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1. TMosgcHUTEIBLHAA 3aNIMCKA

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii OI'OC cpennero
obmero o0pa3oBaHMsA, TPEABABISIEMBIX K CTPYKType, COJEpKaHHIO U
pe3yJbTaTaM OCBOEHHUS y4eOHOU AUCHUITUHBI «DU3MKa», U B COOTBETCTBUHU C
PexomMeHanusMu Mo OpraHu3alyy MOJYyYeHUs CPEeIHEero oOuero oopazoBaHUs
B npeaenax — OCBOeHHs  00Opa3oBaTeNbHBIX  MPOTpaMM  CPEIHEro
npodeccuoHaIbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOI'O OOINNEro oOpa3oBaHUsI C
yuyeToM TpeOoBaHUN  (eaepaibHbIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB M IOJIy4aeMOM CHELHaJIbHOCTH CpPETHEro MNpoeCcCHOHAIBHOTO
oOpazoBanus (mucbMo JlemaprameHTa TOCYIapCTBEHHON MONUTUKUA B cdepe
noAroToBku padbounx kaapoB u IO Munobpuayku Poccun ot 17.03.2015 Ne
06-259).

Conmepxanue mnporpamMmbl «®Du3nKa» HANpaBICHO Ha JOCTUKEHHE
CIEAYIOIINX HeJIei:

. OCBOCHME 3HaHMH O (yHIAMEHTaNbHBIX (U3NYECKUX 3aKOHAX M
NpPUHIMIAX, JISKAIIUX B OCHOBE COBPEMEHHOM (PU3MYECKON KapTHHBI MHUPA;
HanboJiee BaXXKHBIX OTKPBITHSAX B 00JIaCTH (DM3MKH, OKA3aBIIMX ONpEAEIsIoliee
BIMSHUE HA PA3BUTHE TEXHUKU M TEXHOJOTMH; METOJAaX HAY4YHOTO IMO3HAHUS
HPUPO/IBI;

o OBJIAZICHNE YMEHUSIMHU MPOBOAUTH HAOIIOACHUS, IJIAHUPOBATH H
BBITMIOJHATh  SKCIIEPUMEHTHI, BBIIBUTaTh TUIOTE3bl M CTPOUTH  MOJIEINH,
OPUMEHATh  TOJNlyYeHHbIE  3HAHWA 1O  (QuU3MKe  UId  OOBACHEHUS
pa3HOOOpa3HbIX (PU3MUECKUX SBJICHUA WU CBOMCTB BEIIECTB; MPAKTUYECKOTO

UCIIOJIb30BAHMSI buznuecKux 3HAHUH; OLICHUBATh JIOCTOBEPHOCTD
€CTECTBEHHOHAYYHOU MH(OpMAIINH;
. pa3BUTHE T[IO3HABATENBHBIX HWHTEPECOB, MHTEIUVIEKTyaIbHBIX U

TBOPYECKUX CIIOCOOHOCTEH B Mpolecce MPUOOpPETeHHs 3HAHWKA M YMEHHMH IO
¢usznke ¢ UCHONB30BAaHMEM pPa3IMYHBIX HCTOYHHUKOB HHGOpMAUU H
COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHIA;

o BOCIIUTAHUE YOEKICHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHOB
NPUPOJIBI,  HCIIONB30BAHUSA  JOCTWKEHMH (QU3MKM Ha Oiaro  pas3BUTHSA
YeJI0BEYECKON IUBWIM3AIMK;, HEOOXOIMMOCTH COTPYIHMYECTBA B IPOLIECCE
COBMECTHOTO BBINIOJHEHUS 337lay, YBAKUTEJILHOIO OTHOLICHUS K MHEHHUIO
OIMOHEHTAa TpPHU OOCYX IEHHH TPOOJIEM €CTECTBEHHOHAYYHOTO COJIEPKAHUS;
TOTOBHOCTH K MOpPAJIbHO-3TUYECKOH OIICHKE HCIOJb30BAaHUS  HAyYHBIX
JTOCTHXKEHUH, YyBCTBA OTBETCTBEHHOCTH 3a 3aIIUTY OKPY KAIOIIEH CPEeIbl;

J UCTOJb30BaHUE MPUOOPETEHHBIX 3HAHUM W YMEHUH ISl pelieHUus
MPAKTUYECKUX 3a7ad IMOBCEIHEBHOM JKW3HM, oOecrnedeHuss Oe30IacHOCTH
COOCTBEHHOM JKM3HH, palMOHAILHOTO MPUPOJOINONB30BAHUS M OXPaHbI
OKpY’KaroIlel cpelpl U BO3MOKHOCTAMU NPUMEHEHHsI 3HAHUM TpU pEIIeHUU
3aj]a4, BOSHUKAIOLIUX B MOCIEAYIOIIEeH Npo(ecCHOHAIbHON 1EATEIbHOCTH.

B nmporpammy BKITIOYEHO cojepkaHHe, HampaBieHHOe Ha (OPMHPOBAHUE
y CTYACHTOB KOMIIETCHIIUH, HEOOXOOUMBIX JJIsl KayeCTBEHHOTO OCBOCHUS



OIIOIT CIIO na 6a3e OCHOBHOrO 00IIEro oO0pa3oBaHUS C TMOJyYEHHUEM
cpemHero oOmEero oOpa3oBaHWS — MPOrPAMMBI IOATOTOBKH CIEIUANCTOB
cpennero 3BeHa (IITICC3).

[IporpamMmma yueOHOM AuCIUIIIMHBI «Du3nKay SIBIASETCS OCHOBOM IS
pa3paboTku  paboyux  OporpaMMm, B KOTOpPBIX  MNpodhecCHOHAIbHbIE
oOpa3oBaTesbHble OpraHU3alluyu, pean3ylolre o0pa3oBaTEIbHYIO MPOrpamMmy
cpenHero obmiero oOpa3zoBaHus B mpeaenax ocBoeHusi ocHoBHoul ee OITOII
CIIO Ha 06a3e OCHOBHOro o0OIIero o0Opa30BaHMs, YTOYHSIOT COJIEpPKaHUE
y4eOHOro maTepuana, IOCJIEI0BATeIbHOCTh €ro M3y4YeHHs, pacIlpeeieHue
y4eOHBIX YacoB, TEMAaTUKy pedepaTroB, HWHIWBHIYATbHBIX IMPOCKTOB, BHJIbI
CaMOCTOSITETIFHBIX pabOT, YUYWTHIBAS CHEUU(PHUKY TPOrpaMM TIOJTOTOBKH
CIIELUAIIMCTOB CPETHETO 3BEHA OCBAMBAEMOW CHEIUATBLHOCTH.

[IporpamMma MOKET WCIIOJIB30BAThCS JAPYTUMH MPOGECCUOHATEHBIMHU
00pa3oBaTeNbHBIMU  OpPTaHU3ALUSIMHU, PEATU3YIOIMMMU  00pa30BaTEIbHYIO
nporpaMmmy cpenHero oomiero odpazopanusi B npejaenax ocsoenus: OITOIT CITIO
Ha 0a3e OCHOBHOTO 00111eT0 00pa30BaHMUs.

2. O0masi XapaKTepuCTHKA JUCHUIINHBI « DU3MKA»

B ocHoBe yueOHON mucuurinHbl «®DuU3MKa» JEKUT YCTAaHOBKA Ha
dbopmMupoBaHue y O00y4aeMbIX CHCTeMbl 0a30BBIX TMOHATUH (GUBUKH U
IPECTaBICHU O COBPEMEHHOM (PU3MYECKOW KapTUHE MHUPA, a TaKKEe BhIPAOOTKa
yMEHUN MPUMEHATH (PU3HUECKHUE 3HAHUSI KaK B MPOPECCHOHATBHON IeATeTLHOCTH,
TaK M JJi PELICHUs] )KU3HEHHBIX 3a/1a4.

MHorue mojoKeHus, pa3BuBaeMble (PU3UKOM, paCCMATPUBAIOTCS KAaK OCHOBA
CO3JaHUSI ¥  WCIOJL30BaHMS HMHPOPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
texnonorui (MKT) - omHoro w3 HamOojiee 3HAYUMBIX TEXHOJIOTHYSCKHUX
JOCTUKEHUM COBPEMEHHON LIMBUIM3ALIHAH.

@u3nka JaET KI0Y K MOHMMAaHUI0 MHOTOYKCIIEHHBIX SIBJICHUI U MPOLECCOB
OKpY’KaroIlero wmupa (B €CTECTBEHHOHAyYHbIX OOJAcTSAX, B COIIMOJIOTHH,
HPKOHOMHUKE, sI3bIKe, JUTeEparype u 1p.) B ¢usuke dbopmupyrorcss MHOTHE BUIbI
JEATEIIbHOCTH, KOTOPhIE MMEIOT METaNnpeIMETHbIM xapakrep. K HUM B mepByro
ouepellb OTHOCSTCS MOJEIUPOBAaHUE OOBEKTOB M MPOIECCOB, TNPUMEHEHUE
OCHOBHBIX  METOJOB  [O3HAHMS,  CHUCTEMHO-UH(GOPMAIIMOHHBIA  aHalu3,
dbopMynupoBaHWEe THUIOTE3, aHajdW3 MW CHHTE3, CpaBHEHHEe, 00o00IeHue,
cUcTeMaTu3allusl, BhISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€M, MOMCK aHAJIOTOB,
yOpaBJieHHEe OO0BbEKTaMU W TporeccaMu. MMEHHO 3Ta JUCIUIIIMHA TO3BOJISET
MO3HAKOMUTH CTYJACHTOB C HAYYHBIMU METOJAMU MO3HAHMS, HAYYUTh UX OTJINYATh
TUIIOTE3Y OT TEOPHUH, TEOPUIO OT IKCIIEPUMEHTA

®usznka UMEeT OYeHb OOJbIIOE U BCE  BO3pACTAIOIIEE  YHUCIO
MEXKIMCIMIUIMHAPHBIX CBA3€H, NPUYEM KakK Ha YPOBHE IMOHATUWHOrO ammnapara,
TaK U Ha ypoBHE MHCTpyMeHTapus. CkazaHHOE MO3BOJISIET pacCCMaTPUBATh (PUBUKY
KaK «METAIUCIUIUIMHY», KOTOpas MPEI0CTaBISIET MEKAUCUUILUIMHAPHBIN SI3bIK JJIS
ONMCaHMs HAyYHOW KapTUHBI MUpA.



dusznka SBIISICTCS CUCTEMOOOPa3yIOIIIM dakTopom TUTS
€CTECTBEHHOHAYYHBIX YyYE€OHBIX MPEAMETOB, TOCKOJBKY (DH3NYECKUE 3aKOHBI
JeXaT B OCHOBE COJEp)KaHMUS XHUMHUM, OuOJIOruH, reorpaduu, acTpOHOMUU U
CHEUUATbHBIX  JUCHUIUIMH  (TEXHHUYECKass  MEXaHWKa,  DJIEKTPOTEXHUKA,
AJIEKTPOHUKA U Jp.). YueOHas mucuuiuinHa «Dusuka» co3JaeT YHUBEPCAIbHYIO
0a3zy nnsi u3ydeHus: oOIEenpoEecCHOHANBHBIX M  CIEUHAIbHBIX JIACHIUILUINH,
3aKJa/ibIBasi PyHIaMEHT MOCJEIYIONEro 00yYeHuUs CTYI€HTOB.

OO6nanass JOTUYECKON CTPOMHOCTBIO M ONHPAACh HAa IKCIEPUMEHTAIIbHBIC
dakTel ydyeOHass mucnurummHa «®Pusuka» (HOpMHUPYET y CTYIEHTOB IMOITMHHO
HAay4yHOE€ MHUpPOBO33peHue. Pu3nKa SBISETCS OCHOBOM YYEHHS O MaTepuaibHOM
MUPE U pelaeT npoOiIeMbl ITOrO MUDPA.

N3yuenune ¢puzmku B MpoPeCCHOHAIBHBIX 00pa30BaTEIbHBIX OPraHU3aAINIX,
pean3yIonmx 00pa30BaTeIbHYI0 IMPOrpaMMy CpeaHero oOmiero oopa3oBaHUS B
npenenax ocsoenusi OIIOII CITIO nHa 6a3e ocHOBHOTO 00111eT0 00pa30BaHuUsl, HMEET
CBOM OCOOEHHOCTM B 3aBHUCUMOCTH OT Mpopuis MNpoPecCHuOHAIBHOIO
o0pa3zoBaHusi. DTO BhIpAKAETCA YEpe3 COAEpKaHUe 00yUYeHUs, KOJIMUYECTBO YacOB,
BBIJICJISIEMBIX HA HM3y4Y€HHE OTIEJIbHBIX TEM MPOTPAMMBbI, TIIyOMHY MX OCBOEHHUSA
CTyJIeHTaMH, 4Yepe3 O00beM ¢ XapakTep MpaKTUYECKUX 3aHSATUH, BUIbI
BHEAYIUTOPHOMN CaMOCTOSATEILHOM pabOThHI CTYIEHTOB.

I[Ipu ocBoenun cnenuanbHocted  CIIO  TexHuueckoro  mpoguis
npodeccuoHaIbHOTO 0o0pa3oBaHusl (U3MKa H3ydaeTcs OoJiee yTiyOJeHHO, Kak
npodriibHass y4eOHas IUCIUIUINHA, YYHUTHIBAIONIAs CIEIU(PUKY OCBaMBAEMBIX
CIIEIMAIbHOCTEMN.

B comepxanum y4eOHOW IUCHUIUIMHBI TIO (U3UKE TPU TOATOTOBKE
00y4aromuXxcs Mo CHeHATbHOCTIM TEXHHUECKOro mpoduis npodecCHoHaIbHOTO
obOpasoBanusl, npodrIbHON COCTaBJISIFOIIEH SIBIIAETCS paszen
«DNeKTpoIMHaMUKa», T.K. OOJBIIMHCTBO Tmpodeccuii W CHEeNHaTbHOCTEH,
OTHOCSIIUXCS K 3TOMY MPOQUITIO, CBA3aHBI C AIEKTPOTEXHUKON U JIEKTPOHUKOM.

Teopernueckue cBeneHusi 1Mo (HU3MKE TOMOJHSIOTCS JIEMOHCTpAIUsIMU U
Ja00paTOPHBIMU paboTamMu.

N3ydenune o6mieobpa3oBaTeIbHON  yueOHOMW  JUCIUILIMHBI  «DU3UKaA»
3aBepIlaeTcs MoJBeIEHUEM UTOroB B GopMe nudpepeHInpoBaHHOTO 3a4eTa Hin
HK3aMeHa B paMKax MPOMEKYTOYHON aTTeCTallUU CTYAEHTOB B IIPOLIECCE OCBOCHUS
OIIOII CTIO ¢ monyuenuem cpennero obmiero odpazopanus (IITICC3).

3.  MecTto IMCHMIUIMHBI B CTPYKTYpe HPOrpaMMbl IOATOTOBKH
CIEeLUAJIMCTOB

Vuebnas guctumimHa «@usuka»y  (I[1.03) oTHOcHUTCS K  UHUKIY

obmeobpazoBarensHoii moarotoBku (OIl), cpemnee ob6mee oOpazoBanue (CO),
npodunbHbie qucturuiiabl (I111).

4. Pe3y.]II>TaTbI OCBOCHMA NTUCIHUIIIMHBI



OcBoenne coaepkanus ydeOHOW mucruiumHbl «Pusnkay, odecrneuynBaet
JOCTH)KEHUE CTYACHTAMU CIIECAYIOLIUX pPe3yabmamos:
JAUYHOCHHBIX:
® YyBCTBO I'OPJOCTH U YBa)KEHUS K UCTOPUM U JOCTMIKEHUSM OTEYECTBEHHOU
¢usnyeckoll Hayku; (PU3MUECKH I'PaMOTHOE IOBEAECHUE B MPOPECCHOHAIBHOM
JeSITENFHOCTH U B OBITY MpU OOpalleHud ¢ MPUOOpaMu M yCTPOMCTBAMU;
® TOTOBHOCTHb K MPOJOKEHUIO OOpa30BaHWs M TMOBBIIEHUS KBAIW(UKALUN B
n30paHHOM MPO(EeCCHOHATBHON NEATENBHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU
bu3nYeCKNX KOMIETEHIIUN B 3TOM;
® yYMEHHME WCIOJb30BaTh JOCTHKEHHSI COBPEMEHHOM (U3UUYECKONM HAayKu W
(U3NYECKUX TEXHOJOTUI [UIsl MOBBIIEHHSI COOCTBEHHOIO HMHTEJUIEKTYaJbHOTO
pa3BUTHUS B BBIOPAHHOM MTPO(hecCHOHaIbHON AEATEIbHOCTH;
e CAMOCTOATENBHO J0OBIBATH HOBBIE AJIs C€0sl (PU3NUYECKUE 3HAHMSI, UCIIOJIb3YS
JUIS 3TOTO AOCTYIIHBIE HCTOYHUKU UH(POPMAIIIH;
® yMEHHE BBICTpanBaThb KOHCTPYKTUBHBIE B3aMMOOTHOIIEHUS B KOMAaHE IO
pElIEeHUI0 00IIUX 3a/ay4;
® yMEHHE YIPaBIATH CBOEH IO3HABATEIbHOM JESITEIbHOCTBIO, IPOBOIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO Pa3BUTHS.
MemanpeomMemHuuix:
® CMOJNB30BAaTh pa3jiMyHble BHUJBl TO3HABATEIBHON JAEATEIBHOCTH IS
pemieHusT (PU3MUECKUX 3a1ady, MPUMEHSITh OCHOBHBIE METOJbl TMO3HAHUS
(HaOmroeHue,  ONMCaHUE, HW3MEPEHHE, OJKCHEPUMEHT) JJId  W3Y4YEHHS
Pa3JIMYHBIX CTOPOH OKPY’KarOIEH JEHCTBUTEIBHOCTH;
® CIIOJIb30BAaTh OCHOBHBIE HMHTEJUIEKTYyaJbHbIE ONEpallMU:  IOCTAHOBKA
3a1a4i, (GOpMyJUPOBAHUE TUIOTE3, AHAIW3 U CHUHTE3, CpaBHEHUE, 0000IIeHHE,
CUCTEMaTu3allus, BbIIBICHUE  IPUYUHHO-CIEIACTBEHHBIX  CBSI3€d, IOUCK
aHaJIoroB, (OpMyIMpPOBAHHWE BBIBOJOB JUISI M3YUYEHMsS paA3JIMYHBIX CTOPOH
¢u3nyeckux OOBEKTOB, (U3NYECKUX SBICHUM U (U3NYECKUX IPOLECCOB, C
KOTOPBIMH  BO3HHMKAae€T HEOOXOAUMOCTh CTAJIKHUBATBCA B IPO(ECCHOHATBHON
chepe;
® yMEHHUE TeHEepPHpOBAaTh WUJEH M ONPEIENATH CPEJICTBA, HEOOXOTUMBIE IS UX
pea3aruy;
® CIIOJIB30BAaTh  pa3jMyHble MCTOUYHUKUA JUISI TOJy4YeHHs  (U3HYECKOU
UH(pOpMAaIH, YMEHHUE OLIEHUTh €€ JOCTOBEPHOCTD;
® AHANU3UPOBATH U MPEACTABIATh HH(OPMAIMIO B PA3IMYHBIX BUAAX;
e MyOJWYHO MPEACTABIATH PE3yNbTaTbl COOCTBEHHOTO HCCIIEIOBAHMS, BECTU
JTUCKYCCHUH, JOCTYITHO W TapMOHMYHO CoOueTas CcoJepkaHue U  (POpMbI
NpeCTaBIIsIEMON HH(OPMAITUH.

npeomMemHuIxX:
e cpOpMHPOBAHHOCTH MIPEJCTABICHUIN O POJIM U MeCTe (PU3UKH B COBPEMEHHOM
HayYyHOW KapTUHE MHpa; NMOHMMAaHHE (PU3MUECKON CYIIHOCTU HaOIIOAaeMBbIX BO
Bcenennoll siBneHuil; noHMMaHue poiau (GU3MKK B (GOPMHUPOBAHUM Kpyro3opa Hu



(YHKIMOHAIBHOM TPaMOTHOCTH 4YeJIOBEKa JUIsl PEUICHUs MPAKTHUECKUX 3a/1ad;

® BJIAJICHUE OCHOBOMOJIAraroIMH (bu3nUecKUMu MOHATUSMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMH W TEOPUSIMHU; YBEPEHHOE MCIOJIb30BAHUE
(bu3MUecKOi TEPMUHOJIOTUU U CUMBOJIUKH;

® BIQJECHNE OCHOBHBIMM METOJAaMU HAy4HOI'O IIO3HAHUSA, HUCIOJIb3YEMBIMHU B
¢uznke: HAOMIOEHNE, ONIMCAHIE, U3MEPEHHE, IKCIICPUMEHT;

® yMEHUI oOpabarbiBaTh  pe3yJbTaThl U3MEPEHHUI, 0oOHapy>K1UBATh
3aBUCUMOCTh MEXAYy (QU3NYECKUMU BEIMYMHAMHU, OOBSCHATH MOJIYYCHHbIE
pEe3yJIbTaThl U JEJIaTh BHIBOJIBI;

e chOpMHUPOBAHHOCTh YMEHUS peliaTh (GU3NUeCcKUe 3a1auu;

e CcPOPMHUPOBAHHOCTP yMEHHMS NPUMEHATH I[OJyYE€HHBIE 3HAHHUS IS
OOBSICHEHHS yCIIOBHM MpOTEKaHUs (PU3NYECKUX SBJICHUH B TMPUPOAE, B
npodeccHoHaNbHON cdepe W ISl TPUHATUS MPAKTHUYECKUX pPEIICHUH B
MMOBCEIHEBHOM KU3HHU;

e chOpMUPOBAHHOCTh COOCTBEHHOM MO3UIIMU IO OTHOLIEHUIO K (PU3NYECKOM
uH(pOpMaIINH, TOJTy4aeMOM U3 Pa3HbIX HCTOUYHUKOB.

IIpomece wm3yyeHusi [AUCHUIUVIMHBI HampaBjdeH Ha  (opMHpPOBaHHe
JIMYHOCTHBIX

pe3yJbTaTOB:

JIP.1.1 opueHTanus o0OydYarOmMXCsi Ha JOCTHKEHHE JIMYHOTO CYACThs,
peanu3aluil0  MO3UTUBHBIX  JKM3HEHHBIX  MEpPCIEKTUB, HWHULHUATHUBHOCTb,
KpEaTUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEIEICHHUIO,
CIIOCOOHOCTH CTaBHUTh LIETH U CTPOUTH )KU3HEHHbIE TIAHBI,

JIP.1.2 TOTOBHOCTb M CIOCOOHOCTH OO€ceynuTh ce0e U CBOMM OJH3KUM
JIOCTOMHYIO XHW3Hb B IIPOLECCE CAMOCTOATEIbHOM, TBOPUYECKOM U OTBETCTBEHHOU
NEeSATEIbHOCTH;

JIP.1.3 TOTOBHOCTh M CIIOCOOHOCTh OOyYarolUMXcsi K OTCTAaUBAHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHMSI, TOTOBHOCTh M CIIOCOOHOCTDH BbIPa0aThIBATh
COOCTBEHHYIO TMO3MIMI0 1O OTHOLIEHHWIO K OOIIECTBEHHO-NOIUTHYECKUM
COOBITUSIM TPONUIOTO M HACTOSIIET0 HAa OCHOBE OCO3HAHUS W OCMBICICHUS
VCTOPHUH, TYXOBHBIX [IEHHOCTEN U JOCTUKEHUW HAILIEH CTPAHBIL;

JIP.2.2 yBaxkeHUE€ K CBOEMY HapoAay, YyBCTBO OTBETCTBEHHOCTH mepena PonuHoi,
ropIoCcTH 3a CBOM Kpau, cBow PoamHy, mnponuioe u  Hacrosuiee
MHOTI'OHAIIMOHAJIBLHOIO Hapoaa Poccun, yBakeHHe K roCcy1apCTBEHHBIM CUMBOJIAM
(rep06, mar, rumn);

JIP.2.3 QopmupoBaHue yBaK€HHS K PYCCKOMY S3bIKy KaK TOCYJapCTBEHHOMY
a3bIKy  Poccuiickont  @enepanuu,  SABIAIOLIEMYCS  OCHOBOM — POCCHUMCKOM
UJCHTUYHOCTH U TJIaBHBIM (DaKTOPOM HAI[MOHAJIBHOTO CaMOOIIPEIECICHHUS,

JIP.2.4 BocnHMTaHWE yBa)X€HUS K KyJIbType, A3bIKaM, TPAOULUSAM U OObIYasIM
HapOJI0B, IpoxkuBaromnx B Poccurickon denepanuu;

JIP.3.3 MHpPOBO33pE€HHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKd W OOIIECTBEHHOM MpPaKTUKH, OCHOBAaHHOE HA JMAJore KyJbTyp, a TaKkKe
pa3nuyHbIX (opM OOIIECTBEHHOIO CO3HAHMWS, OCO3HAHME CBOEr0 MecTa B
MOJIMKYJIBTYPHOM MUDE;



JIP.3.4 uHTepuopH3auus LEHHOCTEW JAEMOKPATHH M COLUMAIBHOM COJIMJAPHOCTH,
TOTOBHOCTb K JOTOBOPHOMY pETYJMPOBAHUIO OTHOLIEHUM B TIPYIIE WU
COoIMaJIbHOM

OpraHu3allNy;

JIP.3.7 yBaXuTENbHOE OTHOLICHWE K HAMOHAJIBHOMY JIOCTOMHCTBY JIFOACH, UX
YyBCTBAM, PEJIUTHO3HBIM YOESKICHUSM;

JIP.4.1 HpaBCTBEHHOE CO3HAaHHE U IIOBEJCHUE HA OCHOBE YCBOCHUSA
OOIIIeYEIOBEUECKUX I1IEHHOCTEH, TOJEPAHTHOIO CO3HAHUS U IIOBEJIEHUS B
MOJIUKYJIBTYPHOM MHUpPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH AMAJIOT C APYTUMHU
JIOABMH, JOCTUTaTh B HEM B3aUMOINOHUMAaHHS, HAXOAWTh OOIIME IeNd U
COTPYIHHYATH JUIS UX JOCTUKECHUS,

JIP.4.2 mpuHATHE T'YMaHUCTHUYECKUX IIEHHOCTEW, OCO3HAHHOE, YBAXXUTEJIbHOE U
N00pOoKeNaTeabHOE  OTHOLIEHWE K  JPYroMy  4YeJIOBEKY, €ro MHEHHUIO,
MHPOBO33PEHUIO;

JIP.4.3 cHOCOOHOCTH K CONEPEKUBAHMIO U (POPMHPOBAHUE MO3ZUTHUBHOTO
OTHOIUEHUS K JIFOASM, B TOM YHCJIE K JIMIAM C OTPaHUYCHHBIMUA BO3MOXHOCTSIMU
3/I0pOBbsl M UHBAIUAAM; OEpEKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE
K (U3NYECKOMY M IICUXOJOTHYECKOMY 3/I0pOBBIO JApPYTHUX JIOACH, yMeHue
OKa3bIBATh IIEPBYIO ITIOMOIILIb;

JIP.4.4 popmupoBaHUE BbIPAXKEHHOH B IIOBEIEHUN HPABCTBEHHOM MMO3ULIMHU, B TOM
quCclie CIOCOOHOCTH K CO3HATENIbHOMY BBIOOPY 100pa, HpaBCTBEHHOTO CO3HAHUS
U TOBEJEHUS Ha OCHOBE YCBOCHHA OOIIEYETOBEUECKUX IIEHHOCTEH U
HPaBCTBEHHBIX YYBCTB (YECTH, J0Jra, CHOPABEAJIMBOCTH, MWIOCEPAUS U
JPYKEIoous);

JIP.4.5 pa3BuTHE KOMIIETEHLHUA COTPYAHUYECTBA CO CBEPCTHUKAMH, JETHMU
MJTQJIIIETO BO3pPAacTa, B3POCIBIMU B 00pa30BaTENIbHOM, OOIIECTBEHHO MOJIE3HOMH,
y4eOHOUCCIeI0BATENbCKOM, TPOEKTHOM U APYTUX BUAAX ACSITEIbHOCTH;

JIP.5.1 MupoBO33peHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Ppa3BUTHUSA
HAyK{, 3HAYMMOCTH HAyKH, TOTOBHOCTb K HAy4YHO-TEXHUYECKOMY TBOPYECTBY,
BJIa/ICHUE JIOCTOBEPHOU MH(pOpMaIMEN O NMEPEAOBBIX JOCTHKEHUIX U OTKPBITHSIX
MHUPOBOI M OTE€YECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HaHMIX 00
YyCTpPOMCTBE MUpa U OOIIECTBA;

JIP.5.2 TOTOBHOCTH M CHOCOOHOCTh K 00pa3oBaHHIO, B TOM 4YHUCIE
caM000pa30BaHNI0, HA MPOTSHKEHUH BCEM JKM3HHU; CO3HATEJIIBHOE OTHOIICHHE K
HENPEPHIBHOMY OOpPa30BAHMIO KaK YCJIOBUIO YCHEHIHON MpOo(deCCHOHATBHOU U
OOIICCTBEHHOU JIESITCILHOCTH;

JIP.5.3 »Kkonoruyeckas KynbTypa, OEpeKHOE OTHOIIEHUS K POTHON 3emiie,
npupoIHbIM OorarctBam Poccuum W Mupa; NMOHMMaHWE BIUSHUS COIHAJIBHO-
HDKOHOMMYECKHX IPOLECCOB HA COCTOSHHME IPUPONHOW M COLHUAIBHOU CPENBL,
OTBETCTBEHHOCTh 3a COCTOSIHUE NPUPOIHBIX  PECYPCOB; YMEHMS W HABBIKU
Pa3yMHOTIO IIPUPOIOIIOIB30BAHNS, HETEPIIMMOE OTHOLICHUE K

NEUCTBUSAM, MPUHOCALIMM Bpel SKOJOIMM; IPUOOPETEHUE OIBITa 3KOJIOTO-
HAIpaBJIECHHON

NESATEIbHOCTH;



JIP.5.4 »>creTMyeckoe OTHOLIEHHWS K MHPY, TOTOBHOCTh K 3CTETHYECKOMY
00yCTpPONUCTBY COOCTBEHHOTO OBITA;

JIP.6.2 NOJOXKUTENbHBIM 00pa3 CceMbHM, pOJIUTENHCTBA (OTLOBCTBA U
MaTEPUHCTBA), UHTEPUOPHU3ALUS TPAJUIIMOHHBIX CEMENHBIX LIEHHOCTEN;

JIP.7.1 yBaxkeHue Ko BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTb K 3alllUTE CBOEH
cOOCTBEHHOCTH,

JIP.7.2 oco3HaHHBI BIOOp Oyayie nmpodeccuu Kak myTh U CIIOCO0 peaau3aiuu
COOCTBEHHBIX )KM3HEHHBIX I1JIAHOB;

JIP.7.4 noTpeOHOCTh TPYAUTHCS, YBOKEHUE K TPYIAy U JIOJIIM TPyZAa, TPYIOBBIM
JOCTHXKEHHSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHUE K
pa3HbBIM BHJIaM TPYAOBOI 1€ATEIbHOCTH;

JIP.7.5 rOTOBHOCTh K CaMOOOCIY’KMBAHMIO, BKJIFOUasi OOy4YEHHE M BBINOJHEHUE
JOMAITHUX 0053aHHOCTEH;

JIP.8.1 ¢buznueckoe, AMOLMOHAJILHO-TICUXOJIOTUYECKOE, COLIMAJIbHOE
Onaronoslyune oOydaroluxcsi B JKM3HM 00Opa3oBaTeNIbHOM  OpraHu3alu,
OLIyIIEHUWE  JAEeTbMU  O€30MACHOCTM U  IICHUXOJOrMYecKoro  komgopra,
nH(pOopMaIIMOHHOM 6€30TTaCHOCTH.

5 CTPYKTYPA Y COJAEPKAHUE YUYEBHOM JJUCIUILJIUHBI
5.1 O0bem yueOHO# JTUCUMILUIMHBI U BHAbI y4e0OHOH padoThI

Bun yue6Hoii padoTsI Oo0bem yacos

MaxkcuMmajibHasi ydeOHas1 Harpy3Ka (Bcero) 206
Oos13aTeqibHAst ayIMTOPHAsA yueOHasA Harpy3Ka (Bcero) 178
B TOM YHCJIE:

—  JIEKIAHU 96

— IPaKTUYECKHUE 3aHATH 62

— nabopaTopHbIe 3aHATHS 20

— KOHCYJbTaI[UN 10
CamocTosiTesibHas padora o0yuarwuierocs (Bcero) -
Hmoeosas ammecmayus 6 popme 3k3amena 6o 2 cemecmpe




HanmeHoBaHue Coaepixanue yueOHOro MaTepuaJa, jabopaTopHbie padoThl M NPAKTHYECKHE 3AHATHSA, O0bem |YpoBeHb
pa3aesioB M TeM CaMOCTOAITe/IbHAsA padoTa 00yyaromuxcs, 4acoB OCBOCHUSA

HHAUBHUAYAJIBHBIN MPOEKT
1 2 3 4
BBenenne Ousuka — (yHIaMEHTaIbHAs HayKa O MPUPOJIE. 2 1

EcTecTBeHHOHay4HBIN METOJ MO3HAHUS, €I0 BO3MOXXHOCTH M I'PAaHULIbI IPUMEHUMOCTH. DKCIIEPUMEHT U

TEOpHs B IIpoIecce O3HaHUs NMpUpoabl. MoaenupoBanue GU3NIECKUX SIBICHUH U TpolieccoB. Poib

SKCHEPUMEHTA U TEOPUH B IIPOLIECCE TO3HAHUS IPUPOJIBI.

dusnueckas BenuunHa. [lorpenHocT n3mMepeHuit Gpu3nveckux BearnunH. OU3nUecKre 3aKOHBI.

['panuIbl MpUMEHUMOCTH GU3HYECKUX 3aKOHOB. [loHATHE O PU3HMUECKO KapTHHE MUpa.

3navenne Gpusznku npu ocBoeHuu npodeccuit CIIO0.

Buabl yueOHOiI1 1eATEJIbHOCTH CTY/I€HTOB:

YMeHue nocTaHOBKU I1eJiel AeSITeTbHOCTH, TUIAaHUPOBAaHUS COOCTBEHHOM IEATENbHOCTH JIJISl TOCTHKEHUS

MOCTaBJICHHBIX 1€JI€H, MPEIBUICHUS BO3MOXKHBIX PE3YyJIbTaTOB ATUX JIEUCTBUM, OpraHu3auu

CaMOKOHTPOJISI ¥ OLICHKH MTOJIyYEHHBIX PE3YJIbTATOB.

Pa3BuTHe crmocoOHOCTH SICHO U TOYHO M3JIaraTh CBOM MBICIH, JJOTHYECKH 0OOCHOBBIBATH CBOIO TOUKY

3peHusl, BOCIPUHUMATh U aHATM3UPOBATH MHEHHS COOECETHUKOB, MPU3HABASI IPABO JPYTOro YeIOBEKa

Ha NHOE MHEHHUE.

[IpousBenenue n3mepeHus PU3MUECKUX BEIUYHH U OLEHKA IPAHUIIBI TIOTPEIIHOCTEH H3MEPEHHIA.

[IpencraBienue rpaHUIIbI MOTPEITHOCTENH U3MEPEHHI MPU TOCTPOEHUH TpaHKOB.

YMeHue BbICKa3bIBaTh TUTIOTE3BI I O0BSICHEHHS HAOTIOaeMbIX SIBIICHUH.

YMenue npeajaraTb MOJEIHU SIBJICHUM.

YkazaHue rpaHuil IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. 37105)KeHNE OCHOBHBIX MOOXKCHHIA

COBPEMEHHOM Hay4YHON KapTUHBI MUpA.

[IpuBeaeHre MPUMEPOB BIUSHUS OTKPBHITUH B GU3MKE HA IPOTPECC B TEXHUKE U TEXHOJIOTUU

MIPOU3BO/ICTBA.

Hcnonb3zoBanue MHTEpHETA 1)1 TOMCKA HHGOPMAITHHI

Pa3zpen 1. Mexanuka
Tema 4 1

1.1. Kunematuka
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Mexanunueckoe asuxenue. llepememenune. [Iyts. CxkopocTs. PaBHOMEpHOE

MPSMOJIMHEITHOE ABMKEHHE. Y CKOpeHue. PaBHONIEpeMEHHOE TTPSMOJIMHEITHOE IBUYKEHHE.

CBoboaHoe nazenue. /[Bmkenue Tena, OpoLIeHHOro Mo/ YIJIOM K TOpu30HTY. PaBHOMEpHOE

JBUKEHHE 110 OKPYKHOCTH.

JdemMoHcTpanuu:

3aBUCHUMOCTh TPAEKTOPUU OT BHIOOpA CHUCTEMBI OTCUETA.

Buabl MexaHUYECKOTO JBUKEHUS.

Buabl yueOHOiI1 1eATEJIbHOCTH CTY/I€HTOB:

[IpencraBneHre MEXaHMYECKOTO IBMXKEHUS TEJIA YPABHEHUSMH 3aBUCUMOCTH KOOPIUHAT U MPOEKIUEN
CKOPOCTH OT BpeMeHH. [IpencTaBieHrne MEXaHnueCKOTO IBIKEHUS Tella TpaduKaMu 3aBUCUMOCTH
KOOPAWHAT U MPOEKIMEN CKOPOCTH OT BpeMeHU. OnpenesieHrne KOOpAUHAT NPOMAEHHOIO MyTH,
CKOpPOCTH M YCKOPEHHMS Tela 1o rpadukaM 3aBUCUMOCTH KOOPIMHAT M MPOEKIIUI CKOPOCTH OT BPEMEHHU.
Onpenenenne KOOpAUHAT NPOHAEHHOTO IyTH, CKOPOCTH U YCKOPEHUS Tea 10 yPaBHEHUSIM
3aBUCUMOCTH KOOPAMHAT U MPOEKIUN CKOPOCTH OT BPEMEHH.

[IpoBeneHne CpaBHUTENBHOTO AHAJIN3a PABHOMEPHOI'O U PaBHOIIEPEMEHHOT'O IBMYKEHUM.

YkazaHue UCTIOIb30BaHMS TOCTYNATEIBHOTO U BPAILIATEIbHOTO ABUKEHUN B TEXHUKE.

[TpuoGperenue omnbiTa paboOThI B TPYTIIE C BBHIIOIHEHHEM Pa3IMUHbIX COLIMATIBHBIX POJICH.

Pa3paboTka BO3MOKHOM CUCTEMBI ACHCTBUI M KOHCTPYKIMHU JJIS1 SKCIIEPUMEHTAIILHOTO OIIpeIeIeHUS
KMHEMATUYECKUX BEIUYMH.

[IpencraBnenue nHGOpPMALIUK O BUAAX JIBH)KEHUS B BUE TaOJINILIbI

Tema
1.2.3aKk0oHbBI MeXaH
ki HeloTona

[Tepsbiii 3akoH HetoToHa. Crita. Macca. Ummynibe. Bropoii 3akod HetoToHa. OCHOBHOM 3aKOH
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KJIacCCM4YeCKOW nuHamMuku. Tpetuit 3akon HeroToHa.

3akoH BceMupHoOTO TsroteHus. ['paButanmonHoe nosie. Cuna tspkect. Bec. CriocoOb1 n3mepeHust
Macchl Tell. CUIIbl B MEXAHUKE.

JdemoncTpanum:

3aBHCHUMOCTb YCKOPEHMS T€JIa OT €r0 MACChI U CUJIbI, IEUCTBYIOLIEH Ha TEINO.

CrioxxeHue cuil.

PaBencTBo n IMPOTHUBOIIOJIOKHOCTDb HAIIPABJICHUA CHUIT ,Z[GI>'ICTBI/I$I u HpOTHBOI[CfICTBHH.
3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AeopMaIiu.

Cunel TpeHusl.

HesecoMocCTs.

IIpakTuyeckue 3anaTus «lccnenoBanue ABUKEHUS TeJa MO AEHCTBUEM ITOCTOSHHOU CHIIBDY
«M3ydyeHne 0cOOCHHOCTEH CHITBI TPEHUSI (CKOJIbIKEHUS )»

Tema 1.3.3aK0HbBI
COXpaHeHHs B
MeXaHHKe

3aKoH coXpaHEeHHs UMITyJibca. PeakTuBHOE nBrokeHue. PaboTa cuimbl. PaboTa mOTEeHIIMAIBHBIX CHIL.
MomHoctb. DHeprusa. Kunernueckas sueprus. [loTeHmanbHas 3HEpTHs. 3aKOH COXPAHEHUS
MEXaHM4ECKOM 3Hepruu. [IpuMeHeHrne 3aKOHOB COXPaHEHUSL.

JdemoncTpanum:

PeakTuBHOE IBUKEHUE.

[Tepexoa MOTEHIIMAIBHON YHEPTUH B KHHETHYECKYIO U OOpaTHO.

IpakTuueckue 3ansaTus «V3yyeHue 3aKoHA COXPAHEHUS UMITYJIbCAY.
«CpaBHeHHE PabOThI CHIIBI C U3MEHCHUEM KUHETUYCCKON SHEPTUH TENa
«CoxpaHeHHE MEXaHHMUECKOW YHEPTUHU TIPU JIBUKCHUH TeJia MO/ JCHCTBUEM

CHUTBI TSIKECTH M CHITBI YIIPYTOCTHY

«M3ydyeHne 3aKOHOB COXpaHEHHUs Ha MPUMEPE yaapa I1apoB U

OaJIITUCTHYECKOI0 MAaITHUKA)
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Buabl yueOHO# nesiTeJIbHOCTH CTY/A€HTOB:

[IpumeHeHne 3aK0Ha COXpaHEHMsI UMITYJIbCa JJI BBIYUCICHUS U3MEHEHHU CKOPOCTEH Tel IPU UX
B3aUMOJICUCTBHUIX.

W3mepenune paboThl CHIT M H3MEHEHHE KMHETHUECKOW SHepruu Tena. Beraucienue paboThl cui U
WU3MEHEHUSI KHHETUYECKOW DHEPTUH Tea.

Brluncienne noTeHualbHON 3HEPTUHN TEJT B TPaBUTALMOHHOM ToJ€e. OlpeneneHue NoTeHIHaIbHOM
SHEPIruH yNnpyro Ae(OpMUPOBAHHOIO TeJa [0 U3BECTHOM Ae(opMaliy U )KECTKOCTH TeJa.
[IpuMeHeHMe 3aKOHA COXpAaHEHUsI MEXaHUYECKOM YHEPTUHU IIPU pacueTax pe3yJIbTaTOB B3auMOACHCTBUN
T€J TPABUTALIMOHHBIMU CHJIAMU U CHJIAMU YTIPYTOCTH.

VYka3aHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHHKHU.

VYkazanue y4eOHbIX JUCHUIUIMH, IPH U3YYEHUH KOTOPBIX UCIIONB3YIOTCS 3aKOHBI COXPAaHEHUS

Paznen 2. OcCHOBBI MOJIEKYJISIPHOM (PU3MKH U TEPMOAMHAMMUKH.

Tema 2.1 OcHOBBI
MKT. UaeaanHblii
ras.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOH TeopuH. Pa3mMeprl 1 Macca MOJIEKYJ M aTOMOB.
BbpoynoBckoe npmkenue. Juddysus. Cuitbl 1 93HEPTHS MEKMOJICKYJIIPHOTO B3auMoaecTBusl. CTpoeHHE
ra3000pa3HbIX, KHUJIKAX U TBEpAbIX Tesl. CKOPOCTH ABMKEHHS MOJIEKYJT H UX U3MEPEHHUE.

Nneanbusiii raz. JlaBiaenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU Ta30B.
Temnepatypa u ee usmepenue. TemnoBoe paBHoBecue. OnpenencHe TeMIEpaTypshl.

["a30BbIe 3aKOHBI. AOCOTIOTHBIN HYJIb TeMIlepaTyphl. TepMoarHaMUYecKas MKajia TeMIepaTyp.
CkopocTh MOJIEKYI rasa.

YpaBHeHUE cOCTOSAHUSA raza. MoJigpHas ra30Basi IOCTOSTHHAS.

JdemMoncTpanuu:

JIBi>xeHne OpOyHOBCKHX YaCTHII.

Hudbdysus.

W3menenne naBineHus raza ¢ U3MEHEHHEM TeMIIEpaTyphl IPU MOCTOSHHOM o0beMe. M3oTepMudeckuii u
1300apHBII MPOLIECCHI.
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Buabl yueOHO# nesiTeJIbHOCTH CTY/A€HTOB:

Pemienue 3agau ¢ npuMeHEHUEM OCHOBHOTO YPABHEHHS MOJIEKYJISIPHO-KUHETHYECKOM TEOPUU T'a30B.
Omnpezenenne mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSTHUY HA OCHOBAHUHM YPABHEHHS COCTOSHUS
HJicalbHOIO Ta3a.

OrnpezenieHne mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSTHUU U TIPOUCXOISIIIUX MTPOIIECCOB 10
rpadukam 3aBucumoctu p (T),

V(T), p (V).

OkcnepuMeHTanbHoe uccnenaoBanue 3apucuMocta p (T), V (T), p (V). [IpeacraBnenue B Bujae rpadukos
M30XOPHOT0, U300apHOTO U U30TEPMUUYECKOTO MPOIIECCOB.

Breruncnenue cpegHell KHHETUYECKOM SHEPTUU TEIUIOBOTO IBUKEHHS MOJIEKYJ IO U3BECTHOM
TeMIepaType BEIIeCTBa.

BrickaspiBaHue THIIOTES I 00BICHEHUS HAOMI0JaeMbIX SBICHUN. YKa3aHUE TPaHUI] MPUMEHUMOCTH
MOJIENIU «MIeaIbHBIN ra3» u 3akoHoB MKT

JlaGopaTopHble 3aHATHSA
BrinonHeHne sKCepuMeHTOB, CITyKalluX JIJIs1 000CHOBaHUS MOJIEKYJIIPHO-KMHETUYECKON TeOpuun
(MKT).

Tema 2.2. OcHOBBI
TEPMOAUHAMUKH

OcHoBbI TepMOUHAMUKH. OCHOBHBIE MIOHATUS U ONIpeiesieHus. BHYTpeHHssI SHEPTUsl CUCTEMBI.
BuyTpeHHss sHeprus uaeanbHoro raza. Pabora u teriora kak Gopmbl epeaaun YHEPriH.
TenmoeMKoCTb. Y IenbHas TEIUIOEMKOCTh. Y paBHEHHUE TeII0Boro 6ananca. IlepBoe Havano
TepMOJAMHAMUKH. AtnadaTHeIN nporecc. [Ipunmun neiictBus Terooi MamuHbl. KIT] TemioBoro
nsuratens. Bropoe Hayaio TepmoguHaMuku. TepMoauHaMUYecKas IKajla TeMIIepaTyp. X0JIOUIbHbIC
MaiuHbl. TermnoBbie apurarenu. OxpaHa mpupoibl.

Hemoncmpayuu:

W3meHeHnne BHyTpeHHEN SHEPTUHU TN MPU COBEPIICHUH PaOOTHI.

Mopaenu TerioBBIX ABUTATEIICH.
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Buabl yueOHO# nesiTeJIbHOCTH CTY/A€HTOB:

W3mepenne kolu4ecTBa TEIUIOTHI B MTpolieccax Terionepenadyn. Pacyer koiaudecTBa TEIIOTHI,
HEO0OXO0IUMOTO sl OCYIIECTBIICHUS 3aIaHHOTO MpoIiecca ¢ Teronepeaaueii. Pacuer nameHeHus
BHYTpPEHHEH SHEPTUU Tell, padoThl M MEPEAAHHOTO KOJIMYECTBA TEIJIOTHI C UCIOJIB30BaHUEM IIEPBOTO
3aKOHa TCPMOANHAMUKHU.

Pacuet paboThI, coBepIIeHHOM razoM, 1o rpaduky 3aBucumoctu p (V).

Brraucnenne paGOTBI rasa, COBGpH.IGHHOfI pu UBMCHCHUU COCTOSAHUS 110 3aMKHYTOMY ITUKITY.
Breraucnenune KII/[ mpu coBepiieHnn ra3om paboThI B MPOIEccCaXx U3MEHEHUS COCTOSTHUS 110 3aMKHYTOMY
ukiy. OObSICHEHHE TPUHIIUIIOB ICWCTBUS TEIUIOBLIX MaIlIH. J[eMOHCTpanus poiau GU3UKU B CO3TaHUH
Y COBEPIICHCTBOBAHUU TEIJIOBBIX JIBUTATEIICH.

WznoxeHne cyTu 3KOJIOrHYeCcKUX Mpo0aeM, 00YCIOBIEHHBIX pab0TOM TEIUIOBBIX JIBUTATENEH U
IpeyIoKEHUE IMyTH UX pelieHus. YKazaHue IpaHull IPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKHU. Y MEHUE
BCCTHU AHUAJIOT, BBICIIYIIMBATH MHCHHC OIIIIOHCHTA, Y4aCTBOBATH B JUCKYCCHUH, OTKPBITO BbIPAXKATh U
OTCTauBaTh CBOIO TOUYKY 3PEHHUS.

VYkazanue y4eOHbIX AUCHUILINH, IPH U3yUYEHUN KOTOPBIX UCIONIB3YIOT yueOHbINH MaTepran « OCHOBBI
TEPMOIMHAMUKIY

JlabopaTopHble 3HATHSA
Pemenue 3anau no teme «TepMoanHaMuKay

Tema 2.3.
CgoiicTBa mapoB

Hcnapenue u xoHaeHcanus. HacwleHHbIH ap U ero cBocTBa. AOCOITIOTHAS U OTHOCUTEIbHAS
BJIAKHOCTh BO31lyxa. Touka pocbl. Kunenue. 3aBUCUMOCTD

TEMIEPATYpPbl KUIIEHUS OT AaBiieHus. [leperpeTslii map U ero UCHojab30BaHUE B TEXHUKE.
Hemoncmpayuu:

IlcuxpoMeTp 1 TUTPOMETP.

Kunenue Boabl IpU NOHMKEHHOM JIaBJICHUMU.

IIpakTHyeckue 3aHATHA. I3MepeHue BIaXHOCTU BO3yXa.

Tema
2.4. CBoiicTBa
JKHUAKOCTEH

XapakTepruCTUKA KUIKOTO COCTOSIHUS BellecTBa. [[0BEpXHOCTHBIN CIION KUJIKOCTH. DHEPrUs
IMMOBCPXHOCTHOTI'O CJIOA. SIBnenusa Ha T'paHULIC ) KUAKOCTU C

TBEpAbIM TenoM. KanumisipHele siBieHus.

Hemoncmpayuu:
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SIBnenus MOBCPXHOCTHOI'O HATSKCHUSA U CMaYUBaHU.

HpaKaneCKne 3aHATHUSA I/I3MepeHHe IMOBEPXHOCTHOI'O HATSXKCHUS JKUIAKOCTH.

Tema 2.5.
CeoiicTBa
TBEPABIX TeJ

XapakTepuCTHUKa TBEPAOIO COCTOSIHUSA BEILECTBA. YIIpyrue

CBOICTBa TBEpAbIX Tel. 3aKoH ['yka. MexaHuueckue cBoiicTBa TBepAbIX Tei. TeIoBoe pacmmpeHue
TBEPABIX TeN U XKUAKOcTeH. [ImaBiaenne n kpuctamn3anus.

Hemoncmpayuu:

Kpucrasmibl, amop@Hbie BeIecTBa, JKUAKOKPUCTAIUIMYESCKHE TEla.

Ilpakmuueckue 3anamusn

Wzyuenue nedopmannu pacTsHKEHHS.

M3yueHne TeroBoro pacupeHus TBEPAbIX TEll.
N3yuenue ocoOeHHOCTEN TEMIIOBOTO PaCIIUPEHUS BOIBI.
Habmionenue npouecca KpuCTauIM3aLUH.

Buabl yueOHoii 1eATEJILHOCTH CTYIEHTOB 10 TeMaMm 2.3- 2.5:

H3mepeHue BIaXXHOCTH BO3/yXa.

Pacuer koinuecTBa TEIIOTH, HEOOXOAUMOTIO JJI OCYIIECTBIECHUS MpoIecca epexo1a BEIECTBa U3
OIHOTO arp€raTHOro COCTOAHUA B APYTOC.

HccnenoBanne MEXaHMYECKUX CBOMCTB TBEPABIX Tell. [[pumenenne Gu3ndecKkux MOHATHI 1 3aKOHOB B
y4eOHOM MaTepuaie mpodhecCuoHaILHOTO XapaKTepa.

Hcnonw3oBanue MHTepHeTa 1715 morcka nH(pOpManuu o pa3paboTKax v MPUMEHEHHSIX COBPEMEHHBIX
TBEPABIX U aMOP(HBIX MaTepUaioB

JlabopaTopHble 3aHATHS
OKCrepUMEHTAIbHOE MCCIIE0BaHNE TEMIOBBIX CBOMCTB BelecTBa. [IpuBeneHune npumepon
KallWIISIPHBIX SIBIICHUH B OBITY, IPUPOJIE, TEXHUKE.

Pasnea 3. DiieKTpoaMHAMHKA
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Tema 3.1 Teoperuyeckue 3aHATHA

DleKTpHYeCcKoe DIIEKTPUUYECKOE MOJIE. DINEKTPUUECKHUE 3apsiabl. 3aKOH COXpaHeHUs 3apsiaa. 3akoH KyroHa.

moJie OnexTpuueckoe nose. HanpsokeHHOCTH anekTpuueckoro nois. [Ipunnun cynepno3unuu noneid. Pabora
CHJI JIEKTpOCTaTHYeCKOTo noJs. [lotennman. Pa3HocTh MOTEHIMAn0B. DKBUIIOTCHIMATIbHBIE
noBepxHOCTU. CBA3b MEKIY HAIIPSHKEHHOCTBIO M PA3HOCTHIO IOTEHIIMAIOB JJIEKTPUYECKOTO

OJIA.

JusnexTpuku B dnexkTpudeckom nodie. Iomsapusanus qusiieKTpukoB. IIpOBOJHUKY B 3JIEKTPUYECKOM
nosne. Konnencaropsl. CoenHeHHE KOHJIEHCATOPOB B OaTapero. DHeprus 3apsKEHHOT0 KOHIEHCATOPA.
OHeprus MEKTPUUYECKOTO MO,

Hemoncmpauuu

BzaumopericTBue 3apsoKEHHBIX TEI.

[TpOBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

JIMBIEKTPUKHU B DJIEKTPUYECKOM II0JIE.

Konpaencaropsi.

Buabl yueOHO# 1esiTeJIbHOCTH CTYI€HTOB:

BI:I‘-II/IC.HGHI/Ie CHUJI BBaHMOﬂeﬁCTBHH TOYCYHBIX BHGKTpI/I‘IeCKHX 3ap$I,Z[OB.

BI:I‘-II/IC.HGHI/Ie HaHpH)KeHHOCTI/I BHGKTpI/I‘-IGCKOFO I10JISI OAHOI'O U HECKOJIBKHUX TOYCYHBIX BHGKTpI/I‘IeCKHX
3apsJIOB.

BI:I‘-II/IC.HGHI/Ie IIOTCHIIaJia BHGKTpI/I‘-IGCKOFO I10JI1 OAHOI'O U HECKOJIBKNX TOYCYHBIX BHGKTpI/I‘-IGCKI/IX
3apsAnoB. MI3aMepeHne pa3HOCTH MOTEHITUAIOB.

N3mepenue sHepruu 3IeKTPUUECKOro MOJIs 3aps>KEHHOT0 KOHJIEHCATOPA.

Brruucienue sHEprum AIEKTPUIECKOTO TO0JIS 3apsKEHHOT0 KOHIEHCATOPA.

[IpoBeneHME CPaBHUTEIHHOTO aHAIW3A TPABUTAIIMOHHOTO U AJIEKTPOCTATUYECKOTO TOJICH

JlabopaTopHble 3aHATHS
Pa3zpaboTka mimaHna u BO3MOKHOM CXEMBbI IEUCTBUI IKCIIEPUMEHTAILHOTO OMPEEICHHS JJIEKTPOSMKOCTH
KOHJEHCATOpa U AUDJIEKTPUUECKOM MPOHUIIAEMOCTH BEILIECTBA.
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Tema 3.2 3aKoHBI
MOCTOAHHOI0 TOKA

3aKOHBI MOCTOSIHHOTO TOKA. Y CTIOBHSI, HEOOXOIUMBIC JUISI BOSHUKHOBEHHSI U TIOIJIEPKAHUS
3JIeKTpUYecKoro Toka. Cuiia Toka U III0OTHOCTh ToKa. OnpenesieHue cuibl Toka. 3akoH Oma 1S ydacTka
renu 6e3 DJ[C. 3aBUCUMOCTD AJIEKTPUIECKOTO COMPOTUBICHUS OT MaTepHaa, IJTMHBI U TUIOIIA U
MONIEPEYHOI0 CEYEHUS TPOBOIHUKA. 3aBUCUMOCTb 3JIEKTPUYECKOrO0 COITPOTHUBIICHHS IPOBOJHUKOB OT
TEMIEPATYPBI. DJIEKTPOABMIKYILAsl CUJIa HCTOYHUKA TOKa. 3akoH Oma [u1st monHo# nenu. CoequHeHne
poBoTHUKOB. COeTMHEHNE HCTOYHUKOB DJIEKTPUIECKOM IHEpTUHU B OaTapero. 3akoH JKoyms—

Jlenua.

PaboTta 1 MOIITHOCTH ANEKTPUYECKOTO TOKA. TermnoBoe AeiicTBUE TOKA.

Hemoncmpayuu

TeruoBoe nelCTBUE AIEKTPUUECKOTO TOKA.

Tema 3.3.
DJIeKTPUYeCKUil
TOK B
MOJIYNPOBOHUKAX

HpOBO,Z[I/IMOCTI: BCIICCTB, CO6CTB€HHa}I MMpOBOANMOCTD
MOJyIPOBOIHUKOB. [TomynpoBoIHUKOBBIE TPUOOPHI.
Jemoncmpayuu 11onynipoBogHUKOBBIN quoA. TpaH3ucrop.

Buabl yueOHoii 1eATEJIbHOCTH CTYIeHTOB 1o TemaMm 3.2.-3.3:

N3mepenue moutHocTH antekTpudeckoro Toka. Msmepenne 3/1C n BHyTpeHHETO
CONPOTHUBIICHNS NCTOYHUKA TOKA.

BrimonHenue pacyeToB CHIIBI TOKA U HANPSHKEHUH HA ydacTKax dJEKTPUYecKuX 1eneil. O0bsICHeHne Ha
puUMepe EKTPUUIECKOM e ¢ AByMs uctounnkamu Toka (3/1C), B kKakom citydae HCTOYHUK
AIIEKTPUYIECKOM SHEPTUHU padOTAET B PEXKUME TEHEPATOPA, & B KAKOM - B PEKUME TOTPEOUTETISI.
Onpenenenne TeMneparypsl HUTH HakaluBaHUs. M3MepeHne anekTpudyeckoro 3apsaa
anekTpoHa. CHATHE BOJIbTAMIIEPHON XapaKTEPUCTUKU JUO/IA.

[IpoBeneHnE CPaBHUTENBHOTO AHAJIN3A MOJYIPOBOJHUKOBBIX IHOJOB U TPUOAOB.
Ucnonb3oBanne MuTepHeTa 1i1st Torcka MHQOpPMAIIMK O TIEPCIIEKTUBAX PA3BUTHUS
MOJIYITPOBOTHUKOBOM TEXHUKH.

VYcraHOBKa NPUYUHHO-CIIEICTBEHHBIX CBA3EH
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Tema 3.4.
MarauTHoe moJie

BekTop MHAYKIIMKM MarHUTHOTO 101, JIeiCTBUE MarHUTHOTO TIOJISI HA TPSAMOJIMHEWHBIN MPOBOIHUK C
ToKOM. 3akoH Amniepa. B3anmoselictBre TOkoB. MarHuTHBIN MOTOK. PaboTa 1mo nepemerieHuto
MIPOBOJIHUKA C TOKOM B MAarHUTHOM ToJie. [leficTBre MarHuTHOTO NOJIs Ha ABMKYyIIuiics 3apsan. Cuna
Jlopenua. Onpenenenre yIeabHOro 3apsaa. Y CKOPUTEIU 3apsHKEHHBIX YaCcTHIL.

Hemoncmpayuu:

OmneiT Dpcrena.

BzaumopeiicTBue mpoOBOAHUKOB C TOKAMH.

OTKJIOHEHHWE AIEKTPOHHOTO MTy4YKa MarHUTHBIM

10JIeEM. DJIEKTPOABUTATENb.

DNEKTPOU3MEPUTENBHBIE IIPUOOPHI.

Tema
3.5.2yekTpomMarau
THasl UHAYKIHUS

ONeKTpOMarHUTHas MHAYKIHA. DIeKTpOMarHuTHas HHAyKUus. BuxpeBoe anekTpuyeckoe moie.
CaMounayKuus. DHEPTyUs MarHUTHOT'O TOJIS.

Hemoncmpayuu:

DneKTpOMaruuTHas
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uHaykuus. Onbeitel apazest.
3aBucuMocTh IJIC caMOMHIYKIIMHU OT CKOPOCTH U3MEHEHHUS CUIIbl TOKA U MHIYKTUBHOCTH IMPOBOTHUKA.

IIpakTH4eckne 3aHATHA

«M3ydenue sBIeHUS IEKTPOMATHUTHON UHAYKLUN

M3mepeHne MHIyKIMU MarHUTHOTO 1TOJIs. Beruncienue cui, JeHCTBYIOIINUX HAa MPOBOJHUK C TOKOM B
MarHUTHOM IOJIE.

Brruucnenue cui, JeHCTBYIOIIKUX HA JIEKTPUUECKUH 3apsill, ABUXKYILIUNCA B MATHUTHOM

none. MccnenoBanue sSIBICHUM 2JIEKTPOMAarHUTHOW HHAYKIUHA, CAMOUHYKLIHH.

Brlunicienue 3Hepru MarHuTHOTO TIOJIS.

OO0BsicHeHHEe IPUHITUTIA JCHCTBUS

AJIEKTPOABUTATEIIA.

OOBsicHEHHE NIPUHIMIA ASHCTBUS T€HEPATOPA AIEKTPUUECKOI0 TOKA U 3JIEKTPOU3MEPUTEIbHBIX
npubopoB. OOBsICHEHNE IPUHIINIIA IEHCTBHUS Macc-CIIeKTporpada, yckopuTenei 3apsKeHHbIX
yactul. O0bsICHEHHE POIM MAarHUTHOT'O MOJIsL 3EMJIM B KHU3HHU PAaCTEHUH, )KUBOTHBIX, YEIOBEKA.
[IpuBeneHne NpuMepOB IPAKTUYECKOIO IPUMEHEHUS] U3yUYEHHBIX SIBJICHUH, 3AKOHOB,

pUOOPOB, YCTPOMCTB.

[IpoBeneHue CpaBHUTEINBHOIO aHAJIM3a CBOMCTB JIEKTPOCTATUYECKOI0, MArHUTHOTO U BUXPEBOT'O
3IIEKTPUYECKUX TOJIEH.

OOBbsicHEeHHE Ha TPUMEPE MarHUTHBIX ABJICHUMN, T0YeMy (PU3UKY MOXKHO pacCMaTpPUBATh Kak
METAUCHUIIINHY

Pa3nen 4. Kojed6anusi 1 BOJIHBI

Tema 4.1.
Mexanunueckue
KoJIe0aHus

Mexannueckue konebanus. KonebarensHoe nemxenue. ['apmonnueckue konebanus. CBoOO HBIE
MexaHuuyeckue kKosuebanus. Jluneitnble MexaHn4yeckue KoyuebdarenbHble cuctembl. [IpeBparienne sHepruu
npu KonebarenbHOM ABMKeHUU. CBOOOTHBIC 3aTyXaloIUe MEXaHUIeCKIe KolieOanus. BeIHyKIeHHBIE
MeXaHUYEeCKHe KoyueOaHusl.

Hemoncmpayuu

CBOOOIHBIC U BBIHYKJICHHBIC MEXaHUYECKHE KOJIeOaHNsI.

Buabl yueOHOiI1 1eATEJIbHOCTH CTY/I€HTOB:

HccnenoBanue 3aBUCMMOCTH NIepUoAa KojJeOaHU MaTeMaTUYECKOTO MasiTHUKA OT €0 IJTUHBI, Macchl U
aMIUIMTY bl Kosiebanmii. McciemoBanue 3aBUCUMOCTH TIeproa KojebaHuil Tpy3a Ha MPYKUHE OT €ro
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MACChI 1 )KCCTKOCTHU pr)KI/IHBI. BBI‘II/ICJIGHI/IG Hepnona KOH€6aHHﬁ MAaTCMATHYCCKOI'O MasATHHUKA 110
W3BECTHOMY 3HAUCHUIO €T0 JUTHHBL. BBIYncIeHue mepro/ia KojieOaHui rpy3a Ha Ipy>KHHE TT0 H3BECTHBIM
3HAYEHUSM €0 MACChl M KECTKOCTH NMPYXKHUHBI. BbipaboTKa HABHIKOB BOCIIPUHUMATD, aHATH3UPOBATb,
nepepadaThIBaTh M MPEABIBIATH HHGOPMAIIUIO B COOTBETCTBUH C IIOCTABICHHBIMU 3aauaMH.
[IpuBeneHre npuMepoB aBTOKOJICOATENBHBIX MEXaHUUECKUX cucTeM. [IpoBeneHne KinaccupuKanum
KoJIeOaHMI

IIpakTH4eckne 3aHATHA
«M3ydyeHne 3aBUCMOCTH NIEproJi1a KoJIeOaHUH HUTSHOTO (WU
NpPY>KMUHHOTO) MasgTHUKA OT JJIMHBI HUTH (WJI MaccChl rpy3a) »

Tema 4.2. Yupyrue
BOJIHBI

VYupyrue BonHbl. [Tonepeynbie 1 TpoA0abHbIE BOJTHBI. XapaKTEPUCTUKHU BOJIHBI. Y paBHEHHUE TIJIOCKOM
oerymieii BonHbl. MHTepdepenuns BoaH. [lorstue o audpaxiuy BoyH. 3ByKOBbBIE BOJIHBL Y JIBTPa3BYK
U €T0 IIPUMEHEHHUE.

Memoncmpayuu  OOpa3zoBaHMe U  pacHpocTpaHeHHWEe ympyrux BojH. OOpasoBanue U
pacrnpocTpaHeHHe YIpyrux BoyiH. YacToTa KoneOaHui 1 BbICOTAa TOHA 3BYKa.

CB0OOIHBIE NEKTpOMAarHuTHeIe KoseOaHusi. CBOOOAHbBIE U BHIHYK/IEHHBIE MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc

a

JlaGopaTopHble 3aHATHSA
W3mepeHue UITMHBI 3ByKOBOM BOJIHBI IO pe3yJIbTaTaM HaOJI0ICHHH HHTEpEPEHIINH 3BYKOBBIX
BoJTH. Habmoienne u oObsicCHEHUE SIBJICHUI HHTEepdEePEeHITNN U TUPPAKIIUA MEXaHUIECKUX BOJIH.
[IpencraBnenue obnacTeil MpUMEHEHHs YIbTPa3BYyKa U MEPCIIEKTUBHI €T0 UCIIOIb30BaHUS B Pa3IMYHBIX
o0acTax HayKH, TEXHUKH, B METUIIHE.
W3noxxeHue CyTu 3KOJIOTUYECKUX MPOOsIeM, CBA3aHHBIX C BO3JICHCTBUEM 3BYKOBBIX BOJIH Ha OPraHU3M
YeJ0BeK

21




4.3
JJIeKTPOMarHuTHbIE
KOJIeOaHN s

Buabl yueOHO# nesiTeJIbHOCTH CTY/A€HTOB:

Habmonenue ocruiorpaMM rapMOHUYECKHX KOJIeOaHU CHITBI TOKA B LIETIH.

H3mepeHne 271eKTpOEMKOCTH KOHIeHcaTopa. Mi3Mepenne MHIyKTUBHOCTD KaTyLIKH.

HccnenoBanue sABIEHU 2JIEKTPUYECKOIO PE30OHAHCA B IIOCIIEI0OBATEILHOM LIETIH.

[TpoBenenue aHaoruu Mexay GU3NYECKUMHU BEIMYNHAMU, XapaKTEPU3YIOIUMI MEXAHUYECKYIO U
3JIEKTPOMArHUTHYIO KOJICOATEIbHbBIE CUCTEMBI.

Pacder 3HaueHUN CUIIBI TOKA M HANIPSDKCHMSI HA DJIEMEHTaX LENU IIEPEMEHHOrO TOKA.

HccnenoBanue npuHIuna aeictus Tpancgopmaropa. McecnenoBanue npuHLIKIA IeHCTBUS TeHepaTopa
nepeMeHHoro Toka. Mcnonbs3zoBanue MHTepHeTa [u1st morcka nHGOpMAaLUU O COBPEMEHHBIX CIIoco0ax
1epeIadn IEKTPOIHEPIUU

Tema 4.4
DJIeKTPOMATHUTH
bl€ BOJIHBI

DNEKTPOMAarHUTHOE TOJ€ KaK OCOOBI BHUJ MaTepUu. DIEKTPOMArHUTHBIE BOJHBL. BuOpartop
I'epuia. OTKpBITHIN KoOJeOaTenbHBIM KOHTYp. M300perenue pamuno A. C. IlomoBwiM. [lonsTHe 0
pamuocssizu. [IpuMeHeHne 31eKTPOMarHUTHBIX BOJIH.

Hemoncmpayuu

Pagnocss3b

W3nmydeHue u nmpuem dJIeKTPOMArHUTHBIX BOJIH.

Buabl yueOHO# nesiTeJIbHOCTH CTYA€HTOB:

OcyiecTBieHue paauonepeaadn u paguonpuema. McecnenoBanue CBOWCTB AIEKTPOMArHUTHBIX BOJIH C
MOMOIIHI0 MOOMIIBHOTO TesedoHa.

Pa3BuTHE IEGHHOCTHOTO OTHOILIEHUS K U3y4aeMbIM Ha YpOoKax (U3UKH 00bEKTaM U OCBaMBaeMbIM BUJaM
nesTenbHOCTH. OOBsICHEHHE TPUHIMITUATFHOTO Pa3INdus IPUPOJIBI YIIPYTHX U JIEKTPOMATHUTHBIX
BOJIH. M31105%KeHNe CyTH 3KOJIOTUYECKUX MPOOIeM, CBA3aHHBIX C AJIEKTPOMArHUTHBIMU KOJIe0aHUSIMU U
BOJIHAMH.

OOBsICHEHHE POJIH YJICKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX MCCIIEOBAHUSIX BCeneHHOM.

Pa3gea 5. Onruka

Tema 5.1 Ilpupona
cBeTa

CKOpOCTh pacipoCTpaHEHHUs CBE€TA. 3aKOHBI OTPAXKEHUS U TIpesioMiieHus cBeTa. [losHoe
orpakenue. JIunzel. ['a3 kak ontudeckas cucrema. OnTudeckue mpudophl.
JdemoncTpanum:

3aKOHBI OTPAKEHUS U MPETOMIICHHS CBETA.

[losnHOE BHYTpEHHEE OTpaKEHHE.

OnTuueckue npruOOpHI.
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IpakTuyeckne 3ausiTus «M3ydenne n3o0paxeHUs: IPEIMETOB B TOHKOU JTMH3E»

Buabl yueOHO# 1eSiTeJIbHOCTH CTYA€HTOB:

[IpuMeHeHne Ha MPAKTHKE 3aKOHOB OTPAKEHUS U IIPEJIOMJICHUS CBETA MIPH PEILICHUH 3a/1a4.
OnpeneneHre CIEKTPAIbHBIX PAaHUIl YyBCTBUTEIBHOCTH YEJIOBEUECKOTO IJ1a3a.

YMeHue CTpouTh U300paXKEHUS MPEMETOB, JaBaeMble IMH3aMH. PacyeT paccTOsSHUS OT JTHH3BI
JI0 H300paKeHUS TIPEAMETA.

PacueT onTudeckoil CHIBI TUH3EI.

N3mepenne poKyCHOTO pacCTOSTHUS JTUH3HI.

HcnpiTanue Moeneid MUKpOCKOIIA U TEJIECKOIA

Tema 5.2
BoJuHoBbIe
CBOIiCTBAa cBeTa

HNurtepdepentus ceeta. KorepeHTHOCTh CBETOBBIX JTyueit. THTepdepeHius B ToHKUX TuieHKax. [Tomockl
pasHoit TonmHbl. Konbua HetoTona. Mcnonbs3oBanne nHTEpPepeHInn B HAyKE U TEXHUKE.
Hudpakmus ceera. Jludpaxiys Ha menu B mapauieabHbIX Tydax. Judpaknunonnas pemerka. [loastue
o rosnorpaduu. [lonspuzanus nonepeunsix BoiH. [Tonspusanus ceera. J[BoifHOE TyyenpenomieHHe.
[Tonsponnsl. Jucnepcust ceeta. Buabl criekTpoB. CriekTpbl ncmyckanusi. CeKTpbl MOTJIONIEHHUS.
VYasTpaduoneroBoe u nHppakpacHoe uznydeHus. PeHTrenoBckue myuu. VX nmpupoa u cBoicTBa.
JdemoncTpanum:
HNuTtepdepenius
cera. Judpaxuus
CBeTa.
ITonspusanus ceera.
[TomyyeHue cnekTpa ¢ HOMOLIBIO PU3MBI.

[TonyyeHue cieKTpa ¢ MOMOIIBIO AUPPAKIIMOHHON pereTKU. CeKTPOCKOIIL.

IIpakTnyeckue 3aHATHS
«M3yuyenune unrepdepeHunu u Jupakiuy cBeTa»

«Fpa)IYI/IpOBKa CIICKTPOCKOIIA 1 ONIPCACTICHHUC NJIMHBI BOJIHBI CIICKTPAJIbHBIX JIUHUAI»
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Buabl yueOHO# nesiTeJIbHOCTH CTY/A€HTOB:

Hab6nronenue siBnenus uatepdepeHIiny dIeKTPOMArHUTHRIX BoJIH. HaOmroneHue siiaeHus qudpakiuu
SJICKTPOMArHUTHBIX BOJIH. Ha6moz[eHﬂe SABJICHUSA MMOJIAPU3ALUA SJICKTPOMArHUTHBIX BOJIH. I/I3MepeHHe
JUTMHBI CBETOBOM BOJIHBI IO pe3yJibTaTaM HaOoIeHUS siBieHus nuaTeppepenuu. Habmonenue spneHus
mudpakiuu ceeta. HabmoieHue siBieHus MOJIIpU3aliiy U aucnepcun cBeta. [louck paznmuunii u
CXOZCTBa MEXAY AU(PPAKIIMOHHBIM U JUCIIEPCUOHHBIM crieKTpaMu. [IpuBeneHue npuMepoB MOsBICHUS B
NPUPOJIC U MCTIOJIb30BAaHMSI B TEXHUKE SIBICHUIN HHTEphEepeHIUH, TUPPaKIUH, TOISAPU3ALUU U
mucnepceun ceeta. [lepeuncienrie MeTo10B O3HAHUS, KOTOpbIE

MCIIOJIb30BaHbI NIPU U3yUEHUH YKa3aHHBIX SIBICHUN

Pa3zgen 6. JiieMeHTbI KBAHTOBOW QU3NKHU

Tema 6.1
KBanToBasi onTuka

KBanToBas runoresa [nanka. ®@oronsl. Buemnwuit potosnexkrpudeckuii 3pdext. BayTpeHHui
dororddexr. Tumbl HOTOIIEMEHTOB.

Hemoncmpayuu

dotorpdexr.

Buabl yueOHO# 1esiTeJIbHOCTH CTYA€HTOB:

Hab6mronenue dotosnexkrpuueckoro sdpdekxra. OobsicHeHne 3axkoHoB CTOIETOBa HA OCHOBE
KBAHTOBBIX MIPE/ICTABICHHIA.

Pacuet MmakcMMaIbHOM KUHETHYECKOM YHEPTUH AJIEKTPOHOB MPH HOTOIIEKTPUIECKOM I DeKTe.
Omnpenenenne pabOTH BBIXO/1a MJIEKTPOHA MO TpaduKy 3aBUCUMOCTH MaKCUMAaTbHOU KHHETUYECKOM
SHepruu GOTOAIEKTPOHOB OT YaCTOTHI cBeTa. MI3mepeHne paboThl BBIX0/1a DJIEKTPOHA.
[epeuncnenne npuOOPOB YCTAaHOBKH, B KOTOPBIX MPUMEHsIETCS 0€3- HHEPIMOHHOCTH (poTor(hdeKTa.
OO0BsicHeHHE KOPITYCKYJISIPHO-BOJTHOBOTO JTyan3Ma CBOHUCTB (hoTOHOB. OOBSICHEHUE POITH
KBaHTOBOM

ONITHKH B PA3BUTHU COBPEMEHHOU (pH3UKU
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Tema 6.2
duzuka aToma

Pa3Butue B3IIIsSI10B Ha CTPOCHKE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJIOpoJa. SnepHas
mozenb aroma. OneiTel J. Pesepdopna. Monens atoma Bomoposa o H. bopy. KBantoBbsie reHepaTopsi.
Buabl yueOHO# nesiTeJIbHOCTH CTYA€HTOB:

Habmionenne nuHeHuaThIX CIIEKTPOB.

PacueT 4acTOThI M 1JIMHBI BOJIHBI UCITyCKA€MOT'O CBETA IIPU NIEPEXOE ATOMA BOJOPOAA U3 OJHOTO
CTAIIIOHAPHOTO COCTOSTHUS B Apyroe. OObsICHEHHE MTPOUCXOXKIACHUS TUHEHYATOrO CIIEKTpa aToMa
BOZIOPO/IA U pa3INyusl JMHENYATHIX CIIEKTPOB Pa3IMUHbIX ra3oB. MccneqoBanue TMHENYATOro

cnekrpa. MccnenoBanue npuHIuna padoThl JIOMUHECIICHTHOH JTaMiibl. HaOmroieHne u o0bsICHeHHE
NpUHIMIA AeHCTBUA Ja3epa. [I[puBeneHre npuMepoB UCIIOIb30BAHMS JIa3€pa B COBPEMEHHOM HayKe U
TEXHUKE.

Ncnonb3oBanue MuTepHeTa st morcka MHGOpMAIMK O IEPCIIEKTUBAX MPUMEHEHHS Jlazepa
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Tema 6.3 ®usuka
aTOMHOTO siipa

EcrecTBeHHast paJiOaKTUBHOCTh. 3aKOH PaJl0aKTUBHOTO pacnaaa. CrocoObl HAOMIOACHUS U
perucTpanuu 3apsHkeHHbIX yactuil. Dddext BaBunoBa — Uepenkosa. CTpoeHHE aTOMHOTO sJIpa.
Jledext Macchl, SHEPTHsI CBA3HM U YyCTOWYMBOCTH AaTOMHBIX siiep. SaepHble peakunu. MckyccTBeHHas
PaauOaKTUBHOCTG. JleneHne TsHKebIX

sanep. Llennas saepHas peakuus. YIpasisieMas LelHas peakuus. SnepHselii peakrop. [lonyuenue
PaauOaKTUBHBIX U30TONOB U UX IPUMEHEHUE. bruonornyeckoe 1elCcTBUE paIuOaKTUBHBIX U3TyYECHHM.
DneMeHTapHbIE YaCTULIBI.

JdemoncTpanum:

CueTurK HOHU3HPYIOINX U3JIyYEHUH.

JIuneluaTpie CIEKTPHI PA3JIMYHBIX BELIECTB.

N3nyuyenue nazepa (KBaHTOBOTO T€HEPATOPA).

Buabl yueOHOiI1 1eATEJIbHOCTH CTY/I€HTOB:

Habmonenue TpekoB anbda-dactull B kamepe Bunbcona. PeructpupoBanue siiepHbIX U3ITy4eHUH

¢ moMouIpto cueturka [ eiirepa.

Pacuer sHepruu cBsi3u aTOMHBIX sJEP.

Omnpenenenue 3apsga 1 MacCOBOTO YMCIJIa aTOMHOTO Siipa, BO3HUKAIOILETO B pe3yJIbTaTe
PaauOaKTUBHOTO pacraja.

Brrancnenue sHeprun, 0CBOOOKAAOIICHCS TPH PAAMOAKTUBHOM

pacnazae. OnpeaeneHue NPOAYKTOB SACPHOU pEaKIUH.

Brruncienue sHeprum, 0cBOO0XKIAIOIIEHCS PH SIIEPHBIX peakuusax. [lonnmanue npeumMymiecTs u
HEJOCTATKOB UCIOJIb30BAaHUS aTOMHOM HEPIUU U HOHU3UPYIOIINX U3JIYYEHU B IPOMBIIUIEHHOCTH,
MEJULIIHE.

W3noxxeHue cyTu 3KOJIOTUYECKUX MPOOJIeM, CBA3aHHBIX ¢ OMOJOTHYECKUM JIEHCTBUEM PaJHOAKTUBHBIX
U3JIy4CHUM.

[TpoBenenme knaccudukay 3JI€MEHTAPHBIX YaCTHUIL 10 UX (PU3NUECKUM XapaKTepuCTHKaM (Macce,
3apsy, BpEMEHH KU3HU, CIIMHY U T.[1.).

[Tonnmanue 1eHHOCTEN HAyYHOTO MMO3HAHUSI MUpa HE BOOOIIIE /IS YETIOBEUECTBa B LIEJIOM, a JIs
KaXJI0r0 00y4aronierocs IMYHO, [IEHHOCTEH OBJIaJeHUS METO0OM HAYYHOT'O MTO3HAHUS IS
JOCTHKEHUS yCIiexa B JI00OM BUJIE MPAKTUYECKOM 1eATEeNbHOCTH

Pa3zgen 7 . DBosronus Beenennoi
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Tema 7.1 Ctpoenne | Hama 3Be3Has cucrema — I'anaktuka. [lpyrue ranaktuku. beckoneunocts Beenennoit. [lonsitue o
U pa3BUTHE Kocmolioruu. Pacmmpsitomasics Becenennas. Monens ropsiueit Becenennoit. CtpoeHne M IpOUCXOXKIECHUE
Bceesiennon lanaktuk.
Jlemoncmpayuu: connednas cucrema gororpaduu mwianer. CTpoeHUE U IBOIONHS BceelneHHOi.
Buabl yueOHOiI1 1eATEJIbHOCTH CTY/I€HTOB:
Hab6nronenue 3a 3Be3namu, JIyHOU 1 TaHeTaMu B Teneckon. HabmoneHre COTHEYHBIX MSTEH C
MOMOIIIBIO TEJIECKONa ¥ COJTHEYHOTO dKpaHa.
Hcnons3oBanue MHTEpHETA [T TOMCKA N300paskeHUI KOCMHUECKUX 00BEKTOB U MH(OpMaIu 00
ux ocobeHHoCTsIX OOCYXIeHHEe BO3MOXKHBIX CIICHApHUEB 3BoOJIONMHN Beenennoit. Micnons3oBanue
WuTepHera ais moucka coBpeMeHHON nH(popmMalun o pazsutiun Beenennoii. Onienka nHpopmanuu ¢
MO3UIMH €€ CBOICTB: 1I0CTOBEPHOCTH, OOBEKTUBHOCTHU, TIOJTHOTHI, aKTYaJIbHOCTH U T. JI.
Tema 7.2 Tepmosinepusiii cuaTes. [Ipobiema TepmosimepHoit sHepreTuku. DHeprust CoHIA U 3Be37]. DBOTIOIUS
9BoJIIOIMSA 3BE3]I. 3Be31. [Ipoucxoxaenne CONHEUHON CUCTEMBI.
I'mnore3a Jemoncmpayuu:
MPOUCXOKIEHUS Kapra JlyHsl 1 mianer.
CoanevHoi
CHCTEMBI
Buabl yueOHO# 1esiTeJIbHOCTH CTY/I€HTOB:
Brruncienue sHepriuu, 0cBOO0KIAIOIMIEHCS PH TEPMOSACPHBIX
peakmusax. DopmyaupoBka mpoOIeM TEPMOSICPHON YIHEPTETUKH.
OObsicCHeHHE BIUSHUS COJTHEUHOM akTHBHOCTU Ha 3emutro. [lonumanue ponu
KOCMHUYECKHX UCCIEA0BAaHUM, UX HAYYHOTO U SKOHOMHUYECKOIO 3HAYCHMUS.
OO0cyxIeHne COBPEMEHHBIX TUTIOTE3 O MPOUCXOKACHUU COTHEYHON CHCTEMBI
KoncyabTanuu 10
Bcero 206

JUist XapaKTepUCTUKU YPOBHS OCBOCHHSI yUeOHOTO MaTepraa UCTIONb3YIOTCS CIEAYIONe 0003HAYCHUS:
1. — o3HaKOMUTENBHBIN (y3HABaHUE paHEe U3YUYEHHBIX 0OBEKTOB, CBOWCTB);
2. — peTPpOAYKTUBHBIHN (BBIMOTHEHUE ACITEIHHOCTH 110 00pa3ily, HHCTPYKITUHU HIIH MO PyKOBOJCTBOM)
3. — IPOAYKTUBHBIN (MJITAHUPOBAHUE U CAMOCTOSTENILHOE BBIIIOJIHEHHE JESITEIbHOCTH, PEIICHUE TPOOIEMHBIX 33/1a4)
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6. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOI
JAEATEJBHOCTHU CTYAEHTOB

Conep:xxkanue o0y4eHust

XapakTepucTHKA OCHOBHBIX BH/I0B J1eSITeJIbHOCTH
CTY/I€HTOB
(Ha ypoBHe y4eOHBIX JeilcTBUII)

Pasnen 1. Mexanuka

Pacno3naBaTh MeXaHUYECKHE SIBICHHS U OOBSICHATH Ha
OCHOBE MMEIOIIUXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIH

YCIIOBUS IPOTEKAHUS ATHX SBJICHHI: pABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE IBHKEHUE, CBOOOTHOE
NaJieHue TeJ, HEBECOMOCTb, PABHOMEPHOE JBUYKEHHUE 10
OKPY>KHOCTH, MHEPIIHS, B3AUMOJICHCTBHE TEIT;
OnuchiBaTh W3YUYCHHBIE CBOWCTBA T W MEXaHHYECKUE
SIBJICHHSI, MCTIOJIb3Ysl (PU3MYECKUE BETUYUHBI: MyTh, CKOPOCT,
YCKOpEHHe, Macca Teja, IUIOTHOCTh BEIeCcTBa, Cuia,
JaBJIeHWE, UMITYJIbC TeJla, KHHETHYECKas YHEPTHs,
MOTEHIMAIbHAs SHEPTUs, MEXaHU4YecKas padora,
MexaHn4deckas MomHocth, KITJI mpoctoro mexanusma, cuia
TPEHMSI; IPU ONKMCAHUU MPABUIBLHO TPAKTOBATH (DU3UUECKHIA
CMBICJT UCTIOJIB3YEMBIX BEJIMUWH, UX 0003HAYCHUS U

€IMHHIIB U3MEPEHHUSI, HAXOAUTH (POPMYJIBI, CBSA3BIBAIOIIIE
JaHHYIO (PU3UYECKYIO BEIMUMHY C IPYTUMH BEIIMYNHAMU,
AHaJIM3UPOBATH CBOICTBA TEJ, MEXaHUYECKHE SBIICHUS U
MIPOIIECCHI, UCTIOJIB3YST (PU3UYECKUE 3aKOHBI U TTPUHITUTIBL:
3aKOH COXpaHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
paBHozeicTByomas cuna, I, II u Il 3akonsr HeroToHa,

3aKOH COXPaHEHHS UMITYJIbCA; TIPH 3TOM pa3IniaTh
CJIIOBECHYIO (hOPMYJTUPOBKY 3aKOHA U €T0 MAaTEeMaTHIECKOE
BhIpaxeHre; Pa3iu4aTs OCHOBHBIE MPU3HAKHI U3YYCHHBIX
bu3UYeCKUX MOJIeTIei: MaTepralbHas TOUKa, HMHEPIIUaIbHas
CHCTEMa OTCUETA;

Pemarp 3amaum, wucnonb3ys ¢uU3HYECKHE 3aKOHBI (3aKOH
COXPAaHEHUS YHEPTUH, 3aKOH BCEMUPHOTO TATOTCHUSI, IPUHIIUIL
cynepnozuiun cuit, I, II w III 3akonsl HproToHa, 3akoH
COXpaHEHHUS HUMIyIbca) ©  (OPMYJNBI,  CBS3BIBAIOIINE
bu3nvecKkue BETWYUHBI (IIyTh, CKOPOCTh, YCKOpEHHE, Macca
TeNa, IIOTHOCTh BEUIECTBA, CHUJIA, JAaBIICHUE, UMIYJLC Tea,
KHHETHYECKas DHEprus, MTOTCHIINAIbHAS JHEprus,
MexaHudeckas paboTa, MexaHW4eckas MomHocTh, KIIJ
MPOCTOTO0 MEXaHU3Ma, CUjia TPEHUSl CKOJIbKEHHsI): Ha OCHOBE
aHaJM3a YCJOBHS 3a7a4d BBIICTATh (PU3NUECKHE BEIUYHHBI U
dbopMyInbl, HeoOXoauMBbIe i €€ pEIIeHHs, U TMPOBOIUTH
pacyEThI.

Hcnonp3oBaTh 3HAHUS O MEXaHMYECKHX SBICHHUSIX B
MOBCETHEBHON KU3HM I OOecTieueHus] O0e30MacHOCTH TpH
oOpamieHun ¢ mpubopaMd U TEXHUYECKUMH YCTPOHCTBAaMH,
JUII  COXpAaHEHHWS  370pOBbS W COOJIONEHUS  HOPM
HKOJIOTMYECKOT0 MTOBEJCHUS B OKpY>KAIOIEH cpefie;
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Paznen 2. OcunoBst MKT.
TepMoauHamuka

Pacno3HaBaTh TEILIOBEIC SBICHUS U OOBSICHITH HA OCHOBE
MMEIOIIMXCA 3HAHUI OCHOBHBIE CBOMCTBA UJIN YCIOBUSA
NPOTEKaHUS ATUX SIBICHUNA: TUPPy3us, H3MEeHEeHUEe 00BEMa
TeJ TIPU HarpeBaHuU (OXJIAXKICHHH ),00JIbIIIast CKUMAEMOCTh
ra3oB, Majasi C’KUMaeMOCTb JKHJIKOCTEN U TBEPABIX TEN;
TEIIJIOBOE PaBHOBECHE, HCIIApEHUE, KOHICH CAIIUs, TIJIaBJICHUE,
KPUCTAITN3AIs, KHTICHUE, BIAKHOCTh BO3AyXa, Pa3INYHbIC
CIoCcOOBI TEeTUIONEpeIavuu;

OnucpiBaTh W3yYCHHBIC CBOMCTBA TEJ U TETUIOBBIE SIBIICHUS,
HCIIOJIb3YA (1)I/I3I/I‘-I€CKI/IG BCJINYHHBI: KOJIMYCCTBO TCIIJIOTHI,
BHYTPCHHSISI DHEPTUS, TEMIIEPATypa, YAelbHas TeIUIOEMKOCTh
BCIICCTBA, YAC/IbHAA TCIJIOTA IVIABJICHUA U Hap006pa30BaHH;1,
yAeJbHAs TETUIOTa CrOpaHus TOTUIMBA, KO3(PHUIIUESHT
IIOJIC3HOI'O I[eﬁCTBHH TCIUIOBOI'O ABUTATCIIA; ITPU OMMUCAHUN
NPaBUIBHO TPAKTOBATH PU3MUECKUI CMBICI HCITOJTB3YEMbIX
BCJINMYHH, UX O603H3.‘-I€HI/I$I " CIUHHUIIBI UBMCPCHU A, HAXOAUTh
(bopMyIIBI, CBA3BIBAIOIINE JaHHYIO (PH3HUECKYIO BETHUMHY C
APYyruMu BCIIMUMHAMMU.

AHanu3upoBaTh CBOICTBA TEJ, TEIJIOBBIE SIBJICHUS U
MPOLIECCHI, UCTIOJIb3YS 3aKOH COXPAaHEHUS SHEPTHH; pa3IU4aTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTH4eCKOe
BBIpaXXCHHE;

PaznuyaThk OCHOBHBIE MPU3HAKU MOJIETIEH CTPOEHUS Ta30B,
KUAKOCTEN U TBEPIBIX TEIl.

Pemats 3amaun, HCnosb3ys 3aKOH COXPAHEHUS SHEPTHH B
TEIUIOBBIX MpoIeccax, (hOpMyJIbl, CBSI3bIBAIONINE (hU3HUECKe
BEJIMYMHBI (KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPI U,
TEeMIIeparypa, yAeabHas TeIUIOEMKOCTh BEIIECTBA, YeIbHas
TETIJIOTA TUIABJICHUS U ITapoo0pa3oBaHusl, yaeabHas TeIUI0Ta
CTOpaHUs TOIUTUBA, KOAPPHUIIMEHT MOJIE3HOTO ASHCTBUS
TETIJIOBOTO JABUTATEJIS): HA OCHOBE aHAJIM3a yCIOBUS 3a1aui
BBIJICNIATH (PU3NUECKUE BEIIMYMHBI U (POPMYJIbI, HEOOXOIMMBbIE
JUTA €€ peNeHUs, U MPOBOJUTH PACUETHI.

Hcnonp30BaTh 3HaHUS O TEIUJIOBBIX SBJICHUSX B TOBCEIHEBHON
YKU3HU 171 oOecriedeHnst 0€30IacHOCTH MPU 00paIleHUH C
npuOOpaMu U TEXHUYECKUMH YCTPONUCTBAMHU, JIJIsl COXpaHEHUS
3JI0POBbsSI U COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT'0 TIOBEACHUS B
OKpYXaroIieu cpene; MpUBOIUTH MPUMEPBI paOOThI IBUTaTENIEH
BHyTpeHHero cropanus ([IBC), TennoBsix u
TUJIPORJICKTPOCTAHIIHIA;

Pazgen 4.
DNeKTpOAMHAMUKA

Pacno3HaBaThb 3JIeKTpOMarHUTHBIC SIBJICHUS U OOBSICHATH HA
OCHOBE UMEIONINUXCS 3HAHUM OCHOBHEIC CBOMCTBA MJIN
YCJIOBUS NPOTEKAHUS ITUX SIBJICHUM: DJIEKTpU3aLUs TEll,
B3aMMO/JICHCTBUE 3apsA 0B, HArpEBaHUE TPOBOJIHUKA C TOKOM,
B3aMMOJICVCTBUE MAarHUTOB, JJIEKTPOMAarHUTHas: MHYKLUS,
JIEUCTBME MArHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM.
OnucpIBaTh U3yYEHHBIE CBOWCTBA TEJ U JIEKTPOMATHUTHBIE
SIBJICHHSI, HCTIONB3YS (PU3NYECKUE BETUUNHBI:
ANEKTPUYECKUN 3apsl, CUila TOKA, IJIEKTPUIECKOE
HanpsHKEHUe, AIEKTPUUECKOE COMIPOTUBIIEHUE, YIETbHOE
COMPOTHBIICHUE BEMIECTBA, pa00Ta TOKA, MOIITHOCTh TOKA,
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P ONMCAHWH MIPABUIIBHO TPAKTOBATH (PU3UUYECKUN CMBICIT
UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBI
U3MEPEHUS; YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO
bu3NYECKyI0 BEIUYUHY C APYTUMHU BEIMUYNHAMU;
AHaJIM3UPOBATH CBOICTBA TN, JICKTPOMATHUTHBIC SIBIICHUS
U TIPOIIECCHI, UCTIONB3Ysl (PU3NUECKHE 3aKOHbBI: 3aKOH
COXPaHEHHUS IIEKTPUUECKOTO 3apsiia, 3akoH Oma IS ydacTka
uenw, 3akol Jxoyns—IJIeHiia; mpu 3ToM pa3inyarh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTH4YeCKOe
BBbIpaXXCHHE;

Pematsb 3a1aun, ncnomib3ys pusnueckue 3akoHsl (3aKkoH OMa
JUISl ydacTka 1enw, 3akoH Jxoyns—IJlenna) u popmyiisl,
CBsI3BIBAIOIIME (PU3MUECKUE BETHMYMHBI (CHIa TOKA,
AIEKTPUUYECKOE HAIPSHKEHHE, DJIEKTPUUECKOE COTIPOTUBIICHUE,
yZeIbHOE COTPOTUBIICHUE BEIECTBA, pab0oTa TOKa, MOITHOCTh
TOKa,, POpMyJIbl pacuéTa 3JIEKTPUUECKOTO COMPOTUBICHUS MPU
MOCIIE0BATEIFHOM U TIApaNIeTbHOM COSTUHEHUN
MIPOBOIHUKOB); Ha OCHOBE aHAJIN3a yCIIOBUS 3a]]a41 BBIICTISATh
bu3nvecKue BeTUINHBI U (DOPMYJIIbI, HEOOXOIUMBIE /IS €
pElIeHUs, ¥ IPOBOIUTH PACUETHI.

Hcnonb3oBath 3HaHUS 00 3JIEKTPOMArHUTHBIX SBJICHUSX B
MIOBCEHEBHOM KU3HU 1151 oOecrieueHust 0€30MacHOCTH MPU
oOparreHuu ¢ nprudopamMu U TEXHUYECKUMH YCTPOMCTBAMH,
JUIS COXpAaHEHUS 3/I0POBbS U COOJIIOJICHUS HOPM
9KOJIOTMYECKOro OBE/IEHUS B OKpYXKalollel cpere.

Pasnen 5. Konebauus u
BOJIHBI

Pacno3naBaTthb sBJIeHUS U O0BACHATH Ha OCHOBE HMEIOIINXCS
3HaHHﬁ OCHOBHBEBIC CBOﬁCTBa nJjm yCJIOBI/I}I HpOTeKaHI/IH OTHUX
SIBJICHH: KOyie0aTeIbHOE IBHKEHUE, PE30HAHC, BOJTHOBOE
JOBUXXECHHUE,

OnuchIBaTh U3yYEHHBIE CBOWCTBA TEJ U SBJICHUS, UCIIOJb3YS
q)HBHHGCKI/Ie BCJIIMYHUHEBIL: aMHJII/ITy,Z[a, nepnoz[ 1 9aCToTa
KoJIeOaHu, IJTMHA BOJTHBI M CKOPOCTh €€ pacIpOCTpaHEHNS,
IpY ONMCAaHUX NMPABUIIBHO TPAKTOBATH (PU3UUECKUN CMBICI
WCITOJIB3YEMBIX BEITUYMH, X 0003HAYCHHS U CTMHUIIBI
U3MEpPEHUs], HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(GU3UYECKYIO BETUYNHY C PYTUMHU BETUIMHAMU;

PemaThb 3a1aun, ucionb3ys GOpMyIIbl, CBA3BIBAIOIINE
bu3nYecKue BeIUINHBI (aMIUTUTY1a, IEPUOJT U 4YacTOTa
Kosie0aHu, IJIMHA BOJTHBI M CKOPOCTH €€

pacrpocTpaHeHHUs ): Ha OCHOBE aHAJIM3a yCIIOBUS 3aa9u
BBIJICJIATH (PU3NUECKUE BEIIMYUHBI U (POPMYJIHI,
HEO0OXOAMMBIE IS €€ pelIeHus, U TPOBOUTH PACUETHI.
I/ICHOJIB30B3T]> 3HAHUA O KOJIGGH.TG.HBHBIX JOBUXKCHUSIX B
MOBCETHEBHOM KU3HHU JIJIs1 00ecredeHus: 0€30MacHOCTH TPH
oOpalieHuu ¢ npudopamMu U TEXHHYECKUMHU

YCTPONCTBAMH, JJIs1 COXPAHEHUS 370POBbs M COOTIOICHUS
HOPM DKOJIOTHYECKOTO MOBEICHMSI B OKPYIKAIOLIEH Cpeae;
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Paznen 5. Ontuka Pacno3HaBaTh ONTHYCCKHE SIBIICHHUS U OOBSICHATH HA OCHOBE
MMEIOIINXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIU YCIIOBHS
IIPOTEKAHUs ITUX SIBICHUI: IIPSIMOJIMHEWHOE PACIIPOCTPAHCHUE
CBETa, OTPAXEHUE U MPEIOMIICHHE CBETa, TUCIIEPCHs CBETA;
OnuckIBaTh N3y4YCHHBIC CBOMCTBA TN M ONTUYECKHE
SIBJICHUS, UCTIONB3Ys PU3NUECKHE BETUYHHBL: (POKYCHOE
paccTosiHUE U ONTUYECKas CHJIA JIMH3BL; TPH OMUCAHUH
MPAaBUJIBHO TPAKTOBaTh PU3NYECKUI CMBICI UCIIOJIb3YEMBIX
BEJIMYMH, X 0003HAYCHHUSI U SAMHUIIBI U3MEPCHHSI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTHMH BETUYMHAMU;, AHAJIU3UPOBATH
CBOICTBa TeJ, ONTUYECKHE SBJICHUS U MPOLIECCHI, UCIIOIb3YS
buznYeCcKre 3aKOHBI: 3aKOH MPSMOIUHEHHOTO
pacnpocTpaHeHus CBETa, 3aKOH OTPAXKEHUS CBETA, 3aKOH
MPETIOMIICHUS CBETA; MPU 3TOM Pa3IndaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BBIPAKEHUE;
PemaTts 3a1aun, ncnomb3ys Gpusnyeckue 3aKoHbI (3aKOH
PSIMOJIMHEHHOTO PACIIPOCTPAHEHHMSI CBETa, 3aKOH
OTPa)KEHUS CBETA, 3aKOH MPEJIOMJICHUS CBETa) U (hOPMYJIBI,
CBsI3BIBAIOINE (U3MUECKUE BETHUUHBI ((DOKYyCHOE
paccTosiHUE U ONTUYecKasi CUJia JIMH3bI), HA OCHOBE aHaJIN3a
YCIIOBUS 33]]a41 BBLACTSATh (U3MUECKUE BETHUNHBI U
dbopMyIibl, HeOOXOIUMBIE IS €€ PEeLIeHHs], U TPOBOAUTD
pacyETshl.

Hcnonb3oBaTh 3HaHMS 00 ONTHYECKUX SBJICHUIX B
MOBCETHEBHOM JKU3HU JIJIsl 0OecreueHus: 6€30MacHOCTH

pu OOpaIIeHNH ¢ MPUOOPaMH U TEXHUUECKUMH
YCTPOMCTBAMH, JJISI COXPAHEHHUSI 3JI0POBbSI U COOJIOACHHUSI
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY Kalollel cpeie.
I[IpuBOANTHL TPUMEPHI TPAKTUIECKOTO UCIIOIE30BaAHUS
(bU3HYECKUX 3HAHUN 00 ONTUYCCKUX SBJICHUSX.

HaxoauTh anekBaTHYIO MPEAJIOKEHHOM 3a1a4e PU3NIECKyI0
MOJIeJTb, pa3pemiaTh MpooIeMy Ha OCHOBE HMMEIONTUXCS 3HAHUH
06 OIITUYCCKUX SIBJICHUAX C UCIIOJIB30BAHHUEM
MaTeMaTU4YeCKOro armapara i OIleHUBATh PEaTbHOCTh
nonyquHoro 3HAYCHUA (bmnqeacoﬁ BCJIIMYMHEIL.

Paznen 6-U3HCM€HTBI Pacrio3HaBaTh KBAaHTOBEIC SABJICHHS U OOBICHITHL Ha OCHOBE
KBAHTOBOH (H3MKH HUMEIOIIMXCSI 3HAHUH OCHOBHBIC CBOWCTBA WITH YCIIOBHS
MPOTEKAHUA ITUX ABJICHUMN: €CTECTBEHHAs! U UCKYCCTBEHHAs
PalHOaKTUBHOCTh, BOSHUKHOBEHHE JINHENYATOr O CIIEKTpa
WU3JIyYEeHUS,

OnuchIBaTh U3yYEHHBIE KBAHTOBBIEC SIBJICHUS, UCIIONb3YS
(bu3HYEeCKrue BEIMYHHBI: CKOPOCTH JJIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI M YaCTOTA CBETA, IIEPUOJ ITOJypacnaaa; npu
OTIMCAaHUU TTPABUJILHO TPAKTOBATh (PU3MUECKHUI CMBICT
UCIIONIb3YEMBIX BEIMYUH, X 0003HAUCHUS U CTUHUIIBI
W3MEPEHHS; YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYO
(bU3HYECKYIO BEIMUUHY C APYTUMHU BETHUNHAMU, BBIYUCIISATH
3Ha4YCHHE (PU3NUECKON BETUUUHBI.

AHAJIU3UPOBATH KBAHTOBBIE SIBJICHUS, UCIIONb3YS
(bu3HYeCcKre 3aKOHBI U TTOCTYJIAThI: 3aKOH COXpPaHEHUS
DHEPIMH, 3aKOH COXPAaHEHHUs! DIIEKTPUYECKOTrO 3apsiaia, 3aKOH
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COXpaHEHUs1 MaCCOBOI'O YUCIIA, 3aKOHOMEPHOCTH U3JIyYECHUS
Y TIOTJIOLICHHS CBETA aTOMOM;

Pa3iMyaTh OCHOBHBIC IIPU3HAKY IUIAHETAPHOU MOJEIN
aTOMa, HYKJIOHHOW MOJIEJIM aTOMHOTO 1pa;

IIpuBOAUTH ITpUMEPBI IPOSIBIICHUS B IPUPOJIE U
IIPAKTUYECKOTO UCIIOJIb30BaHUS PAJUOAKTUBHOCTH,
AJIEPHBIX U TEPMOSICPHBIX PEAKLIi, INHENYATBIX
CIIEKTPOB.

Hcnoab30BaTh NOJyYCHHBIC 3HAHUS B TIOBCEHEBHOMN KU3HU
npu o0paleHnu ¢ mpudopamH , UIsl COXPaHEHUS 3/10POBbS U
COOJTIOICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B
okpyxaroriei cpene; COOTHOCHUTB YHEPTHUIO CBS3H aTOMHBIX
snep ¢ 1eeKTomM Macchl;

Pasnien 7. Spomonms Pa3zimyaTh OCHOBHBIC IPU3HAKU CYTOYHOT'O BPALCHHUS
Bcenennoi 3B&3HOrO Heba, aBrskeHns JIynbl, CoJIHIA U TIAaHET
OTHOCHUTEJIBHO 3BE3I;

IHoHnMaTh pa3nuuust MKy TeIHOLEHTPUUECKON 1
TeOLIEHTPUUECKON ccTeMaMu MUpA.

Yka3pIBaTh 001111e CBOMCTBA M OTJIMYHSA IUIAHET

3eMHOU TPYMIIBI U IJIAaHET- THTaHTOB; MAJIBIX Tell
CoJHEYHOU CUCTEMBI U OONIBIINX IIJIAHET;

NOJIb30BaThCsl KapTOil 3BE3AHOTO HEba MpH

HaOMI0AeHUSX 3BE31HOTr0 HeOa; Pa3inuaThL OCHOBHEBIE
XapaKTEepUCTHUKU 3BE3]1 (pa3Mep, LIBET, TEMIIEPATYPA),
COOTHOCHTB IIBET 3BE3/IbI C €€ TeMIIepaTypo;

PaznuyaTh runortesbl o npoucxoxaeHnu COTHEYHOM
CUCTCMBI.

7. YcioBus peaju3anuy NPporpaMmMbl JUCHHUILIHAHBI

7.1 TpeGoBaHN K MUHUMAJIbHOMY MAaTepPHAJbHO-TEXHUYECKOMY
o0ecre4YeHu1o
Peanuzanust yuyeOHON AUCUHUIUIMHBI TpeOyeT Hainyus y4eOHOTo KaOHWHeTa: T.
Vnan-Vm, ya. CaxesiHoBa, 9 (;mutep E). Kab. 2 — kabuHeT 2K0n0ruu, 61OoNoruy,
xumun U reorpadun; O6opynoBanue yueOHbIX KaOMHETOB U J1aOOpaTOpHil:
— MO0CaJ0YHbIE MECTA MO KOJUYECTBY 00YUAIOIIUXCS;
- paboyee MeCTO MpenoaBaTes;
—  JIEMOHCTPALMOHHBIN CTOJ
—  BBITSDKHOM Kad
- yueOHO-HarJsIIHbIE TOCOOUS 1O (PU3UKE, XUMHUU U OMOJIOTUY;
TexHnueckue cpeacTsa 00yyeHUs:
ITK DNS.
7.2. UndopmanunonHoe odecreyenne 00y4eHust
IlepeyeHb pexkoMeHAyeMbIX Yy4eOHbIX wu3gaHuil, WHTepHeT-pecypcos,
AOTMOJTHUTEIbHOM JIUTEPATYPbI
OCHOBHBIE HCTOYHUKH:
1 Bacunbes, A. A. ®usuka : yue0. nocodue mis CIIO / A. A. Bacuibes, B. E.
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®enopos, JI. /1. XpamoB. — 2-e uza., uctp. u gon. — M. : I3gatensctBo FOpaiit,
2019. — 211 ¢. — (Cepus : [Ipodeccrnonansuoe oopazoBanue). — ISBN 978-5-
534-05702-7. — Pexxum noctyna : HYPERLINK https://www.biblio-
online.ru/bcode/438066

2 T'opnau, B. B. ®usuka : yue6. nocobue nns CI1O / B. B. 'opnau. — 2-e u3g.,
uctp. u gon. — M. : U3narensctBo FOpaiit, 2019. — 215 ¢. — (Cepus :
[Tpodeccnonanbroe obpazoBanne). — ISBN 978-5-534-09366-7. — Pexum
noctyna : HYPERLINK https://www.biblio-online.ru/bcode/438590
JlonoJiHUTeIbHbIE HICTOYHUKU:

1 Pomuonos, B. H. ®usuka : yue6. nocodue mis CIIO / B. H. Ponuonos. — 2-e
u3a., ucnp. u gomn. — M. : U3parensctBo FOpaiit, 2019. — 273 ¢. — (Cepus :
[IpodeccuonanpHoe oOpazoBanue). — ISBN 978-5-534-07177-1. — Pexum
noctyna : HYPERLINK https://www.biblio-online.ru/bcode/434294

2 bopnosckuit, I'. A. ®usuka B 2 1. Tom 1 : yue0. mocobue mns CIIO / I'. A.
bopaosckuii, 3. B. bypcuan. — 2-e uzn., ucnp. u gon. — M. : U3gatenbecTBo
FOpaiit, 2019. — 242 c¢. — (Cepus : [Ipodeccunonansaoe oopazoanue). — ISBN
078-5-534-09574-6. — Pexum noctyma : HYPERLINK https://www.biblio-
online.ru/bcode/441288

3 bopmosckuit, I'. A. ®uzuka B 2 1. Tom 2 : yueb. mocobue ansa CIIO / T'. A.

bopnosckuii, 3. B. bypcuan. — 2-e uzn., ucnp. u gon. — M. : M3gatenbcTBo
FOpaiit, 2019. — 299 c. — (Cepus : IIpodeccuonansuoe odpazoBanue). — ISBN
078-5-534-09572-2. — Pexum goctynma : HYPERLINK https://www.biblio-

online.ru/bcode/441289

4 Kanamuukos, H. I1. ®usuka B 2 4. Yacte 1 : yuebHuk u npaktukym mis CII1O /
H. II. Kamamnukos, C. E. MypaBbeB. — 2-¢ u3d., ucnp. u jgom. — M. :
M3natensctBo IOpaiit, 2019. — 254 c¢. — (Cepus : IlpodeccuonanbHoe
oOpazoBanue). — ISBN 978-5-534-09159-5. — Pexxum noctyna : HYPERLINK
https://www.biblio-online.ru/bcode/437216

5 Kamamuukos, H. I1. ®u3uka B 2 4. YacTs 2 : yuebnuk u npaktuxym pist CI1O /
H. II. Kanamnaukos, C. E. MypaBbeB. — 2-e u3n., uchnp. u jgon. — M.
UznarensctBo IOpaiit, 2019. — 244 c¢. — (Cepus : IIpodeccuonanpHoe
oOpa3zoBanue). — ISBN 978-5-534-09161-8. — Pexxum noctyna : HYPERLINK
https://www.biblio-online.ru/bcode/427269

6 T'opnau, B. B. ®u3uka. 3agaun, Tectel. MeToIbI pelieHus : y4ed. mocooue s
CIIO / B. B. TI'opnau. — M. : UznarensctBo HOpaiit, 2019. — 301 ¢. — (Cepus :
[IpodeccuonanpHoe oOpazoBanue). — ISBN 978-5-534-08112-1. — Pexum
noctyna : HYPERLINK https://www.biblio-online.ru/bcode/442274
OdpuunanbHble U3TaHUSA

1. Poccuiickas razera — B 6ubnuorexke YHOY BO BOIIN

2. Cobpanue 3akoHoaTenbeTBa Poccuiickoit @enepanuun

3akoHonarenbcTBo PO

1. «<O0 oObekTax KyJbTYpHOTO Hacjenus (MaMATHUKAX HCTOPUU U KYJIBTYPHI)
HapoaoB Poccuiickoit ®enepanumn»: PeaepanbHblil 3ak0oH 0T 25.06.2002 Ne 73-D3
(pen. ot 30.12.2015) (c u3M. u gom., Bctym. B cuity ¢ 01.01.2016) [DnekTpoHHbIN
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pecypc] // Pexum IocTyna «KoHcynbTanT [Tnrocy:
http://www.consultant.ru/document/cons_doc LAW 37318/
Crnenuajan3npoBaHHbIe EPUOTUYECKHE U3TAHUS

1. IlpaBo u o6pazoBanue — B Oudbnuorexe HOY BO «bIIIN»

2. 3akoH u nipaBo — B oubnuotexe YOY BO «bIITN»

HNuTepHeT-pecypcesbl:

1 http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/4.17/p/page.html -
denepanbHbIi EHTP UHPOPMAITMOHHO-00Pa30BaATEIBHBIX PECYPCOB.

2 dic.academic.ru - Akagemuk. CioBapy ¥ SHIIUKIIONIEIUH.

3 www.booksgid.com - Books Gid. DnexkrponHas OubanoTeka.

4 globalteka.ru/index.html - T'moGantexa. I'mobanpHass OMOIMOTEKA HAYYHBIX
PECYpCOB.

5 window.edu.ru - EquHOE OKHO J0CTyIa K 00pa3oBaTeIbHBIM PeCypcam.

6 st-books.ru - JIyumast yaeOHas aureparypa. Www.school.

7 edu.ru/default.asp - Poccuiickuii o0pa3zoBaTenbHbIl TOpTad. JlOCTymHOCTS,
Ka4yecTBO, 3 (HEKTUBHOCTb.

8 ru/book - Dnexrponnas 6GubaMOTEUHAS CHCTEMA.

9 http://www.alleng.ru/edu/phys.htm - ObOpa3zoBatenbubie pecypcsl HTEepHETA —
dusuka.

10. http://school-collection.edu.ru/catalog/pupil/?subject=30 — Equnas xomnexmus
U POBBIX 00pa30BATEIBHBIX PECYPCOB.

11. http://fiz.1september.ru/ - YueOHOo-MeTOMYecKas razera « Du3nkay.
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