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DeKTpOHHas BEpPCHsl TPOrPaMMbl HAXOIUTCS B METOIUYECKOM KaOMHeTe



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma oOrmieoOpa3oBarenbHOM y4eOHOW AUCHUIUTUHB «Du3KKay NpenHazHaueHa
Ui U3ydeHuss (U3MKA B TPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3AIUAX CPEIHETO
npoeccuoHaTBbHOrO 00pa30BaHus, PEATU3YIOMMX O00pa30BaTENbHYI0 MPOTPAMMY CPEIHETO
oOmiero oOpa3oBaHMs B IpeJesiax OCBOEHHUS OCHOBHOM IMpogecCHOHATbHONH 00pa3oBaTEIbHOM
nporpammbel CITIO (OINIOIT CIIO) Ha 6a3e OCHOBHOTO 00IIEro 0Opa3oBaHMS IMPH IMOJATOTOBKE
KBaJTM(HUIMPOBAHHBIX paboumnx, ciayxammx mo npodeccun  08.01.24 Macrep crossipHO-
TUTOTHUYHBIX, TAPKETHBIX U CTEKOJIBHBIX PadoOT.

[Tporpamma pa3paboTtana Ha ocHoBe TpeboBauuii ®I'OC cpemHero odiero oOpa3oBaHus,
MPEIBABISIEMBIX K CTPYKTYpE, COJACPKAHHIO M PE3y/bTaTaM OCBOCHUS YY€OHOW JMCIUTLIHHBI
«Du3nKay, B COOTBETCTBUU C PekoMEeHIanusMu 1Mo OpraHU3alyy MOJyYeHHUS CPEJHETO 00IIero
o0Opa3oBaHus B IpeJiesiax OCBOCHUS 00pa30BaTEIbHBIX IPOTPaMM CPEIHETO MPO(HECCHOHATHLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOro oOmiero ooOpazoBaHusi ¢ yderoM [IpumepHOil OCHOBHOM
00pa3zoBaTeIbHOM TPOrpaMMbl  CpefHero oOmiero o0pa3oBaHHs, OJOOPEHHOUN pelieHueM
(benepanbHOro y4eOHO-METOIUYECKOT0 00bEeTMHEHHS 0 001IeMy 00pa30BaHUIO (IIPOTOKOJ OT
28 utons 2016 r. Ne2/16-3), B 00beme 172 gacos.

Coneprxanue nporpammbl «OH3HKay HAIPABIEHO HAa TOCTH)KEHUE CIEAYIONIUX Yeell:

® OCBOCHHE 3HaHWI O (PyHTAMEHTAIBHBIX PU3NIECKUX 3aKOHAX U TPUHIIUIIAX, JICKANTUX B

OCHOBE COBPEMEHHOW (pU3MUecKoi KapTUHBI MHUpa; Hanbosiee BaXKHBIX OTKPBHITHAX B

o0macTi pU3MKH, OKA3aBIINX OTPEACIISIONISEe BIUSHUE Ha Pa3BUTHE TEXHUKA U

TEXHOJIOTHUH; METOJIaX HAYIHOTO MMO3HAHUS TPUPOJIBI;

® OBJIQJICHHE YMEHHUSIMH MPOBOJAUTH HAOIIOICHHSI, TUTAHUPOBATH U BBITTOJTHSATH

AKCTIEPUMEHTHI, BBIIBUTATh THIIOTE3bI H CTPOUTH MOJICITH, TPHUMEHSTH ITOJTyICHHBIE

3HAHMS M0 PU3UKE I 0OBACHEHUS Pa3HOOOpa3HBIX GU3NYECKUX SBJICHUN U CBOWCTB

BEIIECTB; IPAKTUYECKU UCIOJIb30BaTh (PM3MUECKUE 3HAHUS; OLIEHUBATh JOCTOBEPHOCTh

€CTECTBEHHO-HAYYHOU MH(pOpMaLHH;

® pa3BHUTHE MI03HABATEIIbHBIX HHTEPECOB, MHTEIIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IIpoliecce NPUOOPETeHNs 3HaHUM U YMEHUH 10 (PU3KKe ¢ MCIOJIb30BAaHUEM PA3IMUHBIX
HCTOYHHUKOB UH(MOPMALIMU U COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOT ],

® BOCNUTaHME YOEKAECHHOCTU B BO3MOXHOCTH MTO3HAHUS 3aKOHOB IIPUPOJIbI,

HCIOJIb30BAHUS JOCTHKEHUN (QU3UKU HA OJ1aro pa3BUTHS YEJIOBEUECKON IUBUIIN3ALNM;

HE00X0AMMOCTH COTPYIHHUYECTBA B IIPOLIECCE COBMECTHOI'O BBINIOJIHEHHUS 3a/1a4,

YBAKUTEIBHOIO OTHOLLIEHUS K MHEHMIO ONIMOHEHTA MPH 00CYXAEHUH NpoOieM

€CTECTBEHHO-HAYYHOT'O COJIEPKaHMsI; TOTOBHOCTH K MOPaJIbHO-3THYECKON OLIEHKE

UCIOJIb30BAHUS HAYYHBIX JOCTH)KEHUH, UyBCTBA OTBETCTBEHHOCTH 3a 3aLUTY

OKpY>XKarollel cpeibl;

®  UCIOJIb30BaHKWE NPUOOPETEHHBIX 3HAHUHM U YMEHUH IS PEIICHUs TPAKTHUYECKUX

3aJja4 OBCEHEBHOM XKU3HH, 0OecrieyeHns: 6e30MacHOCTH COOCTBEHHOM JKU3HHU,

palnMoHaIBFHOIO IPUPOAOIOIB30BAHNS M OXPAaHbl OKPY’KAIOIIEH Cpebl U BOBMOKHOCTh

IPUMEHEHMsI 3HaHUH [TPpH PeLlICHUHU 3a/1a4, BOSHUKAIOUINX B MOCIEAYIOIIEH

npoheccuoOHaNbHON 1EATEILHOCTH.

Buapl KOHTpOJISL: TEKYLIMNA, IPOMEKYTOYHBIN.

[IpennoururenbHble (GOPMBI OpraHU3aluU y4eOHOTO Tpoliecca: JeKIHH, YPOKHU-
MIPAKTUKYMbI, KOMOMHUPOBAHHBIE YPOKU U UX COUETAHUS.

OBIIASI XAPAKTEPUCTHKA YYEBHOU JUCHUINJIUHBI «®U3UKA»

B ocHoBe yueOHON aucuumuinHbl «PU3MKa» JEKUT YCTaHOBKAa Ha (popMupoBaHUE Yy
CTY/IEHTOB CHUCTE€MbI 0a30BbIX MOHATHH (DU3HUKU M MPEICTaBICHUN O COBpeMEHHOH (pu3nueckon
KapTHUHE MHpa, a TakXke BbIpabOTKAa YMEHMH NpPUMEHATh (QU3MYECKHE 3HAaHUSA, KaK B
npoeccuoOHaNbHON AEATENIEHOCTH, TaK U JUISl pEIICHHS )KU3HEHHBIX 33/1a4.

MHorue noyoXeHusi, pa3BUBaeMble (PU3UKON, pacCMaTPUBAIOTCS KaK OCHOBA CO3JaHUS U
MCIOJb30BaHUS MH(POPMALMOHHBIX U KOMMYHHMKalMOHHBIX TexHojorui (MKT) — oanoro u3
HaunboJiee 3HAUUMBIX TEXHOJIOTHYECKUX JOCTHXKEHUH COBPEMEHHOM LIMBUIM3AIUH.



dwusmKa JaeT K4 K NOHHUMAaHUIO MHOTOYMCIIEHHBIX SBJICHUN M MPOIIECCOB OKPYXKAro-
Iero Mupa (B €CTeCTBEHHO-HAYYHBIX 00JacTsX, COLMOIOTHH, SKOHOMUKE, S3bIKE, INTEPAType U
ap.). B ¢usuke popmupyroTcs MHOTHE BHBI JESTEILHOCTH, KOTOPBIE HMEIOT METAIPEIMETHBIN
xapakTep. K HUM B mepBylo odepenb OTHOCSTCSA: MOJEIMPOBAHHWE OOBEKTOB U IPOILIECCOB,
NPUMEHEHHE  OCHOBHBIX  METOJOB  TO3HAHUS, CUCTEMHO-WH(MOPMAIMOHHBIA  aHAJM3,
(dbopMyTUpOBaHWE THUIIOTE3, AHAIW3 W CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHUCTEMAaTHU3AIINS,
BBISIBJICHHE TPUYMHHO-CIICACTBEHHBIX CBS3€H, IMMOWCK AaHAJOroOB, YIpPAaBJICHHE OOBEKTAMH H
nporeccaMu. VIMEHHO 5Ta AWCIUILIMHA TTO3BOJSET ITO3HAKOMHUTH CTYACHTOB C HAyYHBIMH
METOJaMH MIO3HAHUS, HAYYUTh UX OTIUYATh TUIIOTE3Y OT TEOPHHU, TEOPHUIO OT IKCIIEPHMEHTA.

dus3nka HMEeT OuYeHb OOJBIIOE M BCEBO3PACTAIOIIEE YHUCIO MEXKIUCIHUILTHHAPHBIX
CBSI3CH, NMpPHYEM Ha YPOBHE, KaK NMOHATUHHOTO ammapara, Tak U WHCTPYMEHTApHsl U SIBJISICTCS
METOJUCHUIUIMHON, KOTOpas MPEAOCTABISCT MEKIUCUUIUIMHAPHBIA SI3BIK JUISL  OTIMCAHHMS
Hay4YHOU KapTHHBI MUpa.

®u3zurka ABISETCS CUCTEMOOOpa3yoluM (HakTOpPOM i €CTECTBEHHO-HAYUHBIX Y4EOHBIX

MPEIMETOB, TIOCKOJBKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE COACPIKAHUS XUMUH,
Ouonoruu, reorpaduu, aCTPOHOMHUU W CIHEIUAIBHBIX JTUCIUIUINH (TEXHUYECKAas MEXaHUKa,
ANIEKTPOTEXHUKA, DOJEKTPOHMKA M JAp.). YueOHas gucuumuinHa «@Pusuka»  co3jaer
YHHUBEpCAIbHYI0 0a3y Ui M3ydeHHUs oOmenpohecCHOHANbHBIX U CHEIHUaIbHBIX JUCIUIUINH,
3aKy1aJpiBasi PyHAAMEHT Ui [TOCIEAYIOEro 00ydeHus CTyIEHTOB.

[IpodunpHas  cocraBmsitomiass  oOmeoOpa3oBaTeIbHON  TUCHUIUIMHBI  «Du3nkay
peanmm3yercss B COJACp)KaHMHM OOYUYEHHs, KOJMYECTBE YACOB, BBIICISIEMBIX Ha W3y4YCeHHUE
OTIENFHBIX TEM IMPOTPaMMbI, TIYyOWHE WX OCBOCHHS CTYACHTaMH, OObeMe M Xapakrepe
MPaKTUYECKUX 3aHATUH, BUIaX BHEAYTUTOPHOU CaMOCTOSATENbHON pabOThl CTYIEHTOB.

[Ipu ocBoennu cnenuanpHOcTe CIIO TexHmyeckoro mpoduist mpodhecCHoHATHHOTO
oOpazoBaHus (pu3mka u3ydaercs Oosiee yriyOJIeHHO, Kak MpoQuiIbHas ydeOHas TUCITUTIINHA,
YUUTBIBAIOIAs CIeU(PUKY OCBAUBAEMBIX CIELIMATbHOCTEH.

B copepxanun y4eOHON AUCHUIUIMHBI «(pHU3MKa» MPU MOArOTOBKE OOy4arOMIMXCS IO
npodeccun «08.01.24 Macrtep CTONSAPHO-TJIOTHUYHBIX, MAPKETHBIX M CTEKOJBHBIX pPabOT»
NpodUIBLHON COCTABISAIONMICH SABJSAIOTCA pasnensl «Mexanuka», «OCHOBBI MOJICKYISIPHOU
GU3MKM U TEPMOIUHAMHUKN»,  «DJIEKTPOJMHAMUKA» U OCOOEHHO, TEMbI 3KOJOTHYECKOIrO
COJIepKaHus, TPUCYTCTBYIOUIUX MTOYTH B KaXJI0M pasjere.

Teopernueckue cBeeHUs MO (HPUZUKE TOTIOTHSIIOTCS IEMOHCTPALUSAMU U JIaOOPaTOPHBIMHU
pabotamu.

[IpodunbHas HaNIpaBIEHHOCTh OCYILECTBISETCS TaKkKe IyTéM YBEIMUYEHUS JOJU
CaMOCTOSITENIbHON pabOThl CTYIEHTOB, Pa3lIWYHBIX (OpPM TBOpUYECKON PabOTHI (IOArOTOBKU U
3amuThl  pedepaTtoB, MPOEKTOB), PACKPBHIBAIOIIMX Ba)XHOCTh M 3HAYUMOCTh TEXHHYECKOIO
poduiis BIOpaHHON CHEIUAILHOCTH.

MECTO YYEBHOM JUCHUILIMHBI B YYEBHOM ILVIAHE

VYueOnas gucuumiuHa «®Dusnkay ABIAETCS Y4EOHBIM MPEAMETOM 00s3aTelbHOU
npenmMeTtHoit obnact "EctectBennsie Hayku" ®I'OC cpennero oOriero oOpa3oBaHusl.

B npodeccuonanbHbIx 00pa30BaTENbHBIX OpraHU3aAIUAX, PEAM3YIOIINX 00pa3oBaTelb-
HYIO TIporpaMMmy cpenHero oomiero oOpasosanus B mpenenax ocsoenus OIIOIT CITO na Gaze
OCHOBHOTO o0miero oOpa3oBaHus, yueOHas gucnuruinHa «®PusnMka» HU3y4daercss B
obmieoOpazoBarensHoM Iukie yueOHoro tiana OIIOIT CIIO na 6a3e OCHOBHOTO OOIIETo
o0Opa3oBaHus ¢ MoxyueHueM cpeaHero odmero oopazoBanus (IITIKPC).

B yueOnpix mnanax [IIIKPC yueGHas muctmrminHa «Du3uKa» BXOAWT B COCTaB OOIIMX
0011e00pa3oBaTeNbHBIX YYEOHBIX AUCHUIUINH, (GOPMUPYEMBIX U3 00S3aTENbHBIX MPEIMETHBIX
obnacreit ®I'OC cpeanero obmiero obpazoBanus, ans npodeccuir CIIO cooTBETCTBYIOMIETO
npoduiis mpohecCHOHATBFHOTO 00pa30BaHUsI.



PE3YJbTATHI OCBOEHUA YUYEEHOM JUCIATLIIMHBI

OcBoenue conepkanust yaeOHoM qucuuIunHbl «Pu3nka» 00ecreunBaeT JOCTIKEHUE
CTY/IEHTaMH CJIEIYIOUINX PE3yJIbTaTOB:
®  JIUYHOCMHDBIX:

— YyBCTBO FOPAOCTH U YBOKEHUS K UCTOPUU M JOCTIDKEHHUSIM OT€YECTBEHHON
(busnueckoit Hayku; (PU3MUECKH IPaMOTHOE TIOBEICHNE B TIPO(HECCHOHATEHOM
NEeATeTBbHOCTH U OBITY IPpH 00paIeHnu ¢ IpuOopamMu M yCTPOICTBAMU;

— TOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHMS U MOBBIICHUS KBATH(DUKAIIUH B
n30paHHON PO(ECCHOHATBHOMN IEATETFHOCTH U O0BEKTHBHOE OCO3HAHUE POJIH
(U3NIECKUX KOMIIETCHIIUN B 3TOM;

— yYMEHHE UCIIOJIb30BaTh JIOCTHKEHHUS COBPEMEHHON (DPM3NIECKON HAYKH U (PU3HUECKIX
TEXHOJIOTUH IS TOBBIIIEHUS] COOCTBEHHOTO HHTEIUICKTYAJIbHOTO Pa3BUTHS B
BBIOpaHHOM MpodeccnoHaIbHOM e TeNbHOCTH;

— YMEHHUE CaMOCTOSITENIbHO 100bIBAaTh HOBBIE /1715 ce0s (hpr3ruecKre 3HaHUS, UCTIOJb3Ys
JUTSL ATOTO JTOCTYITHBIE NCTOYHUKH WH(POPMALINH;

— yYMEHHE BBICTPAaWBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIIEHHS B KOMAH/IE 110 PEIICHUIO
0o0IMX 3a7a4;

— yYMEHHE yIpaBIsTh CBOCH IMO3HABATEIHHON EATEIHHOCTHIO, TPOBOIUTH CAMOOIICHKY
YPOBHS COOCTBEHHOTO MHTEIUICKTYAILHOTO Pa3BUTHS;

—  CIIOCOOHOCTH MPOTHBOCTOSATH UACOJIOTHH SKCTPEMHU3Ma, HAITMOHAIN3MA,
KceHO(POoOHH, TUCKPUMHHAIIH 10 CONMATBHBIM, PEIUTHO3HBIM, PACOBBIM,
HAI[MOHAIEHBIM TIPU3HAKaM ¥ J[PYTUM HETAaTHBHBIM COIMATBHBIM SIBIICHUSM

*  memanpeomemmulx:

— HCIIOJIb30BaHMUE PA3JIMYHBIX BUIOB T03HABATEIBLHOM EATEILHOCTH JUIsl PELICHUS

— (u3myeckux 3aga4, MPUMEHEHHE OCHOBHBIX METO/IOB TIO3HAHUs (HAOII0ICHNUS,
ONMCAHMSI, U3MEPEHUS, SKCIIEPUMEHTA) JUIsl U3YYEHUS Pa3IMUHbIX CTOPOH
OKpYKarollen 1eMCTBUTEIIbHOCTH;

— HCIO0JIb30BaHUE OCHOBHBIX MHTEJUIEKTYaIbHBIX ONEpaLnii: IOCTAHOBKHU 3aauH,
(GbopMynupoBaHUs TUIIOTE3, AaHAJIN3A U CUHTE3a, CPaBHEHUs, 000011eHus,
cUCTeMaTH3alluH, BbISBICHUS IPUYMHHO-CIIEICTBEHHBIX CBsI3€H, IOMCKA aHAJIOTOB,
(dbopMynupoBaHUS BBIBOAOB AJISl U3YUYEHUS PA3IUUHBIX CTOPOH (PU3NYECKUX
00BEKTOB, SIBIEHUI U IPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOUMOCTb
CTAJIKUBAThCsl B IPO(ECCUOHAIBHOMU cdepe;

— yYMEHHE I'€HEepHUPOBATh UJIEH U ONIPENENIATh CPEACTBA, HEOOXOUMBIE ISl UX
peanu3anuu;

— yYMEHHE UCIO0Jb30BaTh Pa3IMUHble HICTOUHUKHU AJIS OJTydeHUsl (pru3nueckon
uH(pOpMaIUHY, OLIEHUBATh €€ JOCTOBEPHOCTb;

— yYMEHHE aHAJIM3UPOBATh U MPEACTABIATh HHPOPMALIUIO B Pa3INYHBIX BUAX;

— yMeHHe MyOJUYHO MPEICTaBIATh PE3YJIbTaThl COOCTBEHHOI'O MCCIIEI0BaHUs, BECTH
JMCKYCCHH, JOCTYITHO U TApPMOHUYHO COYeTas coJepkaHue 1 (GopMsl
MpeCTaBIIEMON HHPOPMALIUY;

®  npeomMemHbvix:

— c(opMHUPOBAHHOCTH MPEJICTABIECHUH O POJIN U MecTe (PU3UKU B COBPEMEHHOMN
Hay4YHOH KapTHHE MUPA; IOHUMaHHe (PU3NYECKON CYIIHOCTH HAOII0JaeMbIX BO
Bcenennoii sBnenuit, posau Gpusnku B GopMUPOBAHUU KPYTro3opa U (pyHKIIMOHAIBHON
I'PaMOTHOCTH YeJIOBEKa JUIsl pellieHHs MPaKTUYECKHX 3a/1a4;

— BJIQJICHUE OCHOBOTOJAraroIuMHU (PU3MUECKUMHU MTOHATUSIMH, 3aKOHOMEPHOCTSAMH,
3aKOHAMH U TEOPUSMH; YBEPEHHOE UCIOJIb30BaHUE (PU3HMUECKON TEPMUHOJIOTHU U
CHUMBOJIMKHY;

— BJIQJICHUE OCHOBHBIMM METOJAMHU HAYYHOTO MMO3HAHHUS, UCIIOJIb3YEeMbIMH B (pr3HKe:
HaOJI0IeHUEeM, OTTMCAaHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;



— yMeHus o6pabaThIBaTh pe3ynbTaThl N3MEPEHUH, 0OHAPYKUBATH 3aBUCUMOCTH MEXKIY
(GU3NYECKUMU BEIMYMHAMH, OOBSCHATH MOJyYeHHBIE PE3YNIbTaThl U 1€71aTh BBIBOIbI;

— chopMHUpPOBaHHOCTH YMEHHUS pemaTh (GU3NIECKUe 3a1a4H;

—  c(opMHUPOBAHHOCTH YMEHHUSI IPUMEHSTH MOJTYYCHHBIE 3HAHUS ISl 0OBSICHEHUS
YCJIOBHI MPOTEKaHUs (U3NUECKUX SABICHHUI B IPUPOJE, TpodecCnoHaIbHOM cdepe u
JUI IPUHATHS PAKTUYECKUX PELLIEHUI B IOBCETHEBHOM KU3HU;

—  cOPMHUPOBAHHOCTH COOCTBEHHOH TO3HIIMH 110 OTHOIICHUIO K (Pr3MdecKoi

nH(pOpMAIIHH, TIOTy4aeMON U3 Pa3HBIX HCTOYHUKOB.

B peammzamuu TpeGoBanuit dDenepasbHBIX TOCYAApPCTBEHHBIX 00pa30BaTEIIbHBIX
CTaHIapTOB 00mero M npo(ecCHOHATBLHOTO 00pa30BaHUS HEOOXOAMMO YUYUTHIBATH Kak
(dbopMupoBaHHE YHUBEPCAIBHBIX YIEOHBIX EHCTBUMN, TaK M OOIIKUX U MPEIMETHBIX KOMITETCHIINH
JUIS TTOJTY4EHUS TUYHOCTHBIX, METAPEIMETHBIX U IPEIMETHBIX PE3YJIbTAaTOB.

B mporpaMMmy BKIIOUYEHO COJEpKaHUE, HallpaBJI€HHOE Ha (OPMUPOBAHUE Y CTYAECHTOB
0o0IIMX KOMIIETEHIMH, HeoOXoauMbIx misi kadectBeHHoro ocoenus OIIOII CIIO na 6aze
OCHOBHOTO 00111ero 00pa3oBaHus ¢ MOJIYYEHUEM CPEIHEro 001ero o0pa3oBaHus U MPOrpaMMbl
MOJTOTOBKHM KBaJTM(HUIIMPOBAHHBIX paboumx, ciayxammx mno npodeccun  08.01.24 Macrep
CTOJIIPHO-TUIOTHUYHBIX, TAPKETHBIX U CTEKOJIBbHBIX padoT.

OK 01. BoiOupare cnocoObl pemieHus 3afad MpodeccuoHalbHOM N1eATeNbHOCTH,
MPUMEHHUTENHHO K Pa3IMUYHbIM KOHTEKCTaM;

OK 02. OcymiecTBisTh NOUCK, aHAJIW3 U MHTEpHpeTaluio nHhopMaum, HeoOX0IUMO
JUIS BBITIOJIHEHUS 33734 pOo()eCcCUOHATLHOM JesITeNbHOCTH;

OK 03. IlmanupoBaTb ¥ pealn30BbIBaTh COOCTBEHHOE MpOQecCHOHANbHOE U
JUYHOCTHOE Pa3BUTHE;

OK 04. PabGotath B KOJIJIEKTHBE U KoMaHzAe, 3(p(GEKTHBHO B3aUMOJEIHCTBOBATH C
KOJIJIEraMH, pyKOBOJICTBOM, KJIINEHTAMH;

OK 05. OcyiiecTBasAiTh YCTHYIO U MUCBMEHHYI0 KOMMYHHUKAIIMIO HA TOCYIapCTBEHHOM
A3BIKE C YUETOM OCOOEHHOCTEH COLIMAIbHOTO U KyJIbTYPHOIO KOHTEKCTA;

OK 06. IIposBaaATh TIpaXAaHCKO-MATPUOTHYECKYIO TO3UIMI0, JEMOHCTPUPOBATH
OCO3HAHHOE MOBE/ICHHE HAa OCHOBE TPAJAULIMOHHBIX 00I€UEI0BEYECKUX [IEHHOCTEH;

OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKPYKAOIIEH CPEJIbl, peCypcoCcOepereHHIO,
3pPEeKTUBHO ACHCTBOBATH B UPE3BBIYANHBIX CUTYALIUAX;

OK 09. MW cnonw3oBarh uWH(MOPMAIMOHHBIC TEXHOJIOTHH B NPodeccHOHaTbLHOM
NeATeNbHOCTH;

OK 10. Ilonp3oBaThcsi mpodeccHOHATBLHON AOKYMEHTAllMEeH Ha TOCYJapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.

COJIEP)KAHUE YYEFHOM JUCITATLINHBI
Bsenenue

®dusuka — QyHIaMEeHTalIbHas HayKa O IPUPOJIE.

EcrecTBeHHO-Hay4YHBIN METOJ IIO3HAHUS, €T0 BO3MOXKHOCTH U TPaHULbI IPUMEHUMOCTH.
DKCIEpUMEHT U TEOpHs B Mpolecce MO3HAHUS Ipupoabl. MoaenrpoBanue GU3NUECKUX SBICHUN
u mpoueccoB. Poyib sKcnepUMeHTa M TEOPUM B MpOLEcCEe MO3HAaHUA Npupoisl. Dusndeckas
BenuuuHa. [lorpemHocTy u3Mepenuil ¢usndeckux BenuuyuH. Pusndeckue 3akoHbL. ['paHUIIBI
IPUMEHUMOCTH (HU3UYecKuX 3akoHOB. IloHsTHEe O ¢u3nueckoil KapTHHe MHpa. 3HaueHHUE
¢u3uku npu ocsoenuu npodeccuit CIIO u cnenumansHocTeit CIIO.

1. Mexanuka

Kunemaruka. Mexanunueckoe nsmwxenue. [lepememenue. Ilyrs. Ckopocts. PaBHOMEpHOE
NPSMOJIMHENHOE JBW)XXEHHE. YCKOpeHue. PaBHONEepeMEHHOE NPSIMOJIMHEMHOE MBH)KEHHUE.
CBobGosnHoe maneHue. [IBmxeHue Tena, OPOILIEHHOTO MO YIJIOM K TOpH30HTY. PaBHOMepHOe
JBUKEHHE [0 OKPYKHOCTH.



3akonbl Mmexannku Hetotona. Ilepssiii 3akon Hetotona. Cuna. Macca. Umnysnsc. Bropoit
3akoH HproroHa. OCHOBHOH 3aKOH Kiaccudecko AMHAMMKHU. Tperuil 3akoH HproToHa. 3akoH
BceMHUpHOro TAroTeHus. I 'paButanmonnoe moisie. Cuna Tspkectd. Bec. CnocoObl m3mepeHwHs
Macchl Te1. CHilbl B MEXaHHMKE.
3aKOHBI COXpaHEHMsI B MEXAHHUKE. 3aKOH COXPAHEHUS UMITyJbca. PeakTuBHOE JBUKEHUE.
Pabora cunbl. Pabora moreHumanbHbIX cuil. MourHocTh. DHeprusi. KuHerndeckas SHEprusi.
[ToTeHumanpHas sHeprus. 3aKOH COXpaHEHUsI MeXaHMuYecKoW sHepruu. llpumeHeHue 3aKOoHOB
COXpPaHEHHUS.
JlemoHCcTpanmu
3aBUCUMOCTb TPAEKTOPHU OT BbIOOpA CUCTEMBI OTCUETA.
Buibl MeXaHMUECKOTO JBUKEHMUSL.
3aBUCUMOCTb YCKOPEHUS TeJla OT €r0 Macchl U CUJIbL, JeMcTBYIOIIEH Ha Teno. ClokKeHHe CHIL.
PaBeHCTBO M NPOTHMBONOJIOKHOCTh HANpaBiI€HHS CHJI JEHCTBUS M MPOTHUBOJAEHCTBUA.
3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOpMaIiH.
Cunbl TpeHuUsL.
HesecomocTs.
PeakTuBHOE nBIKEHUE.
[lepexon noTeHIMAIBHONW PHEPTUHU B KHUHETUUECKYIO M 00paTHO.
JlabopaTopHbie pabOTHI
Hccnenosanue nBykeHns Teina Mo NIEUCTBUEM IIOCTOSIHHON CUJIBI.
N3ydeHue 3aKkoHa COXpaHEHUS] UMITYJIbCA.
CoxpaHeHre MEXaHUYECKON PHEPTUH NPU IBHKEHUH Tella MO0 IeUCTBUEM CHIT TSKECTH
U yIPYroCTH.
CpaBHeHue pabOThI CUJIBI C U3MEHEHHEM KUHETUUYECKOM SHepruu Tena.
N3yuenne 0coOEHHOCTEH CUITBI TPEHUS (CKOTBKEHHUS ).

2. OCHOBBI MOJIEKYJIIPHON (PU3MKH ¥ TEPMOIMHAMUKH

OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON Teopur. MneanpHblid Ta3. OCHOBHBIE MOJOKEHUS
MOJIEKYJISIPHO-KUHETHYECKOM Teopuu. Pa3mepsl M Macca MOJIEKYdl W aTOMOB. bpoyHOBCkoe
newkenne. uddysus. Cunbl u 3HEPrUs MEKMOJEKYIAPHOTO B3auMojeicTBus. CTpoeHue
ra3oo0pa3HbIX, KHUAKHUX U TBepAbIX Tesl. CKOPOCTH IBMKEHHS MOJIEKYIT U HMX H3MEpEHHUE.
WNneanbuspiii raz. [laBnenue raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETUYECKOU TEOPUU
razoB. Temmeparypa u ee u3MepeHue. ['a3oBbie 3aKOHBL. AOCOIIOTHBIA HYJIb TEMIEPATYpPHI.
TepmonnHaMuueckas nikajga TeMIepaTypbl. Y paBHEHHE COCTOSHUS UAECATBHOTO raza. MoispHas
ra3oBasi IOCTOSTHHAA.

OcHoBbl TepMoarHaMUKUA. OCHOBHBIE TOHATHS U ONpeleseHus. BHyTpeHHss >Heprus
cucTeMbl. BHyTpeHHsAs sHeprusi ujaeanbHOro raza. Pabora u TeruoTa kak (Gopmbl mepemayu
SHepruu. TermnoeMKoCThb. YaeiabHas TeIUIOEMKOCTh. YpaBHEHHE TemioBoro OamaHca. [lepsoe
Hayano TepMOIUHAMHKU. AnualaTHelid mpouecc. [Tpunuun aeiictBus teroBoit Mammubl. KITJ]
TEIUIOBOTO jBUrarens. Bropoe Havamo TepMoJMHAMHMKU. TepMOAMHAMHYECKas IIKaia
Temrneparyp. X0J0AuIbHbIe MalllMHbIL. TerioBble apurarenu. OxpaHa npupoibl.

CpoiictBa mapoB. VMcnapenue u koHaeHcauus. HaceileHHsli map u ero cBoiictBa. AG-
COJIIOTHAsT M OTHOCUTENbHAs BIAXKHOCTh BO3Ayxa. Touka pocbl. Kunenwe. 3aBucuMocThb
TeMIepaTypbl KUMEHUs OT JaBiieHus. [leperpeTslil map u ero Ucrnoiab30BaHUE B TEXHUKE.

CBoiicTBa XuJIKOCTEH. XapaKTEepUCTHKA >KUJIKOIO COCTOSHMS BemiectBa. lloBepxHocT-
HBIM CJIOM JKHUJKOCTU. DHEPIUsl MOBEPXHOCTHOTO CJOA. SIBIIEHHUS Ha TpaHULE >KUJIKOCTH C
TBEPbIM TesloM. KanuisipHble sBICHHUSL.

CpoiicTBa TBepAbIX Tel. XapaKTepUCTHKA TBEPIOIO COCTOSIHHMS BEIIECTBA. YTPYyrue
CBOMCTBAa TBepAbIX Tei. 3akoH ['yka. MexaHuueckue cBOMCTBa TBepAbIXx Tel. TeroBoe
pacuIMpeHue TBEpIbIX Te U )kuaKkoctel. [InaBnenue u kpucrammsausi.

JleMmoHcTpanyu

JIBukeHne OpOyHOBCKHX YaCTHII.

Huddysus.



N3meHeHue naBieHus ra3a ¢ UI3SMEHEHHEM TEMIIEPATYphl IIPU MOCTOSIHHOM 00BbEME.
N3oTepmuueckuii 1 n300apHBIA MPOIECCHI.
V3meneHre BHYTpEHHEH SHEPTHH TEJI IPU COBEPILICHUH PAOOTHI.
Mogenu TEeIIoBbIX JABUTATENEH.
Kunenue BoabI IpU NIOHWKEHHOM JaBJICHUU.
IIcuxpomeTp u rurpomerp.
SIBneHus MOBEPXHOCTHOIO HATSKEHUSI U CMAYMBAHMS.
Kpucramnsl, aMmopgHbIie BelecTBa, JXUAKOKPUCTATUINICCKUE TeTa.
JIaboparopHbie pabOTHI
N3mepenue BIaxxHOCTH BO3/1yXa.
N3mepenne noBEpXHOCTHOTO HATSHKEHUS )KUIAKOCTH.
Habnronenue nmpouecca kpucraumsanuu M3ydenne nepopmanmu pactspkenus. M3ydenne
TEIIJIOBOTO PACIIUPEHUS TBEPABIX TEIL.
N3yuenne ocoOeHHOCTEN TEMIOBOTO PaCIIMPEHUS BOIBL.

3. DuekTpoaMHAMHKA

DNeKTpUYEeCcKoe TMoje. DJIEKTPUYECKUE 3aps/ibl. 3aKOH COXpaHEHMs 3apsja. 3aKoH
Kynona. Dnexrpuueckoe mone. HampsbkeHHOCTh snekTpuyeckoro mosst. [lpunnun cymep-
no3unuu nojieid. Pabota cun anexkrpocrarudeckoro nods. [loTenmuan. Pa3HocTh mOTEHITMATIOB.
OKBUIMOTEHIIUANIbHBIE  TOBEPXHOCTU. CBSI3b MEXJIYy HaNpsHKEHHOCTBIO W Pa3HOCTHIO
MOTEHITMAJIOB AJIEKTPUYECKOTO ToJsl. JIMdIeKTpuku B dyekTpuueckoM moje. [lonspusarus
TUdIIeKTpUKkoB. [lpoBogHuku B anektpudeckom mone. KowuaeHcatopel. CoeauHeHHE KOH-
JIEHCATOPOB B OaTapero. DHEPrus 3apsHKEHHOTO KOHACHCATOpa. DHEPTHsl JJIEKTPUIECKOTO TOJIS.

3aK0HBI TIOCTOSIHHOTO TOKA. Y CIIOBHUS, HEOOXOAUMBIC /IJIi BO3SHUKHOBEHHS W TOJICPKa-
HUS AJEKTpUYEecKoTo Toka. Cuia ToKa M IUIOTHOCTH TOKa. 3akoH Oma i ydacTka 1enu 0e3
OJIC. 3aBUCMMOCTb JJIEKTPUYECKOTO CONPOTUBICHHUS OT MaTepHaia, JIMHBI U TUIOIIAIN
MONEPEYHOI0  CEYEHUs IMPOBOJHUKA. 3aBUCHMOCTb  AJIEKTPUYECKOTO  CONPOTUBIICHUS
MIPOBOJHUKOB OT TEMIIEpaTypbl. DJIEKTPOJBIKYIAs CHJIA MCTOYHUKA TOKA. 3akoH Oma s
nojiHo# 1enu. CoenquHeHne npoBOAHUKOB. COETMHEHNE UCTOYHUKOB AJIEKTPUUYECKON YHEPTUH B
Oarapero. 3akoH JIxoyms—IJlenma. PaGota W MOIIHOCTH D3JEKTPUUYECKOTO TOKa. TeruioBoe
NEUCTBYUE TOKA.

DnexTpuyeckuil TOK B HoJynpoBogHuKax. CoOCTBEHHas MPOBOJAMMOCTBH MOJIYIPOBOJ-
HUKOB. [lonmynpoBoiHUKOBBIE TPHOOPEI.

MarnutHoe nose. Bektop MHAYKIIMM MAarHUTHOTO NOJisA. J(elicTBe MarHUTHOTO MOJIs Ha
NPSAMOJIMHEHHBIA MPOBOJHUK C TOKOM. 3akOoH Awmriepa. BzaumonelicTBue TOKOB. MarHUTHBIN
notok. PaGora mo mnepeMenieHHIO MPOBOJHUKA C TOKOM B MarHuTHOM moje. JlelicTBue
MAarHuTHOTO MoJs Ha ABwKywmuics 3apsafa. Cuia JlopeHua. Onpenenenue yaenbHOTO 3apsja.
YckopuTenu 3apsKEeHHBIX YaCTHLL.

DNeKTpOMarHuTHasE MHAYKUWA. DJEKTPOMAarHUTHas WMHAYKIUSA. BuxpeBoe snekrpuue-
ckoe mnosie. CaMOMHAYKIKS. DHEPrusi MAarHUTHOTO MOJIS.

JemoHcTpanuu

B3aunmoelicTBre 3apsyKeHHBIX TEIL.

[IpoBOAHMKY B 3IEKTPUYECKOM TMOJIE.

JIMBIIEKTPUKY B SJIEKTPUUYECKOM TIOJIE.

Konpnencaropsl.

TennoBoe elcTBUE AIEKTPUUECKOTO TOKA.
CoOcTBeHHAs U TPUMECHAs TPOBOAUMOCTH TOTYITPOBOTHUKOB.
ITonynpoBOAHUKOBBIN THOL.

Tpansucrop.

OmneIT Opcrena.

B3anmoelicTBrE MPOBOIHUKOB C TOKaMHU.
OTKJIOHEHHUE ANEKTPOHHOTO MMy4YKa MarHUTHBIM T1OJIEM.
DNEeKTpOABUTATEND.

DNEeKTPOU3MEPUTENBHBIE TPUOOPHIL.



DNEeKTpOMarHUTHAS UHIYKIUS.

OnsiTel @apagnes.

3aBucumocth J/IC caMOMHAYKLIHH OT CKOPOCTH HM3MEHEHMsI CHJIBI TOKa U MHAYKTUBHOCTH
MIPOBOJIHUKA.

Pabota snexrporeneparopa.

Tpanchopmarop.

JIaboparopHbie pabOTHI

Nzyuenne 3axona Oma Juis ydacTKa IeTH, MOCIEIOBATEIBHOTO W MApajlICIbHOTO COENIH-
HEHHSI IPOBOTHUKOB.

N3yuenue 3akona OMa A1 OJIHOM Liemu.

W3yuenne siBneHMs SIEKTPOMArHUTHON MH/TyKIIHH.

Omnpenenenue ko3 duimenTa noae3Horo ASUCTBHUS MEKTPHUUECKOTO YaHUKA.

Omnpenenenne TeMrepaTypbl HUTH JaMIThl HaKaTHBaHUSI.

Omnpenenenue DJIC 1 BHYTPEHHETO CONMPOTUBIICHUS UCTOYHUKA HATIPSDKCHUSL.

4. KonebGaHHS ¥ BOJTHBI

Mexanuveckue koisiebanus. KoinebartenpbHoe aBrkeHue. ['apMoOHWYECKHE KoJieOaHUSI.
CBoOoiHBIE MexaHuYeckue KoJjiebaHus. JIMHeliHble MEXaHWYecKue KoJeOaTeIbHbIE CUCTEMBI.
[IpeBpamenne sHepruum mpu  KojeOaTenbHOM  JBHKeHHMH. (CBOOOJHBIE — 3aTyXarollue
MeXaHWYecKue Koyebanus. BeiHyXIeHHbIe MEXaHUYeCKue KoeOaHusl.

VYrupyrue BonHsl. [lonepeunbsie 1 IpoIOJIBHBIE BOJIHBI. XapAaKTEPUCTUKHU BOJIHBL. YpPaB-
HeHue Iulockoil Oerymel BoiHbl. MHTepdepenuuss BonH. [loHsTHe 0 nAudpakuuym BOJH.
3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €r0 IPUMEHEHUE.

OnexkTpoMarHuTHbIe KojeOaHus. CBoOOAHbBIE AJIEKTpOMAarHuTHele KosebGanus. Ilpe-
BpallleHUE SHEPrHu B KoJIeOATeTbHOM KOHTYpeE. 3aTyXalollue 3JeKTPOMarHUTHbIE KoJeOaHUs.
I'enepaTop He3aTyxaroUmMX 3JIEKTPOMArHUTHBIX KoJieOaHWW. BBIHYXIEHHbBIE 3JIEKTpUUYECKHE
kosiebanus. Ilepemennsiii Tok. ['eHeparop mepeMeHHOTO Toka. EMKOCTHOE W WHIYKTHBHOE
COIPOTHUBIICHUS MEPEMEHHOT0 TOKa. 3aKoH Oma ISl SJIEKTPUYECKOM IENU MEPEMEHHOTO TOKA.
PaboTa n MomHOCTh MepeMeHHOTO TOKa. ['eHeparopsl Toka. TpanchopmaTtopsl. TOkM BBICOKOH
yacToTsl. [losydenue, nepengayda u pacupenencHue NEKTPOIHEPTUH.

DNEeKTPOMarHUTHBIE BOJIHBL. JIEKTPOMArHUTHOE II0JIe Kak OCOOBIH BHUJ MaTEpHH.
DOnekTpoMarHuTHbie BOJIHBL. BuOpatop I'epma. OTKpbITHIM KosieOaTenbHBINM KOHTYp. M30-
operenue pamuo A.C. ITonoBweiM. [lonsiTne 0 pamuocBszu. IlpuMmeHeHUE 3E€KTpPOMArHUTHBIX
BOJIH.

JeMoHCTparmu

CBOOOIHBIE U BBIHY)K/IEHHBIE MEXaHUYECKUE KOJIeOaHUsI.
Pe3onanc.
OO6pazoBaHue U pacpoOCTPaHEHUE YIIPYTHX BOJH.
YacroTa KoJiebaHUli U BBICOTA TOHA 3BYKA.
CBOOOIHBIE AEKTPOMArHUTHBIE KOJIeOaHusI.
Ocuumiorpamma nepeMeHHOro Toka.
KonneHcarop B 11enu nepeMeHHOoro ToKa.
Karymika nHIyKTUBHOCTH B LIENH IEPEMEHHOTO TOKA.
Pe3oHaHc B nocnenoBaTeNbHOM LENH IEPEMEHHOTO TOKA.
W3nyuenue u npuem 3JIeKTPOMarHUTHBIX BOJIH.
Pagnocss3b.
JIaGopaTopHble pabOThI
W3yueHune 3aBUCUMOCTH Mepuoja KoieOaHWH HUTSHOrO (WM NMPYKMHHOTO) MasTHUKA OT
JUITMHBI HUTHU (MIJIK MaccChl TPy3a).
WHyKTUBHBIE 1 EMKOCTHOE COITPOTUBIIEHUS B LIENIU IIEPEMEHHOIO TOKa
5. Onruka

IIpupona ceera. CkOpOCTh PacpOCTPAaHEHUsI CBETA. 3aKOHBI OTPAYKEHUS U ITPETOMIICHUS

cseta. [lonHoe oTpaxkenue. JIunssl. ['na3 kak ontudeckas cucrema. Onruueckue NpudOpsbIL.



BonHoBrie cBoiicTBa cBera. MHTepdepennus cBeta. KOrepeHTHOCTh CBETOBBIX JIy4YCH.
Wutepdepennyss B ToHkUX IuieHKax. Ilomockl paBhoit Tommmubel. Kombua Herorona. Hc-
MOJIb30BaHHE MHTEPPEpEHIINU B Hayke U TexHuke. Judpakuus cBeta. Judpakius Ha menu B
napauiensHeix Jydax. Judpakumonnas pemerka. [lonstue o romorpaduu. Ilomspusanus
nonepeunbix BoJH. [lossipuzanus ceera. [IBoitHoe nmydenpenomiienue. [lomsspounst. Jucnepcus
cBeta. Buzpl criektpoB. Crektpsl ucnyckanus. CHeKTpsl MOTIIOMIEHHUs. YIIbTpaduoieToBoe U
nHpakpacHoe u3nydeHus. PenrrenoBckue ryan. VX mpupojia u CBOCTBa.

JlemoHCcTpanmu

3aKOHBI OTPAXKEHUSI U IPEJIOMJICHUS CBETA.
[TosiHOE BHYTpEHHEE OTpAKEHUE.
Ontuyeckue mpuOOpPHI.
WuTepdepeniys ceera.
Judpakuus cera.
[Tonspuzanus ceera.
[Tonydyenue cnexTpa ¢ HOMOIIBIO PU3MBI.
[Tonyuenue cnexTpa ¢ HOMOIIBIO AUPPAKIIUOHHON PELIETKH.
CrexTpocKor.
JlabopaTopHbie pabOTHI
N3ydenue n3o0paxkeHust NpeMETOB B TOHKOM JIMH3E.
N3yuenue nntepdepeHiuu 1 1udpakiuu cBeTa.

6. DnemeHTHI KBaHTOBOW (PHU3UKHU

KBanroBas ontuka. KBanroBas runore3a [lnanka. ®@otonsl. BHemnuit ¢gorosnexrpu-
yeckuil apdext. Buyrpennuit porosaddexrt. Tumsl poTosaeMeHTOB.
®uszrka aroma. PazBuTue B3rIs/10B HAa CTPOCHHE BELIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
cnieKkTpax Bojopoaa. AnepHas monenp aroma. OneiTel J.Pesepdopaa. Moaens atoma Bomopoa
no H.bopy. KBaHTOBBIE T€HEPATOPBHI.
®dusuka aToMHOTO sigpa. EcTecTBeHHAss paAMOAKTUBHOCTh. 3aKOH PagMOaKTUBHOTO pac-
naga. CrnocoObl HAOMIOAEHUS M PErucTpanuu 3apspDKeHHBIX dacTull. Dddext BaBmioBa —
UepenkoBa. Ctpoenme aroMHOTO sapa. JledekT macchl, PHEPrusi CBSI3M M YCTOWYHUBOCTH
aTOMHBIX siziep. SAnepHble peakuuu. MckyccTBeHHas! paiMOaKTUBHOCTD. JleneHne TsKembIX saep.
lennas snepHas peakuud. Ympabisiemas lLenHas peakuusi. SnepHeiii peakrop. [lomydenue
PaZMOaKTUBHBIX HW30TONOB M HUX MpUMEHEHHE. buosornyeckoe IeicTBUE paJnoaKTHUBHBIX
W3JIYy4YECHHU. DJIeMEHTapHBIE YaCTHUIIbI.
JeMoHCTparmu
dotorpdexr.
JluneiuaThie CIIEKTPHI PA3IUYHBIX BEIIECTB.
N3nyuenue nazepa (KBaHTOBOTO F€HEPATOPA).
CueTynK MOHU3UPYIOIIUX U3TYyYEHUH.

TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzamuu coaepkanus 001eoOpa3zoBaTeIbHON yueOHOM TUCIUTUIUHBL «DU3HKa»
B npeaenax ocBoenus OIIOIT CITO na 6a3e ocHOBHOTO 0011ero 00pa3oBaHus C MOTYyYCHHEM
cpeanero oorero oopazoBanus (IIIICC3) makcumanbHast yueOHast Harpy3ka oOy4arommxcs co-
ctaBisiet o crnenuanbHocTu CI1O Texuudeckoro npoduis — 121 gac (o yueOHOMY TUIaHY).

TEMATUYECKUHA IJIAH

[IepBblii Kypc
No KommaecTBo
HasBanue teMbl
/1 JacoB
1 BBenenue 2
2 PA3IEJI 1: MEXAHUKA 27




Tema 1. 1: Kunematuka
Tema 1. 2: 3akous!l Mexanuku HeroToHa
Tema 1. 3: 3aK0HBI COXpaHEHUS] B MEXAHUKE

PA3JIEJI 2: OCHOBBI MOJIEKYJISIPHOU ®U3UKU 1
TEPMOJINHAMUKU

10
9
8

26

3 | Tema 2. 1: OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON Teopuu. MneanbHblil ra3 10
Tema 2. 2: OCHOBBI TEPMOJUHAMUKHI 6
Tema 2. 3: CBolicTBa napoB, )KUJIKOCTEN, TBEPABIX TEI 10

4 | PA3JIEJI 3: OCHOBbBI DJIEKTPOJMUHAMUKIA 11
Tema 3. 1: Dnexkrpuyeckoe 1moJie 11

5 | PABAEJI 3: OCHOBBGI 3JIEKTPOAMHAMUKUA 21
Tema 3. 2: [TocTOSIHHBIN TOK 14
Tewma 3. 3: MarautHoe nosie 7

6 | JlabopaTopHBIi MPaKTUKYM 5

7 | toroBast KOHTpoJbHas paboTa 1
Uroro 93

Bropoii kype
No KommuectBo
Ha3zBanue tembl
/11 4acoB
1 Tewma 3. 4: DnekTpoMarHuTHasi UHAYKIMS 8
PA3JIEJI 4: KOJIEBAHU S 1 BOJIHBI 25
2 Tema 4.1: Mexanndeckue KojaeOaHus U BOJHBI 12
Teme 4.2: DnekTpoMarHuTHBIE KOJIeOaHUSI U BOJTHBI 13
PA3JIEJI 5: OIITUKA 18
3 Tema 5.1: IIpupona cBera 8
Tema 5.2: BonHOBbIE CBOICTBA CBETa 10
PA3JIEJI 6: DJIEMEHTBI KBAHTOBOM ®HU3UKU 19
4 Tema 6.1: KBanToBas onTtuka 5
Tema 6.2: ®usuka aroma 2
Tema 6.3: dusnka aTOMHOTO sApa 12

5 JlaGopaTopHBIN TPAKTUKYM 4

6 O6o0maroiiee MOBTOPEHUE 4

7 Hrorosas koHTpoJIbHAs paboTa 1

Uroro 79




1. Temaruueckoe IJIAaHUPOBaHUE

¢ onpe/aejieHHeM OCHOBHBIX BUJ0B y4eOHOIi 1eATEeJIbHOCTH
Kypc obyuenns 1 KosmmuectBo yacoB

93

No
ypoKa

OcHoBHOE coJiep>KaHue TI0 TeMam

XapakTeprucTuKa OCHOBHBIX BUJIOB JESTENIbHOCTH CTyJIeHTa (Ha ypOBHE
y4eOHBIX JIEHCTBUN)

BBenenue (2 4.)

1 ®du3rkKa U NO3HaAHUE MUpa Bb1iensaTe OCHOBHBIE 3Tanbl pa3BUTUS (PU3NYECKONW HAyKU U Ha3bIBATh UMEHA
BBIIAIOIMXCS YUEHBIX; OINPEAeNsATh MECTO (PU3UKH KaK HayKH, JIeJIaTh BHIBOAbI O
pa3BUTHH (PU3MUECKON HAYKU U €€ JOCTHKEHUAX

2 OkcnepumeHT. 3akoH. Teopus. duznueckue OOBACHATH, ONMCHIBATH (PM3UUYECKUE SBICHUS; TPOBOIUTH HAOIIOACHUS (PU3NUECKUX

MOJICIIN

SBJICHUH, aHAJIM3UPOBATh U KJIACCUPHUIIMPOBATh UX; pa3indaTh METOAbI U3ydeHUS! GU3UKH;
BBICKA3bIBAaTh TUIIOTE3bI I 00bICHEHUS HAOIIOAaeMbIX SIBJICHUI; IpeIaratb Mo1eiu
SBJIGHUH; YKa3bIBaTh IPAHULIbI MPUMEHUMOCTH (DU3NYECKUX 3aKOHOB

PA3JEJI 1: MEXAHUKA
Tema 1.1: Kunemaruka (10 4.)

3 MexaHndeckoe ABUKEHUE U €r0 BUJIBI. Ornpenenars TPaeKTOPHUIO, MPONACHHBIN ITyTh U IIEPEMEIIECHUE; TI0KA3bIBATh
Tpaexropus. I[lepememenue. I[1yTs OTHOCHTEJIBHOCTb JABHKEHHS TeJla; 000CHOBBIBATh BOZMOKHOCTb 3aMEHBI TeJIa €ro
MOJIENIbIO (MaTepUanbHOM TOUKOM) AJIsl ONMCAHUS IBUKEHUS
4 BekTopHBI€ BETUYHHBI U JCHCTBUS HAJl BbInONHATE NeMCTBHS HAll BEKTOPAMH, CTPOUTH ITPOEKIIMH BEKTOPAa HA KOOPJAUHATHBIE OCH;
BEKTOpaMH Onpenenars MOOYIH BEKTOPOB
5 Ckopoctb [TpyMeEHATh 3aKOH CI0KEHUS CKOPOCTEH I PEIEHUs 3a1a4
6 PaBHOMEpHOE NPAMOIMHENHOE IBHKEHUE 3anuceiBaTh GOPMYJIBL: Ul HAXOKIACHUS MPOEKIMU U MOIYJISl BEKTOpa IepeMeleHHs
TeJIa, ISl BHIYUCIIEHUS! KOOPIMHATHI JBUKYLIET0Cs Tea B JII000H 3aJaHHBII MOMEHT
BPEMEHH; [IOKa3bIBaTh PABEHCTBO MOYJIS BEKTOpa IEPEMELICHHS] IPOUIEHHOMY ITYyTH U
IUTIOINAM MO TPaUKOM CKOPOCTH; CTPOUTH Ipa)uKU 3aBUCUMOCTH CKOPOCTH OT BPEMEHU
Y KOOPAMHATHI OT BPEMEHH; ONPEIEIIATh KOOPAUHATHI, TPOUIECHHBIN IIyTh 110 YPAaBHEHUAM
3aBUCUMOCTH KOOPAMHAT OT BPEMEHU
7,8 | Yckopenue. PaBHOyckopeHHOE NpsiMONIMHEHHOe | 3amuchiBaTh (JOPMYIIbI ISl pacyeTa HauyalbHON U KOHEYHOH CKOPOCTH Te€Na; YUTATh U
JBUKCHHE CTPOMTH TpapUKH 3aBUCUMOCTH CKOPOCTH T€Ja OT BPEMEHHU U YCKOPEHUS Tejla OT BpEMEHH;
pelaTh pacyeTHbIC U KAYECTBEHHBIE 3aJa4y Ha BBIYMCIICHUE KOOPAUHAT, CKOPOCTH U
YCKOPEHHs Tella Mo rpadukaM 3aBUCUMOCTH KOOPAWHAT U MPOEKIHH CKOPOCTH OT BPEMEHH
9 CBoboHOE MajieHue Habnronate naseHre oJHUX U TEX K€ TeJl B BO3yXE U B pa3pe:KEHHOM IPOCTPAHCTRE;

ACJIaTh BbIBOA O ABMIKCHUHU TCJI C OAMHAKOBBIM YCKOPCHUCM IIpH JICICTBUHU Ha HUX TOJIBKO




CHJIBI TAKCCTHU,; OITMCBIBATL ABHMXKCHUA IMTPHU KOTOPBIX YCKOPCHUC CBO6OI[HOI‘O naacHus
MOCTOAHHO M3BCCTHBIMU KMHCMATUYCCKMMHU YPABHCHUAMUA

10 | PaBHOMepHOE OBMKEHUE TOUKU IO OKPYKHOCTH | BBIYMCIATE MOy b IEHTPOCTPEMHUTEIBHOTO YCKOPEHHS
11 | [loctynarenbHoe | BpallaTeiabHOE ABUKEHUE YKa3pIBaTh UCIIOJIB30BAHKUE MTOCTYATEILHOIO U BPAIIATEILHOIO IBUKECHHUSI B TEXHUKE;
TBEPAOIO Tena KJIacCU(UIIMPOBATh U3YYCHHBIE OOBEKTHI U SBJICHUS; IEJIaTh BBIBOABI M YMO3AKIIOUCHUS U3
HaOIIOICHNH, N3YUEHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH
12 | Pemenue 3ama4d no teme «KunemaTmnkay [TpumMeHnsTH MPHOOpPETEHHBIEC 3HAHUS 110 (PU3HKE IS PeHICHUS IPAaKTUIECKUX 3a/ad,

BCTpCHAIOUXCA B HOBCGHHGBHOﬁ KU3HHU

Tema 1.2: 3akonbl Mmexanuku HoroToHa (9 4.)

13

[lepsriii 3akon Hetotona. Cuia

Habntonate nposiBieHne HHEPIUK; TPUBOAUTH IPUMEPHI IPOSBICHUS MHEPLUH; pellaTh
KAauECTBEHHBIC 33/1a4M HA IPMMEHEHNE NepBOro 3akoHa HeroToHa

14

Macca. Ummynsc tena. Bropoii 3akoH HerotoHa

JlaBaTh ornpeneneHre UMITyJbca Tella, 3HaTh €ro eIUHUIY; OOBSACHATH, Kakas CUCTEMa TeJ
Ha3bIBACTCS 3AMKHYTOM, IPUBOJAUTH IPUMEPHI 3AMKHYTOM CUCTEMBI; IPUMEHSTh
MIPAKTUYECKHE YMEHHUS CIIOKEHUS BEKTOPOB, YMEHHMS OTINYATh BEKTOP, €r0 MPOEKIINY HA
KOOpAMHATHBIE OCH M MOJIyJIb BEKTOPA; 3alIMCHIBATh BTOPOU 3ak0oH HbIOTOHA B BUE
(dbopMyIIbl; pelaTh pacueTHbIE U KaYeCTBEHHBIE 331a4l Ha MPUMEHEHHE 3TOro 3aKOHa

15

Tpetnii 3akoH HetoToHa

Habmtonate, onuckBaTh U 00BACHATH OMBITHI, MILTIOCTPUPYIOLIUE CIPABENIUBOCTD
TpeThero 3akoHa HeloToHa; 3anmuckiBaTh TpeTuii 3aKkoH HeloToOHA B BUAEC (POPMYIIHI;
pelIaTh pacueTHbIE U Ka4YeCTBEHHbIE 3314l Ha IPUMEHEHHUE ITOr0 3aKOHA

16

3aKOH BCEMUPHOTO TATOTEHUs. [ paBUTAlIMOHHOE
moJie

HnuTeprpetrpoBaTh GU3NYECKYI0 HH(DOPMALIHIO, TOTYYEHHYIO U3 APYTUX HCTOYHUKOB;
OPUMEHSITh IPUOOPETEHHBIEC 3HAHUSA 110 PU3UKE IS PEIICHUs TPAKTHYECKUX 33134

17

Cuia Tsoxectu. Bec

[TpuBOIUTH IpUMeEPHI IPOSBICHUS TSATOTEHUS B OKpYyKaroieM Mupe. Haxoauts Touky
MPUJIOKEHUS U YKa3bIBaTh HAMIPABJICHUE CUIIbI TSDKECTH; pa3indaTh U3MEHEHHUE CUJIbI
TSOKECTH OT YAAJICHHOCTH MOBEPXHOCTU 3€MJIH; CAMOCTOSITENIbHO paboTaTh C TEKCTOM,
CUCTeMAaTU3UpPOBaTh U 0000IIATh 3HAHUS O SBJICHUH TSATOTEHUS U JeNIaTh BHIBO/IBL.
I'padmyecku n300paxkath Bec Tea U TOYKY €ro MPUIIOKEHHUS;, PACCUUTHIBATH CUITY
TSOKECTH M Beca TeJIa; HAXOIWUTh CBSI3b MEXKY CHUJION TSKECTH U Maccoi Tela

18

Cunsl B Mexanuke. Cuiia ynpyroctu

Fpa(bnqecm/l I/1306pa)KaTI> CUITY YIIPYI'OCTH, IIOKA3bIBATh TOYKY IIPUIIOKCHUA U
HaIlpaBJICHUC €C ,HeﬁCTBHH; 00BICHATH IMPUYIKUHBI BOSHUKHOBCHUA CUJIBI YIIPYT'OCTHU,
IIPUBOJUTH IIPUMCPLI BUTO0B I[e(bOpMaI_II/II/I, BCTPCHAIOMIUECCA B 6LITy, JAC€JIaTh BbBIBO/JbI

19

Cuna tpenus

I/I3Mep$ITL CUIIy TPCHUSA CKOJIbKCHUSA; HA3bIBATb CIIOCOOBI YBCINYCHHUA U YMCHBIICHUSA
CUJIbI TPCHUSA; IPUMCHATL, 3HAHUSA O BUJAX TPCHUSA U croco0ax ero U3MEHEHHMS Ha
ITPAKTHKE, O0OBACHATH SABJICHUS, MPOUCXOAANINC U3-3a HAITNYHNA CUJIbI TPCHUSA
AHAJIM3UPOBATH UX U [CJIATh BBIBOIbI




20 | IlpumeHeHHE 3aKOHOB JAUHAMHUKHI [TpumMeHnsaTH NPHOOPETEHHBIEC 3HAHUS 110 (PU3HKE IS PEUICHUS IPAKTUIECKUX 3a/ad,
BCTPEYAIOLIUXCS B TIOBCEAHEBHOM KHI3HH, JJIs1 0€30TIaCHOTO MCIOIb30BAHUS OBITOBBIX
TEXHUYECKUX YCTPOUCTB, PAIIHOHAIILHOTO MPUPOONOIb30BAHUS U OXPAHBI OKPY)KAIOLIEH
cpensl

21 | JIBmwkeHue Tena Mo IeCTBUEM HECKOJIBKUX cui | [IpuMeHsTh MproOpeTeHHbIe 3HAHUS 10 (PU3HKe VI PEeHIeHNUs IPAaKTUIeCKUX 3a/1ad,

BCTpCHAIOUXCA B HOBCGHHGBHOﬁ KU3HHU

Tema 1.3: 3akoHbI coXpaHeHHus1 B MexaHuKe (8 4.)

22

3aKOH COXpaHEHUs UMITYJIbCa

3anuchIBaTh 3aKOH COXPAHEHUSI UMITYJIbCA; IPUMEHSTH €T0 JJI BHIYUCICHUS N3MEHEHHI
CKOPOCTEM TeJ MPU UX B3aUMOJICHCTBUH

23

PeakTuBHOE NBKEHUE

Habntonate 1 0OBICHATH pEaKTUBHOE JIBUYKEHUE; TPUMEHSTh IPUOOPETEHHBIE 3HAHUS T10
(du3MKe JUIsl pelIeHnsl MPaKTHYECKHUX 3a/a4, BCTPEYAIOIINXCSl B TOBCEIHEBHOM JKU3HU

24

Pab6ora cuiel. MomHOCTE

JaBathb omnpeneneHrs U3y4YeHHbBIM MOHSATHUSM; BBIYUCIISITH MEXaHHUECKYIO padoTy;
OTIPENIETISATh YCIOBUSI, HEOOXOUMBIE JIJIsi COBEPIICHUS] MEXaHUUECKOU PaO0ThI; BBIYUCIISITh
MOIITHOCTh 10 U3BECTHOW paboTe; MPUBOIUTH IPUMEPHI SUHUIT MOIITHOCTH PA3TUIHBIX
TEXHUYECKUX MPUOOPOB M MEXaHU3MOB; aHATM3UPOBATH MOIIHOCTH PA3IUYHBIX MPUOOPOB;
BBIPAYKaTh MOIIHOCTh B PA3JINYHbBIX €AMHUIIAX

25

OHneprusi. Kunernueckas sHeprus

HaBaTB ONpCACIICHNA N3YYCHHBIM ITOHATHUAM; BEIYUCIIATH pa60Ty CHUJI U UBMCHCHUC
KUHETHICCKOM OHCPIUH TEJla

26

[TorenumanpHast HEPTUS

[TpuBOAMTE IPUMEPHI TEJ, 00JIATAONTUX MOTCHIIMATLHON, KHHETUYECKOW SHEPTHEH;
MPUBOAUTH MPUMEPHI TIPEBPAIIIEHUS SHEPTUH U3 OJHOTO BUJIA B APYTOM, TET 00JIaIal0IInX
OJTHOBPEMEHHO Y KHHETUYECKOW U MOTEHIIMAIBLHON SHEPTUEH; ONPEaeIaTh
MOTEHITUATBHYIO SHEPTHIO YIPYTO ehOPMUPOBAHHOTO Teja IO U3BECTHOH nedopmManuu u
JKECTKOCTH Teja; paboTaTh ¢ TEKCTOM naparpada ydeOHuKa

27

3aKOH COXpaHEHHUS MOJTHON MEXaHUYECKOM
SHEPTHUH

HpI/IMeHHTB 3aKOH COXpaHCHUA MeXaHH4YeCcKOoi OHECPIruu Ipu pacdyeTax pe3yjabTaTOB
BSaHMOﬂeﬁCTBHﬁ TCJI I'paBUTAIUOHHBIMUA CHJIAMH U CUJIaMHU YIIPYT'OCTH. PemraTe
PACUCTHBIC U KAYCCTBCHHBIC 3aJa4 Ha MPUMCHCHUE 3aKOHAa COXPAaHCHUSA DHCPIrun

28

HpI/IMeHCHI/Ie 3daKOHOB COXpaHCHUA

Yka3bIBaTh I'paHUIbI IPUMCHUMOCTHU 3daKOHOB MCXAaHUKHU U y‘le6HLIX JUCHUILINH, ITPH
N3YUCHUHN KOTOPBIX UCIIOJIB3YIOTCA 3aKOHBI COXPAHCHUA; IIPUMCHATDH HpI/IO6peTCHHH€
3HaHMA 110 (1)1/131/11(6 AJ pCICHUS ITPAKTUYCCKUX 3a1a4, BCTPCUAOIINXCA B MOBCEIHEBHOM
KU3HHU, OJIA 0€30I1aCHOr0 MCIOJIL30BaHUA OBITOBLIX TEXHUYECKUX YCTpOﬁCTB,
padrOHAJIBHOT'O NPHUPOAONIOJIB30BAHUA U OXPAHBI OprX(anmeﬁ CpCAbl

29

KonTtponeHas padota Ne 1 o pazaeny
«MexaHuKa»

HpI/IMCHHTL TeOpeTI/I‘{eCKI/Iﬁ MaTepuall Ipu BBINIOJIHCHUN KOHTPOJIbHBIX 3aJaHuN




PA3JIEJI 2: OCHOBBI MOJIEKYJIIPHOM ®U3UKH U TEPMOJINHAMUKHA
Tema 2.1: OcHOBBI MOJIEKYIAPHO-KHHeTHYeCKOi#i Teopuu. Uneanbubrii ras (10 41.)

30 | Ocuosusie nonoxenuss MKT. BpoyHnoBckoe OOBSCHATH OTBITHI, MOATBEPKIAAIONINE MOJICKYJISIPHOE CTPOCHHE BEIIECTBA, OPOYHOBCKOE
nsuxenue. JAuddyzus JBUKEHHE; OIIPEIENIATh pa3Mep MaJIbIX TeJl; 0OBACHATh: OCHOBHBIE CBOMCTBA MOJIEKYI,
¢du3uUeckue sIBICHUS Ha OCHOBE 3HAHUI O CTPOSHUHU BEIIECTBA; OOBSICHATH SIBIICHUE
(G dy3un ¥ 3aBUCUMOCTH CKOPOCTH €€ MPOTEKAHUs OT TEMIIEPATYPHI Tella; IPHUBOIUTH
npuMepbl TGPY3un B OKPYKAIOIEM MHUpE
31 | XapakTepuCTHKH MOJICKYII JlaBaTh ornpeneneHust U3y4eHHbIM MOHATUSIM (OTHOCUTENIbHAS MOJIEKYJIIpHAs Macca,
MOJISIpHAs Macca, KOJMYECTBO BEIECTBA, | MOJIb, KOJTMUYECTBO MOJIEKYJI, HOCTOSIHHAS
ABorajipo, IJIIOTHOCTh BEIIECTBA); Ha3bIBaTh OCHOBHBIE MOJIOKEHUS N3YUYEHHBIX TEOPUH U
TUIOTE3
32 | Pemenue 3a/1a4 Ha pacyeT BEJINYHH, [IpumensTh npuoOpeTeHHbIE 3HAHUS 10 PU3MKE ISl pEIICHUs TPaKTHYECKUX 3a7ad,
XapaKTEePU3YIOMINX MOJIEKYJIbI BCTPEYAIOUINXCS B MOBCEAHEBHOMN KU3HU
33 | Ctpoenue ra3000pa3HbIX, JKAJKUX U TBEPABIX Jloka3pIBaTh HAIMUKE Pa3IMUUs B MOJIEKYJISIPHOM CTPOEHUU TBEPJBIX TEJ, JKUIKOCTEH U
Ten ra3oB; IPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIIOJIb30BAHUSI CBOMCTB BEILIECTB B
Pa3IMYHBIX arperaTHbIX COCTOSHUSAX; MPOBOJUTE IKCIIEPUMEHT MO OOHAPYKEHHIO
JEMCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKEHUS, JAeNaTh BBIBOJIbI; HCIIOIb30BATh
MEXIIPEIMETHBIE CBA3H (PU3UKU U XUMHHU 111 OOBSACHEHHSI arperaTHOro COCTOSIHUSA
BEIIECTBA.
34 | [lapameTpsl COCTOSIHUS MI€AJIBHOTO Ia3a. JlenaTh BBIBOJIbI M YMO3AKIIIOUEHUS U3 HAOIIOICHUM, U3y4EHHBIX (PU3NUYECKUX
OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO- 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh BO3ZMOKHBIE PE3YJIbTaThl
KHHETHYECKOW TEOpUHU I'a30B
35 | Temmneparypa u ee u3mMepeHue JlaBaTb omnpenieneHus U3y4eHHbIM MIOHATUAM (TEIIOBOE PABHOBECHE, MUKPOIIApaMEeTphI,
MakpoInapaMeTpsl, TEMIIEPATypa, TEIIOBOE IBUKEHUE); Ha3bIBaTh OCHOBHBIE IIOJI0KEHUS
U3yUYCHHBIX TEOPHUH U TMIOTE3; ONUCHIBATH U JEMOHCTPALIMOHHbBIE U CAMOCTOSATEIBHO
IIPOBE/ICHHBIE SKCIIEPUMEHTBI; KJIaCCU(UIIUPOBATh U3yUYEHHbIE OOBEKTHI U SBJICHUS;
JieNIaTh BBIBOJIbI M YMO3AKIIFOUEHHUS U3 HAOMIOACHUH, M3yYEeHHBIX (PU3HUECKUX
3aKOHOMEPHOCTEH, MPOTrHO3UPOBATh BO3MOKHBIE PE3YJIbTaThI
36 | AGcoustoTHas Temneparypa. Temneparypa — JlaBaTb onpeieneHuss U3y4eHHbIM MIOHATUAM (TeMIepaTypa, KHHeTUYecKas SHepIrusl
Mepa cpefHel KWHETUYECKOH SHepruu JIBIDKEHUS MOJIEKYII, IOCTOsIHHAs bosbiMana, abcomtoTHas reMmeparypa, KenbBuH,
CpeaHss KBaJIpaTU4Hasi CKOPOCTH); BBIYUCIATH CPEAHIOI0 KUHETHUYECKYIO SHEPTHI0
TEIUIOBOTO JABM)KEHUS MOJIEKYJI ITO U3BECTHON TEMIIEPAType BEIIECTBA; MHTEPIIPETUPOBATH
¢du3ndeckyro MHGOpPMAIUIO, TOJYYEHHYIO U3 IPYTUX HCTOYHUKOB
37 | YpaBHEHHE COCTOSIHUS MI€AJIbHOTO ra3a JlaBaTb omnpenieneHust U3y4eHHBIM MOHATUSAM (MaKpoIlapaMeTpbl, yHUBEpCcalbHas ra30Bas




nocTosiHHas, ypaBHeHue Knaneiipona-Meneneesa, ypaBHenue Knanelipona); mpuMeHsITh
npuoOpeTeHHbIe 3HaHUA 10 (PU3UKE IS pEIIeHUs TPAKTUYECKHX 3a/1a4, BCTPEUAIOIINXCS B
IIOBCEJHEBHOM KU3HU

38

T'a30BBIe 3aKOHBI

JlaBaTh ornpeneneHust U3y4eHHbIM NOHATHUAM (Ia30Bble 3aKOHBI, U30IPOLIECCHI, 3aKOH
Hlapmst, 3akon ['eit-JIroccaka, 3akoH boins-MapuoTTta, H30XOpHBINA, H300apHBIH,
U30TEPMUYECKUIN TPOLIECCHI); ONPENENISITh TapaMeTPhl BELIECTBA B Ta3000pa3HOM
COCTOSTHUU ¥ MPOUCXOISAIINX TIporieccoB 1o rpadukam 3aBucumoctu p (T), V (T), p (V);
IPEICTABISTh B BUJE Ipa)MKOB H30XOPHBIHM, N300apHBIA U H30TEPMHUYECKHIA MTPOIECCHI

39

Pemrenne 3agau mo reme «OCHOBBI
MOJIEKYJIIPHO-KMHETHYECKOM TEOPHUH.
WneanpHbIil raz»

[IpumensaTh npuoOpeTeHHbIE 3HAHUS 10 PU3MKE ISl pEIICHUs TPaKTHYECKUX 3a7ad,
BCTPEYAIOUIUXCS B IOBCEAHEBHOM )KU3HU

Tema 2.2: OcHoBbI TepMognHaMuKH (6 4.)

40 | Buyrpennss sHeprus. PaboTa u TemioTa kak JlaBatp onpeneneHre BHYTPEHHEN YJHEPTUH Tela KaK CYMMbI KHHETHYECKOW SHEPTHH
(dbopMBbI Iepeauu SHEPrUU JBUKEHHS €0 YaCTHIl U NOTEHUMAIbHON SHEPTUH UX B3aUMOJICHCTBUS; 00BACHATH
W3MEHEHHE BHYTPEHHEH dHepruu Tena, Koraa HaJl HUIM COBEpILalT paboTy WK TEJIO
coBepuiaet padoty. [lepeuncnare criocoObl n3MeHeHus! BHyTpeHHel snepruu. [IpuBoauts
MIpUMEPbl U3MEHEHHsI BHYTPEHHEH SHEPTUH Teja IyTeM COBEPILIEHUS pabOThl U
temonepenadn. [IpoBoaUTh ONBITEI 0 U3MEHEHUIO BHYTPEHHEN YHEPTUU
41 | TemnoeMKOCTb. Y ieNbHas TEMJI0EMKOCTb. Haxomuts cBs3b MeXAy €IMHULIAMH, B KOTOPBIX BBIPAXKAIOT KOJIMYECTBO TEIIOTHI JIK,
VYpaBHeHuUE TEIJIOBOTO OaaHca k/[X, Kaj, KkaJl; cCaMOCTOSITEIbHO paboTaTh C TEKCTOM Y4eOHUKA; OOBIICHATh (PU3UICCKUI
CMBICIT YCJIbHOM TEINIOEMKOCTH BEIIECTB; aHAJTM3UPOBATh TaOJNYHbIE JaHHBIE; TPUBOJANUTH
IIPUMEPBI, IPUMEHEHHUS HA IPAKTUKE 3HAHUH O Pa3IMYHON TEIUIOEMKOCTH BEUIECTB;
paccUMThIBaTh KOJIMYECTBO TEIUIOTHI, HEOOXOAUMOE Ul HarpeBaHus Tella UJIU BbLIEIsIeMOe
UM IIPU OXJIAKICHUU
42 | Ilepsblii 3akoH TepMoauHaMuKu. [Ipumenenue PaccunThiBaTh U3MEHEHUS! BHYTPEHHEH SHEPIUHU Tell, paboThI U NEPEJAHHOTO KOJIMUYECTBa
IIEPBOT0 3aKOHA TEPMOJMHAMUKHU K PA3JIUYHBIM | TEIUIOTHI C MCIOJIb30BAHUEM IIEPBOT0 3aKOHA TEPMOJMHAMUKH; pacyeT padoThl,
u3ompoueccam COBEpILIEHHOH ra3om, 1o rpaguky 3asucumoctu p (V)
43 | Bropoe Ha4yaja0 TEpMOJUHAMUKU [IpuBoauTH IpUMeEpPbI HEOOPATUMBIX IIPOLIECCOB B IPUPO/JIE; (GOPMYINPOBATH BTOPOIl
3aKOH TEPMOJUHAMMKH; YKa3bIBaTh I'PAHUIIBI IPUMEHUMOCTH 3aKOHOB TEPMOINHAMUKH;
UCIOJIb30BATh PA3IMUHble HCTOUHUKU MH(OPMALMK JUIs OJTydeHUs: GU3NIECKON
uHpOpMalun
44 | IIpunuuns! aefictBus TeruoBoi MamuHbl. KITJ[ | OOBACHATH yCTpOMCTBO M NPUHIMI pabOThl TEIUIOBOTO ABUratess; cpaBHUBaTh KII/]

TCIIJIOBOT'O ABUTATCIIA

Pa3JINYHbIX MAIlIMH U MEXaHNU3MOB; BEIYUCIIATH KHI[ IIpU COBCPHICHUU IT'a30M pa60TBI B
rnponeccax USMCHCHUS COCTOSHUS 110 3aMKHYTOMY HHUKITY; ACMOHCTpAalUA pOJIn (I)I/ISI/IKI/I B




CO3J1aHNH U COBCPIICHCTBOBAHWU TCIIJIOBBIX I[BI/II‘aTeJIeI;'I

45

TenoBsie JABUTAaTCIIM U UX POJIb B JKU3HU
YCJI0BCKa

Wznarath CyTh 9KOJIOTUYECKUX MTPOOIIEM, 00YCIOBICHHBIX PA0OTOM TEIUIOBBIX JBUTATENICH
U IIpeJuIaraTh IyTH UX PELIEHUs]; YMETh BECTH JUAJIOr, BHICIYIIMBATh MHEHHUE ONIIOHEHTA,
y4acTBOBATh B AUCKYCCUH, OTKPBITO BBIPAXKATh U OTCTAUBATh CBOIO TOUKY 3PEHUS;
aQHAJIM3UPOBATH U OLIEHUBATh MOCJEICTBUS AJIsl OKPY)KaIOLIEH cpe/bl ObITOBOM 1
IIPOM3BOJICTBEHHOM JIESTETLHOCTH YEJIOBEKA, CBA3aHHOM C MCTIOJIh30BaHNEM (PU3HUECKIX
IIPOLIECCOB

Tema 2.3: CBoiicTBa napoB, )kujaKocTeii, TBepabix Tea (10 4.)

46 | Ucmapenue u koHaeHcanws. Haceimenusnii map | OOBSCHATH IOHIWKEHUE TEMITEPATYPhl )KHIKOCTH IPU UCTIAPESHUH; TIPUBOTUTH IIPUMEPHI
Y €r0 CBOMCTBA SIBJICHUI MPUPOJIBI, KOTOPBIE OOBSICHSAIOTCS KOHJCHCAIMEHN mapa
47 | AOGcoroTHasl U OTHOCUTEIbHAS BIIAYKHOCTh [TpuBOUTE IpUMEPHI BIUSHUS BIAKHOCTH BO31yXa B OBITY U JACSITEIILHOCTH YEJIOBEKA,
Bo3ayxa. Touka pocel OTPENIETISATH BIAXXHOCThH BO3/IyXa
48 Kunienne. [leperpetsiii map PaccunThiBaTh KOJMYECTBO TETUIOTHI, HEOOXOAMMOE JIJIsl OCYIIIECTBIICHUS TTpoIiecca
repexo/ia BEIeCTBa U3 OJTHOTO arperaTHOTO COCTOSTHUS B APYToe; OOBSICHATH ITPOIiece
KHUTIEHUS BOJIBI, JIEATh BHIBOIBI
49 | XapakTepHCTHKA KAKOTO COCTOSHHUS BemlecTBa. | Ha3pIBaTh CBOMCTBA KHUIKOCTEH; OOBSICHATH TPOUCXOKICHUE CHIT TIOBEPXHOCTHOTO
[ToBEepXHOCTHBI CJION KUAKOCTH. DHEPTUS HaTSHKEHUS
MTOBEPXHOCTHOTI'O CJIOSI
50 | SIBneHwus Ha rpaHUIE )KUIKOCTH C TBEPABIM [TpuBOIUTH IpUMEPHI KATWJUIAPHBIX SIBJICHUN B OBITY, IPUPOJIE, TEXHUKE
tenoM. KanuiuisipHble sIBIICHUS
51 | XapakrepucTruka TBEpAOro COCTOSHUS JlaBaTh ornpeneneHus] U3y4eHHbIM MOHATUSM (M30TPOTIHSI, AaHU30TPOIHS, KPUCTAILIIBI,
BellleCTBA. YIIPyrue CBOMCTBA TBEPABIX TEI. MOHOKPHUCTAILJI, MOJIMKPUCTAIL, aMOp(HBIE TeNa, TEKYYeCTh, KPaTKOBPEMEHHOE
3akoH ['yka BO3JICHCTBHE, IOJTOBPEMEHHOE BO3/ICHCTBUE); MPUMEHATH 3aKOH [ 'yKa /yIsi perieHus
IIPaKTUYECKUX 3a]a4
52 | MexaHuueckue CBONCTBA TBEP/BIX TEIl. HccnenoBath MeXaHMYECKHE CBOMCTBA TBEP/IBIX TeJl; IPUMEHSTh (PU3NUYECKHUE MTOHATHS U
[InaBneHue u KpucTamIM3auus 3aKOHBI B yueOHOM MaTepuaie mpodeccnoHalbHOTO XapaKkTepa; UCIoJib30BaTh HTepHeT
JUIS TTOMCKa MHGOpMAIUK 0 pa3padoTKax U MPUMEHEHHUSIX COBPEMEHHBIX TBEPAbIX U
aMOp(HBIX MaTepHaOB
53 | TemnoBoe pacupeHne TBEPAbIX TeN U OOBACHATH 3HaUEHHUE TEIJIOBOTO PACIIUPEHUSI TEJl B IPUPOJE U TEXHUKE; PACCUUTHIBATD
KUJKOCTEN JMHENHOE U 00bEMHOE paclIupeHue
54 | TloBTOpUTENHHO-0000IIAIOIINI YPOK 10 pazfeny | [IpuMeHsTs mpruoOpeTeHHbIe 3HAHUS 10 (PU3UKE AJIs PEelIeHUs] MPAKTUUECKUX 3a/1ad,

«MonekynspHas ¢pusuka. TepmoarHamMuKay

BCTpCHAOMIUXCA B MIOBCETHEBHOM KHU3HU, OJIA 0€30I1aCHOT0 UCITOJIb30BaHUs OBITOBBIX
TCXHHUYCCKHNX YCTpOﬁCTB, PpallHOHAIIBHOTO IPHUPOAOIIOJIB30BAHUA U OXPAHBI OKpY)KaI-OH_Ieﬁ

cpenbl




55

KonTtponsHast padota Ne 2 o pazaeny « OCHOBBI
MOJICKYJISIPHOUM (PM3UKHU U TEPMOTTHAMHUKI»

[IpuMeHATh TEOPETUUECKUI MaTepUal IPH BBITIOJHEHUY KOHTPOJIbHBIX 3aJlaHUN

PA3JIEJI 3: OCHOBBI 2JIEKTPOJIUHAMUKHA
Tema 3.1: Duekrpuueckoe moJie (11 4.)

56 | Dnexrpuyueckue 3apsAabl. 3aKOH COXpaHEHUS OOBACHATH B3aUMO/ICICTBUE 3apSDKEHHBIX TEJI U CYILIECTBOBAHUE JABYX POJIOB 3apsja;
3apsaa JI0Ka3bIBaTh CYILIECTBOBAHNE YAaCTHULl, UMEIOIINX HAMMEHbBIINHN JIEKTPUUECKUN 3apsf;
00BACHATH 00pa30BaHME MOJIOKUTEIbHBIX U OTPULIATENILHBIX HOHOB; (POPMYIUPOBATh
3aKOH COXPaHEHMsI JIEKTPUUYECKOTO 3apsiia; NPUMEHATh MEX MPEIMETHbIE CBSA3U XUMHUH U
bu3KKK JUIs1 0OBSICHEHUS CTPOEHUS aToMa
57 | 3akoH Kynona BobruncnsaTe cuiibl B3aMMOAECHCTBHSI TOUEUHBIX SJEKTPUUYECKUX 3apsA0B; GOPMYyIUpOBaTh
3akoH KynoHa; CTpyKTypupoBaTh U3y4€HHbBIN MaTepUal; HHTEPIPETUPOBATH GUIUYECKYIO
MH($OpPMAaLIMIO, TOJYYEHHYIO U3 IPYTMX HCTOUYHUKOB
58 | Pemrenue 3aa4 Ha 3aKOH COXpaHECHUS [IpumensTh npuoOpeTeHHbIe 3HaHUS 10 (GU3KKE ISl pEIICHUs TPaKTUYECKUX 3ajad,
AIIEKTPUYECKOro 3apsiyia ¥ 3akoH KynoHa BCTPEUAIOUIUXCS B MOBCEAHEBHON KU3HU
59 | Dnekrpuueckoe mosie. HanpsokeHHOCTD JlaBaTh ompeesieHHus U3y4YEeHHBIM MOHATHIM (CHIOBasi XapaKTEPUCTHUKA TIOJIS,
aneKkTpudeckoro nosis. [IpuHIun cynepno3unuy | HaNpsHKEHHOCTH MOJIs, MPUHIUI CYIIEpIO3ULIUHY TOJIeH, CBOMNCTBA 3JIEKTPHUUECKOT0 MOJIs,
noJien CKOPOCTh CBETA); Ha3bIBaTh OCHOBHBIE MOJIOKEHUSI M3YYEHHBIX TEOPUH U TUIIOTE3
60 | PaGoTa cui 35eKTpUYECKOro Mo JlaBaTb onpeneneHus U3y4eHHbIM MOHATUSAM; ONUCBIBATh U IEMOHCTPALIMOHHbIE U
CaMOCTOSATENIBHO MTPOBEAECHHBIE AKCIIEPUMEHTBI, UCTIOJIb3YS JUISl 3TOTO A3bIK (PU3UKH;
KJIaccu(UIMPOBATh U3YUYCHHbIE OOBEKTHI U SIBJICHUS; eJIaTh BHIBOIbI U YMO3AK/IIOUSHUS U3
HaOII0IeHUH, N3yUEHHBIX QU3NYECKUX 3aKOHOMEPHOCTEH, IPOTHO3UPOBATH BO3MOKHBIE
pe3yabTaThl
61 | Iloreniuan. Paznocts norennuanos. Cs3b JlaBatb onpenieneHus U3y4eHHbIM MOHATUSAM (SHEpreTu4ecKas XapakTepucTHKa MoJIs,
MEX]ly HalpsKEHHOCTBIO U PA3HOCTBIO HOTEHIMAJ, Pa3HOCTh MOTEHIUAJIOB, HAIIPSHKEHNE, SKBUIIOTEHIIMAJIbHAS IOBEPXHOCTD,
MOTEHIHAJIOB IEKTPUUYECKOTO MOJIS BonbT); BBIYMCIAT NOTEHIMAT 3JEKTPUUECKOTO 10JIs OJJHOI'O M HECKOJIBKUX TOUEUHBIX
UIEKTPUUYECKUX 3aPsJIOB; U3MEPATh Pa3HOCTh NOTEHIIUAJIOB
62 | IIpoBOJTHUKY U AUIIEKTPUKH B Ha ocHoBe 3HaHMil cTpoeHUs aTOMa 0OBACHATH CYLLIECTBOBAHUE IPOBOAHUKOB U
aneKkTpocTarudeckoM nose. Iomspuzanus JM3JIEKTPUKOB; IPUBOIUTH IPUMEPHI IPUMEHEHUS IPOBOAHUKOB U JIUAJIEKTPUKOB B
JM3JIEKTPUKOB TEXHUKE
63 | Konnencaropsl OOBACHATH Ha3HAYEHUE KOHJICHCATOPOB B TEXHUKE, CIIOCOOBI YBETMUEHUS U YMEHbIICHUS
€MKOCTH KOHJICHCATOpa; paCCUUTHIBATh ANEKTPOEMKOCTh KOHAEHCATOPa, paboTy, KOTOPYIO
COBEPUIAET INEKTPUUYECKOE 110JI€ KOHJAEHCATOPA
64 | DHeprus 3apsKEHHOTO KOHAEHCATOpA. BbIuncisaTe SHEPIUIO AJIEKTPUUECKOT0 MOJIS 3apsSHKEHHOTO KOHAEHCATOpa; IPUMEHSITh

HpI/IMeHCHI/Ie KOHJACHCATOPOB

HpI/IO6peTeHHLIe 3HaHHA 110 (bPIBPIKe JJI pCHICHUS MMPAKTUYCCKUX 3aa1, BCTPCHAOIINXCA B




MOBCETHEBHOM JKU3HH, 1T O€30MMaCHOTO MCTIOIh30BaHUS OBITOBBIX TEXHUYECKUX
YCTPOWCTB, pallMOHAIBLHOTO MPUPOIOTI0JIH30BAHUS U OXPaHbl OKPY)KAIOIICH CpeIbl

65 | Pemenue 3amau o teme «uekrpuyeckoe noje» | [IpoBoaAnTh cpaBHUTENBHBIN aHAIN3 TPABUTALIMOHHOTO U 3JIEKTPOCTATUYECKOTO IOJICH;
IPUMEHSTH IPHOOPETEHHBIE 3HAHUSA 110 (PU3HKE IS PEHICHHUS IPAKTUIECKUX 3aa4 U 3a/1a4
po(eCCHOHATLHON HAITPABICHHOCTH

66 | Konrponbnas padora Ne 3 o Teme [IpumeHsTh TEOpETUYECKUI MaTepuall IPU BHIOJIHEHUN KOHTPOJIbHBIX 3aaHUM

«DJIEKTPUUECKOE T10JIE»
JlabopaTopHblil npakTHKYM (5 4.)
67 | 3yueHne 3akoHa COXpaHEHHS] MEXaHUIECKOM [IpoBouTh pU3NYECKUl SKCTIEPUMEHT; U3MEPSITh MOTEHIIUATIBHYIO SHEPTUIO TOIHATOTO
SHEPruu HaJ 3eMJIel Tesa U ynpyro e opMUpOBaHHOM NPYKUHBI; pabOTaTh B Ipymnme
68 | OnbITHast mpoBepka 3akoHa [ eii-Jlroccaka [IpoBouTh pU3NYECKUIl SKCIEPUMEHT; ONUCHIBATh ONBITHI, YCTaHABIMBAIOLIUE 3aKOH [ eli-
Jlroccaka, 0ObsiCHATH 3ak0H Ha ocHoBe MKT; paGoTarts B rpynmne
69 Omnpenenenne aTMOC(hHEpPHOTO JaBICHUS C [TpoBoaUTH PU3HUECKHIT SIKCIEPUMEHT; OTIPENIEIATh aTMOC(HEPHOE TAaBICHUE C TIOMOIIIBIO
ITOMOIIIBIO 3aK0Ha boins-Mapurorra 3akoHa bolns-Mapuorra; paborath B rpyrie

70 | Onpenenenne xod3ddurmenta nopepxHoctHoro | [IpoBoauTh pu3NUeCKnii SKCIIEPUMEHT; H3MEPATh KOAPPHUIIMEHT MOBEPXHOCTHOTO
HATSKEHUS! )KUJKOCTH METOJIOM OTpPbIBA Kallelb | HATSDKEHUS KUAKOCTU; padOTaTh B IPyIIe

71 | OnpeneneHre OTHOCUTEIbHON BIAXKHOCTH [IpoBouTh PU3NYECKHl SKCTIEPUMEHT; U3MEPATH OTHOCUTENbHYIO BIIaXKHOCTH BO3/yXa;

BO3JIyXa

paboTath B TpyIie

PA3JEJI 3: OCHOBBI JIEKTPOAUHAMUKHA
Tema 3.2: IlocTosiHHBIH TOK (14 4.)

72 yCJ'IOBI/IH, HCO6XOI[I/IMBIG JJIs1 BOSBHUKHOBCHUS U HpI/IBO,Z[I/ITI) IIPUMEPBI XUMHUYECKOT'O U TCIIJIOBOT'O HeﬁCTBHﬂ OJICKTPHUYECKOT'O TOKa U UX
IMOAACPIKAHUA SJICKTPUUCCKOr'0 TOKaA. Cwuia Toka HCIIOJIB30BaHHUsA B TCXHHUKE, ITOKAa3bIBAaTh MAalrHUTHOC HeﬁCTBHe TOKa, ONpCaAcCiIsITh
U IINIOTHOCTBH TOKa HaITpaBJICHHUE CHUJIbI TOKA, paCCYUTHIBATH 110 (bopMyne CUJIY TOKA, BBIPpAXKAThb B PA3JIMIHBIX
CAMHUIAxX CHUJIYy TOKa
73 3aBHCHMOCTH SJICKTPUYECKOT'O COIIPOTUBJIICHUA YcranaBauBaTh COOTHOIICHHE MCXKIY COIIPOTUBJICHUEM ITPOBOJHUKA, €0 I[J'IPIHOﬁ u
OT Mar€puajia, JJIMHbI U IJIOAAN IIOIICPEYHOTO IJIOIIAJIBIO MONIEPEYHOT O CEYCHUS; OIPEACIIITh YACIBbHOEC COIPOTUBICHUEC IPOBOJHUKA,
CCUYCHUS ITPOBOJHUKA. 3aBHCHUMOCTh AHAJIN3UPOBATDH TaOJIHMYHEIE JaHHBIC
QICKTPHUYCCKOI'O COIIPOTUBJICHUA ITPOBOAHHKA OT
TEMIICPATYPbI
74 3akoH Oma UL ydacTKa el 0e3 BI[C YcranaBauBaTh 3aBUCUMOCTh CHJIBI TOKA B IMPOBOJHUKE OT COIIPOTHUBJICHUS 3TOT'O
MIPOBOJHHMKA, 3aIIMChIBATh 3aKOH Oma B BUJIC (I)OpMy.]'IBI; HCII0JIB30BATh MCKIIPECAMCTHBIC
CBsA3HU (I)I/ISI/IKI/I 1 MAaTEMATUKHU JUIA pCHICHUS 3a/1a4 HA 3aKOH Owma
75 QHGKTpO,Z[BI/I)KyH_IaH CHJIa MCTOYHHKA TOKa. HpI/IMCHHTL HpI/IO6peTeHHHe 3HaHUWA 110 (pH3HKe AJI pCHICHUA MPAKTUYCCKUX 3a/1a4,

3axoH OMa 11 ITOJTHOH LIEMHN

BCTPCHAOMIUXCA B MOBCEIHEBHOM JKH3HU, IJIA 0€30ITaCHOT0 MCIIOJIb30BaHUS OBITOBBIX




TEXHUYECKUX YCTPOMCTB, pallMOHAIBLHOTO NPUPOIOIIOJIL30BAHNS U OXPAaHbl OKPYXKAIOLIEH
cpeabl

76 | CoenuHeHHE TPOBOTHUKOB BxurouaTs amMmnepMeTp M BOJIBTMETP B LEIb; ONPEACISATh CUITy TOKA U HAIIPSKEHHUE Ha
Pa3IMYHbIX yYacTKaXx LIEMU; ONPEEIATh LIEHY JeJIEHNUs aMIIEpMETPa U BOJIbTMETPA;
YEPTUTH CXEMBbI JIEKTPUUYECKOH LIenH
77 | Peulenue 3a1a4 Ha COEJMHEHHE ITPOBOJHUKOB PaccuntbiBaTh cuily TOKA, HAIPSPKEHUE U COIPOTUBIIEHHUE MIPU MOCIIEI0BATEILHOM U
napajuleJIbHOM COEIMHEHUHU IIPOBOIHUKOB
78 | CoenuHeHHE UCTOYHUKOB IEKTPHUIECKOM OOBACHATH Ha IpUMEpPE IEKTPUUECKOH 11enH ¢ AByMs uctouHukamu Toka (3/1C), B kakom
SHEpruu B OaTapero CJIydae MUCTOYHHUK IEKTPUUYECKON dHEPruu paboTaeT B peKuMe reHeparopa, a B
KaKOM — B PEKHME NOTpeOUTest
79 | PaboTa 1 MOIIIHOCTB AIIEKTPUYECKOTO TOKA PaccuntbiBaTh pabOTy M MOIITHOCTB JIEKTPUUYECKOTO TOKA; BbIpaXaTh €AUHUIY MOIIIHOCTH
yepe3 eIUHUIbI HAPSKEHUS! U CUJTbI TOKA
80 3akoH J[xoyng-Jlenna. TemmoBoe aefictBue Toka | OnpenensTe TeMnepaTypy HUTH HaKallMBaHUs; TPUMEHSTh 3aKoH [xkoynsa-JIlenna pist
pelIeHns MPaKTUYECKUX 3a]a4 U 3a]1a4 MpodeccnoHalbHOM HaNpaBIeHHOCTH
81 | Pemenue 3aa4 Ha 3aKOHBI MOCTOSTHHOTO TOKA [IpumensTh npuoOpeTeHHbIe 3HaHUS 110 (PU3UKE IS PEIICHUs TPaKTUUECKUX 3a/1a4,
BCTPEYAIOLINXCS B MOBCEAHEBHOM KU3HH, ISl 0€3011aCHOT0 MCIOJIB30BaHUS OBITOBBIX
TEXHUYECKUX YCTPONCTB
82 | DreKkTpuUYecKHii TOK B TIOJYIPOBOTHUKAX. Ha ocHoBe 3HaHMi1 cTpoeHUsT aToMa OOBSICHATH CYIIIECTBOBAHKE ITOJTYITPOBOJTHHUKOB,;
DnekTpuyeckas MpoBOJUMOCTh [ToHnMaTh MpUPOIY IAEKTPUUECKOTO TOKA B UUCTHIX MOJTYIPOBOIHUKAX U B
MTOJTYITPOBOJIHUKOB IPY HATMYUHU TPUMECEI MOJYIPOBOTHUKAX MPU HAJTUYHH NIPUMECEH C TOUKHU 3PEHUS AIEKTPOHHON TEOPUH
83 | IlomynpoBoAHHKOBBIE TIPUOOPHI OOBACHATH YCTPOICTBO, MPUHLIUI ASUCTBUS U IPUMEHEHUE MOJIYIPOBOJHHUKOBOTO IM0/1a
Y TPaH3UCTOPA
84 | DneKTpu4ecKHil TOK B KUAKOCTAX. 3aKOH OOBACHATD MPUPOY FTEKTPUUYECKOTO TOKA B KUAKUX IPOBOJHHUKAX; IPUMEHSITH 3aKOH
JJIEKTPOJIN3a 3JIEKTPOJIN3a IPU PEUICHUH 3a]a4
85 | KonrposbHas padota Ne 1 mo teme [IpuMeHsATh TEOPETUUECKUI MaTEpHail MPH BHITIOJHEHUH KOHTPOJIbHBIX 3aIaHUN

«IToCTOSIHHBIN PTIEKTPUUECKUNA TOK»

Tema 3.3: MarautHoe noJie (7 4.)

86 MarsuTHoOe noJjie BBISBISTH CBSI3H MCKAY IJICKTPUICCKUM TOKOM W MAIrHUTHBIM IIOJIEM; ITPUBOAUTH
IMPUMCEPbI MAIrHUTHBIX HBHGHHﬁ; Ha3bIBaThb OCHOBHBIC ITOJIOKCHUSA N3YUCHHBIX TeOpI/Iﬁ u
TUIIOTE3; OIMUChIBATb U ACMOHCTPALIMOHHBLIC 1 CaAMOCTOATCIIBHO ITPOBCACHHLIC
OKCIICPUMCHTBI, UCTIOJIB3YS JJIA 9TOT'O pYCCKI/Iﬁ SA3BIK U A3BIK (I)I/ISI/IKI/I

87 BeKTOp HHAYKIIMU MAarouTHOI'O IOJIA I[aBaTL ONpCACIICHUA NU3YUYCHHBIM ITOHATUAM (BeKTOp MarHUTHOM WHAYKIIUH, CUIIOBBIC

JIMHUY MarHUTHOM WHAYKIIUHA, OPUCHTUPYIOIICC HeﬁCTBHC, BUXPEBOC IIOJIC, ITPAaBUIIO
npaBoﬁ pYKI/I), IMNOKAa3bIBATh CBA3b HAIIPABJICHUS MAT'HUTHBIX JIMHUH C HAITpaBJICHUCM TOKaA C




TIOMOIIBEO MAarHUTHBIX CTPEJIOK; MEPEUUCIISTh CHOCOOBI YCUIICHUSI MAarHUTHOTO JACHCTBHUS
KaTYIIKU C TOKOM; IPUBOJIUTH IPUMEPHI HCIIOJIb30BaHUSI DJICKTPOMArHUTOB B TEXHUKE
OBITY

88 | JlelicTBMEe MarHUTHOTO TOJISI HA BoruncnsaTe cuibl, 1eHCTBYIOLME HA IPOBOJIHUK C TOKOM B MarHUTHOM I10J1€; J1€1aTh
MPSIMOJIMHENHBIN IPOBOJAHUK C TOKOM. 3aKOH BBIBOJIBI 1 YMO3AKITIOUECHUS U3 HAOIIOICHUN, H3YYCHHBIX (PH3MUECKUX 3aKOHOMEPHOCTEH,
Awmnepa IIPOrHO3MPOBATh BO3MOXKHBIE PE3YIbTATHI; IPUMEHSTh IPUOOPETEHHBIE 3HAHUS 110 (PU3UKE

JUIs pEIICHUs IPAKTHUECKUX 3a/1a4

89 | MarunwutHsIii notok. PaboTa mo nepemenienno CTpyKTypHpOBaTh U3y4YeHHBIN MaTepHUal, HHTEPIPETUPOBATH (PH3HUECKYIO0 HH(POPMAIIHIO,
IIPOBOJJHUKA C TOKOM B MAarHUTHOM I10JI€ MOJIYYEHHYIO U3 IPYTUX HCTOYHHUKOB

90 | HeficTBME MarHUTHOTO TIOJISI HA JABHIKYIIHIACS BrruucnsaTe cuibl, JENCTBYIOIIME HA SJIEKTPUYECKUM 3aps], IBHKYILIHICS B MArHUTHOM
3apsz. Cwia Jlopenna 110J1€; TPUMEHATh NPHOOpETEHHBIE 3HAHUS MO (PU3MKE /IS peHICHUs MPAKTUYECKUX 3a/1a4

91 | Onpenenenue yaensHOTO 3apsia. Y CKOPUTENIN OOBACHATH NPUHLIMII JEHCTBUS Macc-ClieKTporpada, ycKopuTesen 3apsKeHHbIX YaCTHIL;
3apsSKEHHBIX YACTHII OOBACHATH POJI MArHUTHOTO MOJISE 3€MJIN B )KU3HU PACTEHUM, dKUBOTHBIX, YEJIOBEKA

CTPYKTYpUPOBATh U3YUYEHHBIN MaTepuai; IPUBOJAUTH IPUMEPHI IPAKTHUECKOTO
MIPUMEHEHHS] U3YUYECHHBIX SIBIEHUH, 3aKOHOB, TPHOOPOB, YCTPOICTB
92 | Pemrenue 3amau mo teme «MarHuTHOE TOJIE» [IpumensaTh npuoOpeTeHHbIe 3HaHU 10 (GU3KKE ISl pEIICHUs TPaKTUYECKUX 3a1a4
93 | UToroBas KOHTpOJBbHAS paboTa

Kypc obyuenuss 2.

KonnuectBo yacoB

Ne
ypoKa

OcHoBHOE COACPIKAHUE 110 TEMaM

XapakTeprucTHKa OCHOBHBIX BU/IOB NeSITEeTLHOCTH CTY/CHTA (Ha YpOBHE
y4eOHBIX TEHCTBUI)

Tema 3. 4: DinekTpoMarHuTHast HHIYKIus (8 4.)

1.

BHGKTPOMaFHI/ITHaH HHAYKOUA

Ha6J’IIO,Z[aTB " OIIKMCBIBATH OIIBITHI, IIOATBEPKAAOIINE ITOABICHUE DJICKTPUYCCKOT'O ITOJIA
IIpU U3MCHCHHWH MarHUMTHOTO IOJIA, A€JIaTh BbIBOAbI, OIIMCHIBATH 3aBUCUMOCTb MAarHuTHOT'O
INOTOKA OT UHAYKIIMU MAarauTHOI'O I10JIA, ITIPOHU3BIBAIOIICTO IJIOH[aZIb KOHTYpA U OT €ro
OPHUCHTALUHU 110 OTHOIICHUIO K JIMHUAM MarHUTHOM WHAYKIUU 00BICHATE IMPHUHIIUIT
HeﬁCTBHH T'CHCpATOPA JICKTPHUICCKOTI'O TOKA

Hanpasnenue nnaykimonHoro toka. [Ipasuio
Jlenma

Habmronate B3anMoieiicTBrE aTlOMUHUEBBIX KOJIEIl C MAarHUTOM; OOBSICHATH (DU3MUECKYIO
cyTh npasuiia Jlenma u GopMynupoBarth €ro; IpUMEHATh rpaBuio JIeHa 1 npaBuio
PaBOW PYKH I ONPEIENICHUs HAaTPaBIeHUs MHAYKIIMOHHOTO TOKa

3aKoH BHCKTpOMaFHHTHOﬁ HHIAYKIIUU

HpI/IMCHHTL HpI/IO6peTeHHLIe 3HaHHUA 110 (I)I/I3I/IKG AT pCIICHUS IMPAKTHUYCCKUX 3a/1a4,
BCTPCHAOMIUXCA B MOBCEIHEBHOM JKHU3HHU




Buxpesoe atekTpudeckoe mnosue

JlaBaTh ornpeneneHus U3y4eHHbIM NOHATHUAM (BUXPEBOE 3JIEKTPUUECKOE TI0JIE, cuila
Jlopenua, D/1C MHAYKIMK B ABMKYLIMXCS TPOBOHUKAX); TIPOBOJIUTH CPABHUTEIBHBIN
AHAJIM3 CBOMCTB 3JIEKTPOCTATUYECKOT0, MATHUTHOTO U BUXPEBOT'O AJICKTPUUYECKUX MOJIEN

5. | CamouHayKuus OnuceiBaTh JEMOHCTPAIIMOHHBIE SKCIIEPUMEHTHI; HAOIIOAATh U OOBACHATD SIBJICHUE
CaMOMHJIyKIIUU

6. | DHeprust MarHUTHOTO TIOJIS OnuceiBaTh J€EMOHCTPALIMOHHBIE SKCIIEPUMEHTDI; BBIUNCIISITh SHEPTUU MAarHUTHOTO I0JIS;
OOBSACHATH HA IPUMEPE MArHUTHBIX SIBJICHUM, T0YEMY (PU3UKY MOKHO pacCMaTpuBaTh Kak
METaJAUCHUIUIMHY; IPUMEHSTh IPUOOPETEHHBIE 3HAHUS 110 (PU3UKE AJIS PELECHUS
IPAKTHYECKUX 3a7a4

7. | Pemenue 3a1a4 no Teme «I€KTPOMarHUTHAS [IpumensTh npuoOpeTeHHbIe 3HAaHUS 110 GU3KKE JUISl pEHICHUs] TPAKTHYECKUX 3a1ay

WHYKIHS»
8. | KonrponbHas padora Ne 2 o Teme «MarautHoe | IIpuMeHSTH TeOpeTHYEeCKUi MaTepHall IPH BHITIOJHEHUN KOHTPOJIBHBIX 3a1aHUi

I10JI€. BHCKTPOMaFHI/ITHaSI HWHAYKI WA

PA3JEJI 4: KOJIEBAHUS 1 BOJIHbI

Tema

4.1: Mexannueckue Kojed0anusi M BOJHbI (12 4.)

9. | KonebarensHoe aprkenne. CBOOOIHbIE Omnpenensts kojiebareabHOE ABMKEHUE TI0 €r0 MpU3HaKaM; MPUBOIAUTH IPUMEPHI
MeXaHUYECKUE KOJIeOaHMs KoJIe0aHMIi; HAa3bIBATh BEIMYHMHBI, XapaKTEPH3YIOIIHe KoleOaTeIbHOe IBUKCHNUE;
3alUCBIBAaTh (POPMYITY B3aMMOCBSI3U MIEPHOJA U YACTOThI KOJICOAHUH, TPUMEHATh UX MIPH
peleHny 3a1a4
10.| JIunelinple MEXaHUYECKHE KOJIeOaTeIbHbIE OnuceIBaTh TMHAMHUKY CBOOOIHBIX KOJIEOAHUN MPYKUHHOTO U MAaTEMAaTHYECKOTO
CHCTEMBI MAasiTHUKOB; BBIUUCIIATH MEPHOJ] KOJIeOaHUH MaTEMaTHUECKOTO MasiTHUKA [0 U3BECTHOMY
3HAYEHHUIO €r0 JJIMHBI; BBIYUCIIATH MEPUO]] KOJIeOaHH I'py3a Ha MPYXKHUHE 110 U3BECTHBIM
3HAYEHUSIM €ro Macchl ¥ JKECTKOCTH IIPY’KUHBI
11.| 'apmoHnyeckue KonedaHus JlaBaTb onpenieneHus U3y4eHHbIM MOHATUAM (aMIUINTY/A, IEpUOJ, YacToTa, (aza
KOJIeOaHWii, CHHYCOHIa, KOCHHYCOUJIA); HCIOJIb30BaTh MEXKIIPEIMETHBIC CBS3U (DU3UKH U
MaTEeMaTHKU JUIsl peleHus 3a1a4
12.| IlpeBparieHue 3Hepruu npu KosuedareaIbHOM JlaBaTb omnpenieneHus U3y4eHHbIM MTOHATHUAM, JI€J1aTh BHIBOJIbI U YMO3AKIIIOUEHHUS U3
JBYKEHUU HaOII0IeHUH, N3yYeHHBIX (PU3NUYECKUX 3aKOHOMEPHOCTEH, IPOrHO3UPOBATH BO3MOXKHBIE
pe3ynbTaThl; ONPEAEIATh IapaMeTphl KoJIeOaHui rpy3a Ha IPYKMHE U Ha HUTHU, YUTATh
rpaduku
13.| CBoOogHbBIE 3aTyXalOMINEe MEXaHUUECKHUE [IpuBoaMTH pUMEPHI aBTOKOJIE0ATENBbHBIX MEXaHUUYECKUX CUCTEM; IPOBOIUTD
KoJie0aHus KJ1accu(UKaIHIO KoJeOaHUH
14.| BoiHyX/1IeHHbIE MEXaHUYECKHE KOJIeOaHUs OOBACHATD, B UeM 3aKJII0OUACTCS SBJICHUE PE30HAHCA; MPUBOIUTH IPUMEPHI MOJIE3HBIX U

BPCIHBIX HpOHBJ’IeHI/Iﬁ PE30HAHCA U ITYTHU YCTPAHCHUSA TOCIICAHUX BBIpa6aTBIBaTB HaBBbIKH




BOCIIpMHUMATh, aHAJIMU3UPOBATD, Hepepa6aTBIBaTB U NpCABABIIATH HH(bOpMaL[I/IIO B
COOTBECTCTBHH C IIOCTABJICHHBIMU 3aJa4aMi

15.| [lonepeunbie ¥ MPOJOTBHBIC BOJIHBI. Paznuuath nmonepedHsie U MPOI0IbHBIE BOJIHBI; ONIMCHIBATh MEXaHU3M 00pa30BaHMsI BOJIH;
XapaKTEepUCTHKHU BOJTHBI Ha3bIBATh XapaKTEPU3YIOIINE BOJHBI (PU3NYECKHUE BEIUIMHBI, 3aIIUCHIBATh (HOPMYITBI
B3aMMOCBSI3M MEX/1y HUMU
16.| UnTepdepentus u qudpakius BOIH Habnronate 1 00BACHATH ABIICHUS HHTEpHEPEHITNH U AU(PPAKIIH MEXaHUIECKUX BOJIH
17.| 3ByKOBbIE BOJIHBI Ha3piBath quanazoH 4acTOT 3BYKOBBIX BOJIH; IPUBOAUTH MPUMEPHI HCTOYHUKOB 3BYKA;
NPUBOIUTE 0OOCHOBAHUS TOTO, YTO 3BYK SBIISIETCS MPOAOIBHOM BOJIHOI; BBIABUTATh
THIIOTE3BI O 3aBUCUMOCTH CKOPOCTH 3BYKa OT CBOHCTB CPEJIbI U OT €€ TeMIIepaTyphl
0OBSICHATD, IOYEMY B ra3axX CKOPOCTh 3BYKa BO3PACTAET C TIOBHIIIEHUEM TEMIIEPATYPHI
18.| YnpTpa3ByK u ero npuMeHeHne [IpencraBnsaTs 00IaCTH TPUMEHEHHUS YIBTPa3ByKa M MEPCIIEKTUBBI €T0 UCIOIB30BAHUS B
pa3IMYHBIX 00JaCTAX HAYKH, TEXHUKH, B MEJUIIMHE; H3JIaraTh CYTh SKOJIOTHYECKIX
po0JieM, CBSI3aHHBIX C BO3CHCTBUEM 3BYKOBBIX BOJH HA OpPTraHU3M YeJIOBEKa; 3a/1aBaTh
BOTIPOCHI ¥ IPUHUMATH Y9aCTHE B 0OCYKJICHUU TEMBI; IPUMEHSTh 3HAHHS K PEIICHHIO
3a1a4
19.| Pemenne 3amau no teme «MexXxaHHYECKHE [TpumMeHsTH MPHOOPETEHHBIC 3HAHUS 10 (PU3HKE [T PeIICHUS MPAKTUIECKUX 3a1a4
KOJICOAHMSI U BOJIHBI»
20.| KonTpoasHas paborta Ne 3 o Teme [IpuMeHATh TEOPETHUECKUI MaTEepHall IPHU BHITIOJHEHUN KOHTPOJIBHBIX 3aJaHUIN

«MexaHn4yecKre KojeOaHus U BOJHBI»

Tema 4.2: DyieKTpOMAarHuTHLIE KoJieOaHusi U BOJHBI (13 4.)

21.| CBOOOIHBIE M BBIHY)K/ICHHBIC Hab6mronaTe cBOOOIHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHUS B KOJIeOaTEIbHOM KOHTYPE;
3JIEKTpOMarHuTHbIC KojieOanus. KoyiebarenbHblil | J1eiaTh BEIBOBI; AaBaTh ONPECIICHNS N3YYCHHBIM MOHATHSM; Ha3bIBaTh OCHOBHBIC
KOHTYP 10JIOXKCHUS U3YUYCHHBIX TCOPUH U TUIIOTE3
22.| I1epro cBOOOIHBIX AJIEKTPUUCCKUX KoyieOanuii | [IpoBOANTE aHAIOTHIO MEXKIY (PU3NYCCKUMU BEIMUYNHAME, XapaKTePU3YIOITUMHU
MEXaHUYCCKYIO M 3JICKTPOMArHUTHYIO KOJieOaTeIbHbIC CHCTEM; PEIaTh 3aa4n Ha
npumMeHerne Gpopmyibl TomcoHa
23.| IlepemeHnHsbIit TOK. ['eHepaTOp MEPEMEHHOTO HuTepnperupoBarh GpU3HYECKyr0 HHPOPMALIUIO, IIOJTYYCHHYIO U3 APYTHX HCTOUYHUKOB;
TOKa ucnoJib30Bath ypaHeHus: DJC, HaNpsHKEHMs U CUIIBI TOKA JUIsS pEIIeHUs 3a/1a4
24.| EMKOCTHOE U MHIyKTHBHOE COMPOTHBIICHHUS PaccunthiBaTh apaMeTphl LEHH MPU Pa3INnYHBIX COIIPOTHRBICHUIX MEPEMEHHOIO TOKa
MIEPEMEHHOTO TOKa
25.| 3akon Oma AJis1 SIEeKTPUIECKOM 1Ienu [IpumensaTs mpuoOpeTeHHbIE 3HAHUS 10 (GU3UKE [Tl pEHICHHS] TPAKTUYECKHUX 3a7a4

MEPpEMCHHOTO TOKaA. Pabora u MOIITHOCTB
TNICPCMCHHOT'O TOKA




26.| I'erepaTopsl TOKA OOBSACHATH CTPOCHUE U MPUHITUI PpaObOTHI T€HEpATOpa IEPEMEHHOTO TOKA,;
UHTEPIPETHPOBATh (PU3NYECKYIO HH()OPMAITUIO, TOJIYYCHHYIO U3 IPYTUX UCTOYHHKOB
27.| Tpanchopmaropsl OOBSACHATH YCTPOICTBO U YCIOBHSI pabOThI TpaHC(HOPMATOPA HA XOJIOCTOM X0y U IO
Harpy3koii; paccunteiBath KI1J] Tpanchopmaropa
28.| Ilonyuenwue, nepeaaya u pacrpeaesicHue Ha3piBath criocoObl yMEHBIIEHUS TIOTEPH 3JIEKTPOIHEPTHH TIPH MEepeayue ee Ha
AJIEKTPOIHEPTUU 00JIbIINE PACCTOSHUS, aHAJIM3UPOBATh U OLICHUBATD [TOCIIECJCTBUS AJIsl OKpYKarolei
cpebl OBITOBOM U IMPOU3BOJICTBEHHON JESITEILHOCTU YEJIOBEKA, CBSI3aHHOM €
UCTIOJIb30BaHUEM (PU3MUYECKHX MPOIIECCOB; UCMOIB30BaTh IHTEpHET 1Is TIOMCKa
MH(}OPMaIIMU O COBPEMEHHBIX CIOCO0AX Mepeaayu AEKTPOIHEPTUU
29.| DnekTpoMarHuTHBIE BOJHBL. CBOWCTBA HaGmronaTe OnBIT 110 U3TYYEHUIO U MIPUEMY DJIEKTPOMArHUTHBIX BOJIH; OMTUCHIBAThH
ANIEKTPOMArHUTHBIX BOJIH pa3uuus MKy BUXPEBBIM AJIEKTPUUYECKUM U JIEKTPOCTATUYECKUM TOJISIMU; HA3bIBATh
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH; U3JIaraTh CyTh 3KOJOIMYECKUX MPOOIIEM, CBI3aHHBIX C
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU U BOJTHAMH; OOBSCHATH POJIb AJIEKTPOMATrHUTHBIX BOJTH
B COBPEMEHHBIX UCCIENOBAHMAIX BeenmeHHoit
30.| M3obperenue pamuo A. C. [TorowiM. [Tonsitre o | CTpyKTYypHpOBaTh W3y4EHHBIH MaTepHal, HHTEPIPETHPOBATh (HU3NIECKYI0 HHPOPMAITHIO,
paanocsssu. [IpumeHeHre AMeKTPOMarHUTHBIX MOJIyYE€HHYIO U3 APYTUX HCTOYHUKOB; IEMOHCTPUPOBATH IIPE3EHTALINH, YIaCTBOBAThH B
BOJIH 00CY)XKJICHUH MPE3eHTalMI; pacCKa3bIBaTh O MPUHIMIAX PATUOCBSI3U U TEJIEBUICHUS
31.| OcHOBHBIE XapaKTEPUCTUKU, CBOICTBA U [TpumensTh IpUOOPETEHHBIE 3HAHUS 110 (PU3UKE IS PElIeHUs IPAKTUYECKUX 3a/1ad,
HCIO0JIb30BAHUE AIIEKTPOMArHUTHBIX BOJH BCTPEUAIOUIUXCS B MOBCEAHEBHOM KM3HU, JUIs1 0€30MaCHOTO HCIOJIb30BAaHUS OBITOBBIX
TEXHUYECKUX YCTPOUCTB
32.| Pemmenue 3a1a4 o TeMe «JIEKTPOMarHUTHbIE [TpumensTh IPUOOPETEHHBIE 3HAHUS 110 PU3UKE IS PEIICHUs TPAKTUUECKUX 3a/1a4
KoJIeOaHusl U BOJIHBD»
33.| Koutponsnas pabora Ne 4 o teme [TpuMeHsTh TEOPETUUECKHI MaTeprall IPU BHITIOJHEHUH KOHTPOJIBHBIX 3aaHHM

«9.]'IGKTpOMaFHI/ITHI)Ie KOJIEOAHHMS U BOJIHBI»

PA3JIEJI 5: OIITUKA
Tema 5.1: Ilpupoaa cBera (8 u.)

34.

CkopocTh pacnpoCTpaHEHHS CBETa

HaspiBaTh Ppa3IMYHbIC JUAIIa30HbI JJICKTPOMAarHMTHBIX BOJIH, HHTCPIPETUPOBATH
(1)I/ISI/I‘ICCKYIO HH(bOpMaHI/IIO, INNOJIYYCHHYIO U3 JPYI'UX HCTOYHUKOB

35.

3aK0HBI OTpaXXCHUA U ITPCIIOMJIICHHA CBECTA

I[aBaTL ONpCACIICHUA N3YUYCHHBIM ITOHATUAM (rpaHHua pa3aciia AByX CpEh,
OTHOCHUTEJIbHBIN MOKa3aTellb MpCIIOMIICHUS, a0COJIIOTHBIN MOKa3aTelb HpeJ’IOMHeHI/IH);
q)OpMy.TII/IpOBaTL 3dKOH OTpPaXCHHU CBCTA U 3aKOH MMPEIIOMJICHUS CBETA, ACJIAaTh BHIBOAbI 1
YMO3aKJIKOUYCHUA U3 Ha6J'IIDI[eHPII>i, HN3YYCHHBIX (1)I/ISI/I‘IGCKI/IX SaKOHOMepHOCTeﬁ,
IMPOTHO3UPOBATH BO3MOKHBIC PC3YJILTAThI

36.

IToanoe OTPAKCHUC CBCTA

I[aBaTL ONpCACIICHUA N3YUYCHHBIM ITOHATUAM (HOJ'IHOG BHYTPCHHC OTpPAaKCHUC, HpeI[eJIbHBIﬁ




yroJ1 MIOJIHOTO OTPa)KE€HHUs, BOJIOKOHHASI ONTHKA); J1€1aTh BHIBOABI M YMO3aK/IKOUEHHUS U3
HaOIIOIEHHH, N3YYEHHBIX (PU3NUYECKUX 3aKOHOMEPHOCTEH, IPOTHO3UPOBATH BO3MOKHBIE
pe3yJIbTaThl

37.| Pemenwue 3ama4d o TeMe «3aKOHbBI OTpakeHne u | [IpuMeHsTh Ha MPaKTHKE 3aKOHBI OTPAKEHUS U MTPEJIOMIICHUS CBETA IPU PEIICHUH 33/1a4
MIPETOMIICHHE CBETa»
38.| JIaboparopHuas padora Ne 1 «Omnpenencaue [IpoBoUTE PU3NICCKUIT IKCIIEPUMEHT; OTIPEACIATH MOKA3aTeIh MPEIOMIICHUS CTEKIIa
MTOKA3aTeIs PEIIOMIICHHSI CTEKIIA
39.| JIunzel. [Toctpoerne n300paxxeHui, TaBaeMbIX PaznuyaTh TMH3BI IO BHEIIHEMY BU/LY; ONIPECIISATh, KaKasi U3 JBYX JHH3 C Pa3HBIMU
JTMH3aMH (OKYCHBIMU pacCCTOSTHUSIMU JaeT OOJIbIIee YBETHUCHHUE; CTPOUTH N300paKEHHSI JaBaeMbIe
JMH3aMHM; Pa3JInYaTh KaKue H300pakKeHHUs TAl0T COOMPArONIasi M pacCEUBAIONIAsl JTMH3HI
40.| ®opmyna TOHKOW JTMH3BI YMeTb CTpOUTh N300paKEeHUS MPEIMETOB, TaBAEMbIE JIMH3AMH, PACCUATHIBATH PACCTOSHUS
OT JIMH3BI JI0 U300paKEeHUS MPEIMETA; PACCIUTHIBATh ONTHYECKYIO CHITY JIMH3HI;
MPUMEHSTH PUOOPETCHHBIC 3HAHUS 110 (PHU3HKE IS PEIICHNS PAKTUIECKUX 3a/1ad,
BCTPEYAIONTUXCS B TIOBCEIHEBHOM KU3HH
41.| Ontuyeckue npudopsl. a3 kak onTuyeckas OOBACHATH YyCTPOICTBO MUKPOCKOIIA U TEJIECKOMA; 0OBSICHATH BOCIIPUSATHE U300paKeHUs

cucremMa

IJ1a30M YeJIOBEKa; IPUMEHSTh MEeXIIPEeIMETHbIE CBA3U (PU3UKU M OMOJIOTUN AJIst
00BsICHEHUS] BOCTIPUSATHS N300pakeHUs

Tema 5.2: BoiiHoBble cBoiicTBa cBera (10 4.)

42.| luciepcus cBeTa Hab6mronaTs pasnoxxenue 0e10ro cBeTa B CIIEKTP MPU €T0 MPOXOKICHUU CKBO3b MIPU3MY U
noJTy4eHue OeIoro CBeTa IMyTeM CIIOKEHHS CIICKTPAIBHBIX IIBETOB C TOMOIIBIO IPU3MEI,
OOBSICHITBH CYTh M JJaBaTh OINPEJICIICHUE SIBICHUS TUCTICPCUU

43.| Uutepdepennus ceta Habnronats siBjieHHE HHTEP(EPECHIINN dIICKTPOMAarHUTHBIX BOJIH U CBETA; 1aBaTh
OTIpEJICIICHUs] H3yYCHHBIM MOHATUSAM (MHTepdepeHIus, nHTepHEepPESHIIMOHHAS KapTHHA,
yCJIOBHE MAaKCUMYyMa, YCJIOBHE MHHHUMYMa, KOTEPEHTHBIE BOJIHBI, KOTEPEHTHBIC HCTOUYHHUKH,
TOHKHE IJICHKH); Ha3bIBaTh OCHOBHBIC TTOJIOKCHUS M3YUYCHHBIX TCOPHIA U THITOTE3;
OTIMCBIBATH M IEMOHCTPAIIMOHHBIE H CAMOCTOSITEIBHO MPOBEICHHBIC IKCIICPUMEHTEI

44.| Nudpakuus ceeta. udpakiimonHas pemerka Habnronate siBjieHne audpakiuu 2JIEKTPOMArHUTHBIX BOJIH M CBETA; HHTEPIIPETUPOBATH
bu3ndeckyro HHGOPMAITUIO, MOJYICHHYIO M3 JIPYTHX UCTOYHUKOB

45.| Jlaboparopnas pabdota Ne 2 «Omnpenenenue [IpoBoauTh Ppu3NYECKUil SKCIIEPUMEHT; ONIPEACTAThH AJTMHY CBETOBOW BOJIHBI 1711 KPACHOTO

JUTUHBI CBETOBOM BOJIHBI» ¥ (PHOJICTOBOTO CBETA C MOMOIIBIO TU(PPAKIIMOHHONW PEHICTKH

46.| [Monspusanus cBera Habmtonate siBNeHUE MOSIPU3AIMY AIEKTPOMArHUTHBIX BOJH M CBETA; HHTEPIPETHPOBATH
buznyeckyro HHPOPMAIUIO, TOTYYSHHYIO U3 IPYTHX HCTOYHUKOB

47.| Ucnonb3oBaHKe BOJTHOBBIX CBOICTB CBETA B [IpuBOANUTE IPUMEPHI MOSBICHUS B IPUPOJIC U UCTIOTIH30BAHUS B TEXHUKE SBICHUN

HAYKC U TCXHUKC

I/IHTepq)epeHI_II/II/I, ,Z[I/I(bpaKI_[I/II/I, NoJrIpnu3an U JUCTICPCUN CBCTA, NICPCUUCIIATE MCTOIbL




IMMO3HaHMs, KOTOPBIC UCIIOJIBb30BAHBI ITPU N3YYCHUU YKA3aHHBIX SIBJICHUI

48.| CnexTphl U CHEKTPAIbHBIA aHATTU3 Habnronate criytomHON M TMHEWYAThIe CIIEKTPhl HCITYCKAaHUs; Ha3bIBATh YCIOBUS
00pa30BaHus CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB UCITYCKaHUS; paboTaTh B IPYIIIE;
ciIymaTh Joknan «MeToJ1 CIeKTpaIbHOTO aHAIN3a U €r0 IPUMEHEHNE B HAYKE U TEXHUKE»

49.| UudpakpacHoe, yabTpaproIeTOBOE U WuTepnperupoBarh puzndeckyro HHPOPMALIUIO, TTOTYYSCHHYIO U3 APYTHX UCTOYHUKOB;

PEHTI€HOBCKOE U3IIyYEHHUs JIEMOHCTPUPOBATH MPE3EHTAIIMH, YIaCTBOBATh B 0OCYXJCHUH NPE3EHTAUI

50.| Pemenwne 3amau no paznaeny «Onrukay [TpumMeHnsTH MPHOOpPETEHHBIEC 3HAHUS 110 (PU3HKE IS PeHICHUS IPAaKTUIECKUX 3a/ad,
BCTPEYAKOUIUXCS B IOBCEHEBHOM )KU3HU

51.| KontponsHas padora Ne 5 no paszneny [IpuMeHsTh TEOpETUUECKUI MaTepUal IPY BBIIOJIHEHUH KOHTPOJIbHBIX 3a1laHUN

«Onruka»

PA3JIEJI 6: JIEMEHTBHI KBAHTOBOM ®NU3UKH

Tema 6.1: KBanToBasi ontuka (5 4.)

52.

KBanroBasg runore3a [lnanka. @oToHBI

OOBACHATH KOPITYCKYJISIPHO-BOJTHOBOM JTyaJi3M CBOMCTB (DOTOHOB

53.

Buemnuit v BHyTpeHHU# GoTo3ddeKT

JlaBaTh omnpeneneHust U3ydeHHbIM NOHATUAM ((oTorddekt, hpopmyna [Tnanka, 3aKkoHbI
doroaddekra, A. I'. Croneros, padoTa BeIxo/1a, (POTOIICKTPOHBI); HAOIIOIATh
doTornexkrpudeckuii 3pPexT; 00bICHATH 3aK0HB CTOJIETOBA HA OCHOBE KBAHTOBBIX
MIPEJCTABICHUI

54,

Teopus pororddexra

PaccunThiBaTh MaKCHMaIbHYIO KHHETHYECKYIO DHEPTHUIO AIIEKTPOHOB MIPH
dboTornexkTpruyeckoM dddexTe; onpenensaTe padboTy BEIX0Aa JEKTPOHA 10 rpaduKy
3aBHCUMOCTH MaKCHMAJIBHOW KHHETHYECKOM YHEPTUU (POTOITEKTPOHOB OT YACTOTHI CBETA

55.

[Ipumenenne Gororddexra

[lepeuncnsate mpuOOPHI, YCTAHOBKH, B KOTOPBIX MIPUMEHSIETCS OC3NHEPIIUOHHOCTh
doToaddekra; 00OBACHATH POJIb KBAHTOBOM ONTHUKK B Pa3BUTUH COBPEMEHHOH (DU3UKH,
UHTEPIPETHPOBATh GU3NIECCKYIO HH(DOPMAITUIO, TTOJTYICHHYIO U3 IPYTUX UCTOYHHKOB;
JIEMOHCTPUPOBATh MPE3CHTAINH, YIaCTBOBATh B 00CYXICHUY MPE3CHTAINN

56.

CBeTOBBIC KBAHTHI

HpI/IMeHHTB HpI/IO6peTCHHBIC 3HaHMUs 110 (1)I/ISI/IK6 AT pCIICHUA IMPAKTUYCCKUX 3aJa4

Tema 6.2: ®usuka aroma (2 4.)

57.| Snepnas (rutanerapHasi) MoAens atoma. OnbiTel | OnuchIBaThH ONBITH Pezepdop/a mo uccieoBaHuio ¢ TOMOIIBIO PacCesHUS O-4aCTHUI]
Pesepdopna. KBanrossie noctynatsl bopa CTpOEHUS aToMa,; KJIacCu(PUIIMPOBATh U3yUeHHbIE OOBEKTHI U SBJICHHUS; 1€1aTh BHIBOABI U
YMO3AKIIOUEeHUS U3 HAOJIIOJeHUH, N3YYEHHBIX (PU3HMUECKUX 3aKOHOMEPHOCTEH,
IIPOrHO3MPOBATh BO3MOXKHBIE PE3YNIbTATHI,
58.| KBaHTOBBIE reHEpaTOPHI Habnronate 1 00bACHATS MPUHLMT ICHCTBUSA J1a3epa; MPUBOJUTH IPUMEPHI




UCII0JIb30BaHUS J1a3epa B COBPEMEHHOM HayKe U TEXHUKE; UCII0JIb30BaTh VIHTEpHET U1
NOMCKa MHPOPMALIMU O MEPCIIEKTUBAX MPUMEHEHHS Ja3epa

Tema 6.3: ®u3uka aromuoro siapa (12 4.)

59.| OTkpBITHE PaTMOAKTHBHOCTU. Bupl OnuceiBath onbITEI Pe3epdopaa mo 0OHApyKEHUIO CII0KHOTO COCTaBa PAJHMOAKTUBHOTO
PaIMOAKTUBHBIX U3TydECHUN U3JIy4CHUS; 1aBaTh ONpeAc/ICHIs U3yYeHHbIM NOHATHIM (Bekkeperns, paarnoakTUHBHOCTb,
anb(da-, 6eTa-, raMMa- U3JIydeHHe); Ha3bIBaTh OCHOBHBIC MOJIOKEHHS U3YUCHHBIX TCOPHI U
TUTIOTE3
60.| PagroakTuBHBIC IPEBPAIIICHHUS Ornpenensarts 3apsi 1 MaCCOBOE YUCIIO aTOMHOTO Si/Ipa, BOSHUKAIOIIETO B Pe3yJIbTaTe
pPaIoaKTUBHOTO pacriaja; OObICHITH CyTh 3aKOHOB COXpPaHEHHUSI MacCOBOTO YHCIIA U
3apsijia pu PaMOaKTUBHBIX TPEBPAIICHUSX; PUMEHSITh 3TH 3aKOHBI MPU 3aTUCH
YpaBHEHUH SAEPHBIX PEAKIUI
61.| 3akoH pajgroakTUBHOTO pacmnazaa. [lepuon AHanu3UpOBaTh U OIEHUBATH MOCIEACTBUS IS OKPY>KAOIIEH cpe/ibl OBITOBOM U
noxypacnana MMPOM3BOJICTBEHHOM JEATEIHHOCTH YEIOBEKA, CBSI3aHHOM C UCITIOIh30BAaHUEM (PU3MIECKUX
MIPOIIECCOB
62.| CtpoeHHe aTOMHOTO siipa. SaepHbIe CHITHI. OOBACHATH (PU3UUECKUI CMBICI TIOHSTHI: MACCOBOE U 3apsII0BOE YHCIIA; JIeJaTh BEIBOJBI U
N3oToms! YMO3aK/IIUEHUS U3 HaOII0IeHUH, N3y4EeHHBIX PU3NYECKIX 3aKOHOMEPHOCTEH,
MIPOTHO3MPOBATH BO3MOKHBIE PE3YIIbTAThI
63.| DHeprus cBs3u aTOMHBIX siep. [Jedext maccol PaccuntbiBaTh SHEPTUH CBSI3U AaTOMHBIX siI€p; OOBACHATH (U3UUECKUN CMBICI MTOHSATHI:
SHEPTHs CBS3H, Ne(HEKT Macc
64.| SAAnepHble peakuu. DHEPreTUICCKUN BBIXO/T Onpenensars MpOAYKTHI SAEPHON PeaKINu; BEIYUCIATH SHEPTHIO, OCBOOOKAAFOIIYIOCS TIPH
SIIEPHBIX PeaKUi AJICPHBIX PEAKIHIX; IPUMEHATH MPUOOPETEHHbIE 3HAHUS 0 (PU3HKE NS PELICHUS
MPAKTHYECKUX 33/1a4, BCTPEYAIOIINXCS B IOBCETHEBHOM KU3HU, AJIsi OE3011aCHOTO
HCII0JIb30BAaHUS TEXHUYECKUX YCTPOMCTB, pAllMOHAIBHOTO IPUPOIOIIONb30BAHUS U OXPAHbI
OKpY>Kalollle cpeibl
65.| denenue Tsoxensix saep. Llennas snepuas OnuceiBath Mpolecce AeIEHUS SApa aToMa ypaHa; OObsICHITh PU3UUECKHUIM CMBICI OHSTHA:
peakuus LEIHAas peaKlysl, KpUTHYEeCKasi Macca; Ha3blBaTh YCIOBUS NIPOTEKAHUs YIIPaBIsIEMOU
LEMHON peakuu
66.| SnepHblit peakTop Paccka3biBaTh 0 Ha3HAUYEHHH SIIEPHOTO PEAKTOPA HA MEUICHHBIX HEUTPOHAX, €r0
YCTPOWCTBE U MPUHLUIIE IEHCTBUS; Ha3bIBATh IpermyliecTBa U Hegoctatku ADC nepen
JOPYTUMHU BHJIAMU DJIEKTPOCTAHIINI; TPUMEHSATh IPUOOpETEeHHbIE 3HAHUS TI0 (PU3HKE AT
pElIeHUs] MPaKTUYECKUX 3a]1a4, BCTPEUYAIOLIUXCS B MIOBCETHEBHOW XKU3HHU, IS
0€30MacHOTO UCTIOIB30BAHUS TEXHUUYECKUX YCTPOUCTB, PAllMOHAIBHOTO
MPUPOIOTIOIB30BAHMS M OXPAaHbl OKPYXKAIOLIEH Cpeabl
67.| Tepmosinepusie peakiuu. [Ipumenenue sineproit | [ToHnMaTh mMpenMyIeCTBa M HETOCTATKH MCIIOJIb30BAHNS aTOMHON YHEPTHH U




SHEPTreTUKHU

MOHU3UPYIOLIUX U3JIYYEHUN B TPOMBILLICHHOCTH, MEUIIMHE; U3J1araTh CyTh
AKOJIOTHUYECKUX MPOOIIEM, CBSI3aHHBIX C OMOJIOTUYESCKUM JICHCTBUEM PaIMOAKTHBHBIX
M3JIyYEHU; HA3bIBATh YCIOBUS POTEKAHUS TEPMOSIACPHON PEAKIIMU; TPUBOINUTH
MIPUMEPBI TEPMOSIEPHBIX PEAKIINI; aHATU3UPOBATh U OLIEHUBATH MOCJIECACTBUSA JUIS
OKpYKaroIel cpe/ibl OBITOBOM M MPOU3BOJICTBEHHOM NESATSILHOCTH YEIOBEKA, CBSI3aHHOM C
UCIIOJIb30BaHUEM (PU3MUYECKHX IPOIIECCOB

68.| DeMeHTapHBIC YaCTHIIBI [TpoBouTh KiTaccH(UKAIMIO TIEMEHTAPHBIX YaCTHUIL TIO UX (PU3NICCKUM XapPaKTEPUCTUKAM
(Macce, 3apsiay, BpeMEHH KU3HHU, CIIUHY | T. 11.); UHTEPIPETHPOBATH (PH3UIECCKYIO
uH}OpMaIIo, MOTYICHHYIO U3 IPYTUX UCTOYHUKOB
69.| Permenwne 3amaq mo paszueny « JIEMEHTHI [TpuMensTh MpUOOpETEHHBIC 3HAHUS TI0 (PU3UKE JIJIST PEIICHUS MPAKTHYECKUX 3a/1a4
KBAaHTOBOM (DM3UKM»
70.| KonTtponbHas padora Ne 6 o paznery [IpuMeHsTh TEOpETUUECKU MaTeprall MPU BBHITIOJIHEHUH KOHTPOJIBHBIX 3a/IaHUM
«JIEMEHTHI KBAaHTOBOMW (hU3UKI»
JlaboparopHubiii npakTukyMm (4 4.)
71.| U3mepenue DJIC 1 BHYTpEHHETO [IpoBoauTh Qpusnyeckuii skcriepumenT; usmeparb I/1C u BHyTpeHHEee CONTPOTUBIICHHE
COTIPOTHUBIICHUS UCTOYHUKA TOKA HWCTOYHHUKA TOKa; paboTaTh B TPYIIIE
72.| VI3y4eHune mocine0BaTelbHOTO U TapaiuienbHoro | [IpoBoauTE GU3UYECKUit SKCIIEPUMEHT; COOMPATH dIEKTPUIECKUE TIETIH C
COEIMHEHMS IPOBOJHUKOB MIOCJIEI0BATEIBHBIM U NapAJIEIbHBIM COETMHEHUEM MPOBOJHUKOB, IPUMEHATh 3HAHUS,
MOJIy4YEHHbIE MTPU U3YYEHUH TEOPETUYECKOT0 MaTepuasa Ha MpakTUKe; padoTaTh B IPyIIe
73.| toroBast KOHTpOJIbHAS paboTa




YYEBHO-METOANYECKOE N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
MPOTPAMMBI YYEBHOH JUCITATLIIAHBI « PU3UKA»

[Tomemenne kabuHEeTa YIOBICTBOPSET TpeOoBaHUsM CaHUTAPHO-IMHIEMUOIOTHUECKUX
npaBusl 1 HopMmatuBoB (CanlluH 2.4.2 No 178-02) u ocHaieHO THIOBBIM OOOpPYAOBaHUEM,
yKa3aHHBIM B HACTOSIIUX TPEOOBAHHUAX, B TOM YHCIE CIEHUAIM3UPOBAHHON yueOHOI Mebenbio u
cpernctBaMu OOydeHHUs, JOCTATOYHBIMHU JJIsi BBIMOJHEHUS TPEOOBAaHUN K YPOBHIO IMOATOTOBKH
00yJaromuxcs.

B kabunere ectb MyJbTUMEIUWHOE OOOpPYAOBaHHUE, MOCPEICTBOM KOTOPOTO YYACTHUKH
00pa30BaTEeILHOTO TIpoIlecca MOTYT TPOCMAaTPHUBATh BU3YAIbHYIO HWH(GOPMAIMIO, CO37aBaTh
MPE3CHTAIINH, BUIEOMATEPUAIbl, UHBIE IOKYMEHTHI.

B cocraB yueOHO-METOIMYECKOTO U MAaTEPUAITBHO-TEXHIHYECKOTO 00SCIICUCHUS IPOTPaMMBI
y4eOHOU TUCIUTITUHBI «(DU3UKA» BXOJIAT:

* MHOTO()YHKITMOHATBHBIN KOMIUIEKC TTPETO1aBaTeNs;

* HarjsAHbIE TOCOOWs (KOMIUIEKTHI YUe€OHBIX TaOJIMIl, TJIAKaTOB, JEMOHCTPAIMOHHBIC
MOJIEINN );

* H”HGOPMAITMOHHO-KOMMYHHKATHBHBIE CPEJICTBA;

* SKpPaHHO-3BYKOBBIE MIOCOOUS;

* KOMIUIEKT TEXHHYECKOW TOKYMEHTAI[MH, B TOM YHCJI€ TIaCllOpTa Ha CPEeACTBa OO0ydeHUs,
WHCTPYKITUH TI0 UX UCTIOTB30BAHUIO M TEXHUKE 0€30MMacCHOCTH;

* OubMOTEeUHBIN POH.

B Oubnuorteunslii (oHI BXOIAT y4yeOHHKH, ydyeOHO-MeToauuyeckue KoMmIiuiekTsl (YMK),
obOecrieunBaroIMe OCBOCHHE y4eOHON muciMIuMHBl «Du3nKa», PEKOMEHIOBAHHBIC WIH
JOTYIIEHHBIC I WCIOJIb30BaHUS B TPOPECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3aIUsIX,
peanu3yronmx o0pa3oBaTeNbHYI0 TMPOrpaMMy CpeaHEro oOIero oOpa3oBaHUsS B Tpeaenax
ocsoenust OITOII CITO na 6a3e ocHOBHOTO 00111ero 0O0pa3oBaHus.

buGnuoreunsiit GoHA AOMOJHEH SHIMKIONEAUSIMH, CIPAaBOYHHUKAMH, HaYYHOW, Hay4dyHO-
TIOMYJIIPHOM M IPYrO¥ TUTEpaTypoi 1o (PU3HKeE.

PEKOMEHAYEMAS JINTEPATYPA
st ctyneHTOB
Jmutpuesa B.®. ®usuka i npodeccuii U cenuaaibHOCTEH TEXHUYECKOTO MpoGUIs: yUeOHUK
JuTsi 00pa30BaTeNbHBIX YUPSKACHHH cpell. mpod. oopazoBanus. — M., 2018.
Jmutpuena B.®. ®usnka 11 npodeccuil U cnenuanbHOCTel TexHudeckoro npoduis. Coop-

HUK 3a/1a4: y4e0. mocobue /s 00pa3oBaTENbHBIX YUpEKICHU cpea. mpod. oOpazoBanus. — M.,
2018.

YuebHoe uzdanue
Msikumes I'. 5. @uzuka. 10 kinace : yueOH. s 061eobpa3zoBat. opranuzanuii — M. :
[Ipoceenienue, 2018.
Mskumes I'. 5. @usuka. 11 knace : yuebH. s 061eobpa3zoBart. opranuzanuii — M. :

[Ipocsemenue, 2018.



st npenogaBarenei

Koncrutynus Poccuiickoit @enepaunu (IpUHIATa BCEHAPOIHBIM TrosiocoBanueM 12.12.1993)
(c yueToM HOMpPaBOK, BHECEHHBIX (heIepaaIbHBIMU KOHCTUTYIIMOHHBIMU 3aKkoHamMH P® o mompaskax
kK Koncrtutynuu PO ot 30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne
4. — Cr. 445.

@enepanbHblii 3akoH 0T 29.12. 2012 Ne 273-03 (B pen. QenepanbHbIX 3aKOHOB OT
07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-
@3, or 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-D3, ot 03.02.2014 Ne 15-P3, ot 05.05.2014 N
84-@3, or 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3m., BHeceHHbIMH DeiepaibHBIM
3akoHOM 0T 04.06.2014 Ne 145-®3) «O06 o6pazoBanuu B Poccuiickoin @eneparum.

[Ipuka3 MunucrepctBa oOpasoBanus u Hayku P® «O0 yrBepkaeHUM (¢eaepanibHOro
TOCYIapCTBEHHOTO 00pa30BaTEeNBHOrO CTaHAApPTa CpeaHero (MoJIHOro) oO0Imero oOpa3oBaHHD
(3apeructpupoBan B Muntocte PO 07.06.2012 Ne 24480).

[Ipuka3z MunoOpnayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun uzmenenuit B [1puxa3
MunuctepctBa 00pazoBanus U Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413 “O6 yTBepx-
neHun  GeaepaTbHOTO TOCYIAapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAApTa CpeAaHero (IOJIHOTO)
o01ero oOpa3oBaHus’».

[Tucemo JlemaprameHTa rocy1apCTBEHHOM MOJIMTUKH B c(hepe MOArOTOBKH pabounx KaJpoB
u JIITO Muno6prayku Poccuu ot 17.03.2015 Ne 06-259 «PexomeHaamnuu mo opraiu3anyu moisyqe-
HUS cpeaHero oOmiero oOpa3oBaHus B Mpejenax 0OCBOSHHUS 00pa30BaTeIbHBIX MIPOTPaMM CPEIHETO
npodeccunoHaIbHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHus C YI€TOM TpeOOBaHUIMA
(benepaabHBIX TOCYAapCTBEHHBIX 00Pa30BaTENbHBIX CTAaHAAPTOB M TOIy4aeMOW Mpodeccu WiIn
CHEIUATBFHOCTH CPeIHEro MPodeCCHOHATHHOTO 00pa30BaHU.

®enepanpubiit 3ak0H 0T 10.01.2002 Ne 7-®3 «O06 oxpaHe OKpyKaromiei cpeas» (B pea. OT
25.06.2012, c u3m. ot 05.03.2013) // C3 PD. — 2002. — Ne 2. — Cr. 133.

JImumpuesa B. @., Bacunves JI. . ®uzuka 11 npodeccuii U CrienuaaibHOCTEH
TEXHUYECKOTO MPOUIIS: METOIUYECKUE PEKOMEHIAIIUN: METO/I. Tocooue. — M., 2010.

HNHTepHET- pecypchbl

www.fcior.edu.ru (®enepanbHbli eHTp HHPOPMAITHOHHO-00PA30BaATEIBHBIX PECYPCOB).

www.dic.academic.ru (Axagemuk. CI0BapH U SHIUKIOMEINHN).

www.window.edu.ru (Eauaoe 0kHO J0cTyma K 00pa30oBaTeIbHBIM peCypcam).

www.st-books.ru (JIydrras yueOnas nuteparypa).

www.school.edu.ru (Poccuiickuit 06pa3oBarenbHblii mopTai. JJ0CTyImHOCTh, KauecTBO, 3 heK-
TUBHOCTB).

www.alleng.ru/edu/phys.htm (O6pa3oBarenbhbie pecypcbl MHTepHETa — DU3NKA).

www.school-collection.edu.ru (Enunas kosekuuu mudpoBbIx 00pa30BaTEIbHBIX PECYPCOB

Yuebnoe usdanue
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