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IMMOACHUTEJIBHASN 3AININCKA

[Iporpamma o06mieoOpa3zoBaTenbHON yueOHON aucumIuHbl «®Pu3KKa» TNpeAHa3HadeHa JUIs
myuenuss ¢usuku B [TIOY TO «HTIIby, peamusyromeM 00pa30BaTeIbHYIO MPOTPAMMY CPEIHETO
obmero oOpa3oBaHusi B TpeAerax OCBOSHHS OCHOBHOM MpogecCHOHAIbHONH 00pa30BaTebHOM
nporpamMMbl CIIO Ha 6a3e ocHOBHOro obmiero oOpa3oBaHHUs MpPU MOATOTOBKE KBAIU(DHUIIMPOBAHHBIX
pabouux, ciyxamux 1o npodeccun 19.01.10 «Mactep npou3BOACTBA MOJOYHON MPOTYKITHH.

Pa6ouas mporpamma I'TIOY TO «HTIIB» nmo o01eoOpa3oBaTeabHOM IUCIIUTIITUHE
«duzuka» pazpadboraHa Ha ocHoBe TpeboBaHuit PI'OC cpemHero obmiero odopa3oBaHUSI,
OpPEeIBSBIISIEMBIX K CTPYKTYpE, COACPKAHHUI0O ¢ pe3yJjibTaTaM OCBOCHHUS y4YeOHOU
IUcHUIUINHBL «DPu3ukay, ¢ yuerom [IpuMepHoii 0CHOBHOI 00pa30BaTeIbHONU MPOrpPaMMbl CPEIHETO
obmiero oOpazoBaHus, 0JJOOPECHHON pemieHHeM (perepalbHOTO y4eOHO-METOUIECKOT0 00BEAMHECHHUS 110
obmemy oOpa3oBanuio (mporokon oT 28 wuroHs 2016r. Ne 2/16-3) u B COOTBETCTBUU C
PexoMeHIanusiMu 1o OpraHu3anuy NOJIyUYeHHUsI CPETHETO o0miero oopa3oBaHUs B peaeiax
OCBOCHHUSI 00pa30oBaTEIbHBIX HOpPOrpaMM cpeaHero npodecCHOHAIBHOrO o0pa3oBaHHUsI Ha
06a3e OCHOBHOTro o0mero oOpa3oBaHWsi ¢ ydyeToM TpeboBaHUU  (deneparbHBIX
rocyJlapCTBEHHBIX 00pa30BaTEJIbHBIX CTAaHAAPTOB U MOJydaemMoW Tmipodeccuu W
npodeccun  cpeaHero mnpodeccruoHanbHOro obpa3oBanust (nmucbMo  JlemaprameHTa
rocyJ1apCTBEHHOM MOJUTHUKHU B chepe moaroroBku padouux kagapos u 10 Munobpuayku
Poccuu ot 17.03.2015 Ne 06-259).

Coapepskanue paboueir mnporpammel [TIOY TO «HTIIb» mno aucuumnivHe
«Pu3uKay HANpaBJIEHO Ha JIOCTHKEHUE CIECAYIOIINX IENCil:

e OCBO€HHE 3HAHUH O (QyHJAAMEHTAJbHBIX (PU3WUECKUX 3aKOHAX WU IMpUHLMIAX,
JeXalmrx B OCHOBE COBPEMEHHOM (U3MYECKOM KapTUHBI MHpa; Haubosee
Ba>KHBIX OTKPBITHUSIX B 00JacTH (U3MUKH, OKA3aBIIUX OMNpEAEIIsIoNlee BIUSIHUE
Ha pa3dBUTHE TEXHUKHU U TEXHOJIOTUM,; METOJAaX HAy4YHOI'O MMO3HAHUS HPUPOIbI;

e OBJIQJICHHE YMEHHUSIMM NOPOBOJAUTH HaOIIOACHUsI, IUIAHUPOBATh M BBINOJIHSATH
DKCIIEPUMEHTBI, BBIIABUIaThb THUIIOTE3bl W CTPOUTH MOJEIHU, HOPHUMEHSITH
HOJIy4Y€HHBbIE 3HAHHUSI N0 (QU3UKE JUIsI 00BSICHEHUSI pa3HOOOpa3HBIX (PU3MUECKHUX
SIBJICHUW U CBOMCTB BEIIECTB; NPAKTHUYECKH HCIIOJb30BaTh (PU3HMUYECKUE 3HAHUS;
OLIEHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(pOpMaILIUH;

® pa3BUTHE MNO3HABATEJIBHBIX WHTEPECOB, MHTEIJIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEW B TIIpollecce NPUOOpPETeHHsI 3HAHUM M yMEHHH no (Qusnke c
UCMOJb30BAHUEM  PA3JIMYHBIX WCTOYHMKOB MHMOpPMAIIMM W  COBPEMEHHBIX
UH(OOPMAITMOHHBIX TEXHOJIOTUH;

¢ BOCOUTAHHWE YOSKISHHOCTH B BO3MOKHOCTU TIO3HAHUSI 3aKOHOB MPHUPOIHI,
HUCTIOJIL30BAHUST JIOCTHOKEHHM (U3MKKM Ha 0J1aro  pa3BUTHSI  YEJIOBEYECKOM
HOUBWJIM3AllMHU; HEOOXOAMMOCTH COTpYJIHHYECTBA B IIPOLIECCE€ COBMECTHOI'O
BBINIOJIHEHUS 3aJa4, YBaXKUTEJIBHOIO OTHOLIEHUSI K MHEHHIO OIIMOHEHTa IMpH
00CY>KJIECHUU TIPOOJIEM €CTeCTBEHHOHAYYHOT'O COJIEp>KaHUsI; TOTOBHOCTH K
MOPaJIbHO-?TUYECKOW OIEHKE HCMOJIb30BAaHUSI HAYYHBIX JOCTHIKCHHI, YyBCTBa
OTBETCTBEHHOCTH 3a 3aIlUTYy OKPY>KaIOILIEeN Cpe/ibl;

® HCOOJIb30BaHWE NPUOOPETEHHBIX 3HAHUW W  yMEHUM IS  peIIeHUS
NpaKTHYECKUX 3a7ad II0OBCETHEBHOW J>KWU3HH, obOecriedyeHust 0e30MacHOCTH
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COOCTBEHHOUW >KW3HH, PAIHUOHAIBHOTO IIPUPOJOIIONB30BAHUS W  OXPaHBI
OKpY>Karolei cpeibl 1 BO3MO>KHOCTh NIPUMEHEHHUSI 3HAHUU MPU PEIlIeHUU 3ajad,
BO3HUKAIOIINX B NOCIEeAYIOIIEH MpodecCuOHaAIbHON NesITeIbHOCTH.

B pabGouyro mnporpammy ITIOY TO «HTIIb» BKJIIOUEHO COJCprKaHUE,
HaIpaBJIieHHOe Ha (GOPMUPOBAHHUE Y CTYJICHTOB KOMIIETCHIIUH, HEOOXOJMUMBIX JJIsI
kauectBeHHoro ocBoeHust OIIOIT CIIO na 6a3e ocHOBHOro o6Omiero oOpa3oBaHUSI C
HOJIy4YE€HUEM CpEIHETro 00111eTO oOpazoBaHUsI; OporpamMmMbl MOJITOTOBKU
KBAJIM(PUIIMPOBAHHBIX padounx, ciykamux ([IIIKPC) no mpodeccun 19.01.10 «Macrtep
MMPOM3BOJICTBA MOJOUYHOU MPOTY KU .

Pa6ouas mporpamma I'TIOY TO «HTIIb» y4deOHOW IUCHUNIHUHBI «DU3HKa»
YTOUHSIIOT CcOJep>KaHhe Yy4eOHOro marepuaia, II0CJIeI0BATEIbHOCTh €ro H3y4YeHUs,
pacnpeneieHue y4eOHbIX 4acoB, TeMaTUKY pedepaToB, HHIAUBUAYAJIbHBIX MPOEKTOB, BUIBI
CaMOCTOSITEJIbHBIX pabor, YUYUTBIBasI crieupuKy nporpamMmm HOJITOTOBKH
KBaJIU(PUIHUPOBAHHBIX pabovuX, OcBauBaeMoi npodeccuu.



OBIIIASN XAPAKTEPUCTHUKA YUEBHOU JANCIHAUIIJINHBI
«DOHU3UKA»

B ocHoBe yuebHON aucouIIMHBI «@PU3UKaA»  JEKUT yCTaHOBKAa Ha
(popmupoBaHue y CTYAEHTOB CHCTEMbI 0a30BBIX MOHSITUH (PU3UKU WU OPEJICTABICHUU O
COBpEeMEHHON (U3NYECKON KapTHUHE MHUpa, a TaK>Xe BbIpabOoTKa yMEHUMW HNPUMEHSITH
(pnznueckne 3HaHUST KaK B NOPOPECCHOHAIBLHOUW NESITEJIbHOCTH, TaK M JUISI PELICHUS
>KU3HEHHBIX 3aj]ad.

MHorue TIIOJ0XKEHHUSI, pa3BUBaeMble (PHU3UKON, paccMaTpPUBAIOTCSI KaK OCHOBA
CO3/JIaHUsI W WCMHOJIB30BaHUSI HWH(MOPMANHMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
(MKT) — oxHoro u3 HauboJiee 3HAYUMBIX TEXHOJOTHYECKHUX JOCTUKCHHUN COBPEMEHHOM
MUBUJIA3AIINH.

duzuka naer KIOY K MNOHUMAaHUIO MHOTOYHMCIEHHBIX SIBICHHHW W IIPOILIECCOB
OKpy>KarIero Mupa (B eCTeCTBEHHOHAYYHBIX 00JIACTSIX, COIIMOJIOTUH, YKOHOMHKE, sI3bIKE,
aureparype W 1p.). B ¢dusuke GopMuUpYIOTCST MHOTHE BUABI JESITCIILHOCTH, KOTOPBIC
UMEIOT MeTamnpeaMeTHBI xapakTtep. K HHM B mepByw odepeab OTHOCSITCSI:
MOJEIIUPOBAaHNE OOBEKTOB M IIPOLIECCOB, IPUMEHEHHE OCHOBHBIX METOJO0B NO3HAHMUS,
CHCTEeMHO-UH(GOPMAIUOHHBINA aHanu3, (OpMyJIHMpOBAHHWE THUIIOTE3, AaHAJIWU3 W CHUHTE3,
cpaBHEHHE, O0000IIEeHHEe, CHUCTEMaTH3allvsi, BBISIBJICHUE IIPUYUHHO-CJICJICTBEHHBIX
CBsI3€M, MOMCK AaHAJIOTOB, YIIpaBJIeHHWE OO0OBEKTaMH ¢ TIpolieccamu. MMeHHO »dTa
TUCIIMILUIMHA TI03BOJISIET MO3HAKOMHTH CTYJCHTOB C HAYYHBIMH METOJAaMH II03HAHUS,
HAY4YUTh UX OTIINYATh TUOOTE3y OT TEOPHUH, TEOPHUIO OT IKCIECPUMEHTA.

duzuka mMeeT o4eHb OOJIBIIOE U BCEBO3PACTAIOIIEE YMCIIO MEKIUCIHUILIMHAPHBIX
CBsI3el, MpHYEeM Ha YypOBHE KaK MOHSITUWHOIO amnmnapara, TaK W HWHCTPyMEHTapHsl.
CkazaHHOe TIO3BOJISIET paccMaTpuBaTh (U3UKY KaK METAJAUCHUIUIIUHY, KoTopasi
MPEeAOCTABIISIET MEXKAUCIUIIMHAPHBIN SI3BIK JJIsI ONMCAaHWUSI HAYYHOU KapTUHBI MUPA.

duszuka SBISIETCSI CHUCTEMOOOpa3yromiuM (akTOPOM JUIsI €CTECTBEHHOHAYYHBIX
YYEOHBIX TPEIMETOB, MOCKOJIBKY (U3UYECKHUE 3aKOHBI JIE)KaT B OCHOBE COJEp>KaHUs
XUMHH, OWOJIOTH, Teorpaduu, aCTPOHOMHUU W CHEHHAIIBHBIX JUCHHUIUIMH (TEeXHUYECKast
MEXaHHUKa, DICKTPOTEXHUKA, DJICKTPOHHUKA W JAp.). YdyeOHast nucuUILUIMHA «Du3uka
CO3/1aeT YHHUBEPCAIBHYIO 0a3y I U3y4deHHUsI oO0meTpodecCHOHANBbHBIX U CIIEUATbHBIX
JUCLUIUINH, 3aKJIaJbIBast PyHIaMEHT AJIs TOCIeAYIOIIEero 00yUYeHHs CTYI€HTOB.

Obnanast JOrMYEeCKOM CTPOMHOCTBIO U ONMMUpPAasiCh HA JSKCIIEpUMEHTalbHbIE (DaAKThI,
yuyeObHass gucnumuimHa «Pusuka» QGopmMupyeT 'y CTYASHTOB MOJJIMHHO Hay4HOE
MUpoBo33peHue. PU3nka sBJISIETCS OCHOBOM y4YE€HHsI O MaTepHaJIbHOM MHpPE M pemiaer
po6JIeMBI 3TOTO0 MUPA.

ITpu ocBoenun mnpodeccuit CIIO TtexHuuyeckoro npodumns npodeccHoHaTbHOrO0 00pa30BaHUS
¢du3uka u3yyaercst Oosee yriyOJieHHO, Kak mNpoduiibHas y4deOHas TUCIUIUIMHA. OJTO BBIPAXKAETCS B
COJZIep)KaHUU OOydYEHHS, KOJIMYECTBE YacOB, BBIIEISIEMOM Ha W3YyY€HHE OTIEIBHBIX TEM MPOTPaMMBI,
rITyOMHE WX OCBOEHHSI CTyJIEHTaMHt, 00beMe U XapaKTepe MPaKTHYECKUX 3aHATHH, BHIaX BHEAYTUTOPHOMN
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

Teopernueckue cBeAeHUsT 1O (U3UKE JOMOJHSIIOTCS JEMOHCTpalUsIMU U
nabopatopHbeiMu paboramu. M3ydeHue o011eo0pa3zoBaTeIbHONW y4YeOHOUW AHCIITUMIIHUHBI
«Pu3nuKa» 3aBepliaeTcs MOJABEICHUEM HUTOroB B (opme auddepeHIInpoBaHHOIO 3a4eTa
B paMKax MNPOMEXXYTOYHOH aTTecTalMMu CcTyJaeHTOB B mpoliecce ocBoeHust OITOIT CIIO c
nosryueHueM cpeatero oodmrero oopaszosanust (ITITKPC).



MECTO YUEBHOU JUCIIUINJINHBI B YUYEFHOM IIJIAHE

Vyebnass nucuuruinHa «Dusnka» sIBAsIeTCS y4eOHBIM IIPEAMETOM I10 BBIOOPY U3
o0s13aTenbHON mpeaMmeTHoM obOnactn «EctectBeHHBIE HayKm» DPI'OC cpegHero oo61mero
o0pa3oBaHMUsI.

B T'TIOY TO «HTIIb», peanusyroomnieM o0pa3oBaTeIbHYIO IIPOrpaMMy CPEeIHETO
obmmero o6paszoBanusi B mpenenax ocBoenust OIIOIT CITO na 6a3e OCHOBHOTO OOIIETo
obpazoBaHusi, yuyeOHast nucuuiuinHa «dPuzmka» wu3ydaercsi B o0mieodpa3oBaTeIbHOM
nukie yueonoro murana OITOIT CIIO na 6a3e OCHOBHOro oOmiero oopa3oBaHHUS C
roJydeHueM cpeanero obrrero oopazosanust (ITITKPC).

B yuebnom turane INTIKPC mecto ydyeObHOM naucnuminabl «PU3uKa» — B cOCTaBe
o01eo6pa3zoBaTeIbHBIX YYEOHBIX JUCIUILUIMH 1O BBIOOPY, GopMHUpPYyEMBIX U3
o0s13aTenbHBIX NpeaMeTHhIX obOyacteit PI'OC cpennero oOimero oOpa3oBaHHSI, IS
npodeccuii CITO Texundyeckoro npoduiisi mpodeccrnoHaIbHOTO 00pa30BaHUSI.



PE3YJIBTATHI OCBOEHUS YUYEFHOM JUCIIUIIJINHBI

OcBocHHE COACPIKAHUSL y‘IC6HOI>i JHUCITHUITIIMHBI «Dusuka» odbecrmeynBaeT JOCTHUXKCHHUC
CTyACHTAMM CJICAYIOIIIHUX PE3YyJIbTATOB.

JIUUYHOCMHDBIX.

® YYyBCTBO T'OPJAOCTH M YBAXKCHHUSI K WCTOPHUHU U JOCTUXKEHHUSIM OTECUECTBEHHOM
(pm3uueckoii HayKH; PU3NUECKH T'PaMOTHOE MOBEACHHE B MpodecCHOHATBbHON
NEeSITEIBHOCTU U OBITY IPU OOpamieHuy ¢ MpudopaMu U yCTPOHCTBaAMH;

® TOTOBHOCTH K IIPOJOJI>KEHHIO O0Opa30BaHUS M IOBBIIICHUS KBaJIU(UKAIUN B
n30paHHO# podecCHOHATILHON IEeSATEJILHOCTH U O0BEKTUBHOE OCO3HAHHUE POJIU
(br3HmYecKMX KOMIIETEHIINI B 9TOM,;

® yMEHHE WCHOJb30BaTh JOCTHXKCHHSI COBPEMEHHOM (HU3MYECKON HAyKH W
(br3MYecKUX TEXHOJIOTHI AJIsI MOBBIIICHUSI COOCTBEHHOIO0 MHTEJUICKTYaJIbHOT'O
pa3BUTHS B BEIOPAHHOM ITPOdEeCCUOHAIIBHON 1€ TEIILHOCTH,

® yYMEHHE CAMOCTOSITEIIBHO JIOOBIBATh HOBBIE /IS ce0s1 (PU3UUECKUe 3HAHUS,
WCMOJB3YSl JAJISI 9TOTO JIOCTYIHBIE UCTOYHUKHU HH(pOpMaNuH;

¢ yMEHHE BBICTpAMBATh KOHCTPYKTHBHBIE B3AUMOOTHOIIICHHUSI B KOMAH/IE T10
pelLIeHHUIO O0IMX 3aj1ay,

® yMEHHE YIPaBIISITh CBOCH MO3HABATEIBHOM IESITEIBHOCTHIO, IIPOBOIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O MHTEIJICKTYaJIbHOTO Pa3BUTHSI,

Memanpedmemnbtx:

HCIIOJIB30BAaHHUC pa3JIMYHbBIX BHUJI0B IMO3HaBaTeIbHON ACATCIIbHOCTH JIsI PCHICHU S
¢bu3nyecKkux 3aj1ad, IPUMEHECHUE OCHOBHBIX METOJOB MO3HAHUsI (HAOJIIOICHUS,
OIMCAHMUsI, U3MEPCHHUSI, IKCICPUMEHTA) JJIsI U3yUYCHUSI PA3JIMYHBIX CTOPOH
OKpYXaKoIEN JTeMCTBUTEIBHOCTH;

HWCHOJIb30BAHME OCHOBHBIX HHTEJJIEKTYyaJIbHBIX ONEpaluii: MOCTAaHOBKHM 3a/JayH,
dbopmynupoBaHHUsT TUNOTE3, aHajlW3a M CHHTE3a, CpaBHEHUsI, 00001IeHu s,
CUucreMaTmu3alru, BBISABIICHUA NMPUYHUHHO-CIICIACTBCHHBIX CBfI3CI>i, IIONCKa aHaJIOI'OB,
bopmyMpoBaHUsST BBIBOJAOB JJISI H3YYEHMs pa3JIUUYHBIX CTOPOH (HPU3HUECKUX
O0BEKTOB, SIBJICHHUW UM MPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIHUMOCTH
CTaJIKUBATHCsI B NIpodeccroHalbHOM cdepe;

YMCHHUEC I'CHCPUPOBATH UJICHU U OIIPCACIIATH CpCACTBA, H€O6XO,I[I/IMI)I€ AJI1 UX
peanuzanuu;

YMCHHUC HCITOJIB30BaTh PAa3JIMYHBIC MCTOYHUKHU AJIsA MMOJITYUYCHUMA (i)H?;H‘IGCKOﬁ
UH(pOpMaIMH, OLIECHUBATh €€ IOCTOBEPHOCTD;

YMEHHE aHaJIU3UPOBATh U IPEJICTABIISITh MH(GOPMAIIHIO B PA3JIMYHBIX BUIAX;
YMCHHC HY6J'II/I'-IHO IpeACTaABIISAAThE PE3YJIbTATbhI CcOOCTBEHHOIO HCCJICAO0OBaHUs1, BECCTHU
JUCKYCCHUH, JIOCTYIIHO W TapMOHHYHO codyeTasi cojaepkaHue U  (OpMBI
npeacTaBiIsieMold HHopMaLuu;

npeomemHbix.

cOpPMUPOBAHHOCTH TIPEACTABIICHUH O POJH M MecT€ (PHU3UKH B COBPEMEHHOM
HAy4YHOW KapTHHE MHUpa; MOHUMaHHE (PU3UUYECKONW CYIIHOCTH HAOJI0IaeMBIX BO
Bcenennoit  siBnenuii, poau ¢usuku B  (POpMUPOBAHUH Kpyrozopa
(GyHKOHOHATHHON IPaMOTHOCTH YeJIOBEKA TSI PEIISHUS MPAKTUUYECKUX 3a/1a4;
BJIaJICHUE OCHOBOIIOJAraronIuMu (GU3UUYECKUMU NOHSITUSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUSIMH; YBEPEHHOE HCIIOJIb30BaHUE (PU3MYECKON TEPMHUHOJIOTUU U
CHMBOJIUKH;

BJIQJICHHE OCHOBHBIMH METOJAaMU HAyYHOTO TMO3HAHUSI, UCIIOJIb3YeMbIMHU B (pU3UKE:!
HaOJII0JICHUEM, OTTMCAHUEM, U3MEPEHHUEM, DKCIIEPUMEHTOM;

yMeHHsT o0pabaThIiBaTh pe3yJIbTaThl U3MEpeHHM, OOHaApy>KHUBaTh 3aBUCUMOCTH
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MEXIY (PU3NUYECKMMH BEJIUYHUHAMH, OOBSICHSITH IIOJYYEHHBIE pe3yJIbTaThl U
JienaTh BBIBOJIBI,
cOopMHPOBAHHOCTh YMEHUSI peliaTh (PU3NUECKHUE 3a/1a9U;
c(OpPMUPOBAHHOCTh YMEHHSI NPUMEHSITh NOJIydE€HHBIC 3HAHUSI JJISI OOBSICHCHUS
YCIOBHUI MPOTEKAHUsT (PU3UUECKUX SIBICHUU B NMpUpoae, npodeccnoHaabHOM chepe
U TSI TIPUHSTUSI OPAKTHYECKUX PEIICHUHM B MOBCEIHEBHOM >KU3HU;

¢ chopMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMH MO OTHOIICHHIO K (PM3UUECKOMI
uHOpMaALTUH, TIOJTy4aeMON U3 pa3HbIX UCTOYHUKOB.

B pesyabraTre u3ydeHusi y4eOHOro mpeamera «®u3Hka» Ha YPOBHe CpeaHero oomero
o0pa3oBaHus:
BpinycKHUK HA yriiy0JIEeHHOM YPOBHE HAYYHMTCSH:

e OOBSICHATHh W AHATU3UPOBATH POJb M MECTO (U3UKU B (HOPMUPOBAHMM COBPEMEHHOW HAaydyHOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOIHM, B TPAKTUUYECKON AESITEIbHOCTH
JIIOJICH;

®  XapaKTEepU30BaTh B3aMMOCBS3b MEKIY (PU3UKOM U APYTHMHU €CTECTBEHHBIMU HAyKaMU;

® XapaKTepU30BaTh CHCTEMHYIO CBSI3b MEXKIY OCHOBOIOJAralolMMU HAyYHBIMH IOHSITHSIMMU:
MIPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, MMOJIe), ABMKEHUE, CUIIa, DHEPT U,

® [IOHMMaTb U OOBACHATH ILEJIOCTHOCTh (PU3UYECKOW TEOpPUH, pa3ivyaTh TpaHUILBl €€
MPUMEHUMOCTH U MECTO B PSIIY APYTUX (PU3HUECKUX TEOPHIA;

e BIAJCTh MpPUEMaMHU IOCTPOCHUS TEOPETUYECKHX JOKA3aTEeNbCTB, a TaKKe IPOrHO3UPOBAHMUS
OCOOCHHOCTEHW MpoTeKaHuss (QPU3UYECKUX SBICHUI M MPOLECCOB HAa OCHOBE MOJIYyUYEHHBIX
TEOPETUYECKUX BBIBOJIOB U JI0KA3aTEIIbCTB;

® CaMOCTOSITENIbHO KOHCTPYHPOBATh SKCIIEPUMEHTAIbHBIE YCTAHOBKU MJI MPOBEPKU BBIIBUHYTHIX
TUIOTE3, PACCYUTHIBATH A0COMIOTHYIO U OTHOCUTENbHYIO TIOTPEUTHOCTH;

®  CaMOCTOSITENBHO IUIAHUPOBATh U POBOAUTH (PU3HUECKHE IKCIIEPUMEHTHI;

® pemarh NPakTUKO-OPUEHTHUPOBAHHBIE KAUYECTBEHHbIE U pacyeTHbIE (PU3UUYECKHE 3a/1auM C OIOPOH
KaKk Ha W3BECTHbIe (DU3MUECKHE 3aKOHbI, 3aKOHOMEPHOCTH W MOJEIM, TaK U Ha TEKCThl C
n30BITOYHON MH(OpPMaIUeif;

® 00BSCHATH IPAHULIBI MPUMEHEHHS U3YUYEHHBIX (PU3NYECKUX MOJENIel IPU peIIeHnH (PU3HUECKUX U
MEXIPEIMETHBIX 3a/1a4;

® BBIJBUIaTh TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIArAIOMIMX (PU3NYECKUX 3aKOHOMEPHOCTEH M
3aKOHOB;

® XapakTepu3oBaTh TIJ0OAJbHBIE MPOOJIEMBI, CTOSIIUE IEpe] YEeIOBEUYECTBOM: 3HEPreTHYEecKHe,
CBIPbEBBIE, IKOJIOTHUECKUE, U POJIb (PU3HUKU B PELICHUH 3TUX MPOOIeM;

e O00BACHATH NPUHLUIIBI PAOOTHI U XapaKTEPUCTUKNA U3YUYEHHBIX MalllMH, IPUOOPOB U TEXHUYECKUX
YCTPOWCTB;

e OOBSCHATH YCJIOBHUS IPUMEHEHHs (QHU3UUYECKUX MOJAENEeH MpH pelIeHuH (QU3UYECKuX 3ajad,
HaXO/UTh AJCKBaTHYIO IMPEUIOKEHHON 3a/1adye (PU3NUYECKYI0 MOJIeNb, pa3pemarb npolieMy Kak
Ha OCHOBE UMEIOIINXCS 3HAaHUH, TaK U MIPH MOMOIIY METOJIOB OLIEHKH.

BbinyckHUK Ha yriiy0JIeHHOM yPOBHE IOJIY4YHT BO3MOKHOCTD HAYYHThCH:

® TMPOBEPATh OKCIEPUMEHTAIBHBIMH CPEJICTBAMHU BBIABUHYTHIE THIOTE3bI, (OPMYIUPYS IIelb
WCCIICIOBaHMs, Ha OCHOBE 3HAHHUS OCHOBOIOJATAIOMIMX (UINYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

® ONUCHIBATH W AHATU3UPOBATH TONYYEHHYID B pe3ylbTaTe TMPOBEACHHBIX (U3HUECKUX
IKCIIEPUMEHTOB WH(OPMAILINIO, OTIPEICNIATH €€ JOCTOBEPHOCTS;

® TIOHHMAaTh M OOBSICHATH CUCTEMHYIO CBS3b MEXIY OCHOBOIIOIATAIOIIMMHI HAYYHBIMH TTOHATHIMU:
MIPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, 10JI€), ABMKEHUE, CIIIa, DHEPT U,



® pemaTrh SKCIEPUMEHTAIbHBIE, KAUECTBEHHBIE U KOJUYECTBEHHBIE 3aJa4l OJIMMITHAJHOTO YPOBHS
CII0)KHOCTH, MCHOJb3Ysl (U3MYECKHE 3aKOHbBI, a TaKXKe YpaBHEHHS, CBS3bIBaIoUIe (u3NUECKue
BEJINYUHBI;

® aHAJIM3UPOBATH TPAHUIIBI MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB U OTPAHMYEHHOCTh UCIOJIB30BAaHUS YACTHBIX 3aKOHOB;

e (opmynupoBaTh U pemiaTh HOBBIC 3a7a4Yd, BO3HUKAIOIINE B XOAC Y4eOHO-HCCIEIOBATEIBCKOW H
MIPOEKTHOM JESATEIbHOCTH;

® YCOBEpIICHCTBOBAaThH NPUOOPHI M METOJIbl HUCCIIECOBAHMS B COOTBETCTBUU C IIOCTABIIEHHOM
3aJiaveii;

® UCIOJB30BaTh METOJbl MATEMAaTUYECKOTO MOJEIUPOBAHUA, B TOM 4YHCIE NPOCTEHIINE
CTAaTHUCTUYECKUE METOBI A1 00pabOoTKU pe3yabTaTOB IKCIIEPHUMEHTA.

BaxupiMm  sTanoMm  3¢d@GEeKTUBHOro o0pa3oBaTEIBHOIO  Ipolecca  SIBJIACTCS
(br3MYeCcKul 3KCIIEpUMEHT, CTUMYJIHUPYIOLIUH aKTUBHYIO MO3HABATEJIbHYIO JI€SITEIBHOCTH
W TBOPYECKHM MOAXOH K TIONydeHUio 3HaHWW. Ilpum TpagummoHHBIX (opmax
o0pa3oBaTeJILHOIO IIpoOliecca TakKasi BO3MOXXHOCTH pPEaJM3yeTCsl B XOJE€ BBIIOJHEHUS
HEOOXOAUMOT0 KOMILIEKCca JIadOpaTOPHBIX pabOT MU NPAKTUUECKUX 3aHSITHUH.

I[Ipn mpoBeneHUU AeMOHCTpaLUN, Ja0OpPaTOPHBIX PadOT, MPAKTHUUECKUX 3aHIATHUH
MOTYT UCIIOJIb30BaThCs PA3JIMYHbIE NHTEPAKTUBHbBIE TEXHOJIOTUH.

binarogapsi uMCHOJIB30BAaHUIO KOMIIBIOTEPHBIX MOJEJIEH M aHUMAalU¥d KOMIIBIOTED
MpeaOoCTaBIIsIeT YydallMMcCsl IIpM BBINOJHEHUHW BHUPTYaJIbHOW jabopaTopHOM padoThl
YHUKQJIBbHYIO BO3MOYXHOCTH BH3yaJIM3allUM YHNPOLIEHHOW MOJIEJIN PEaJbHOIO SIBJICHUS.
I[Ipu >TOM MOXXHO MO3TAaHO BKJIOYATh B PAaCCMOTPEHHE IOMOJIHUTENbHbIE (DaKTOPBHI,
KOTOpBIE€ MOCTEIIEHHO YCIOXHSIOT MOJIEJIb U MPUOJINKAIOT €€ K pealbHOMY (PU3NUECKOMY
npoueccy. Kpome Toro, KomnbroTep MO3BOJISIET MOJEJIUPOBATh CUTYyallMU, HEpPEAIU3yEMbIE
B (U3HMYECKUX IKCOEPUMEHTaXx. B BUpTyasbHON cpejie IIpeacTaBI€Hbl Pa3JIMYHbIE MOJAEIH.
HexkoTopsle u3 HHUX OpPHEHTUPOBAHBI Ha OTPAOOTKY Yy Yy4allluXxcs OTICIbHBIX
SKCIIEPUMEHTAJIbHBIX YMEHUU (TpeHa)Kepbl, KOHCTPYKTOPHI); APYIrMe NOMOTrarT HU3ydaThb
(puznueckue sIBIE€HHUS, HEJOCTYHHBIEC ISl BOCHPOHW3BEIAEHUS B YCJIOBHUSIX HMeEIOLIEHCs
nmabopaTopuM; TPETbU CO3JAIOT YCJIOBHUS JUISI CaMOCTOSITEIbHOIO MOJICIMPOBAHUS
0o0y4yaeMbIM pa3zHOOOpa3HbIX (PU3NUYECKUX CUTYaIUH.

Kak nmokaspIBaeT ONBIT, IPUMEHEHNUE TOJIBKO TPAAUIIMOHHOW METOAUKH I1POBEACHUS
(pU3MYECKOTr0 AKCOEPUMEHTAa NPUBOJAUT K HU3KOMY YPOBHIO YMEHHMM M HOPAKTHUYECKUX
HaBBIKOB, yJalluxcs 1Mo pu3HNKe, TaK KaKk HE BCE CTYAEHThI YMEIOT:

- aHaAJIU3UPOBATh, NOHUMAaTh U MHTEPHPETUPOBATH I'padUKU U TAOJIHUIIBI, MOJYyUYECHHBIE B
X0Jle DKCIIEpHMEHTa (HE€ YMEIT MCHOJIb30BaTh MOJYYE€HHBIE 3HaHUs II0 airedpe u
reoMeTpHUH IPU U3yUeHUU PU3UKHN);

- OOBSICHSATH CYTh (PU3MUECKHUX SBJIEHUU (cialOblii cloBapHBIM 3amac TEPMHHOJIOTUU I10
puzuke);

- TOHHMMAaTh 3aKOHOMEPHOCTH (PHU3HYECKHUX TIpoleccoB (HE BUAIT HOPUUYUHHO-
CIIEACTBEHHBIE CBSI3H);

- CaMOCTOATEJILHO AOOBIBaTh HYXHYI0 MH(MOPMAIUIO U3 PA3JIUUYHBIX UCTOYHHUKOB, B TOM
4qHuCJIIe SIEKTPOHHBIX (€1a00 pa3BUTHI HAaBBIKU caMOCTOsITeIbHON padoTs ¢ I1K).

Breimie nepeuncneHHble OpoOeabl B 3HAHUSAX BIUSIOT Ha (GOpMHUpPOBaHUE
UHPOPMAITMOHHON KOMIIETEHTHOCTH U YPOBEHb OOYy4YE€HHOCTH ydamuxcs no ¢usuke. I[Ipu
OPOBEJAEHUHN (PUINUECKUX DOKCIEPUMEHTOB UM (POHTAIBHBIX JIabOpaTOpHBIX paboT,
HUCTIOJIb3YsI BUPTYyaJIbHbIE MOJEIU MOCPEACTBOM KOMMBIOTEPA, MOYXHO HAYUYHUTh CTYJIEHTOB
CaMOCTOSATEJIbHO TOOBIBAaTh 3HAHUS B X0Jie (PU3UYECKOT0 IKCIEPUMEHTa Ha BUPTYaIbHbBIX
MOJIEJISIX.

KoMIbproTepHBIH 3KCIEPUMEHT CHOCOOEH JIOMOJIHUTH ''IKCIIEpUMEHTaJIbHYIO" YacTh
Kypca (U3MKH U 3HAYUTEJIBHO TMOBBICUTH »P@dexkTuBHOCT, 3aHsThuil. Ilpu ero
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HUCIIOJIB30BAHUHW MOXHO BBIYWJICHUTH TIJIABHOE B SBJICHHH, OTCE€Yb BTOPOCTCIICHHBIC
(akTOpBI, BBIIBUTH 3aKOHOMEPHOCTH, MHOTOKPAaTHO TMPOBECTHU HCHOBITAHHUE C
U3MEHSEMBIMHA MapaMeTpaMH, COXpPaHUTh pE3yJabTaTbl MW BEPHYTHCSI K CBOUM
HUCCIEeJOBAaHUSAM B yIOOHOE BpeMmsl.

B KOMIIBIOTEpHOM BapHaHTE MOYHO IIPOBECTH 3HA4YWUTEIbHO OoJblice
KOJIWYECTBO JKCINEPUMEHTOB. boiee Toro, paboTra CTYJIEHTOB C KOMIBIOTEPHBIMH
MOJEISIMHA 4YpPE3BBIYAWMHO IIOJIE3HA, TaK KAaK OHHU MOIYyT CTaBUTh MHOT'OYHCJIICHHBIC
BUPTYaJbHBIE ONBITHI U JIa)K€ MMPOBOAUTH HEOOJBIIINE UCCICIOBAHUS.
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COJEPXAHUWE YUEBHOMU JUCIIUIIJIUHBI

BBeaenue

duszuka — pyHIaMeHTalbHasl HayKa O IIPUPOJIE.

EctecTBeHHOHay4YHBIM METOJ NO3HAHWSI, €0 BO3MO>KHOCTH W T'PaHUIbI IIPUMEHHUMOCTH.
OKCHEpUMEHT M TEOpHUsl B IIpoLlecce INO3HAaHUsI NpUpoabl. MoaenaupoBaHue QU3NYESCKUX
SIBJICHUW M IIpoueccoB. Poyib 3KCIEprMEHTa U TEOPUH B MPOLIECCE MO3HAHUSI HPUPOIBI.
duznueckast BenuunuHa. [lorpemHocTH n3MepeHuii pU3NUecKuX BeIUYUH. DU3HUECKHUe
3aKOHBI. ['paHUIIBI IPUMEHUMOCTH PU3NUECKUX 3aKOHOB. [loHsiTHE O DU3MUECKON KapTHHE
mupa. 3HadeHue pu3uku 1pu ocsoeHuu npodeccuii CI10.

1. MexaHnuka

Kunemaruka. Mexanuueckoe aBuykeHue. llepememenue. Ilytb. CKoOpoCTb.
PaBHomepHOe NPsSIMOJIMHEHOE JIBUKCHUE. Yckopenue. PaBHOnIEpEMEeHHOE
npsiMoJIMHEHOe nBMyKeHue. CBoOonHoe mnajaeHue. JIBud>keHue Tesia, OpPOIIEHHOIO IOJ
YIJIOM K TOPHU30HTY. PaBHOMEpHOE N1BUYKEHHUE IO OKPY>KHOCTH.

3axkonbl mexanukun Heprorona. IlepBriii 3akoH HeroTtona. Cuna. Macca. Mmnynsc.
Bropoii 3akoH HproTroHa. OCHOBHOM 3aKOH KJIACCUYECKOW JIMHAMHUKHU. TpeTuil 3aKoH
HrploTrona. 3akoH BcemMupHoro tsiroteHusi. ['paBuranmonHoe nosie. Cuna Tsikectu. Bec.
Crioco0nl n3mepeHust Mmacchl Tesl. CUJIbl B MEXaHHUKE.

3aKkoHbI COXpaHeHHsI B MeXaHHKe. 3aKOH COXpaHEHUsI UMIYyJbca.
PeaxktuBHOe aBu>kenue. Pabora cuiapl. Pabora mnoreHIMaJIbHBIX CHIJI. MOIIHOCTB.
Oneprusi. Kunernueckast sHeprusi. lloreHnmanbHast SHeprusi. 3aKOH COXpaHEHUS
MeXaHU4YeCKON dHepruu. IIpuMenenne 3aKOHOB COXpaHEHUSI.

Mdemoncmpayuu

3aBHUCUMOCTBH TPACKTOPUHU OT BBIOOpPA CUCTEMBI OTCUYETA.

Buabl MexaHUUYECKOrO ABUKEHUS .

3aBHUCUMOCTh YCKOPEHHUSI Teja OT €ro MacChl U CHJIBI, JICMCTBYIOIIEH Ha TEJIO.
Cno>xeHue cuJl.

3aBUCHUMOCTbH CHUJIBI YIIPYTOCTH OT JAedopMaliiu.

Cunbl TpeHUs .

HeBecomocTs.

PeakTtuBHOE nBHXKEHUE

[Tepexon nmoTeHIMAIBHON SHEPITUU B KMHETUYECKYIO U 00paTHO.

Jlabopamopnsie padomaui

HMccnenoBanue ABUKESHUSI TeJla MO JECHUCTBHUEM MOCTOSTHHONM CHIIBI.

N3ydeHune 3aKkoHa COXpAaHEHUSI UMIyJibca.

CoxpaHeHHE MEXAaHHYECKOW HSHEPruv IMpPHU ABHKECHHUM Tejla MOJ JAEHWCTBHUEM CHII
TSI)KECTHU U YIIPYTOCTH.

CpaBHeHHue pabOThI CUJIBI C U3MEHEHUEM KHUHETUYECKOW YHEPTHUH Tela.

N3ydueHue 3aKOHOB COXpaHEHUsI Ha MpUMEpPE yJaapa IMapoB M OaNTMCTHYECCKOTO
MasiITHUKA.

N3ydyeHrne 0ocOOEHHOCTEN CUIIBI TPEHUS (CKOJIb>KEHUS ).

2. OCHOBBI MOJIEKYJISIPHON (PU3UKHU U TEPMOAUHAMHUKHU

OcHOBBI MOJIEKYJSIDHO-KHHeTHYeCcKOl Teopuu. MHWaeanabHblii ra3. OCHOBHBIE
MOJIOYKEHUST MOJIEKYJISIPHO-KMHETUYECKOU TeopruHu. Pa3mepbl n mMacca MOJIEKYJI U aTOMOB.
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BbpoynoBckoe  aBmkenue. Juddysmsi. Cunbl ©W SHEpPrusi  MEXKMOJIEKYJISIPHOTO
B3aumMojieicTBUsi. CTpoeHre ra3000pa3HbIX, KUJIKUX U TBEPAbIX TeJl. CKOPOCTH ABUKECHUS
MOJIEKYJI U uX usmepeHue. HMpeanbHblii ra3. JlaBiaenue raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIDHO-KMHETUYECKONM Teopuu raszoB. Temmneparypa U ee u3MepeHue. l'a3zoBbie
3aKOHBI. AOCOJIIOTHBIM HYJIb TeMneparypbl. TepMoauHaMUuecKasl HIKajia TeMOepaTyphl.
YpaBHEHHE COCTOSIHUSI UJICAJIBHOIO ra3a. MosasipHasi ra3oBasi IOCTOSTHHAS .

OcHoBbl TepMoaMHAMUKHU. OCHOBHBIE NOHSATHUS W onOpenaeseHusi. BHyTpeHHsIsT
SHEPrusl CUCTEMbl. BHYTpeHHsIsT sHeprusi ujaeajabHOro rasza. Padora u teriora Kak (Gpopmbl
nepegadyyd HJHEprum. TemnoeMKocTh. YenbHasl TEIJIOEMKOCTh. YPaBHEHHE TEMJIOBOIO
b6amanca. IlepBoe Havano TepMoauHaMHUKHU. AnuabaTHblii npomnecc. [lpuHimmn aevcTBUS
TeruioBod wmamuuHbl. KIIJ[ TerioBoro pasurarensi. Brtopoe Hadamo TEepMOIWMHAMUKH.
TepmoanHamMuueckasi HIKajia TeMneparyp. X0JI0JUJIbHbIE MAIUHBI. TenJoBbIle ABUTAaTEIIH.
Oxpana npuponsbl.

CroiicTBa nmapos. Mcnapenue u koHaeHcanusi. HacelleHHbIH nap U ero
cBolicTBa. AOCOIIOTHAsT U OTHOCUTEJIbHASI BJIaYKHOCTh Bo3ayxa. Touka pocel. Kunenue.
3aBHCHUMOCTB TeMIepaTypbl KUIIEHUS OT AaBieHusi. [leperpersiii map u ero
HUCII0JIb30BaHHUE B TEXHHUKE.

CpoiicTBa »KMAKOCTEH. XapaKTEepUCTUKA KHUJIKOTO COCTOSIHUSI BEIIECTBA.
IToBEpXHOCTHBIN CIIOM KUAKOCTH. DHEPrUsl IOBEPXHOCTHOTO CJI0sI. SIBJICHUSI HA I'pPaHUILIE
KUJIKOCTHU C TBEpAbIM TesioM. KanuiisipHuele siBJICHUS .

CBoiicTBa TBepAbIX TeJ. XapaKTepUCTHKaA TBEPAOro COCTOSIHUSI BeEllECTBA.
VYnopyrue cBoiicTBa TBepAbIX Tej. 3akoH ['yka. MexaHuyeckue CBOMCTBA TBEPABIX TE.
TersioBoe pacuiMpeHue TBEPAbIX TEJI U KUJAKocTeu. [lmaBienne n Kpucrajiin3anusi.

MAemoncmpavyuu

HAudpyzwmsi.

N3MeHeHnue naBieHHUs ra3a ¢ U3MEHEHUEM TeMIIepaTyphbl IIPU MOCTOSIHHOM OOBbEME. .
Kunenwne Boabl NpHU MMOHU>KEHHOM JIaBJICHUH.

IlcuxpomeTp U TUTrpoOMETP.

Kpucrannel, amopdHBIE BelllecTBa, XUJIKOKPUCTATITUUECKHE TeJa.

Jlabopamopnuvie pabomaui

N3mMepeHnue BIaXHOCTHU BO3yXa.

N3mMepeHne moBepXHOCTHOT'O HATSIKEHUS KUIKOCTH.

HabOnronenue npounecca kpuctamnuszanuu. M3ydyenue nedpopmMmainiu pacTs>KEHUS.
N3y4dyeHue TernjgIoBOro paciuiupeHusl TBEepAbIX TE.

N3yueHne ocoOeHHOCTEH TENJIOBOTO paCIIMPEHUS BOJIbI.

3. DJIeKTpoOAMHAMHUKA

JJleKTpUYeCcKoe MmoJie. DJEKTPUUYECKHUE 3apsiibl. 3aKOH COXpAaHEHHUsl 3apsija.
3akon Kynona. Onekrpuueckoe mnosie. Hanpsi>keHHOCTh 3JIeKTpUdecKoro noJjsi. [punimn
cyrnepno3uninu noineii. Pabora cun snekTpocratuueckoro mnoisi. [lorenrman. Pa3zHocTh
NOTEHIIMAJIOB. ODKBHUIIOTEHIIMAJIBbHbIE MNOBEPXHOCTU. CBsI3b MEXKIY HAINPS>KEHHOCTHIO U
Pa3HOCTHIO MOTEHIHAJIOB AJICKTPUYECKOTO MOJIsA. JIMAIEKTPUKH B DIIEKTPUUECKOM MOJIE.
Tonmsipuzanust AUANEKTPUKOB. I[IpoBOAHUMKH B »JeKTpUuueckoM mnoye. KoHaeHcaTopsl.
CoenuHeHHe KOHJIEHCATOPOB B Oarapero. DHEprusl 3apsi>KEHHOT0 KOHJAeHcaTopa. DHeprus
3JIEKTPUYECKOTO ITOJIS.

3aKoHbI NOCTOSIHHOIO TOKA. YCJIOBUsI, HEOOXOIWMBIC [JIsI BO3HUKHOBCHHUSI H
noJiep>XaHUs JJIEKTpUYecKoro Toka. Cuia ToKa W IUIOTHOCTH ToKa. 3akoH Owma s
ydgacTtka neru 6e3 3/1C. 3aBHCUMOCTH 2JIEKTPUUECKOTO COIIPOTHUBIICHUSI OT MaTepuala,
JUIMHBI ¥ TUJIOLIAJIM TOMNEPEYHOT0 CEYEHUsI MPOBOJHUKA. 3aBUCHUMOCTH DJIEKTPHUUECKOTO
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COIIPOTUBJIEHUSI NPOBOJHUKOB OT TeMOeparypbl. OJIEKTPOABHIKYIIAsl CHUJIa HWCTOYHHKA
Toka. 3akoH Owma s mnoaHod wnenu. CoeamHeHHE TMPOBOAHUKOB. CoenrHeHue
UCTOYHUKOB JJIEKTPUYECKON sHeprum B Oatapero. 3akoH Jkoynss—Jlenna. Pabora u
MOIIHOCTB JIEKTPHUYECKOro Toka. TernsoBoe nelcTBUE TOKA.

JJIeKTPUMYeCKMH TOK B Pa3sIMYHBIX cpeaax. OJEKTPUYECKMH TOK B MeTajllax.
DneKkTpoHHBIN Ta3. PaboTa BbIxoa. DIEKTPHUUECKUI TOK B 3JEKTPOIUTAX. DIEKTpou3. 3akoHbl Dapasest.
[IpuMeHeHue 3neKTposn3a B TEXHUKE. DJIEKTPUYECKHI TOK B ra3zax W Bakyyme. Monuszanus raza. Buasl
ra3oBbIx pa3psaoB. [lonstue o mnazme. CBOKCTBA M IPUMEHEHHUE 3JIEKTPOHHBIX MYYKOB. DJIEKTPUUYECKUI
TOK B MOJIYITPOBOIHHKAX. CoOcTBeHHast OPOBOJIUMOCThH HOJIYITPOBOJIHUKOB.
I[TonynpoBoAHUKOBBIE TIPUOOPHI.

MaruutHoe noJjie. BeKTop MHAYKIIMU MAarHUTHOTO NoJisi. /JleficTBue MarHUTHOIO MOJIsT
Ha OPSIMOJIMHEWHBIM NPOBOJHHUK C TOKOM. 3akoH Awmnepa. BzaumojeinicTBue TOKOB.
MarautHbi moTOK. Pabora mo mepeMemnieHuo NpoBOJHUKA C TOKOM B MarHHUTHOM MOJIE.
JleficTBMe MAarHUTHOrO TIOJIsT Ha JBMOXKylnuiics 3apsia. Cuna Jlopenua. OmpenesieHue
YAEJIBHOIO 3apsaa. Y CKOPUTEIU 3apsI>KEHHBIX YacTHII.

DJIeKTPOMATrHUTHAsl MHAYKIMA. DJIEKTpPOMAarHuTHast UHAyKIUsi. Buxpesoe
sjeKTpruueckoe nosje. CaMOMHAYKIMsI. DHEPryusi MarHUTHOTO MOJISI.

[Memoncmpauuu
BzaumoneilicTBre 3apsi>KEHHBIX TEJl.
Konnencaropsl.

TenyoBoe NeUCTBUE DIIEKTPUUECKOIO TOKA.
I[TonynpoBOAHUKOBBIN THOA.
Tpan3ucrop.

OnsbIT Opcrena.
DJIeKTPOU3MEPUTEIIbHbIEC TPUOOPHI.
ONeKTpOMarHUTHAasi UHAYKIMS.
OnbiTel Dapanesi.

Tpancpopmarop.

Jlabopamopnvie padomuot

N3yuenne 3akoHa Owma uUIsi ydyacTKa II€TIH, IMOCJEI0BATEIBLHOTO W IapaijieIbHOTO
COE€IUHEHUSI TPOBOJHUKOB.

N3yuenune 3akona Oma 111 HOJHOM LIENH.

N3y4deHue sIBICHUS DIIEKTPOMATrHUTHOM UHIYKIIUH.

Omnpenenenue ko3 PuUITMEHTA MOJIE3HOTO JIEHCTBUS AIIEKTPUUECKOTO YalHUKA.

Omnpenenenue TeMnepaTypbl HUTH JIaMITbl HAKAJTUBAHUS.

Omnpenenenne DJ1C u BHyTpEHHETO COTPOTUBICHUSI HCTOUYHUKA HATIPSIKEHUSI.

4. Kosr1e0aHus U1 BOJIHBI

Mexanuueckue  koJiedbanusi. KonebarenbHoe  aBukeHue. ['apmoHHueckue
Kojiebanusi. CBoOOmHBIE MexaHUUYeckue KoJjebaHusi. JIMHelHBbIE MeXaHUYECKHe
KoJiebaTenbHbIe cUcCTeMBbI. [IpeBpalmieHue »HEPrud IMpU KojedaTeJIbHOM JIBUYKEHUH.
CBoOoniHBIE 3aTyXalollue MeXaHH4YecKHhe KojiebaHusi. BBIHY>XJIeHHbIE MEXaHU4YECKHE
KoJie0aHMUsI.

Ynpyrue BoJHbl. [lonepeuyHble U NPOAOJIbBHBIE BOJHBI. XapaKTEPUCTHUKH BOJIHBI.
VpaBHeHnue miiockod Oerymiet BoaHbl. MHTepdepenuust BoiaH. [lonsstue o audpaknuun
BOJIH. 3BYKOBBIE€ BOJIHBI. YJIBTPAa3BYK M €I0 IIPUMEHEHHUE.

DJleKTPOMArHUTHbIe KoJsie0aHusi. CBOOOJAHBIE DJJIEKTPOMArHUTHBIE KOJIeOaHUS.
IIpeBpanienue sHeprum B KojebdATEIBbHOM KOHTYype. 3aTyXalIllue 3JIEKTPOMarHUTHBIE
KOJIeOaHUs. I'eneparop HE3aTyXalr X AJIEKTPOMArHUTHBIX KoJieOaHU.
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BrinyxaeHHbIe 3JieKTpudeckue Kojiebanusi. [lepemenHbiii Tok. ['eHepaTop mepeMeHHOTO
ToKa. EMKOCTHOE 1 MHAYKTUBHOE CONPOTUBJICHUS IMEPEMEHHOTO Toka. 3akoH Oma ais
SIEKTPUUYECKON LIENTM MNepeMEeHHOro Toka. PadoTra W MOIIHOCTH IIEPEMEHHOIO TOKA.
I'enepaTtopsr Toka. Tpancpopmatopsl. Toku BeIcOKOM "acToThl. l[lomydyeHnue, nepenada
U pacnpeneieHHUe 3JIEKTPOIHEPTUH.

DJIEeKTPOMATHUTHBIE BOJIHBI. JJIEKTPOMArHUTHOE TMOJIe KaK OcoObIii BUJ
MaTepyuH. ODJIEKTPOMarHUTHBIE BOJIHBI. BubOpartop I'epria. OTKpBITBIN KoJe0aTeIbHBIN
KoHTYp. M300perenue pagmo A.C. IlomoBeiMm. Ilonsitue o panuocssizu. [IpumeHeHue
3JIEKTPOMAarHUTHBIX BOJIH.

Aemoncmpauyuu

CBO6OIIHBIC " BBIHYKACHHBIC MCXAaHHUYCCKHUC KOHC6aHI/IH.
Pe3onanc.

OcuuiiorpaMmma IepeMeHHOro Toka.

Jlabopamopnusie padomui

M3ydeHre 3aBUCUMOCTH MEepHOa KOJICOaHUM HUTAHOTO (MJIH MPY>KUHHOTO) MasiTHUKA OT
JUTHHBI HUTH (MJIU MacChl rpy3a).

NHIyKTUBHBIE 1 €MKOCTHOE COMPOTUBIJICHHUS B IICITU MEPEMEHHOIO TOKA.

5. OnTuka

Ilpupona cBera. CKOpPOCTH paclIpoOCTpaHEHUsI CBETA. 3aKOHBl OTPAXKEHHUSI U
npeaomieHust ceera. IlomHoe orpakenue. JIuH3bl. [71a3 Kak onTuyeckast cucTeMa.
OnTuueckue pUuOOpPHI.

BosnoBbie cBoiicTBa cBera. MHTepdepenmmst cBera. KorepeHTHOCTH CBETOBBIX
aydeii. WutepdepeHuusi B TOHKUX IuleHKax. Ilosockl paBHOM ToamuHbl. Kosbia
Herorona. HMcnonb3oBanue uHTEpdEepeHIMU B HayKe uM TexHuke. Judpaxnust cpera.
Judpaknus Ha menu B napajuienabHbIX Jiydyax. Judpakiuumonnast pemerka. [lonsitue o
roorpadumn. Ilonsgpuzanuss nomnepeyHbIx BojdaH. lloasipu3anust cBera. JIBoiiHoe
aydenpenomiyienue. Ilomsipounsr. ucnepcusti  cBera. Buasl cnexktpoB. CHEKTpPbI
ncnyckanusi. COoexTpbl MOTIoLIeHUs. YJIbTpadHoJIeTOBOE U HUH(PPaAKpACHOE H3IIyUYEHUSI.
Penrtrenosckue nyuu. MIX npupona u CBOMCTBA.

MAemoncmpayuu

3aKOHBI OTPaKEHUsI U NPEJIOMIICHUS CBETA.
ITonHOoe BHyTpeHHEEe OTpa’kKEeHHE.
OnTrueckue pUOOPHI.

HNuTepdepenuus ceera.

JAudpakiys ceera.

ITonyuyeHue cnekTpa ¢ MIOMOLIBIO IPHU3MBI.

Jlabopamopnuvie pab6omui

N3yuenune n3zobpakeHust NpeIMETOB B TOHKOW JIMH3E.

N3ydenne nnrepdepenuu u qudpakiuuy cBeTa.

I'pagynpoBka crieKTpocKoma 1 onpeeseHue ITNHbI BOJHbI CIIEKTPAIbHbBIX JTMHHM.

6. OCHOBBI CIIENHAIBLHOI TEOPHH OTHOCHTEIHLHOCTH

WNHBapnaHTHOCTh MOJYJIsl CKOPOCTH cBeTa B BakyyMme. [loctynarel DitHiureliHa. [IpocTpancTBO 1 Bpemst
CHeIHaIbHON TeOpUN OTHOCUTENbHOCTU. CBSI3b Macchl M SHEPTUU CBOOOAHON YaCTUIBI. DHEPTHUS TOKOSI.

7. DJ1eMeHThbl KBAaHTOBOW (pU3uKH
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KBantoBasi ontuka. TensnoBoe nznydyenue. PacnpeneineHne dHEPTUU B CIEKTPE
abconroTHO yepHOTOo Tesna. KBaHToBast rurore3a [limanka. @oToHbl. BHemAMMI
(porosnexTpuueckuii 3pdekr. Bayrpenauit pororddext. Tunel portodsiemeHnToB. [laBneHue
cBeTa. [loHsATHE O KOPITYCKYJIIPHO-BOJIHOBOM MPUPOJIE CBETA.

®du3uka atoma. Pa3BurTue B3IJISIJ0B HA CTPOCHME BElleCTBA. 3aKOHOMEPHOCTU B
aTOMHBIX CHEKTpax Bojiopoda. AnepHasi moxenb atoma. OnbeiThl 3. Pesepdopaa. Monaensp
atoma Bogopona 1o H.bopy. TI'unoreza ne bpoinga. CooTHolIeHHE HEONmpeAeIeHHOCTEN
I'eitzenbepra. KBaHTOBBIE TE€HEPATOPHI.

®du3uka aTOMHOro sigpa. EcrecTBeHHast paAMOAKTUBHOCTh. 3aKOH PaJUOAKTUBHOIO
pacnazga. CnocoObl HAOIIOACHUSI U PEruCcTpallMi 3apsi>KeHHbIX yacTull. DddexT BaBunosa
— UYepeunkoBa. Ctpoenue aromHoro sapa. JlepekT wmaccel, DdSHEpPrust CBSI3U H
YCTOMYMBOCTE aTOMHBIX sifep. SlnepHble peaknmuu. MckyccTBEeHHast paarOaKTHBHOCTD.
Jenenue Tskenslx snaep. llenHas sinepHast peaknusi. YnpasisieMasl LENIHaAst peaKnUs.
Anepubrii  peakrop. IlomydeHue paguMoaKTHBHBIX HM30TOIIOB M WX I[PUMEHEHHUE.
Bbuonoruyeckoe neficTBUe paguOaKTUBHBIX U3JIyYEHUM. DJIeMEeHTapHbI€ YacTHULIbI.

[Memoncmpauuu

dorordpdekr.

JluHeyaThie CIIEKTPHI Ppa3JIUYHBIX BEIICCTB.
Hznyuyenwue jga3epa (KBAHTOBOI'O reHepaTopa).
CyeTyuK MOHU3UPYIOIIUX U3ITYUYCHUMU.

8. DBoJrrouua BcecesieHHOM

Crpoenne u paszsutue Bcesennoii. Hama 3Be3nHast cucrema — lanmakTuka.
dpyrne ramaktuku. beckoneunocts  Bcecenennon.  IlomsiTme 0 KOCMOJIOTHH.
Pacmmupsiromasicss Becenennasi. Moaens ropsiueit Becenennoii. CTpoeHHe U IIPOUCXOKICHUE
lNanmaxkTuk. TemHas MaTtepus U TEMHas SHEPTHSL.

IBOJIIOU A 3Be3/1. I'mnoresa NPOUCXOKICHUS ConHevHoM CHCTEMBI.
TepMmosinepHblii cuHTe3. [Ipodiema TepmosiaepHoi s3HepreTUKU. JHeprusti CojlHIIa U 3BE3/I.
OpommonusA 3Be34. [Ipoucxosxnenne CoOJTHEYHON CUCTEMBI.

Mdemoncmpayuu

dotorpaduu 1IaHeT, cASIaHHBIE ¢ KOCMUYECKUX 30HJIOB..
Crpoenue u 3Bomonust BeceneHnHoi.
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IpumepHbie TeMbl pedepaToB (JIOKJIAAOB),
VMHAMBHUAYAJIBHBIX IIPOEKTOB

Anekcanap ['puropseBud CToJIETOB — PYCCKHUH DU3UK.

Anexcannp CrenanoBud [lonoB — pyccKuii yueHbIM, U300peTaTenb paauo.
AnbTepHATHUBHASI YHEPTreTUKA.

AXKycTUYECKHE CBOMCTBA NOJYIPOBOJHUKOB.

Annpe Mapu AmMiiep — OCHOBOHOJIOYKHHUK 3JIEKTPOJHMHAMUKH.
ACHHXPOHHBIN JIBUTATEIIb.

AcTepoubl.

ACTpOHOMMUSI HAIIIUX JHEH.

ATtomHas ¢puzuka. M3otonsl. [I[pumeneHne paguoakTUBHBIX U30TOIIOB.
BbeckoHTakTHBIE METOABI KOHTPOJISI TEMIOEPATYPHI.

bunosnsipabie TpaH3UCTOPHI.

bopuc CemenoBuy SAkobu — pu3uk u n3zodperareib.

Benuuaiimime oTKpbITHUST PU3BHUKU.

Buab! aiieKTpUYecKUX pa3psiioB. DJIIEKTPUUECKHUE pa3psiibl HA CITy>K0e YeIoBeKa.
Brnustnue neexToB Ha pU3HMUECKHUE CBOMCTBA KPUCTAIIIIOB.

BcesienHast u TemMmHast MaTepusl.

IN'anuneo I'anniieit — oCHOBATEJIb TOYHOI'O €CTECTBO3HAHMS.
lomorpadust u ee mpuMeHEHUE.

JIBU>KeHHUe Tena NepeMeHHON MaccChl.

JAudpakiyst B Hamed >KU3HA.

Kunkue KpucTaibl.

3akonbl Kupxroda ajist 31eKTpU4ecKOH 11enu.

3aKOHbI COXpPAHEHUSI B MEXAaHUKE.

3HaueHHe OTKpbITUU ["anues.

Hrops BacunbeBnu KypuatoB — (pU3UK, OpraHU3aTOp aTOMHOM HAyKH U TEXHHUKH.

HNcaak HproToH — co3naresp KjiiacCUuecKoi GpU3UKHU.
Hcnonp30BaHUE 3JIEKTPOIHEPIUU B TPAHCIIOPTE.

Knaccudpukanuss 1 XxapakKTepUCTUKH 3JIEMEHTAPHBIX YaCTHII.
KoHcTpyKIIMOHHaAst IPOYHOCTh MaTepralia U €€ CBsI3b CO CTPYKTYPOH.
KoHcTpyK1iyusi 1 BUABI J1a3€pOB.

KpuoasekTponuka (MUKPOIJICKTPOHHUKA U XOJIO).

JlazepHbIe TEXHOJIOTUH U UX HCIIOJIb30BaHHUE.

Jleonapno na Bunuu — yueHbI 1 n3o0perareib.

MarauTtHble u3MepeHus (IIPUHIUIIBI TTOCTPOCHUSI TPUOOPOB, CIOCOOBI U3MEPEHHUST

MarHUTHOTO MTOTOKAa, MArHUTHOUW HMHIYKIIUH).

Maiikn ®apaneit — co3aaresib y4eHHsI 00 2JIEKTPOMarHUTHOM IIOJIE.

Makc IlnaHk.

MeTton Me4YeHbIX aTOMOB.

MeTtoabl HaOMIOIEHUSI U PETUCTPAllMM PaJUOAKTUBHBIX U3JIyUY€HUHN U YacTHIIL.
MeTtoabl onpenesieHus IIIOTHOCTH.

Muxann BacunseBrnd JIOMOHOCOB — y4eHBIN YHIMKJIIOIIEIUCT.

Mogaemm atoma. OneiT Pe3sepdopna.

MosieKyIsipHO-KUHETUYECKAsI TEOPUsI UJI€AJIbHBIX I'a30B.

MoaHust — ra3oBbIM pa3psi B IPUPOIHBIX YCIIOBUSIX.

HanorexHomorust — MeEXIUCUMIUIMHApHAsi o0JacTh (yHAAMEHTaIbHOU
OPUKJIAJHON HAyKH U TEXHUKHU.

Huxkona Tecna: >kU3Hb 1 HEOObIYAHBbIE OTKPBITUSI.

Huxonaii KonepHuk — co3aatenb reJIMOLEHTPUYECKON CUCTEMBI MHpa.
Hunbc Bop — oauu U3 co3nareneil CoBpeMeHHON (PU3UKH.
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Hyxineocunres Bo BeceneHHOM.

O0BsicHenre GOoTOCUHTE3a C TOUKHU 3pECHHUST QU3HUKU.
OnTruyeckue sIBJICHUS B IIPUPOJE.

OTKpbITHE U IPUMEHEHHE BBICOKOTEMIIEPATYPHON CBEPXIIPOBOJIUMOCTH.
IlepeMeHHBIN PJIEKTPHUUYECKUN TOK U €r0 IMIPHUMEHEHHUE.

I1ma3zma — yeTBEepTOE COCTOSIHHE BELIECTBA.

Ilnmanetrbr COTHEYHOM CUCTEMBI.

ITonynpoBOOHMKOBBIE JATYUKH TEMIIEpATyPhI.

IIpumeHenHne KUAKUX KPUCTAJIJIOB B HPOMBIIIJIEHHOCTH.
IIpnMmeHenne sAaepHBIX PEaKTOPOB.

IIpupona dpeppomaruerusma.

IIpo6sieMbl 3K0JI0OrMM, CBSI3aHHBIE C UCHOJIb30BAHUEM TEIJIOBBIX MAIIUH.
IIpons3BoacTBO, nepenada U UCIIOJIB30BAHNUE DJIIEKTPOIHEPIUU.
ITpoucxoxxkaenne CoJTHEUHOU CUCTEMBI.

[Ipe3031ekTprUecKuil 3P PexT ero mpuMeHeHHe.

PaszButue cpeacTs CBsI3U U pauo.

PeakTuBHBIC ABUraTEIM U OCHOBBI PabOTHI TEIJIOBOM MAaIllIUHBI.
PenukroBoe n3nyuenue.

Pentrenosckue nyuu. Mcropusi orkpbitusi. I[Ipumenenue.
Posxnenue n 3Bosroniusi 38€31.

Ponp K.D.11M0AKOBCKOT0O B pa3BUTUU KOCMOHABTUKH.

CBeT — nJIeKTpOMAarHuTHAasi BOJIHA.

Cepreii IlaBnoBnu KoposieB — KOHCTPYKTOP U OpraHU3ATOP IIPOU3BOACTBA PAKETHO-
KOCMHYECKOU TEXHUKH.

Cunbl TpeHUS .

CoBpemMeHHasl CIIlyTHUKOBAsI CBSI3b.

CoBpeMeHHas puznyeckasi KapTUHA MUpa.

CoBpeMeHHBbIE CpeJICTBA CBSI3U.

CosnHIle — MCTOYHHK >KHU3HU Ha 3eMJie.

TpancdopmaTopsl.

VnbpTpa3Byk (moay4deHue, CBOCTBa, MIPUMEHECHHE).
YnpasiisieMbIid TEPMOSIIEPHBIA CUHTES.

YckopuTenn 3apsi>KeHHBIX YaCTHII.

duszuka u My3bIKa.

duszuyeckue cBoiicTBa aTMochephl.

DOTOAIIEMEHTHI.

dotordpdexrt. [Ipumenenue sinenust pororpdexra.

Xaunc Kpuctuan OpcrTes1 — OCHOBOMOJIOXKHHUK 3JICKTPOMarHeTu3ma.
YepHsble OBIPHI.

[ITkana 3J1€KTPOMarHUTHBIX BOJIH.

DKoJioru4ecKue npodsaeMbl U BO3MOYKHBIE ITyTH UX PEIICHUSI.
DneKTpOHHAasI MPOBOAUMOCTh METAJLJIOB. CBEPXIPOBOJAUMOCTD.
Omunni XpuctuanoBud JIeH — pycckuit pu3mk.
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TEMATHUUYECKHWM IIJIAH

IIpu peanuzanmu cojaep>kaHusi 001Ie00pa30BaTEILHOM Y4YeOHOM AHUCHUIIIMHBI
«®uzuka» B mnpeaenax ocBoeHust OIIOIT CIIO nHa 06a3e OCHOBHOTO OOIIIETO
obpa3zoBaHHsA C MOJIydeHHEM cpeaHero obmero obpaszosanus (ITTTKPC)
MaKcuMalibHasi ydyeOHast Harpy3Ka 00y4JaronIuxcsi COCTABJIISICT:

. no mupodeccusim CIIO TexHuueckoro mnpodmiasi — 270 yacoB, U3 HUX
aynutopHasi (oOsi3aTesibHAsl) HAarpy3Ka ydalluxcsi, BKJO4Yast j1abopaTopHbIC
paboTel (22 yaca), — 180 wacoB; BHeayauTOpHaAsl CaMOCTOsITeIIbHasI padoTa

cryaeHnTtoB — 90 gacos.

TexHndyecKu Nnpopuiab NpodPeccCuoHaAIBHOI0 00pa3oBaHUsA

Bua yue0Ho0# padoThl KoJinuecTBO 4acoB
AynutopHblie 3aHaTHA. Cogep:xxaHue IIpodeccuu CIIO
Beenenue 2

1. Mexanuka 38

2. MonexkynsipHast Gu3HKa. 24

3. DIEKTpOAMHAMUKA 54

4. KonebaHus 1 BOJTHEI 22

5. OnTuka 12

6. OCHOBBI cIEIUAJIbHON TEOpUH 6
OTHOCUTEIBLHOCTH

/. D1eMeHTbhl KBAaHTOBOM (PU3HUKU 14

8. DBomronusa BeeeHHOM 8

Nroro (B Tom uncae 22 yaca JIII3) 180
BHeayauTopHasi caMOCTOsITeJIbHAs1 padoTa

[TonroroBka yCTHBIX BBICTYIJICHUM MO 90
3aJaHHBIM TEMaM, 3cce, JOKIIad0B,

pedepaToB, MHIUBUIYAITBHOTO TPOSKTA C

FICITOJIb30BaHHUEM UH(POPMAITMOHHBIX

TEXHOJIOTUH U JP.

Ilpomesxcymounasn ammecmauusi 8 popme ouphepenuyuposannozo
3auema

Bcero 270
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XAPAKTEPUCTUKA OCHOBHbBIX BHU/10B
YUYEBHOM AEATEJBHOCTHU CTYJEHTOB

Conep:xaHue 00yuyeHHs1

XapakTepuCTHKA OCHOBHBIX BH/I0B J1€ATEJIbHOCTH
CTY/JI€HTOB (HA YPOBHE Y4e€OHbIX JIeiiCTBHI)

BBenenue

YMEHMSI NOCTAaHOBKM LIE€JIEUM JESITCJIBHOCTH, IIJIAHUPOBAHUS
COOCTBEHHOM AESITEIIBHOCTH MJIsI JIOCTHYKEHHSI TOCTABJICHHBIX
LeJIei, IIPEeABUACHUS BO3MOYKHBIX PE3yJIbTAaTOB 3TUX JACUCTBUH,
OpraHh3allMd  CAMOKOHTPOJISI M  OLIEHKH  IIOJYYEHHBIX
pe3yJybTaToB. Pa3BuUTHE COCOOHOCTH SICHO M TOYHO H3JIaraTh
CBOU MBICIIH, JIOTUYECKH OOOCHOBBIBATH CBOIO TOYKY 3PCHHS,
BOCIIPHHUMATh W AaHAJIU3UPOBATHh MHEHHUS COOCCEIHHUKOB,
[IpU3HAaBasi IPaBo APYIroro 4eJ0BEeKa HA NHOE MHEHHE.
[IpousBenenre uU3MepeHUs] (PU3NMUYECKUX BEJIUYHMH M OLEHKa
TPAaHULIBI IIOIPEIIIHOCTEN U3MEPEHUM.

IIpencraBieHue TrpaHULbl NOTPEIIHOCTEH W3MEPEHUU IIpHU
MOCTPOSHUHU I'paUKOB.

YMeHue  BbICKa3bIBaTh  TMHOOTE3bl  JUIsI  OOBSICHEHUS
Ha0JII0JaeMBbIX SIBJICHUU.

'YMeHue npeiaraTb MOJAEJIN SIBJICHUH.

YKazaHue TpaHHUL] IIPUMEHHUMOCTH (PU3NUECKHUX 3aKOHOB.
I135105k€HnEe OCHOBHBIX IIOJIOJKEHUM COBPEMEHHOM HAay4YHOU
KapTHUHBI MUpA.

I[IpuBenenne NPUMEPOB BIMSIHUSI OTKPBITHM B (U3UKE Ha
[IPOrpecc B TEXHUKE U TEXHOJIOTUHU ITPOU3BOACTBA.
Hcnonb3oBanue MHTEepHeTA UIs1 TOUCKAa WH(OpMAILIUH

1. MEXAHUKA

Kunemamurxa

HpeI[CTaBJ'ICHI/IC MEXAaHHUYCCKOTO JIBHUYKCHHUSA TCJIa YPABHCHUSIMHU
3aBUCUMOCTH KOOPAMHAT U MPOEKIUEU CKOPOCTU OT BPEMEHH.
[IpencraBjieHne MeEXaHUYECKOTO JBHYKEHUsI Teja rpaduKaMu
3aBHCUMOCTH KOOPAMHAT M NPOEKIMEN CKOPOCTH OT BPEMEHH.
OrnpesiesieHUE KOOPJAHWHAT MPOUJEHHOTO MYyTH, CKOPOCTU U
YCKOpEHUsI Tena Mo rpadukamM 3aBUCUMOCTH KOOpAUHAT U
MNPOEKIIUM CKOPOCTH OT BpeMeHU. OrnpenesieHue KOooOpAUHAaT
MPONJIEHHOTO NYTH, CKOPOCTH U YCKOPEHUSI Teja M0 YPABHEHUSIM
3aBUCHMOCTH KOOpAHUHAT

M IPOEKIIUU CKOPOCTH OT BPEMEHH.

I[IpoBeneHne CpaBHUTEIBHOIO aHajl3a pPaBHOMEPHOTO U
PABHOMIEPEMEHHOTO IBUKEHUM.
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YKazaHue HCHOJIb30BaHUSI MOCTYNATEIBHOIO M BpalllaTeJIbHOTO
IMBU>KEHUM B TEXHUKE.

IIpuoOperenue onbiTa padoOTBl B TpyIIE C BBINOJIHEHUEM
Pa3JIMYHBIX COLIMATIBHBIX POJICH.

Pa3paboTka BO3MOKHOU CHCTEMBbI ASHCTBUN U KOHCTPYKIIUH
JJISI DKCHEPUMEHTAJIBHOTO OIIPEAEJIEHUsI KHUHEMATHYECKHX
BEJIUYUH.

[MpencraBieHue nHGOPMAIHUU O BUIaX JIBUKCHUSI B BUJIC
TaOJINLIBI

Barxorwbl
coxpareHUsl 8
mexanukKe

IIprnMeHeHne 3aKOHA COXPAaHEHUSI UMITYJIbCA 1JIs1 BBIUYMCIICHU S
M3MEHEHUH CKOPOCTEU TEJI IPU UX B3aUMOJICUCTBUSX.
M3mepenue paboThl CUJI U U3MEHEHUE KHHETUYECKON YHEPTUHr
Tesia. Beruucnenue padboThl CHMJI U U3MEHEHU ST KHHETUYECKOM
PHEPIrUU TEJa.

BpranciieHre NOTEHIIMAJIIBHOM YHEPIUU TE€JI B TPABUTALIMOHHOM
rnoJsie. OnpeneseHre NOTEHIMAJIbHON SHEPTUU yIIPYTO
neopMUPOBAHHOTO TEJIa 110 U3BECTHOM AedhopMaliiy u
PKECTKOCTH TeJla.

I IppuMeHeHnEe 3aKOHA COXPAHEHUSI MEXAaHUYECKON SJHEPTUH IPU
pacdeTax pe3yJibTaTOB B3aUMOJASHCTBUN TEJI TPABUTALIMOHHBIMH
CHJIAMH U CUJIAaMHU YIIPYT'OCTH.

YKa3zaHue rpaHul] IPUMEHUMOCTU 3aKOHOB MEXAHUKH.
Vka3zaHnue ydyeOHbIX JUCLUMIUINH, IPU U3YUYEHUHN KOTOPBIX
HMCIIOJIb3YIOTCSI 3AKOHBI COXPaHEHUSI

Raxonol
MexaHurKu
Hvromona

OOBsiIcCHEHHE NE€MOHCTPAILMOHHBIX SKCIIEPUMEHTOB,
MOATBEPIKIAIOIINX 3aKOH UHEPLIUU.

13MmepeHune maccel Tena.

l13MepeHune cuiibl B3aUMOJEUCTBUS TEII.

BrrunciieHue 3Ha4eHUs CUJI 10 U3BECTHBIM 3HAYECHUSIM Macc
B3aUMOJECHUCTBYIOIINX TEJI U UX YCKOPEHUM.

BrruucieHne 3Ha4eHNUs1 YCKOPEHHUU TEJI IO U3BECTHBIM
3HAYECHUSAM JEUCTBYIOIINX CHUJI U MaccC TeJl.

CpaBHEHME CUJIBI AEUCTBUS U IIPOTUBOAEUCTBUSL.

I IppuMeHeHne 3aKOHa BCEMUPHOTO TATOTECHUS IPU pacdeTax CHJI
1 YCKOPEHUI B3aUMOJIEHCTBYIOIINX TEJI

CpaBHEHHE YCKOPEHUsI CBOOOTHOTO TaJIeHUs Ha ITUTaHeTax
CoOJIHEUHOU CUCTEMBI.

Brinenenue B TEKCTE yUYeOHHUKA OCHOBHBIX KaTETOPUU HAYyUIHOM
nH@opMauu

2. OCHOBBI MOJIEKYJISIPHOU ®U3UKU U TEPMOJIUHAMUKU
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Ocnoewl
MoIeKYIAPHOU
KuHemuueckou
meopuu. HoeanvHubitl
cas

BpITTIOJTHEHUE DKCIIEPUMEHTOB, CIIy>KAlIUX JJIsi 00OOCHOBAHUS
MOJIEKYJISIpHO-KHHeTH4YecKOoM Teopun (MKT).

PenteHne 3a7ad ¢  NOPUMEHEHHEM OCHOBHOTO ypaBHEHUS
MOJICKYJISIPHO-KUHETUYSCKOU TEOPUH I'a30B.

OnpeneseHUue napaMeTpoOB BEIIeCTBA B Ta3000pa3HOM COCTOSIHUH
Ha OCHOBAaHHWH yPaBHEHUSI COCTOSIHUSI U€aJTbHOTO ra3a.
OnpeneseHue napaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUU
M IPOMCXOSIIIINX MpolieccoB 1o rpadukam 3aBucumoctu p (T),
V (T), p (V).

DkcniepuMeHTabHOE uccieaoBanue 3asucumoctu p (T), V (T), p
(V). IIpencraBnenue B BUje rpaduKOB

M30XOPHOT0, H300apPHOTO U U30TEPMHUUIECKOTO IPOIIECCOB.
Briuncienue cpeaHell KHHETHYECKOW DHEPruM TEMJIOBOIO
IIBM>KEHU ST MOJIEKYJI IO U3BECTHOU TeMIlepaType BellecTBa.
Bricka3bpIBaHHE THIIOTE3 JUISI OOBSICHCHUSI HAOJII0JaeMBIX
STBJICHUI. Ykazanue TPaHUILL NOPUMEHUMOCTH MOJICIIN
«uaeabHbId ra3» u 3akoHoB MKT

OcHoevl
M epMOOUHAMUKU

3MepeHne KOoJIM4YecTBa TEIUIOThI B IIpoIleccax TeIuIonepesadu.
Pacuer KOJIMYECTBA TEIUI0THI, HEeo0XO0AMMOTO JUIsT
OCYIIIECTBJICHMUSI 3aJaHHOIO IIpolecca ¢ TeIlionepenadei.
Pacuer wu3MeHeHUsI BHYTPEHHEM »SHEprum Teja, paldoTel U
IepeJaHHOT0 KOJIMYECTBA TEIUIOThI C MCIOJIb30BAHUEM IIEPBOIO
3aKOHA TEPMOJUHAMUKH.

Pacuer paboThl, COBEpHIEHHOW Tra3oMm, Mo rpaduky
3aBucumoctu p (V).

Berancienue paboThl Tas3a, COBEPIICHHOW MNPU H3MEHEHUH
COCTOSIHUsSI IO 3aMKHyTOMY HIUKJIy. Beramciaenue KIIJ[ npu
COBEpIIEHUU Ta3oM paboTbl B Ipoleccax H3MEHEHUs
COCTOSIHMUSI TI0 3aMKHYTOMY IIHMKJIY. OOBsICHEHWE NPUHIIUIIOB
NMEeWCTBUSI TEMJIOBBIX MAaIlIWH. JleMoHcTpanust pojiu (GU3UKHU B
CO3/JaHHUU 1 COBEPILICHCTBOBAHHUU TEIJIOBBIX JBUTATEJICH.
MN3m0keHne CyTH 3KOJIOTMYECKHUX MpobieM, 0O0yCJIOBJIEHHBIX
paboToil TEIUIOBBIX JABUIraTeJIed M TIIPeUIO’KEeHHE NYyTH HX
pelieHusi.  YKa3zaHue TIpaHULl IIPUMEHHMOCTH  3aKOHOB
TEePMOJIMHAMHUKHU. Y MEHUE BECTHU IHAJIOT, BBICIIYIIIMBAaTh MHEHHE
OMNIIOHEHTA, y4acTBOBAaTh B JUCKYCCHH, OTKPBITO BBIpA’KaTb U
OTCTAaNBAaTh CBOIO TOUKY 3PEHMUS.

VkazaHue y4eOHbIX JUCHMIUIMH, IPU H3YUYEHHUU KOTOPHIX
MICTIOJTB3YIOT yueOHBIH MaTepruall «OCHOBBI TEPMOJHUHAMUKH)
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Ceoticmea napos,
brcuoxkocmett,
meepovix me

3MmepeHure BIa)KHOCTH BO3/1yXa.

Pacuer KOJIMYECTBA  TEIUIOTHI, HE00XO0UMOTO TITST

OCYIIIECTBJICHHSI IIpollecca Ilepexoaa BeIIecTBa W3 OJHOI0

ArperaTHOrO COCTOSIHUS B JIPYTO€.

OKCIIEPUMEHTAJIIBHOE  MCCJICIOBAHME  TEIJIOBBIX  CBOMCTB

BerecTBa. [IpuBeneHrne MpuUMEepoB KAaNMJUISIPHBIX SIBJICHUI B

OBITY, IPUPOJIE, TEXHUKE.

HMcciaenqoBanme  MEXaHUYECKUX  CBOMCTB — TBEPIABIX  Tell.
[Ipumenenne ¢GU3NYECKUX TOHSITUH W 3aKOHOB B y4deOHOM
MaTepuralie IpodecCHOHAILHOTO XapaKTepa.

HMcnons3oBanne MuTepHeTa MIs1 NOWCKA HWHQOpMalu o
pa3paboTkax W TIPUMEHEHHUSIX COBPEMEHHBIX TBEPAbIX U
aMOp(HBIX MaTEepHaJIOB

S.OJIEKTPOAMHAMMKA

Dnnekmpocmamuxa

BpluucieHue cui B3aHMOHeﬁCTBHH TOYCUYHBIX JJICKTPHUYCCKHUX
3aps10B.

Berauciaenue HaIpsAKCHHOCTHU SJICKTPHUYCCKOI'O ITOJIsI OAHOT'O U
HCCKOJIBKHUX TOYCHYHBIX DJICKTPHUYICCKUX 3apsAJ0B.

BpiuncieHue IMOTEHIIMAlla 3JIEKTPUYECKOro TMOJsI OJHOTO U
HECKOJBKHUX TOUEUHBIX AJIEKTPUUYECKUX 3apsiioB. M3mepenue
PA3HOCTHU MOTEHIIUAJIOB.

M3mepeHue DHHEPTUHM DIEKTPUUECKOTO TIOJS  3apsI>KEHHOTO

KOHJIeHCAaTopa.
BelurciieHUEe DHEPIrUU  IJIEKTPUUECKOTO TI0JIsI  3apsi>KEHHOIO
KOHJIeHCcaTopa.

Pa3paboTrka 11aHa ¢W = BO3MOYKHOUW  CXEMBbI  JeUCTBUU
DKCIIEPUMEHTAIIBHOT'O onpenesIeHust JIEKTPOEMKOCTH

KOH/ICHCATOpa U AUAJIEKTPUUECKOU NPOHUIIAEMOCTH BEIIIECTBA.
HpOBeJIeHI/Ie CpaBHUTCIIBHOTO aHaJIhu3a TI'paBUTAIIMOHHOIO H
PIIEKTPOCTATUYECKOTO MOJIEH
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[ locmosirrblil MoK

OOBsicHEHHE MPUPOJIBI DIIEKTPUUECKOTO TOKa B MeTajulax,
PIIEKTPOJNTAX, Ia3aX, BAKyyMe U MNOJyIPOBOJHUKAX.

IIpuMeHeHue 371eKTpoJin3a B TEXHUKE.

HpOBeI[CHI/Ie CPAaBHUTCIIBHOI'O aHAJIM3a HCCAMOCTOATCIbHOI'O
1 CaMOCTOSATCIBbHOT'O I'a30BbIX Pa3psia10B.

M3MepeHre MOIITHOCTH 3JIEKTPUYECKOI 0 TOKA.

MN3mepenue DJIC 1 BHYTPEHHEro CONMPOTUBJICHUSI UCTOYHHKA
TOKA.

BrpirosiHEHHME pacyeTOB CHJIbI TOKa W HAaIPSYKCHUW Ha
ydacTKaX AJIEKTPHUUYECKUX IICTICH.

OO0BsICHEHHE Ha HOpUMEpe DJJICKTPHUYCCKOU IIeTH C JABYMSI
ncrounukamu Toka (BJIC), B KakoMm ciiydae HCTOYHUK
PIICKTPUUECKON YHEPTUH padoTaeT B perKUME IreHepaTropa, a B
KaKOM — B PE>KHUME ITOTPEOUTEIISI.

OnpeneneHue TeMIieparypbl HUITH HAKAJIUBaHUS.

M3MmepeHue 3JIeKTPHUUYECKOTO 3apsijia AJICKTPOHA.

CHsITHE BOJIbTAMIIEPHON XapaKTEPUCTUKH AUOJA.

Macrummnble s161eH U

M3mMepeHrne MHAYKIIMM MAarHUTHOTO NOJisI. Beraucienue cui,
NENCTBYIOIIMX HA NPOBOAHHUK C TOKOM B MATHUTHOM MOJIE.
BpruncieHue cuil, JACHUCTBYIOIIMX Ha 3JIEKTPUYECKUU 3apsii,
JIBUSKYIIIMICSI B MATHUTHOM MOJIE.

HMccienoBaHue SsIBJIEHUHW DJIEKTPOMArHUTHOW WHAYKIHWU,

CAMOMHYKIIUH.
Brraucienue SHEPrUuu MAarHUTHOI'O I1OJI5.
O0BsicHEeHHE OpUHIIAIIA JIeUCTBUS
PIIEKTPOJABUTATEIIS.

OO0BsICHEHHE TPUHIMIIA JSHUCTBUSI Te€HepaTopa IJIEKTPUUECKOTO
TOKa ¢ DJIEKTPOU3MEPHUTEIIbHBIX TMPUO0OpoB. OOBsICHEHHE
MNpUHIIAIIA  JEHCTBUSI ~ Macc-cnekTporpada,  YCKOpHUTeJeH
3apsi>KeHHBIX dYacTuil. OOBsICHEHHE pPOJIM MAarHUTHOTO TIOJISI
3eMJTU B >KU3HU PACTCHUH, >)KUBOTHBIX, YEJTOBEKA.

I[IpuBenenue  MNpUMEPOB  MPAKTHUYECKOTO  IIPUMEHEHUS
M3y4YEeHHBIX SIBJICHUI, 3aKOHOB, MPUOOPOB, YCTPOUCTB.
IIpoBenenue CPaBHUTEJILHOTO aHajau3a CBOMCTB
PIEKTPOCTAaTUYECKOTO, MAarHUTHOTO u BUXPEBOTO
PIEKTPUUECKUX MOJICH.

OO0BsICHEHHE Ha IIPUMEpPe MArHUTHBIX SIBJICHUH, MOYeMYy
(u3nKy MO>XKHO paccMaTpUBaTh KaK METAJUCITUILIIUHY

4. KOOMIEBAHMSI 1 BOJIHBI
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\Mexarnuueckue
Kotebanus

M ccnenoBanne 3aBUCUMOCTH TIepHuoga KoJiebaHnuit
MaTEMaTHYECKOI0 MasiTHUKA OT €ro JAJIMHBI, MacChl U
aMILTUTY bl KoJieOanuii. MccienoBanue 3aBUCUMOCTH TIEpHO/Ia
KoJIeOaHMM Ipy3a Ha MPY>KUHE OT €T0 MacChl U JKECTKOCTH
Mpy>KUHBIL. Beruncienue neproaa KojaedbaHUN MaTeMaTUYECKOTI 0
MasiTHHKA 110 U3BECTHOMY 3HA4YE€HUIO €ro JUIMHbI. Beruucienue
rneproia KoJjiebaHuii rpy3a Ha NPYy>KHUHE 0 NU3BECTHBIM
3HAYEHHUSIM €0 MacChl U YKECTKOCTH IPY>KUHBI. BeipaboTka
HaBBIKOB BOCIIPUHUMATh, aHAJIU3UPOBaTh, IlepepadaThiBaTh U
MPeabSIBISITE UHPOPMAILIUIO B COOTBETCTBUH C MOCTABICHHBIMU
3ajadyaMu.

[IpuBeneHne npuMepOB aBTOKOJIE0AaTEIbHBIX MEXaHUYECKUX
cuctem. [IpoBenenne kiaccupukanuu KoaedbaHUM

VYnpyeue eonroi

l13mepenue UIMHBI 3BYKOBOM BOJIHBI IIO pe3yJbTaram
HaO0IOAeHUI HHTEP(PEPESHIINHU 3BYKOBBIX BOJITH.

HabGmronenne w OOBSICHEHHWE SIBJICHHH WHTEpEpEeHIINU U
nupaKIg MEXaHUUYECKUX BOJIH.

IIpencraBienue ob6igacTteld NPUMEHEHUsI YJbTpa3ByKa WM
MEPCIIEKTUBBI €r0 HCIIOJB30BAHUSI B PAa3JIMYHBIX 00J1acTsIX
HAayKH, TECXHUKH,

B MEIHULIUHE.

M310keHne CyTH D3KOJIOTMYECKUX MpoOieM, CBSI3aHHBIX C
BO3/ICHCTBHMEM 3BYKOBBIX BOJIH Ha OpraHU3M 4YeJIOBEKa

D1eKmpomMacHUmMH
ble KosleOaHusl

Hab6mroneHde ocuuiorpaMM TapMOHHMYECKHX KoJeO0aHUN
CHJIbI TOKA B LIETIH.

3MepeHue  3JIEKTPOEMKOCTHM  KOHIEeHcatopa. M3mepeHue
WHIYKTHUBHOCTH KaTyIIIKH.

HMccnenoBanre SIBJIEHHUSI DJIEKTPUUYECKOTO0 pe30HaHca B
[10CJIEA0BATEILHON LIENH.

[IpoBenenue aHAJIOTUU MEXAYy (PU3NUYECKUMH BEJIUYHMHAMHU,
XapaKTEepU3YIOIIUMH MEXaHUYECKYI0 M 3JIEKTPOMarHUTHYIO
KoJIeOaTeIbHbIE CUCTEMBI.

Pacuer 3HaUEeHMI CHUJIBI TOKA U HAIPSIKEHUSI HA DJIEMEHTax
€I [IEPEMEHHOTI0 TOKA.

HMccnenoBanne  mpuHLWIIA  JeMcTBUS  TpaHcdopmartopa.
lccnenoBanne nmpuHOMIIA AEUCTBUSI TeHEpaTopa MEPEMEHHOI O
Toka. Mcnonp3oBanue MHTepHeTa 1J1s1 TouckKa MHGOpMAIIUU O
COBPEMEHHBIX CI0cOo0ax Mepegayu JIEKTPOIHEPTUHA
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D1eKmpomacHUmH
ble 8OJIHbL

Ocy1iecTBICHUE paauorniepenayn u paauornipueMa.
MccienoBaHue CBOMCTB AJICKTPOMArHUTHBIX BOJIH C TOMOIILbIO
MOOMIBHOTO TeedoHa.

Pa3BI/ITI/Ie IICHHOCTHOI'O OTHOIIICHUSA K I/I3y‘-IaeMBIM Ha ypOKaX
(u3nku oObeKTaM 1 OCBaBa€MbIM BHJIaM JICSITCIIBHOCTH.
OO0BsICHEHHE TIPHUHIIUTHAIBHOTO PA3JIUYUST TPUPOIbI YIIPYTHUX U
BJIGKTpOMaFHI/ITHLIX BOJIH. I/ISJIO)I(CHI/IG CYTI/I OKOJIOTNYECCKUX
Npo0OJIeM, CBSI3aHHBIX C DJICKTPOMAarHUTHBIMU KOJICOAHUSIMH U
BOJIHAMH.

OO0BsICHEHHE POJIH DJICKTPOMArHUTHBIX BOJTH B COBPEMEHHBIX
HccieaoBaHusax Beenennoit

5. OIITUKA

I Ipupooa ceema

IIpumMeHeHne Ha  NOpPaAKTUKE  3aKOHOB  OTpPa)KEHUsIT U
IPEJIOMJICHUSI CBETA IPU PEILICHUU 3aJa4.

OnpeneneHue CIEKTPAJIbHBIX T'PAaHULl YYyBCTBUTEJIBHOCTH
HEeJIOBEYECKOIO IJi1asa.

YMeHne CcTpouTh H300paKeHHsI MPEIMETOB, JaBacMbIe
nmuH3amMu. Pacder paccTOsIHUSI OT JIMH3bBI JI0 U300pa>KeHUs
npeaMera. PacueT onTUYeCKOM CHUJTbI JIMH3BI.

MN3mepenue (okycHOro paccTtosiHusl JIMH3bI. HMcnblTanue
MOJIeJIE MUKPOCKOIIA M TEJIECKOIIa

\Boiroswvie
ceolicmea ceema

Hab6roneHre siBIeHUsI HHTepPEepeHIINN 3JIEKTPOMAarHUTHBIX
BoJIH. Habmnronenue siBneHust U paKInuy 3JI€KTPOMariHuTHBIX
BOJIH. Habnronenue siBIeHUs NOJISIpU3alIuU 3JIEKTPOMArHUTHBIX
BOJIH. MI3MepeHne TJIMHBI CBETOBOM BOJIHBI T10 pe3yJibTaTaM
HaOJII0eHUsT sIBJIeHUsI nHTepdepeHnn. HabmtoneHue siBneHust
nudpakmu ceeta. HabiaroneHue siBieHUsI NOJIsIpU3aliid U
mcriepcuu ceera. IIouck pa3indaui U CXO0ACTBA MEXKTY
NMUPaKIIMOHHBIM U TUCHEPCUOHHBIM CIIEKTPaMM.

IIprBeneHMEe NPpUMEPOB NOSIBJIEHUS B IPUPOIE U
MCIOJI30BAaHUSI B TEXHUKE SIBJICHUM HHTEepPepeHuu,
nudpakium, MoJasIpu3aluu U JUcriepcuu ceera. llepeuncienue
METO/I0B MTO3HAHUSI, KOTOPbIE NCHOJIb30BaHbI ITPU U3yUEHUH
YKa3aHHBIX sIBJICHUH

6. OCHOBBI CIIEIIMAJIBHON TEOPUU OTHOCUTEJBHOCTH
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OcHo6bl cneyuaibHou
meopuu
omnocumenbHoCcmu

OOBsiICHEHHE 3HAYUMOCTH OITbITa MaiikenbcoHa-Mopiu.
DopMyIUpOBaHUE TTOCTYJIATOB.

OO0Bsicuenue g ¢ekra 3aMeIIICHHUS BPEMSHH.

PacueT pHEpTUH MOKOSI, UMITYJIbCA, SJHEPTUU CBOOOTHOM
HaCTUIIBI.

BripaboTka HaBBIKOB BOCIIPUHUMATh, aHAJIM3UPOBATH,
nepepadaThIBaTh U MPEABABISATH HH(POPMAILIUIO B COOTBETCTBUU
C IIOCTaBJICHHBIMH 3aJadyaMH.

7.3 JIEMEHTBI KBAHTOBOUMW ®U3UKHU

Keanmoeasi onmurxa

Hab6mronenue potodnekTpudeckoro adpdekra.

O0bsicHeHre 3akoHOB CToJIeTOBa U NaBJICHHWE CBETAa HAa OCHOBE
KBAHTOBBIX MIPEJICTABIICHUMN .

Pacuer mMmakcuMajibHOM KUHETUUYECKOW SHEPruu 3JICKTPOHOB
npu GoTorIeKTpudecKoM dPdeKTe.

OnpenesieHue paboThl BbIXOJA DJJIEKTpOHAa 0O Trpaduky
3aBUCUMOCTH MaKCUMaJIbHOW KHHETHYECKON SHEPTUH
(poTO3NMEKTPOHOB OT YacTOTHI cBeTa. MI3MepeHue paboThl BbIX0a
PIIEKTPOHA.

[lepeuncienue npubOPOB YCTAHOBKU, B KOTOPBHIX MPUMEHSIETCSI
0e3MHEePITMOHHOCTH (poTOdhdeKTa.

OO0BbsicCHEHHE KOPIYCKYJISPHO-BOJIHOBOTO Jyajii3Ma CBOMCTB
(poronoB. OOBsICHEHHE POJIM KBAHTOBOW OINTHUKH B Pa3BUTHUU
COBPEMEHHOU (PU3UKHU

Quzurxa amoma

HaOmronenue muHeyaThIX CIIEKTPOB.

Pacuer 4yacTOThl W JJIMHBI BOJIHBI HMCIOYCKAaeMOTO CBETa IIPHU
Mepexojie aToMa BOJA0OPOJaa U3 OJHOTO CTAITHOHAPHOTO COCTOSTHUSI
B Ipyroe.

OO0BsICHEHHE NPOUCXOXKJIECHUSI JIMHEHMUaToro crnekTpa aroma
BOJIOPOJA U Pa3JINYUsI JIMHEWYAThIX CIIEKTPOB Pa3JIMYHbBIX I'a30B.
MccienoBaHue TMHEMYATOrO COEKTPA.

MccnenoBanne  mpuHOHUIA  pabOThl  JIIOMUHECIIEHTHOM
ITaMIIBI.

HalOmionenue u o0BbsICHEHHE TPUHIOMIMA ACHCTBHUS Jia3epa.
[lpuBenenue  MNpUMEPOB  HCOOJB30BAHHUSI  Jlazepa B
COBPEMEHHOU HAyKe U TEXHUKE.

HMcnons3oBanue WMHTepHeTa M1 Noucka wuHGOpMAIUHA O
MepCcreKTUBAaX MPUMEHEHUS J1a3epa

Beraucienue JJIuHBI  BOJHBI 7€ bpoiis dyactuubl €
M3BECTHBIM 3HAUCHHUEM HUMITyJIbCa
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Quzura

amommozo s10pa

HabGmronenune TpekoB anbda-dyacTull, B Kamepe BmuabcoHa.
PerucrpupoBaHue sIIEPHBIX HU3JIYYEHHUUH C MOMOILIBIO CYHETUYHUKA
['elirepa.

Pacuer sHepruu cBsi3U aTOMHBIX sSIAEP.-

OnpenesieHUe 3apsiia U MacCOBOI'0 YHCJIa aTOMHOIO sijpa,
BO3HHUKAIOIIETO B pe3yJibTaTe paJu0aKTUBHOIO pacnajia.
Breraucienue SHEPIruH, 0CBOOOYKTArOIIEHCST npu
paIroaKTUBHOM pacrae.

OnpenesieHUE NPOAYKTOB SIACPHOM pPEaKIUHU.

Bpruucienue »HEprum, OCBOOOXKIAIOIICHCSI OpPHU  SIJIEPHBIX
pEaKIINsIX.

IToHnMaHue TPEUMYILECTB M HEIOCTATKOB HMCIIOJIb30BAHUS
QTOMHOWM SHEPTrUU W  HOHHU3HUPYIOIIUX H3JIydeHUH B
IPOMBIIIJIEHHOCTHU, METHUIIUHE.

M3105KeHNe CyTH HSKOJIOTUYECKHUX IIPo0JeM, CBSI3aHHBIX C
OMOJIOTHYECKHUM JeHCTBHEM PaTHOAKTUBHBIX U3ITyYCHUH.
I[IpoBenenue knaccuuKaIIMMA SJIEMEHTAPHBIX 4YacTHUI[ IO HUX
(dbu3nYecKuM XapaKTepucTukaMm (macce, 3apsiiy, BpEMEHU
PKU3HH, CITUHY U T.1.).

I[lonuMaHMe IIEHHOCTEW Hay4YHOro MO3HAHUSI MHpa HE BOooOIiIe
IJIsI YeJIoBeUeCcTBa B II€JIOM, a JJIsI KaXKJI0ro O0ydYarolierocs
ITMYHO, IIEHHOCTEH OBJIAJICHUSI METOJOM HAYYHOTO MO3HAHUS
IUIST  TIOCTHDKEHHsSI ycrnexa B JIIO00M BHAE IPAKTHYECKOMU
esITEJIbHOCTHU.

[IpencraBieHre O XapakTepe YeThIpeX THUMOB (PYHIAMEHTAIbHBIX
B3aUMOJICHCTBHI DJIEMEHTAPHBIX YaCTHII B BU/IE€ TaOIHIIBI.

8. SBOJIIOIMSI BCEJIEHHOM

Cmpoenue u
pazeumue
\Bcenennoti

HabGmronenune 3a 3Be3namu, JIyHOM M IutaHeTaMH B TEJIECKOIL.
HaOnronenue CcodHEYHBIX IISITEH € MOMONILIO TeJIecKolla H
COJIHEUHOT'O PKpaHa.

MNcnons3oBanne MHTepHeTa JUIsI  NOMCKa  HM300pakeHui
KOCMHUYECKHUX OOBEKTOB M HWHPOpMaIiu o0 HUX OCOOCHHOCTSX
OO0cy>kKJIeHrEe BO3MO>KHBIX CIIEHApHEB dBOJIIOIIUHU BCcesreHHOM.

lcnonbp3oBanue MHTEpHETA UISI TOUCKA COBPEMEHHOU
nHpopMaum o pa3BUTHU Beenennoii. OnieHka nHGopmaliiu ¢
MO3UIIUU €€ CBOMCTB: JOCTOBEPHOCTH, OO0 bEKTUBHOCTH,
IMOJIHOTHI, AKTYaJIBHOCTH U T. 1.
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Deostioyust 36e30.

! unomesa
npouUcxoxncoeHUs
Conrneurnoti
cucmembl

BrrauciieHue SHEPTUH, OCBOOOKAAIOIICHCST TTPU TEPMOSIICPHBIX
peaKIusIX.

DopmyTpoBKa IpodIeM TEPMOSIIEPHOM YHEPTESTUKH.
OO0BsICHEHHUE BIIUSTHUS COJTHEYHONM aKTUBHOCTH Ha

SeMITIO.

[TonnmaHue poJjii KOCMUYECKHUX MCCIEI0BAaHUM, UX HAYYHOTO U
YKOHOMHYECKOT'O 3HAUCHMUSI.

OO0Cy>K/ICHHUE COBPEMEHHBIX THIIOTE3 O MPOUCXOXKIACHUH
COJIHEYHOU CHUCTEMBI

29



YYEBHO-METO/JNYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
MNPOI'PAMMBbI YUEBHOM JUCIHUIIJIMHBI «DU3SUK A»

OcBoeHme nOporpaMmbl YYeOHOM MUCHUIUIMHBI «®DuU3uKa» Ipeanoiaract
"Haauuue B [TIOY TO «HTIIb», peanusyroniero oo6pa3oBaTeyIbHYIO IporpamMmmy
cpenHero oo6miero o6OpazoBaHusi B npeaeinax ocBoenust OIIOIT CITIO nHa 6ase
OCHOBHOro o0miero oo6pa3oBaHusi, ydeOHOro kaOuHeTa, B KOTOPOM HMeEETCS
BO3MOYKHOCTh O0ecrnedyuTh CBOOOAHBINM nocTtyn B HHTepHEeT BO BpeMsi y4deOHOTO
3aHSITUSI U B IEPUOJ] BHEYUEOHOU AESITEIBHOCTHU 00Yy4arOIIUXCs.

B cocraB kabmHeTa (pU3HMKH BXOIHUT J1abopaTopusi ¢ JT1aOOPpAaHTCKOM KOMHATOM.
ITomemienne  kabmHera  (QU3UKK  yJOBJIETBOpsieT  TpeboBanusim  CaHuTapHO-
SOUAEMHOJIOTUYECKUX TmipaBuia U  HopmatuBoB (CanlluH 2.4.2 Ne 178-02) wu
OCHAIIIEHO THUMIOBBIM O0OpPYIOBaHHWEM, yKa3aHHBIM B HACTOSIIIUX TpPeOOBAHUSX, B
TOM 4YHCJIE CIIeHaJIu3UpPOBAaHHON YyueOHOW Mebesblo U CcpelacTBaMu OOydeHus,
JIOCTATOYHBIMH JIJIsT BBITIOJTHEHUSI TPEOOBAHUM K YPOBHIO TMOATOTOBKH 00 yYaFOIITUXCSI.

B kabunHeTe ecTh MYyJIbTHUMEIUNHOE 000pPYyJOBaHHUE, MOCPEIACTBOM KOTOPOIO
YYaCTHHKH 00pa30BaTelbHOro IIpolecca MOTYyT MpoCMATPpUBATh BU3YaJbHYIO
uHdopmarmio mo pusnuKe, co3gaBaTh Npe3eHTAIINU, BUJeoMaTepranbl U T. 1.

B cocTaB yueOHO-METOAUUECKOTO U MAaTEPHUATIBHO-TEXHUYECKOr0o 00ecnedyeHUsI
nmporpaMMsbl y4eOHOM IUCHUTIIIUHBI «DU3MKa», BXOISIT:

MHOTO(QYHKIIHOHAIBHBIN KOMIUIEKC MPENoaBaTeIIs;

HArJIsiAHble  mocobust  (KOMIUIEKTBI  y4eOHBIX  TaOJIHII, TJIaKaThl:

«DuznyeckKue BEJIMYHHBI u (pynnamentaabHbIE KOHCTaHTBD»,

«Mexxnynaponnast cucrtema enuHuil CU», «llepumomunueckast cucrema

xuMudeckux aijemeHToB J[.UM.MenneneeBa)», TOPTPETHI BBIIAIOIIIUXCS

YYEeHBIX-(QU3UKOB U ACTPOHOMOB);

UH(POPMAITMOHHO-KOMMYHHUKATHUBHBIE CPEJICTBA;

AKPaHHO-3BYKOBBIE TTOCOOUST;

KOMIUJIEKT 3JIEKTPOCHAOKEeHUsI KabuHeTa (U3UKH,

TEXHUYECKHE CpeJicTBa O0OyUYCHUS;

JIEMOHCTpAIIMOHHOE 000py/IoBaHUe (00IIeT0 HAa3HAYECHUST U TEMaTUYECKHE

HA0OPBbI);

e jabopartopHoe obopynoBaHHe (O0IIEro Ha3HAYCHUSI U TEMAaTHYECKHE
HA0OPBbI);
CTaTUYECKHE, JUHAMHYCCKHE, JEMOHCTPAITMOHHBIC U pa3/IaTOYHbIC MOJICITH,
BCIIOMOTraTeJIbHOE 000pyI0OBaHUE;
KOMIUJICKT TEXHUYECKOM JOKYMEHTAIIUHU, B TOM YHUCJIE MacropTa Ha
cpelicTBa 00y4eHUsI, MHCTPYKIIUU T10 UX UCHOJIB30BAHUIO U TEXHUKE
0e30MacHOCTH;

e OuUOIMOTEYHBIN (HOHI.

B Owbnwmoreunsrii (GoHA BXOAAT YYEOHUKH, YUYEOHO-METOIUUYECKUE KOMILICKTBI
(YMK), obecrieuuBaroime OCBOCHHE  y4eOHOW  JHUCHMUIUIMHBI  «Dusmkay,
PEKOMEHI0OBAaHHbIC WJIA JOMYIICHHBIC JIsI HCIOJIB30BAaHUSI B NPO(PeCCHOHAIIBHBIX
0o0pa3oBaTeIbHBIX OPraHU3AIUSIX, PEATTU3IYIONIUX O00pa30BaTEIbHYI0 MPOrpaMMy
cpenHero obmiero obpazoBanusi B mpeneinax ocBoenust OIIOIT CITO na 6ase
OCHOBHOT'O 00II1eT0 00pa30BaHUS .

B mporiecce ocBoeHMsT mporpaMMbl YY4eOHOU TUCITUTUINHBI « DU3UKaY CTYJIEHTHI HMEIOT
BO3MOYKHOCTh JIOCTyIIa K DJJIEKTPOHHBIM Y4YeOHBIM MaTepuanam 1o (¢U3UKE,
HUMEIOIMHUMCS B CBOOOAHOM JOcTylie B ceTH MHTepHeT (2JICKTPOHHBIM KHHUTaM,
npakTUKyMam, TectaM, matepuanam EI'D u ap.).
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006 o6pazoBanuu B Poccuiickoit @enepamuu: genep. 3akoH ot 29.12.2012 Ne 273-03 (B
pen. @enepanpubix 3akoHOB 0T 07.05.2013 Ne 99-®3, ot 07.06.2013 No 120-®3, ot
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413 “O06 yrBepkaeHnU (eaepaTbHOrO TOCYIapCTBCHHOTO 00pa30BaTeILHOrO CTaHAapTa
CpemHero (IMOJIHOT0) 00IIero 0Opa3oBaHUs .

[Tpuxa3z MunucrtepctBa obpazoBanusa u Hayku P® ot 31 mekabps 2015 r. N 1578 “O
BHECEHUHU W3MEHEHUN B (eiepalibHbIil TOCyIapCTBEHHbIN 00pa3oBaTeNbHBIN CTaHAAPT
cpenHero ooiiero o0pa3oBaHus, YTBEPKICHHBINA MPUKa30M MUHUCTEPCTBA 0Opa30BaHUS
u Hayku Poccuiickoii @enepaunu ot 17 mas 2012 r. N413”.
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[TpumepHasi ocHOBHasi oOpa3oBaTelibHas MpOrpaMMa CpeaHero oodiiero obpa3zoBaHUS,
ol00peHHass perieHueM (QeAepaTbHOr0  y4eOHO-METOJUYECKOTO OOBEAMHEHUSI IO
ob1memMy oOpa3zoBanuio (mpoTokost oT 28 utons 2016 1. Ne2/16-3).

®enepanbublit 3ak0H 0T 10.01.2002 Ne 7-®3 «O06 oxpaHe OKpyskaroiieit cpenb» (B pe.

ot 25.06.2012, ¢ m3m. ot 05.03.2013) // C3 Pd. — 2002. — Ne 2. — Cr. 133.

8.

HmutpueBa B. @., Bacunbe JI. M. ®usuka ans mpodeccuii M crnenuanbHOCTEH
TEXHUYECKOTO MPO(UIIS: METOJUUECKUE PEKOMEHIAINU: MeTo1. ocodue. — M., 2010.
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