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1. MACHHOPT PABOYEM MPOI'PAMMBI YYEBHOM JUCHUILINHBI OY/1.10 ®U3UKA

1.1. Ob6aacTh npuMeHeHUs padoyeil MporpamMmel

Pabouass mporpamma yuebnoit muciuruiiael OYJI.10 ®usuka sSBISETCS YacThIO MPOTPaMMBI
cpenHero (moaHoro) obmero obpazoBanus o cnenuanbHocTr CI1O 23.02.04 TexHudeckas dKCIUTyaTaIus
MOIEEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JTOPOKHBIX MAITUH H 000PYAOBaHUS (II0 OTPACIISIM)

PabGouas mporpamma OVYJI.10 dusuka MOXeT OBITh HCIIOIB30BaHA B MPOo(ecCHOHATLHON
MMOITOTOBKE, IEPETIOATOTOBKE U MOBBIICHUH KBATH(PHUKAIINHN pabodrx 1o rnpodeccusm:

18540 Cnecapp 1o peMOHTY NOJABUKHOTO COCTaBA.

1.2. Mecto y4eOHO# IMCHUILUIMHBI B CTPYKTYpe npodeccuoHa bHOI 00pa3oBaTebLHOM
NPOrpaMMmbI:

B yuebnpix muianax OINOII-IIIICC3 yuebnas nuctumumaa OY /(.10 ®@usuka — coctaBe oOImMUX
0011e00pa3oBaTeNbHBIX YUYEOHBIX TUCHHUILINH 1O BEIOOPY, POPMUPYEMBIX 13 00s3aTEIBHBIX MPEAMETHBIX
obnacreii ®I'OC cpemnero obOmero oOpazoBanus, it crnenuanbHocTell CIIO COOTBETCTBYIOIIETO
npoduis npodeccuoHaabHOr0 00pazoBaHus, peanusyercs Ha 1 Kypcee.

1.3. Heau u 3anayu y4eOHOM JMCUMILVIMHBI — TPeOOBaHUS K pe3yJbTaTaM OCBOEHHUS
y4eOHOM TMCUMILINHBI:

N3yuenne HpU3MKHA HATPABICHO HA JOCTHKEHHE CICAYIONINX IIeTICH:

- OCBOCHHE 3HaHMI O METOAAaX HAYYHOTO IMO3HAHUS IPUPOJIbI; COBPEMEHHON (PU3HUECKOMN KapTHHE
MHpa: CBOMCTBAxX BEIIECTBA M MOJISl, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, IMHAMUYECKUX U
CTaTHUCTUYECKUX 3aKOHAX MPHUPOJBI, JIEMEHTAPHBIX YacTUIaX U (PyHAAMEHTAJbHBIX B3aUMOJCHCTBUSIX,
CTPOCHHUU M IBOJIONUK BceneHHoi; 3HAKOMCTBO C OCHOBaMH (PYHJIaMEHTAIbHBIX (PU3MUYECKUX TEOpUH -
KJIACCMYECKOW MEXaHUKU, MOJCKYIIPHO-KUHETUYECKOW TEOpHH, TEPMOJUHAMUKH, KJIACCUYECKOM
ANEKTPOAUHAMUKH, CIIEUAIBHON TEOPUM OTHOCUTENIBHOCTH, 3JIEMEHTOB KBAHTOBOM TEOpUU;

- OBIIQJICHHME YMEHUSAMU MPOBOAUTH HAOIIOACHUSA, IJIAHUPOBATH U BBINOJHATH IKCHEPUMEHTHI,
oOpabaTeiBaTh pe3yabTaThl W3MEPCHHA, BBIIIBUTaTh THIIOTE3BI W CTPOUTH MOJEIH, YCTaHABIUBATH
TPaHUIbl UX TPUMEHUMOCTH;

- IpUMEHEHUE 3HAHUU i1 OOBSICHEHUS SIBJICHUW MPUPOJBI, CBOWCTB BEIIECTBA, MPUHIIUIIOB
paboThl TEXHUYECKUX YCTPOWCTB, peHIeHUs (U3MUECKHUX 3a/1ay, CaMOCTOSITENIBHOTO MNpPUOOpEeTeHUs
nHpopManuu (QU3NYECKOrO0 COAECPKAHUS U OLEHKU JIOCTOBEPHOCTH, HCIOJB30BAaHUS COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUN C IENbI0 MOWCKA, MEepepadOTKN M MPEeIbSBICHUS Y4eOHOW M HaydHO-
MOMYJSIPHON MHPOpMAIUK 110 PU3HKE;

- pa3BUTHE TO3HABATENBHBIX WHTEPECOB, WHTEIJICKTYyadbHBIX W TBOPUECKHUX CIOCOOHOCTEH B
nporecce peteHus: GU3NYecKuX 3a7ad U CaMOCTOSTEIbHOTO TPUOOPETEHUSI HOBBIX 3HAHUH, BBIITOJIHEHU S
AKCIIEPUMEHTATBHBIX HCCIEA0BaHUMN, TTOJTOTOBKH I0KIa10B, pedepaToB U APYTUX TBOPUECKHUX PadoT;

- BOCIIUTaHUE YOEXKJIEHHOCTH B HEOOXOJAMMOCTH OOOCHOBBIBaTh BBICKA3BIBAEMYIO MO3ULHIO,
YBAXUTEIBHO OTHOCUTHCS K MHEHUIO OINIOHEHTAa, COTPYIHUYATh B MPOILIECCE COBMECTHOTO BBINOIHEHHUS
3a/1a4; TOTOBHOCTH K MOPAJIbHO-ITUYECKOM OILIEHKE MCIOJIb30BAaHUSI HAYUHBIX JIOCTHKEHUHN; YBOXKCHUS K
TBOpIIaM HAYKU M TEXHUKH, 0OECIIEUNBAIOIINM BEIYIIYIO POJb (PU3UKHU B CO3JAaHHH COBPEMEHHOTO MHUpa
TEXHUKH;

- UCTOJb30BAaHUE MPHOOPETEHHBIX 3HAHUNM M YMEHUU NJIS PElIeHUs] MPAKTUYECKUX, )KU3HEHHBIX
3a/la4y, palMOHAJIBHOTO MPHUPOAOIOJIB30BaHUA M OXpaHbl OKpYyXKarolell cpenpl, olecnedyeHus
0€30MaCHOCTH KHU3HEIEATETbHOCTH YeJIoBeKa U 00IIeCTBa.

B pesynbraTe uzyueHus Gpuznku Ha NpoQUILHOM YPOBHE YUEHHK JOJKEH

3HATH/TIOHUMATh!

- CMBICI TOHATUMN: (PU3MUYECKOE SIBICHUE, PU3NYEeCcKasi BEIMYMHA, MOJEINb, TUIIOTe3a, MPUHIIUII,
MOCTYyJIaT, TEOpHs, IMPOCTPAHCTBO, BpPEMs, HHEPLHAIbHAS CHUCTEMa OTCUETa, MaTepHalibHas TOYKa,
BEUIECTBO,  B3aWMOJEWCTBHME, HA€aJbHBIM  Ta3, PE3OHAHC, DJIEKTPOMAarHUTHBIE  KoOJIeOaHMUS,
ANEKTPOMArHUTHOE TI0JI€, AJIEKTPOMArHUTHAsI BOJIHA, aTOM, KBAaHT, ()OTOH, aTOMHOE SIJIPO, NEPEKT MACCHI,
SHEPrus CBS3U, PAIMOAKTUBHOCTDH, HOHU3HPYIOILlee U3TyUeHHe, IIJIaHeTa, 3Be3/1a, TajJakTuka, Beenennas:

- CMBICIT (PU3WYECKUX BEIWYHH: TMEepeMelIeHne, CKOPOCTh, YCKOpPEHHe, Macca, CUia, JTaBJICHUE,
UMITYJIbC, paboTa, MOIIHOCTb, MEXaHMYECKas JHEPrusi, MOMEHT CHJIbI, MEPHOJI, YacTOTa, aMIUIUTY[Aa
KojeOaHui, UIMHA BOJHBI, BHYTPEHHSSI DHEPTrUs, CPEIHss KWHETHUYeCKas DHEprusl 4acTHIl BEIIeCTBa,




abcoroTHasl TeMmIepaTrypa, KOJMYEeCTBO TEIUIOTHI, yJeNbHAs TEIJIOEMKOCTh, yJeNbHAs TEIIoTa
napooOpa3oBaHusi, ylelbHas TEIUIOTa IUIABJICHUS, YJeNbHas TEIIoTa CropaHus, 3JIEeMEHTapHBIN
ANEKTPUYECKUH 3apsijl, HAIPSHKEHHOCTh AJIEKTPUYECKOIO 0JIsI, PA3HOCTh OTEHIIUAJIOB, AIEKTPOEMKOCTb,
SHEPTHUsl JIEKTPUUYECKOIO OIS, CHJIA AIEKTPUYECKOT0 TOKA, JIEKTPUUYECKOE HAIPSIKEHUE, HIEKTPUIECKOE
CONMPOTHUBIICHUE, DJIJIEKTPOABMXKYILAg CUJIa, MArHUTHBIA T[OTOK, WHAYKIHMS MarHUTHOTO  TOJS,
WHJYKTUBHOCTb, SHEPTUsI MATHUTHOTO IOJISI, TI0KA3aTeNb MPETOMIICHHS, ONITUYECKAst CUJIA JIMH3BI;

- CcMbICT (DU3MYECKHX 3aKOHOB, TIPUHIMIIOB W MOCTYJIaToB ((POpPMYTHpPOBKA, TPAHHIIBI
MIPUMEHUMOCTH): 3aKOHbl AMHAMHUKU HBIOTOHA, IPUHLHUIIBI CYNEpPIIO3ULIMU U OTHOCUTEIHHOCTH, 3aKOH
ITackans, 3akoH Apxumena, 3akoH I'yka, 3aKOH BCEMHPHOI'O TATOTEHUS, 3aKOHbI COXPAHEHUs 3HEPIUH,
HMITYJIbCA U DJIEKTPUYECKOrO 3apsJa, OCHOBHOE YpaBHEHHUE KMHETUYECKOM TEOPHM Ia30B, YpaBHEHHUE
COCTOSIHMSI MJI€aIbHOIO T'a3a, 3aKOHbI TEPMOJAMHAMMKH, 3akoH Kynona, 3akoH Oma Uil NIOJIHOM LIeTH,
3akoH J[xoynsa-JIeHna, 3aKk0H 3J€KTPOMarHUTHOM MHAYKIIMH, 3aKOHbI OTPAXXEHUS U MPEJIOMIICHHUSI CBETA,
IIOCTYJIaThl CHELUAJIbHONM TEOpUU OTHOCHUTEIBHOCTH, 3aKOH CBSI3M MacChl M DHEPrUH, 3aKOHBI
dotorddekra, noctynarsl bopa, 3aK0H paguOaKTHUBHOIO paclaja; OCHOBHBIC IMOJIOKEHUS H3y4aeMbIX
(U3HYECKUX TEOPHid U UX POJIb B POPMUPOBAHUN HAYIHOTO MUPOBO33PEHHUS;

- BKJIJ] POCCUHCKUX U 3apyOeKHBIX YYEHBIX, OKa3aBIIMX HauOoOJblliee BIUSHUE HA pa3BUTHE
buznku;

YMETB:

- OIKUCHIBaTb U OOBICHATH pE3YNbTaThl HAOMIOJEHUNW W OSKCIEPUMEHTOB: HE3aBHCHUMOCTD
yCKOpeHUs: CBOOOIHOTO MaJCHUs OT MAacChl Ma/Ial0IIEro TeJa; HarpeBaHue ra3a Mpu ero ObICTPOM CHKATUU
1 OXJIQK]ICHUE TIPU OBICTPOM PaCIIMPCHHH, MIOBHINICHNE JABJICHUS ra3a MPH €ro HarpEeBaHUU B 3aKPHITOM
cocyzie; OpOYHOBCKOE JIBUKEHHE; DJIEKTPU3ALUs TeJl MPU UX KOHTAKTE; B3aUMOJICHCTBUE MTPOBOJHUKOB C
TOKOM; JICICTBME€ MAarHUTHOTO TIOJSl HAa TPOBOJHUK C TOKOM; 3aBHUCHUMOCTb COMPOTHBIICHUS
MOJIYITPOBOJIHUKOB OT TEMIIEPAaTypbl M OCBEUICHUS; 3JIEKTPOMArHUTHAas WHIYKLHUS; PACIPOCTPAHEHHE
AJIEKTPOMArHUTHBIX BOJIH; TUCTepcus, nHTepdepeHus u audpakius cBeTa; U3JIydeHUE U TOTJIONICHHE
CBETa aTOMaMH, TUHeiuaTeie creKTphl; GoTod(h(EKT; pagroaKTUBHOCTH;

- MPUBOJUTH MPUMEPHI OMBITOB, WUIIOCTPUPYIOUIUX, YTO: HAOIIOAEHUS M SKCIEPUMEHT CIyKaT
OCHOBOM JIJIs1 BBIIBUKEHUS TUIIOTE3 U IIOCTPOEHUSI HAYYHBIX TEOPUI; SKCIIEPUMEHT I103BOJIET IPOBEPUTH
HWCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (DU3MYECKas TEOpUS TAET BO3MOXKHOCTb OOBSICHATH SIBJICHUS
MIPUPOBI U HayuHble (aKThl; (prU3HUecKas TeOpHs MO3BOJISET MPEACKA3bIBATh €Il1€ HEM3BECTHBIC SBICHHUS
1 UX 0COOCHHOCTH; TIPH OOBSICHEHUU MPUPOIHBIX SBJICHHUHN UCIOIB3YIOTCA (PU3NYECKUE MOJCIN; OUH U
TOT K€ MPUPOAHBIA OOBEKT WM SBJICHHE MOXHO MCCIEIOBaTh HAa OCHOBE HCIIOJIb30BAHUS Pa3HBIX
MO/IeJIei; 3aKOHBI GU3HKU U (U3HYECKUE TEOPUU UMEIOT CBOM OIPE/ICNICHHbBIE TPAHUIIBI TPUMEHUMOCTH;

- ONHUCHIBaTh (hyHIaMEHTAIbHBIE OIMBITHI, OKA3aBIIME CYIIECTBEHHOE BIUSHUE Ha pa3BUTHE
¢bu3uKy;

- IPUMEHSTH MMOJTYYECHHbIE 3HAHUS 7S petieHus PU3NIecKuX 3a1ad;

- ONpeeNATh: XapakTep (u3uueckoro mpouecca no rpaduxy, tadmuie, Gopmyne; MpPOIYKThI
SIIEPHBIX PEaKIMi HA OCHOBE 3aKOHOB COXPAHEHMSI SJIEKTPUUYECKOIO 3apsiia U MacCOBOIO YUCIA,

- U3MEPSITh: CKOPOCTh, YCKOPEHHE CBOOOAHOIO MaJIeHUs; MacCy Teja, INIOTHOCTh BEIIECTBA, CUIY,
paboTy, MOIIHOCTh, IHEPrHi0, KodD(PHUIMEHT TPEeHUs CKOJBKEHHS, BIAXKHOCTh BO3AYyXa, YIEIbHYIO
TEIJIOEMKOCTh BEIIECTBA, YENbHYIO TEIUIOTY IUIABJICHUS JIbJa, dJIEKTpUUecKkoe conportusienue, IJC u
BHYTPEHHEE COINPOTHBJICHUE MCTOYHUKA TOKA, IMOKA3aTelb MPEJIOMIICHHS BEIIECTBA, ONTHYECKYIO CHILY
JIMH3BI, JJTMHY CBETOBOM BOJIHBI; TIPEACTABIISITH PE3yIbTAaThl H3MEPEHUHN C YUETOM WX TOTPEIIHOCTEH;

- MPUBOAUTH MPHUMEPHI MPAKTUYECKOTO MPUMEHEHUS (U3NYECKUX 3HAHHI: 3aKOHOB MEXaHUKU,
TEPMOJAMHAMUKH W DJIEKTPOJIMHAMHUKUA B DHEPTETHKE; PA3IMYHBIX BHJIOB AJIEKTPOMArHUTHBIX H3ITyYECHUN
JUISL Pa3BUTHUSL Paguo- U TEJICKOMMYHHUKAIIUW;, KBAHTOBOW (DPM3MKM B CO3JIaHUU SACPHON JHEPTETHKH,
J1a3epOB;

- BOCIIPMHUMATh U Ha OCHOBE MOJYYEHHBIX 3HAHWH CAMOCTOSITENLHO OIIEHUBATh MH(MOPMAITHUIO,
comepxaimrytocsi B cooOmenusx CMMUM, HayYHO-IOMYNISIPHBIX CTaThsAX; WCIOJIB30BaTh HOBBIC
nH(OPMALIMOHHBIE TEXHOJOTHH N7l TIOMCKa, 00pabOTKH M MpeabsBiIeHUs MHQOpMAuu 1o (QH3UKe B
KOMITHIOTEPHBIX 0a3ax JaHHBIX U ceTsX (cetu uTepHeTa);



HUCII0Jb30BAaTh HDI/IOGDGTGHHHG 3HaHUA U YMCHHA B HDaKTI/IquKOI\/’I ACATCIIBHOCTH U HOBCGI[HGBHOﬁ
KU3HU JUISA:

- obecnieueHusi 0€30MACHOCTU KHU3HEIACATEILHOCTH B MPOLIECCE HUCMOIB30BAHUS TPAHCHIOPTHBIX
CpEeACTB, OBITOBBIX JEKTPONPHUOOPOB, CPEIACTB PaNo- U TEIEKOMMYHUKAIIMOHHON CBS3H;

- aHalinuda W OLCHKH BJIMAHUA Ha OpPraHu3M 4YCJIOBCKa W APYIru€ OpPraHu3Mbl 3arpA3HCHUA
OKPY>KaIOILEH Cpebl;

- paiOHAJIILHOI'O ITPUPOAOIIOJIB30BAHHUA U 3alIUThL Oprxcanmeﬁ CpCanl;

- OmpeeneHus: COOCTBEHHOW IO3UIMM 110 OTHOLIEHMIO K HKOJOTMYECKUM mpodiemMaM u
MOBEJICHUIO B IIPUPOJIHON CpPELIE;

- IpuoOpeTeHHs] MPAKTUYECKOTO ONbITa JAEATEIbHOCTH, NPeIIeCTBYIOMEH MpodecCHOHAIBHOM, B
OCHOBE KOTOPOH JIC)KHUT JaHHBIA y4eOHBINA TPEAMET.




2. CTPYKTYPA U COAEP KAHUE YUEBHOM JUCIHHUIIINHBI
2.1. O6beM yueOHOI TUCIUNITHHBI H BH/IBI Y4e0OHOI padoThI

Bun yuyeOHo# padoThI O0bem yacon
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 204
O0s13aTesIbHAsI Ay IUTOPHAsI YueOHasi Harpy3Ka (Bcero) 190
B TOM YHCJIE:
JICKIIMS 164
1abopaTopHbIe paObOTHI 26
IIpome:kyTouHasi aTTecTanusi 14

Ilpomescymounas ammecmayusn 6 hopme ycmnozo ykzamena (2 cemecmp)




2.2. TemaTnueckuii JIaH U coaep:kanue yueoHou gucuumianasl OY/1.10 ®U3NUKA

HaumMmeHnoBaHnue Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHblie padoThl U MPAKTUYECKHE 3AHATHS, | O6LeM Yposens
pa3/iesioB U TeM camMocTosiTeJIbHAasi padoTa 00y4arUuXcs 4acoB | OCBOEHHS
BBEJIEHHUE 4
O®uznka — pyHIaMeHTaIbHas Conep:kanue y4eOHOT0 MaTepuaJia
HayKa O IIpUpoJe. O3znakomiieHre 00yJaromuxcs ¢ GopMaMu TEKYIIET0 KOHTPOJIS M TPOMEKYTOUHOM
aTTecTalluy 1o y4eOHOW AMCLUIUINHE, OCHOBHON M JIOTIOJIHUTEIBHOMN JINTEpaTypoil.
WHCTpyKTaX 10 TeXHUKE OE30MAaCHOCTH Ha pabodeM MecTe.
Ousuka - pyHaaMeHTallbHas HayKa O IPUpO/IE. 2 2
HayuHnble MeTo/1bI TO3HAHUS OKPYXKAIOIIETO MUPA.
Posnb 3kcniepyuMeHTa ¥ TEOpUHU B IpoOLIEcCce MO3HAHUS IPUPOIbI.
MonenupoBaHue sIBI€HUNA U 00BEKTOB MPUPO/IBL.
Hay4Hble rUnoTessl.
®uznka — pyHIaMeHTaIbHas Copaepxxanue ydyeOHOro MaTepuasa
HayKa O IIPUPOJE. POJIb MATEMATHKHN B ®U3UKE.
OwusnuecKue 3aKOHbI ¥ TEOPUH, TPAHUIIBI UX TPUMEHUMOCTH. 2 5
[MTPUHIIUIT COOTBETCTBUA.
®dusnyeckas KapTUHA MUpa.
3Havenue ¢usuku npu ocsoeHun npodeccuit CI10 u cnenupansHocteit CII10.
Pa3znen 1. MEXAHUKA 46
1.1. MexaHu4eckoe JIBUKEHUE U Conep:xanue yueOHOro MaTepuaa
€r0 OTHOCUTENbHOCTb. MexaHnuyeckoe JBUKEHHE U €r0 OTHOCUTEIbHOCTb. 2 2
HabmofeHue u onvcanue pa3inyHbIX BUAOB MEXaHHMUECKOTO JABHIKEHHUSL.
1.2 IlpsmonuHeitHOE Copaepxxanue y4yeOHOro MaTepuasa
pPaBHOMEPHOE JIBIKEHHE. YpaBHEHUS NPAMOIMHEHHOTO PABHOMEPHOT'O IBUKEHHUS. 2 2
Habmroienue v onucanye pa3jiMyHbIX BUIOB MEXaHHUUECKOTO JIBH)KEHUS.
1.3.Ilpsamonuneitnoe Copepxxanue yueOHOIro MaTepuasa
paBHONIEpEMEHHOE JABUKECHHUE. YpaBHeHUs PSIMOJIIMHEHHOTO PAaBHOTIEPEMEHHOTO JIBUKEHUSI. 2 2
HabmiofeHue u onvcanue pa3inyHbIX BUAOB MEXaHHUUECKOTO JABHIKEHHUSL.
1.4 TlpsimonuHeitHOe Coaep:xxanue yueOHOro MaTepuaJia
PaBHONIEPEMEHHOE ABUKCHHUE. YpaBHEHUS NPAMOIMHEHHOTO PABHOTIEPEMEHHOTO JIBH)KECHUSI. 2 2

Ha6J'IIO,I[eHI/Ie W OIIMCAHUC PA3JIMYHBIX BUAOB MEXAHHNYCCKOT'O NBUXXCHUS.




Haumenosanue
pa3aesioB U TeM

Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble pad0ThI M MPAKTHYECKUE 3aAHATHS,
€caMOCTOSITe/IbHAsA padoTa 00yYaroIuxcst

O0BeM
4acoB

YpoBeHb
OCBOEHUS

1.5. CBoOO1HOE TIaficHUE TEll.

Coaep:xanue yueOHOro MaTepuaJia
CBo0OoiHOE MajieHue Ted.
HabGntonenue u onrcanue pa3iMuHbIX BUJIOB MEXaHUYECKOTO JIBUXKEHUS.

1. 6. JlTabopaTopHas pabota Nel
«HccnenoBanne ABMKCHUS Tella
O IENCTBUEM ITOCTOSHHOMN
CHIIBD»

Conep:kanue y4eOHOT0 MaTepHuaJa

WHCTpyKTaX 10 TEXHUKE OE30MAaCHOCTH Ha pabodeM MecTe.
Jlaboparopnas pabota Nel

«MccnenoBanue IBUKEHUS Tela MO/ ACWCTBUEM MTOCTOSIHHON CHIIBI»

1.7./IBukeHue 1Mo OKPY>KHOCTH.

Coaep:xanue yueOHOro MaTepuaJia

JIBM>KEHUE 110 OKPYKHOCTH C MIOCTOSTHHOM MO MOJTYJIIO CKOPOCTBIO.
LleHTpOCTpEeMUTENBHOE YCKOPEHHE.

Ha6JHOIl€HI/Ie M OITMCAHUC PA3JIMYHBIX BUAOB MCXAHUYCCKOI'O NBHUIKCHUS.

1.8.Pemenue 3amad 1o teme
«Kunematukay.

Coaep:xanue yueOHOro MaTepuaJia
Pemenue 3anay no teme «Knunematukay.

1.9. 3aKoHbBI JMHAMUKH.

Conep:xanue yueOHOro MaTepuaJia

IIpuHIUIT CynepIIO3UIIMH CHIL.

3aKOHBI IMHAMUKH.

WNHepuuanbHble CHCTEMBI OTCUETA.

ITpuHIUIT OTHOCUTENBHOCTH [ anmuies.

ITPOCTPAHCTBO 1 BPEMSI B KJIACCUYECKOU MEXAHUKE.

HaGnronenue u onucanue B3auMoJIeHCTBUS Tell, U O0BSICHEHUE 3TUX SBJICHUN Ha OCHOBE
3aKOHOB IMHAMMKU.

[TpakTHyeckoe npuMeHeHue (PU3NUECKUX 3HAHUH B IOBCEAHEBHOM KHU3HU Ul yUyeTa:
WHEPTHOCTH TE€JI TPAHCIIOPTHBIX CPEJICTB.

1.10. Cubl B MEXQHUKE.

Conep:xanue yueOHOro MaTepuaJia

CuIipl B MEXaHUKE: TSKECTH.

3aKOH BCEMUPHOTO TATOTEHUS.

Hab6nronenue u onrcanue pa3InyHbIX BHIOB B3aUMOJICHCTBUS TET H O0OBSICHEHNE ITHX
SIBJICHUY HAa OCHOBE 3aKOHOB JAUHaMHKH, 3aKOHAa BCCMUPHOTO TATOTCHUA.
[IpakTrueckoe mpuMeHeHrne (GU3NIECKUX 3HAHUM B TIOBCETHEBHOM JKU3HM JIJIS1 yUeTa:
HHCPTHOCTHU TCJI U TPCHUA NTPHU ABUIKCHUU TPAHCHIOPTHBIX CPCACTB.
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1.11. Cunbel B MEXQHUKE.

Coaep:xanue yueOHOro MaTepuaJia

Cwibl B MEXaHUKE: YIIPYTOCTH.

Bec 1 HEBeCOMOCTb.

Hab6nronenue u onrcanue pa3InyHbIX BUIOB B3aUMOJACHCTBUS TEI U OOBICHEHUE ITHX
SIBHCHI/Iﬁ Ha OCHOBC 3aKOHOB JUHAMUKH, 3aKOHA BCGMI/IpHOI‘O TATOTCHHUA.
[TpakTueckoe npuMeHeHne GU3NYECKUX 3HAHUI B TOBCETHEBHOM KU3HU VIS YU€Ta:
I/IHepTHOCTI/I TCII N TpeHI/Ifl HpI/I OIBUXXCHHUNU TpaHCHOpTHI)IX CpeILCTB.

1.12. Cuibl B MEXQHUKE.

Coaep:xxanue yueOHOro MaTepuaJia

Cuiabl B MEXQHUKE: TPCHUA.

Habmronenue u onucanue pa3inyHbIX BUJOB B3aUMOJICHCTBUS TNl U OOBSICHEHHE ITHX
SIBJICHUM Ha OCHOBE 3aKOHOB JUHaMHKH, 3aKOHAa BCCMUPHOTO TATOTCHUA.
[TpakTueckoe npuMeHeHne GU3NYECKUX 3HAHUI B TOBCETHEBHOM KU3HU VIS yUeTa:
HHCPTHOCTHU TCJI U TPCHUA MPHU ABVIKCHUN TPAHCIIOPTHLIX CPCACTB.

1.13. JTaGoparopHas pabota Ne2
«M3yuenne 0coOEHHOCTEN CUIIbI
TpeHUsI (CKOIBKEHUS)»

Conep:xanue yueOHOro MaTepuaJia

WHCTpyKTaX 10 TEXHUKE OE30MAaCHOCTH Ha pabodeM MecTe.
JlaGopatopHas pabota Ne2

«M3yueHnne 0coOEHHOCTEN CUIIbI TPEHUS (CKOJIBKEHUS )»
(Onpenenenue ko3 PuIIeHTa TPEHUS CKOJIBKEHHUS)

1.14.Pemenue 3a1a4 Mo TemMe
«JluHamukay.

Conep:xxanue yueOHOro MaTepuaJia
Pemenune 3anad no reme «/{uHamuka.

1.15. 3akoH coxpaHeHus
UMITyJIbCa

Copaepxxanue y4eOHOro MaTepuasa

3aKOHBI COXPaHEHUS UMITYJIbCA.

NCTIOJIb3OBAHUE 3AKOHOB MEXAHUKU /I OB bACHEHUA IBMKEHUA
HEBECHBIX TEJI U IJ151 PA3BUTUS KOCMUYECKUX UCCJIEJOBAHUI.
Habmroienue u onucanue 3aKk0Ha COXpaHEHHs UMITYJIbCa.

[TpakTyeckoe npuMeHeHue (pU3MUECKUX 3HAaHUHM B TOBCEAHEBHOM KU3HU JUI yyeTa: 3aKOHa
COXpaHEHHUsI UMITYJIbCa MPU JEHCTBUM TEXHUUECKUX YCTPONCTB.

1.16. 3akoH coxpaHeHuUs
UMITYJIbCa

Conep:xanue yueOHOro MaTepuaJia

3aKOHBI COXpaHEHHSI UMITYJTbCA.

NCTIOJIb3OBAHUE 3AKOHOB MEXAHUWKU [1JIA1 ObbSACHEHUA IBMKEHUA
HEBECHBIX TEJI U JIJIS1 PA3SBUTH I KOCMUYECKUX CCJIEJJOBAHUI.

HabmioneHue u onyucanue 3aK0Ha COXPaHEHUsI UMITYJIbCa.
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[TpakTHyeckoe npuMeHeHue (PU3MUECKUX 3HAHUI B IOBCEAHEBHOM KU3HU JUIA yYeTa: 3aKOHa
COXPAaHEHHs UMITyJIbCA IPU JCHCTBUM TEXHUYECKUX YCTPOMCTB.

1.17.3aKkoH coxpaHEHUs SHEPTUU.

Copaepxxanue yueOHOro MaTepuasa

3aKOHBI COXPAaHEHUSI MEXaHUYECKOM dHEPIUU.

NCTIOJIb3OBAHUME 3AKOHOB MEXAHUWKMU /IS OB bACHEHMA ABMKEHUA
HEBECHBIX TEJI U JIJIS1 PA3BUTHA KOCMUYECKUX VCCJIEJOBAHUI.
Habumronenune u onucanue 3aKkoHa COXpaHEHUS! MEXaHUYECKOW SHEPTHUH.

[TpakTnyeckoe npuMeHeHue (pU3nYeCKUX 3HaHUH B TIOBCEAHEBHOM KHU3HM JUIS yueTa: 3aKOHa
COXpaHEHHUsI SHEPTUU NPU AEWCTBUN TEXHUYECKUX YCTPOUCTB.

1.18.3ak0H coXpaHEHUS YHEPTUU.

Coaep:xxanue yueOHOro MaTepuaJia

3aKOHBI COXPaHEHUsI MEXaHUYECKOW SHEPTUU.

NCIIOJIb3OBAHUE 3AKOHOB MEXAHUWKU /IJIS1 OB bACHEHMA IBMKEHNA
HEBECHbIX TEJI U 1J151 PASBUTUS KOCMUYECKUX UCCJIEJOBAHUM.
HaOGnroneHue v onucaHue 3aKOHa COXPaHEHUsI MEXaHUYEeCKON SHEPTuu.

[TpakTHueckoe npuMeHeHne GU3NYECKUX 3HAHUN B TOBCEITHEBHOM JKHU3HM JUIsl yUeTa: 3aKOHa
COXpaHEHHUs] DHEPTUH NIPU JECHCTBUU TEXHUYECKUX YCTPOUCTB.

1.19. DieMeHThl CTATHUKH.

Conep:xxanue yueOHOro MaTepuaJia

MOMEHT CUJIBI.

YcnoBus paBHOBECHSI TBEPAOTO TEIA.

Habmroienue u onucanue pa3anyHbIX BUJOB PaBHOBECHS TBEPAOTO Tea.

1.20. Mexanuueckue KoJjicoanus
U BOJIHBI.

Copaepxxanue y4eOHOro MaTepuasa
Mexanuueckue KonebaHus.

AwMmuTyzaa, nepuo, yactora, ®A3A xonebanuii.
YpaBHeHUE rapMOHUYECKHUX KOJIeOaHuil.
CB0OO/IHBIE U BBIHYX/ICHHbIE KOJIEOaHMUS.
Pe3onanc.

ABTOKOJIEBAHUAI.

MexaHuuecKkre BOJIHBI.

JlmrHA BOJIHBL.

YPABHEHUE I'APMOHHNYECKOM BOJIHBI.
[IpakTrueckoe mpuMeHeHne PU3NIECKUX 3HAHUI B ITOBCETHEBHOM JKU3HU JIJIS yUeTa:
pE30HaHCa IIPU ACVCTBUU TEXHUYECKUX YCTPOUCTB.
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HaumMmeHnoBaHnue Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHblie padoThl U MPAKTUYECKHE 3AHATHS, | O6LeM Yposens
pa3/iesioB M TeM CcaMoCTOsITeIbHAasl padoTa 00y4arommxcst 4acoB | OCBOEHHS
1.21.Pemenue 3a1a4 1o reme Copaepxxanue yyeOHOIro MaTepuasa
«3aKOHbI COXPAHEHUS B Pemenue 3anau no teme «3aKOHbI COXPAHEHUS B MEXAHUKE. 2 2
MEXaHUKE.
1.22. KonrtposnpHas paboTa 1o Coaep:xanue yueOHOIro MaTepHaJia 5 5
Teme «MexaHuKa» KonTposabHasi padora nmo teme «MexaHHKa»
1.23. 3auer no Teme «Mexanuka» | ConepkaHue y4eOHOr0o MaTepuaia
3ader no reme «MexaHuka» 2 2
(KunemaTuku. JluHaMuKu. 3aKOHbI COXPAHEHUs] B MEXaHUKE. DJIEMEHThI CTaTHKH)
Paznea 2. MOJIEKYJISIPHASA 39
PU3UKA.
2.1 VineanbHeblii ras. Conep:xaHue yuedOHOro MaTepuasa
Temmneparypa. AToMHUCTHYECKas TUIIOTE3a CTPOEHUS BELIECTBA U €€ HKCIIEPUMEHTANIbHBIE JOKA3aTelbCTBA.
Mogenb uieanpHOro rasa.
AOGconoTHas TeMIieparypa.
Temneparypa kak Mepa cpeiHel KHHETUYECKOW SHEPTHH TEIUIOBOTO ABUKEHUS YaCTHLI. 5 2
CBsI3b MEX/1y JaBIIEHUEM UJICAIbHOTO T'a3a U CpeIHEN KHHETUYECKOH SHEepriel TemIoBOro
JBYKEHUS €TO0 MOJIEKYJ.
I'PAHULIBI TPUMEHUMOCTHU MOJEJIN UJIEAJIBHOI'O T'A3A.
Habmonenune u onucanue OpOyHOBCKOIO JBUKEHUS, U 00BSICHEHUE €T0 Ha OCHOBE
npeJcTaBIeHui 00 aTOMHO-MOJIEKYJIIPHOM CTPOEHUH BELECTBA.
2.2. YpaBHEHHE COCTOSTHUS Copaepxxanue y4yeOHOro MaTepuasa
U/1ealbHOTO rasa. YpaBHEHHUE COCTOSIHUA UI€ATBHOTO rasa. 9 2
Habmronienue u onucanrie 6poyHOBCKOTO ABM)KEHHUSI, U OOBSICHEHHE €r0 Ha OCHOBE
npeJCTaBIeHUH 00 aTOMHO-MOJIEKYJIIPHOM CTPOEHUH BEIECTBA.
2.3.M3omnporieccsr. Copaepxxanue y4eOHOro MaTepuasa
N3onpoueccel. 2 2
Habmronienue u onucanrie OpoyHOBCKOIO ABM)KEHHUS, U O0BSICHEHHE €r0 Ha OCHOBE
npeCcTaBIeHU 00 aTOMHO-MOJIEKYJIIPHOM CTPOEHUH BELECTBA.
2.4. JJaboparopHas pabota Ne3 Copeprxanue y4eOHOTro MaTepuaJa:
«OmnbITHas IPOBEPKa ra30BOro MHcTpyKkTax 10 TeXHUKE O€30I1aCHOCTH Ha pabodeM MecTe. 9 3

3aKOHa»

JlaGoparophas pabota Ne3
«OmnbITHAs TPOBEPKA Ta30BOT0 3aKOHA»
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(OnbiTHas npoBepka 3akoHa ['eit-JIroccaka)

2.5.Pemenue 3amay o reme
«MoneKkynspHO-KHHETHIeCKast
TEOpHs BEIICCTBAY.

Conep:kanue y4eOHOT0 MaTepuaJia
Pemenne 3agau no reme «MoOJEKYJISIPHOKMHETHYECKAs! TEOPHUS BEILIECTBAY.

2.6.3aKOHBI TEPMOTUHAMUKH.

Coaepxxanue yueOHOro MaTepuaJa:

ITepBblil 3aKOH TEPMOJAMHAMUKH.

AnmabaTHEIH mporecc.

Bropoii 3akon Tepmonunamuku 1 EI'O CTATUCTUYECKOE NCTOJIKOBAHUE.
Habumonenue u onucanue crnoco00B U3MEHEHHS] BHYTPEHHEW SHEPTUU TeJla U €ro
00BSICHEHHE Ha OCHOBE 3aKOHOB T€PMOIMHAMUKH.

[TpakTHueckoe npuMeHeHne GU3NYECKUX 3HAaHUH B TOBCETHEBHOM KU3HU: IIPU OLIEHKE
TEIUIONPOBOAHOCTH U TEIJIOEMKOCTH Pa3JIMYHbIX BELECTB; JIsl UCIIOJIb30BAHUS SIBICHUS
OXJIAXKJIEHUS )KUJKOCTH IIPH €€ NCIIapEHNUH, 3aBUCUMOCTH TEMIIEPATyphbl KUIIEHUS BOJbI OT
JIABJICHMSL.

2.7.Mopenb CTpoeHus
KUIKOCTEH.

Conep:xxanue yueOHOro MaTepuaJia

Mopenp cTpoeHUs )KUIKOCTEN.

I[TOBEPXHOCTHOE HATAXEHUE.

HacplienHble ¥ HEHACHIIIEHHBIE MTAPhI.

BnaxnocTs Bo3ayxa.

Habmroienue u onucanue MoBEPXHOCTHOTO HATSDKEHUS )KUIKOCTH, U3MEHEHHI arperaTHbIX
COCTOSIHHMH BEIIeCTBa OOBICHEHHE dTUX SIBJICHUH HA OCHOBE MpEJCTaBICHU 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHHUHU BEIECTBA.

2.8. JJaboparopHas pabota Ne4
«Ornpenenenre BIAKHOCTH
BO3/1yXa B IIOMEIIEHUI

Conep:xanue yueOHOI0 MaTepuaJa:

NHCcTpyKTaX M0 TEXHUKE 0€301MacHOCTH Ha pabovyeM MecTe.
JlaGopatopHas pabota Ned

«Omnpenenenne BIAXHOCTH BO3yXa B TOMEIICHUI

2.9.Mopens CTpOeHHS TBEPABIX
TEJl.

Conep:xanue yueOHOro MaTepuaJia

MO)IeJ'II) CTpOGHI/ISI TBep)II)IX TCII.

MEXAHUYECKUE CBOMCTBA TBEPbBIX TEJIL.

N3MeHeHus arperaTHbIX COCTOSSHMM BEILIECTBA.

Ha6JIIOI[eHI/Ie 1 OIIMCAaHUEC HOBerHOCTHOFO HaATAXKCHUA XUIKOCTH, H3M€H€Hﬂﬁ arperaTHHx
COCTOSIHH BEIIeCTBa OOBSICHEHHE dTUX SIBJICHUH HA OCHOBE MPEJCTaBICHUN 00 aTOMHO-
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HaumenoBanue Cozaep:xkanue yueOHOro MaTepuaia, 1adopaTopHbie padOThI U NPAKTUYECKHE 3AHATHSH, | OGbeM | YpoBeHb
pa3/iesioB U TeM CcaMoCTOsITeIbHAasl padoTa 00y4arommxcst 4acoB | OCBOEHHS
MOJIEKYJISIPHOM CTPOECHUHU BELIECTBA.
2.10. JIabopaTtopHas padora Ne5 Coaep:xxanue yueOHOT0o MaTepHaJia:
«M3yuenue nepopmanuu WHCTpyKTaX 10 TEXHUKE OE30MaCHOCTH Ha pabodeM MecTe.
PaCTSIKEHUS» JlaGopaTtopnast pabota No5 2 3
«M3ydenue nepopmanuu pacTsHKEHUS
(M3mepenue monyns ynpyroctu (Mmonyns KOnra) pe3unsi)
2.11. I3MeHeHHs arperaTHbIX Copepxxanue yueOHOro MaTepuasa
COCTOSTHUI1 BEIlleCTBa. M3MeHeHus arperaTHbIX COCTOSHUH BEIIeCTBa. 9 5
Habmronenue u onrcanue W3MEHEHHUH arperaTHhIX COCTOSTHAIN BEIECTBa OOBSICHEHNE ITHUX
SIBIICHUY Ha OCHOBE IMPEICTaBICHHUI 00 aTOMHO-MOJIEKYJISIPHOM CTPOCHUH BEIIECTBA.
2.12.JTaboparopHas pabora Ne6 Coaep:xanue yueOHOTro MaTepHaJia:
«MccnenoBanue mporecca HHCTpyKTaX 10 TEXHUKE OE30MMacCHOCTH Ha paboueM MecTe.
TETI000MeHa» JlabopaTtopHnast pabota Ne6 3
«MccnenoBanue nporecca TermoooMeHa
(Onpenenenne yaeabHOM TEIIIOEMKOCTH BEIIECTBA)
2.13. TerutoBBIE IBUTATEIIH. Copaepxxanue ydyeOHOro MaTepuasa
[TpuHIMIIBI NeHCTBUS TEMIOBBIX MAIIIKH.
KII/] TeninoBoi MallvHBbI. 2
[TpoOnembl SHEPreTUKH U OXpaHa OKPYKAOLIEeH CpeIbl.
OO0BsicHeHHEe YCTPONCTBA U MIPUHITUIIA JEHCTBUS MMAPOBOM U Ta30BOM TypOUH, ABUTATEIIS
BHYTPEHHEI0 CTOpaHMsl, XOJIOAUIbHUKA.
2.14 Pemenue 3ama4 1o TeMe Copaepxxanue y4eOHOIro MaTepuasa
«TepMonHAMHKAY. Pemrenue 3a1a4 no treme «TepMoguHAMUKaY. 2
2.15. KonTponpHas paboTta mo Copaepxxanue y4yeOHOro MaTepuasa
teme «MouekynsipHas Gu3nKa» KontpoabsHasi padora no teme «MoJiekyJasipHast pU3NKay 2
2.16. 3auer 1o Teme 3a4éT mo reme «MoutekyJasipHasi GU3UKa»: TBOPUECKHN O0TUET «DPU3HKA 32 YAHHBIM
«MonekynspHas pusuka CTOJIOM» 5
(OcHOBBI MOJIEKYJISIPHO-KMHETUYECKOTO CTPOEHUS BEIIECTBA. ATperaTHble COCTOSHUS
BellecTBa. TepMOAMHAMHUKA).
IJIEKTPOANHAMHUKA 92
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HaumenoBanue Cozaep:xkanue yueOHOro MaTepuaia, 1adopaTopHbie padOThI U NPAKTUYECKHE 3AHATHSH, | OGbeM | YpoBeHb
pa3/iesioB U TeM CcaMoCTOsITeIbHAasl padoTa 00y4arommxcst 4acoB | OCBOEHHS
Pazpnen 3.
IJIEKTPOAUNHAMMUKA 50
(QJEKTPOMATI'HUTHOE
ITOJIE)
3.1. Dnextpuueckuii 3apa. 3akoH | Conep:kaHue y4eOHOT0 MaTepHuasa
Kynona. DJIEMEHTAPHBIHN JIEKTPUUECKUI 3apsi. 5 2
3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsijia.
3akoH KynoHna.
3.2.DneKTpuyeckoe moe. Copaepxxanue yueOHOTro MaTepuasa
HanpskeHHOCTb 3JIEKTPUYECKOT0 TOJISL.
[TpuHIUT CYTIEePIIO3UITUH AIEKTPHUIECKUX MOJIEH. 2 2
[ToreHnuan 371eKTPUIECKOrO MOJIs.
[ToTeHIMaIbHOCTh JIEKTPOCTATUYECKOTO TOJISL.
Pa3HOCTh MOTEHIIMANIOB.
3.3.IlpoBonnuky, quanektpuku B | Conep:kaHue y4eGHOr0 MaTepHuasia
JJIEKTPUUECKOM TOJIe [TpOBOJHUKH B 3IEKTPHUUECKOM TOJIE.
DnexTpuyeckas eMKOCTb. 9 2
Konnencarop.
JM3IEKTPUKH B DIIEKTPUUYECKOM TOJIE.
OHeprust 31eKTPUIECKOro MoJisl.
3.4.Pemenne 3a1a4 1o Teme Copaepxxanue y4eOHOro MaTepuasa
«DNEKTPOCTATUIECKOE TTOJIE. Pemenue 3a1a4 o reme «IEKTPOCTATHUECKOE TIOTIEY. 2 2
3.5.0nexTpruyeckuii TOK. Copaepxxanue y4eOHOro MaTepuasa
DJEeKTpUUECKU TOK.
3aBHCHUMOCTBH JIEKTPUIECKOTO COMPOTUBIICHHUS OT MaTepHaa, JJIUHBI, IIOIa T 2 2
MOTIEPEYHOT 0 CEYEHUS TPOBOTHUKA.
3aBHCHUMOCTBH JIEKTPUIECKOTO CONPOTHBIICHHSI TPOBOTHUKOB OT TEMIIEPaTypHI.
3.6. 3akon Oma. Copepxxanue yueOHOIro MaTepuasa
3aBUCUMOCTb JIEKTPUYECKOTO COMPOTUBIICHUS OT MaTepuaa, AJUHbI, IO 11
MONIEPEYHOI0 CEUYEHUs TPOBOAHMKA. 2 2

3aBHUCHMOCTBD 3JIEKTPUIECCKOTO COMPOTHBIICHHUS IIPOBOJHUKOB OT TEMITEPaTyPHI.
Onekrpoasmxkymas cuna (3/1C).
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HaumenoBanue Cozaep:xkanue yueOHOro MaTepuaia, 1adopaTopHbie padOThI U NPAKTUYECKHE 3AHATHSH, | OGbeM | YpoBeHb
pa3/iesioB M TeM CcaMoCTOsITeIbHAasl padoTa 00y4arommxcst 4acoB | OCBOEHHS
3akoH OMa 1J1s IOJIHOM 3JIEKTPUUECKOM LIETIH.
O600611eHre U crucTeMaTu3alus Conep:kanue y4eOHOT0 MaTepuaJia
3HAHUM O06001IeHNHEe U CHCTeMAaTH3aINs 3HAHHINA:
Mexanuka: Kunematuka; Jlunamuka; 3aKOHbI COXpaHEHMUSI. 2 2
MonexynsipHas ¢pusuka: OCHOBBI MOJEKYIISIPHO-KMHETHUECKOTO CTPOCHHUS BEILIECTBA,
ArperaTHble COCTOSIHHS BEIlIeCTBa; TepMoInHaMUKa.
DNIEKTPOANHAMUKA: DIEKTPUUECKOE MOJIe; DIEKTPUUECKUM TOK.
3.7.JlabopatopHas pabora Ne7 Copaepixanue y4eOHOro MaTepuasa
«3yueHne 3aBUCUMOCTH O3HakoMiIeHHE 00YYaOIIMXCs ¢ PopMaMu TEKYIIEro KOHTPOJIS U MTPOMEKYTOUHON
ANEKTPUYECKOTO COMPOTUBICHUS | aTTECTAIMH 110 Y4eOHOM TUCIUILUINHE, OCHOBHOW U JOMOIHUTEIBHOMN TUTEPaTypPO.
IPOBOJHHKA OT MaTepralia WHCTpyKTaX 10 TEXHUKE OE30MAaCHOCTH Ha pabodeM MecTe.
[TpakTrdeckoe npuMeHeHue GU3NYECKUX 3HAHUI B TOBCETHEBHOM JKU3HH IS
CO3HATEJILHOTO COOJII0/IEHUS IPAaBUJI O€3011aCHOT0 0OpAIIEHHUS C AIEKTPOOBITOBBIMU 2 3
npubopamu.
OObsicHeHHEe yCTPONCTBA U IIPUHLIUIIA IEUCTBUS (PU3HUECKUX PUOOPOB U TEXHUYECKUX
00BEKTOB: MYJIbTUMETPA.
JlabopaTtopHnast pabota Ne7
«M3ydyeHune 3aBUCUMOCTH 3JIEKTPUYECKOT'O COITPOTHUBIICHHSI TPOBOIHMKA OT MaTeprana
(Onpenenenue yAelbHOTO COTPOTUBIIEHHUS IPOBOJHUKA)
3.8.JlabopaTopnas pabora Ne§ Copepxanue yueOHOro MaTepuasa
«M3y4eHune 3aBUCHMOCTH WHCTpyKTaX 10 TEXHUKE OE30MAaCHOCTH Ha pabodeM MecTe.
3JIEKTpHUECKOro conpoTuBieHus | JlaboparopHas padota Ne§ 2 3
NIPOBOJTHHUKA OT TEMIIEPaTypPhI» «M3yvyeHne 3aBUCHMOCTH DJIEKTPHUYECKOTO COMTPOTHBIICHHSI TPOBOTHUKA OT MaTepraia
(Ompenenienne TepMUYECKOro Ko3duimenTa conpoTUBICHHUS MEIH)
3.9. IocnenoBarensHOE U Coneprxanue y4eOHOro MaTtepmuasa
napauelibHOe COeMHEHNE [TocnenoBarenbHOE U NapallielbHOE COSAMHEHUE TPOBOIHUKOB. 2 2
IPOBOJTHUKOB.
3.10.JTaboparopHas padota Ne9 Copepxxanue yueOHOIro MaTepuasa
«M3yuenne 3akoHa Oma s HNHcTpyKTaX MO TeXHUKE 0€30MMaCHOCTH Ha paboveM MecTe.
TIOJTHOM LIeTIN JlaGopatopHnast paborta Ne9 2 3

«3yuenne 3akoHa OMa [1J1s MOJTHOM LETIH
(Onpenenenue 3/1C 1 BHyTpEHHET0 CONPOTUBIJICHHS] HICTOYHUKA TOKA)
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HaumenoBanue Cozaep:xkanue yueOHOro MaTepuaia, 1adopaTopHbie padOThI U NPAKTUYECKHE 3AHATHSH, | OGbeM | YpoBeHb
pa3/iesioB U TeM CcaMoCTOsITeIbHAasl padoTa 00y4arommxcst 4acoB | OCBOEHHS
3.11.JIa6oparopnast padora Nel0 | Conep:kaHue y4eGHOr0 MaTepuasia
«W3yuenue 3akona Oma st MHcTpyKTax 10 TeXHUKe O€30I1aCHOCTH Ha pabodeM MecTe.
y4acTKa HEenu» JlabopaTtopnas padota NelQ 2 3
«M3yuenue 3akoHa Oma Juis yyacTka LEenu»
(Onpenenenne MOIIHOCTH TOKA IIPU M1OCJIE0BATEILHOM U APAJUIEIbHOM COEIMHEHUAX
IIPOBOJTHUKORB)
3.12.OnekTpudecKkuii TOK B Copaepxanue yuyeOHOro MaTepuasa
MeTajulax, )KUJIKOCTAX, Ia3ax u DJeKTpUYECKUil TOK B MeTajlaX, )KUJKOCTSAX, I'a3ax U BaKyyMe. 2 2
BaKyyMe. IIna3zma.
3.13. [TomynpoBOIHUKH. Copaepixanue y4eOHOro MaTepuasa
IToynpoBOIHUKH.
CoOcTBeHHas U IpUMECHasi IPOBOJUMOCTH MOJTYITPOBOIHUKOB.
[TorynpoBOTHUKOBBII THO. 2 2
[TOJIYITPOBOAHUKOBBIE [TPUBOPBLI.
OObsicHeHHEe yCTPONCTBA U IIPUHLUIIA IEUCTBUS (PU3HUECKUX PUOOPOB U TEXHUYECKUX
00BEKTOB: NOJYIPOBOJHUKOBOIO IMOJIA.
3.14. Pemenuie 3aga4 1o TemMe Copaepxxanue ydyeOHOIro MaTepuasa 2 )
«DNEKTPUYECKUIA TOKY. Pemenue 3a1a4 o teme «JIEKTPHUECKUI TOK».
3.15.MHyK1Mst MarHUTHOTO Copaepxxanue ydyeOHOro MaTepuasa
OIS MarnuTHOe nose. 2 2
WHIyKI¥si MarHUTHOTO TIOJISL.
3.16. Cuia Amnepa. Cuna Copepxxanue yueOHOIo MaTepuasa
Jlopenna. Cuta Ammepa. 2 2
Cuuia Jlopenna.
3.17.3aKk0H 3JeKTPOMarHUTHOU Copaepxxanue y4eOHOro MaTepuasa
AHAYKLWU. MarauTHBIN IOTOK.
3aKoH 3JIeKTpoMarHuTHoW nHaykuuu dapazes.
[IpaBuno Jlenua. 2 2

OJIEKTPOU3MEPUTEJIBHBIE ITPUBOPHI.
Habnroenre u onvMcanue MarHUTHOTO B3aUMO/ICHCTBUS TIPOBOJTHUKOB C TOKOM,
CaMOMHIYKITUU OOBSICHEHHE dTUX SIBJICHUH.
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HaumenoBanue Cozaep:xkanue yueOHOro MaTepuaia, 1adopaTopHbie padOThI U NPAKTUYECKHE 3AHATHSH, | OGbeM | YpoBeHb
pa3/iesioB U TeM CcaMoCTOsITeIbHAasl padoTa 00y4arommxcst 4acoB | OCBOEHHS
3.18.3aK0H 371€KTPOMAarHUTHON Conep:xaHue yueOHOro MaTepuasa
15030107 91017078 MarauTHBIN IIOTOK.
3aKOH AJEeKTpOMarHuTHOW nHAyKuuu Papajes.
[TpaBumo Jlenna. 2 2
DJIEKTPOU3SMEPUTEJIBHBIE TTPUBOPHI.
HaOnronenue v onucaHre MarHuTHOIO B3aUMOJICHCTBUS IPOBOJJHUKOB C TOKOM,
CaMOMHIYKIIMH O0OBSICHEHNE ITUX SBICHHUN.
3.19. JIabopatopnas padora Nell | Copmep:kaHue yuedOHOTo MaTepHaja
«M3y4yenue sBneHus WMHCTpyKTaX 10 TeXHUKE OE30MaCHOCTH Ha pabodeM MecTe. 5 3
3JIEKTPOMArHUTHON MHTyKIIMK» JlaGopatopHnas pabora Nel 1
«3y4eHue siBIeHUS IEKTPOMATHUTHON MHAYKITUN
3.20. CaMOMHYKIIMSL. Copnepixanue y4eOHOro MaTepuasa
CamMouHIyKIIHS. 2 5
NHIyKTUBHOCTS.
Habmonenue u onrcaHue CaMOMHAYKIIMHM OOBSICHEHNE STOTO SIBIICHUS.
3.21. Dueprus maruuTHoro nois. | Copep:kaHue y4eGHOr0 MaTepHasia
DHeprus MarHUTHOT'O TOJIS. 2 2
MATHUTHBIE CBOMCTBA BEIIECTBA.
3.22.Pemienuie 3a1a4 1o TeMe Copaepxxanue ydyeOHOro MaTepuasa
«DNEKTPOMArHETU3M. Pemenue 3aau no treme «NEKTPOMArHeTU3M. 2 2
3.23. KonTponbHas paboTa 1mo Conep:xxanue yueOHOro MaTepuaJia 5 5
TeMe «DJIEKTPOIUHAMUKA» KonTpoJsbHasi pabora mo teme «JIEKTPOANHAMHKA»
3.24. 3auer o Teme 3ader no Teme
«DNEKTPOAUHAMUKA) «DNeKTPOAMHAMHUKA 5 5
DnekTpuyueckoe 1noje. 3aKOHbl OCTOSTHHOTO ToKa. MarHuTHOeE 1noJje. DIeKTpOMarHUTHasI
WHTYKIHS
Pasnean 4.
IJIEKTPOANHAMHUKA 42
(KOJIEBAHUSA U BOJIHBI.
OIITHUKA)
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Haumenosanue
pa3aesioB U TeM

Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble pad0ThI M MPAKTHYECKUE 3aAHATHS,
€caMOCTOSITe/IbHAsA padoTa 00yYaroIuxcst

O0BeM
4acoB

YpoBeHb
OCBOEHUS

4.1 Mexanudeckue KoiueOauus

Copaepxxanue yyeOHOIro MaTepuasa
Mexanuueckue KoueOaHusl.

Ammuntyna, nepuon, yactora, ®A3A xonedaHuii.
VYpaBHEeHHE TaApMOHUYECKUX KOJICOaHUH.
CB0OOIHBIE 1 BBIHYX/ICHHBIE KOJICOAHMUS.
Pe3onanc.

ABTOKOJIEBAHU .

4.2 Mexannyeckue KoiueOaHus

Coaep:xxanue yueOHOro MaTepuaJia
Mexanudeckue KojaeOaHusl.

AwMiuTyza, nepuo, yactora, ®DA3A xonebanwuii.
YpaBHEHHE TaPMOHHYECKUX KOJICOAHUM.
CBOOOIHBIE U BBIHYX/ICHHBIE KOJICOAHMUS.
Pe3onanc.

ABTOKOJIEBAHN .

4.3. MexaHnuyeckue BOJIHEL.

Conep:xxanue yueOHOro MaTepuaJia
MexaHu4yecKkre BOJHBI.

JlmvHa BOJIHBL.

YPABHEHUE I'APMOHWYECKO! BOJIHBI.

4 4. MexaHuuecKue BOJIHEL.

Conep:xxanue yueOHOro MaTepuaJia
MexaHu4yecKkre BOJHBI.

JImHA BOJIHBL.

YPABHEHUE I'APMOHUYECKO! BOJIHBI.

4.5.Pemtenne 3a1a4d o TeMe
«Mexanunueckue Kojebauus u
BOJIHEIY.

Conep:kaHue y4eGHOr0 MaTepuasia
Pemienue 3a1a4 o reme «MexaHHUECKUE KOJICOAHHSI U BOJTHBD.

4.6.CBo0OIHEIE
3J'IeKTpOMaFHI/ITHI)Ie KO.]'Ie6aHI/I$[.

Copepxxanue yueOHOIro MaTepuasa

KonebaTenbHbIi KOHTYP.

CBOOOIHBIE IEKTPOMArHUTHBIEC KOJIeOaHusI.

BBIHYXICHHBIE 3JICKTPOMAarHUTHBIE KOJICOaHMSI.

Habmroienne u onvcanue 3JIeKTPOMAarHUTHBIX KOJeOaHuH, U UX 0ObSICHEHHE.

4.7. IlepeMeHHBIN 2JIEKTPUUECKHUI
TOK.

Conep:kaHue y4eOHOT0 MaTepHuaJa
IlepeMeHHBIH TOK.

1-2
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HaumenoBanue Cozaep:xkanue yueOHOro MaTepuaia, 1adopaTopHbie padOThI U NPAKTUYECKHE 3AHATHSH, | OGbeM | YpoBeHb
pa3/iesioB M TeM CcaMoCTOsITeIbHAasl padoTa 00y4arommxcst 4acoB | OCBOEHHS
KOHAEHCATOP N KATYIIKA B IEITM ITEPEMEHHOI'O TOKA.
AKTHUBHOE COITPOTHUBJIEHHUE.
SJIEKTPUYECKUI PE3OHAHC.
4.8.I1pousBoacTBO, IEpeada u Conep:kanue y4eOHOT0 MaTepHuaJa
HOTpeOIICHUE IIEKTPUIECKOM [Tpon3BoaCTBO, Iepenada U NOTPEOICHUE FITEKTPHUECKON SHEPTUH.
SHEpIUH. OOBsicHEeHHE YyCTPOICTBA U MPUHLIKIIA IEHCTBUS (PU3NUYECKUX PUOOPOB U TEXHUUECKUX
00BEKTOB: AIIEKTPOMArHUTHOTO pelie, TMHAMUKA, MUKPO(OHA, 3JIEKTPOIBUTATEIIS
HOCTOSIHHOT'O U TIEPEMEHHOT'0 TOKa, 3JIEKTPOreHeparopa, Tpanchopmaropa. 2 2
Texnuka 06€30MacHOCTH B 0OpAIEHUH € IIEKTPUIECKUM TOKOM.
[TpakTnyeckoe npuMeHeHue (pu3nYecKux 3HaHUH B IOBCEAHEBHOM KHU3HU IS
CO3HATEJIBHOTO COOJIIOICHUS TTPaBMII 0€301aCHOTO 0OpAaIIEeHHs C IIEKTPOOBITOBBIMU
puOOpaMHu.
4.9.25ekTpoMarHuTHOE TI0JIE. Copaepxxanue ydyeOHOro MaTepuasa
OEeKTPOMarHUTHBIE BOJHBI OJEeKTPOMarHUTHOE TOJIE.
BUXPEBOE DJIEKTPUYECKOE I1OJIE.
CKOpPOCTb 3JIEKTPOMArHUTHBIX BOJIH. 2 2
CBoIiCTBa DIIEKTPOMArHUTHBIX U3TYICHUH.
HaOGnronenue u onucanue U3ay4eHus U pueMa 3JeKTPOMAarHUTHBIX BOJIH, U UX
00BsICHEHHE.
4.10. IlpuHIMI paguocBs3y U Copepxanue yueOHOro Mmarepuasa 5 1
TEJICBUJICHHUSI. [TPUHIINIIBI PAJIMOCBS3U 1 TEJIEBUJIEHMA.
4.11 Pemenue 3a1a4 1o Teme Copepxxanue yueOHOIro MaTepuasa
«INeKTpoOMarHuTHHIC Kojiebanus | Pemenue 3amay mo temMe « QEeKTpOMarHUTHBIE KOJIEOAHUS U BOJTHBIY. 2 2
Y BOJIHBI.
4.12.Cser kak snekrpomarautHas | Cojep:kanue yue0HOro MaTepuaJia
BOJTHA. CBeT Kak 3JIeKTPOMarHuTHas BOJHA.
CkopocTs cBera.
3aKOHBI OTPAKEHHS U MPEIOMIICHHSI CBETA. 2 2

[TonHOE BHYTpEHHEE OTpaKEHHUE.

®opmyiia TOHKOMU JIMH3BL.

Onrtruueckue mpruoopHI.

PASPEHTAIOIIAA CTIOCOBHOCTbH OIITUYECKUX TTPMBOPOB.
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Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble pad0ThI M MPAKTHYECKUE 3aAHATHS,
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O0BeM
4acoB

YpoBeHb
OCBOEHUS

Habmronenue u onrcanue OTpakeHus, IPeIoMIICHUs, OObSICHEHHE ITHX SIBIICHUH.
OObsicHEeHHEe YCTPONCTBA M MIPUHIIMIIA ICHCTBUS (PU3NIECKUX MPHOOPOB M TEXHUYECKUX
00BEKTOB: JIyNbl, MUKPOCKOIIA, TEJIECKOIIa, CIIEKTporpada.

4.13. JIaboparopHas pabota Nel2
«M3y4enue sBiIeHUA
MPETOMIICHUS

Conep:kanue y4eOHOT0 MaTepuaJia

WMHCTpyKTaX 10 TEXHUKE OE30MaCHOCTH Ha pabodeM MecTe.
Jlaboparopnas pabota Nel2

«M3yueHue SIBICHUS TTPEITOMIICHUSY

(Onpepnenenue nmokasarens IpeIOMICHUS CTEKIIA)

4.14. OnTuueckue npuodopsl.

Coaep:xanue yueOHOro MaTepuaJia
OnTuueckue npudopsI.

4.15.J1abopatopnas padbora Nel3
«M3yuenune u300paxeHus
npeamMcToOB B TOHKOM JINH3E)

Coaep:xanue yueOHOro MaTepuaJia

HHCTpyKTaX 10 TEXHUKE OE30MMaCHOCTH Ha paboueM MecTe.
JlaGopaTtopnast pabota Nel3

«M3yuenune n3o00pakeHus MPEeIMETOB B TOHKOM JIMH3E»
(M3ydenne xapakTepuCTUK COOMPAIOIIEH JIMH3BI)

4.16.UnTepdepennus,
T paxkus, TMCIepchst CBETa.

Conep:xanue yueOHOro MaTepuaJia

WnTepdepenius caera.

KOI'EPEHTHOCTb.

Hudpaxus cserta.

JudpaxkuonHas peieTka.

[MOJISIPU3ALINA CBETA.

Hucnepcus csera.

HabGnronenue u onucanue nucrepcuu, HHTEpPEPeHITNH, TU(PpaKIuy 1 TOJISIPU3AINH CBETA,
00BSICHEHUE ITUX SIBJICHUH.

4.17 Unrepdepenuus,
TUQpakLus, TMCIepCHsl CBETa.

Conep:xaHue yuedOHOro MaTepuaa

Wutepdepenuus ceeta.

KOI'EPEHTHOCTG.

Judpaxkuus ceera.

JudpakimonHas pemerka.

[MOJIAPU3ALIA CBETA.

Hucnepcus ceera.

HabmiogeHue u onucanue qucrnepcuu, MHTepdepeHnny, MU pakiuy U NOJSIPU3alui CBETa,
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HaumenoBanue Cozaep:xkanue yueOHOro MaTepuaia, 1adopaTopHbie padOThI U NPAKTUYECKHE 3AHATHSH, | OGbeM | YpoBeHb
pa3/iesioB U TeM camMocTosiTeJIbHAasi padoTa 00y4arUIuXCcsA 4acoB | OCBOEHHS
00BSICHEHUE 3THUX SIBIICHUM.
4.18.Pa3nuuHbie BUIBI Coaep:xanue yueOHOro MaTepHaJia
JIEKTPOMAarHUTHBIX U3Ty4EHUH. Pa3nuunble BUIBI 2IEKTPOMArHUTHBIX U3IY4EHUN U UX MIPAKTUYECKOE IPUMEHEHUE
Munu-koHpepeHnusa «B 3alUTy 3JIEKTPOMATHUTHOIO U3JTyYEeHHUS»
Hu3kouacToTHOE 37€KTPOMAarHUTHOE U3IIYy4EHHUE, PaJUOU3IIYyYEHNE, CBEPXBbICOKOYACTOTHOE 2 2
AIIEKTPOMArHUTHOE U3JIy4eHUe, HHPPaKpacHOE U3ITyueHUE, BUANMOE U3TyUCHHE,
yIbTpadruOIETOBOE N3IYUCHHUs, PEHTTEHOBCKHE M3IydYeHUE, TaMMa H3JIy4eHUE UX MIPUPOJIA 1
CBOMCTBA.
4.19.Pemienue 3a1a4 1o Teme Copaepxxanue yueOHOIro MaTepuasa 2 )
«Onrtukay. Pemenune 3ana4 no teme «OnTHKAY.
4.20.KontponsHas paboTa 1mo Copepxxanue yuyeOHOI0 MaTepuasa
teme «KonebaHus U BOJIHBI. KonTpoasHnas padora no teme «Kosedanusi u BoaiHbl. OnTHKA» 5 5
OnTuka» (Mexanunueckue KojaeOaHusl ¥ BOJHBI, 2JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI,
TrE€OMETPUYECKasl ONTHKA, BOJHOBBIE CBOWCTBA CBETA)
4.21. 3auer no teme «Konebanuss | Copep:kanmue yuedOHOro MaTepuaJia
¥ BOJIHBL. OnTHKa» 3ader no teme «Kosebanusi 1 BoJHbI. OnTHKA» 2 5
(Mexanudeckue kojaeOaHusl U BOJIHBI, DIIEKTPOMArHUTHBIE KOJI€OaHUS ¥ BOJHBI,
reoMeTpHuuecKas ONTHKA, BOJHOBBIE CBOMCTBA CBETA)
Pasznen 5. KBAHTOBAS 10
DOU3NKA
5.1. ®oroadppext. DoToH. Copepxxanue yueOHOIro MaTepuasa
KopmyckynsipHO BOJIHOBO#M [ToctynaTel cnenuanbHOM TEOPUH OTHOCUTEIIBHOCTH DUHINTEIHA.
Tyaanu3M [TPOCTPAHCTBO U BPEMS$ B CHIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH.
ITonuas >HEprus.
DHeprus MoKosl.
PensTuBUCTCKHI MMITYJIBC. 2 1-2

CBSI3b IIOJTHOM SHEPTUHU C UMITYJIBCOM U MACCOMU TEJIA.
JledexT macchl U SHEPTUsl CBSI3U.

I'mmiote3a M. Ilmanka o kBaHTax.

dotordexr.

OmnpiTel A.I'. CToJieToBa.

YpaBuenue A. DitHmreiHa 115 hoTodddekra.
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DOTOH.

OIIBITHI IT.H. JIEBEJEBA 1 C.11. BABUJIOBA.

OOBsICHEHHE YCTPOMCTBA U MPUHIINIIA ICHCTBHS (PU3UUYCCKUX MPUOOPOB M TEXHUUCSCKUX
00BEKTOB: (OTOIIEMEHTA.

Ha6monenue u onucanue Gorodddexra, 00bsICHEHNE ITUX SBICHUI Ha OCHOBE KBAHTOBBIX
NPEJICTABJICHUI O CTPOCHUU aTOMa U aTOMHOTO sIJIpa.

5.2.Mopenu CTpoCHHSI aTOMa U
aTOMHOTO sijIpa.

Coaep:xanue yueOHOro MaTepuaJia

[InanerapHas MoJienb aToma.

KBaHTOBBIE TOCTYNATHI

bopa u nuHeyaTeie CEKTPHI.

I'unoresa ne bpoliinsg 0 BOJHOBBIX CBOMCTBAX YaCTHLI.

Judpakius 31eKTPOHOB.

COOTHOUIEHME HEOITPEJAEJIEHHOCTEN I'EM3EHBEPI'A. CTIOHTAHHOE U
BBIHYKJIEHHOE MU3JIYUEHUE CBETA.

Jlazepsl.

Mopenu cTpoeHHsI aTOMHOTO s]1pa.

SlnepHble cUbI.

Hyxnonnas moaens sapa. HabmroneHre u onMcaHue ONTHYECKUX CIEKTPOB U3ITyUEHUS U
MOTJIOUIEHUS], 0OBSCHEHHUE 3TUX SIBJICHUN HA OCHOBE KBAaHTOBBIX MPEACTABIECHUI O CTPOCHUH
aToMa M aTOMHOTO fJIpa.

1-2

5.3.5nepHbIe peaknuy.
PannoakTuBHOCTE.

Conep:xxanue yueOHOro MaTepuaJia
DHeprusi CBA3M Apa.

SlnepHble CIIEKTPBI.

SlnepHble peakuuu.

[lenHas peakuus nIeaeHus sSaep.
SJEPHAA DHEPI'ETUKA.
TEPMOHJIEPHBIﬁ CHUHTES.
PagnoakTuBHOCTS.

JO3UMETPHAL.

3aKoH paJIMOaKTUBHOTO pacraja.
CTATUCTUYECKUU XAPAKTEP ITPOLECCOB B MUKPOMMPE.
OJIEMEHTAPHBIE YACTULIBI.

1-2
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HaumMmeHnoBaHnue Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHblie padoThl U MPAKTUYECKHE 3AHATHS, | O6LeM Yposens
pa3/iesioB U TeM camMocTosiTeJIbHAasi padoTa 00y4arUIuXCcsA 4acoB | OCBOEHMUS
®VHJIAMEHTAJIbHBIE B3AMMOJIEUCTBHS.
3AKOHbI COXPAHEHUWA B MUKPOMMUPE.
Habmionenue u onrcanue painoakTUBHOCTH, OOBSCHEHHE ITHUX SIBIICHHI HA OCHOBE
KBAHTOBBIX ITPEICTABJICHHI O CTPOCHUH aTOMa U aTOMHOTO sI/Ipa.
5.4.Pewienue 3aaa4 1o Teme Copaepxxanue yueOHOro MaTepuasa 5 2
«KBanToBas Quzukay. Pemenue 3anay no teme «KBantoBas Gpuznkay.
5.5.Kontpomnbnas padora o teMe | Conep:kaHue yueOHOro matepuasia
«KBanToBas gusuka» 3ayer mno KonTpoasnasi padora no teme «KBanroasi pusuka 2 2
teme «KBaHTOBas pu3nKay 3ader no teme «KBanToBasi puznka»
Paznea 6. BBQJIIOHI/I}I 6
BCEJEHHOHU
6.1.Ctpoenue u pa3BuTue Conep:kanue y4eOHOT0 MaTepHuaJia
Bcenennoii. ConneyHas cucrema.
3Be3/1bl 1 ICTOYHUKH UX YHEPTUU. 2 2
CoBpeMeHHbIE MPECTABIEHUS O MPOUCXOKIACHUN U 3BoJronn CoHIIA U 3BE31.
Hama ['anaktuka. J[pyrue raJlakTUKH.
6.2. CTpoeHne u pa3BuTHE Copaepxxanue yueOHOro MaTepuasa
Bceenennon. [TpocTpancTBeHHBIE MacITaObl HaOMIOAaeMol BeenenHoil.
[TprMeHUMOCTb 3aKOHOB (PU3UKHU AJ11 00BSACHEHUS MPUPOJIbl KOCMUYECKHX OOBEKTOB.
"KpacHoe cMenienue" B CrieKTpax rajJakTHK. 2 2
CoBpeMEHHbIE B3Il HA CTPOCHUE U ABOJIOIMIO BeeneHHOoi.
Habmionenue u onrcanue IBUKEHUST HEOECHBIX Tell.
KomneloTepHoe MoienrpoBaHue IBUKEHUSI HEOECHBIX Tell.
6.3. CoBpeMeHHas Hay4YHas Copepxxanue yueOHOIro MaTepuasa
kapTuHa Mupa O0o01IeHne U CoBpeMeHHas HayyHasl KapTHHA MHpA. 5 2
CUCTEMAaTH3alMsl 3HAaHUH. ®u3nKa 1 HAyYHO-TEXHUUYECKAsT PEBOJIOLHS.
O0001eHne U cUCTEMAaTH3AIINS 3HAHNI.
Bcero: 190
IIpomeskyTOUYHAs aTTEeCTALMS 14
Hroro 204




JList XapaKTepUCTUKH YPOBHSI OCBOCHHSI YI€OHOTO MaTepHalia UCTIOIb3YIOTCS CIEAYIONUe 0003HAUYCHUS:

1 — o3HaKOMUTEIBHBIN (Y3HABAaHUE PaHEE H3YUYCHHBIX OOBEKTOB, CBONCTB);

2 — penpOAYKTUBHBIHN (BBITOJIHEHUE AEITEILHOCTH IO 00pa3ily, MHCTPYKIIUU WU MO PyKOBOJICTBOM);

3 — MPOJYKTUBHBIN (IJITAHUPOBAHUE M CAMOCTOSTEIILHOE BBIITOJHEHHE JACATEIBHOCTH, PEIICHUE TPOOJIEMHBIX 3aj1a4).
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3. YCJIOBUA PEAJIN3AIIMA TPOTPAMMBI YUEBHOM TV CHUILIMHBI

3.1. TpeOoBaHMsA K MMHHUMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH IO

VYyebHas TUCIUIUIMHA PEATN3yeTCs B y4eOHOM KaOMHETE COUATbHO-9KOHOMUYECKUX JUCIUTLIIH.

O6opynoBanue yueOHOTO KabuHeTa:

— I0CaZi0YHbIE MECTA MO KOJUUYECTBY 00yUarOLIXCs;
— palouee MecTO IpenoaaBaTers;
— METOAMYECKHE MaTepUallbl 10 JUCLUIUIMHE;

TexHuueckue cpencrTa 00yueHHs pabodero MecTa npernoaBaTes: KOMIbIOTEpHOE 000pYyI0BaHHUE,
KOTOPOE JI0JIKHO COOTBETCTBOBATH COBPEMEHHBIM TPeOOBaHUAM O€30IIACHOCTH U HaAAEKHOCTH,
IIpeAyCMaTpUBaTh BO3MOXKHOCTh MHOT'O(YHKIIMOHAJILHOT'O UCIIOJIb30BaHUsl KaOMHETA, C LIEJIbI0 U3Y4YEHUs
COOTBETCTBYIOLIEH AUCLMIUIMHBL, MyJIbTUMEINIHOE 000pYyA0BaHHE (IIPOEKTOP U NPOESKLIMOHHBIN SKpaH
WM UHTEpAKTUBHAs JOCKA), JIOKaIbHAs CETh C BBIXOAOM B Internet.

HanmMeHnoBaHue crienuaabHOTO MOMEIIECHHS: TIOMEIICHUE [Tl CAMOCTOSATENILHOM padoTHl,
UYuranbHblii 3a51. OcHaLLIEHHOCTh: padouee MECTO, KOMITbIOTEpP (HOYTOYK) € 1oCcTynoM K ceTH «HTepHeT» n
SNOC.

HanMeHoBaHue crielianbHOrO MOMELIeHUs: yueOHas ayIuTOpus Ul IPOBEJCHUS IPAKTUYECKUX
3aHSATUH, FPYIIIOBBIX KOHCYJIbTAllUH, MHIAMBUIYaIbHBIX KOHCYJIbTALUH, TEKYIIEro KOHTPOJIS,
IIPOMEXYTOYHON aTTecTaluy, Y4yeOHas ayAuTOPUHU, OCHAIIEHHbIE 000PYAOBAaHUEM U TEXHUYECKUMHU
cpenctBamu 00ydeHus. OcHaieHHOCTh: KoMmuiekT yueOHol Me6Genu, HOyTOyK, TPOSKIIMOHHOE
o0opyoBaHue (MyJbTUMEIUINHBIN IPOEKTOP U SKPaH).

IlepeyeHb JIMIIEH3MOHHOTO M CBOOOHO PACTIPOCTPAHSAEMOI0 IPOTPAMMHOI0 o0ecrneyeHus:

Microsoft Office 2010 Professional Plus (ITaker mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaker mporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucst DMOC OpHUIIC

IIpn n3yyeHun TUCHMIIMHBI B (hopMaTe JIEKTPOHHOI0 00yueHHs ¢ ucnoab3dosanuem 10T

Heorpanudennasi Bo3M0OXHOCTH 0cTyma odydatomerocs k QMOC u3 mo60# TOUKH, B KOTOPOH
UMeeTcs I0CTYH K MH(OpMaIMoHHO-TeIeKOMMYHHUKaIMoHHOU cetn "MHTepHeT" (nanee - ceTh
"NuTepHer"), Kak Ha TEPPUTOPUU OPTaHU3ALUH, TaK U BHE €€.

Hocrtyn k cuctemam BuaeokoHpepenticazn JMOC (MoOuIbHAs U AEKCTOITHAsI BEPCUH WIIH K€ BEO-
KITUEHT).

3.2. UudopmannonHoe odecrnedeHue peaju3alii NpPorpaMmbl

Jlnst peanuzanmu mporpaMMbl OMOIMOTEYHBIN (POH]T 00pa30BaTEILHON OpraHU3alluy JOKEH UMETh
TNevaTHbIE W/UITH JIEKTPOHHBIE 00pa30oBaTelibHbIe U HH()OPMAIIMOHHBIE PECYPCHI, PEKOMEHIYEMbIE /IS
UCIOJIb30BaHUS B 00pa30BaTeIbHOM MPOLIECCE.

Ilepeyensb pekoMeHayeMBbIX Y4eOHBIX U31aHMI, JONOJTHUTEIbHOM JuTepaTypsl UHTEpHET-
pecypcoB, 6a3bl JaHHbIX 0M01H0TEYHOro0 hoHaA:

OcHOBHBIC HCTOYHUKH:

1. ®wuswmka: yueOHuk [Inekrponnsiii pecype]/ O.B.JlorBunenko. — Mocksa : KauoPyc, 2019. — 342
c. — ISBN 978-5-406-06464-1. - Pexxum noctyna: https://www.book.ru/book/929950

26


https://www.book.ru/book/929950

2. Kpatkwuii kypc GU3NKK C MpUMEpaMHu PEIIeHUE 3a/1a4y: yueOHoe mocodue [ DIeKTPOHHBINA pecypc
]/ T.N.Tpodpumosa. — Mocksa : KuoPyc, 2017. — 280 c¢. — (CIIO) ISBN 978-5-406-05786-5. -
Pexxum nocryna: https://www.book.ru/book/927680
JlonoTHUTeIbHbIE HCTOYHUKH:

1. ®wusuka: Teopws, pelICHHWE 3aJad4, JCKCUKOH : CIPABOYHHMK [ DJIEKTpOHHBIA pecypc |/
T.N.TpobumoBa. — Mocksa : KuoPyc, 2017. — 316 c. — ISBN 978-5-406-057653-0. - Pexum
noctyna: https://www.book.ru/book/921942

2. @wusuka ot A 10 f : cnpaBouHoe ocodue [ Dnexrponnsiit pecype |/ T.U. Tpodumosa. — 2-¢
u3a., crep. — MockBa : KuoPyc, 2019. — 302 c¢. — (CIIO) ISBN 978-5-406-06985-1. - Pexum
noctyna: https://www.book.ru/book/931306

Ilepuoaguueckne U3IaHUA:
Bokpyr cBeta
Hayka u xu3Hb

IMepeuenn npodeccCHOHAIBLHBIX 0a3 JaHHBIX M HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM:
1. DnextponHas uHpOpManMOHHAs oOpa3oBarenbHas cpexa OpUIIC. - Pexum gocryma:
http://mindload.ru/
CIIC «Koncynprant [lnrocy - Pexxum nocryma: http://www.consultant.ru/
Hayunas snexkrponnas 6udiaunoreka eLIBRARY .RU- Pexxum nocryna: https://elibrary.ru/
4. DBC Y4eOHO-METOAMYECKOTO IIEHTpa M0 00pa30BaHUIO HA XKeJIe3HOAOopoxkHOM Tpancnopre (Db
YMII XK/T) - Pexxum pocryma: https://umczdt.ru/
ObC mu3narenscTBa «Jlanb»- Pesxum mocryma: https://e.lanbook.com/
5bC BOOK.RU- Pexxum nmoctyna: https://www.book.ru/
7. DBC «Opaiit» - Pexxum pocryna: https://urait.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM

JUCIHHUIIVINHBI
KoHtpoub

n OLCHKa PpC3yJIbTaTOB

OCBOCHMSI y4e€OHON  JTUCHUIUIMHBI

OCYIICCTBJIAACTCA

mnmpenoaaBaTeji€EM B IIPOLECCE MPOBCACHUA TCOPECTUUCCKUX H na6opaToprlx BaHHTHﬁ, a TaKXKeE

BBIITOJIHCHU L O6y‘-IaIOH_[I/IMI/ICSI HWHAUBHUIYAJIbHBIX

3aJIaHUM.

Texymui KOHTpPOJIb:

npeobiaganue

MOJIOKUTEJIBHBIX PE3yJIbTAaTOB MO TEMAaTUYECKUM 3aueTaM M KOHTPOJbHBIM paboTaM, NMPU BHITOJHEHUH
1abopaTOPHBIX U MPAKTHUECKUX padoT. [IpomexxyTouHas arrecranus B GOpMe yCTHOTO dK3aMEeHa.

dopma u
MeTOoabI
Pe3yabTarnl 00yyeHus:
YMEHHSI, SHAHNSI, OCBOCHHDIC OcHOBHBIE I0KA3aTeJIN OLEHKHU KOHTPOJIS ¥
KOMITETeH I pe3yJibTaToB OLIEHKHU
pe3y/1bTaToB
00yueHust
YMers:
V1. onuceiBaTh U 00BICHATH onucanue QPyHIaMeHTalIbHbIX YCTHBIN
pe3yabTaThl HAOIIOACHUN U HAOJII0JIEHUI U SKCIIEPUMEHTOB VHJVBHTyaJIbHBIN
9KCHEPUMEHTOB (bU3NYECKUX SIBICHUH U 3aKOHOB; orpoc,
00BsICHEHUE SIBICHUI IPUPOJIBI U B KOHTPOJIbHBIE
TEXHUKE; TECTUPOBAHUS,
ONMCAaHUE U OOBSICHEHUE pe3yJIbTaThl
pe3yabTaTOB HAOMIOACHUN U BBIIOJIHEHUS U
AKCIIEPUMEHTOB: 3aIUTHI
— HE3aBHCUMOCTb YCKOPEHUS 1a00paTOPHBIX
CBOOOJHOTO MAJCHUS OT MACCHI pabor
NaJAr0IIEro Tena;
— HarpeBaHue rasza IpH ero
OBICTPOM CIKATHH U OXJIAXKJIEHHUE MTPH
OBICTPOM pacIIMpPEHUH;
— TIOBBILICHHE AABJICHUS ra3a MpH
€ro HarpeBaHUM B 3aKPBITOM COCY/IE;
— OpOYHOBCKOE JBHKEHHE;
AJIEKTPU3ALIMIO TEJ IPU UX KOHTAKTE;
— B3aMMOJEICTBHE TPOBOJHUKOB C
TOKOM,;
— J1eficTBME MarHUTHOI'O TOJISI Ha
IIPOBOJHUK C TOKOM;
— 3aBHCHMOCTH COIPOTUBIICHUS
MOJIYTIPOBOJTHUKOB OT TEMIIEPATYPhI
U OCBEILEHUS; 3JIEKTPOMArHUTHYIO
WH/TYKIIHIO;
— pacnpocTpaHEHHE
AIIEKTPOMAarHUTHBIX BOJIH;
— JHCHEpCHIo, MHTep(HEPEHIIHIO U
TUQPAKLUIO CBETA;
— U3JIy4EHUE U NOTJIOIIEHUE CBETA
aTOMaMH, JINHEHYaThle CIIEeKTPhI;
— dotorddexr;
— paaMoOaKTUBHOCTb
VY2. npuBOUTH IPUMEPHI OIBITOB | OMHMCAHUE ONBITOB, YCTHBIN
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WUTIOCTPUPYIOMIUX (aKT TOTO, YTO WHVBUTyaJIbHBIN
— HaOJNIOACHUS U YKCIIEPUMEHT onpoc,
CITy»aT OCHOBOM JUIsl BBIIBMDKEHHUSI | KOHTPOJIbHBIC
TUIIOTE3 U IOCTPOEHUSI HAYYHBIX TECTUPOBAHUS,
TEOPHUii; pe3yabTaThl
— DKCHEPUMEHT I03BOJIAET BBIIIOJIHCHUA U
IPOBEPUTH UCTUHHOCTD 3allIUTBI
TEOPETUYCCKUX BBEIBOJOB; HaﬁOpaT OPHBIX
— ¢usnyueckas TeOpus JacT pabor
BO3MOYXHOCTb OOBSICHSTH SIBJICHUS
MIPUPOJIBI M HAYYHBIE (PAKTHI;
— (usuueckas Teopus MO3BOJISIET
MPEACKa3bIBaTh €111€ HEU3BECTHHIE
SIBJICHUSI U UX OCOOCHHOCTH;
— Ipu OOBSICHEHUH MTPUPOIHBIX
SIBJICHUH UCIIOJIb3YIOTCS
(busznyecKue MoJIeNH;
— OJIMH U TOT K€ NPUPOIHBINA
00BEKT WU SABJIICHUE MOXKHO
HCCIeA0BaTh HA OCHOBE
WCIIOIb30BaHUSI PA3HBIX MOJIETICH;
— 3aKOHbI (PU3UKU U DU3NYECKHE
TEOPHUH UMEIOT CBOU ONPEEICHHBIC
TPaHMIIBI TPUMEHUMOCTH
V¥3. onuceiBath onucanue HyHIaMeHTAIbHbBIX YCTHBIN
(dbyHIaMEHTAJIbHBIC OTIBITHI, OTBITOB, OKA3aBIINX CYIIECTBEHHOE | MHAMBHUIYaTbHbIN
OKa3aBUIME CYHIECTBEHHOE BIIUSTHUE HA pa3BUTHE PUUKU ompoc,
BIIMSIHUE HA Pa3BUTHE PUBHKHU KOHTPOJIbHBIE
TECTUPOBAHUS,
pe3yabTaThI

BBIIOJIHEHUST U
3aITUTHI
1a00paTOPHBIX
pabor

V4. npuMeHATh NOTy4YEHHbIE
3HaHUS ISl pelIeHus PU3nUecKux
3a1a4

MPUMCHCHHUC MMOJTYYCHHBIX 3HAHHUHU
JJI pCHICHUA (1)I/ISI/I‘~I€CKI/IX 3aaad

YCTHBIN
VHIUBUYJIbHBIN
orpoc,
KOHTPOJIbHbBIE
TECTUPOBAHUS,
pe3yJIbTaThl
BBIMIOJIHEHUST U
3aIUTHI
1a00paTOPHBIX
pabor

V5. onpeneniars xapakrep
¢duznyecKkoro npoiecca

yTeHue rpadukos, Gopmy,
JarpaMM, CXeM, pUCYHKOB,
YepTeKel; aHaIu3 MPOLECCOB,
XapakTepa M 3aKOHOMEPHOCTEH,
OIKCBHIBAEMBIX UMU OIpE/IeIICHHE:
XapakTepa (pU3NYecKoro npoiecca
no rpaduky, Tabnuue, Gopmyie;

YCTHBIN
WHIUBUYTbHBII
onpoc,
KOHTPOJIbHBIE
TECTUPOBAHU,
pe3yJIbTaThI
BBITIOJTHEHUS |
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IIPOAYKTOB SIZIEPHBIX pEaKIil Ha 3alIUTHI
OCHOBE 3aKOHOB COXPaHEHUS 1a00paTOPHBIX
3JIEKTPUUYECKOTO 3apsiia U MacCOBOro | pabor
qucia
V6. usmepsaTh BBIUUCIICHHE HCKOMBIX IapaMETPOB B | YCTHBIN
YCIIOBHAX JIAOOPATOPHBIX padoT; WH/IMBUTYaJIbHBINA
IPOM3BEACHUE U3MEPEHUI C orpoc,
MIOMOIIIBIO0 U3MEPUTEIBHBIX KOHTPOJIbHBIE
npuOOpOB (PU3NYECKUX BEITUYUH: TECTUPOBAHUS,
— CKOpOCTb, pe3yabTaThI
— YCKOpEHHE CBOOOTHOTO MaieHus; | BBIIOTHCHUA U
— Mmaccy Tena, 3aIIUThI
— IUIOTHOCTH BEILECTBA, 11a00PaTOPHBIX
— cuny, pabor
— pabory,
— MOIIHOCTb,
— DBHEprulo,
— K03 GULIUEHT TpEHUS
CKOJIbKEHUS,
— BJIAXHOCTH BO3/IyXa,
— YACNBHYIO TETNIOEMKOCTb
BEIIECTBA,
— YAENbHYIO TETUIOTY IJIaBJICHUS
nbJa,
— D3JIEKTPUYECKOE CONPOTUBIICHHUE,
— O/JIC u BHyTpEeHHEE
COIIPOTHBIIEHUE UCTOYHHUKA TOKA,
— TIOKa3aTelb MPETOMIICHUS
BEIIIECTBA,
— OITHUYECKYIO CUITY JIMH3BI,
— JIIMHY CBETOBOU BOJIHBI;
NpeJICTaBJICHNE PE3yIbTaTOB
U3MEPEHUH C y4eTOM HX
MOTPEIIHOCTEN
V'], IpuBOAUTE IPUMEPBI BelsiBiIeHHE U onMcaHue YCTHBIN
NPaKTUYECKOTO IPUMEHEHUS MPaKTUYECKOTO IIPUMEHEHUS WH/IMBUTYaIIbHBIA
(bu3nuecKnux 3HaHUH (bu3nUecKrux 3HaHUM: orpoc,
3aKOHOB MEXaHUKH, TEPMOJUHAMHUKHU | KOHTPOJIHHBIE
U JIEKTPOJIMHAMUKH B SHEPTeTHKE; TECTUPOBAHUS,
Pa3INYHBIX BUIOB pe3yabTATHI
AIIEKTPOMArHUTHBIX U3IYUYEHUH JUIsl | BBIIOJHEHUS U
Pa3BUTHSI Paino- 1 3aIUTHI
TEJIEKOMMYHHUKAIHIA; 1a00paTOPHBIX
KBaHTOBOI (PM3UKU B CO3aHUU pabor
SJICPHON YHEPIeTUKH, JIa3€POB
V8. BocIipHHUMATh U HA OCHOBE OCO3HAHHOE BOCIPHUSATHE U HA OCHOBE | YCTHBIN
MOJYYEHHBIX 3HAaHUN MOJTy4EeHHBIX 3HaHUH | UHOUBUAYAJIbHBIN
CaMOCTOSITENTFHO OIICHUBATh CaMOCTOSITEITEHOE OILIEHUBAHHE | OTIPOC,
UHPOPMALIUIO uHpoOpMalny,  colepXkaleiics B | KOHTPOJIbHbBIE
COOOILIEHUAX CMU, HAy4YHO- | TECTUPOBAHUS,
HOMYJISIPHBIX CTaThsIX; | pe3yJIbTATHI
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UCIIOJIb30BaHUE HOBBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH st
IIOUCKA, 00pabOTKU U MPebsIBICHUS
uHpopmanuu 1o  ¢uU3MKE B
KOMIIBIOTEPHBIX 0a3ax JaHHBIX U
ceTsx (cetu MHTEepHETA)

BBIIOJIHEHUST |
3aIIUTHI
1a00paTOPHBIX
pabor

3HaTEh:

31. CMBICT DOHATUH

Bocnpoussenenue GopMyIupoBoOK
BOKHEHIINX OHATUI; IEPEUUCIICHUE
CYIIIECTBEHHBIX MPU3HAKOB;
YCTaHOBJICHHUE CBSI3H IAHHOTO
MOHSITHSI C JPYTUMU, PaHee
c(hopMUPOBaHHBIMH; TIPUBEICHHE
pa3HbIX CIOCOOOB BBIPAXKCHHUS
MMOHSTUH.

— (usmnueckoe sBICHNUE,

— (usnueckas BenTUUMHA,

— MOJCHb,

— THUIIOTE3a,

— TPUHIMII,

— TIOCTYyJIaT,

— Teopusl,

— TPOCTPAHCTBO,

— Bpems,

— WHepIMalIbHas CUCTEMA OTCUETA,
— MarepuaibHAas TOYKa, BEIIECTBO,
— B3aNMOJICHCTBHE,

— WAcaNBHBIN Ta3,

— pe30HaHC,

— 3JIEKTPOMArHUTHBIE KOJICOaHMS,
— DJIGKTPOMArHUTHOE TOJIE,

— JJEeKTPOMAarHUTHAs BOJHA,

— aToM,

— KBaHT,

— doroH,

— aTOMHOE S]Ipo,

— nedexT macchl,

— DHEPrHs CBsI3H,

— pPaauoaKTHBHOCTE,

— HMOHHU3HPYIOIIee U3TydcHHE,

— IUIAHETAa,

— 3Be3Ja,

— TajJaKkTHKa,

— BcenenHnas

YCTHBIN
WH/IMBUYyaJIbHBINA
orpoc,
KOHTPOJIbHbIE
TECTUPOBAHUS,
pe3yIbTaThI
BBIIIOJIHEHUST |
3aLUThI
1a00paTOPHBIX
pabor

32. cMbIch pU3UIECKUX BEJTMYUH

BOCIIPOU3BEICHUE (POPMYITUPOBOK U
NpeCTaBICHNE OCHOBHBIX
¢u3nUecKrX BETMUUHAX U UX
eIMHUI] N3MEPEHUST; TOHUMaHHUE MX
(U3UUECKOro cMpIcia:

— nepeMenieHue,

YCTHBIN
WHIUBUYTbHBII
onpoc,
KOHTPOJIbHbBIE
TECTUPOBAaHUS,
pe3yJIbTaThI
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— CKOpOCTb,

— YCKOpeHHe,

— Macca,

— cuia,

— JaBIIeHUE,

— UMIYJBC,

— pabora,

— MOIIHOCTb,

— MEXaHHYECKasi YHEPIHs,

— MOMEHT CHJIHI,

— Tepuo,

— YacroTa,

— aMIUIUTY1a KoseOaHul,

— JJIMHA BOJIHBI,

— BHYTPEHHSS DHEPIHsl,

— CpenHsis KUHEeTUYecKasi SJHePTus
YacTHUII BEIIECTBA,

— abcosoTHas TeMIeparypa,
KOJIMYECTBO TEILJIOTHI,

— yZAenbHas TeIIOEMKOCTb,

— yZAenbHas TEIIOTa
napoo0Opa3oBaHus,

— yIenbHas TeIioTa IUIaBlIeHus,
— yIenbHas TeIIoTa CrOpaHus,

— BJIEMEHTAPHBIN JIEKTPUUECKUN
3aps,

— HANPSOKEHHOCTD AJIEKTPUIECKOTO
ToJIs,

— Pa3HOCTH MOTEHIINAJIOB,

— DJIEKTPOEMKOCTb,

— DHEPrHs JEKTPHUECKOTO TOJI,
— CHJIa YJIEKTPUIECKOTO TOKa,

— DIJIEKTPUIECKOE HANIPSDKEHUE,
— DJIIEKTPUYECKOE CONPOTHUBIICHHE,
— DJIIEKTPOJBIKYIIIAs CUIIA,

— MarHUTHBIH MOTOK,

— WHAYKIHS MarHUTHOTO TOJI,

— UHAYKTUBHOCTD,

— DHEprusi MAarHUTHOTO TOJIA,

— TIOKa3aTeNb MPEIOMIICHHUS,

— ONTHUYECKAsl CUJIA JIMH3BI

BBITTOJTHEHHSI
3aIIUTHI
1a00paTOPHBIX
pabor

u

33. cMBICT (DU3UYECKUX 3aKOHOB,
MIPUHIIUIIOB u MOCTYJIaTOB
(bopmynupoBKa, TPaHUIIBI
IIPUMEHUMOCTH)

BOCIPOM3BEIeHUE POPMYITHUPOBOK
3aKOHOB; UCMOJIb30BAHUE 3aKOHOB
NP PEIICHNH 3a/1a4; UCCIEA0BaHNE
U3YyYEHHBIX 3aKOHOMEPHOCTEN /ISt
00BsICHEHUS SIBJICHUN MTPUPOJIBI;
NpaBUIbHOE IOHUMAaHHUE €r0
(bu3UYECKOTo CMbICIA:

— 3aKOHbI TuHaMHKH HpI0TOHA,

YCTHBIN

WHIUBUIYabHBIHA

orpoc,
KOHTPOJIbHBIE
TECTHUPOBaHUS,
pe3yJIbTaThI
BBIMIOJTHEHUS
3aILUTHI

u
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— MPUHLHUIIBI CYNTEPIIO3ULINN U
OTHOCHUTEIIbHOCTH,

— 3akoH Ilackais,

— 3aKoH Apxumena,

— 3akoH ['yka,

— 3aKOH BCEMUPHOTO TATOTEHHUS,
— 3aKOH COXPaHEHMS DHEPTUH,

— 3aKOH COXpaHEHUs UMITYJIbCa

— 3aKOH COXpaHEHUs
3JEKTPUYECKOTO 3apsa,

— OCHOBHO€ YpaBHEHHUE
KUHETHUYECKON TEOPUU r'a3o0B,

— YpaBHEHUE COCTOSHHMS
WJI€aIbHOTO Ta3a,

3aKOHBI TEPMOJIMHAMUKH,

3akoH Kyiona,

3akoH OMa 1Jis MOJIHOM LIeTH,

— 3akoH J[xoyis - Jlenna,

— 3aKOH 3JIEKTPOMAarHUTHOM
WHJIYKLIHH,

— 3aKOHBI OTPAKECHUS U
MPETOMJIEHHUSI CBETA,

— MOCTYJIaThl CIIELMAIIBHOW TEOPUH
OTHOCHUTEIIbHOCTH,

3aKOH CBSI3M MacChl U SHEPIUH,
— 3aKoHbI poTorddekTa,

— noctynatel bopa,

— 3aKOH PaJIMOAaKTHUBHOT'O PacIaja;
— OCHOBHBI€ MOJIOKEHUS
M3y4aeMbIX (PU3UUYECKUX TEOPHUl U
UX POJb B GOPMUPOBAHUH HAYIHOTO
MHPOBO33PEHUS

1ab0paTOPHBIX
pabot

34. BKJIaJl pOCCUMCKUX U
3apyOeKHBIX YUEHBIX

[IpencraBnenre 06 OCHOBHBIX
ATamax UCTOPUH Pa3BUTHUS (DU3HKHY;
JIOCTHKEHUN POCCUMCKUX U
3apyOeKHBIX YUCHBIX

UX BKJIQJ] B HAYKY U TEXHHUKY.

YCTHBIN
VHTUBH Ty aITbHBIN
o1poc,
KOHTPOJIbHBIE
TECTUPOBAHUS,
pe3yibTaThl
BBIIIOJIHEHUST |
3aIUTHI
1a00paTOPHBIX
pabot
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5. HEPEYEHbDb UCIIOJIB3YEMbBIX METOJOB OBYUYEHUA:

5.1 IlaccuBHBIE: TEKIUH (TEOPETUIECKUE 3aHATHSA), TA0OOPATOPHBIE 3aHATHS, TPAKTUIECKUE
3aHATHS, Oece/Ibl, yueOHbIe TUCKYCCHH, OTIPOCHI U TI.

5.2 AKTHBHBIC 1 UHTEPAKTUBHBIC: 3a4ET - TBOPYECKUN OTUET, MUHU-KOH(EPECHIIUH.
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