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1. MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma oOmieoOpa3zoBaTenbHON y4eOHOW AUCIUIUIMHBI «Du3ukay TpenHasHadeHa It
u3yueHus: (QU3MKU B MpodecCHOHANBHBIX oOpazoBarenbHbIX opranuzamusax CIIO, peanusyromumx
o0pa3oBaTeNnpHyI0 MPOTrpamMMy CpeaHero oOIiero oOpa3oBaHUs B TMpeJenax OCBOSHHUS OCHOBHOM
npodeccuonanbHoi odpazoBatenbHol porpamMbl CITO (OITOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro
o0pa3oBaHMs MPHU NOJATOTOBKE CHEIHATMCTOB CPEAHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero oodiiero obpa3zoBaHUS,
MPEIbSABISEMBIX K CTPYKTYpe, COJEp’KaHUI0O M pe3yibTaTaM OCBOCHHS Y4eOHOW TUCIUILIMHBI
«Pu3nka», B COOTBETCTBUU C PekoMeHIalMsMH IO OpraHU3alMy IOJYYEHHUS CpPETHEro oOIero
o0pa3oBaHMsl B Tpejeiax OCBOEHHUS 00pa30BaTENbHBIX IMPOrPaMM CPETHEro MpogeccHOHATIHLHOTO
oOpazoBanusi Ha 0a3e OCHOBHOIO o0OIIero ooOpa3oBaHuss ¢ ydeToMm I[IpumepHON OCHOBHOM
o0pa3oBaTeNnpHON  MpOrpaMMbl  CpeaHero oOmero  oOpa3oBaHMs, OJOOPEHHOW  pelIeHHeM
(dbenepalbHOT0 y4eOHO-METOAMYECKOT0 OO0BEAMHEHUsT MO 00meMy o0pa3oBaHHIO (ITPOTOKON OT 28
ntoHsA 2016 r. Ne 2/16-3).

Coneprkanue mporpaMmbl «PU3MKa» HAPABIECHO HA JTOCTUKEHHUE CICAYIONUX LeJei:

e OCBOGHHE 3HaHWK O (yHIAMEHTAIBHBIX (DU3MUECKUX 3aKOHAX WM TPHUHIIMIAX, JICKAIIHUX B
OCHOBE COBPEMEHHOU (hM3UYECKON KapTHHBI MHPa; HanOoJIee BAXKHBIX OTKPHITHIX B 00J1acTH (DU3UKH,
OKa3aBIUX OMNpPENENSIONIee BIUSHAE HA PA3BUTHE TEXHUKH WM TEXHOJOTHHU; METOJaX HAYYHOTO
MO3HAHUS TIPUPO/IBI;

e OBJIAJICHUEC YMEHUSMHU MPOBOAWUTH HAOIIOJCHUS, TUIAHUPOBATh W BBIMOJIHATH AKCIIEPHUMEHTHI,
BBIIBUTATh THUIIOTE€3bl M CTPOUTH MOJENHU, NPUMEHSATh IOJYYEHHbIE 3HAHUS MO (U3HKE IS
O0BSICHEHUST Pa3HOOOPaA3HbIX (PU3MYECKHUX SBICHUI M CBOWCTB BEIIECTB; MPAKTHYECKH HCIIOJIB30BATh
(dbu3nyecKkre 3HaHUs; OIIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HH(pOpMAIUH;

e DPa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPUYECKHUX CIOCOOHOCTEH B
nporuecce MpuoOpeTeHus: 3HaHUM U yMEHHUM 1o (U3MKE C MCHOJb30BAHHUEM Pa3INMYHbIX UCTOYHHKOB
nH(OPMAILIUY U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUN;

e BOCHHTAHHE YOEKICHHOCTH B BO3MOXHOCTH MO3HAHHUS 3aKOHOB MPHUPOJIbI, HCIOIb30BAHUS
JNOCTMKEHUH (UMK Ha Onaro pa3BUTHS — YENOBEUYECKOW I[HMBHIM3AINU, HEOOXOAMMOCTH
COTPYJHHYECTBA B IPOLIECCE COBMECTHOTO BBIMOJIHEHUS 3a/ay, YBaXXUTEIBHOTO OTHOIIEHUS K
MHEHUIO OIMOHEHTa MPU 00CYKIECHUU MPOOJIEM €CTeCTBEHHO-HAYYHOTO COJEPIKaHUS, TOTOBHOCTH K
MOpPaIbHO-ITHUECKON OILIEHKE HCIIOJIb30BAHMSI HAYUHBIX JOCTHKEHHUI, YyBCTBA OTBETCTBEHHOCTU 3a
3aIUTYy OKPYXKAIOMICH CPEJIbI;

e UCIOJBb30BaHUE TNPUOOPETEHHBIX 3HAHMM W YMEHUW MJis pELIeHUs NPaKTUYECKUX 3aaady
MOBCEHEBHON  KM3HM, oOecreueHus O€30MacHOCTH COOCTBEHHOM KHM3HHM, palMOHAIBLHOTO
MIPUPOJONOIB30BaHUS M OXpPaHbl OKPY)KAIOIIEH Cpelbl, ¥ BO3MOXXHOCTh MPUMEHEHHUS 3HAHUM MpHU
pElIeHnH 3a/1a4, BOZHUKAIOIIUX B TOCIEAYIONIeH MpodecCHOHAIBHON 1eATeThHOCTH.

B nporpaMmy BKIIOUEHO cojAep:KaHHME, HamnpaBiIeHHOEe Ha (OPMHUpPOBAHHE Yy CTYJEHTOB
KOMIIETEHIINH, He0OX0oauMBbIX i KauecTBeHHOro ocBoeHus OIIOIT CIIO na 6a3e ocHOBHOIO 0OILIEro
o0pa30BaHMs C MOJTYYCHHEM CPETHEro 001Iero o0pa3oBaHus; IPOrpaMMBbl OJTOTOBKY CIEIIUATNCTOB
cpenuero 3BeHa (I[TIICC3).

[Iporpamma y4eOHOW muctUIIMHBI «DU3MKa» YTOYHSET COJAep)KaHWe Y4eOHOro Mmarepuarna,
MOCIIEIOBATEILHOCTh €r0 M3YYeHHUs, pachpeleieHre Y4eOHBIX YacoB, TEMaTuKy pedepaTos,
WHIUBUAYAIBHBIX IMPOEKTOB, BUABI CAMOCTOATEIbHBIX padOT, YUMUTHIBAs CHEHU(PHUKY MOATOTOBKH
CIEIMAIMCTOB CPEHETO 3B€HA, OCBAUBAEMOM CIIEIIUATHHOCTH.

OBIIAA XAPAKTEPUCTUKA YYEBHOM JUCIHUATILIIMHBI «®U3UKA»

B ocHoBe yueOHON auciumiauHbl «DH3UKA» JIEKHUT YCTAaHOBKA Ha (OPMHPOBAHUE Y
00y4aeMbIX CHCTEMBl 0a30BBIX TMOHATHNA (U3UKU W TIPEJCTABICHUNW O COBPEMEHHOHN (u3nyeckoin
KapTUHE MHpa, a TakkKe BbIpa0OTKAa YMEHUNW TPHUMEHATH (QU3MYecCKHe 3HaHWs Kak B
npodeccnoHaNbHOM 1eATENbHOCTH, TaK U I PEeIICHUs )KU3HEHHBIX 3a/1a4.

MHorue TOJ0XKEHHUs, pa3BUBacMble (DM3MKOH, pPacCMATpUBAIOTCS KaK OCHOBAa CO3JaHUS U
WCIIOb30BaHUsI WH(MOPMAIIMOHHBIX M KOMMYHHUKAamMOHHBIX TexHojoruid (MKT) — onmHoro wus
HanboJiee 3HAYUMBIX TEXHOJIOTHYECKUX TOCTHKEHUN COBPEMEHHOMN [IMBUIIM3ALHH.



Ou3nka JaeT K4 K NOHMMAHHUI0O MHOTOYHMCIIEHHBIX SIBICHUH M MPOILIECCOB OKPYKAIOIIETO
MHUpa (B €CTECTBEHHO-HAYYHBIX 00JACTAX, COIIMOJIOTUH, SKOHOMHUKE, SI3bIKE, JIUTepaType U 1p.). B
¢busuke GOpMUPYIOTCS MHOTHE BHJIbI JEATEIBHOCTH, KOTOPbIE HMEIOT MeTanpeaMeTHbIN xapakrep. K
HUM B IIEPBYIO OY€pEIb OTHOCSATCS: MOJEIUPOBAHUE OOBEKTOB U MPOLECCOB, IPUMEHEHHE OCHOBHBIX
METOJIOB TO3HAHMS, CHUCTEMHO-MH()OPMAIMOHHBIM aHamu3, (opMynupoBaHHE THUIOTE3, aHAIU3 H
CHHTE3, CpaBHEHHE, 00O0OIIEeHHE, CHUCTEeMAaTH3allHsl, BbISBICHUE NPUYUHHO-CICICTBEHHBIX CBS3EH,
MOMCK aHaJIOTOB, YIpaBleHHEe OOBEeKTaMHU U Tponeccamu. VIMEHHO 3Ta AMCHMILIAHA TMO3BOJISET
MO3HAKOMUTH CTYJICHTOB C HAYYHBIMH METOJIAMH IIO3HAHUWsS, HAYYUTh WX OTIMYATh TUIOTE3y OT
TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

Ou3rka UMeeT OYEeHb OOJIBIIOE M BCEBO3PACTAIOLIEE YHUCIO MEXKIUCIUIUIMHAPHBIX CBS3EH,
IpUYeM Ha YpOBHE KaK MOHSATHUHHOIO ammapara, Tak M WHCTpyMmMeHTapus. CKa3zaHHOE IO3BOJISET
paccMmarpuBaTh (PU3UKY KaK METaJAMCLUUIUIMHY, KOTOpas MPEAOCTaBISIET MEKIUCIUIUIMHAPHBIN SI3BIK
JUTSL OTIMICAHMSI HAYYHOUM KapTUHBI MHUPA.

®dusnka SBIACTCI CHUCTEMOOOpPa3yrOIMKMM (aKTOPOM Il €CTECTBEHHO-HAYYHBIX YYCOHBIX
MPEIMETOB, TOCKOJIBKY (pU3MUYecKre 3aKOHBI JIeKaT B OCHOBE COJCpXKAaHWUA XUMHH, OHOJIOTHH,
reorpaduy, acTPOHOMHUHM U CIEUUATIbHBIX JUCHUIUIMH (TEXHUYECKas MEXaHUKa, 3JIEKTPOTEXHHUKA,
JNEKTPOHUKA U Jp.). YueOHas mucruruinHa «Dusuka» co3raeT yHHUBEpCAIbHYIO 0a3y IS U3YUCHHS
o0uienpogeccuoHaNbHBIX M CHEIHATbHBIX TUCIUIUINH, 3aKIaapiBas GyHIAMEHT AJIs MOCIEIYIOIIEro
00y4eHUs CTYJCHTOB.

OO6nanast TOrMYECKOM CTPOMHOCTBIO M OMUPAsCh Ha JKCIEPUMEHTAIbHBIC (DAKTHI, ydcOHAs
muctuminHa «Du3uka» QGOpMUPYET y CTYACHTOB MOMJIMHHO HAyYHOE MHUpPOBO33peHue. Dusnka
SBJIIETCS. OCHOBOM y4Y€HHUSI O MaTepUaJIbHOM MHUpPE M pelraeT MmpoOieMbl 3Toro Mupa. M3yuenue
¢u3ukn B mpodecCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMAX, PEATU3YIOUINX 00pa30BaTEIbHYIO
nmporpammy cpemnero obmero oopazoBanus B npeaenax ocBoeHus OITOIT CITO na 6a3ze 0CHOBHOTO
ob1iero o0pazoBaHMs, UMEET CBOM OCOOEHHOCTH B 3aBUCHMOCTH OT MpPOMiIs MpodeccrOHaIHLHOrO
oOpa3oBaHMs. DTO BBIpa)KaeTCsl B COJEPKAHUU OOYYEHMsI, KOJUYECTBE 4YacoB, BbIAEISEMBbIX Ha
M3YYCHHE OTJENBbHBIX TEM IMPOTPAMMEBI, TIIYOHMHE WX OCBOCHHUS CTYIEHTaMH, O0BEME U XapaKTepe
MPAKTUYECKUX 3aHATUHN, BUAAX BHEAYTUTOPHONU CaMOCTOSITEIbHON pabOThI CTY/IEHTOB.

[Ipu ocoenuu cnernuanpaocTeii CITIO ectecTBeHHO-HAYYHOTO Mpoduiis nmpodeccuoHaATBEHOTO
oOpa3zoBanusi (u3uka wu3ydaercs Oojee yrryOneHHO, Kak mpoduiabHas ydeOHas IUCIMIUIMHA,
YUUTHIBAIOIIAS CIICU(DUKY OCBAMBAEMBIX CIICIIHATHLHOCTEH.

N3yuenne  oOmeoOpa3oBaTenbHOM — ydeOHOUW  mucnumuidHbl — «Dusukay  3aBepuraetcs
MOJIBEJICHUEM UTOTOB B popMme nudPpepeHIInPOBAHHOTO 3a4eTa B paMKax MIPOMEKYTOUHOU aTTeCTaI[IN
crtynentoB B mporecce ocBoenus OIIOIT CIIO ¢ mosydyeHwem cpemHero oOmiero oOpa3oBaHHS
(TIIICC3).

MECTO YYEBHOM JUCIHUILIMHBI B YYEFHOM ILJIAHE

VYyeOHast qucruruinHa « OU3nKay SBISETCS y4eOHBIM MPEAMETOM O BRIOOPY U3 00s13aTENbHON
npeameTHou oonactu «EctecTtBennbie Hayku» OI'OC cpennero o61mero oopa3oBaHus.

B npodeccuonanbHbIX 00pa3oBaTeIbHBIX OPraHU3AIMX, PEATH3YIOUIMX 00pa3oBaTEIbHYIO
nmporpammy cpemnero obmero oopasoBanus B npenenax ocBoenus OITOIT CITO na 6a3ze oCHOBHOTO
obmiero obpazoBanusi, yuyeOHas aucuuiuinHa «Du3nka» u3ydaeTcs B 00meo0pa3oBaTeIbHOM IIHKIIC
yaebnoro turana OITOIT CIIO Ha 6a3e ocHOBHOrO 00I1Iero 0Opa3OBaHHS C IMOJTYYEHHUEM CPEIHETO
obmiero oopaszosanus (ITTICC3).

B yuebnpix mmanax IIIICC3 wmecto ydeOHOM auciuruimabl «DU3MKa» — B COCTaBe
001eo0pa3oBaTeNbHBIX Y4€OHBIX JUCHMIUIMH TIO BBIOOPY, (opMupyeMbIX H3 00s3aTelnbHbBIX
npeaMeTHeix  obmacteir @DI'OC  cpemnero obOmero obpaszoBanus, crnenuainbHocTedr  CIIO
COOTBETCTBYIOMIEr0 POodust mpodheCcCHOHATHFHOT0 00pa3oBaHUsI.

PE3YJIbTATBI OCBOEHUSA YUYEBHOM ITUCIIUTIJIMHBI
OcBoenne coaepxanusi y4deOHOU aucuuiiuHbl «Du3mka» obecreunBaeT JOCTHKCHHE

CTYJEHTaMH CJEeIYIOUINX pe3yJIbTaTOB:
* JIUYHOCHIHDIX'



— YyBCTBO TOPAOCTH U YB@KEHUS K HUCTOPHUHM M JTOCTHXKEHUSM OTEUECTBEHHOW (pu3mMueckoi
HayKd; (U3MYECKHM TIpaMOTHOE IIOBEIEHHE B MPO(ECCHOHATBHONW NESATEIBLHOCTH M OBITY mpHU
oOparieHuu ¢ mpudopamMu U yCTPOUCTBAMU;

— TOTOBHOCTHb K IPOJOJDKEHHIO OOpa30BaHMsA W TOBBIIICHUS KBaTU(UKAIMU B U30paHHON
npodeccuoHaNbHOM NIEeATENbHOCTH M OOBEKTHMBHOE OCO3HAHHE PO (PU3NYECKMX KOMIIETEHIIMH B
3TOM;

— yYMEHHE HCIIOJIb30BaTh JOCTHMKEHHUS COBPEMEHHON (HU3NYECKOW HAayKu M (DU3HMUECKHUX
TEXHOJIOTUH Uil TOBBIIMICHUS COOCTBEHHOTO HWHTEIUIEKTYaJbHOTO pa3BUTHS B  BHIOpaHHOM
npodeccnoHaNbHOM 1eATeNbHOCTH;

— yYMEHHE CaMOCTOSITENbHO J100bIBaTh HOBbIE Ui ceOs (u3nuecKue 3HAHUS, UCHONb3YS IS
3TOTO JIOCTYIHbIE HCTOYHUKH WH(POpPMAIINH;

— yMEHHE BbICTpAauBaTh KOHCTPYKTHUBHbBIEC B3aUMOOTHOILIEHHUS B KOMAH/I€ 110 PEIIEHUI0 O0IINX
3ajay;

— yMEHHME YOpPaBIATh CBOEH I03HABATEIbHOW JAESITEIBbHOCTHIO, MPOBOAUTH CAMOOLIEHKY
YPOBHsI COOCTBEHHOT'O HHTEIICKTYAILHOTO Pa3BUTHS;

o MemanpeomMemHblx:

— WCHOJB30BAHWE pA3IMYHBIX BUAOB TI03HABATEIbHOW JEATENIBHOCTH JUIA  PEILICHUs
¢bu3nuecKkrx 3aaad, IPUMEHEHHE OCHOBHBIX METOJIOB NO3HAHUS (HAOIIOCHMS, ONMCAHUS, U3MEPEHMUS,
HKCHEPUMEHTA) JUISI U3YUEHUS Pa3IMUHBIX CTOPOH OKPYXKArOIeH 1eHCTBUTEIbHOCTH;

— HCIOJNIb30BAHME  OCHOBHBIX  WHTEIUIEKTYyaJlbHbIX  ONEpaluil: IMOCTAaHOBKU  3ajaud,
(bopMyIMpOBaHUs TUIIOTE3, aHATIM3A U CHHTE3a, CPaBHEHUS, 0000IIeHNs, CUCTEMATHU3alliH, BHISIBICHUS
MPUYMHHO-CJIEICTBEHHBIX CBSI3€H, IMOMCKAa AaHaJoroB, (OPMYJIUPOBAHMS BBIBOJOB ISl HU3YUYCHHS
Pa3NUYHBIX CTOPOH (PU3MUECKUX OOBEKTOB, SBICHHH U TPOLECCOB, C KOTOPHIMH BO3HUKACT
HEOOXOMMOCTh CTAJIKUBATHCA B PO ecCHOHAIBHOU cdepe;

— yMEHHUE reHepupoOBaTh UICH U ONPEIEIIATh CPEICTBA, HEOOXOAUMBIC IS MX Pealn3aluu;

— yMEHHE HCIIOJIb30BaTh PA3JIMYHbIe UCTOYHHMKH JUIsSl MOJydeHus ¢uznyeckoil nmHdopmanuu,
OLIEHUBATh €€ I0CTOBEPHOCTH;

— yYMEHHE aHaJU3UPOBATh U MPECTABIATh MHPOPMALIMIO B PAa3IMYHBIX BUIAX;

— yMeHue NyOJMYHO TPEACTaBIATh pe3yabTaThl COOCTBEHHOTO HCCIIEJOBAHUS, BECTU
JTUCKYCCHUHU, JOCTYITHO U TAPMOHUYHO coUeTasi cofepxanue u (hopMbl MpeCcTaBlIseMOil HHPOpMAIIIY;

* NpeOMemHbIxX:

— chOpMHPOBAHHOCTh TPEACTABICHUN O POJIM U MeCTe (PU3UKKH B COBPEMEHHON HaydYHOH
KapTHHE MHpa; TMOHUMaHuEe (PU3MUYECKOW CYIIHOCTH HaOM0JaeMbIX BO BceeneHHON siBieHui, ponn
¢bu3ukn B (QOpMHUPOBAHUU KpPyro3zopa U (QPYHKIHOHATBHOW TPAMOTHOCTH 4YeJIOBEKa JUIsl pelleHUus
MPAKTUYECKHX 33/1a4;

— BIIaJICHHE OCHOBOIOJIAralOIIUMHU (PU3UUECKUMHU TOHATUSAMHU, 3aKOHOMEPHOCTSAMH, 3aKOHAMU
U TEOPUSMH; YBEPEHHOE UCIIOIb30BaHUE (PU3MUECKON TEPMUHOIOTUN i CUMBOJIUKHY;

— BIIQJICHME OCHOBHBIMH METOJAMU HAY4YHOIO II03HAHUS, HCIOJIb3YEMbIMU B (U3HKE:
HaOJI0ICHNEM, OTTUCAaHUEM, H3MEPEHHEM, SKCTIEPUMEHTOM;

— yMeHHs 00pabaTbiBaTh pe3yJabTaTbl HM3MEpPEHHH, OOHApyXHBaThb 3aBUCUMOCTb MEXIY
($U3NIECKUMHU BEIMYMHAMU, OOBSICHATH MOJTYyYCHHBIC PE3YJIbTAThI U JIEJIaTh BHIBOJIBI,

— chOpMHPOBAHHOCTh YMEHUS PEIIaTh PU3NUECKHE 3aa4H;

— c(hOpMHUPOBAHHOCTb YMEHHUSI NMPUMEHSATH TOJTYYECHHBIC 3HAHHS Ui OOBSICHEHHS YCIOBHUN
MPOTeKaHus (PU3NUECKUX SIBICHUN B Tpupojse, mnpodeccuoHambHOW chepe u I TPUHATHA
MIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM JKU3HU;

— chOpMHPOBAHHOCTh COOCTBEHHOM TMO3WIIMU 1O OTHOIICHHUIO K (pu3nueckor MHoOpManuu,
MOJTy4aeMOi U3 pa3HbIX HCTOYHUKOB

COJIEP)KAHUE YYEBHOM JUCIUILINHBI

BBenenue

®dusnka — QyHIaAMEHTATBHAS HAYKa O MIPUPO/IC.
ECTGCTBGHHO-HayIIHI:II\/'I METOA IIO3HAHHA, €ro BO3MOXHOCTH H FpaHI/II_H:I HpI/IMeHI/IMOCTI/I.
DKCHEPUMEHT M TEOpHUsl B Tpoliecce MO3HAHMs MpUpoabl. MoaenupoBanue (pU3NUecKux SBICHUU U
npoueccoB. Poip 3KkcriepuMeHTa U TEOPUU B MPOLIECCE MO3HAHUS NPUPOAbl. PU3nYecKas BEIUYUHA.



[TorpentHocTn mM3MepeHnit (Gu3nueckux BeMuuuH. Pu3nUecKkue 3aKOHBI. [ paHUIBI MPUMEHHUMOCTH
¢usnveckux 3akoHOB. IloHATHE O (uU3MUecKO KapTuHE MHpa. 3HaYeHHE (U3UKA IPU OCBOCHUU
npodeccuii CIIO u cnenmanbHocTei CIIO.

1. Mexanuka

Kunemaruka. Mexannueckoe nsuxkenue. Ilepememenue. Ilyrte. Ckopocts. PaBHOMepHOE
MPSIMOJTMHEHOE JBMKEHHUE. Y CKOpeHHue. PaBHOIIepeMeHHOe TIpsSMONIMHEHOE nBrkeHue. CBOOOaHOE
nagenue. JIB>KeHHE Tena, OpOIIEHHOrO IOJ YIJIOM K TOPHU30HTY. PaBHOMEpHOE ABHMIKEHHE IO
OKPY’KHOCTH.

3akonbl Mexanukn Hbrorona. Ilepseiii 3akon Herotona. Cuna. Macca. Mmnynsce. Bropoi
3akoH HproroHa. OCHOBHON 3aKOH KiaccMdeckod IuHaMMKH. Tperuil 3akoH HproToHa. 3akoH
BCceMHpHOTO TiaroteHus. ['paButarmonHoe moise. Cuia Tsokectu. Bec. CocoObl m3MepeHus: Macchl
ten. Cuiibl B MEXaHHKE.

3aKOHBbI COXpaHeHHUs] B MeXaHMKe. 3aKOH COXPAHEHUs UMITYJbca. PeakTHBHOE JBH)KEHUE.
Pabora cunbl. PaboTta noTeHnnanbHbIx cuil. MomHocTs. DHeprusi. Kunernueckas
sHeprus. [loTeHImanbHas sHEprusi. 3aKOH COXpPAHEHU MEXaHUYECKOU 3Heprun. [IpumMeHeHne 3aKkoHOB
COXpaHEHHUS.

Hemoncmpayuu

3aBUCHMOCTh TPAEKTOPHUU OT BHIOOPA CUCTEMBI OTCUETa. BUIBI MEXaHUYECKOTO JIBUIKEHUSI.

3aBUCUMOCTbH YCKOPEHHMS T€JIa OT €r0 MAacChl U CHJIbI, AeHCTBYIONIEH Ha Tesno. CII0KEeHUe CUil.

PaBeHCTBO ¥ IPOTUBOIOIOKHOCTH HAITPABJICHUS CHII IEUCTBUS M IPOTUBOACHCTBUSI.
3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JedopMaIuu.

Cunel Tpenust. HeBecomocTs. PeakTuBHOE IBUYKEHHE.

[Tepexo MOTEHITMATBHOW SHEPTHH B KHHETUYECKYIO U OOPATHO.

Jlabopamopuvie pabomuot

Uccnenoanue qBM>KEHUS Tema Mo ACHCTBUEM MTOCTOSHHOM cuiibl. 3ydyeHue 3akoHa
COXpaHEHUS UMITYJIbCa.

CoxpaHeHre MEXaHMYECKON SHEPIUU NIPU IBUKEHHUH TeJa MO JEHCTBUEM CHJI TSKECTH U
YIPYTOCTH.

CpaBHeHue paboThl CUITBI C U3MEHEHHUEM KHHETUYECKON SHEPTHH Tea.

N3ydenne 3aKk0HOB COXpaHEHHSI HAa TPUMEPE yAapa MIapoB v OALTUCTHIECKOTO MasiTHUKA.

N3yuenne ocoOEHHOCTEN CHITBI TPEHUS (CKOJIBKECHHS).

2. OCHOBBI MOJIEKYJISIPHOH (PU3UKH ¥ TEPMOAUHAMUKH

OcCHOBBI MOJIEKYJISIPHO-KMHeTHYeCKOH Teopuu. UneaabHblii ra3. OCHOBHbBIC MOJOKEHUS
MOJIEKYJIIPHO-KHHETUYECKOU Teopuu. PazMeprl n Macca MOJIEKYJI M aTOMOB. bpOyHOBCKOE JIBH)KEHHE.
JHuddysus. Cunbl U SHEprus MeEXMOJEKYIApHOro B3auMmojeiicTBus. CTpoeHHe Tra3000pa3HbIX,
KUJKUX U TBEpABIX Teld. CKOPOCTH IBUAKEHHUSI MOJIEKYJ U UX u3MmepeHue. Mneanbusiil ra3. JlaBienue
raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETUUECKON Teopuu ra3oB. TemmepaTypa U ee
n3MepeHue. ['a3oBbie 3akOHBI. AOCOTIOTHBIM HYyJIb TeMmIepaTypbl. TepMoauHaMuueckas IIKaa
TEMIIEpATypbl. Y paBHEHUE COCTOSHUS UIEAILHOTO ra3a. MosisipHas ra30Basi IOCTOSIHHAS.

OcHoBbl TepMOAUMHAMHMKHM. OCHOBHBIE TOHATHS W ONpeleieHus. BHyTpeHHss sSHeprus
cucTeMbl. BHYTpeHHss 3Heprus uaeanpHoro raza. Pabora u terora kak (GopMbl Iepeiadll SHEPIHH.
TenmoemkocTh. VYenbHas TEIUIOEMKOCTh. YpaBHEHHE TemioBoro Oamanca. IlepBoe Havaiio
TepMOAMHAMUKHU. AnuabatHbliii nporece. [lpunnun naeiictBus TermmoBoit mammubl. KIIJ] TemnoBoro
neuratens. Bropoe Havano TepMoauHaMuKu. TepMoauMHaMMueckas ~— IIKajga — TeMIIepaTyp.
XonoauibHble MaluHbL. Temossle ABUrarenu. OxpaHa npupoIBbI.

CgpoiictBa mapoB. lcnapenue u KoHIeHcanusa. HachlmeHHBIH map W €ro CBOWCTBA.
AOCOMIOTHasT M OTHOCHUTENIbHAS BIAXKHOCTh Bo3AyXa. Touka pocbl. Kumenwe. 3aBUCHMOCTD
TeMIlepaTypbl KUIEHUs OT JaBieHus. [leperpeTslil map U €ro UCIOJIb30BAHNE B TEXHHUKE.

CpoiicTBa xuaKocTei. XapakTepuCTUKa >KUJIKOTO COCTOSIHMS BemiecTBa. I1oBEpXHOCTHBIM
CJIOW KUAKOCTH. DHEPrUsi MOBEPXHOCTHOTO CJIOS. SIBIIEHMS HA TPAaHULE KUIKOCTH C TBEPABIM TEJIOM.
Kanunnsipuele siBneHus.

CgoiicTBa TBepAbIX TeJ. XapaKTEepPUCTUKA TBEPAOTO COCTOSTHUS BEIIECTBA. Y IPYTHE CBOMCTBA
TBepAbIX Tell. 3akoH ['yka. MexaHuueckue cBOMCTBA TBEpAbIX Tel. TemnnoBoe paclimpeHHe TBEPABIX



Tel U )kuakoctel. [1naBienue u kpucraiu3anus.

Hemoncmpayuu

JBmwxenue OpoyHoBckux uactull. uddysus. M3meneHnue maBieHus ra3za ¢ HU3MEHEHUEM
TeMIepaTypbl IpU IMOCTOSSHHOM oObeme. M3oTepmuueckuii W n300apHbIM mpormecchl. V3meHeHue
BHYTPEHHEHN DHEPTUU TEN MPHU COBEPIICHUH padbOThl. Moaenu TeruioBbIX aBurateneii. Kunenue Boap
MIPU NOHM>KEHHOM JiaBlieHuu. [IcuxpomMerp u rurpomerp.

SIBieHMs] MOBEPXHOCTHOTO HATSXKEHUS M cMmauumBaHus. Kpucramnel, amopdHbie BellecTsa,
KUJKOKPUCTATUIMUECKHUE Tela.

Jlabopamopnuvie pabomot

N3MepeHne BIaXHOCTH BO3AyXa.

M3mepeHue NoBEpXHOCTHOTO HATSKEHUS HKUIKOCTH.

HaGnronenue mpomecca kpuctammmzanuu M3ydenue nedopmaruu pactsbkeHus. M3ydeHue
TEIJIOBOTO PACIIUPEHUS TBEPbIX TEJ.

N3yuenne ocoOOEHHOCTEHN TEMIOBOTO PACIITUPEHUS BOJIBI.

3. DJIeKTpoAUHAMHKA

DJIeKTpHYecKoe moJe. DIEKTPUUECKHE 3apsabl. 3aKOH coxpaHeHus 3apsja. 3akoH Kyiona.
DnekTpuyeckoe mosne. HampspkeHHOCTh anekTpudeckoro mnosist. [IpuHImMn cyneprno3uuuu MoJen.
Pabora cun snexrpocratrdeckoro mois. [lorennuman. Pa3HOCTh MOTEHIIMANTOB. DKBHIIOTEHIIHAILHBIC
MOBEpPXHOCTU. CBSA3b MEXAY HANpPSHKEHHOCTBIO M PA3HOCTHIO NMOTEHUUAJIOB 3JEKTPUYECKOrO MOJIA.
JIMdIeKTpUKU B dyieKkTpudeckoM nodie. [lomspusanus nudnekTpukoB. 1IpOBOJHUKY B 2IEKTPUYECKOM
none. Konpgencaropel. CoeIWHEHHE KOHACHCATOPOB B  OaTapero. ODHEPrus  3apsHKEHHOTO
KOHJIEHCATOpa. DHEPTUs ANEKTPUUECKOTO MOJIA.

3aKOHBI MOCTOSTHHOIO TOKA. YCIOBHS, HEOOXOUMBIE AJIi BO3SHUKHOBEHHUS U MOJJCPHKAHUS
asieKTprueckoro Toka. Cuja TOKa M IUIOTHOCTh TOKa. 3akoH Oma anst ydactka mernu 6e3 DJIC.
3aBUCHMOCTh JJIEKTPUYECKOTO COMPOTUBIEHUS OT MaTepuala, JJIMHBl W IUIOMIAAM IONEPEYHOTO
CEYEHMS MPOBOJHMKA. 3aBUCUMOCTD JIEKTPUUECKOTO COMPOTUBIICHUS MPOBOJIHUKOB OT TEMIIEPATYPHI.
DJIEKTPOABMKYIIAs CHJIA UCTOYHMKA TOKa. 3akoH OMa jy1st mojHo# nenu. CoeAuHEeHHE MTPOBOJHUKOB.
CoenuHeHHE MCTOUYHUKOB 3JIEKTPUUECKOM sHepruu B Oatapero. 3akon Jlxoyns— Jlenna. Pabota u
MOIIHOCTb JIEKTPUUYECKOr0 TOKa. TermoBoe AeHCTBUE TOKA.

DJIeKTPUYECKUH TOK B Pa3JIHYHBIX Cpeax.

DNeKTpUYECKHi TOK B MeTajulaX. OJIEKTpOHHBIM ra3. Pabora BeIXoma. DJEKTPUYECKUH TOK B
ANEKTPOJIUTAX. DIeKTpon3. 3akonsl Dapanes. [[pumMeHeHne JIEKTPOIN3a B TEXHUKE. DJICKTPUUECKUN
TOK B razax u BakyyMme. Monu3zamus raza. Bunel razoBeix paspsanos. [lonstue o nmazme. CBoiicTBa u
MPUMEHEHHE DJEKTPOHHBIX IYYKOB. OIEKTPUYECKHI TOK B MONympoBoaHukax. CoOCTBeHHAs
MIPOBOAMMOCTH TOTYIIPOBOHUKOB. [10aynpoBOAHIMKOBBIE TPUOOPHI.

MarnuTtHoe moJie. BekTop MHAYKUHMM MAarHUTHOrO moJis. JlelcTBHME MAarHMTHOrO MOJISI Ha
MPSAMOJIMHENHBIN MPOBOJHUK C TOKOM. 3aKOH AMrepa. B3aumojelictBue TOKOB. MarHUTHBIN MOTOK.
Pabora mo mepemenieHuio MPOBOJHUKA C TOKOM B MAarHUTHOM Tmosie. JlelicTBre MarHUTHOTO TIOJIST Ha
nerokymuiics: 3apsia. Cuna Jlopenma. OnpeneneHue yAelabHOTO 3apsaa. Y CKOPHUTENH 3apsKeHHBIX
YacTHII.

DJIeKTPOMAarHUTHAsE MHAYKUMSA. DJEKTPOMArHUTHAas MHAYKLIMS. BuXpeBoe 3JIeKTpHUECKOoe
nosie. CaMOMHYKIUSA. DHEPTUSl MAarHUTHOTO T1OJISL.

Jemoncmpayuu

B3anmopencreue 3apspkeHHBIX Tenl. [IpOBOAHMKH B 3JIEKTPUYECKOM ION€. JIMAIEKTpUKH B
anekTprudeckoM nojue. Konnencatopsl. TenmoBoe eiCTBUE AIEKTPUUECKOTO TOKA.

CoOcTBeHHAsT ¥ TPUMECHAsi MPOBOAMMOCTE MOYMPOBOIHUKOB. [10MympOBOTHUKOBBIN IO,
Tpanzucrop. OnbiT Ipcrena. BzanmoaeiicTere NpoBOJHUKOB ¢ TOKaMHU. OTKJIOHEHUE JIEKTPOHHOTO
my4kKa MarHUTHBIM TIOJIEM. DIEeKTPOABUTATENb. DNIEKTPOU3MEPUTETLHBIE pPUOOPHI.
DnekTpomMarHuTHas MHAyKIus. Onbitel @apajaes.

3aBucumocts DJIC caMOMHAYKLIHMHM OT CKOPOCTH M3MEHEHHUs CWIIbI TOKA U WMHAYKTHBHOCTH
npoBoaHuKa. PaboTa snextporeneparopa. Tpancopmarop.

Jlabopamopuvie pabomut

N3yuenune 3akoHa OMa I ydacTKa LIENH, TOCJIEI0BATEIbHOTO U MMAPAIEIbHOIO COCINHEHUS
MIPOBOIHUKOB.



N3yuenne 3akona Oma 111 moJIHOM 1ienu. M3ydeHne sSiBIeHHs 3IEeKTPOMAarHUTHOM UHAYKIWH.

Omnpenenenne kodh(HUIIMEHTA MOJIE3HOTO IEHCTBUS IIEKTPUIECKOro YaitHuka. OnpenencHue
TEeMIIepaTypbl HUTH JIAMITbl HAKATTMBAHUS.

Omnpenenenne DJIC 1 BHYyTPEHHETO CONMPOTUBICHUS NCTOYHUKA HATIPSIKEHUSI.

4. KosieGaHusi U BOJIHbBI

Mexannueckue koJsedanusi. KoneGartenbHoe paBmxkeHue. [apMoHMYECKHE KojaeOaHMS.
CBobOosnHble MexaHuWdeckue Koyebanus. JIuHelHble MeXaHMYeCKue KoJeOaTeNbHbIe CHCTEMBI.
[IpeBpamienue sHepruu mpu KosedareabHOM JBHKEHUH. CBOOOAHBIE 3aTyXaloUle MEXaHUYECKUE
KoseOaHus. BeiHyX/IeHHbIE MEXaHNUECKHE KoJIeOaHusl.

Ynpyrue BoaHbl. [lonepedynsie U IpOAOJIbHBIE BOJIHBI. XapaKTEPUCTUKUA BOJIHBL. Y paBHEHUE
mockoi Oerymel BoiHbL. UHTepdepentus BoaH. [lonste o audpakiuuu BOJIH. 3BYKOBBIC BOJHBI.
VYapTpa3ByK U €ro IPUMEHECHHUE.

DJIeKTPOMarHuTHbIe Kosledanusi. CBOOOHBIC AJIEKTPOMArHUTHBIC KojieOanus. [IpeBpaiienne
SHEPrUHM B KoJIeOaTeIbHOM KOHType. 3aTyxalollue »JIeKTpOMarHuTHhle KojeOanus. ['eneparop
HE3aTyXaloluX JJEKTPOMAarHUTHBIX KojeOaHuW. BpIHYyXIEHHbIE JJIEKTpUYECKHE KoyeOaHus.
IlepemeHHBIN TOK. I'eHepaTOp NHEPEMEHHOr0 TOKAa. EMKOCTHOE M MHIYKTHBHOE COIPOTHBIICHUS
nepeMeHHOro Toka. 3akoH Oma Jjisl 3JIEKTPUYECKOH IeNy MepeMEeHHOro Toka. PaboTta W MOIIHOCTH
nepeMeHHoro Toka. I'eHeparopbl Toka. Tpancdopmaropbl. Toku Bbicokoil uvacToThl. [lomyuenwue,
repeaayda u pacupeiesIeHUe IEKTPOIHEPIUH.

DJIeKTPOMArHUTHbIE BOJIHBI. JJIEKTPOMAarHUTHOE TOJIE Kak OCOOBI BUJA MaTepuu.
OnekTpoMarauTHeIe BOJIHBI. BuOpatop ['epma. OTKpwITBIA KosieOaTeNnbHBIM KOHTYp. M300peTeHue
pamuo A. C. [TonossiM. IlonsATHE 0 pannocBsa3u. [IpuMeHeHne 2IEeKTPOMarHUTHBIX BOJIH.

Hemoncmpayuu

CBoOoiHbIC U BBIHYKICHHBIE MeXaHUUecKue kojebanus. Pe3oHanc.

OO6pa3oBaHue U pacnpocTpaHEeHUE ypyrux BoiaH. YacTora kojebaHui 1 BHICOTA TOHA 3BYKA.

CB00OOHBIE NIEKTPOMArHUTHBIE KoJieOaHus. OCIIIUIOrpaMMa IEPEMEHHOTO TOKA.

KonneHcarop B menu nepeMeHHOro Toka. Karymika MHIYKTUBHOCTM B LENU NEPEMEHHOTO
TOKa. Pe3oHaHc B 1OC/IENOBaTeIbHOM LENHM IMEPEMEHHOro TokKa. M3iydeHue u 1npueMm
3JIEKTPOMAarHUTHBIX BOJIH. PanocBss3s.

Jlabopamopuvie pabomuot

W3ydyeHrne 3aBUCHMOCTH TMepHoja KojeOaHWW HUTSAHOTO (MM MPYXKHUHHOTO) MasTHHKA OT
JUIMHBI HUTH (WM Macchl Tpy3a). IHAYKTUBHBIE U €MKOCTHOE COIIPOTUBIIEHHS B LENU NEPEMEHHOTO
TOKA.

5. OnTuka

IIpupona cBera. CKOpPOCTh pacHpOCTPAHEHUs CBETA. 3aKOHBI OTPAKEHUS U NPEIOMIICHUS
cera. [TonmHoe orpaxkenue. JImu3bl. ['1a3 kak ontrdeckas cuctema. OnTuyecKue mpruoOopHI.

BosaHoBble cBoiicTBa cBera. Mutepdepenius cBera. KorepeHTHOCTh CBETOBBIX JIydeH.
HNutepdepennius B ToHKUX TUieHKax. [Tomocer paBHo# Tommmabl. Kombiia Hetorona. Mcnonp3oBanue
uHTephEepeHIINN B HayKe U TexHuKe. JJudpakuus ceera. udpaxiys Ha mean B MapajuieIbHbIX JTydax.
Hudpakuuonnas pemetka. [lonarue o ronorpaduu. [lomsipuszarnus nmonepednsix BoyH. [lonspuszanus
cBeta. /[BoitHoe myuenpenomiuenue. I[lomsipounsl. ducnepcuss cera. Buael cnektpoB. CrekTpsl
ucnyckanus. CrnexkTpbl  morjouieHus.  YIbTpaQHUOJIETOBOE U HH(PPAKpacHOE  U3IydYEHUS.
Pentrenosckue siyan. VX nmpupoaa u CBOMCTBA.

Hemoncmpayuu

3aKOHBI OTPaKEHUs U IpeIoMiIeHHs cBeTa. [loHOe BHYTpEHHEE OTpakKEHHUE.

Onrtuueckne mnpudopel. UHTepdhepennus cBera. Judpakuus cBera. Ilomspusamus cserta.
[Tony4yenue cmekTpa ¢ momouibio Hpu3Mbl. [lomyueHue crekTpa ¢ TOMOIIBIO JUPPAKIUOHHOM
pemetku. CeKTpoCcKor.

Jlabopamopuvie pabomut

N3yuenne wu300pakeHHWs TPEIMETOB B TOHKOW JswH3e. M3ydeHue wuWHTEpPEpEHIINH |
I(paKkLIUU CBETA.

['panynpoBKa CIEKTPOCKONA U ONPEIEIICHHUE ITTMHBI BOJIHBI CIIEKTPAJIBHBIX JIMHUM.



6. OCHOBBI CHIENHAJIbHON TEOPUH OTHOCHUTEILHOCTH
MHBapnaHTHOCTh MOAYJISI CKOPOCTH cBeTa B BakyyMme. [locTynaTel OitHiurelina. [IpocTpancTBo
U BpeMs CIEIHUaIbHOW TEOPUU OTHOCUTEIBHOCTH. CBS3b MacChl M SHEPrMM CBOOOJHOW YaCTHILIBIL.
OHeprus MoKosl.

7. J1eMeHTbl KBAHTOBOH (PU3UKHU

KBanroBas ontuka. TernoBoe m3imydeHue. PacnpeneneHue HEpruu B CHEKTpe abCOTIOTHO
yépHoro Ttena. KBantoBas rumote3a Ilmanka. ®@otonbl. BHemHuii ¢orosnexrpudeckuii dHdexT.
Bayrpennuii poroaddexr. Tumsl dorodrnementon. JlaBnenue cpera. [loHsATHE O KOPITYCKYISPHO-
BOJIHOBOM MPUPOJIE CBETA.

®u3uka aroma. Pa3Butie B3TJs0B HAa CTPOEHHE BEIIECTBA. 3aKOHOMEPHOCTH B ATOMHBIX
cnieKkTpax Bojopoxa. AnepHas monens aroma. OnbiTel J. Pesepdhopma. Moaens aroma Bogoposa Imo
H.bopy. T'mmore3a ne bpoiina. CootHomenue Heomnpeaenénnocrelr ['eiizenbepra. KpaHTOBBIC
reHepaTOopBHl.

®du3uKa aTOMHOro aapa. EctecTBeHHas paAMo0aKTUBHOCTh. 3aKOH PaJuOaKTUBHOTO pacnaja.
CriocoObl HaOMIOEHUSI W PETUCTpAllMK 3apsOKeHHBIX dacTtuil. Dddekr BaBmioBa — YepeHkona.
Crtpoenue aromHOro sapa. JlehekT Macchl, JHEPTHS CBSI3U M YCTOMYMBOCTh aTOMHBIX siiep. SlaepHbie
peakuuu. MckyccTBeHHass pannoakTUBHOCTh. Jlenmenue Tspkenbix siaep. Llemuas simepHas peaxifus.
VYimpasnsemas nenHas peakuus. SnepHsiii peakrop. IlomydeHue paguoakTUBHBIX H30TONOB U MX
npuMeHeHue. buonornueckoe neMcTBUE paIiOAKTUBHBIX U3TyUYCHUN. DJIEMEHTapHbIE YaCTHUIIbI.

Hemoncmpayuu

®dotordexr. JInHeHuaThie CHNEKTPH pa3IWYHBIX BemlecTB. M3myueHue azepa (KBaHTOBOTO
reHepaTopa). CueTUMK MOHU3UPYIOIUX U3ITYyUEHHH.

8. IBomouus Beesennoi

Crpoenue u pasutue Bcenennoii. Témuas marepuss u TéMHas sHeprusi. Hamia 3Be3nHas
cucrema — l'aymaktuka. [[pyrue ranaktuku. beckoneunocts Bceenennoi. Ilonstue o kocmomnorun.
Pacmmmpsromasicss Beenennas. Moaens ropsiueit Beenennoit. CTpoeHHe M POUCXOKICHHE | amakTuK.

IBoonus 3Be3d. I'mmore3da mnpoumcxoxaeHusi CouiHeyHOH cucTeMbl. TepMosaAepHBIN
cunte3. [IpoOmema TepmosimepHoi 3HepreTuku. OHeprus CoiHIIA W 3BE3NI. DBOJIOIUS 3BE3I.
[Ipoucxoxaenne CoMHEUHON CUCTEMBI.

Jemoncmpayuu

Conneunas cucrema (Mozenb). Pororpaduu IIIAHET, CAETaHHbIE ¢ KOCMHYECKUX 30HJIOB.
Kapta Jlynsl u minaner. CTpoeHue u 3BoJitonus BeeneHHoM.

IIpumepHbie TeMbl pedepaToB (IOKJIAI0B), HHAMBHAYAJbHbIX POEKTOB
o Anekcannp I'puropseBud CToneToB — pycckuii Gu3uK.
e Anekcanap Cremanou4 [TormoB — pycckuii ydeHbId, H300peTaTesib paauo.
e AJbTepHATUBHAS SHEPrETHKA.
e AKYCTUYECKHE CBOMCTBA MOJYITPOBOJHUKOB.
e Amnape Mapu AmMnep — OCHOBOIIOJIOKHHUK 3JIEKTPOAMHAMUKH.
e ACHUHXPOHHBIN JBUTATEb.
e AcTepousl.
e ACTpOHOMMUS HAIIMX JTHEH.
e AtomHuas ¢usuka. M3otomnsl. [IpuMeHeHne panoaKTUBHBIX U30TOIOB.
e beckoHTakTHBIE METO/ABI KOHTPOJIS TEMIIEPATYPHI.
e bunosnspHbie TpaH3UCTOPHI.
e bopuc Cemenouu Axko6u — pusuk u n3o0peTaTeb.
o Bennyaiinme oTKpeITUS (GUUKH.
o Bunsl anexTpuueckux pazpsaoB. DIEKTPUUECKHUE pa3psiibl Ha CIyk0e YeroBeka.
o Biusnue nedexToB Ha PU3NUECKHE CBONCTBA KPUCTAIIIOB.
e Bcenennas u TemMHast MaTepusl.
e [‘anuneo ['amuiield — OCHOBATENb TOYHOTO €CTECTBO3HAHUS.
e [omorpadwus u ee mpuMeHEHHE.
e JIBrKeHHUE Tea IEPEMEHHON MACCBHI.



Judpakius B HaIIEH )KU3HU.

Kunkue KkpucTamibl.

3akonbl Kupxroda 11st 37eKTpUYeCcKOi enu.

3aKOHBI COXPAHEHUS B MEXaHUKE.

3HayeHue OTKPhITHiL [ anues.

Urops BacunbeBnu KypuaToB — Qu3uK, OpraHu3aTop aTOMHOW HAYKU M TEXHUKH.
Hcaak HproTOH — co3maTens KIacCUIeCKON (HU3HKH.

Hcnonbp3oBanue 3M€KTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanus u XxapakTepUCTUKH 3JI€MEHTAPHBIX YaCTHII.

KoHCTpyKIIMOHHAs TPOYHOCTh MaTEpHUaja U €€ CBSI3b CO CTPYKTYPOH.
Konctpykuust 1 BUAbI 1a3€poB.

Kpuosnektponnka (MUKPOIJIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTUHU U UX UCTIOJIb30BAHHE.

Jleonapo na Bunun — ydeHsIit u n3odperartenb.

MaruauTtHble H3MepeHus (IPUHIUIBI TIOCTPOCHHSI TPUOOPOB, CIIOCOOBI M3MEPEHUSI MATHUTHOTO

MMOTOKA, MArHUTHOW MH]TYKITUHN).

Maiikn @apaneit — co3aarenb yueHHs 00 2JIeKTPOMarHuTHOM TI0JIE.

Makc IInaHk.

Metoa MedeHBIX aTOMOB.

Metonbl HaOMIOAEHNS U PETUCTPALIUH PAJIMOAKTUBHBIX U3Ty4E€HUHN U 4acTHLl.

Meronp! onpeneneHus MIOTHOCTH.

Muxaun BacunbeBud JIOMOHOCOB — yUEHBIN SHIIUKIIONEINUCT.

Monenu aroma. OnbIT Pesepdopaa.

MonexynapHO-KMHETHYECKAsl TEOPUS UICATIbHBIX Ta30B.

MonHust — ra3oBblil paspsii B IPUPOJHBIX YCIOBUSAX.

HanoTexHomoruss — MEeXIUCUUIUIMHAPHAS 00J1acTh (PyHIaMEHTAIbHON M MPUKIIAAHON HayKH U

TCXHUKHU.

Hukona Tecna: »xu3Hb 1 HEOOBIYAHBIE OTKPHITHSI.

Hukonait Konepauk — co3parens relMoneHTpUYECKON CUCTEMBI MUpA.
Hunwsc bop — onuH 13 co3nareneii COBpeMEHHOM (PU3UKH.
Hyxineocunres Bo BeeneHHOM.

O0bsicuenne (HOTOCUHTE3A C TOUKH 3pEHUS (DUUKH.

OnTuyeckue SBIEHUS B IPUPOJIE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXIIPOBOAMMOCTH.
IIepeMeHHBII AIEKTPUYECKUN TOK U €r0 IPUMEHEHUE.

[Inazma — 4yeTBEpTOE COCTOSIHUE BEILIECTBA.

[Tnanerst CoNIHEUHON CUCTEMBI.

[TosrynpoBOIHUKOBBIE TaTYUKHU TEMIIEPATYPBHI.

[IpumeHneHne KUAKUX KPUCTAILIIOB B IIPOMBIIIIEHHOCTH.

[IpuMeHeHne ANEPHBIX PEAKTOPOB.

[Ipupona peppomarnerusma.

[TpoOnembl 5K0I0THH, CBSI3aHHBIE C UCIIOJIB30BAHMEM TEIJIOBBIX MAILIMH.
[IpousBoncTBO, Nepenaya 1 UCIOIb30BAHUE AIEKTPOIHEPTHH.
[Tpoucxoxaenne CoJIHEUHOU CUCTEMBI.

[Ise302nekTprdeckuii 3PPEeKT ero NpuMeHEeHHE.

Pa3BuTHe cpencTB CBA3M U pasuo.

PeakTuBHBIC AIBUTATEIN U OCHOBBI paOOTHI TETIJIOBOI MAIIIMHBI.
PenukToBoe U3mydeHHE.

Penrrenosckue tyun. Mcropust otkperrus. [Ipumenenue.

Poxnenue 1 DBOJIIOLIUS 3BE3 .

Pons K. O. [IlnonkoBckoro B pa3BUTUN KOCMOHABTUKH.

CBeT — 2JIeKTpOMarHuTHas BOJIHA.

Cepreii [1aBnoBuu KoposeB — KOHCTPYKTOpP U OpraHU3aTOp IPOU3BOACTBA PAKETHO-

KOCMHUYECKOU TEXHUKH.

Cunel TpeHuUsL.



o CoBpeMeHHasl CITyTHUKOBAsI CBSI3b.

o CoBpemeHHas pu3nveckas KapTUHA MUpA.

e CoBpeMEHHBIE CPEICTBA CBSI3H.

e CoJHIIE — UCTOYHUK KU3HU Ha 3eMJI€.

e Tpanchopmatopsl.

e VYnbpTpa3ByK (MoJiyueHHe, CBOWCTBA, IPUMEHEHHE).

e YrpaBisieMblid TEPMOSIICPHBIN CUHTES.

e VYCKOpUTEIH 3apsyKEHHBIX YaCTHLL.

o dusnka U My3bIKa.

o ®dusuYecKre CBOMCTBAa aTMOC(HEPHI.

e DOTO’EMEHTHI.

o ®otorddexr. [Ipumenenne spienns potodrddexra.

e Xanc Kpuctuan Opcrel — OCHOBONOJIOKHUK IEKTPOMarHeTU3Ma.
e UYepHble ABIPHIL.

o [llkana 3J1€KTPOMAarHUTHBIX BOJIH.

e DKoJjoruyeckue npoOaemMbl U BO3SMOXKHBIE ITYTH UX PELICHHUS.

e DJEKTPOHHAs IPOBOAUMOCTb MeTaIoB. CBEPXIIPOBOJUMOCTb.
e Dwmumii Xpuctruanoud JIeHI] — pycckuit hu3uK.

2. TEMATUYECKOE IINTAHUPOBAHUE

EcrtecTBeHHO-HaY4YHBbIH NPOPUIbL NPOodecCHOHATBHOT0 00pa3oBaHus

[Ipu peanmzanuu coaepkanusi oOIeoOpa3oBaTelbHOW y4eOHONW nucuuiuiiHbl «Dusukay B
npenenax ocsoeHust OIIOIT CITO Ha 6a3e 0CHOBHOTO 00IIEro 0Opa3oBaHMsI ¢ TIOTYYEHUEM CPETHETO
obmero oopazosanus (ITIICC3) makcumanbHas yueOHast Harpy3ka 00ydJaroImuxcs COCTaBIIsET:

e mo cnemuangbHOCTSIM CIIO TexHuueckoro mpodunst — 145 wyacoB, U3 HUX ayaAuTOpHAs
(oOs3aTenpbHAs) Harpy3ka oOydarommuxcs, BKJIOYas JiabopaTtopHbele padoTel, — 97 4dacos,

BHEAYJIUTOPHAs CAMOCTOsITeNIbHAst paboTa CTyAeHTOB — 48 yacos.

IIpuMepHBbI TeMaTHYECKHH IJIAH

Buj yueOHoi1 padoThl CrnennanbHOCTH
AyautopHsle 3ausaTus. Conep:kaHue 00yuyeHust CI1O
Beenenue 3
1. Mexanuka 16
2. MonekymsipHas ¢usuka. TepMmoauHaMuKa 12
3. DIIeKTpOaMHAMUKA 22
4. Konebanus 1 BOJHBI 14
5. OnTuka )
6. OCHOBBI CHIEIMAILHOMN TEOPUN OTHOCUTEILHOCTH
7. DIIeMEHTBl KBAHTOBOM (PU3UKH 10
8. DBomronus Beeennon 8
HToro 97
BHeayauropHasi camocTosiTeJibHasi padora
[ToAaroToBKa yCTHBIX BBICTYIUICHHH MO 3a/IaHHBIM TEMaM, 3CCE, TOKIIA0B, 48
pedepaToB, HHIWBUIYATLHOTO MPOEKTA C UCIOJIb30BaHUEM HH(OPMAaLMOHHBIX
TEXHOJIOTUH U p.
Ilpomesccymounan ammecmayusn 6 gpopme oughghepenyuposanno2o 3auema
Bcero 145




XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH CTYJIEHTOB

Conep:xxanue  XapakTepUCTHKA OCHOBHBIX BU/IOB [1€ATEJILHOCTH CTYI€HTOB (HA YPOBHE
o0yueHust yueOHBIX /IeiicTBHil)

BBenenue 'YMEHHs TOCTAaHOBKH IIeJIeH IeATeTbHOCTH, INIAHUPOBAHUS COOCTBEHHOM
NEesATeTbHOCTH JJIs1 JOCTHKEHUSI TIOCTABIICHHBIX 1IeJIel, TPEABUICHUS
BO3MOJKHBIX P€3YyJIbTAaTOB 3TUX JEHCTBUN, OPraHU3ALMN CAMOKOHTPOJIS U
OIICHKH MOJTYYEHHBIX PE3YJIbTaTOB.

Pa3BuTHE CTOCOOHOCTH SICHO U TOYHO M3JIaraTb CBOM MBICIIH, JJOTHUYECKH
000CHOBBIBATh CBOKO TOYKY 3pEHUSI, BOCIIPUHUMATH U aHATH3UPOBAThH
MHEHUSI COOECeIHUKOB, IPU3HAaBAas MPaBO IPYroro YyeJIoBeKa Ha HHOE
MHEHHE.
[TpousBenenre n3MepeHust PU3NIECKUX BETUUHUH U OLIEHKA FPaHULIbI
[IOTPELIHOCTEN U3MEPEHUM.
[IpencraBieHne rpaHuilbl MOTPEIIHOCTEN U3MEPEHUN MTPU TOCTPOEHUHU
rpaduKoB.
'YMeHue BbICKa3bIBaTh TUIIOTE3bI AJ1s 00BSICHEHHS HAOII0AaeMbIX SBJICHUM.
'YMeHue npeaiarate MOJEIU SIBJICHUN.
YkazaHue rpaHull IPUMEHUMOCTH (pU3NYECKUX 3aKOHOB. M310KeHne
OCHOBHBIX II0JIOKECHUN COBPEMEHHOW HAYYHOU KapTUHBI MUPA.
[TpuBeneHre NpUMEPOB BIUSHUSA OTKPBITUI B (U3UKE HA IPOTPECC B TEXHUKE
1 TEXHOJIOTUU MPOU3BO/ICTBA.
Mcnonp3oBanue MHTEpHETA 1)1 TOMCKa HHGOPMAITHHI
1. MEXAHUKA

Kunemamuxa  |[IpencraBieHne MEXaHUYECKOTO JBUKEHHUS Tela YPABHEHUSMU 3aBUCUMOCTH
KOOPJMHAT U MPOEKIUENH CKOPOCTH OT BPEMEHHU.
[IpencraBieHre MEXaHHMUECKOTO JABMKEHHUS Tena rpadukamMu 3aBUCUMOCTH
KOOPJMHAT U MPOEKIUENH CKOPOCTH OT BPEMEHHU.
Ornpenenenne KOOpANHAT NPOHAEHHOTO IyTH, CKOPOCTH M YCKOPEHUS Tema
1o rpadukamM 3aBUCUMOCTH KOOPIUHAT U MPOSKIUN CKOPOCTH OT BPEMEHHU.
Ornpenenenne KOOpANHAT NPOMAEHHOTO IyTH, CKOPOCTH M YCKOPEHUS Tema
[0 YPaBHEHUSIM 3aBUCUMOCTH KOOPAUHAT U MPOEKLHUI CKOPOCTH OT BPEMEHH.
[IpoBeieHNE CPaBHUTEIBHOTO AHAJIN3a PABHOMEPHOTO U PABHOIIEPEMEHHOTO
ITBHKEHU .
'YKa3zaHHe UCIOIb30BAHMS OCTYNATENBHOIO M BPAILATEIbHOTO ABUKEHUN B
TEXHUKE.
[TproGperenue omnbiTa paboThl B TPYIIINE C BHIMOIHEHUEM Pa3IMUHbIX
COLIMAJIBHBIX POJICH.
Pa3paboTka BO3MOKHOW CUCTEMBI ICUCTBUI M KOHCTPYKIIMH JIJIsI
AKCIIEPUMEHTAILHOTO ONPE/IeTICHUsI KHHEMATUYECKUX BETUYMH.
[IpencraBnenne nHGOpMalUK O BUIAX JIBH)KEHUS B BUJE TaOJINIIbI
3akonwl coxpanenusa |l IpuMeHeHne 3aKOHA COXPAHEHUS UMITYJIbCA /ISl BBIUMCIIEHUSI U3MEHEHUI

6 MexaHukKe CKOPOCTEN TeJl IPU X B3aUMOJIECUCTBUSAX.
MN3mepenue paboThI CUIT M U3MEHEHHE KHHETUYECKOW SHEPTUH Tela.
Brruncienue paboThl CUJI U N3MEHEHHS KUHETUYECKOM SHEpruu Tena.
Brruncienue NoTeHIMaIbHOW SHEPTUH TEJ B TPABUTAIIMOHHOM I10JI€.
Onpenenenre NOTEeHIUAIbLHOW SHEPTUH YIPYTO A1eQOPMUPOBAHHOTO Teja 10
M3BECTHOU Jeopmanny 1 )KECTKOCTH Tela.
[ [puMeHeHne 3aK0Ha COXpaHEHUsI MEXaHUYECKOM YHEPTUHU IIPU pacueTax
PE3yIbTAaTOB B3aUMOJICHCTBUM TEJ TPAaBUTAIIMOHHBIMU CUJIAMU U CUJIaMHU
YIPYTOCTH.
'YkazaHue rpaHul] IpUMEHUMOCTH 3aKOHOB MEXaHUKH.
YkazaHue yueOHBIX AUCLUUILINH, IPH U3yYEHUH KOTOPHIX UCIOJIBb3YIOTCS
3aKOHBI COXPaHEHUS

2. OCHOBBI MOJIEKYJISIPHOU ®U3UKW U TEPMOJMHAMUKH




OcHogbl
MOJIEKYIAPHOU
KUHemu4ecKoil

meopuu.
Hoeanvuoiit 2az

BrITTOTHEHUE SKCITEPUMEHTOB, CITYKAIIUX I 000CHOBAHUS MOJICKYJISIPHO-
kuHeTnaeckoit reopuu (MKT).

Perienue 3a1a4 ¢ NpUMEHEHUEM OCHOBHOI'O YPaBHEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU I'a30B.

OrnpesiesieHre mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSTHUU Ha
OCHOBaHUU YPAaBHEHUS COCTOSIHUS MI€ATIbHOTO Ta3a.

OrnpezerieHne mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUU U
MPOMCXOAIMIHNX MporeccoB 1o rpaduxam 3asucumoctd p (T), V (T), p (V).
DxcrepuMmenTainbHoe uccnenoBanue 3apucumoctu p (T), V (T), p (V).
[IpencraBnenue B Buae rpaduKoB U30XOPHOTO, H300apHOTO U
M30TEPMHUYECKOTO MTPOIIECCOB.

BrrunciieHue cpeHeld KHHETUYECKOM SHEPTUU TEIUIOBOTO IBUKEHHUS
MOJIEKYJI TI0 U3BECTHOU TeMIepaType BEUIECTBa.

Bricka3bIBaHUE THUIIOTE3 711 00BSICHEHHUS HAOII0MaeMbIX SIBJICHUM. YKa3aHUE
rpaHull MPUMEHUMOCTH MOJIENIA «UJI€aJIbHbIN ra3y u 3akoHoB MKT

OcHogvl
mepmMoOuUHaAMUKU

M3mepeHue KonruecTBa TeIIOTHI B Mpoleccax Terionepenayu. Pacuer
KOJIMYECTBA TEIIOTHI, HEOOXOAUMOTO /JIsl OCYIIECTBICHUS 3aJaHHOTO
rpolecca ¢ Teronepenayeil. Pacuer n3sMeHeHust BHyTPEHHEH SHEPIUH Tell,
paboThI U IEPEeJaHHOTO KOJIMYECTBA TEIIOTHI C UCIIOIb30BAaHUEM IIEPBOTO
3aKOHA TEPMOJIMHAMUKHU.

PacueT paboThI, COBEpIICHHOM ra3zoM, 1o rpaduky 3aBucumoctu p (V).
Brruucnenue paboThl raza, COBEpIICHHON MTPU M3MEHEHUN COCTOSIHUS 110
3amMKkHyTOMY ITMKiTy. Beraucnenne KIIJI mpu coBeprieHnu ra3om paboThl B
Mpoleccax M3MEHEHHsI COCTOSIHUSA M0 3aMKHYTOMY IUKITY. OO0bscHEHHE
MPUHIIMIIOB ACWCTBUS TEIUIOBBIX MalIiH. JleMOHCTpanus poiau GU3uKU B
CO3aHUHN U COBCPIICHCTBOBAHNUH TCIIJIOBBIX I[BI/II‘aTGHGI\/'I.

3510K€HNE CYTH SKOJOTUUECKHUX MPo0JIeM, 00YCIIOBIIEHHBIX pab0TOM
TCIIJIOBBIX HBHFaTeHeﬁ U OPCAJIOKCHUC ITYTHU UX PCIICHUS.

'YkazaHue rpaHull IPUMEHUMOCTH 3aKOHOB TEPMOJIUHAMUKHU. Y MEHHE BECTH
JArajior, BbICITYIIMBATbL MHCHUC OIIIOHCHTA, YH4aCTBOBATh B JUCKYCCHUH,
OTKPBITO BbIpaXKaTh U OTCTaUBATh CBOIO TOUKY 3PEHHUS.

YkazaHue y4eOHbIX JUCHUIUIAH, IPH U3YYEHUU KOTOPBIX UCIOIB3YIOT
yaeOHbIi MaTepran «OCHOBBI TEPMOTUHAMUKHI)Y

Ceonicmea napoe,
HcuoxKocmeit,
meepovix me

M3mepeHue BIaXXKHOCTH BO3/1yXa.
PacueT Konm4ecTBa TEIUIOTHI, HEOOXOIUMOTO JJISI OCYIIECTBICHUSI MPOIECCa)
repexo/ia BENIECTBA U3 OJHOTO arperaTHOro COCTOSIHUS B IPYTOe€.
OKCIIEPUMEHTATbHOE  HWCCJICIOBAHWE  TEIUIOBBIX  CBOWCTB  BEIIECTBA.
[TpuBeaeHNE TPUMEPOB KATUIUISIPHBIX SIBJICHUN B OBITY, IPUPOJIC, TEXHUKE.
HccnenoBanne MEXaHMYECKUX CBOMCTB TBEPABIX Tel. [[puMenenue
(pu3uUeCKUX MOHATUN U 3aKOHOB B yUeOHOM MaTtepuaie npopeccuoHaIbLHOTO
XapakTepa.

Hcnonb3oBanne HTEpHETA M1 TOMCKa HHPOPMAIIHH O pa3padoTKax 1
MPUMEHEHHUSIX COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTEPHAIIOB

3. 3JIEKTPOAUHAMMUKA

Inekmpocmamuka

BrrauciieHue cun B3aHMOﬂeﬁCTBHH TOYCUHBIX SJICKTPUUCCKUX 3apsAa0B.
BrrurcieHre HalpsHKeHHOCTH 3JIEKTPUUECKOT0 IOl OJTHOTO U HECKOJIBKUX
TOYCUYHBIX SJICKTPUYCCKUX 3apsAa0B.

Brruncienue noTeHIyana 3IeKTPUUecKOro MoJisi OTHOTO U HECKOIbKUX
TOYCUYHBIX SJICKTPUYCCKUX 3apsAa0B. I/I3MepeHHe Pa3HOCTU MOTCHIUAJIOB.
3MepeHune SHeprur AIEKTPUUYECKOTO MOJIS 3apsSKEHHOT0 KOHAEHCATOpa.
Brruucnenue sHEpruu MEKTPUIECKOT0 TOJI 3apsKEHHOT0 KOHIEHCATOPA.
Pa3paboTka miana u BO3MOXHOM CXEeMBI ICHCTBUIN IKCIIEPUMEHTATLHOTO
ONpeIeTICHUs FIEKTPOEMKOCTH KOHAEHCATOpa U AUDIIEKTPUUECKOU
MIPOHUIIAEMOCTH BEIIECTBA.

HpOBe,Z[GHI/IG CpPaBHHUTCIILHOI'O aHaJIn3a rpaBUTATUOHHOT'O 1




PIEKTPOCTATUYECKOTO MOJICH

IHocmosannwviit mok

M3mepenue MOLTHOCTH 3JieKTpudeckoro Toka. Msmepenue 3/1C u
BHYTPEHHETO CONPOTUBIICHNS HCTOYHUKA TOKA.

BrinonHeHue pacyeToB CUiIbl TOKA U HAIIPSKECHUHM HA y4acTKax
PIEKTPUYECKUX LIETIEH.

OOBsCHEHHE IPUPOABI TEKTPUIECKOTO TOKA B

METaJlIax, JIEKTPOIUTAX, Fa3ax, BAKYyMe U MOJyIPOBOJHUKAX
[IpumeHeHMe IEeKTpoIn3a B TEXHUKE

[IpoBeeHNE CPaBHUTENBHOTO AHAJIN3a HECAMOCTOSATEIBHOIO U
CaMOCTOSATEJILHOIO Fa30BbIX Pa3psioB.

CHsITHE BOJIbTAMIIEPHOW XapaKTEPUCTUKH AUO/IA.

[IpoBeneHuE CPaBHUTEINBHOIO aHAIM3A IIOJIYIIPOBOJHUKOBBIX JUOJ0B U
TPUOJIOB.

Vcnons3oBanue MHTEpHETA [T TOMCKA HH(POPMALIUU O IEPCIEKTHBAaX
[Pa3BUTHS OJIYIIPOBOJHUKOBOW TEXHUKH.

'Y craHOBKA MPUYMHHO-CIIEACTBEHHBIX CBSI3€M

Maznumnmnote
A6NeHUA

M3Mepenne HHAYKIIUY MarHUTHOTO 1MoJid. Berancienue cui, AeHCTBYIOMIMX

Ha IPOBOJHUK C TOKOM B MArHUTHOM I10JIC.

Brlruncienune cui, 1eMCTBYIONMIMX Ha AIEKTPUUECKUIN 3apsijl, IBUKYIIHUICS B

MAardimuTHOM I10JIC.

HccnenoBanue sABICHUN 3JEKTPOMATHUTHON UHIYKIIMH, CAMOUHTYKIIUH.

BrruricneHue sHeprud MarHuTHOTO NoJisi. OOBsCHEHUE MPUHITUTA ISHCTBUS

PIIEKTPOABUTATES.

OOBsSICHEHNE TTPHUHIINTIA ACUCTBUS TeHEpaTOpa dIEKTPUIECKOTO TOKA U

PIEKTPOU3MEPUTENBHBIX TPUOopoB. OOBsICHEHHE IPUHITUIA TEHCTBUS Macc-

criekTporpada, yckopuTenei 3apsHKeHHbBIX YacTHII.

OO0BsiCHEHHE POJIM MAarHUTHOTO TIOJIsE 3EMITH B )KM3HU PAaCTCHUH, )KUBOTHBIX,

YEeIOBEKa.

[TpuBeneHre NpUMEpPOB MPAKTUYECKOTO MPUMEHEHHS U3yYEHHBIX SIBJICHUIA,

3aKOHOB, TPUOOPOB, YCTPOMICTB.

[IpoBeneHne cpaBHUTENBHOIO aHAJIM3a CBOMCTB 3JIEKTPOCTATHUYECKOT O,

MAaroHuTHOI'O 1 BUXPCBOTO SJICKTPUICCKUX MOJIEH.

OO0bsiCHEeHHE HA IPUMEpe MarHUTHBIX SIBICHUHN, ToYeMy (HPU3UKY MOXKHO
ACCMATPUBATH KaK MCTAJUCHUITJINHY

4. KOJIEBAHUS 1 BOJIHBI

Mexanuueckue
Koneoanus

VccnenoBanue 3aBUCUMOCTH TTEpHOia KOJIeOaHU MaTeMaTHYECKOTO
MasTHUKA OT €r0 JUTMHBI, MacChl M aMIUTUTY bl KOJICOAHHI.

VccnenoBanue 3aBUCUMOCTH TIepHo/ia KojaeOaH i ITpy3a Ha MPYKHUHE OT €ro
MacChl M )KECTKOCTH MPYKUHBI. Berarcienne neprnoaa KoueOaHui
MaTeMaTHYECKOT0 MasTHUKA 110 U3BECTHOMY 3HAYCHMIO €0 JIJTHHBI.
Brrancienue nepuoza KoaeOaHuid Tpy3a Ha MPYKUHE 110 H3BECTHBIM
BHAYEHUSM €r0 MACChl M JKECTKOCTH MPYKHUHBI.

BripaboTka HaBBIKOB BOCIIPHHHUMATh, AHAJIM3HPOBATh, IepepadaThiBaTh K
NPEIbABIATH UHOOPMAIMIO B COOTBETCTBUU C ITOCTABICHHBIMHU 33a4aMH.
[IpuBeieHrEe MPUMEPOB ABTOKOIEOATEIFHBIX MEXaHNIECKUX CHCTEM.
[TpoBenenue knaccupUKay KoneOaHun

Ynpyzue éonnwvi

3mepenHre IuHbI 3BYKOBOW BOJIHBI 11O Pe3yJibTaTaM HaOJI0ICHUHA
MHTEPPEPEHIH 3BYKOBBIX BOJIH.

Ha6nronenue u o0bsCHeHHE SBICHUN HHTepPepeHnn 1 Tudpakium
MEXaHUYCCKUX BOJIH.

[IpencraBienue obaacTeil mpuMeHEHHs YIbTPa3ByKa U MEPCIIEKTUBBI €r0
HCITIOJIb30BaHUA B Ppa3JIMYHBIX OGH&CTHX HAayKH, TCXHUKHU, B MCIAUIIUHC.
M3noxeHne CyTu 3KOJIOTHYECKUX MPO0IeM, CBA3aHHBIX C BO3JICHCTBUEM
BBYKOBBIX BOJIH Ha OpTaHNU3M YCJIOBCKaA




Dnexkmpomaznummut
e Koneoanus

Habmo1eHue ocuuiorpaMm rapMOHUYECKUX KojieO0aHui CHIIbI TOKA B LIEIH.
M3mepenue 371eKTpOoeMKOCTH KOoHIeHcaTopa. M3Mepenne HHAYKTUBHOCTh
KATYILKH.

HccnenoBanue sIBIEHUS 3JIEKTPUUYECKOTO PE30HAHCA B MTOCIIEI0BATEIbHOMN
LeITH.

[TpoBeneHue aHanoruu Mexay GU3NIECKUMHU BEIMUMHAMH,
XapaKTepU3YIOIIMMH MEXaHMYECKYIO U 3JIEKTPOMAarHUTHYIO KojiebaTeabHbIe
CHUCTCMBI.

Pacyer 3HaUeHUI CUIIBI TOKA M HATIPSKEHUSI Ha JIEMEHTaX LeMu
MEPEMEHHOT0 TOKA.

VccnenoBanue npuHIMNA 1elcTBUS TpaHncpopmaropa. Mccnenoranue
MpUHIUIIA ACHCTBUS FeHEpaTopa MePEMEHHOr0 TOKa.

lcnons3oBanue MHTepHeTa 1715 morcka nH(OpMaluu 0 COBPEMEHHBIX
crioco6ax mepeaadn AIEKTPOIHEPTUH

3ﬂel<mpomazuumnbl
€ 60JIHbl

OcyuiecTBieHUE paguonepeaadu u paauonpuema. McecnenoBanue cBOMCTB
AJICKTPOMAIrHUTHBIX BOJIH C TOMOIIBIO MOGI/IJII:HOI‘O Teﬂe(bOHa.

Pa3BuTHE IEGHHOCTHOTO OTHOIIEHUS K U3Y4aeMbIM Ha YpOKax (pU3UKU
O6’beKTaM 1 OCBanBa€MbIM BUJaM OCATCIbHOCTHU. OG’bHCHeHHG
MPUHIIMITHATIBLHOTO Pa3INyus IPUPOIbI YIPYTUX U 3JIEKTPOMAarHUTHBIX BOJIH.
3moxeHue CYTH 3KOJIOTUYCCKUX HpOGHGM, CBsI3aHHBIX C
PIEKTPOMArHUTHBIMU KOJI€0aHUSIMU U BOJTHAMHU.

O6’b$ICHeHI/Ie POJIN JICKTPOMATrHUTHBIX BOJIH B COBPEMCHHBIX HUCCIICAOBAaHUAX
BceneHHON

5. OIITUKA

Ilpupooa ceema

[I[puMeHeHre Ha MPaKTUKE 3aKOHOB OTPAKEHUSI U IIPEJIOMIICHHUSI CBETA MPH
peleHny 3a1au.

OrnpeznesieHne CIeKTPAIbHBIX TPAHULl YyBCTBUTEIBHOCTH YEJI0BEYECKOTO
riasa.

'YMeHue cTpouTh U300pakeHHs MPEMETOB, aBaeMble InH3aMu. Pacyer
PacCTOSIHUS OT JIMH3BI 10 U300paskeHUs MpeIMeTa.

PacueT onrtrdeckoi cuitbl  TUH3BL. M3MepeHne poKyCHOTro pacCTOsTHUS
nuH3bL McnibiTanne Moieneil MUKPOCKOIIA U TEJIECKOoIa

Bonnoesusie ceoiicmea
ceema

Ha6nronenue siBneHns nHTEpGEPEHIIUN FICKTPOMArHUTHBIX BOJIH.
Habmronenue siBneHus 1u(pakinuy SJIEKTPOMArHUTHBIX BOJIH.

Ha6ronenue siBeHUs MOISPU3aUN AJIEKTPOMArHUTHBIX BOJIH. M3Mepenue
TUTMHBI CBETOBOM BOJIHBI IO PE3yJIbTaTaM HAOTIOACHUS SIBICHUS
uHTephepeniuu. Habmonenue sinenus qudpakuun ceeta. Habmonenue
SIBIICHUS TIOJISIPU3AINH U JUCTIEpCUU cBeTa. [IoMCK pa3nuyuii u cXoacTBa
MeXy TU(OPAKITHOHHBIM U JUCTIEPCHOHHBIM CITEKTPAMH.

[TpuBeneHrEe MPUMEPOB MOSBICHUS B IPUPOJIC U UCTIOIH30BAHUS B TEXHHKE
SBJICHUN WHTepdepeHnr, TU(PaKIUU, MOIIPU3alUA U JUCIIEPCUU CBETA.
[lepeuncienre METOIOB MO3HAHUS, KOTOPHIE HMCIIOJIB30BAHBI NMPU H3yYCHUH
YKa3aHHBIX SBICHUN

6. OCHOBBI CIIEITUAJIbBHOM TEOPUU OTHOCUTEJbHOCTH

OcHogbl
cneuuanbHou
meopuu
OMHOCUMENbHOCIU

OO0bsicCHEHHEe 3HAYUMOCTH OTbITa MalikenbcoHa-

Mopmu @opmynupoBanue noctynaroB O0bscHeHne dddhekra 3aMeIeHHs
BpeMeHU Pacyer sHeprun mokos, UMITyJIbCca, JHEPTUU CBOOOTHON YaCTHIIBI
BripaboTka HABBIKOB BOCIIPHHUMATh, aHAIM3UPOBATh, TepepadaThiBaTh U
NPEIbSBISATH HHOOPMAIHIO B COOTBETCTBUH C ITOCTABICHHBIMHU 33[a4aMHU

7. 3JIEMEHTHI KBAHTOBOH ®U3UKH

Keanmosasa onmuka

Ha6mronate doToanekrpuueckuii 3pdext. O0bscHATH 3aKkoHbI CTOJIETOBA U
IaBJICHUE CBETA HA OCHOBEC KBAHTOBBIX Hpe,Z[CTaBJIeHI/Iﬁ

Pacder MakcMMaabHOW KHHETUYECKOW SHEPTUH AJIEKTPOHOB MPHU
(dorosnexTpuueckom s dexre.

Onpenenenne padboThl BBIXOAA AIEKTPOHA 10 TpaduKy 3aBUCUMOCTH




MaKCUMaJIbHON KHHETHYECKOM SHEPTUH (DOTOAIEKTPOHOB OT YAaCTOTHI CBETA.
M3mepenne paboThl BEIXOA DIICKTPOHA.

[Nepeuncienne mpuOOPOB YCTAHOBKH, B KOTOPBIX IIPHMEHSICTCS
0Ee3MHEPIIMOHHOCTH (poTOddeKTa.

OOBsICHEHHE KOPITYCKYJISIPHO-BOJIHOBOTO Jyain3Ma CBOHCTB (JOTOHOB.
OOBsICHEHHE POJIM KBAHTOBOM ONTHUKH B PA3BUTHUU COBPEMEHHON (DU3MKU

Duzuxka amoma

Ha6nronenne nuHeHvaThIX CIEKTPOB. Beruncnenne JmMHbI BOJTHBI 11e bpoits
YACTHIIBI C U3BECTHBIM 3HaYCHHEM UMITYJIbca. OOBSICHEHUE TIPOUCX 0K ICHUS
ITMHENYaTOro CIeKTpa aToMa BOJAOPOJIa U Pa3Inuusl JIMHEHYAThIX CIIEKTPOB
Pa3IMYHBIX Ta30B.

HccnenoBanue JUHEMYATOrO CIEKTPA.

HccnenoBanue mpuHIUNa paboThl TIOMUHECIIEHTHOH JTaMiibl. HaOmronenue u
00BSICHCHHUE TIPUHIINIIA JICHCTBHS JIa3epa.

[IpuBeneHne MpuMEpPOB UCIOJIb30BAHUS JJa3epa B COBPEMEHHOM HayKe U
TEXHHKE.

Ncnonb3oBanue MHTepHETA /17151 TOMCKAa MHDOPMAIIMH O TIEPCIIEKTUBAX
MPUMEHEHUS JIa3epa

QDu3uka amomnozo
a0pa

Habmionenue TpekoB anbga-yacTull B kamepe Bunbcona. PerucrpupoBanue
SIIEPHBIX M3JIYYEHUM ¢ moMoliblo cuetunka [ eitrepa. [lpencraBinenue o
XapakTepe YeThIPEX TUIIOB (PyHIaMEHTATIBHBIX B3aUMOICHCTBHIMA
QIIEMEHTAPHBIX YaCTHUI] B BUJE TaOIUIbl PacueT sHepruu cBsA3U aTOMHBIX
s1ep.

Omnpenenenue 3apsga U MacCOBOTO YMCIIa aTOMHOTO S1pa, BO3HUKAIOIIETO B
pe3yJIbTaTe paguoaKTUBHOIO pacnaja.

Beruncienue sHeprun, ocBOOOKAAIOIIEHCS TPU PaIMOAKTUBHOM pacraje.
OnpeneneHye NpoayKTOB AIEPHON PEAKIIUH.

Beruncienue sHeprun, 0CBOOOKAAIOMIEHCS TPU AEPHBIX PEaKIHSIX.
[lonnmaHue NpeuMyIIECTB U HEJOCTaTKOB UCII0Jb30BaHUsl aTOMHOM 3HEpIrun
1 MOHN3HUPYIOIINX U3IYyYCHUH B IPOMBIIICHHOCTH, MEIULIUHE.

M3noxeHne CyTH 3KOJIOTMYECKUX Mpo0sIeM, CBI3aHHBIX ¢ OMOIOTHYECKUM
EWCTBUEM PAIMOAKTUBHBIX U3Ty4YCHUH.

[TpoBeneHue KnacCUpUKAIMK HIEMEHTAPHBIX YACTHI] 110 UX (PU3HUECKUM
XapakTepucTHKaM (Macce, 3apsa1y, BPEMEHH KU3HU, CIIUHY U T. [1.).
[ToHrMaHMe LIEHHOCTEW HAyYHOTO MO3HAHMS MUPa HE BOOOIIIE s
YeJI0OBEUECTBA B IIEJIOM, a JUIsl KaXK10Tr0 00y4aroLierocs JMYHO, [IEeHHOCTEN
OBJIA/ICHUSI METOJIOM HAayYHOT'O TIO3HAHUS JIJISl TOCTHXKEHUS ycIexa B JII000M
BUJIC IPAKTHYECKOM NEATENBHOCTH

7. 3BOJIIOIUSI BCEJIEHHON

Cmpoenue u
pazeumue
Bcenennoi

Ha6mronenue 3a 3Be3namu, JIyHOU 1 raHeTamu B Teneckon. Habmonenne
COJIHEUHBIX TSITEH C MOMOIIBIO TEIECKONAa U COJTHEYHOTO IKpaHa.
Vcrionp3oBanne MHTEpHETA /U1 TOUCKA M300PKEHU KOCMHUYECKUX
00BeKTOB 1 HHPOpMaIHH 00 Ux 0cobeHHOCTsIX OOCYkKIeHNEe BO3MOKHBIX
cuieHapueB sBoJoMu Beenennoii. Mcnonb3zoBanne MHTepHETa 1714 MOMCKA
COBpEeMEHHOM nHpopmanmu o pa3BuTuu Beenennoit. Ouenka nHGpOpMaLuu ¢
MO3UIUH €€ CBOICTB: 1OCTOBEPHOCTH, OOBEKTUBHOCTHU, TIOJTHOTHI,
AKTYaJIbHOCTH M T. 1.

Deonrouus 36e30.
T'unomesa
npouUCxoxcoeHusn
Conneunoii
cucmemol

Brraucienre SHepruu, 0CBOO0XKIAIOIICHCS TIPU TEPMOSICPHBIX PEAKITUSIX.
DopmynupoBKa npodiaeM TepMosiiepHon dHepreTHKU. OObsICHEHUE BIUSHUS
COJTHEYHOUM aKTMBHOCTH Ha 3emitto. [ToHnMaHue posii KOCMHUYECKUX
I/ICC.HGI[OBaHI/II\/'I, X HAYYHOT'O U DKOHOMHUYCCKOI'O 3HAYUCHU .

OOCcyXIeHre COBPEMEHHBIX TUITOTE3 O MPOUCXOKAeHUN COTHETHOU
CUCTCMbI




3. YYHEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
MMPOTI'PAMMBI YYEFHOU JUCIHUATLTAHBI «®U3UKA»

OcBoeHue MporpaMMbl Y4eOHON TUCHMIUIMHBI «®Du3KMka» MpeanojaractT HaJIWYHe B
npodeccnoHanbHOM 00pa3oBaTENbHON OpraHHU3aliy, pealnu3yiolleil o0pa3oBaTeIbHyI0 MPOrpamMmy
cpenHero o6mero obpazoBanusi B mpeaenax ocBoenus OIIOIT CIIO na 6aze OCHOBHOTO OOIIEro
oOpa3oBaHmus, yueOHOro KaOWHETa, B KOTOPOM UMEETCSI BO3MOYKHOCTh 00ECIIEYUTh CBOOOIHBIN JOCTYI
B IIEpUO/]I BHEYUEOHOH 1EATEIILHOCTH 00YJaIOLIIXCSI.

B cocraB kabunera ¢usuku BxoauT: Pabodee MecTto mpernopaBaTens: CTOJN, CTYIT H
KOMIIBIOTEP; IBYXMECTHBIE CTOJIbI, CTYNIbsI Ha 18 mOcaJouHbIX MECT, yueOHas JT0CKa, KA 3aKpbITHIH
JIBYCTBOPYATHIA, UCTOYHUKH TMHTAHUA — § IIT, PEOCTAThl MOJN3YHKOBBIC - 10 IIT, COETUHUTEIBHEIC
MpoBOJa, 3JeKTpuyeckue Jamnel — 10 mr, amnepmerpsl — 10 T, BoasT™MeTpbl — 10 WIT, MOJIOCOBBIE
MarHuThl - 10 mT, HaOboOp s OMBITHOM NpOBEpKH m3ompoueccoB (3akoH [eii—Jlroccaka) - 10 mir,
CeKyHJIOMep - SIUT, IUNTATUBBI - 5 IUT, TEPMOMETPHI - 2 IIT, NCUXpOMETpHuYeckas Tabiuua (amns
M3MEPEHUS BIQXHOCTH BO3ayXa) - 15 mt

B Oubnuoteunsiii GoHA BXOAAT ydeOHUKH, YydeOHO-MeTomamveckue KOMIUIEKTH (YMK),
o0ecrneunBarIIre OCBOSHUE YIeOHOM AUCIUILTUHBI «DU3KKa», PEKOMEHIOBAHHBIC WIIH JOMYIICHHBIC
JUIS UCIONB30BaHUS B MNPOQPECcCCHOHANbHBIX 00pa30oBaTeNbHBIX OpPraHU3alMsIX, PeaTU3yIONIUX
o0pa3oBaTenpHyI0 IPOrpaMMy CpeHero oomero oopazosanus B npenenax ocsoenus OIIOIT CITO na
0a3e OCHOBHOTO 00I1IeT0 00pa3oBaHMS.

bubnunoreunsiii oA MOXKET OBITH AOMOJNHEH (HU3MUYECKHMMH SHIUKIONEIUSMHU, aTIacaMu,
CIIOBapsIMH U XpecToMaTuel no ¢pu3rkKe, COpaBOYHUKAMU 10 (PU3MKE U TEXHUKE, HAYYHON M HAy4YHO-
MIONYJIIPHOM JINTEPATypO €CTECTBEHHO-HAYYHOI'O COACPIKAHUS.

B mponecce ocBoeHHsI MporpaMMbl y4eOHOM AUCHMIUIUHBI «DU3HMKa» CTYIEHTHl JOJKHBI
UMETh BO3MOXKHOCTH JIOCTYIa K 3JEKTPOHHBIM y4eOHBIM MaTepuaniaM Mo (U3HKE, UMEIOLIUMCS B
cBOOOJHOM JocTyne B ceTd VIHTepHEeT (3JIEKTPOHHBIM KHHUTaM, MpaKTHUKyMaM, TecTaM, MarepHaliaM
EI'D u ap.).

4. PEKOMEHAYEMAS JIMTEPATYPA

s cryneHToB
OcHoBHas1 iUuTEpaTypa

1. Msaxumes I'.51. ®usuka: yaebnuk s 10 k1. 06meo0pa3oBaTenbHBIX yupexkaeHuil pek. MO
- M.: IIpocsemenue, 2006. - 366 c.

2. MskumeB I'.5. ®@uzuka: yueOHuk s 11 k1. o0meoOpa3oBaTENbHBIX YUPEKACHUNA PEK.
MO. - M.: TIpocsenienue, 2006. - 381 c.

3. PeivkeBuu, A. II. COopuuk 3amay mo ¢wusuke: mis 9-11 ki cp. mk. pek. MO / A. IL
PeivMkeBuu. - 15-e uzn. - M.: IIpocsenienue, 1994. - 224 c.

4. NmutpueBa B. @. dwusuka mis npodeccuii ¥ CrenuantbHOCTEH TEXHUYECKOTro MpoQuis
[Tekct]: yaeonuxk mist Had. 1 CITO - M.: U3n. nentp "Akagemus'”, 2012. - 447 ¢. — 20

JlonoJHNTEIbHAA JINTEPATypPa

1. JImutpueBa B.®. ®dusuka ans npodeccuil M CHENMAIBHOCTEH TEXHUYECKOTO MPOQUIIS:
YU4EeOHMK JJIi CTYIEHTOB MpO(EeCcCHOHAIBHBIX O0O0pa30BaTENbHBIX OpraHu3alluil, OCBAaUBAIOIINX
npodeccun u crierpansHocTH CIIO. — M., 2017

2. ImutpueBa B.®. ®uszuka mns npodeccuid W CHeNHATbHOCTEH TEXHUYECKOTO MPOQHIIs.
opraHu3aiyii, oceanBaroumx npodeccuu u cnennansuoctu CI10. - M., 2017

3. JmurpueBa B.®. dwuszuka mansa npodeccuid U CHENHAIBHOCTEH TEXHUYECKOTO MPOQHIIS.
KontponbsHble Marepuansl: yde0. mocoOue sl CTYIEHTOB MpOo(EeCCHOHATBHBIX 00pa3oBaTeIbHbBIX
opraHu3zanuii, oceanBaronux npodeccun u crenuanbaoctu CIIO. — M., 2016

4. Imutpuea B.®. ®wusuka s npodeccuii M CrenuanbHOCTEH TEXHHUYECKOTO MPOQUIIL.
JlaGopaTopHbplii TpakTUKyM: yded. mocoOue s CTYIEHTOB Mpo(decCHOHATbHBIX 00pa30BaTEIbHBIX
opraHu3aiyii, oceanBaroumx npodeccuu u cnennansuoctu CI10. — M., 2017

5. KacesroB B. A. UnmroctpupoBansslii atiac no ¢pusuke: 10 kimacc. — M., 2010.

6. KacesiHoB B. A. MutroctpupoBanHbIi atinac no ¢usuke: 11 kiacc. — M., 2010.



7. Tpodumona T.U., ®upcor A.B. ®usnka a1 npodeccuii U CenuaaTbHOCTEH TEXHUUECKOTO U
€CTeCTBEHHO-HayuyHoro  mpoduieit: COopHuk  3amad:  y4ye0. mocoOue At CTYJCHTOB
npodeccnoHalbHBIX 00pa30BaTENbHBIX OpraHU3alUil, OCBAMBAIOMIMX MPO(PECCHU M CHEIUATbHOCTH
CIIO. - M., 2017

8. Tpodpumona T.U., ®upcor A.B. ®usuka mis npodeccuii v CrienuaIbHOCTEH TEXHUIECKOTO U
€CTeCTBEHHO-HAy4HOro  mpodwieit: Pemenust 3amau:  yded. 1mocoOwe s CTYACHTOB
npodeccnoHalbHBIX 00pa30BaTENbHBIX OpraHU3alUil, OCBAMBAIOMIMX MPO(PECCUU U CHEIUATIbHOCTH
CIIO. -M., 2016

9. Tpodumona T. U., dupcos A. B. ®uzuka. CnpaBounuk. — M., 2010.

10. ®upcos A.B. ®usuka misa npodeccuii M CenuaaIbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
HAy4YHOTO npoduiieii: ydeOHUK Ui CTYACHTOB MPO(ecCHOHANTBHBIX 00pa30BaTEIbHBIX OpPTaHU3AIHH,
ocBauBaIuX npodeccuu u cneruaibHoctu CI10

s mpenonasareJiei

1. Koncrutynus Poccuiickoit @eneparun (IpuHATa BCEHApPOAHBIM rojocoBanueM 12.12.1993)
(c yueTom mompaBOK, BHECEHHBIX (efepaibHbIMU KOHCTUTYIIMOHHBIMH 3aKoHamMu P® o mompaBkax K
Koncrurynuu PO ot 30.12.2008 Ne 6-OK3, ot 30.12.2008 Ne 7-OK3) // C3 PD. — 2009. — Ne 4. —
Cr. 445.

2. O6 obOpasoBanuu B Poccuiickoit @enepanun: deaep. 3akor ot 29.12. 2012 Ne 273-D3 (B
pen. ®enepanbHbix 3ak0HOB OT 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-D3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014
Ne 15-@3, ot 05.05.2014 Ne 84-d3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ usm.,
BHeceHHbIMU DenepanbHbiM 3akoHOM 0T 04.06.2014 No 145-®d3, B pex. Ot 03.07.2016, ¢ u3m. ot
19.12.2016.)

3. Ilpuka3 MunucrepctBa obpazoBanust U Hayku P® «OO0 yrBepxkaeHuu QenepaibHOro
roCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CpeaHero (MOJHOTO) O0O0IIero oO0pa3oBaHUI
(3apeructpupoBat B Muntocte PO 07.06.2012 Ne 24480).

4. Tlpukaz MwunucrepctBa oOpa3zoBanusi u Hayku P® ot 31 mexabps 2015 r. N 1578 "O
BHECEHUH HU3MEHEHHMH B (QenepajbHbIi TOCYAapCTBEHHBIH 00pa30BaTENIbHBIA CTaHIAPT CPEAHEro
oOmiero o0pa3oBaHus, YTBEPKACHHBIA MpUKa3oM MHHHCTEpCTBa 0Opa3oBaHusl M Hayku Poccuiickoit
®enepanuu ot 17 mast 2012 r. N413"

5. TlpumepHas ocHOBHas o0Opa3oBaTeNbHAs MporpaMma CpeIHero oO0Iero ooOpa3oBaHUS,
omoOpeHHast pemieHueM (eaepaabHOr0  y4eOHO-METOAMYECKOr0 OOBEIUHEHUs 10  00IemMy
oOpazoBanmuto (mpoTokon oT 28 utons 2016 1. Ne 2/16-3).

6. [Tucemo JlemaprameHTa rocy1apcTBEHHON MOJUTUKU B cepe MOATOTOBKU pabounx KaapoB
u 1110 Muno6prayku Poccuu ot 17.03.2015 Ne 06-259 «PexomeHaanuu o OpraHu3aiiy moaydeHus
cpeaHero oOmero oOpazoBaHHMs B IpeaelaX OCBOCHHMS 00pa30BaTENbHBIX IPOTPAMM CPEIHEro
npodecCHOHAIBHOTO 00pa3oBaHusl Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMs C y4e€TOM TpeOOBaHUM
(benepanbHBIX TOCYIApCTBEHHBIX OOpPa30BaTENbHBIX CTAHAAPTOB W MOJIy4aeMoil mpodeccuu win
CHENUATBLHOCTH CPEIHEr0 MPOGECCHOHATHHOTO 00pa30BaHUSY.

7. ®enepanpubiii 3akoH oT 10.01.2002 Ne 7-@3 «O06 oxpaHe OKpyxKarolieil cpenb» (B pea. oT
25.06.2012, c u3m. ot 05.03.2013) // C3 PO. — 2002. — Ne 2. — Cr. 133.

8. JmutpueBa B. @., BacunbeB JI. WU. ®usuka pna npodeccuit u crenuasbHOCTEH
TEXHUYECKOTO MPOUIISL: METOIMYECKHE PEKOMEHIAlUK: METO/I. Tocooue. — M., 2010.

HNHTepHeT- pecypcbl

1. www.fcior.edu.ru (denepanbHbliil HeHTp HHPOPMAIIMOHHO-00PA30BATENBHBIX PECYPCOB).

2. www.dic.academic.ru (Akagemuk. C1oBapu ¥ SHIIMKIIOTICIHH).

3. www.booksgid.com (Books Gid. DnextponHas 6u0IHoTeKA).

4. www.globalteka.ru (I'mo6anteka. ['mobanbHas OnOIMOTEKAa HAYIHBIX PECYPCOB).

5. www.window.edu.ru (Eauroe okHO gocTyma kK 00pa3oBaTeIbHBIM pecypcam).

6. www.stbooks.ru (JIyummas yueOHas mureparypa).

7. www.school.edu.ru (Poccuiickuii oOpa3oBaTenbHbIii mopTal. JlOCTYmHOCTB, KadecTBO,
3(PEeKTUBHOCTD)

8. www.alleng.ru/edu/phys.htm (O6pazoBarenbubie pecypchl MHTepHeTa — DU3HKA).


http://www/
http://www./
http://www.booksgid.com/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

9. www.school-collection.edu.ru (Equnast kosiekius mudpoBbIX 06pa30BaTeIbHBIX PECYPCOB).

10. https//fiz.1september.ru (yae6HO-MeTOomMYecKas Tazera «Duzmkay).

11. www.n-t.ru/nl/fz (HoGeneBckue naypeatsl mo Gpusuke).

12. www.nuclphys.sinp.msu.ru (SInepnas ¢usuxa B Untepuere).

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

14. www .kvant.mccme.ru (Hay4HO-TIOITYJIAPHBIN (PU3UKO-MaTeMaTHUYECKUH sxypHaII «KBaHT»).

15. www.yos.ru/natural-sciences/html (ecTecTBeHHO-HAYUHBIH KypHA 1151 MOjoAeku «[1yTh B
HayKy»).


http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
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