
AJIEKTPOCTATHYECKOTO MOJIEH

ITocTosIHHBIN TOK

&

M3mepenne MOIIHOCTH 3J1eKTpudeckoro Toka. M3mepenue 3/1C u
BHYTPEHHETO COIIPOTUBIIEHUS] HICTOYHHUKA TOKA.

BeinonHnenne pacyeToB CUIIbI TOKA U HAIIPSDKEHUM Ha ydacTKax
anekTpudeckux uemnei. O0bsICHEHNE Ha IPUMEPE IIEKTPUUECKON
Henu ¢ AByms uctoyHukamu toka (31C), B KakoM cilydae HCTOUHUK
AIIEKTPUUYECKON IHEPTUHU paboTaeT B peKUME TeHEPaTopa, a B KAKOM
— B peXHUMe NOTpeOuTENs.

Omnpenenenue TeMnepaTypbl HUTH HakaiduBaHus. V3mepenue
IIEKTPUYECKOTO 3aps/a dJIEKTPOHA.

CHsiTHE BOJIBTaMIIEPHON XapaKTEPUCTUKH TMO/1A.

ITpoBeneHne cpaBHUTENBHOTO aHAJIN3A MTOIYIIPOBOJAHUKOBBIX TMOI0B
Y TPUO/IOB.

Hcnonb3oBanue MHTepHEeTa /U1 OKMCKa HHPOPMALIUU O
NEePCIEeKTUBAaX Pa3BUTHUS MOJIYIPOBOIHUKOBON TEXHUKH.

Y cTaHOBKa NPUYMHHO-CIIEACTBEHHBIX CBSI3EN

MarbuuTHble
SABJICHUS

No gk

N3mepenre MHAYKIIMM MarHUTHOTO 110J151. Beraucienue cui,
JIEHCTBYIOLIMX HA IIPOBOJHUK C TOKOM B MarHUTHOM II0JIE.
Beruncnenve cuil, AEMCTBYIOINIUX HA dJIEKTPUUYECKUAN 3apsil,
JBIKYIIUICS B MATHUTHOM I10JI€.

Uccnenosanue sABieHUN 3JEKTPOMArHUTHON WHYKIIHH,
CaMOUHIYKIUU.

Beruncnenue 3Heprum MarHuTHOTO MOJIS.

OOBsicHEeHHMEe NPUHIIHUIA ASHCTBHS SJIEKTPOIBUTATEIS.
OO0ObsicHeHHEe TPUHIIMIIA AEWCTBUS FeHepaTopa dJEKTPUIECKOro ToKa
U JIEKTPOU3MEPHUTEIBHBIX TPUOOPOB. OOBsICHEHNE TPUHLINTIA
neicTBUS Macc-criekTporpada, yckopuTesen 3apsiKeHHbBIX YacTHII.
OOBsiCHEHHE POJIM MATHUTHOTO 110JIs1 3eMJIM B XKU3HH PACTEHHIA,
KUBOTHBIX, YEJIOBEKA.
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10.

11.

[IpuBenenre MpUMEPOB MPAKTUIECKOTO MPUMEHEHUS N3YICHHBIX
SIBIICHUH, 3aKOHOB, TPHOOPOB, YCTPOKCTB.

[IpoBeneHME CpaBHUTEIHHOTO aHAJIM3a CBOMCTB
AIEKTPOCTATUYECKOr0, MArHUTHOTO U BUXPEBOTO 3JIEKTPUUECKHUX
TTOJIEH.

OObsiCHEHHE HA TIPUMEPE MarHUTHBIX SIBICHUHN, TOYeMY (QU3HKY
MO>XHO pacCMaTPHBATh KaK METAAUCITUTUINHY.

KoJse0anus v BOJHBI

Mexanuuyeckue 1. HccnenoBaHue 3aBUCUMOCTH I1€PHO/IA KOJICOAHUI MaTEMAaTHYECKOTO
KOJ1e0aHust MasiTHUKA OT €r0 JUTMHBI, MACChl M aMIUTUTY/bl KOJIeOaHui.
2. HccnenoBaHue 3aBUCUMOCTH IepHOa KoeOaHu Ipy3a Ha MpYKHUHE
OT €r0 MacCChl ¥ )KECTKOCTH MPYKHUHBI.
3. Bbruucnenue nepuoga konebaHU MaTEMaTHYECKOTO MasiTHUKA 110
M3BECTHOMY 3HAYECHHUIO €T0 JUTHHBI.
4. Bbruucnenue nepuojaa KouedaHuil rpy3a Ha MpyKHHE 110 U3BECTHBIM
3HAYEHUSIM €T0 MACChl M KECTKOCTH MPY>KUHBIL.
5. BbIpaboTka HaBBIKOB BOCIIPUHUMATh, aHAJTU3UPOBATb,
nepepadaTbIBaTh U MPEABABIATh HHPOPMAIIHIO B COOTBETCTBUH C
[IOCTaBJIEHHBIMU 331aYaMH.
6. IlpuBenenune npuMEpOB aBTOKOJICOATEIBHBIX MEXaHUYECKIX CHCTEM.
ITpoBenenue kiaccudukanuu KoaedbaHui
Ynpyrue BoJIHbI 1. U3mepenue nnuHbl 3ByKOBOM BOJIHBI 110 pe3yibTaTaM HaOJI0IeHU I
UHTEepEPEHIMH 3BYKOBBIX BOJIH.
2. Habmopnenue u 00bsicCHEHUE SIBICHUH HHTephEpEeHIINH U TU(PaAKIHH
MEXaHUYECKUX BOJIH.
3. IlpencraBnenue obiacTeil MpUMEHEHUS YIbTPa3BYyKa U MEPCIIEKTHBEI
€ro HCIOJIb30BaHUS B PA3IMYHBIX 00JaCTAX HAyKH, TEXHUKH, B
MEIUIUHE.
4. W3noxxeHue CyTH 3KOJOrMYECKUX Mpo0seM, CBI3aHHBIX C
BO3/ICHICTBHEM 3BYKOBBIX BOJIH Ha OPTraHU3M YeJIOBEKa
OaektpomaruuTHbie | 1. HalmoneHue ocummiorpaMm rapMOHMYECKHX KOJEOaHUH CUIIBI TOKA
KoJ1e0aHusA B LIEMH.
2. V3MepeHue 31eKTPOEMKOCTH KOHAEeHcaTopa. M3mepenue
WHIYKTHBHOCTH KaTYIIKH.
3. MHccnenoBanue sBIeHHs 3IEKTPUUECKOrO PE30HAHCA B
OCJIEA0BATEIILHON IEITH.
4. TlpoBeneHue aHAJIOTMM MEXTY (PU3NYECKMMHU BEIUYMHAMH,
XapaKTEPU3YIOIUMHU MEXaHUYECKYIO U 3JICKTPOMAarHUTHYIO
KoJsieOaTebHbIe CUCTEMBI.
5. Pacder 3HaueHMIT CHIIBI TOKA U HATIPSHKCHUS HA DJIIEMEHTAX LIEMH
MEPEMEHHOT0 TOKA.
6. HccrnemoBanue nmpuHIMNIa feicTBus TpaHcopmaropa. MccrienoBanue
NPUHIMIA JeWCTBUS TeHepaTopa NEPEMEHHOI0 TOKa.
7. HWcnonp3oBanue HTEpHETA /115 TTOMCKA MHPOPMAITUH O
COBPEMEHHBIX CIIOco0ax mnepeiaun AEeKTPOIHEPTUN
OuexkTpomarautHble | 1. OcymiectBienue paguonepeaayu u paauonpuema. Mccnenosanue
BOJIHBI 2. CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO
tenedoHa.
3. Pa3BuTHE IGHHOCTHOTO OTHOIIEHHS K U3y4aeMbIM Ha ypoKax (PU3UKU
00BEKTaM M OCBAaMBACMbIM BHAM JESITEITHHOCTH.
4. OObscHeHHE MPUHLIUIHAIBHOTO PA3INyUUs IPUPO/IbI YIPYTHUX U

OJICKTPOMArdMuTHBIX BOJIH.
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N3noxenune cyTu SKOJOTUUECKHUX MPOOJIeM, CBA3aHHBIX C
AIIEKTPOMArHUTHBIMU KOJIEOAHUSIMU U BOJTHAMMU.
OOBsicHEeHHE POJIN AJIEKTPOMArHUTHBIX BOJH B COBPEMEHHBIX
HcclieIoBaHnsAX BeeneHnnon

OnrTuka

IIpupoaa cBera

[IpruMmeHeHrne Ha IPAKTUKE 3aKOHOB OTPAXKEHUS U IPEJIOMIICHUS CBETA
NPy pEIICHUH 3a]a4.

Ornpezenenne CeKTPAIbHBIX TPAHULl YyBCTBUTEILHOCTH
YeJIOBEUECKOTO TJIa3a.

YMeHue cTpouTh U300paKeHUS MPEAMETOB, 1aBaACMbIC JIMH3AMHU.
Pacuer paccTosiHHS OT JTMH3BI 10 U300paKCHHS TpeIMeTa.

PacueT onTuyuecKoil CHIIbI IUH3EI.

N3mepenne GoKyCHOTO pacCTOSHUS JTUH3HI.

HcnblTanune Moaeneil MUKpPOCKOIIA U TEJIECKONA.

BoaHoBasi onTuka

PONMENOO AW

o

HaGnronenue siBneHust UHTEp(EpPEHUH 3J1E€KTPOMAarHUTHBIX BOJIH.
HabGnronenue siBneHus Tuppakiuy 3JIeKTPOMArHUTHBIX BOJIH.
HaOGnronenue siBeHus NOJspU3aluy J€KTPOMArHUTHBIX BOJIH.
W3mepenue [UTMHBI CBETOBOM BOJIHEI 110 PE3yIbTaTaM HAOIIOICHHS
SBJICHUS UHTEP(DEPEHIIUH.

HaGmoienue sBieHus Tupakiiuy CBeTa.

HaGnronenue siBieHus noyisipusaluy 1 gucrnepeun ceera. Ilouck
pa3IUYMiA U CXOJCTBA MEXTY TU(PPAKIUOHHBIM U IUCIEPCUOHHBIM
CHEKTpaMH.

[lepeuncienne METOIOB MO3HAHMS, KOTOPbIE NCIIOIB30BAHBI MTPH
U3yYEHHUH YKa3aHHbIX SBJICHUN

DJIeMeHThl KBAHTOBOH GU3NKH

KBanroBas onTuka

o

Habmonenue dorosnekrpuueckoro s¢dexra. O0bsICHEHHE 3aKOHOB
CroneToBa Ha OCHOBE KBAaHTOBBIX IPE/ICTABICHUI.

Pacyer MakcuManbHOM KMHETUYECKOM SHEPTUU IJIEKTPOHOB IIPU
doroanekTpuaeckoM ddekTe.

Onpenenenue pabOThl BBIX0/1a 3JEKTPOHA MO IpaduKy 3aBUCUMOCTH
MaKCUMaJIbHOW KHHETHYECKON SHEPTUH (POTOAIEKTPOHOB OT YACTOTHI
cBeta. M3mepenue paboThl BBIXOAA JIEKTPOHA.

[Tepeuncnenre npuOOPOB YCTAHOBKH, B KOTOPBIX IPUMEHSETCS
0e3MHepLUHOHHOCTD (hoTod(PPeKTa.

OO0BsicHeHHE KOPITYCKYJISIPHO-BOJTHOBOTO JTyaJii3Ma CBOMCTB (DOTOHOB.
OOBsicHEHHE POJIM KBAHTOBOM ONTUKU B Pa3BUTUU COBPEMEHHOMN
bu3uKH

Pdusuka aToma

No gk

Habmroienne nuHedvaTbix ClieKTPOB.

PacueT yacTOTHI U AJIMHBI BOJIHBI UCITYCKA€MOI'0 CBETA IIPHU IMEPEX0AC
aToma BOJIOPOJIa U3 OJHOTO CTAlMOHAPHOI'O COCTOSIHUS B APYTOE.
OO0BsicHEeHHE TTPOUCXOXKICHHS IMHEWUATOTO CIIEKTPa aTOMa BOJIOpOa
Y pa3anydus JIMHEHMYaThIX CIIEKTPOB Pa3JIMYHBIX T'a30B.

UccnenoBanue mmHEHYaToro CuexkTpa.

Hccnenoanue npuHIUIA paboOThl TIOMUHECIICHTHOM JIaMIIBI.
Ha6nronenue u o0bsACHEHHE PUHIINTIA IEHCTBHSI Jlazepa.
[IpuBeneHre mpuMEpPOB UCTOIB30BAHUS JIa3€pa B COBPEMEHHOW HayKe
1 TCXHHUKE.

Hcnons3oBanue MuTepHETa 1715 oMcKa WH(OpMALIUU O
MePCIEKTUBAX MPUMEHEHHUSI JIazepa

Pusuka aTOMHOIO
siapa

HaGnronenue TpekoB anbda-yactull B kamepe Buibcona.
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10.

11.

PerucrpupoBaHne SAepHBIX U3TYYCHUH ¢ TOMOLIBIO CUETYMKA
I'eiirepa.

Pacyer sHEpruu cBs3U aTOMHBIX SIED.

Omnpenenenue 3apsa 1 MacCoOBOTO YUCIIa aTOMHOTO S7pa,
BO3HHUKAIOILIETO B PE3YJIbTATE PaJUOAKTUBHOIO paclaja.
Brrancnenue sHepruu, 0CBOOOKTAIOIIEHCS TIPU PAIMOAKTHBHOM
pacmaze.

Omnpenenenue NpoayKTOB AIEPHON PEAKLIUHU.

Beruucnenue sHepruu, ocBoOOKAAIOMIEHCS IPU AEPHBIX PEaKIMIX.
IloHnMaHKe NPEUMYILECTB U HELOCTATKOB MCIIOJIb30BAHNS aTOMHOU
SHEPrUM U HOHU3UPYIOUIUX U3IIy4YE€HUH B IPOMBIIUICHHOCTH,
MEJULIIHE.

W3noxeHne CyTH 3KOJIOTHYECKUX NPOOIIEM, CBSI3aHHBIX C
OMOJIOrMYECKUM JEHCTBUEM PaJIMOAKTUBHBIX U3ITy4YEHUM.
[TpoBenenue kiaccuuKanmuy 31€MEHTAPHBIX YAaCTHIL IO UX
¢u3nUecKUM XapakTepHCTHKaM (Macce, 3apsly, BpeMEHH JKU3HH,
CIUHY U T. 11.).

[ToHnMaHue EHHOCTEH HAYYHOTO MTO3HAHHUS MUpPA HE BOOOIIE /ISt
YeJI0BEYECTBA B IIEJIOM, a JUIS KaXI0TO 00YdJaronIerocs JINYHO,
LIEHHOCTEHN OBJIAZICHHS METOIOM HAYYHOI'O NO3HAHUSA IS JOCTH)KEHHUS
ycrexa B J1II000M BUJI€ TPAKTUUYECKON JESITEIbHOCTH

B pe3yabTare ocBOeHUs1 Y4eOHOM JMCUMILINHBI 00y4al0IMIACA J0/2KeH 3HATH/IIOHUMATD!

Dusuueckue 0CHOBbL NPUHYUNA OCLICMBUs ANNAPAMHO20 00ecneyeHUss NePCOHAIbHBIX
KOMNbIOMepos8, nepugeputinbix YCmpoucms, 000py0osanus u KOMNbIOMEPHOLU
OpemexHUKU

O ponu mennosvix aenenull 8 pabome nepugeputiHblx ycmpoucms, 060py008anus u
KOMNbIOMEPHOU OPeMexXHUKU

O npumenenuu guzuueckux npubopos 6 pabome nepugepuiinbix ycmpoucms,
000pY006aHUsL U KOMIBLIOMEPHOU OPSEeXHUKU

Ilpumeuanue: Kypcugom gvioenen mamepuan nPo@eccuoHaIbHOU HANPAGIeHHOCIU

PexoMennyemas jureparypa
st cTynieHToB

1. Jmumpuesa B. @. ®uszuka 1ist npodeccHii u crenualbHOCTeH TeXHUYECKOTro npoduis:
y4eOHUKIs1 00pa30BaTeNbHBIX YUPEXKIEHUN cpell. mpod. odpazoBanus. — M., 2014.

2. [Amumpuesa B. @. ®uzuka nans npodeccuil v cennanbHOCTed TEXHUUECKOTo MPOopHUIIs.
CoOopHuk 3a1a4: yuel. mocobue i 00pa3oBaTENbHBIX YUPESKICHUM cpel. mpod.
oOpazoBanus. — M.,2014.

Jmumpuesa B. @., Bacunves JI. . duzuka juid npodeccuil U cnennaabHOCTEN

TexHuueckoronpodumns. KoHTponpHbIe MaTepuabl: yueo. MocoOus s yUpEeKISHUN cpe.
npod. obpazosanus /B. @. imutpuena, JI. U. Bacunbes. — M., 2014.

Jmumpuesa B. @. ®uzvka 1ist npodeccuii U CIeHaTbHOCTEH TEXHUUECKOTO MPOQUIIS.

JlaGopaTopHbIi TpakTUKYM: y4eb. mocoOus s yupexaeHuit cpen. mpod. oopazoBanus / B.
®. JImutpuena,A. B. Kopxyes, O. B. Myprazuna. — M., 2015.

JImumpuesa B.®. ®uzuka s mpopeccuil U CIernuaibHOCTeH TEXHUUECKOTO MPOuIIs:

AIIEKTPOHHBIN y4eO.-MeTO/I. KOMILIEKC i1 00pa30BaTeNbHBIX YUPEKICHHUH cpe. mpod.
obpazoBanus. — M.,2014.

18




o N

10.

11.
12.

o

NoabkowhE

Jmumpuesa B. @. ®uzuka 1uist mpoQeccrii U CIEUATbHOCTEH TEXHHYECKOTO PO
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o0pa3oBaTeNbHBIXyUpeKIeHUH cpell. mpod. odbpazoBanus. — M., 2014.
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HNuTepHer- pecypcsl
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3¢ (HEKTUBHOCTH).
www. ru/book (3nekTpoHHas OMOIHOTEYHAS CUCTEMA).
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11.
12.
13.
14.
15.
16.

www. alleng. ru/edu/phys. htm (O6pa3oBarensHbie pecypcbl MaTepHETA — DUH3HKA).

. Wwww. school-collection. edu. ru (Exunas komrexius mudpoBbix 00pa30BaTeIbHBIX

pEeCypcoB).

https//fiz.1september. ru (yaueOHO-MeTOoMUecKas Ta3zera «Dusukay).

www. n-t. ru/nl/fz (HoGeneBckue taypeatsl Mo PU3UKeE).

www. nuclphys. sinp. msu. ru (SInepnas ¢pusuka B UaTepuere).

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

www. kvant. mccme. ru (Hay4HO-TIONYJISIPHBINA (PU3UKO-MaTeMaTHYeCKHi xKypHan «KBaHT»).
Www. yos. ru/natural-sciences/html (ectecTBeHHO-HAY4HBIN KypHA Uit Mostoaexu «I1yTh

B HAYKY»).
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