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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI

[Iporpamma yudeOHoro mnpenmera «®dusznkay pazpaboTaHa B COOTBETCTBHUH C
Konnermmueidr mnpenogaBanus — 0oO0IIeo0pa3oBaTENbHBIX  TUCIHUIUIMH C  YYETOM
npoecCHOHANEHON HAMPaBIEHHOCTH MPOTPaMM CpPEIHEro MpodecCHOHaTBEHOTO
oOpa3oBaHHs, pealu3yeMbIXx Ha 0a3e OCHOBHOTO OOmIero  0Opa3oBaHUA,
YTBEP)KIECHHOM  pacnopsbkeHueM  MwuHucrepcTtBa  npocsemeHus — Poccuiickon
Oenepanu oT  30.04.2021 Ne P-98, Ha ocHoBaHMM TiMCchMa JlemaprameHTa
rocyJapCTBEHHOU MOJIUTUKHU B cepe cpenHero npodheccuoHaIbHOro 00pa3oBaHus U
npodeccuonanbHoro  oOydenuss MuHucTepcTBa  mpocBelieHus  Poccuiickoit
®enepanyu oT 30.08.2021 Ne 05-1136 «O HanpaBlIeHUH METOAMK MPETOAaBAHUS.

Conepxanue pabouell mporpaMmbl Mo mnpeamery «@Pusnka» pa3paboTaHO Ha
OCHOBE:

CUHXpOHM3alMK oOpa3zoBaTeiabHbIX pe3ysbTatoB @I'OC COO (JIUYHOCTHBIX,
npeametHbix, metanpeaMetrnoix) 1 @I'OC CITIO (OK, TIK) ¢ yyetom npoduiabHOI
HaIpaBJICHHOCTH Npodeccuu/ CrnenuaibHOCTH;

WHTETpalldd U TPEEMCTBEHHOCTH COJAECpKaHUS Mo Tmpeamery «Duszukay u
coJiep KaHMs y4eOHBIX AUCIUILIMH, TpodeccuonanbHbix Moayei @I'OC CIIO.

[Ipenmer «®Duszukay uUMEET MEXKIUCUUIUIMHAPHYIO CBS3b C MpeIMeTaMHu
00111e00pa30BaTEILHOTO U AUCIUIIMHAMH 00IIeNPO(PECCHOHATBHOTO IIUKJIIA, a TAKKE
MEXIUCIUIUIMHAPHBIMU Kypcamu (manee - MJIK) mpodeccrmoHanbHOTO 1HMKIA U
npodeccruoHanbHbIMU MOyIIsIMU (nanee — [IM).

[Ipeamer «®duszuka» uMeeT MEKIUCHUIUIMHAPHYIO CBA3b C  y4eOHOU
aucuUIUIMHON «OO0Ime KoMIeTeHIMH TpodeccroHanay o0menpodhecCHOHaIbHOTO
MKJIa B YacTU Pa3BUTHUS MATEMaTUUYECKOM, €CTECTBEHHO-HAyYHON I'PaMOTHOCTH, a
Takke (QopmupoBaHus 0OImUX KOMIETEHIMNH B cdepe paboThl ¢ HHPOpMAILIUEH,
CaMOOpraHU3allui U CaMOYTIPABJICHUS, KOMMYHUKAIIUH.

B npodunbHyr0 COCTaBISONIyI0 TO MNPEIMETY BXOAUT NPodeccHoHaIbHO
OPUEHTUPOBAHHOE COEpKaHUE, HE0OX0UMOoe 1Jig (OPMUPOBAHUS Yy OOyUaAIOIIUXCS
o01IUX U PoheCCUOHATIBHBIX KOMITETCHITUH.

[Iporpamma  coAep>KUT  TEMaTUYECKOE  IUJIAHUPOBAHHWE,  OTpa)karoliee
KOJIMYECTBO YaCOB, BBIICISIEMOE HA U3YUYCHUE PaA3/IeNIOB U TEM, B TOM YHCJIE C YUETOM
poeCCHOHAIBHONM COCTABIISIFOIICH W HAMpPaBICHUN BOCIIUTATEIIBHOW JICSITEIHBHOCTH,
peIyCMOTPEHHBIE Pabodelt mporpaMMbl BOCTTUTAHUSI.

Kontponrs kauecTtBa ocBoeHusi npeaMera «Dusukay MpOBOAUTCS B IMPOLECCE
TEKYIIEro KOHTPOJISI U IPOMEXKYTOUHOM aTTECTAlIUH.

Texymuii KOHTPOJIb MPOBOAMUTCS B TIpeiesaX yaeOHOTO BPEMEHH, OTBEJICHHOTO
Ha mnpeaMeT. Pe3ylbTaThl KOHTPOJIS YUYWUTHIBAIOTCS MPU MOABEICHUH HUTOTOB IO
npeaMeETy.

[IpomexxyTouHass aTrTecTanusi MPOBOAUTCS B ¢GopMe IK3aMEHa IO HUTOraM
W3YUYCHUS TIPEIMETA.

Peanmzanust mporpammbl  yueOHOro mnpeaMera «®Pu3uka» HalpaBlieHa Ha
JOCTH)KEHHME LM 10 OCBOEHHUIO0 oOpaszoBarenbHbIX pesyiasTaToB OI'OC COO:
muuHoctHele (JIP), metanpenmernsie (MP), npeametHsie yriryosiennoro yposas (I11P),
MOJATOTOBKE 00YUYaIOIMIMUXCs K OCBOCHHUIO OOIIMX U MPOPECCUOHAIBHBIX KOMITETEHIIUN
(manee — OK, IIK) B cootBerctBuu ¢ ®I'OC CIIO mo cnenuansHoctu 08.02.14



OKcrutyaTauus U 00CiTy>KMBaHWE MHOTOKBapTUpHOro aoma. B coorBerctBun ¢ ®OII
COO coneprxaHue IporpaMMBbl HAIIPABJIEHO HA JOCTUKEHHUE CISAYIOLIUX 33/]1a4:

— MpUOOpEeTEeHHE CHUCTEMBbl 3HAHMK 00 OOIUX (U3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUSAX, BKJIIOYAs  MEXaHUKY, MOJIEKYJSIpHYIO  (PU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

— (QopMupoBaHUE YMEHUN NPUMEHATh TEOPETUYECKHE 3HAHUA JJIsi OOBICHEHMS
bu3nYecKuX SIBICHUN B MPUPOJIC U ISl MPUHATHUS MPAKTHUECKUX PEIICHUN B
MMOBCEHEBHOM JKHU3HMU;

— OCBOEHHE CIOCOOOB PEIICHHS Pa3IUYHbIX 33/1a4 C SIBHO 3aJaHHOW (PU3HYECKOM
MOJIEJIbIO, 3a/1a4, MOIPa3yMEBAIOIINX CAMOCTOSITENIbHOE COo3AaHne (HU3NUECKOM
MOJICNIA, aJE€KBAaTHOW YCIOBHUSAM 3aJauyd, B TOM YHCIIE 3aJa4 HHXEHEPHOIO
XapaKkTepa;

— MOHMMaHHE (U3MYECKUX OCHOB U MPUHUUIIOB JIEUCTBHS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMUYECKHX MPOLECCOB, MX BIMSIHUS HAa OKPYKAIOIIYIO
cpeny;

— OBJIAJICHUE METOJAMHM CaMOCTOATEIBHOTO IIJJAHUPOBAHMS M IIPOBENCHMS
(¢u3NyeCKuX HSKCIEPUMEHTOB, aHalW3a W WHTEpHpeTanud HHPOpMaIuH,
OIIPEIENICHHS TOCTOBEPHOCTH ITOJIyYEHHOTO PE3yJIbTaTa;

— CO3JaHHE YCIOBUW JUI1 PAa3BUTHA YMEHUN IPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIBHOCTH;

— pa3BUTHE HUHTEpeca K chepaM mpoecCUOHaATbHON AeSTEILHOCTH, CBA3aHHOM C

(bU3HKOIA.
B nponecce ocBoenus npeaMera « Pu3nka» y oOydaronmxcs ejieHarnpaBiIeHHO
dbopmMupyrOTCST YHUBEpCalbHble YueOHble aAeiicTBus (nanmee — YVY]), BriIrodas

dbopmMupoBaHUEe KOMMIETEHIMM B 00JIaCTU y4eOHO-UCCIEAOBATEIBCKOM U MPOEKTHOU
NEeSATEIbHOCTH, KOTOpPbIE B CBOIO O4Yepelb O0ECHeYMBAIOT IPEEMCTBEHHOCTD
dbopmupoBanust oouux komrereHiuin GI'OC CIIO.

dopmMupoBaHue YV I OPUEHTUPOBAHO Ha npodeccruoHansHOe
camMooIIpeieNIeHne O0y4YaroIINXCs, pa3BUTHE 0a30BBIX YMPABIECHYECKUX YMEHUU I10
TJIAHUPOBAHUIO M POEKTUPOBAHUIO CBOETO MPOPECCUOHAIBHOTO Oy AyIIIEro.

2. INTAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA YYEBHOI'O
HPEIAMETA

B pamkax mnporpammbl ydeOHOro mpenMera «®duszmka» o00ydarOIUMUCST
OCBaMBalOTCSl JIMYHOCTHBIE, METANPEAMETHBIE W TNPEAMETHBIE PE3YJIbTAThl B
cootBeTcTBHM ¢ TpeOoBanusMu OI'OC cpennero obiiero oopa3oBaHus.

JImunoctHeie pe3ynbTathl (JIP) ocBoeHust ydeOHoro mnpeamera «Duszukar
JOJKHBI OTPa)kaTh T'OTOBHOCTh M CHOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUEHTalM{,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHUH,  COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHICKOro O0OILeCTBa, PAaCHIMPEHUE KU3HEHHOIO
ONBITA W OIIBITA JEATEIBHOCTH B IIPOLIECCE peAM3alMU OCHOBHBIX HAIlPaBICHUU
BOCIIUTATENBHOU AESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpa’k1aHCKOro BOCIIUTAHHUS:

JIP 1. chopMrpOBaHHOCTH TPaXkJAHCKOM MO3UIUU O0YYAIOLIEroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;



JIP 2. npunstue TpaJAULIMOHHBIX 00111eYeI0BEYECKIX I'YMaHUCTHYECKHX
Y IEMOKPATHYECKUX LIEHHOCTEMN;

JIP 3. TOTOBHOCTh BECTHM COBMECTHYIO JEATEIBHOCTh B HHTEPECAX I'PAKIAHCKOIO
o0I1ecTBa, y4acTBOBaTh B CaMOYIPABJIEHUMU B IIKOJE U JETCKO-FOHOLIECKUX
OpraHu3alysIX;

JIP 4. ymeHue B3aMMOJEHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaMH B COOTBETCTBUU
¢ UX QYHKIUSAMHU U Ha3HAYCHUEM;

JIP 5. rOTOBHOCTB K TYMaHUTAPHOU U BOJIOHTEPCKOM AEATEIBHOCTH;

2) MaTpuOTHYECKOTO BOCIIUTAHMUS:

JIP 6. chopMHpOBaHHOCTH POCCUICKOM IPaXKAAHCKOW MACHTUYHOCTH, TATPUOTU3MA,

JIP 7. 1eHHOCTHOE OTHOLIEHHE K TOCYAApCTBEHHBIM CHUMBOJAM, JOCTHMKEHHUSIM
POCCUICKUX YUEHBIX B 001acTU GU3KUKH U TEXHUKE,

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHHUS:

JIP 8. chopMHrpOBaHHOCTH HPABCTBEHHOTO CO3HAHUSI, STUUECKOTO TTOBEICHUSI;

JIP 9. ciocoGHOCTh  OLIEHMBATh  CUTyalMl0 U [PUHUMAaTb  OCO3HAHHbBIE
peluIeHus, OPUEHTHPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U II€HHOCTH,
B TOM YHCJIE B ACSATENBHOCTH YUYEHOTO;

JIP 10. OCO3HAHUE JIMYHOTO BKJIaJa B IIOCTPOCHUE YCTOMYMBOTO OYIYIIIETO;
4) 3CTETHYECKOI0 BOCIIUTAHU:
JIP 11. ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYas OCTETUKY HAy4YHOTO

TBOPUYECTBA, IPUCYILIETO PUINYECKON HAYKE;
5) TpyA0BOTO BOCIIMTAHUS:

JIP 12. UHTEpPEC K pa3audHbIM cepaM MOpoPecCHOHAIBHON JesTENbHOCTH,
B TOM 4YHUCJIE€ CBS3aHHBIM C (U3UKONW U TEXHUKOM, yMEHHE COBepIIaTh
OCO3HaHHBIA BBIOOp Oyaymied mnpodeccuu M peann30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TIJIaHbI,

JIP 13. TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHUI0O M CaMOOOpPA30BaHUIO B
obnacTu GU3HKU HA IPOTSHKEHUU BCEH KU3HH,

6) 9KOJIIOTHYECKOTO BOCITUTAHHS:

JIP 14. c(hOpPMHUPOBAHHOCTH IKOJIOTHYECKON KYJIBTYPhl, OCO3HAHUE TJIOOATIBHOTO
XapakTepa SKOJOTUUYECKUX TIPOOIIeM;

JIP 15. IUIAHUPOBAHHUE M OCYIIECTBJICHUE JCHCTBHM B OKPY)KAIOIIEH Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA,

JIP 16. Pacmmipenue onbita AESITEIBHOCTH 3KOJOTMYECKOU HAIMPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH N0 (PU3UKE;

7) LIGHHOCTU HAYYHOTO MO3HAHUS:

JIP 17. c(hOpMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS (PU3HUECKON HAYKH;
JIP 18. OCO3HaHUE LEHHOCTH HAyYHOU AEATEIbHOCTH, TOTOBHOCTH B IPOLECCE

u3ydeHUs: (PU3UKA  OCYIICCTBISATh MPOEKTHYHD UM  HCCJIEAOBATEILCKYIO
JNEATENbHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

Meranpeametasie pe3ynbratel (MP) oTpaxaioT crocoOHOCTh 00yYaromuXcs

WCIIOJIb30BAaTh HA TPAKTUKE YHHUBEPCAJIbHBIE y4eOHBIE NEHCTBUS, KOTOPHIE B CBOIO

ouepeapr 00eCeuynBalOT MPEEMCTBEHHOCTh (OPMUPOBAHUSA OOIIMX KOMIIETEHIUI
®I'oC CIIO.



Buabl yHuBepcajbHbIX y4eOHbIX
AeHCTBUI
@1 oC COO

Koabl u HaumenoBanue OK (B coorBercTBUM ¢ PI'OC
CIIO 08.02.14 Dxkcrutyaranust ¥ 00CTyKHBaHUE
MHOTOKBAapTHPHOT'O JIOMa)

[To3HnaBaTeIbHBIC YHUBEPCATbHBIC
yueOHbIC JCHCTBUS (YMCHHE
HCII0JIb30BaTh 0A30BBIC JIOTHUCCKUE
JecTBUs, 0a30BbIC
HCCIIeIOBATEIILCKUE JICHCTBHS,
paboTath ¢ HHpOpMAaIHEH)

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBa IOMCKA,
aHaJn3a u WHTEPHpETALUU uH(popManuu u
MH(OPMALIMOHHBIE TEXHOJOTUU JJIsl BBINIOJIHEHUS 3ajay
poheCCUOHATILHOMN 1eATEbHOCTH

OK 03 IImanupoBaTh W  pealM30BBIBAaTH  COOCTBEHHOE
npogeccruoHaIbHOe U JUYHOCTHOE pa3BUTHE,
IpeIPUHUMATEIbCKY IO JIeSITEIIbHOCTD B
npodeccnoHabHOM  cdepe, HCIONB30BaTh 3HAHUA TIO
(UHAaHCOBOW TIpaMOTHOCTH B PA3IMYHBIX >KU3HEHHBIX
CUTYaIUsIX

OK 05 OcyuiecTBisATh YCTHYIO u MMCbMEHHYO
KOMMYHHKAIIMIO Ha TOCYIAapCTBEHHOM s3bIKe Poccuiickoin
Qenepaliii ¢ y4eTOM OCOOEHHOCTEW COIMAIBHOTO U
KyJIbTYPHOI'O KOHTEKCTa

OK 07 CopneilicTBOBaTh COXpPAHEHUIO OKPYXKAIOLIEH Cpeibl,
pecypcocOepeKeHuIo, MPUMEHITh 3HaHUS 00 HM3MEHEHHUH
KJIMMaTa,  MPUHOUOBL  OEpeXIMBOTO  MPOU3BOJACTBA,
3¢ GEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYALIUAX

OK 08 Hcnonb3oBaTh cpeacTBa GU3MUECKON KyJIbTYphI s
COXpPAaHEHHS M YKpEIJICHUS 3/I0pOBbi B  IIpoLiecce
npodeccnoHabHOM ~ NIEATENBHOCTH M TOAJIep)KaHue
HE00XOAMMOTO0 YPOBHsI (pU3MUECKON TOATOTOBICHHOCTH

KomMMmyHUKaTHBHBIC
YHHBEpCallbHbIEC YUeOHbIC TCHCTBHUS
(copMUPOBAHHOCTDH COIMATBHBIX
HABBIKOB OOIIIEHUS, COBMECTHOM
NEeSATEIbHOCTH)

OK 03 [TnanupoBaTb ¥  pealM30BbIBaTb COOCTBEHHOE
npodeccuoHanbHOe U JUYHOCTHOE pa3BUTHE,
IPEANPUHUMATEIBCKYIO JIESTEIIBHOCTD B
npodeccuoHaIbHOW  cdepe, HUCIOIb30BaTh 3HAHUS  TI0
(UHAHCOBOW TI'PaMOTHOCTM B PAa3JIMYHBIX JKM3HEHHBIX
CUTYaLUsAX

OK 04 DddextnBHO B3auMonelcTBOBaTH U paboTaTh B
KOJUIEKTHBE U KOMaH/Ie

OK 05 OcyuiecTBisaTh YCTHYIO u IIMCBMEHHYIO
KOMMYHHKAIIMIO Ha TOCYIAapCTBEHHOM s3bIKe Poccuiickon
denepanii ¢ y4eTOM OCOOEHHOCTEH COLMAIBHOTO U
KYJIbTYPHOT'O KOHTEKCTa

OK 06 IIposBasaTh rpakJaHCKO-NIATPUOTUYECKYIO ITO3ULIUIO,
JEMOHCTPUPOBaTh OCO3HAHHOE TIOBEJIEHUE Ha OCHOBE
TPAaJUIMOHHBIX OOIIEYETIOBEYECKHX IIEHHOCTEH, B TOM
Yylyclie € YYeTOM TapMOHM3AlMM MEXKHALMOHAIBHBIX U
MEXPEIUTHO3HBIX  OTHOIIEHUH, NPUMEHSTh CTaHJapThI
AHTUKOPPYILHUOHHOTO OBEICHUS

OK 09 ITonp3oBarbess Mpo(hecCHOHANBHOM JTOKyMEHTaIMen
Ha TOCYJIApPCTBEHHOM M MHOCTPAaHHOM SI3bIKaX

PerynsaTuBHble yHHMBEpCAIbHbBIE
yueOHbIe JeiicTBUS (YMEHHE
caMOOpraHu3alui, CAMOKOHTPOJIS,
pa3BUTHE HIMOLIMOHAIBHOTO
MHTEJJIEKTa)

OK 01 Beibupats CIIOCOOBI peleHust 3a71a4
po(ecCHOHATEHON ~ JEATSIIbHOCTH — NMPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IMOMCKA,
aHaau3a u UHTEpIpeTaluu uH(popMaIuu u
WH(POpPMAIIMOHHBIC TEXHOJIOTHMH Il BBITIOJHEHUS 3aaad
npodeccroHabHOMN e TETPHOCTH

OK 03 [InaHnupoBaTh W  peaU30BHIBATH
npodeccuoHaIbHOe U JMYHOCTHOE

COOCTBEHHOE
pas3BuUTHE,




MpeANPUHUMATEIBCKYIO JIESITEIbHOCTD B
npodeccnoHanbHOM  cdepe, HCIONb30BaTh 3HAHUA TIO
(UHAaHCOBOW TIpaMOTHOCTH B PA3IMYHBIX >KU3HEHHBIX
CUTYaIUIX

OK 04 DddexTnBHO B3aUMOJEHCTBOBaTh W padoOTaTh B
KOJUICKTHBE M KOMaH/IC

OK 06 IIposiBIISITh TpaXKIaHCKO-TIATPUOTUYECKYIO TTO3UIIHIO,
JEMOHCTPUPOBaTh OCO3HAHHOE IIOBEJICHUE Ha OCHOBE
TPAIUIIMOHHBIX OOIEYETIOBEUSCKUX IIEHHOCTEH, B TOM
Yyclie C YYeTOM TapMOHM3AIMH MEKHAUUOHAIBHBIX U
MEXPEIUTUO3HBIX OTHOIICHWW, NPUMEHATh CTaHAAPTHI
AHTUKOPPYILIMOHHOTO MOBE/ICHUS

[IpeameTHsbie pe3ynbTarsl yrayonaeHHoro yposHs (I1P):

Ilo yuebnomy npeomemy "@uszuxa" (venyonenuwlii ypogeHv) mpebo8anusi K
NpeoOMemHbIM  Pe3yIbmamam O0C80eHUs YelyOleHH020 Kypca @u3uku eKIoyaom
mpeb08aHus K pe3yibmamam 0ce0enus 6a308020 Kypca:

[IP1 chopMHpOBaHHOCTH MPEACTABIEHUH O POIU U MecTe (GUBUKH U
aCTPOHOMHUHU B COBPEMEHHOM HAyYHOM KapTHMHE MHpa, O CUCTEMOOOpAa3yIolel poJH
(GU3MKN B pa3BUTHUU €CTECTBEHHBIX HAyK, TEXHUKUM M COBPEMEHHBIX TE€XHOJIOTUH, O
BKJIAJIE POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH; IOHUMaHUE
¢u3nyecKkoil CymHOCTHM HAOJIIOAAEMBbIX SBJIIEHUHM MHKpPOMHpa, MakKpoMupa U
Meramupa; HOHUMaHUE POJIU aCTPOHOMUH B MPAKTUYECKON JESTEIIBHOCTH YEJIOBEKA U
JaJbHENUIIEM HayYyHO-TEXHHUYECKOM pa3BUTHUH, poiu (u3uku B (HOpMUPOBAHUU
Kpyro3zopa u (yHKIHMOHAJILHOW IPaMOTHOCTH YEJIOBEKa ISl peIEHUs] MPAKTUYECKUX
3ajay;

[IP2 chopMHpPOBaHHOCT, YMEHHUH pacrno3HaBaTh (U3HYECKUE SIBICHUS
(mpouecchl) M OOBACHATH WX HAa OCHOBE HM3YUYEHHBIX 3aKOHOB: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBUKEHUE, CBOOOJHOE MaJ€HHUE TEJ, JBH)KCHHE
N0 OKPY>KHOCTH, WHEpPLHMs, B3aUMOJEUCTBHE TeJ, KoJeOaTelbHOE JIBUJKEHHUE,
pPE30HAHC, BOJIHOBOE HBIDKeHHE; nuddys3us, OpOyHOBCKOE [BHKEHHE, CTPOCHUE
AKUJKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00beMa Tell IPU HarpeBaHUM (OXJIAXIECHUN),
TEIJIOBOE DPABHOBECHE, WCIAPEHHE, KOHACHCALMs, IUIABJIEHUE, KPHUCTAJIM3ALINS,
KHUIIEHUE, BIIAJKHOCTh BO3[yXa, CBS3b CPEIHEH KMHETUYECKON SHEPrUU TEIIOBOIO
JBUKEHHSI MOJIEKYJI C aOCOJIOTHOW TeMIlepaTypoi, MOBBIILIEHUE JaBJICHUS raza npu
€ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXAY MapaMeTpaMu COCTOSIHUS rasza B
U30Ipolleccax; dJEKTpU3alMs Tell, B3aUMOJCWCTBUE  3apsloB, HarpeBaHue
MPOBOJHUKA C TOKOM, B3aMMOJIEUCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas WHIYKLUSA,
JIEMCTBUE MArHUTHOrO TOJISI HAa TPOBOAHUK C TOKOM U JIBIDKYUIMICS 3apsij,
AIIEKTPOMArHUTHBIE KOJIEOAHUSI M BOJIHBI, PSIMOJIMHEMHOE PACTIPOCTPAHEHHUE CBETA,
OTpak€Hue, MpeoMiieHne, UHTephepeHIus, AUPPAKUUsS W TOJSpU3alus CBeTa,
aucrepceust cBeta; GoTodiekTpudeckuit 3(pPexT, CBeToBOE AaBieHNUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aroMa BOJOPOJA, €CTECTBEHHass M UCKYCCTBEHHAs
PaANOaKTUBHOCT;

[IP3  BrageHWe  OCHOBOMOJATAIOMIMMU  (U3HMUECKUMU  TOHATUAMU U
BEJIMYMHAMH, XapaKTEepPU3YIOMIMMU  (PHU3UYECKHEe TpOIecChl  (CBA3AaHHBIMU  C



MEXaHUYECKUM JBUKCHHEM, B3aUMOJICHCTBUEM TeJl, MEXaHUYECKUMU KOJIEOAaHUSIMU U
BOJIHAMU; aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM BEILECTBA, TEIUIOBBIMU IIPOLECCAMMU;
AIEKTPUYECKUM U MArHUTHBIM IOJISIMU, JJIEKTPUUECKUM TOKOM, dJIEKTPOMAarHUTHBIMU
KOJICOAHUSIMU U BOJIHAMH; OINTUYECKUMH SIBJICHUSMHU; KBAHTOBBIMHU SIBICHUSIMU,
CTpOGHHEM aToMa M  aTOMHOIO  s/pa, pPaJMOAaKTHUBHOCTHIO);  BIIAJICHUE
OCHOBOIIOJIararoIIUMHU ACTPOHOMHUYECKUMU IIOHSATHUSIMH, ITO3BOJISAIOIUMHU
XapaKTepU30BaTh IPOLIECCHI, ITPOUCXOAALINE HA 3Be3JaX, B 3BE3JHBIX CHUCTEMax, B
MEXKTaJaKTHYeCKOU Cpefie; ABIKEeHNE HeOeCHBIX Tell, IBOJIOLNIO 3Be3/] 1 BeeneHHoi;

[1P4 BnaneHre 3aKOHOMEPHOCTAMHM, 3aKOHAMH M TEOPUSAMH (3aKOH BCEMHPHOTO
tarorenus, [, II u III 3akoHbl HptoTOHA, 3aKOH COXpaHEHUSI MEXAHUYECKOW SHEPTHUH,
3aKOH  COXPaHEHWs  MMIIyJbCa, MPUHLOMI  CyNEPHO3ULMM  CUJI, IPUHLHII
PABHOIIPABHOCTH HWHEPUHUAIBHBIX CHCTEM OTCYETA; MOJIEKYJIPHO-KUHETUYECKYIO
TEOPUI0 CTPOCHHMs BEIIECTBA, T'a30BbIE 3aKOHBI, IEPBBIM 3aKOH TEPMOJMHAMUKHU;
3aKOH COXPAHEHUS DJIEKTPUYECKOTO 3apsiaa, 3akoH Kynona, 3akoH OMa i yyacTka
nenu, 3akoH Oma JUIs IOJIHOM AJIEKTPUYECKON LenH, 3akoH Jlxoyid - JIeHna, 3aKoH
JJIIEKTPOMArHUTHOM MHIYKIIWH, 3aKOH COXPAHEHHUs DHEPIUHU, 3aKOH IIPAMOJIMHENHOTO
pacIpoCTpaHEHUs CBETa, 3aKOH OTPAKEHMs CBETA, 3aKOH IIPEJIOMIICHUA CBETA; 3aKOH
COXpAaHEHMS DHEPIUM, 3aKOH COXPAHEHMs UMIIYJbCa, 3aKOH COXPaHEHUs
JIIEKTPUYECKOr0 3apsla, 3aKOH COXPAaHEHUs MacCOBOI0 YHCIIA, IOCTYJaThl bopa,
3aKOH paJMOaKTUBHOIO paclaja); YBEPEHHOE HCIIOJIIb30BAHME 3aKOHOB U
3aKOHOMEPHOCTEN Npu aHann3e (PU3NUECKUX SIBJICHUI U MPOLECCOB;

[IP5 yMeHue yuyuThHIBaTh TPAHULIBI MPUMEHEHUS HM3YYEHHBIX (DUIUUECKUX
MOJENEN: MaTepuagbHas TOYKA, MHEPUHUAIBbHAS CUCTEMA OTCYETA, WICAIBHBIA ra3;
MOJENN CTPOEHUs Ta30B, XKUIAKOCTEW W TBEPABIX TEJN, TOUYECUHBIA JIICKTPUUYECKHM
3apsn, sSAepHas MOJENb aTOMa, HYKJIOHHAas MOJENb aTOMHOTO sApa IPU PEIICHHUH
bu3nUecKux 3aaay;

[IP6 BaseHre OCHOBHBIMHA METOJAMU HAy4YHOT'O IMO3HAHUS, UCIIOJIb3YEMBIMU B
¢u3uke: MPOBOAUTH NpPSIMbIE U KOCBEHHbIE M3MEPEHUS (PUINYECKUX BEJINYMH,
BbIOMpasi ONTUMAJIbHBIM CIOCO0 U3MEPEHUS M UCIOJIB3YS U3BECTHBIE METO/IbI OLICHKU
MOTPEIIHOCTEH HM3MEPECHHM, MPOBOJUTH HCCICIOBAHHE 3aBUCHMOCTEH (DU3MUSCKHUX
BEJIMYMH C UCIHOJb30BAaHUEM IMPSMBIX H3MEpPEHUHM, OOBACHATh MOJIYYCHHbIE
pe3yJIbTaThl, UCHOJIb3Ys (PU3NUECKHE TEOPUH, 3aKOHBI U MOHATHUS, U JeJIaTh BBIBOJBI;
co0oaTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUHU HCCIEIOBaHUM B paMKax
y4eOHOro  JKCHEpUMEHTa U  Y4eOHO-HCCIENOBATENbCKON  JEATEIBHOCTH  C
UCIIOJIb30BaHUEM LU(MPOBBIX H3MEPUTEIBHBIX YCTPOMCTB U  JaOOPATOPHOTO
o0opynoBaHus; chOPMHUPOBAHHOCTH MPEJCTABICHUN O METOJaX MOJIYYEHUS] HAYyUHBIX
ACTPOHOMHUYECKUX 3HAHUMU,

[1P7 chopMHpOBaHHOCTh YMEHHMSI pelIaTh pacUETHBIC 33Jla4M C SBHO 33JIaHHOMN
bu3MYecKol MOJENbl0, UCHONBb3Ys (U3HUECKHE 3aKOHbI M NPHUHIIMIBL, Ha OCHOBE
aHajgu3a YCJIOBUs 3aJlaud BBIOMpaTh (PU3MUECKYIO MOJIEIb, BBIICIATh (PU3MUYECKUE
BEJIMYMHBI U (QOPMYJIbl, HEOOXOAUMBIE Ui €€ PEIICHHUs, NMPOBOJUTH pacdeTbl U
OLICHMBATh PEAJbHOCTh IOJYYEHHOIO 3HAa4YeHHUs] (U3NYECKOM BEIIMYHUHBI; pPEllaTh
KA4YECTBEHHBIC 3a7]a4M, BBICTPAUBAsl JIOTUYECKHM HENPOTUBOPEUYUBYIO ILENOYKY
paccy X JIeHUl ¢ OMOpod Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3HUECKHE
SBJICHUS,

[1P8 chopmMupOBaHHOCT, yMEHHUS MPUMEHSITh TMOJyYEHHBIE 3HAHUS IS
OOBSCHEHUS YCJIOBUI MPOTEKaHUsI (U3UUECKUX SBIICHUNA B IPUPOAE U JJIA MPUHATHUS



NPAKTHYECKUX PEIICHUH B MOBCEAHEBHOM >KM3HM Al oOecreueHus: 0e30macHOCTH
npu oOpallleHuu C OBITOBBIMH HpUOOpaMU M TEXHMYECKUMHU YCTPOWCTBaMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJIECHUS B
OKpY>KaloIllel cpejie; MOHUMMaHUe HEOOXOAUMOCTH IPUMEHEHUS TOCTUKEHUHN (PU3UKU
Y TEXHOJIOTUH JJI palMOHAIIBHOIO IIPUPOAONIOIB30BAHMS;

ITP9 copmMupoBaHHOCTH COOCTBEHHOM MO3UIIMU IO OTHOLIEHUIO K (PU3NUECKON
uHpOpMallMy, TOJIy4yaeMOW U3 pa3HbIX HCTOYHUKOB, YMEHUH HCIOJIb30BaTh
upOBbIE TEXHOJOTUU JJS TIOMCKA, CTPYKTypUPOBAHUSA, HHTEpIpPETallud |
npeCcTaBiICHUs y4eOHOM M Hay4YyHO-TIOMYJISIpHON WHGOpMaIuu; pa3BUTHE YMEHUU
KPUTHYECKOTO aHAJIM3a MOJIy4aeMoi HHPOpMAIIHH;

[IP10 oBmageHue yMeHUAMH padOTaTh B TPYMIE C BBIIOJHEHUEM Pa3IUYHBIX
COLIMAJIBHBIX POJIeH, TUIAHUPOBAaTh PAa0OTy TPYIIbI, PAUMOHATIBHO PACIPEACIATh
JEATEIBHOCTh B HECTAHIAPTHBIX CUTYAIUsAX, a€KBATHO OLICHUBATh BKJIAJ KAXKJIOTO U3
YYaCTHUKOB T'PYNIIbI B pEIEHUE PACCMATPUBAEMON MTPOOIIEMBI;

[1P11 oBnagenue (cPOpMUPOBAHHOCTH NPEACTABICHUN) IMpaBUIAMH 3aIlIUCU
buznyeckux Gopmyl pernbedHO-TOUCUHONW cUCTeMbl oO0o3HaueHuit JI. bpaitns (ms
CJIETIBIX U CJIA0OBUIALINX O0YYAIOIIUXCS).

u dononnumenvhvie npeomMemuule pe3yiomamaol 0Jis Y2anyO1eHHO20 YPOGHSL:

[1P12 chopMHUpPOBAHHOCTh TMOHUMAaHHUS POJU (PU3UKU B SKOHOMHUYECKOH,
TEXHOJIOTMUECKOM, COLMANBbHON 1 3TUYECKON chepax AesITeIbHOCTH YeJIOBEKa; POJIH U
MecTa (U3MKA B COBPEMEHHON HAyYyHOM KapTMHE MHpa; pOJM aCTPOHOMHUHU B
IIPAKTUYECKOM JEATEIPHOCTH YEJOBEKA W JAJbHEWIIEM HAyYHO-TEXHUYECKOM
pa3BUTHH;

[TP13 chopMHpOBaHHOCTH CUCTEMBI 3HAHUN O (PUBHUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUAX, ACHUCTBYIOIIMX HA YPOBHSAX MUKPOMHPA, MAKPOMHUpPA U METAMUDA,
NPEACTAaBICHU O BCeoOIleM Xapakrepe (PU3MYECKHX 3aKOHOB; MPEJCTaBICHUU O
CTPYKType TIOCTpOEHUs (PU3NYECKOH TEOpHH, YTO TMO3BOJIUT OCO3HATh POJb
(yHIaMEHTAJIbHBIX 3aKOHOB M TPUHIUIIOB B COBPEMEHHBIX IPEACTABICHUSIX O
IPUPOAE, MOHATH IPAHULBI IPUMEHUMOCTH TEOPUH, BO3MOMXKHOCTH MX IPUMEHEHHS
JUTSL OITACAHUSI €CTECTBEHHOHAYYHBIX SIBJIEHUN U IPOLIECCOB;

[1P14 chopMUPOBAaHHOCTH YMEHHsSI pa3auyaTh YCJIOBHUS MPUMEHHUMOCTH
Mojienel pu3nueckux Tea U MpoLeccoB (SBJIEHU): MHEpLMaIbHas CUCTEMa OTCYETa,
MaTepuajabHas TOYKa, paBHOYCKOPEHHOE JBUXEHHE, CBOOOHOE Ma/ieHre, a0COIIOTHO
yrpyras nedopmarusi, abCOMIOTHO yIpyroe u abCoOMOTHO HEYIIPYToe CTOJIKHOBEHMUS,
MoJieNield ra3a, KUIAKOCTH U TBEpAOro (KpHUCTAJUIMYECKOr0) Tela, UACAIbHOIO rasa,
TOYEYHBIN 3apsij, OJHOPOJHOE DJIEKTPUYECKOE IOJIE, OAHOPOJHOE MArHUTHOE MOJIE,
rapMOHUYECKHUE KOJI€OaHUs, MATEeMaTHYECKUH MaATHHUK, WICAIbHBIA TNPYXUHHBINA
MasTHUK, TapMOHWYECKHUE BOJIHBI, HUACAIbHbIA KOJICOATENbHBIA KOHTYp, TOHKas
JIMH3a; MOJEJIEN aTOMa, AaTOMHOTO Si{pa U KBAaHTOBOM MOJIENIH CBETA;

[IP15 cdhopmMupoBaHHOCT, yMEHHUS OOBSACHATH OCOOEHHOCTH MPOTEKAHUS
bu3NyeCKUX SBJIEHUH: MEXaHWYECKOE JABW)KCHHE, TEIJIOBOE JBI)KEHHE YaCTHUIl
BEI[ECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIKeHUe, nuddysus, ucnapeHue,
KUIIEHWE W KOHJEHCAlMs, IUIABJIEHHE W KpPUCTAUIM3alUs, HalpaBICHHOCTh
TEIUIONEpEaau,  JJIEKTPU3alUu  TeJll,  SKBUIIOTCHIMAJIBHOCTH  ITOBEPXHOCTHU
3apSYKEHHOTO  MPOBOJHWKA, 3JEKTPOMArHUTHOM  MHAYKLUH, CAMOMHIYKIIHH,
3aBUCUMOCTH COIPOTHUBIIEHHUS MOJYIPOBOJHUKOB "p-" U "n-THUNOB" OT TeMiiepaTyphl,
pe3oHaHca, UHTEPPEPEHLUUU BOJH, IU(paKLIuy, AUCIEPCUH, IOJIHOIO BHYTPEHHETO



otpaxenusi, poroddpdekT, huznueckre MPUHITUILI CIEKTPATHHOTO aHAIN3a U PabOThI
nasepa, "anbda-" u "0era-" pacnajsl saep, raMMa-u3IydeHHE SEp;

I[IP16 chopMupOBaHHOCT, YMEHHMM NPUMEHSTh 3aKOHBI KJIACCHUECKOM
MEXaHUKHU, MOJEKYJISIpHOH (UMK W  TEPMOJUHAMUKH, DIICKTPOIUHAMUKH,
KBaHTOBOW (PM3UKM JJIA aHAJIM3a U OOBSACHEHUS SIBJICHUN MUKPOMHUpPA, MaKpOMHpaA U
Meramupa, pasauyarbh YCJIOBHsS (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (PU3HUECKHUX
3aKOHOB, IIOHMMAaTh BCEOOMMIM XxapakTep (GYHIAMEHTAIBHBIX 3aKOHOB (3aKOH
COXPAaHEHMSI MEXAaHWYECKOM DHEPIUM, 3aKOH COXPAaHEHWs HWMIIYJIbCa, 3aKOH
BCEMHUPHOIO TATOTEHHUS, MEPBBIA 3aKOH TEPMOJWHAMHUKH, 3aKOH COXPAaHCHUS
NEKTPUYECKOr0  3apsiia, 3aKOH COXPAaHEHHs SHEPrUM) W  OrPaHUYEHHOCTH
UCTIONb30BAaHUSI YAaCTHBIX 3aKOHOB; AaHAJIW3UPOBATh (PU3MYECKHE IPOLIECCHI,
WCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHHUs, 3aKOHBI M 3aKOHOMEPHOCTH; OTHOCHUTEIILHOCTH
MEXaHUYECKOTO IBIKECHUS, (DOPMYyJIbl KHHEMATHKU PaBHOYCKOPEHHOTO JBUKCHMS,
npeoOpa3zoBanusa ['anuiiesd s CKOPOCTH U INepeMenieHusi, Tpu 3akoHa HproToHa,
MNPUHLNN OTHOCUTENbHOCTH ['anmmies, 3aKOH BCEMHPHOTO TSATOTEHUS, 3aKOHBI
COXpaHEHUS UMITYJIbCa U MEXaHUYECKON SHEPTHH, CBS3h PAOOTHI CHIIBI C U3MEHEHUEM
MEXaHUYECKON DJHEPruM, YCJIOBUS PABHOBECUS TBEPAOrO TEJA; CBSA3b JABICHUS
UJICAIBHOTO Ta3a CO CpPEIHEHM KHUHETUYECKOM DSHEPIUEH TEIUIOBOIO JABWXKECHUS U
KOHIEHTpAIIUE €ro MOJIEKYJ, CBA3b TEMIEpaTypbl BELIECTBA CO CpEAHEU
KUHETUYECKOW DJHEPIHMEM €ro 4YacTUll, CBs3b JABJICHHUS MACAIBHOIO Ta3za ¢
KOHICHTpAIIMEW MOJIEKYJl M €ro TEeMIIEpaTypou, ypaBHeHHEe MeHaeneepa-
Kianeipona, nepBbli 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHHsS DHEPrUU B
TEIUIOBBIX IPOLECCAX; 3aKOH COXPaHEHWs AJIEKTPUUYECKOro 3apsna, 3akoH Kyiona,
MOTECHIMAIBHOCTh  3JIEKTPOCTATUYECKOTO  TOJS,  HNPUHIMUII  CYNEPHO3UIUU
ANEKTpUYECKUX mnoJsiek, 3akoHa Kynona; 3akonbl Oma i ydacTka LieNUd U JUIs
3aMKHYTOM JJEKTPUUYECKOUN 1enu, 3akoH J[koynsa-JIeHna, 3aK0H 3JIeKTpOMarHUTHON
MHOYKUUAH, TpaBwio JleHna, mocTynaThl CHEUUAIBHONM TEOPUU OTHOCHTEIBLHOCTH
OWHINTeNHa, ypaBHeHHEe OWHImTeHHA s ¢doTodddexTa, TEepBbII H BTOPOU
noctynatel bopa, mpuHmmMnm HeompeaeneHHOCTH ['elizeHOepra, 3aKOH COXpaHEHUS
3apsiia, MacCOBOTO YHWCJIa U DHEPTUU B SIAEPHBIX PEAKLMAX, 3aKOH PAJIUOAKTUBHOTO
pacraja;

[IP17  chopmMupoBaHHOCTH  yYMEHHH  MPUMEHSATH  OCHOBOIOJIArAIOIINE
ACTPOHOMHUYECKHE TIOHATHS, TEOPUM W 3aKOHbl HJisi aHaiM3a W OOBSICHEHUS
(bu3MYEeCcKUX MPOIECCOB MPOUCXOIAIIMX Ha 3BE3/laX, B 3BE3JIHbIX CHUCTEMax, B
MEXTaJIaKTUYEeCKOU cpefie; ABMKEHHUSI HEOECHBIX Tell, IBOJIIOIMY 3Be3/ U BeeneHHol;

IIP18  cdopmupoBaHHOCTH YMEHUW  HCClIEIOBaTh U aHAJIU3UPOBATh
pa3zHooOpa3Hbie  (U3MUYECKUe SIBJICHUS W CBOMCTBA OOBEKTOB, MPOBOIAUTH
CaMOCTOSITEJIbHBIEC UCCIICIOBAHUSI B PEAIbHBIX U JIAOOPATOPHBIX YCJIOBUSAX, YUTATh U
aHAJM3UPOBATh XAPAKTEPUCTUKU MPUOOPOB M YCTPONCTB, OOBSICHATH MPUHITUIIBI UX
paboThI;

[TP19 cdhopmupoBaHHOCTH MPEACTABICHUI O METOAAX IMOJYYCHUS HAYyYHBIX
ACTPOHOMHUYECKUX 3HAHUH; BIIAJICHUE YMEHHUSMHU CaMOCTOATEIHHO (DOpMyIHpOBaTh
Uenb HccienoBaHusi (MpPOEKTa), BBIABUTaTh THUIOTE3bl HA OCHOBE 3HAHUS
OCHOBOTOJArarommx (U3NYECKUX 3aKOHOMEPHOCTEM U 3aKOHOB, IPOBEPATh HX
OKCIIEPUMEHTAJILHBIMU  CPEICTBAMU; IUIAHUPOBaTh W TPOBOAUTH (hu3mdecKue
AKCIEPUMEHTHI, OIHUCHIBATH U AHAJU3UPOBATh MOJYYEHHYIO TIPU BBINOJHEHUH
HKCIIEpUMEHTa H(OPMAIIUIO, OPEEIATh JOCTOBEPHOCTD MOTYYEHHOTO Pe3yJIbTaTa;



[TP20 chopmMHupOBaHHOCTH YMEHHUS PEIIATh PACUETHBIE 33J]a4H C SIBHO 3aJJaHHON
U HESIBHO 3aJaHHOM (U3MYECKOM MOJENbI0: Ha OCHOBAHMM aHajn3a YCIOBUS
BBIOMpATh (U3MUECKUE MOJENIM, OTBEYaloIIHe TpeOOBaHUAM 3aJlayd, MPUMEHSThH
bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (U3HUYECKUX TEOpUH MpHU
WCIIOJIb30BaHUN MATEMATUYECKUX METOJOB PEUICHHUs 3a/Jad, MPOBOJMUTH PacyueThl HA
OCHOBAaHWH HMEIOLIUXCS JAHHBIX, AHAJW3UPOBAaTh PE3yJbTaTbl U KOPPEKTUPOBATH
METOJbl PELICHHS C YYETOM IIOJYyYEHHBIX pPE3yJbTAaTOB; pEIIaTh KaYECTBEHHBIC
3a/layu, TpeOyrollre NMPUMEHEHHs 3HaHW W3 Pa3HbIX Pa3AeiioB HIKOJIBHOTO Kypca
bu3nKy, a TaKke MHTETPALMUA 3HAHUM U3 JPYTHX MPEIMETOB €CTECTBEHHOHAYUHOTO
LMKJIa: BBICTPAMBAaTh JIOTMYECKYIO IIEMOYKY PACCYKIEHUN C OMOpOM Ha M3yUYCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUe SIBICHUS;

[1P21 cpopmupoBaHHOCTH YMEHUI aHATM3UPOBATH U OICHUBATH MOCIEACTBUSA
OBITOBOW M MPOW3BOJCTBEHHOM JESATEIBLHOCTH YEJIOBEKA, CBA3AHHON C (PU3MUECKUMHU
IpoleccaM, € TO3ULUKA HSKOJOTMYECKOM O€30MacHOCTH; MPEACTABICHUN O
pallMOHAIBHOM  MPUPOJONOJIb30BAHUM, a TakKe€ Pa3yMHOM HCIOJIb30BAHUU
JOCTUKEHUM HAayKM M TEXHOJOTMW Uil JajJbHEWIEro pa3BUTHS YEIOBEYECKOTO
00I11eCTBA;

[1P22 oBnageHue pa3aM4HbBIMA crioco0amMu paboTl C¢  uHGbOpMaIHUEi
(U3NYECKOTO COAEpXKAHUS C MCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMALIMOHHBIX
TE€XHOJIOTUH, Pa3BUTHE YMEHHMH KPUTHYECKOIO AaHAJIN3a M OLIEHKU JOCTOBEPHOCTH
noJiyqaemMoi HH(popManuu;

[IP23 oBmameHue OpPraHU3alMOHHBIMH W TO3HABATEIBHBIMH  YMEHUSIMH
CaMOCTOATENLHOTO MPUOOPETEHUS! HOBBIX 3HAHUW B TPOLIECCE BBINOIHEHUS
MPOEKTHBIX U Y4eOHO-UCCIIEAOBATEILCKUX padOT, YMEHUSIMU pabOTaTh B TPYIIIE C
BBINIOJIHEHUEM PpA3JIMYHBIX COLMANbHBIX POJIEH, IUIAaHUPOBAaTh padOTy TPYIIIbI,
pPaMOHAIBHO PacHpeeisaTh ACSITENbHOCTh B HECTAHIAPTHBIX CUTYAIUSIX, aleKBATHO
OLICHMBAaTh BKJIAJ KAXKJIOTO M3 YYaCTHUKOB IPYMINbl B PEUIEHUE paccMaTpUBAEMOM
pOOJIEMBI;

[1P24 cdopmHupoBaHHOCT, MOTHBAIMKM K Oyayiied mpodeccruoHanbHON
JESITEIbHOCTH 110 CTIEUUAIBHOCTAM (PU3UKO-TEXHUUECKOTO MPOuIIs.
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corsracio ®IoOC corsiacio ProcC
COO CO0
JIP1-JIP18 [1P1-11P24 OK 1 BeiOupats crioco0bl pemieHus 3a1ad

MPoQeCCHOHAIBHON JeATEHPHOCTH MPUMEHUTEITHHO
K Pa3JM4YHbIM KOHTEKCTAM

OK 2 Hcrnonb30BaTh COBPEMEHHBIE CPEICTBA
MOKCKa, aHaJIN3a U UHTepIpeTalui nHhopMauu u
MH(POPMALMOHHbIE TEXHOJIOTHH ISl BBITTOJIHEHHS
3a7ja4 Npo(ecCUOHANIBHOM NeSTEIbHOCTH

OK 3 IInanupoBath M peaan30BbIBaTh COOCTBEHHOE




HaumenoBanue
JUYHOCTHBIX
pe3yabTaToB

(JIP)
coraacuo ®I'OC
COO

HaumenoBanue
NnpeAMeTHBIX
pe3yJabTaToB

(IP)
coraacuo ®IoC
COO

HaunmenoBanue OK, IIK
(B coorBercTBHM ¢ PI'OC CIIO no 08.02.14
DKcIutyaTanusi 1 00CITyKUBaHHUE
MHOTOKBapTHUPHOT'O JIOMa)

podecCHOHATIBHOE U INYHOCTHOE Pa3BUTHE,
NpCANPUHUMATCIILCKYIO ACATCIbHOCTD B
npodeccuoHanbHOM chepe, UCIOIb30BaTh 3HAHUS
110 (PMHAHCOBOW IPaMOTHOCTH B Pa3IMIHBIX
JKU3HCHHBIX CUTYALUAX;

OK 4 DddexkTruBHO B3aUMOICHCTBOBATH U padOTATh
B KOJUICKTHBE U KOMaH]1e

OK 5 Ocy1ecTBisITh YCTHYIO U IUCbMEHHYIO
KOMMYHHUKAIMIO HAa TOCYJJaPCTBEHHOM SI3bIKE
Poccutickoit deneparuu ¢ y4eToM 0COOCHHOCTEH
COLMAIIBHOTO U KYJbTYPHOTO KOHTEKCTA

OK 6 IIposiBisTh rpaxkaaHCKO-IaTPUOTUYECKYIO
MO3ULUIO, IEMOHCTPUPOBATH OCO3ZHAHHOE
MOBE/ICHNE HAa OCHOBE TPAJAUIIMOHHBIX
0011eY€eTI0BEYECKUX [IEHHOCTEH, B TOM YHUCIIE C
Y4EeTOMIapMOHU3AINHI MEXKHAIIMOHATIBHBIX U
MEXPEJIUTUO3HBIX OTHOIICHUH, IPUMEHSITh
CTaHJapThl aHTUKOPPYILUOHHOTO MOBEICHUS;

OK 7 ConeiicTBOBaTh COXpaHEHUIO OKPY KAIOIIEH
Cpenbl, pecypcocOepexeH o, MPUMEHSITh 3HAHUS
00 U3MEHEHUH KJIMMaTa, IPUHIHUIBI OepexINBOrO
MPOU3BOJICTBA, I3((HEKTUBHO JICHCTBOBATH B
Ype3BbIUAHBIX CUTYAIUSIX

OK 8 Mcnonb30BaTh cpecTBa PU3NIECKOM
KyJbTYpPBI JJI1 COXPaHEHUS U YKPETIJICHUS
3JI0POBbs B IIpo1iecce MpodecCHOHANbHOM
JESTEIbHOCTH U MOJIEpKaHUsI HEOOXOAMMOT0
yYpOBHsI (pr3HUECKON OArOTOBIEHHOCTH

OK 9 TTonb3oBaThCs mpodeccuoHanbHON
JOKYMEHTaluel Ha TOCy1apCTBEHHOM U
HHOCTpaHHOM A3bIKax.

IIK 2.3. OcymecTBasTh KOHTPOJIb TEXHUYECKOTO
COCTOSTHUSI MHOTOKBAapTUPHOTO JIOMa U KayecTBa
MIPEIOCTABIIEHUSI KOMMYHAJIbHBIX PECYPCOB

I1K 4.1 BbINOSHATE PEMOHT U MOHTAK CHJIOBBIX U
CJ1a00TOYHBIX CUCTEM 3[JaHUN U COOPYKEHUN

I1K 4.2 BpINOJHATH 3KCIUTyaTallli0 CUJIOBBIX U
C1a00TOYHBIX CHCTEM 3JJaHUI U COOPYKEHUI




IIpeemcTBeHHOCTH 00pa3oBaTeabHbIX pe3yabTaToB ®I'OC COO (nmpeamMeTHBIX) ¢
o0pazoBarenbHbIMH pe3yiabTaTamu PI'OC CIIO
(mpodeccroHanbHO-OPUEHTHUPOBAHHAS B3aUMOCBSI3b 00111€00pa30BaTEeILHOTO MPEAMETA CO

CHEIUATILHOCTBIO)

HaumenoBanue npeametHsix pesyabratoB PI'OC COO,
MMEIIHX B3aHMOCBS3b ¢ 00Pa30BaTeIbHBIX Pe3yJIbTATOB
®IrocC C1io

HaumenoBanue
o0menpogeccuoOHAIbHBIX
AUCHMILINH, TPO(ecCHOHAIBHBIX
moayJieid (MIK) ¢
o0pa3oBaTeJIbHbIMU
pe3yJbTaTaMu, MMEIOIUMHU
B3aMMOCBSI3b ¢ npeaMeTHbiMu OP

IIP8 cdopMHpPOBAHHOCTE YMEHMS NPUMEHSTH IOJTy4YEHHbIE
3HAaHUS JUI1 OOBSACHEHHs YCJIOBUH MNPOTEKaHUS (HU3MYECKHX
SBJICHUN B NIPUPOAC U IS IPUHATHUS NIPAKTUYECKUX PELICHUH B
MIOBCEIHEBHOM JKM3HM il oOecnedeHus Oe30MacHOCTH IpU
oOpamieHun ¢ OBITOBBIMM HpUOOpaMH M TEXHHUUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUS 3/0pOBbS W COOJIOACHUS HOPM
9KOJIOTMYECKOTO MOBEJEHUS B OKPYIKAIOLIEH cpenie; NOHUMaHNE
HEOOXOJMMOCTH  NPUMEHEHHs  JOCTH)KCHUH  (QU3UKH U
TEXHOJIOTUH JIJIs1 pAlMOHAJILHOTO NPUPOIOIIOJIB30BAHNS;

ITP9 chopmMupoBaHHOCTh COOCTBEHHO! TO3HIIMH 110 OTHOIICHUIO
K (usnueckoir uHpOpMaLuuU, TOJNy4aeMOM M3  pPa3HBIX
MCTOYHHUKOB, YMEHHUH HCIIOJI30BaTh NU(POBBIC TEXHOIOTUH IS
IIOMCKA, CTPYKTYPUPOBaHMs, UHTEPIPETALMM U NPEICTABICHUS
yueOHOM ¥ HaAy4yHO-TIONYJSApHOM HMH(pOpPMaLUU; pa3BUTHE
YMEHHUI KPUTHYECKOTO aHaJIn3a NoJyyaeMoi nH(opMaluu;
I[IP16  cpopMHUPOBAaHHOCTP YMEHMH NPUMEHSTH  3aKOHBI
KJIACCMYECKOM  MEXaHUKH,  MOJIEKYJSpHOM  (u3uku u
TEPMOJIMHAMUKH, SJIEKTPOJWHAMHMKH, KBAaHTOBOM (U3MKM aJs
aHaiiM3a U OOBSCHEHHUS SIBICHUW MHUKPOMHpA, MaKpoMupa Hu
Meramupa,  pasjiuyaTth  yciIoBHA  (TpaHMLbI,  00JacTH)
MPUMEHUMOCTH (PU3MUYECKHUX 3aKOHOB, MOHHMMATh BCEOOIUM
XxapakTep (YHIAMEHTAJbHBIX 3aKOHOB (3aKOH COXpaHEHUs
MEXaHWYECKOM JHEPruH, 3aKOH COXPAaHEHMsI HMMILYJIbCA, 3aKOH
BCEMHUPHOI'O TATOTEHUs, NIEPBBI 3aKOH TEPMOJUHAMUKHU, 3aKOH
COXpaHEHUs DJIEKTPUYECKOIO0 3apsja, 3aKOH COXpPaHEHUs
SHEpPIuy) U OrPAaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;
aHAJIM3UPOBaTh (U3UYECKUE MPOLECChl, MCIOJb3Ys OCHOBHbIE
IIOJIOXKEHUsA, 3aKOHBI W 3aKOHOMEPHOCTH; OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBUKEHUS, bopMyIbI KMHEMaTUKH
PaBHOYCKOPEHHOTO JIBM)KEHUS, MpeoOpazoBanus [amwes s
CKOPOCTH M TepeMelleHns, TpU 3akoHa HproTOHA, mMpHHIMI
OTHOCHUTEIILHOCTH ['anmwiies, 3aKOH BCEMHMPHOIO TATOTEHHS,
3aKOHBI COXPaHEHUsI UMITYJIbCA U MEXAHMYECKOW YHEPTUH, CBS3b
paboThI CHIIBI ¢ U3MEHEHHUEM MEXaHWYEeCKOM SHEpPIuu, yCIOBUS
PaBHOBECHSI TBEPJIOTO TEJA; CBA3b JABJIEHUS WJICAJIBHOTO r'a3a co
CPEIHEH KHUHETUYECKOM OHEPrHe TEIUIOBOIO JBHKECHUS W
KOHIIEHTPALUEH €ro MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO
CpPEIHEH KMHETHYECKOW DHEPruer €ro 4acTull, CBS3b JaBJICHUs
UICAIBHOTO Tra3a C KOHICHTpalMeW MOJEKYyJl M  €ro
TeMIiepaTypoli, ypaBHenue MenpaeneeBa-Knaneiipona, nepsblit
3aKOH TEPMOJUHAMMKH, 3aKOH COXPAHECHUS SHEPTUU B TEIUIOBBIX
IIpoLIeCcCax; 3aKOH COXPAaHEHMs IEKTPUUYECKOrO 3apsifia, 3aKOH

OIl.09 OO6Omme cBeneHus 00
WHXXEHEPHBIX CETAX TEPPUTOPUMA U
3JaHUN

3HATh:

- DHEProcHaOXXCHHWE 3JaHUld W
TTOCEIICHUH;

- CUCTEMBbI BCHTUISIIUH BHaHHﬁ.

IIM 02. OGecrieyeHre TEXHUYECKOMI

3KCIUTyaTaluu rpakIaHCKUX
3JIaHUH n KOHTPOJIS
MPENOCTaBICHUS JKUJIMIIHO
KOMMYHaJIbHBIX YCIIyT

YMeTh:

- IPUMEHATH HWHCTPYMEHTAJIbHBIC
METO/Abl KOHTPOJSI TEXHUYECKOTO
COCTOsSAHUA KOHCTPYKTUBHBIX
9JIEMEHTOB U CHUCTEM HH)KEHEPHOTO
000py10BaHUs 3/1aHUI;

- ONpENeNsATh OTCYTCTBUE BHELIHHX

MOBPEXKICHUM M HAJAEKHOCTb
MEXaHUYECKUX COCIMHEHUH,
L[E€JI0CTHOCTD AIIEKTPUUYECKUX
COeMHEHUN TpubOpOB yuera u
peryIupoBaHus KOMMYHaJIbHBIX
pecypcoB;

- TNpPOU3BOAUTH  HEOOXOJUMbIE

OTKJIIOYEHUSI WHYKEHEPHBIX CUCTEM
FPAKJAHCKUX 3JaHUA B paMKax
JOKAIM3allUd W TPEJOTBpAllECHUS
pacnpocTpaHeHUs! MOCJEACTBUMN
aBapuii;

- TNpUHUMATh NPOPUIAKTUYECKHE
MEpbl  JUIsl  CHW)KEHHS  YPOBHSA
ONACHOCTEW Pa3IMYHOI0 BUJIA U HX
MOCTE/ICTBUI B MPOQecCHOHATBHOM
NeSTeTLHOCTH U OBITY;

3HaTh:

- e(eKThl HH)KEHEPHBIX CUCTEM U
KOHCTPYKTHBHBIX JIEMEHTOB
MHOT'OKBAapTUPHBIX JOMOB U
TEXHOJIOTMH UX YCTPAHEHHS;




Kynona, nNOTEHIMaJIBHOCTh  3JEKTPOCTATUYECKOTO  IOJIS,
MNPUHIUIT  CYNEPHO3UIUU  JIEKTPUYECKUX  TIOJIeH, 3aKoHa
Kynona; 3akonpl Oma Ui y4acTka Lend WU Ui 3aMKHYTOU
JJIEKTPUYECKOM  menu, 3akoH  Jlkoyns-JleHua,  3aKkoH
3JEKTPOMArHUTHOM WHAYKIMM, IpaBuiao JleHma, mnocTyiaTsl
CIIELIMAIBHOMN TEOPUU OTHOCHUTEIIbHOCTH DMHIITENHA,
ypaBHeHue OuHmTeHHA 1 porodddexTa, mepBblii U BTOPOI
noctynatel bopa, mpuHuun HeompeneneHHoctH [eiizenoepra,
3aKOH COXpPaHEHHUs 3apsia, MacCoBOrO 4YMCIa M DHEPrUU B
SIIEPHBIX PEaKLMIX, 3aKOH paJluOaKTUBHOTO pacraja

IIP18  cdopmMupoBaHHOCTH  YMEHHMHA  HCCIENOBaTh |
aHAIM3UPOBaTh  pa3sHOOOpa3Hble (U3MYECKHE SBJICHUA MU
CBOICTBA 00BEKTOB, IIPOBOAMTH CaMOCTOSITEIIbHBIE

UCCIIEIOBAaHMsI B PEAJIbHBIX U JIaOOPATOPHBIX YCJIOBUSAX, YUTATh
U aHAJIM3UPOBATH XaPAKTEPUCTUKH MNPUOOPOB M YCTPOWCTB,
OOBSICHATH PUHILMIIBI UX PAOOTHI;

[1P22 oBmageHne pa3aMYHBIME  CIIOcCOOaMu  pabOTBI €
uHdopmanmeil (HU3HMIECKOro COAEpKAHUs C HCIOIb30BAHHEM
COBPEMEHHBIX  MH(POPMALMOHHBIX  TEXHOJIOTHH, pa3BUTHE

YMEHHMH KPUTHYECKOTO aHalW3a W OLEHKH JOCTOBEPHOCTH
MoJTy4aeMoi nH(popMaInu;

- METO/Ibl BU3YaJIbHOTO U
WHCTPYMEHTAJILHOTO 00CIIEeIOBaHUS
o011ero UMyIIecTBa B
MHOT'OKBAPTUPHOM JIOME;

- TEXHOJIOTUU SHEProcOepekeHus u
sHeprodpPexTuBHOCTH IS
MI0JIB30BATENEH KHUIIBIX
MOMEIIICHUH;

- IpaBUJIa U HOPMbI TEXHUUYECKOM
9KCILTyaTaluy >KUIUIIHOTO (HOH/Ia;
- IpaBUJIa SKCILTyaTaluu
UH)XEHEPHOT0 000pYI0BaHUS U
KOHCTPYKTHBHBIX 3JIEMEHTOB
3JIaHHM;

- IpaBUJIa U METO/IbI OLICHKU
(hM3MUECKOTO U MOPAJILHOTO U3HOCA
3JTaHWH;

- IPaBUJIa TEXHUYECKOMN
9KCILTyaTaluy SHEPrOyCTaHOBOK
oTpeOuTENCH;

- IpaBUJIa AKCILTyaTalluu CUCTEM
BO/IOCHA0KEHUS U KaHAIM3AINH;

- IpaBUJIa IKCILTyaTalluu CUCTEM
OTOILJICHUS;

- IpaBUJIa AKCILTyaTaluu
BHYTPHUJOMOBOI'O Fa30BOI'0
o0opyioBaHus;

- pacyeTHBIN TEMIIEPATYPHBIN
rpaduk nojauu TEIJIOHOCUTEINS U
BOJIbI;

I[IM.04  OcBoenue  mpodeccuu
pabouero ONEeKTPOMOHTAKHUK
JIOMOBBIX JJIEKTPHUYECKUX CHUCTEM U
o0opyoBaHuUs

YMeTs:

- BBISIBJIATDH TIPUYHHBI
HEUCTPAaBHOCTH B paboTe
000pyTI0BaHUS U MEXAHU3MOB,
MIPUMEHSIEMBIX TP MOHTAaXE,
TEXHHUYECKOM OOCITY>)KHBaHUH U
PEMOHTE JJOMOBBIX

ANEKTPHUECKUX CHCTEM H
000pyI0BaHUS;

- MPOMU3BOJIUTH OCMOTPHI JIOMOBBIX
CHJIOBBIX CUCTEM H 00OPYZIOBaHUS;

- BBISIBIISITH M OIICHUBATH
HEUCIIPABHOCTH JIOMOBBIX
AIEKTPUIECKUX U CTA00TOYHBIX
cUCTeM U 000pyIOBaHUS B XOJI€ HX
00x0/1a 1 OCMOTPA;

3HaTh:




- OCHOB 3JICKTPOTEXHUKH B 00beMe
BBINOJIHAEMO paboTHI;

- IpaBUJIa BKJIIOYEHUS
3JEKTPUUYECKUX MAIIHH;

- YCTPOMCTBO Y IPUHIUIT ICUCTBUS
HECJIOKHBIX JIEKTPUUECKUX MAIIUH
MOIITHOCTHIO 10 50 kBT, mpubopos,
IIyCKOBOH aIlaparypsl;

- perJIaMeHT MOHTa)Ka U yCTaHOBKHU
HECJIOKHBIX AJIEKTPUUYECKUX MAIIUH
MomIHocThIO 70 50 kBT, mpudopos,
IIyCKOBOH amnmnapaTypsl U
TEXHUYECKUE YCIOBUS Ha UX
MOHTaX;

- YCTPOMCTBO U MPUHIUIT PAOOTHI
MAIIUH TOCTOSHHOTO U
MEPEMEHHOTO TOKA MOIIIHOCTHIO
ceeire 50 no 100 xBT;

- BU/JIbl, HA3HAYEHHUE, YCTPOICTBO,
HMPUHLIUI PabOTHI YCTPOUCTB
JIOMOBBIX JIEKTPHUUYECKUX U
C1a00TOYHBIX CETeHl U
o0opy10BaHus;

- BUJIbI, HA3HAYEHUE U MPaBUIIA
MPUMEHEHHUS AJIEKTPOMOHTAKHOTO
UHCTPYMEHTA U UHCTPYMEHTA IS
c71a00TOYHBIX CHCTEM;

- peXXHUMBI pabOThI
aKKyMYJIITOPHBIX OaTapeit;

- 001re cBeieHus 00 UCTOUYHUKAX U
cXemax MUTaHUSI TIOCTOSTHHBIM 1
NEPEMEHHBIM TOKOM;

- YCTPOMCTBO YHUBEPCAIbHBIX U
CHEIHAbHBIX TPUCTIOCOOICHHUIA,
MPOCTHIX U CPEHEN CI0KHOCTH
KOHTPOJIbHO-U3MEPUTETBHBIX
pruOopoB




<

3. OBBEM YUEBHOI'O TIPEJMETA U BUJIbl YYEBHOU PABOTBI
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4. TEMATUYECKOE IINTAHUPOBAHUE U COJEPKAHUE YYEBHOI'O ITPEJIMETA

O0bem Hanpasienus
B BOCIIUTATEIbHOM
qacax/ nesATeIbHOCTH
BT.4. B
HaumenoBaHue dopme
Coaepixkanue yueOHOro MaTepuasa
pa3iesioB H TeM NpaKT
HYECKO
71
MOATOT
OBKH
Paznea 1. HAYYHBIN METO/I IO3HAHUSA ITPUPOIBI
Tema 1.1 1 Hay4yHblii MeTOJ NNO3HAHHMSA NPUPOABLL. 1 LIEHHOCTH  HAY4YHOT'O
Hayunblit MmeTOx 3Ha4yeHne PU3UKHU B NP0 ecCHOHAIBHOM J1esiITeIbHOCTH. MIO3HAHUS
MO3HAHUA NPUPOILI ®dwusnka - GpyHnamMeHTanbpHas HayKa o mpupoje. HaydHblid MeTo1 TO3HAHUSI U METOJIBI
uccieloBaHusl GU3NYECKUX SBICHUH. DKCIEPUMEHT M TEOpHUsl B MPOLECCE MO3HAHUS
npuposl. Habmonenne u skcrepuMeHT B ¢pusnke. CriocoObl n3MepeHns PU3NIecKux
BEIMYMH (QHAJIOTOBbIE U IU(PPOBBIE H3MEPUTENIbHBIE NMPUOOPHI, KOMIIBIOTEPHbIE
IaT4rKoBbIe cucTeMbl). [lorpemmuocTu n3MepeHnit Gu3NUecKuX BeTNIrH (a0COMIOTHAS
U OTHOCUTENbHasg). MojaenupoBanue (U3NYECKUX SBICHMH M IPOLIECCOB
(MaTepuasibHas TOYKa, aOCOJIFOTHO TBEPIOE TENO, UACANbHAs JKUJIKOCTh, UACAbHBIN
ras3, Toue4Hblil 3apsan). ['unoresa. Puszndyeckuil 3aK0H, TPaHULIBI €r0 NMPUMEHUMOCTH.
®dusznyeckas teopus. Poiab u Mecto pu3uku B pOpMUPOBAHUU COBPEMEHHOIN Hay4HOM
KapTUHBI MUPA, B IPAKTUYECKOMN JEATEIbHOCTH JIIOIEH.
2,3 | JlabopaTtopHas padora 2
H3mepenne cuiibl TOKa M HANPSKEHHUS B LCIH.
W3mepenue cuiabl TOKAa M HANpsDKEHHMs B LIENM IOCTOSHHOIO TOKAa IPH ITOMOIIU
AQHAJIOTOBBIX M IIM(PPOBBIX HM3MEPUTEIBHBIX MPUOOPOB. 3HAKOMCTBO C IU(PPOBOI
nabopatopueit o ¢usuke. [Ipumepsl u3mMepeHust PU3MUECKUX BEIUYUH MIPU MOMOIIU
KOMITBIOTEPHBIX JTATYUKOB.
Paspea 2. MEXAHHMKA
Tema 2.1 Coneprxkanne y4eOHOr0o MaTepurana 2

Tema 1. Kunematuka

45 \ Mexanndeckoe IBH:KEHHE H €ro OTHOCHTEJILHOCTD

OCHHOCTHU HAay4YHOT'O




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Conep:xanue y4eOHOro MaTepuaJia
pa3iesioB U TeM NpaKT
HYECKO
i
NOJATOT
OBKH
Onucanue MeXaHM4eCKOIo ABUKEHHS. MO3HAHUS
Mexanudeckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHWYECKOTro IBMKeHus. Cucrema
orcuera. [Ipsmas u oOpaTHas 3agaud MeXaHUKHU. Paanyc-BeKTOp MaTepHalbHOM
TOYKH, €r0 NPOEKIIMM Ha OCH CHUCTeMbl kKoopauHaT. Tpaekropus. Ilepemerenue,
CKOPOCThb (CpeIHsisi CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOpPEHHE MaTepHalbHOM
TOYKH, HUX MPOCKIHUH HA OCH CHUCTEeMbI KoopauHaT. CloKeHHE MepeMEIICHU |
CJI0)KEHHE CKOPOCTEHl.
6,7 | PaBHoMepHOe MPSIMOJIHHEHHOE IBUKEHH e 2
PaBHOycKkOpeHHOe NIPAMOJIMHEITHOE IBUKEHH e
PaBHOMEpHOE W paBHOYCKOpPEHHOE MPSMOJUHEIHOE JBHXKEHHE. 3aBUCHUMOCTD
KOOpJMHAT, CKOPOCTH, YCKOPEHUS W TYTH MAaTEPHATHLHOW TOYKH OT BPEMEHH M UX
rpaduKu.
8,9 | CBoOoaHnoe majgenue. 2
J{BM:KeHMeE N0/ YTJIOM K TOPU30HTY.
CBoboaHoe mageHune. Y CKopeHne cBOOOTHOTO maaeHus. JBikeHue Tena, OpoieHHoro
MoJ YIJIOM K TOPHU30HTY. 3aBUCHMOCTh KOOPJWHAT, CKOPOCTHU U YCKOPEHHS
MaTepUaIbHOM TOUKH OT BPEMEHU M MX TpadUKH.
10,11 | ABu:keHUe MO OKPY:KHOCTH KAK NMEPHOINYECKOE. 2

PaBHOMepHOe NBHKEHHE 110 OKPYKHOCTH.

KpuBonuneriHoe nBuxkeHue. JI[BHKEHHE MaTE€pUATBbHOM TOYKH IO OKPY>KHOCTH.
VrnoBas u  nuHeWHas — ckopocTh.  Ilepwon uM wactota  oOparieHus.
LenTpocTpeMuTenbHOEe (HOpPMAaJbHOE), KacaTelbHOE (TaHT'€HLUAJIbHOE) M IOJIHOE
YCKOpEHUE MaTEpHUAIbHOM TOYKU. TEXHMUECKHE YCTPOICTBA M TEXHOJIOTMYECKHE
MIPOLIECCHI: COUAOMETP, ABM)KEHHUE CHAPSIOB, IIEMHbIE, IIECTEPEHYAThIE U PEMEHHBIE




Oo0bem HanpasJienust
B BOCIIUTATEJIbHOM
qacax/ nesATeIbHOCTH
BT.4. B
HaumenoBaHue dopme
Coaep:xanue yueOHOTro MaTepuasa
pa3aesioB U TeM NpaKT
HYEeCKOo
i
MOAroT
OBKH
nepeaadu, CKOPOCTHBIC JTUQTHI.
12,13 | JemoncTpanuu. Mojellb CUCTEMBI OTCUETa, HILTFOCTPAIMS KHHEMAaTHUECKHIX 2
XapaKTePUCTHK JBIKeHUsI. CrIOCOOBI UCCIICIOBAHUS IBKCHUH. VumrocTparust
MPEACIIBHOTO MePexo/ia U U3MEPEHHEe MTHOBEHHOH ckopocTu. [IpeoOpa3zoBanue
JBUKCHHM C UCTIOJB30BaHUEM MEXaHU3MOB. [lajieHne Tell B BO3yXe U B pa3peKCHHOM
npoctpanctBe. Habmonenue nBkeHus Tena, OpoleHHOro Mo/ yIiioM K TOPU30HTY U
TOpPU30HTANILHO. HampasiieHne CKOpOCTH MPH IBHYKEHUH 110 OKPYKHOCTH.
[Ipeobpa3oBaHue yrioBoi CKOPOCTH B peaykTrope. CpaBHEHHE MyTel, TPaeKTOPHiA,
CKOPOCTEH JIBMKEHHS OJTHOTO U TOTO XK€ TeJla B Pa3HBIX CHCTEMaX OTCUETA.
14,15 2

IMpakTHyecKue 3aHATHS

IMpakTukym (peurenue 3axay)

I/I3yquI/Ie HCPABHOMCPHOTO MABMIXKXCHUA C MCJILBIO OHNPCACICHUA MTHOBEHHOM CKOpPOCTH.
M3mepeHre yCKOpPEHUs MpH MPSIMOJIUHEHHOM PaBHOYCKOPEHHOM JBM)KEHHH IO HAKIOHHOW
IJIOCKOCTH. MccenoBanne 3aBUCUMOCTH IyTH OT BPEMEHH IIPY PAaBHOYCKOPEHHOM JIB>KCHHH.
H3mepeHne yCKOpEeHUs CBOOOJHOrO mMmajeHusi (PEKOMEHIOBAaHO HCIOJIb30BaHUE MUPPOBOIA
nabopaTopun).

W3ydeHne ABMKEHHS Tela, OPOIICHHOTO TOPH30HTAIBHO. [IpoBepka THMIOTE3bI O MPSIMOWA
MPOITOPIHOHATIBHON 3aBHCHMOCTH MEX]Ty TATbHOCTBIO TOJIETa W HAYaJbHOW CKOPOCTHIO Tea.
M3yueHrne JBWKCHHS Tellda MO OKPY)KHOCTH C TIOCTOSHHOW 0 MOJYJIO CKOPOCTBIO.




Oo0bem HanpasJienust
B BOCIIUTATEJIbHOM
qacax/ nesATeIbHOCTH
BT.4. B
HaumenoBaHue dopme
Conep:xanue y4eOHOro MaTepuaJia
pa3aesioB u TeM NMPaKT
HYEeCKO
1]
MOJAroT
OBKH
HccnenoBanue 3aBUCMMOCTH Teproa OOpaIIeHusi KOHUYECKOTO MasiTHUKA OT €ro MapaMeTpoB.
CaMocTosTenbHas paboTa 00yyaromuxcs’
Tema 2.2 JInnamuka Copepxanne yaeOHOTo MaTepuana
npodeccuoHanbHo-
16,17 | IlepsBslii 3akon HeroToHA. TPYyAOBOTO
HNuepuuanbHbie CHCTEMbI OTCYETA. BOCIIMTaHHUA
IlepBeiii  3axkoH  Heroorona. HMHepumanbHble cuctembl  orcuera. [IpuHumn LOEHHOCTH  HAYYHOIO
oTHOocuTenbHOCTH ['anmunes. HewHeprnumanbHble CHUCTEMBI oOTcueTa (OmpesereHue, TO3HaHHWA
IPUMEPBI).
18,19 | Macca. Cuua. 2
Bropoii u Tperuii 3akonsl HeloTona
Macca tena. Cuma. [lpunnun cynepmno3urnuu cwi. Btopoit 3akon HeroTona st
MarepuaJbHOM TOUKU. TpeTui 3akoH Hbpr0TOHA 11711 MarepraibHbIX TOYEK.
20,21 | 3aK0H BCEMHUPHOI0 TATOTEHUSI. 2

CulJjia TaKecTH.

1 CaMoCTOATE/IbHAA pa60Ta o6yqarou.l,mxca OopraHu3yeTca B ¢opme NOArOTOBKU K NPAKTUYECKUM 3aHATUAM U K NPAKTUHECKUM 3aHATUAM




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Coaepixanue yueOHOro MaTepuasa
pa3aesioB U TeM NMPaKT
HYeCKO
i
MOAroT
OBKH
3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U HHEPTHOMN
Macchl. Cuma TsKecTH. 3aBUCUMOCTD YCKOPEHUs: CBOOOIHOTO NaICHUs OT BHICOTHI HAJl
MOBEPXHOCTHIO IJIAHETHI M OT reorpadudeckoi MUpoThl. J|BrkeHue HeOECHBIX Tl U
ux cnyTHUKOB. 3akoHbl Kennepa. IlepBas kocMu4eckasi CKOpOCTb.
22,23 | Cuna ynpyroctu. Bec Teia. 2
Cuia Tpenusi. Buabl TpeHusi.
Cuna ynpyroctu. 3akon ['yka. Bec tema. Bec tenma, IBHXKYyIIErocss ¢ yCKOpPEHHEM.
Cuna tpenus. Cyxoe TpeHue. Cuila TpEHHsI CKOJBXKEHUS M CUJa TPEHUs IOKOS.
Koaddunment tperns. Cuma CONPOTUBICHUS TP JABMKCHUU TeJla B JKUIKOCTH WIIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBH>KECHHSI.
24,25 | NaBiaenue. Cuia Apxumena. 2
HMasnenune. 'mapocrarnueckoe nasienue. Cuna Apxumena.
JdemMoHcTpauuu:
Ha6J'II-O)1€HI/I€ JABWIKCHHUA TCJI B MHCPUHUAJIBHBIX U HCHHCPIUAJIBHBIX CUCTEMAX OTCUETA.
[Ipunuun otHocuTenbHOCTU. KaueHne NByX HWIMHAPOB WJIM IIAPOB Pa3HOW MAacCChI C
OAVMHAKOBBIM YCKOPCHUEM OTHOCUTCIIBHO HGHHepHI/IaHBHOﬁ CHUCTEMBbI OTCHYETA.
CpaBHEHHE pPaBHOAEHUCTBYIOUIEH MPUIIOKEHHBIX K TEIY CUJ C IPOU3BEACHUEM MAacCChl
TeJa Ha €ro YyCKOpeHHE B HHEpLUUaIbHOW cHcTeMe oTcyeTa. PaBeHCTBO cuil,
BO3HUKAIOIIMX B pe3ysbTaTe B3auMoJelcTBUsA Teln. M3mepeHume wmacc 110
B3aUMO/ICVCTBHIO.
26 1

IIpakTuyeckue 3aHATHSA
IIpakTukyMm (pemenne 3a1a4)




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Copep:xanue y4yeOHOro MaTepuasa
pa3/iesioB U TeM NpaKT
HYeCKO
i
NoAroT
OBKH
TexHuueckue YCTpOWCTBA W TEXHOJOTHYECKUE TPOIECChI: IMOAIIUITHUKH, IBHIKCHHUE
WCKYCCTBEHHBIX CITYTHHKOB.
27,28,29 3
IIpakTH4YecKkue 3aHATUSA
IpakTukym (pemieHue 3a1a4)
Hesecomocts. Bec Tena npu yckopeHHOM moabemMe U najieHun. L{eHTpoOekHbIe MEXaHU3MBI.
CpaBHeHHE CHJI TPEHHUS TIOKOSI, KaueHHsI U CKOJIbKeHUs. MI3MepeHne paBHOICHCTBYIOIECH CHIT
MIPH JBMOKEHUH OpyCKa Mo HAKJIOHHOUW TIOCKOCTH. [IpoBepka rumoTessl 0 He3aBUCUMOCTH
BpPEMEHU JIBIKEHHS OpycKa M0 HaKJIOHHOW TUIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €T0 MacCHI.
HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOIIUX B MPY)KUHE U PE3UHOBOM
obpasiie, oT ux Acopmaruu. 3ydeHne TBUKESHHSI CHCTEMBI TEJ, CBSI3aHHBIX HUTHIO,
MEePEeKUHYTOM uepes erkuit 6mok. Mzmepenue ko duimeHTa TpeH s Mo BEIUYUHE YTIIOBOTO
koaddunmenta 3aBucumoctu Frp(N). MccnenoBanue nBmkeHus Opycka mo HaKJIOHHOM
TJIOCKOCTH C MIEPEMEHHBIM KO3 PUITUSHTOM TpeHus. M3ydeHnue ABMKEHUS Tpy3a Ha BTy C
TPEHHUEM.
CamocTosiTenbHas paboTa 00yJaroIuxcs? 1
Tema 2.3 CraTuka Coneprxkanne ydeOHOro MaTepuana
TBEPOro Teja 30,31 | AGCOJIIOTHO TBEPOE TEJIO. 2 [IEHHOCTH  HAy4HOTO

YcioBusi paBHOBecHs TBEPAOro TeJia.

AbcomotHO TBepaoe Teno. [locTymarenbHoe M BpallaTelbHOE IBUKEHHE TBEPIOTO
Tena. MOMEHT CHJIbI OTHOCUTENBHO Oocu BpauieHus. Ilneuo cunbl. CroxxeHue cui,
MPWIOKEHHBIX K TBepaoMmy Teny. LleHTp TsbkecTH Tena. YcClIOBUSL paBHOBECHS

IIO3HAaHUsA

2 CaMoCTOATE/IbHAA pa60Ta o6yqarou.l,mxca OopraHu3yeTca B ¢opme NOAroTOBKU K NPAKTUYECKUM 3aHATUAM U K na6opaTopr|M 3aHATUAM U HaNUCaHMA OTHETOB




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumeHnoBanue C dopme
oJep:kaHue Y4eOHOro MaTepHaJia
pa3iesioB U TeM NpaKT
HYECKO
i
NOJATOT
OBKH
TBEpAOro  Tejla. YCTOWYMBOE, HEYCTOWuYMBOEe, Oe3pa3inuyHOe paBHOBECHE.
TexHn4eckue yCTporuCTBa U TEXHOJOTMYECKHUE IIPOLECCHl: KPOHIITENH, CTPOUTEIIbHBII
KpaH, penieryaTble KOHCTPYKIUH.
JdemoHcTpaumnu:
YcnoBust paBHOBecusl. Buibl paBHOBECHSI.
32 1
I[IpakTHYeckne 3aHATHS
IIpakTUKyM (pemienue 3a/1a4)
UccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPAIICHHUS.
KoHncTpyupoBanue KpoHIITEHHOB U pacyeT Cuil yIpyrocTu. M3yueHue ycToiMuyuBoOCTH
TBEPJIOTO TeJIa, UMEIOIIETO TUIONIAh OTOPBI.
Tema 2.4 3akoHbI Coneprxanue yueOHOro MaTepuasa 2
coXpaHeHHs B 33,34 | 3akoH coxpaHeHHsI UMITYJIbCA. po¢eCCUOHAIIBHO-
MeXaHHMKe PeakTuBHOE 1BMAKEHHE. TPYI0BOTO
Nmmynsec MarepuanibHOM TOYKH, CHCTEMBl MaTepUaldbHBIX ToYeK. LleHTp wmacc BOCITUTAHUS
CUCTEMBbI MaTepHAIIbHBIX TOUEK. Teopema o0 ABMKEHUU LeHTpa Macc. IMIynbe CUIbI U LEHHOCTH  HAY4YHOTO
M3MEHEHUE MMIYJIbca Tejla. 3aKOH COXPaHEHHs] UMITYJbca. PeakTHUBHOE JBUKEHUE. MMO3HAHUS
MomeHT umnyibca mMarepuanbHOM TOuku. [IpenctaBieHue o COXpaHEHHMM MOMEHTA
HMITYJIbCa B IIEHTPAIBHBIX MOJISIX.
35,36 | Padora cuiabl. MOLIHOCTD. 2
Pabota cunbl Ha MayioM ¥ Ha KOHEYHOM TiepemenieHuu. [ padudeckoe mpeacTaBieHe
paboThl CHITbl. MOIIIHOCTh CHJTBL.
37,38 | Kunernueckasi U OTEHIIHAJIbHASI JHEPTHH. 2

3aKOH COXpaHEHHMS MEXaHMYECKOH IHEPIrUH.




Oo0bem HanpasJienust
B BOCIIUTATEJIbHOM
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Conep:xanue y4eOHOro MaTepuaJia
pa3aesioB u TeM NMPaKT
HYEeCKO
7|
moaroT
OBKH
Kunetndeckast sHeprusi MaTepuaibHOM TOUkH. TeopeMa 00 U3MEHEHUH KHHETUYECKON
SHEPruyd MaTepUalbHOM TOUKU. [lOTEHIMaNbHBIE W HEMNOTCHIMAIbHBIE CHJIBI.
[lorenumanpHas osHeprus. I[loTeHnmanpHas sSHeprus ymnpyro AeGpopMUPOBAHHOM
npyxuHbl. lloTeHunanbHass >HEprusi Teaa B OJHOPOJHOM TI'PABUTALMOHHOM IIOJIE.
[ToTenuuanpHas 3HEprust Tejaa B TPAaBUTAILIIOHHOM I10JI€ OAHOPOIHOTO 1apa (BHYTpU U
BHE Imapa). Bropas kocMuueckas CKOpoCTb. TpeTbs KOCMHUYECKass CKOpOCTh. CBs3b
paboThl HEMOTECHIIMAIBHBIX CHJI C U3MEHCHHUEM MEXaHMYECKOM SHEPTHH CUCTEMBI TEI.
3aKOH COXpPaHEHHS MEXaHWYECKOW SHEPruu. YIpPYrue W HEynpyrue CTOIKHOBEHHS.
VYpaBHenue bepHymiu A ueanbHON KUAKOCTH KaK CIIEICTBHE 3aKOHA COXPAHEHMS
MEXaHUYECKOM JHepruu. TeXHHUYecKue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI:
JIBUKEHHE PAKeT, BOJOMET, KOMep, MPYXKUHHBI MHCTONET, THPOCKOMN, (GuUrypHoe
KaTaHHe Ha KOHbKaX.
39,40 | lemoncTpanum. 2
3aKoH COXpaHEHHs UMITyJibca. PeakTuBHOE JBMXKEHUE. M3MepeHne MOITHOCTH CHITHI.
H3MmeHeHne »HHEpruu Tela MpH COBEpIIEHHWH pPalboThl. B3auMHbIE TpeBparieHus
KUHETHUYECKON W MOTEHUHAIBHON 3HEPTUil MpH JEUCTBUHM HA TEJIO CHJIbI TSKECTU U
cuibl yrpyroctu. CoxpaHeHHe SHEPTUH MPU CBOOOHOM Ta/ICHUH.
41,42 2

JlabopaTopnasi padora.

CoxpaHeHre MeXaHMYECKOW IJHEPrUM MPH IBUKEHUH TeJIA MOJX JeiiCTBUeM CHJI TSKECTH U
YIPYTOCTH.

N3Mepenne nMmityabca Teiia o TopMo3HoMy IyTu. 3MepeHne cuiibl TSITH, CKOPOCTH MOJIEIIH
ANEKTPOMOOHIISI U MOIIIHOCTH CHJIBI TsiTh. CpaBHEHUE M3MEHEHHSI UMITYJIbCA TN C UMITYJIBCOM




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Coaep:xanue yueOHOTro MaTepuasa
pa3iesioB U TeM NpaKT
HYECKO
i
NOJATOT
OBKH
cuibl. MccienoBanue coxpaneHus: UMIyJibca Ipy YIIPYyroM B3auMoieicTBuu. M3mepenue
KHHETUYECKOW SHEPTUH Tella TI0 TopMo3HOMY ITyTH. CpaBHEHUE H3MCHEHHS TOTCHIIHAILHOM
SHEPTHUH MPYKUHBI ¢ paboTol cuibl TpeHus. OnpeneneHue padoThl CUIIBI TPEHUS MIPH
JBV>KEHUH TEJa TI0 HAKJIOHHOM IJIOCKOCTH.
CamocTosTensHas paboTa 00yJaromuxcs 1
Paznea 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJANHAMUKA
Tema 3.1 Conepxanue yaeOHOro MaTepuaa 2

OcHoBbI MOJIEKYJSIPHO- | 43,44 | OcHoBHBIe moJi0keHHss MKT 1 nx onbITHbIE 000CHOBAHMSI.

KHHEeTHYeCKOH Teopun KosamnuecTBo BemecTBa. npo¢eCcCuOHAITBHO-
OcHoBHbIE MOJOXKEHUS MOJIEKyIApHO-KuHeTH4Yeckoi Teopun (MKT), ux onbiTHOE TPYJOBOTO
ob0ocHoBanue. Auddysus. bpoynosckoe nuxenue. Macca u pasmepbl MOJIEKYJT BOCITUTAHUS
(aromoB). KonmnuecTBo BenlecTBa. [locTossHHas ABorajipo. 9KOJIOTHYECKOTO

45,46 | Mopaeau cTPOeHHsl BelllecTBA. 2 BOCITUTAHUS
CWIbl 4 JHEePrus MeKMOJIEKYJISPHOr0 B3auMO/1eiicTBHSI. [IEHHOCTH  HAay4HOTO
XapakTep ABWKECHUS U B3aUMOJICVCTBUS YaCTHUIL BellecTBa. MoAenn CTpOSHUs ras3os, MO3HAHUA
KHUAKOCTEH U TBEPIBIX T€T U 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATHX
MOJICIIEN.
47,48 | UneaabHbIii ra3. 2

OcHoBHoe ypaBHenue MKT.

Mopenb u1eaabHOTO ra3a B MOJIEKYJIIPHO-KUHETUUECKOW TEOPHUH: YaCTHUIIbI Ta3a
JBHDXKYTCSI XaOTHYECKH U HE B3AaUMOAEHCTBYIOT APYT C APYTOM.

CBsi3b MEX]1y IABJICHHEM M CpEJIHEH KMHETHUYECKOM SHEPIrHeil moCcTynaTeIbHOro

3 CaMoCTOATE/IbHAA pa60Ta 06yqarou.l,mxca OopraHu3yeTca B ¢opme noAroToBKU K ﬂa60paTOprIM 3aHATUAM U HaNUCaHUA OTYETOB




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Coaepixanue yueOHOro MaTepuasa
pa3aesioB U TeM NMPaKT
HYeCKO
i
MOAroT
OBKH
TEIJIOBOTO ABM)KEHUS MOJIEKYJ UJI€AIbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUHU UAEaTIBbHOIO ra3a).
49,50 | AOcoJII0THas1 TeMIlepaTypa. 2
CxopocTH ABUKEHUS MOJIEKY.JI.
TemnoBoe paBHoBecue. Temmeparypa u cnocoObl e€ u3mepenusd. lllkana temneparyp
Lenbcusi. AGcomroTHas Temreparypa (mkanra temmneparyp KembBuHa). 3aBUCHMOCTD
JABJICHUsl ra3a OT KOHUEHTpauuu U temneparypsl. [locrosHHas bonbimana. CBsizb
a0COIFOTHON TeMITepaTypbl TEPMOTUHAMUYECKONW CHCTEMBI CO CPEIHEH KMHETUYICCKOM
SHEpTrUel MoCTyNaTebHOrO TEIIOBOTO ABUKEHUS YaCTHII.
Oneir IltepHa. PacnpeneneHne MoJeKkysl IO CKOPOCTSIM. BripaxeHnue cpeaHei
KBaJIpaTUYHOM CKOPOCTH MOJIEKYJ yepe3 abCOIIOTHYIO TeMIepaTypy.
51,52 | YpaBHeHHUE COCTOSIHUSI. 2

I'a3oBble 3aKOHBI.

l'azoBbie 3akoHbl. YpaBHeHue MenzeneeBa-Knaneiipona. AOGcoioTHas Temmeparypa
(mkana temmnepatryp KenbBuna). 3akon [lanpTona. M3omporiieccsl B UA€aqIbHOM ras3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe mpejcTaBiIeHUE HU30MPOIECCOB:
u30TepMa, H30X0pa, wu3o0apa. TexHUYeckwe yCTPOcTBA U TEXHOJOTHYECKHE
MIPOIIECCHI: TEPMOMETP, OapOMETP, MOTyISHHE HAHOMATEPUAJIOB.

Hemoncmpayuu: Mopenu IBUXKEHHs 4YacTUIl BemecTBa. Mojenb OpOYHOBCKOTO
IBIDKEHUs. BUACOPONMK ¢ 3amUChI0 peaabHOTO OpOyHOBCKOTO NBIKEeHMS. [uddys3us
xunkocred.  Mopens  ombita  Ilrepna.  [lpursokenune  Monekyn.  Moaenn
KPUCTAJUTMYECKUX pemieTok. HabmoaeHne u uccieoBanne u30poeccoB.




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumeHnoBanue C dopme
oJep:kaHue Y4eOHOro MaTepHaJia
pa3aesioB U TeM NpaKT
HYeCKO
i
MOAroT
OBKH
53 1
IIpakTHYeckne 3aHATHS
IIpakTUKyM (pemienue 3a/1a4)
UccnepoBanue mpoliecca yCTaHOBJICHUSI TEIUIOBOTO PAaBHOBECHS IPHU TEIJIOOOMEHE MEXKITY
ropsyeii M XOJOAHOW BoaoH. HM3yueHHe H30TEPMHUECKOro Imporecca (PeKOMEHI0BaHO
WCIOJIb30BaHUEe IMQPpPoBO naboparopum). M3ydeHue wH30XOpHOro Tporecca. MV3ydeHue
n3obapHoro npoiecca. [lpoBepka ypaBHEHUS] COCTOSTHUSL.
CamocrosTenpHas padbora 06y‘laIOIJ_[I/IXC}I4 1
Tema 3.2 Coneprkanue y4eOHOro MaTepuania 2
Tepmoaunammka. 54,55 | TepmoauHaMmuyecKasi cucTema. po¢eCCUOHAIIBHO-
BuyTpenHsisi 3Heprusi njaeajJbHoro raza. Pabora B rTepMoauHamMuke. TPYI0BOTO
Tepmonunamuueckass  (T/[) cucrema. 3ajgaHue  BHEIIHUX — YCIOBHH  JUIs BOCIIUTaHUSA

TEpMOAMHAMUYECKON CHUCTeMbl. BHemHue u BHyTpeHHUE mapaMerpsl. Ilapamerpsl
TEPMOJAVMHAMUYECKON CHCTEMBI KaK CpPEJHWE 3HAYCHUS BEJIMYWH, ONUCBHIBAIOIIUX €€
COCTOSIHME Ha MHUKPOCKOIIMYECKOM YypoBHe. HyleBoe Hayalo TepMOIAMHAMUKU.
CaMonpou3BojIbHAsE penakcalus TEePMOJUHAMUYECKOW CHUCTEMBI K TEIUIOBOMY
paBHOBecHIO. Mozens MAeanbHOrO ra3a B TEPMOJAMHAMHUKE - CHCTEMA YPaBHEHHM:
ypaBHeHHe MeHneneeBa-Kianelipona ¥ BbIpaXXEHUE i1 BHYTPEHHEW DSHEPIHM.
VYcnoBuss NPUMEHUMOCTH 3TOM MOJENM: HU3Kas KOHLEHTpalus 4YacTHUL, BBICOKHE
TeMIeparypsl. BbelpakeHue s BHYTPEHHEH SHEPrMU OJIHOATOMHOTO HJI€aJIbHOTO
raza. KBasucraTHueckue M HECTaTHYECKHE TpoIlecChl. JieMeHTapHas paboTa B

OCHHOCTHU HAay4YHOTO
IIO3HAaHUsA

4 CaMoCTOATE/IbHAA pa60Ta o6yqarou.|,v1xc;| OopraHu3yeTcAa B d)opme NoAroTOBKU K MPAKTUYECKNUM 3aHATUAM




Oo0bem HanpasJienust
B BOCIIUTATEIbHOM
qacax/ nesATeIbHOCTH
BT.4. B
HaumenoBaHue dopme
Coaepixanue yueOHOro MaTepuasa
pa3iesioB H TeM NpaKT
HYECKO
71
MOATOT
OBKH
TepMoinHamMuKe. Boraucnenue paboTsl o rpaduky npouecca Ha pV-auarpamme.
56,57 | Cnoco0bl H3MeHeHHUs] BHYTPeHHei JHeprum. 2
3aKoHBI TePMOANHAMUKH
Tennonepenaya kak cnoco0 W3MEHEHHsI BHYTPEHHEW SHEpruM TEepMOJMHAMHYECKOU
cucteMbl 0e3 coBepuieHHs padoThl. KOHBEKIWS, TEIIONPOBOIHOCTh, H3Iy4YEHHE.
KonnuectBo Temnorel. TernoemMKkocTs Tena. YAelbHas U MOJSAPHAs TEIUIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YjaenbHas TemioTa CropaHus TorumBa. Pacuer
KOJIMYecTBa TEIUIOTHl Npu Teruionepenaye. Ilonstue o0 axmabatHOM mpolecce.
IlepBb1il 3akOH TepMOAMHAMUKHU. BHyTpeHHss 3Heprusa. KonmuecTBo TEIUIOTHI U
paboTa Kak Mepbl U3MEHEHHs BHYTPEHHEH SHEPruu TEPMOJMHAMUYECKON CHCTEMBI.
BTopoil 3akOH TepMOAMHAMUKHM JJII PAaBHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOM CHCTEMBI IMPOXOIUT €IUHCTBEHHAs
anuabara. AOcomoTHas TeMIeparypa. BrTopoil 3akoH TEepMOAMHAMHUKH  JUIS
HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEpeAaTh TEIUIOTY OT 0Oojiee XOJOIHOTO
Tena k Oosiee HarpeToMy 6e3 komneHcauuu (Knaysnyc). HeoOpatumocTs npupoaHbIX
MIPOLIECCOB.
58,59 | lIpuHuunsl aeiictBus TenjaoBbix MammH. KIT/L. 2

Xo010AUJIbHBIE U TEMJIOBbIE MAIIIMHBI.

[Ipunnune! gevictBus TeroBbix MamuH. KITJ[. Makcumansnoe 3nauenne KITJI. Tukn
Kapno. Dxonornueckne acneKkThl MCIOIb30BAaHUS TEIUIOBBIX JBUraTeneil. TemioBoe
3arpsI3HEHUE OKPYKAKOLIEH cpefpl. TeXHUYECKHE YCTPOMCTBA U TEXHOJOTHMYECKHE
MPOIIECCHI: XOJOAMIBHHUK, KOHAUITUOHED, AU3EIBHBIN U KapOOpaTOPHBIA JABUTATEIIH,
napoBas TypOWHA, MOJYYSHHE CBEPXHU3KUX TeMIIepaTyp, yTHiu3aius '"TernoBbix'




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumeHnoBanue C dopme
oJep:kaHue Y4eOHOIro MaTepuasa
pa3iesioB U TeM NpaKT
HYECKO
i
NOJATOT
OBKH
OTXOJIOB C HCIIOJIb30BAaHHEM TEIUIOBOTO HAcoca, YTHIW3alusg OHOOPraHU4YEeCKOIro
TOTUTUBA JUISL BEIPAOOTKH "TETIOBO" U 3JICKTPOIHEPT HH.
JdeMoHcTpanum.
N3menenue TemriepaTyphl pu aquadaTHYECKOM paciupeHuu. Bo3yiHoe OTHUBO.
CpaBHeHUE yIeNbHbBIX TEII0eMKOCTeH BemecTB. CriocoObl M3MEHEHUS! BHYTPEHHEH
sueprun. Mccnenopanue aanadatHoro npoiecca. KommbproTepHble MOJIEIN TETUIOBBIX
JIBUTATEJICH.
60 1
IMpakTnyeckue 3aHATHSA
IIpakTUKyM (pemienue 3a/1a4)
N3mepenune ynenpHOM TermoeMKocTu. MccnenoBanue npouecca OCThIBAHUS BEIIECTBA.
HccnenoBanue aquabatHoro npoiecca. MzyueHne B3auMOCBSA3H SHEPTUN MEXKMOJIEKYISIPHOTO
B3aMMOJICHCTBUS M TEMIIEPATYPbI KUTICHUS )KUIKOCTEH.
CamocTosTensHas paboTa 00yyarommxcs® 1
Tema 3.3 Arperatuble | ConepkaHue y4eOHOro Marepuana 2
cocrosinug Bemecrsa. | 61,62 | [TapooOpa3oBanue u konaencauus. Ucnapenue u KumneHue. npodeccuoHanbHO-
da3oBble Mepexoabl. HachblleHHbIe M HeHACBINIEHHBIE Tapbl. BaaxkHOCTh BO3ayXA. TPYI0BOTO
[TapooOpa3zoBanue u KoHAeHcalus. lcnapeHue W KuUIeHHE. YAenpHas TeroTa BOCITUTAHUS
napooOpa3oBanus. HackimeHHsle W HEHachIIeHHbIe Tapbl.  KauecTBeHHas 9KOJIOTUYECKOTO
3aBUCHMOCTh IUJIOTHOCTH U JIaBJICHHS HACBIIIEHHOTO Tapa OT TeMIIepaTypbl, UX BOCITHUTAHUS

HE3aBHCUMOCTh OT 00b€Ma HACBIIIEHHOTO Napa. 3aBUCUMOCTh TEMIEPaTypbl KUTICHUS
OT JaBJICHMS B KMJIKOCTU. BiaxHOCTh BO3ayxa. AOCONIOTHAsE M OTHOCHTENbHAs

HEHHOCTH HAYYHOT'O
IIO3HAaHUA

5 CaMoCTOATE/IbHAA pa60Ta o6yqarou.l,mxca OopraHu3yeTca B ¢opme NOAroTOBKU K NPAKTUYECKUM 3aHATUAM




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Conep:xanue y4eOHOro MaTepuaJia
pa3aesioB U TeM NMPaKT
HYeCKO
i
MOAroT
OBKH
BJIAYKHOCTb.
63,64 | Kpucrajuimyeckue u amopgHbIe TeJa. 2
Mexannuyeckue CBOMCTBA TBEPABIX TeJl.
Teepmoe Tteno. Kpucramnuueckue u amopdHble Tena. AHHU30TPOIUS CBOWCTB
kpuctayuioB. [lmaBneHne W KpucTtajuM3auus. YenbHas TEIUIoTa TUJIaBJICHUS.
Cy6numarnus. [edopmaruu tBepaoro tena. Pactspkenue u cxarue. Capur. Moayinb
Onra. Ilpenen ynpyrux nedopmaruii. TeraoBoe paciuimpeHue >KUIKOCTEH U TBEPIBIX
TeJ, 00beMHOE U JMHEHHOE paclIupeHue.
65,66 | Tens10BOe pacuIipeHue TBEPAbIX TeJ U KHAKOCTEN. 2

AHrapmonudeckue 3p(pexkTbl

TeroBoe pacmmpeHue KUIAKOCTEH M TBEPABIX Tel, OO0BEMHOE U JUHEHHOE
pacimperre. AHTapMOHU3M TEIUIOBBIX KOJeOaHWU YacTHI] BelIecTBa KaK MPHUYMHA
TEIUIOBOTO pacIIMpeHus Tes (Ha KauyeCTBEHHOM ypoBHE). [IpeoOpa3oBanue 3Hepruu B
($azoBbIX mepexonax. YpaBHEHHE TEIUIOBOro OamaHca. [loBepXHOCTHOE HaTsSKEHHE.
Koaddumnment nosepxnoctHoro Hatsokenus. Kanwispueie sBienus. [laBieHue moj
WCKPUBIICHHOW IIOBEPXHOCTBbIO kuAkocTtu. Popmyna Jlarumaca. TexHuueckue
YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: KUAKAE KPHUCTAUIbl, COBPEMEHHBIE
MaTepUaIbl.

JdemoHcTpaumnu.

TennoBoe pacmmpenue. CBOMCTBA HACBIILIEHHBIX MTAPOB.

Kunienne. Kunenve npu NOHMKEHHOM JaBJIEHUU. MI3MepeHue CHUIIbI MOBEPXHOCTHOIO
HaTspKeHUst. ONbIThI C MBUIBHBIMU TUIeHKaMu. CMaunBanue. KanuisipHele siBIEHUSI.
Mopenu HeHbIOTOHOBCKOH XHAKOCTH. CTIOCOOBI M3MEPEHUS BIAXKHOCTH.
HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BELIECTBA.




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Coaep:xanue yueOHOTro MaTepuasa
pa3iesioB U TeM NpaKT
HYECKO
i
NOJATOT
OBKH
| Buapl nedopmarnuii. Habmronenne Manbix nedopmariuii.
67,68 2
JlaGopaTopHbie padoThI
N3yyenne 3akOHOMEpPHOCTEH uCHapeHus >KuAKocTeld. Mi3mepeHue ylenbHOW TEIIOTHI
MJIaBJaeHUsT JbJaa. M3ydeHue CBOWCTB HACBIIEHHBIX mMapoB. M3MepeHue aOCOIIOTHOM
BIQKHOCTH BO3JyXa U OIEHKa Macchl MapoB B MoMmelleHuu. M3mepenue kordduimeHta
MMOBEPXHOCTHOTO HaTshkeHus. W3mepenue wmonyns IOura. HcecnemoBanue 3aBHCHMOCTH
nedopMaIui pe3HHOBOTO 00pasiia OT MPUIIOKEHHON K HEMY CHJIBI.
CamocTosTensHas paboTa 00yyarommxcs’® 2
Pa3nea 4 IJIEKTPOANHAMMUMKA.
Tema 4.1 Coneprxkanne y4eOHOro Matepuana 2
daekTpuyeckoe noje. | 69,70 | DaekTpuUecKHii 3apsAa ¥ 3aKOH €ro COXpaHeHHus.
3akon Kynona.
DnekTpu3alsl Tedl U ee TNpOosSBICHHs. OIeKTpuueckuii 3apsn. JlBa Buaa npogeccuoHaIbHO-
ANEKTPUYECKUX  3apsiioB.  [IpOBOJHHMKH, JUAJNICKTPUKH H  TOJTYIPOBOIHHKH. TPYAOBOTO
DNeMEeHTapHBINA STEKTPUUECKUN 3apsil. 3aKOH COXPaHEHHUs SJEKTPHUUECKOTO 3apsja. BOCITUTAHUS
BsanmonetictBue 3apsiioB. Toueunsie 3apsibl. 3akoH KyroHa. [IEHHOCTH  HAy4HOTO
71,72 | DnekTpuyeckoe no.e. 2 MIO3HAHUS

HanpsizkeHHOCTB.

Onexrpuueckoe nose. Ero gneiictBue Ha 3iieKTpudeckue 3apsabl. HanmpspkeHHOCTb
anekTpuyeckoro mnosid. IIpoOHbiit 3apsan. JIuHUM HampsHKEHHOCTH AJIEKTPUYECKOTO
nosig. OnHOpoAHOE 3neKTpuuecKoe mnosie. [IpuHIun cyneprno3uiuu 3IeKTPUUYECKUX

6 CaMoCTOATE/IbHAA pa60Ta 06yqarou.l,mxca OopraHu3yeTca B ¢opme noAroToBKU K ﬂa60paTOprIM 3aHATUAM U HaNUCaHUA OTYETOB




Oo0bem HanpasJienust
B BOCIIUTATEJIbHOM
qacax/ nesATeIbHOCTH
BT.4. B
HaumenoBaHue dopme
Conep:xanue y4eOHOro MaTepuaJia
pa3aesioB U TeM NpaKT
HYEeCKOo
i
MOAroT
OBKH
noneit. Ilonme Todeunoro 3apsga. I[lome paBHOMepHO 3apspbkeHHON cdepbl. [lome
PaBHOMEPHO 3apsDKEHHOTO 1O 00beMy mapa. [lone paBHOMEPHO 3apsHKCHHOMN
OCCKOHEYHOM TUTOCKOCTH. KapTwHBI JHMHUNA HAOPSOKEHHOCTH O3THUX  TOJIEH |
SKBUTNIOTCHIIMAIbHBIX TOBEPXHOCTEH.
73,74 | Ilorenuuaj. Pa3HocTh MOTEHIMAJIOB. 2
CBsi3b HANIPSIZKEHHOCTH ¥ HANPSIZKEHUsI.
[ToTeHIManbHOCTh  DJIEKTPOCTATUYECKOTO  Mojs.  Pa3HOCTh  MOTEHIMAIOB U
HanpspkeHue. lloTeHnmanbHas SHEprust 3apsga B DJIEKTPOCTATHYCCKOM  TIOJIC.
[ToTennman snexTpocrarnyeckoro mojisi. CBsA3b HANPSHKEHHOCTH TMOJS W PA3HOCTH
MOTEHIIMATIOB  JUI  DJIEKTPOCTATHYECKOro TMojs (Kak OJHOPOJHOIO, TaK |
HEOHOPOJHOTO)
75,76 | IIpOBOAHUKH B 3JIEKTPOCTATHYECKOM I10JI€. 2
JAM31eKTPUKH B 3J1€eKTPOCTATUYECKOM I0JI€.
[IpoBOIHMKM B 3JIEKTPOCTATUYECKOM IOJ€. YCIOBUE PpAaBHOBECHS  3apsi/iOB.
JIMDJEKTPUKKA B DJIEKTPOCTATHYECKOM Tionie. JlMdnekTpuueckas MPOHUIIAEMOCTh
BCIIECTBA.
77,78 | DNeKTPOEMKOCTD. 2
Konpnencarop.

Kongencarop.  DIIeKTpOEMKOCTh  KOHJIEHCATOpa.  DJIEKTPOEMKOCTb  IJIOCKOTO
KoHjeHcaropa. IlapamnensHoe coeauHeHue KoHaeHcaTopoB. IlocienoBarenbHoe
COEIMHEHNE KOHJEHCATOPOB. OHEPrus 3apsuKeHHOTO KOHAeHcaropa. [IBumxkeHue
3apsHKEHHON YacTHUIIBl B OJTHOPOTHOM 3JIEKTpHUYECKOM MoJie. TexHuyeckue ycTponcTBa
U TEXHOJIOTUYECKUE TPOILIECCHI: 3JIEKTPOCKON, 3JIEKTPOMETP, 3JIEKTPOCTAaTHUECKas
3al1MTa, 3a3eMJIEHUE IEKTPoIpuOopoB, KOHIeHCAaTOphl, TeHepaTop Ban ne ['paada.




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Coaepixanue yueOHOro MaTepuasa
pa3iesioB U TeM NpaKT
HYECKO
i
NOJATOT
OBKH
Jlemoncmpayuu: Y CTpONCTBO U MPUHIIUIT JEHCTBUS AJIEKTPOMETPA.
DNEKTPUUECKOE M0JI€ 3apsSyKEHHBIX ILIAPUKOB.
DIEKTPUUECKOE MOJIe IBYX 3apsSKEHHBIX ITACTHH.
Mopenb snexkTpocTatTudeckoro reneparopa (Ban ne ['paada).
[TpoBOAHMKY B NIEKTPUUECKOM TIOJIE.
DneKTpocTaTUYeCKas 3allluTa.
YCcTpolicTBO U AeiicTBHE KOHIEHCATOPA MOCTOSHHOM U IEPEMEHHOI eMKOCTH.
3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIAAM IUIaCTHH,
pacCTOSHUS MEXIY HUMH U JUAJIEKTPHUUECKON MTPOHUIIAeMOCTH.
DHeprus MEeKTPUYECKOro oIS 3apsKEHHOT0 KOHAEHCaTopa.
3apsiika ¥ pa3psKka KOHACHCATOpa 4epe3 PE3UCTOp.
79,80 2
IIpakTHYecKkne 3aHATHA
IMpakTukym (pemieHue 3a1a4)
OneHka cui B3aUMOJICHCTBUS 3apsDKEHHBIX Ten. HalOmroneHue mpeBpalleHus SHEpPruu
3apsHKEHHOI0 KOHEHCATOpa B SHEPTHI0 U3IYUEHHs cBeToAnoaa. M3yueHue npoTekaHus TOKa B
LIeNH, coAeprKallel KoHaeHcaTop. Pacnpenenenrue pa3HOCTH MOTEHIUANIOB (HAMIPSDKEHUS) TPU
MOCJIEZI0BATEILHOM COEIMHEHNH KOHIeHCaTOpoB. MccnenoBanue paspsia KOHAEHcaTopa Yepes
pE3UCTOP.
CamocTosTensHas paboTa 00yyarommxcs’ 1
Tema 4.2 Ilocrosinnblii | Conepkanue yueOHOTo MaTepuaa 2

JJIEKTPUYECKHUI TOK.

81,82 \ YcJI0BHSI CYIIECTBOBAHHUS JJIEKTPHYECKOI0 TOKA.
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Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Coaep:xanue yueOHOTro MaTepuasa
pa3iesioB U TeM NpaKT
HYECKO
i
NOJATOT
OBKH
3akon OMa i1 ydacTKa nenu po¢eCCHOHAIBHO-
Cuna Toka. [IlocTosHHBI TOK. YCIOBHSI  CYIIECTBOBAHHS  IOCTOSHHOTO TPYJOBOTO
JeKTpUYeckoro Toka. Mcrounuku Toka. Hanpsxenue U u DJIC € . 3akon Oma BOCIIHTAHA
JUIS y4acTKa LeMu. DJIEKTPUYECKOE COMPOTHBIICHHE. 3aBUCHUMOCTh COMPOTHUBICHUS HCHHOCTH — HaY4HOTO
OJTHOPOJIHOTO TPOBOJHUKA OT €ro JUIMHBI W IUIOMIQJW TIONEPEYHOTO CEUYCHHS. TO3HAHHA
YaenbHOE CONPOTHBIICHHE BEIIECTBA.
83,84 | CoenuHeHne MPOBOTHUKOB. 2
Pacuer sjiekTpryecknx uenei
[TocnenoBarenpHOE, MapaieIbHOE, CMEIIAHHOE COSAMHEHHUE MPOBOJHUKOB. Pacuer
pa3BeTBIEHHBIX dMekTpuueckux neneil. [Ipasuna Kupxroda. Pabota snextpuueckoro
Toka. 3akoH Jlkoyis-JIeHna.
85,86 | MoImHOCTD JIEKTPUYECKOIr0 TOKA. 2
3akon Oma 1151 MOJIHOM LenHu.
MoIIHOCTh ANEKTPUUYECKOTO TOKA. TermoBas MOIIHOCTb, BBIIEIsIEMast HA PE3UCTOPE.
OJIC m BHYTpeHHEE CONPOTUBJIECHHE HCTOYHMKA Toka. 3akoH Owma ajis TOJIHOM
(3aMKHYTOM) DdJEeKTpUuYecKoil 1emu. MOIHOCTh HCTOYHUKAa Toka. KopoTkoe
3aMBIKaHUE.
87,88 | TexHu4eckune ycTpOiicTBa M TEXHOJIOTHYeCKHe NMPOLecChI 2
KoHnaencarop B 1enu moCTOSIHHOTO TOKa.
TexHudyeckue ycTpOWCTBA M TEXHOJOTHMYECKHUE MPOILIECCHI: aMIIEPMETP, BOJBTMETD,
peocTaT, CYETYMK DJICKTPHUYECKOW SHepruu. VccnemoBaHue pasHOCTH IMOTCHIIMAIOB
MEXIy TMOJIOCaMH HCTOYHHMKA TOKa OT CHIIBI TOoKa B 1enu. VccrienoBaHue
3aBHCHMOCTH TT0JIC3HOM MOIITHOCTH HCTOYHHKA TOKA OT CHJIBI TOKA.
89,90 2




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue C popme
oJep:kaHue Y4eOHOro MaTepHaJia
pa3aesioB U TeM NMPaKT
HYeCKO
i
MOAroT
OBKH
IIpakTHyeckue 3aHATHS.
JdemoncTpauynu (Y4eHHYeCKHd IKCIIEPUMEHT)
N3mepenue cuiibl TOKa U HAIPSHKEHMS.
HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS I PE3UCTOPA, JIAMITbl HAKaTUBaAHUS
U CBETOAMO/IA.
3aBUCUMOCTh  COMPOTHUBJICHUS IWIMHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI, TUIOHIAJH
MONEPEYHOI0 CEYEHUsI U MaTepuana.
HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MTPU TTOCTOSIHHOM HaIpsiKEHUU.
[Ipssimoe wusmepenue DJIC. KopoTkoe 3aMblkaHME TallbBAHUYECKOTO 3JEMEHTa M OLEHKA
BHYTPEHHET'O COITPOTUBIICHHUS.
CriocoObl coeTMHeHNs UICTOYHUKOB Toka, DJIC Gatapei.
HccnenoBanue pa3HOCTH MOTEHIMAJIOB MEXIY IMOJOCAMU MCTOYHHMKA TOKAa OT CHJIBI TOKa B
L[ENH.
91,92 2

IIpakTHYecKHe 3aHATHA.

IIpakTHKyM (pelieHue 3a1a4)

HccnenoBanue cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro CopoTUBIEHHS POBOIHUKOB.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKa OT HamNpsDKEHWS Ul JIaMIbl HaKaJUBaHUS.
YBenuueHue mpeena u3MepeHus amrnepMmerpa (BOJIbTMETPA).

N3mepenne D/IC v BHYTPEHHETO CONPOTHUBIICHNS NCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctd D/]C rajbBaHUYECKOTO 3JIEMEHTAa OT BPEMEHH IPHU KOPOTKOM
3aMBbIKaHUH.

HccnenoBanne pa3HOCTH MOTEHLMAIOB MEXIY NOJIOCAMU MCTOYHHMKA TOKAa OT CHJIbI TOKa B




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue C popme
oep:KaHMe Y4eOHOr0 MaTepuasa
pa3iesioB U TeM NpaKT
HYECKO
i
NOJATOT
OBKH
LeMH.
HccnenoBanue 3aBUCHMOCTH TOJIE3HON MOIITHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.
CamocTosTensHas paboTa 00ydaromuxcs® 3
Tema 4.3 Toku B Coneprkanue y4eOHOro MaTepuania 1
Pa3JIMYHBIX cpeaax 93 | [IpoBOAUMOCTH METAJLJIOB. npodeccCHoHATBHO-
DneKTpuuecKas MPOBOAUMOCTh Pa3IMYHBIX BEIIECTB. JIEKTPOHHAS MPOBOJIUMOCTb TPYJOBOTO
TBEPJIBIX METAIJIOB. 3aBUCUMOCTH COTIPOTUBIICHUS METAJIIOB OT TEMIIEPaTyPhI. BOCTIUTAHHS
CBepXmpoBOJIUMOCTb. [EHHOCTH  Hay4HOTO
94,95 | DaekTpUYecKUii TOK B BAKyyMe. DJIEKTPUUYECKHI TOK B KUAKOCTAX 2 MO3HAHUS
JuleKTpHYecKnid TOK B razax. Ilinazma.
DeKTpuvecKkuil TOK B BakyyMe. CBOHCTBA JIEKTPOHHBIX ITyYKOB. DJIEKTPHUECKUI TOK
B DJIEKTPOJIUTAX. DJEKTPOIUTUYECKas AMccouuanus. DnekTponau3. 3akoHsl dapazes
TUTSL DIIEKTPOITH3A.
DOnekTpuueckuii TOK B Tazax. CaMOCTOSATENbHBIH U HECAMOCTOATEIbHBIA pa3psi.
PaznuyHble TUIIBI cCaMOCTOATENBHOTO pa3psaaa. Monuus. [1nazma.
TexHuueckue ycTpoiicTBa M NPAKTUYECKOE NPUMEHEHHE: Tra3opa3psiiHble JaMIlbl,
AIIEKTPOHHO-ITy4eBasi TPyOKa, TOIYHPOBOJHUKOBBIE TNPHOOPHI: AHMOM, TPAaH3UCTOP,
dboToaMO, CBETOMMO, TallbBaHWKA, paMHUPOBAHHME MEIH, BBHIMNIABKA AITIOMHHUS,
AJIEKTPOHHAs] MUKPOCKOTIHSL.
96 | DJekTpUYecKHil TOK B MOJIYNPOBOIHUKAX. 1

IHoynpoBoaHMKOBBIE IPHUOOPHI.
[TonynpoBosHuku. CoOCTBEHHAas M NPUMECHAs MPOBOAMMOCTH IOJYIPOBOIHHUKOB.
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Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Coaepixanue yueOHOro MaTepuasa
pa3iesioB U TeM NpaKT
HYECKO
i
NOJATOT
OBKH
CgoiictBa p-n-nepexoa. [1omynpoBoJHUKOBBIE TPHUOOPHI.
JleMoHCTpaL UK.
3aBHCUMOCTb CONTPOTUBIICHHSI METAJNIOB OT TEMIIEPATYPHI.
[TpoBOAMMOCTE 3JIEKTPOJIUTOB. 3aKOHBI AIeKTpoau3a Papases.
HckpoBoii pa3psii ¥ MPOBOJIUMOCTh BO3IyXa.
CpaBHeHUE NPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.
OaHOCTOPOHHSISI MPOBOJIUMOCTD JHOJIA.
97 1
IIpakTnyeckue 3aHATHSA
IMpakTuKyM (penieHue 3a1a4)
Hab6monenue anexrpomnusa.
W3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.
HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.
CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH THOJIA.
Tema 4.4 MaruutHoe | ConepkaHue ydeOHOro Marepuana 2
noJjie. 98,99 | MaruuTHoe moJie. BeKTop MAarHMTHOWH HHIYKIUH.
Cuna Amnepa.
B3aumoeicTBue NMOCTOSHHBIX MarHUTOB M IMTPOBOAHMKOB ¢ TOKOM. MarHuTHoe mode. npogeccuoHaIbHO-
Bektop mMaruutHOW MHAYKIUU. [IpuHUOMN Cyneprno3uiuid MarHUTHBIX Nosiei. JInHumn TPYZIOBOTO
MarHUTHOM MHIYKIMU. MarHUTHOE I10Jie IPOBOAHMUKA C TOKOM (TIPSIMOT'O IPOBOTHHKA, BOCIIUTAHUS
KaTymKud U KpyroBoro BuTka). OmbiT Opctena. Cuna Ammepa, ee HampaBlieHUE U LEHHOCTH  HAY4YHOTO
MOJYJIb. MO3HAHUS
100, | /IBu:keHHe 3apsizKE€HHOI YacTHIBI B MATHUTHOM I0JIe. 2
101 | Cuua JlopeHnna.




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Conep:xanue y4eOHOro MaTepuaJia
pa3aesioB U TeM NMPaKT
HYeCKO
i
MOAroT
OBKH
Cuna JlopeHua, ee HampaBi€HHE W MOAYJb. [[BH>KeHUE 3apsHKEHHOM 4YacTUIbl B
OJIHOPOJAHOM MarHuTHoM nouie. Pabora cuiiel Jlopenna.
102, | MaruuTHbIe CBOIiCTBAa BeLIECTBA. 2
103 | ITocTosIHHBIE MATHUTHI.
MarnutHoe mosne B BemecTtBe. DeppoMarHeTHKH, TMapa- H JUAMarHETUKH.
TexHuueckue ycTpoucTBa U TEXHOJOTHYECKHE IMPOLECCHl: TPUMEHEHUE MOCTOSHHBIX
MarHuTOB, OJEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JJICKTpPoJABHUrarenb SkoOwu,
YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu: KapTuHa JIMHUA WHIYKIMM MAarHUTHOTO TMOJiA TOJIOCOBOTO M
MOJIKOBOOOPA3HOTO MOCTOSHHBIX MAarHUTOB.
Kaptuna nuHWN MarHUTHOW WHAYKIUU TIOJSI JJUHHOTO TMPSIMOTO MPOBOJHUKA H
3aMKHYTOT'O KOJBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
B3aumopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.
Cuna Amrepa.
JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.
HalGmronenue aABMKeHUs MydKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.
[lpuHIMI OEHCTBUS  DIEKTPOM3MEPUTENHHOTO MPUOOpa MAarHUTOIIEKTPUUYECKOM
CUCTEMBI.
104 1

IIpakTHYecKkHne 3aHATHA

IMpakTukym (penieHue 3a1a4)

HccnenoBanue MarHUTHOTO TOJs  TOCTOSHHBIX ~ MarHUTOB. MccnemoBaHue — CBOMCTB
dbeppomarneTrkoB. MccienoBanue IEHCTBHS ITOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
W3mepenue cuibl  Amnepa. M3ydeHue 3aBUCHMOCTH CHJBl  AMIlepa OT CHJIBI  TOKa.




Oo0bem HanpasJienust
B BOCIIUTATEJIbHOM
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Conep:xanue y4eOHOro MaTepuaJia
pa3aesioB u TeM NMPaKT
HYEeCKO
7|
moaroT
OBKH
Ornpenenenre MarHUTHOM MHIYKIIMK Ha OCHOBE U3MEPEHUS CHIIbI AMIIepa.
CamocTosTensHas paboTa 00yyaromuxcs’ 1
Tema 4.5 Copepxanne yaeOHOTo MaTepuana 2
JIeKTPOMArHUTHAasI
HMHIYKIUSA 105, | DnekTpOMArHUTHAS MHAYKIHS U €€ 3aKOH.
106 | BuxpeBoe djieKTpUIecKoe moJe. IICHHOCTH  HAy4YHOTrO
SBnenue snekTpoMarHuTHOM MHAYKIMU. [loTok BekTopa MaruuTHOM MHAYKIMU. DJC O3HAHUA
MHIYyKUUU. 3aKOH 3JIEKTpoMarHuTHol unaykuuu Papaznes. BuxpeBoe snexkTpuiyeckoe
nosie. Toku @Pyko. DJIC MHAYKUMH B NPOBOJHUKE, JIBUKYIIEMCS B OJHOPOJIHOM
MarHuTHOM nosie. [1pasuio Jlenua.
107, | HHAYKTHUBHOCTb. 2
108 | 9AC camoMHAYKIHMH.
NunyktuBHOCTh. KaTylika WMHAYKTUBHOCTHM B LIENMHM MOCTOSHHOTO TOKa. SIBieHue
camonHAykiuu. JJ1C caMOMHIYKIIMKA. DHEPTUsi MArHUTHOTO TOJISl KaTYIIIKA C TOKOM.
DneKTpoMarHuTHoe mnose. TeXHMYecKue yCTpOMCTBAa MU TEXHOJIOTMYECKUE MPOLECCHI:
WHJYyKUHUOHHAs TI€4b, COJICHOMJ, 3allMTa OT S3JEKTPU3alMU Teld MpPU JBUKEHUU B
MarsuTHOM IT0JIe 3eMIIH.
109, | AemoHcTpamuu. 2
110 | HabGmroneHue siBI€HUS DJIEKTPOMArHUTHOW WHAyKIMU. VccrnemoBaHue 3aBUCHMOCTH

OJIC wHAYKIMM OT CKOPOCTHM HM3MEHEHHs MarHuTtHoro mnoroka. IIpasuno Jlenma.
[lagenne MarHuTa B QJIIOMHUHUEBOW (MemHOW) TpyOe. SIBieHHE CaMOMHIYKIIMH.

9 CaMoCTOATE/IbHAA pa60Ta o6yqarou.l,mxca OopraHu3yeTca B ¢opme NOAroTOBKU K NPAKTUYECKUM 3aHATUAM




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Coaep:xanue yueOHOTro MaTepuasa
pa3iesioB U TeM NpaKT
HYECKO
i
NOJATOT
OBKH
Uccnenosanue 3aBucumoctu D/]C caMOMHAYKIIUK OT CKOPOCTU U3MEHEHHUSI CUJIbI TOKA
B ICIH.
111 1
JlabGoparopHasi pabora.
N3yueHne siBJIeHUs YJIEKTPOMATHUTHOM HHAYKI[HH.
HccnenoBanue sBieHUs 3MEKTPOMArHUTHONW MHAYKUWHU. OmnpeneneHue WHIYKIIMH BUXPEBOTO
MarHuTHOro  mojs.  HMccnemoBanme — sBieHWs — camowHayknmud.  COopka  Mojaenu
ANEKTPOMArHUTHOTO TeHepaTopa.
CaMocTosTenbpHas paboTa 06yJarOMHXCs 1
Pa3nea 5 KOJIEBAHUSA U BOJIHBI
Tema 5.1 Coneprxkanne y4eOHOro MaTepuana 2
Mexannueckne 112, | CBoOoaHbIe MEXaHHYECKHE KOJIe0AHU. npodeccuoHanbHO-
KoJie0aHus 113 | F'apMoHMYecKHe MeXaHHYECKHE KoJieDaTeTbHbIe CHCTEMBI. TPYJIOBOTO
Konebarenbnas cuctema. CBoOOIHBIE KONEOAHMUS. BOCITUTAHUS

['apmonnueckne koneOanus. KuHemaTnueckoe M JWHAMUYECKOE OINMCAHUE.
DHepreTnyeckoe OINMUCaHHe (3aKOH COXpPaHEHUS MEXaHWUYecKoW sHepruu). BriBoa
JUHAMHYECKOTO OIMMCAHUS TapMOHMYECKHMX KOJEeOaHWH M3 HX HSHEPreTHYecKOro u
KMHEMaTUYeCKOro OMHUCAaHusA. AMIUIMTYJIAa U ¢a3a konebaHuid. CBS3b aMIUIUTY]IBI
KojeOaHUi MCXOJHOM BEJIMYMHBI C AaMIUIUTYJaMU KoJIeOaHUl ee CKOpOCTH H
yckopenus. Ilepron u yacrora konebanuil. Ileprog Manbix cBOOOIHBIX KoJjeOaHMIt
MaTeMaTH4ecKoro MasiTHuka. Ilepuon cBOOOAHBIX KOJIEOAHUN MTPYKUHHOTO MasiTHUKA.
Jlemoncmpayuu.

OEHHOCTH HAay4HOTO
IIO3HaHUA
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CaMoCTOoATE/IbHaA paGOTa o6yqa|ou.|,mxc;| opraHusyeTca B d)opme noAroToBKU na6opaTopr|M 3aHATUAM U HaNUCaHUA OTHETOB




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue C dopme
oJep:kaHue Y4eOHOro MaTepHaJia
pa3iesioB U TeM NpaKT
HYECKO
i
NOJATOT
OBKH
3anuch KoaebaTeabHOro ABUKECHHUS.
HaGnronenne HE3aBHCMMOCTH TE€pHOJA MallblX KojeOaHWi Tpy3a Ha HUTH OT
aAMILIUTYIBL.
114, | MexaHu4ecKue 3aTyXalolllie U BbIHYK/IeHHbIe KOJIe0aHus. 2
115 | Pe3onamuc.
[lonstTne o 3aryxammux KoneOaHusX. BwiHykIeHHble Konebanusa. Pe3oHanc.
Pesonancnas kpuBasg. BuusHuMe 3aTyXaHMs Ha BHJ PE30HAHCHOM KpPUBOM.
ABTOKOJICOaHUS.
TexHuueckue yCcTpoucTBa U TEXHOJOTUYECKHE IMPOIIECCHl: METPOHOM, Yachl, KauesH,
My3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.
Jlemoncmpayuu.
HccnenoBanne 3aTyxamImux KoleOaHWI W 3aBUCUMOCTH TepuoAa CBOOOJHBIX
KoJe0aHuil OT COMPOTUBIEHUS.
UccnenoBanue koniebaHuil rpy3a Ha MAacCUBHOHN NpYyXHHE C LEIbI0 (HOpMHUPOBAHUS
MIpe/ICTaBICHU 00 UeabHON MOJIENN TPYKUHHOTO MasiTHUKA.
3aK0oH COXpaHEHHUs SHEPTUH MPHU KOJEOAHUIX Ipy3a Ha MPYKUHE.
HccnenoBanue BoIHYKISHHBIX KOJICOAHUIA.
HaGmnronenue pezonanca.
116 1

IIpakTHYecKkHne 3aHATHA

IIpakTUKyM (pemieHue 3a1a4)

N3mepenue neproaa cBOOOIHBIX KOJeOaHUH HUTSIHOTO U MIPYKUHHOTO MasiTHUKOB.
N3yyenue 3ak0HOB JBUKEHUS Tela B X0/ KOJIeOaHHI Ha yIpyrom mnoJjBece.
N3ydeHne NBUKEHUsI HUTSHOTO MAasiTHUKA.




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Coaep:xanue yueOHOTro MaTepuasa
pa3iesioB U TeM NpaKT
HYECKO
i
NOJATOT
OBKH
[IpeoOpa3oBanue FHEPTUH B IPYKUHHOM MAasITHUKE.
HccnenoBanme yObIBaHUS aMIUTHTYIBI 3aTyXaIONUX KOJIeOaHUH.
HccnenoBanne BoIHYKISHHBIX KOJICOAHUIA.
Tema 5.2 Coneprkanue y4eOHOro MaTepuania 2
DJIeKTPOMArHUTHbIE 117, | KonebaTeJbHbIil KOHTYP.

KoJIe0aHus 118 | CBoOoaHble U BbIHY:K/IEHHbIE JJIeKTPOMArHUTHbIE KOJIeOaHUsI. po¢eCCHOHAIIBHO-
Koneb6arenbupiii kouTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HJI€AJTHHOM TPYyAOBOTO
konebOaTenbHOM  KoHType. @Dopmyna Tomcona. CBs3b aMIUIMTYABl  3apsia BOCITUTAHUS
KOHJICHCATOpa C AaMIUTUTYJIOM CHJIBI TOKa B KOJEOATeIhHOM KOHType. 3aKoH HKOJIOTMYECKOTO
COXpaHEHHUS OHHEPrud B HUJCAIBHOM KONEOATeTbHOM KOHType. 3aTyxaroliue BOCITUTAHUS
AJIEKTPOMArHUTHBIC KOJeOaHus. BBIHYKICHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS. IIEHHOCTH  HAy4HOTO
[lepemenHbIii TOK. MOIITHOCTh TEPEMEHHOTO TOKA. AMILTUTYJHOE U JCHUCTBYIOIIEE MO3HAHUS
3HaUCHUE CWJIBI TOKAa W HANpsHDKCHUS TPU  Pa3IMIHOM (opMe 3aBHCHMOCTH
MIEPEeMEHHOT0 TOKa OT BpEMEHHU

119, | Pe3ucTop, KOHIEHCATOP U KATYIIKA B IIeMU MePEeMEHHOr0 TOKA. 2
120 | IIpou3BoACTBO, Nepeaya U NOTpedIeHNe IeKTPUIEeCKOli I Hepruu

CuHycouJanbHbIi TNEpeMeHHbIM Tok. Pe3uctop, KOHAEHCAaTOp M  KaTyllKa
WHIYKTUBHOCTH B LIENHM CUHYCOMJIAJIBHOIO IIEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpspkeHH.

Wneanbubiit  Tpancopmarop.  IlpousBoiactBo, mepemaya M moTpeOseHuE
INEKTPUUYECKON SHEPIUHU. DKOJIOTHYECKNE PUCKU TIPU MTPOU3BOICTBE IIEKTPOIHEPTHUH.
KynpTypa ucnonb3oBaHMsl 2JEKTPOIHEPTHMM B IOBCEAHEBHOW M3HU. TexHUYecKue
YCTPOWCTBA W TEXHOJOTWYECKHE IPOLIECCHI: AIIEKTPUYECKUN 3BOHOK, TIE€HEpaTop
IIEPEMEHHOI0 TOKA, JIMHUM DJIEKTpOIepeaay.




Oo0bem HanpasJienust
B BOCIIUTATEIbHOM
qacax/ nesATeIbHOCTH
B T.4Y. B
HaumenoBaHue dopme
Coaepixanue yueOHOro MaTepuasa
pa3/iesioB U TeM NpPaKT
H4ecKo
i
noAroT
OBKH
121, | lemoHcTpamum. 2
122 | CBoOOHBIE PTEKTPOMAarHUTHBIE KOJICOAHUSI.
3aBUCUMOCTh YacTOTHl CBOOOJHBIX KOJIEOAHWH OT MHIYKTHUBHOCTH M €MKOCTHU
KOHTYpa.
OcuusuiorpaMMsl 3JI€KTPOMarHUTHBIX KOJIeOaHUH.
['enepaTop He3aTyxaroMX JIEKTPOMArHUTHBIX KOJIEOAHUM.
Mojenb 371eKTpOMarHuTHOTO reHeparopa.
BrIHy X IeHHBIE CHHYCOHMIAIBHBIE KOJICOAHNSI.
Pesucrop, karymka HHyKTUBHOCTH U KOHJIEHCATOP B LIEMH IIEPEMEHHOI0 TOKA.
Pe3oHaHc npu mociie10BaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH MHAYKTUBHOCTU
U KOHJIEHCATOopa.
VYCTpoiCTBO U IPUHITUIT JEHCTBUS TpaHCchopmaTopa.
Mosienb JIMHUY 3JIEKTPONIEPEIauH.
123 1
JlabopaTopnasi padora:
NHayKTHBHBIE M €MKOCTHOE CONIPOTHBJICHUS B LIelH NepeMeHHOr0 TOKa
Wzyuenue TtpaHchopmaropa. MccienoBaHue NEepeMEHHOTO TOKa uepe3 MOociel0BaTelbHO
COEIMHEHHbIE KOHJEHCATOp, KaTylmKy U pe3ucrtop. HalmroneHue 531€KTpOMarHUTHOIO
pe3oHaHca. MccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKa.
CamocTosTensHas pabora odyyaromuxcs 't 1
Tema 5.3 Coneprxanne yd4eOHOT0 MaTepuana 2

MexaHu4yecKHne u
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Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Coaepixanue yueOHOro MaTepuasa
pa3iesioB U TeM NpaKT
HYECKO
i
NOJATOT
OBKH
3JIEKTPOMATHUTHbIE 124, | Mexanun4ecKue BOJIHBI.
BOJIHBI 125 | 3Byk npo¢eCcCuOHAITBHO-
MexaHuyeckue BOJHBI, YCIOBHS UX pacrnpocTpaHeHus. [lonepeuHbie M MpoaoibHbIE TPYJOBOTO
BonHbl. llepuoxn, ckopocTh pacnpocTpaHeHuss U JuiMHAa BoiHbl.  CBoOMCTBa BOCTIUTaHHS
MEXaHUYECKUX BOJIH: OTPa)KeHHeE, MpesioMmiieHne, nHTepdepeHus u nudpakuus. 3ByK. HKOJIOTMYECKOTO
Cxopocts 3Byka. I['pomkocts 3Byka. Bwicota Ttona. TemOp 3Byka. IllymoBoe BOCIIUTAHUS
3arpsi3HEHUE OKPYIKaIOIIEH Cpebl. [EHHOCTH  Hay4HOTO
MO3HAHUS
126, | DjekTpoMarHuTHbIE BOJTHBI. 2
127 | IIpuHIMIIBI PATMOCBSI3H U TeJIeBHIEHUS
DONEeKTPOMarHUTHbIE BOJHBIL. YCJIOBUS M3JIy4YEHHs] AJIEKTPOMArHWTHBIX  BOJIH.
BsaumHas opueHTtamus BekTopoB E, B, V B anextpomarmutHOl BONMHe. CBoiicTBa
AJIEKTPOMAarHUTHBIX BOJIH: OTpakKeHUE, MpesIoMIIEHUE, NoJspu3anus, naTepdepenHus
u nu¢pakaud. Illkana 37eKTpOMarHUTHBIX BOJH. [IpuMeHeHHE 31eKTPOMArHUTHBIX
BOJIH B TEXHHKE U OBITY.
[TpuHIMOBl  pagnoCBSI3M W TeleBUACHMs. Panuonokauus. DIEKTpOMAarHUTHOE
3arpsA3HEHUE OKPY’KAIOIIEW cpenbl. TexXHUYeCcKHe YCTPOMCTBA M IPAKTUYECKOE
NPUMEHEHHE: MY3bIKaJIbHble HMHCTPYMEHTBI, pajap, PpaAUONpPUEMHMK, TEJIEBU30p,
aHnTeHHa, TesnedoH, CBU-neusp, ynbTpa3ByKoBas JUarHOCTHKA B TEXHUKE U MEJIUIIMHE.
128, | AemoHcTpanuu. 2
129 | OOGpazoBaHue U pacpOCTPAHEHUE TOTIEPEYHBIX M MPOIOIBHBIX BOJH. Konebmromeecs

TeJNO KaK HCTOYHUK 3ByKa. 3aBUCHMOCTb JJIMHBI BOJIHBI OT YacTOThl KOJI€OAHUH.
HaOmtoneHne oTpakeHuss M MIpPEIOMIIEHUS MEXaHMYecKuX BOJH. HaOmonenue
uHTephepeHIIMY U TU(PPAKIMU  MEXaHWYECKMX BOJH. AKYCTHYECKHUH pEe30HaHC.




Oo0bem HanpasJienust
B BOCIIUTATEIbHOM
qacax/ nesATeIbHOCTH
B T.4Y. B
HaumenoBaHue dopme
Copep:xanue y4yeOHOro MaTepuasa
pa3/iesioB U TeM NpaKT
H4ecKo
i
noAroT
OBKH
CpoiicTBa ynbTpa3Byka U ero npuMmeHenue. HabmroneHue cBs3M IPOMKOCTH 3ByKa U
BBICOTHI TOHAa C AaMIUIUTYJIOM M 4YacToTol KojeOanuil. MccnenoBaHue CBOMCTB
JIEKTPOMArHUTHBIX BOJIH: OTPaXEHHE, MpeIOMIICHHEe, MNOJspu3anus, Audpakius,
unTepdhepenis. O6HapykeHrne HHPPAKPACHOTO U YIHTPAPHOIETOBOTO H3JIyUSHHH.
130 1
JlaGoparopHas pabora:
N3y4yenune pacnpocTpaHeHus 3ByKOBbBIX BOJIH.
N3yuenune napaMeTpoB 3ByKOBOIl BOJIHBI.
M3yuenne pacrpoCcTpaHeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.
CamocrosTenpHas padbora 06yqaroumxc;112 1
Tema 5.40nTHKA Coneprxanue yueOHOro MaTepuasa 2

131,
132

OrtpaxeHue U IpeJIOMJICHUE CBETA.

ITo1HOE OTpaskenue.

[IpssMonMHENHOE pACIPOCTPAHEHME CBETa B OJHOPOAHOM cpexe. Jlyd cBera.
Toueunblii ncrouHuk cBeta.OTpakeHME CBeTa. 3aKOHBI OTPAXKEHUS  CBETA.
[TocTpoenue nzobOpakenuii B miockom 3epkaie. Chepudeckue 3epkana.llpenomnenue
CBETa. 3aKOHBI IpEJOMIIEHHs cBeTa. OTHOCHUTENbHBIA I0KA3aTeNlb IPEIOMIICHHUS.
AOCONIOTHBIM  TIOKa3aTeNb  npeidomiieHus. [lOCTOSHCTBO  4acTOTHl CBeTa U
COOTHOLIEHHUE JUIMH BOJH NPHU MEPEX0JI€ MOHOXPOMATUUECKOTO CBETA UEPE3 TPAHULLY
paznena AByx ontudeckux cpel. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroiu
TIOJIHOTO BHYTPEHHETO OTPAXKEHMUSI.

OEHHOCTH HAay4HOTO
IIO3HaHUA
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CaMoCTOoATE/IbHaA paGOTa o6yqa|ou.|,mxcs=| OopraHu3yeTca B ¢opme noAroTOBKU K ﬂa60paTOprIM 3aHATUAM U HaNUCaHUA OTYETOB




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Coaepixanue yueOHOro MaTepuasa
pa3iesioB U TeM NpaKT
HYECKO
i
NOJATOT
OBKH
133, | JIun3bl. @opMyJia TOHKOM JIUH3BI. 2
134 | I'na3. OnTu4eckue MPUOOPLI.
Cobuparomue u paccenBaromue JuH3bl. ToHkas nuH3a. DoKycHOE paccTosTHUE U
OINTUYECKAsl CHJIa TOHKOW JIMH3bI. 3aBUCUMOCTb (JOKYCHOT'O PaCCTOSIHUSI TOHKOM
chepruecKoil TMH3bI OT €€ TEOMETPUHU U OTHOCUTENILHOTO TIOKa3aTels MPeTOMIICHUSI.
@opMyia TOHKOW JIMH3BIL. Y BEIMYECHHE, 1aBAEMOE JMH30M. X0/ JIy4da, IPOLIEAIIEro
JIUH3Y MOJ] IPOU3BOJILHBIM YIJIOM K €€ IJIaBHOM ontuyeckoit ocu. [loctpoenue
M300pakeHN TOYKU M OTPE3Ka MPSIMOM B COOMPAIOIINX M PACCEUBAIOIINX JIMH3aX U
ux cucremax. Ontudeckue npudbopsl. Pazpemaromas cnocoOHocTs. ['na3 kak
onrtuyeckas cucrema. Ilpenensl IpUMEHUMOCTH F€OMETPUUECKOM ONTUKH.
135, | AemoHcTpanuu. 2
136 3aKOHBI OTPAKEHUS CBETA.
HccnenoBanue NpenoMiIeHNs CBETA.
Habntoienne noaHoro BHyTpEeHHEro oTpakeHus. Mojienb cBeToBoa.
HccnenoBanue xoja CBETOBBIX IYYKOB YEpe3 IJIOCKONApAJIIENbHYIO IUIACTUHY U
MIPU3MY.
HccnenoBanme cBOWCTB N300paKeHH B THH3aX.
Mopenn MUKpOCKOMA, TEIECKOIIA.
Habmtonenue uatepdepeHunn caera.
Habuto/1eHue 11BETOB TOHKUX IJICHOK.
137, 138 2

JlabopaTopnasi padora
HN3yuyenue nzo0paxeHus NpeaMeToB B TOHKOM JIMH3e.
M3mepeHnue mnokaszaressi mpenomsieHus: crteksa. MccnempoBaHue 3aBHCHMMOCTH  (POKYCHOTO




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Conep:xanue y4eOHOro MaTepuaJia
pa3iesioB U TeM NpaKT
HYECKO
i
NOJATOT
OBKH
paccTtosiHus OT BellecTBa (Ha MpUMepe KUIAKUX JIMH3). M3mepeHue (OKyCHOTO pacCTOSHUS
pacceuBaromux JMH3. [lonydyeHne m300pakeHHsI B CUCTEME U3 IUIOCKOTO 3€pKajla M JIMH3bI.
[Tonyuyenue wm300pakeHHs B CHUCTeME U3 JABYX IJMH3. KOHCTpyupoBaHHE TEIeCKOMUYECKUX
CUCTEM.
CaMocTosTenbpHas paboTa 00yJaromIXCa ™ 1
Tema 5.5 BosinoBasi Conepxanue yaeOHOro Marepuaa 2 LIEHHOCTH  HAY4YHOTO
ONITHKA 139, | BoaHOBas ONITHKA. MMO3HAHHUA
140 | BonnoBas onrtuka. WHTepdepenmus cera. KorepeHTHbIE HCTOYHHMKH. Y CIOBUS
HaOII0/IeHNsT MAKCUMYMOB U MHUHHUMYMOB B MHTEP(PEPEHUIMOHHONW KapTHHE OT JIBYX
KOTEPEHTHBIX HCTOYHUKOB. [IpuMephl KiIacCHUEeCKUX HHTEP(PEPEHIIMOHHBIX CXEM.
Hudpakmus csera. JudpakuuonHas pemierka. YciioBue HAOMIOAEHUS TIaBHBIX
MaKCUMyMOB TIpH TIaJICHUM MOHOXPOMATHYECKOTO CBETa Ha JIU(PPaKIIMOHHYIO
pemierky. Ilonsipm3anmst cBera. TexXxHUYECKHME YCTPOIMCTBA U TEXHOJIOTHYECKUE
MPOIIECChl: OYKH, JIyIma, TNEepucKom, (oroanmapar, MHUKPOCKOM, MPOSKIIMOHHBII
anmnapar, MPOCBETIECHUE ONTUKH, BOJIOKOHHAS ONTHKA, TU(paKkIIMOHHAS pElIeTKa.
141, 142 2

JlabopaTopnasi padora
I'paxyupoBka cniekTpocKkona u onpejejieHue JJINHbI BOJHbI CIIEKTPAJIbHbBIX JHHUIA.

Hab6mronenue qudpakiuum cera.
W3yuenne qupakimOHHON PELIeTKH.
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Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Coaep:xanue yueOHOTro MaTepuasa
pa3iesioB U TeM NpaKT
HYECKO
i
NOJATOT
OBKH
Ha6mronenue audpakiinOHHOTO CIIEKTpA.
HaGurotenue aucriepcuu cBera.
Habmronenue nonsipusanuu cBera.
[TpuMeHEeHHE TTOJIIPOUIOB JIJISl H3yUCHUSI MEXaHUYCCKUX HANPSDKCHU.
CamMocTosTenpHas paboTa obydaromuxcs 1
Pa3nen 6 OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH (CTO)
Tema 6.1 OcaoBsl CTO | Coneprkanue ydeOHOTO MaTepuaia 2 npodeccHoHaATBHO-
143, | IMoctyaarbl CTO u ux cieacrBus. TPYZLOBOTO
144 | DHeprusi u Macca B PeJSITHBUCTCKOM TMHAMUKE. BOCIIUTAHUS
['panuIpl MPUMEHUMOCTH KJIacCHYecKol MexaHUKU. [locTynarsl crenuanbHON TeOpUuu [EHHOCTH  HAay4HOTO
OTHOCUTEILHOCTH. MTO3HAHUS
IIpoctpancTBeHHO-BpeMeHHOW uHTepBan. IIpeoOpasoBanust Jlopenna. YcioBue
NPUIUHHOCTH. OTHOCHUTEBHOCTh OJHOBPEMEHHOCTH. 3aMEIUICHHE BpPEMEHH W
COKpAIIeHHE JTUHBI.
DHeprus U UMIYJILC PEIATHBUCTCKOW YaCTHIIHI.
CBsi3b Macchl C SHEPTUEH U MUMITYJIHCOM PEISITUBUCTCKONW YaCTHUIIBl. DHEPTHs MOKOSL.
TexHUYecKre yCTPOHCTBA U TEXHOJIOTMUECKUE MPOIECCHI: CITyTHHKOBBIC TPHEMHHUKH,
YCKOPUTENH 3apSKEHHBIX YACTHIL.
145 1

IIpakTHYecKkHne 3aHATHA
IIpakTUKyM (pemieHue 3a1a4)
OmnpeneneHue MMIYJIbCa W YHEPIUU PENSTUBHCTCKUX vacTHUll (1o dotorpadusiM TPEKOB
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Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Coaepixanue yueOHOro MaTepuasa
pa3aesioB U TeM NMPaKT
HYeCKO
i
MOAroT
OBKH
3apsKEHHBIX YACTHI] B MArHUTHOM TIOJIE).
Pa3nea 7 KBAHTOBASA ®U3UKA.
Tema 7.1 Conepxanne yaeOHOro MaTepuaa 2 npodeccHoHaAIBHO-
Kopnyckyasipao- 146, | I'nnote3a Ilmanka. ®OTOHBI. TPyAOBOTO
BOJIHOBOH 1ya/Iu3M 147 | ®oTo3¢deKT n ero 3akoHbl. YpaBHenue ¢porodddekra. BOCIIUTaHUS
PaBHOBecHOe TemoBoe u3NMyueHUE (M3ITydeHHe aOCOMIOTHO 4YEPHOro Tesa).3aKoH LEHHOCTH  HAY4YHOT'O
cmemienuss Buna. I'mnoreza Ilnanka o kBaHTax. @OTOHBI. DHEPrus U HUMILYJbC [TO3HAHMS
dotona.®orodrpdexr. Ombitel A.I'. CroneroBa. 3akonbl Gorodddexra. YpaBHEHHE
OunmreitHa i Gotodddekra. "Kpacnas rpanuna” Gorosaddexra.
148, | NaByenue cBeta. Boanbl e Bpoiiis. 2
149 | KopnyckyJ/isipHO-BOJTHOBOW JAyaJIu3M.
JlaBneHue cBeTa (B 4acCTHOCTH, JIaBJIEHHE CBeTa Ha aOCOJIOTHO MOIJIOMIAOLIYI0 U
abcomoTHO oTpaxawilylo noBepxHocTs). Ombitel [I.H. JleGeneBa. BomHoBBIE
cBoiicTBa yactuil. Bonuel ne bpoins. Jlnuna Bosubl ae bpoitnst u pazMepsl o0iacTu
JOKaNu3allMM  JBWXKYyLIeHcs  yacTuubl.  KopmyCKynsipHO-BOJHOBOM  Jyaiu3M.
Hudpakuus »1eKTpoHOB Ha Kpuctamiax. Crnemnuduka U3MEpEeHUid B MUKPOMHUpE.
CootHouieHust HeomnpeneneHHocte ['eiizenOepra. TexHudeckue ycTpoiicTBa u
TEXHOJIOTUYECKHE MPOLIECCHI: CIEKTPOMETP, (POTONEMEHT, POTOAATUNK, TYHHEIbHBIN
MHUKPOCKOII, COJTHeYHast OaTrapest, CBETOAHO.
150, | demoHcTpamum: 2
151 | ®orosddext Ha ycTaHOBKE C HUHKOBOM TJIACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO (oTOdPdeKTa.
HccnenoBanue 3aBUCUMOCTH COMPOTUBIICHUS TOTYIPOBOIHUKOB OT OCBEIIEHHOCTH.




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Copep:xanue y4yeOHOro MaTepuasa
pa3iesioB U TeM NpaKT
HYECKO
i
NOJATOT
OBKH
CBeTOOUOI.
Conneunas Oarapest.
152, 153 2
IIpakTH4YecKkue 3aHATUSA
IpakTukym (pemieHue 3a1a4)
Uccnenosanue poropesucropa. Mzamepenue nocrosiuuoi [Inanka Ha OoCHOBE HccCIeI0BaHUS
dotorddekra. McciienoBanre 3aBUCIMOCTH CHJIBI TOKA Y€Pe3 CBETOIMOJT OT HAIPSHKCHHUSL.
CamocrosTenpHas padbora 06yqaroumxc;115 1
Tema 7.2 ®usuka Coneprkanue y4eOHOro MaTepuania 2 po¢eCCHOHAIIBHO-
aroma 154, | OnbiTsl Pesepdopaa. Iloctynarer bopa. TPYZIOBOTO
155 | KBaHTOBBIE reHepaTophbl. BOCITUTAHHUS
OneITHI 110 UCCIIEJOBAaHUIO CTpoeHUs aroma. [Inanerapnas monens aroma Pezepdopaa. JKOJIOTUYECKOTO
IToctynats! bopa. M3nydyenue u nornonieHre GOTOHOB MpHU MEPEX0e aToOMa € OJHOTO BOCITUTAHUS
YpOBHSI dHepruu Ha Jpyroil. Bumbl cnexktpoB. CHekTp YpOBHEH HSHEpPrUM aroma IEHHOCTH  HAY4YHOTI'O
Bogopona. CrHOHTaHHOE W BBIHYXKJEHHOe u3nyueHue cpera. Jlazep. TexHuueckue MO3HAHUS
YCTPOWCTBA M TEXHOJOTMUYECKHE MPOIECCHl: CHEKTPalIbHBIM aHAM3 (CIEKTPOCKOI),
na3ep, KBAaHTOBBIN KOMIIBIOTED.
156, | demoHcTpamuu. 2
157 | Monens onbita Pezepdopaa.

Habmonenne nuHedyaTbIx CeKTPoB.
YCcTpolcTBO U ICHCTBHE CUETYHKA HOHU3UPYIONIMX YACTHIL.
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Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Copep:xanue y4yeOHOro MaTepuasa
pa3iesioB U TeM NpaKT
HYECKO
i
NOJATOT
OBKH
Onpenenenre AJIMHBI BOJTHBI JIA36PHOTO U3JIYYECHHUS.
YdeHU4ecKuii SKCIIEPUMEHT, 1a00opaTOpHbIe PabOThI, MPAKTUKYM.
Hab6mronenue nuHeRyaToro CriekTpa.
HccnenoBanue crnekTpa pa3peKEHHOTO aToOMapHOro BOAOpPOJa U H3MEpEHHE
nocrosinHoi Punbepra.
Tema 7.3 ®usuka Copepxanne yaeOHOT0 MaTepuaa 2
aTOMHOIO siIpa 1 npodeccuoHanbHo-
djieMeHTapHbIX Yyactul | 158, | Buasl pagnoakTuBHbIxX n3ayvennii. Cocras saapa. TPYZOBOTO
159 | 3akoH paguo0aKTHBHOIO pacmnaja. BOCITUTAHUS
Hyxnonnas monens sinpa I'eiizen6epra-MBanenko. 3apsy sapa. MaccoBoe 4ucIio sipa. JKOJIOTHYECKOTO
W3otonsl. PagmoaktuBHOCTh. Anbda-pacnaa. DIeKTpOHHBIH U MO3UTPOHHBIN Oera- BOCIIUTaHMUS
pacran. ['amma-usnydenuwe. 3aKOH paJMOAKTHBHOTO pacmana. PaauoakTHBHBIC [IEHHOCTH  HAyYHOT'O
uzotonsl B mpupoge. CBoiicTBa  MOHM3HMpYIOLIEro  W3Ny4yeHHs.  BiusHue MTO3HAHUS
palMOaKTUBHOCTH HA JKWBBIE OpraHu3Mbl. EcTecTBeHHBIH (OH HU3ITydeHHs.
Jo3umerpusi.
160, | DHeprus cBsi3u. SlaepHbIe CHIIBI. 2
161 | dedexT Mmacc.SlaepHble peakuuu. JjeMeHTAPHbIE YaCTULbI.

OHeprus CBS3U HYKIJIOHOB B sifjpe. SnepHble cuibl. JlegekT Macchl sipa.

Snepubie peakuuu. JleneHue M cuHTe3 saep. SnepHeie peakTtopbl. [IpoGiembl
YIIPaBJISIEMOTO TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHYECKNE ACIIEKThI Pa3BUTHS SIEPHON
OHEPIeTUKHU.

MeTtonbl perucTpauuy U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHULL.

DyHIaMEHTAJIbHBIE B3aUMOJIEHCTBYs. baproHbl, Me30HbI U JenToHbl. [IpencraBinenue




Oo0bem HanpasJienust
B BOCIIUTATEIbHOM
qacax/ nesATeIbHOCTH
B T.4Y. B
HaumenoBaHue dopme
Coaepixanue yueOHOro MaTepuasa
pa3/iesioB U TeM NpPaKT
H4ecKo
i
noAroT
OBKH
o CranmapTHoil Mozienu. KBapK-riitooHHast MOJIeNb apOHOB.
®usuka 3a npeaenamu CtannapTHON Mojenu. TeMHast MaTepusi U TEMHasi SHEPIUsl.
EnuncTBO u3nueckoil KapTUHBI MUpA.
TexHuueckue YCTpOMCTBA M TEXHOJIOTMYECKUE TMPOLECCHl: JO3UMETpP, Kamepa
Bunbcona, sfepHbIii peakTop, TEpMOSIEPHbII peakTop, aToMHas 60M0a, MarHUTHO-
pe3oHaHCHast ToMOTpadus.
162, 163 2
IIpakTH4YecKkue 3aHATUSA
IMpakTukyM™m (pemieHue 3a1a4)
HccnenoBanue TpekoB yacTull (1o rotoBsIM ¢ororpadusm). McecnenoBanue paanoakTHBHOIO
(doHa ¢ ucnosp30BaHueEM jo3uMerpa. M3yuenue norjaoueHus: 6era-4acTull aIFOMUHHEM.
CamocTosTenbHas paboTa oOydaromumxcs 1
Paznen 8 SJIEMEHTBI ACTPOHOMHUU U ACTPOPUIUKH
Tema 8.1 DemeHTHI Coneprxanue yueOHOro MaTepuasa 1
ACTPOHOMUM U 164, | Dtanbl pa3BUTHS ACTPOHOMMHM.
acTpopu3UKN 165 | MeToabl aCTpOHOMUYECKHX MCCIIEI0BAHMIA. 9KOJIOTHYECKOTO
Oranbel pa3BUTHUA acTpoHOMHH. [IpukiazHoe W MHPOBO33PEHUYECKOE 3HAUYCHHE BOCTTUTAHUSA
actpoHoMud. IlpuMeHMMOCTh 3aKOHOB (U3MKKM Ui OOBSCHEHUS IPHUPOJBI HEHHOCTH  HAyYHOIO
KOCMHUYECKMX OO0BEKTOB. MeToJpl acTpoHOMHUYECKUX HuccienoBaHuil. CoBpeMeHHbIE MTO3HAHUS
ONTUYECKUE TEJECKONbl, PaJUOTEIECKONbl, BHeaTMoc(epHass acTpoHOMHs. Bun
3Be3Horo Heba. Co3Be3ausi, SpKUe 3Be3/bl, INIAHETHI, X BUIMMOE ABH)KECHHUE.
166, | CoHeuHas cucremMa. 1
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Oo0bem HanpasJienust
B BOCIIUTATEIbHOM
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Coaepixanue yueOHOro MaTepuasa
pa3aesioB U TeM NMPaKT
HYeCKO
i
MOAroT
OBKH
167 | Muaeunslii ITyTh.
Conneynas cucrema.
Connue. Conneunas akTUBHOCTh. McTounuk sHepruu CosHIa U 3BE3/.
3Be31pl, HMX OCHOBHBIE XapaKTepUCTUKH. JluarpamMma 'cCHekTpajbHbIM Kjacc -
CBETUMOCTH". 3Be3dbl TIJIaBHOM IIOCIENOBATEIbHOCTH. 3aBUCHMOCTHL ''Macca -
CBETUMOCTB'" I 3B€3]1 IJIaBHOM TOCie0BaTeIbHOCTH. BHYyTpeHHEee cTpoeHHe 3BE3].
CoBpeMeHHbIE NPEICTaBICHUA O MPOUCXOXKACHUM U HBomtonuu CoJHLIIA U 3BeE3.
Dransl KU3HU 3BE3].
Mnineunsiii [lyts - Hama [Manmaktuka. Ilonoxenue n neuxenne ConHua B ["anakTuke.
Tunsl ranakTuk. PaguoranakTuku u kBa3zapbsl. YepHble IbIpBI B pax rajJakTUK.
Bcenennas. Pacumipenue Beenennoil. 3akon Xa60ma. Pa30eranue ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe u3inydeHue.
MacutaGHas ctpykTypa Beenennoil. Meraranaktuka.
Hepeuennplie mpo0sieMbl aCTPOHOMUM.
CamocrodrenbHas paboTa 00yJaronmxcs 4
Yuyennueckue HA0II01eHHUS.
HaGmronenust 3Be31HOro HebGa HEBOOPYKEHHBIM IJIa30M C HCIOJIb30BAaHUEM KOMIBIOTEPHBIX
MPWIOKEHUH JUIsl ONpeAeNieHUs] MOJIOKEHHUsS HEeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11s1 CEeBEpHOro MOIyLIapus U IPKUE 3BE3/IbI.
HaGmronenus B Teneckon JIyHbI, TUTaHET, TYMAHHOCTEH M 3BE€3THBIX CKOTUICHHI.
Pa3nen 9 MNPO®ECCHUOHAJIBHO OPUEHTUPOBAHHOE COAEPKAHUE
Tema 9.1 ®uzuka B Conepxanue yueOHOro MaTepuasa 2




Oo0bem HanpasJienust
B BOCIIUTATENbHOMN
qacax/ nesATeIbHOCTH
B T.4. B
HaumenoBaHue dopme
Conep:xanue y4eOHOro MaTepuaJia
pa3iesioB U TeM NpaKT
HYECKO
i
NOJATOT
OBKH
npogeccuoHaATbHOM 168 | OcHoBHoe ypaBHenue MKT. po¢eCCHOHAIBHO-
AesITeJIbHOCTH. 169 | IIpuMeHeHHEe BO3AYIIHOIO KJIANAHA B CAHTEXHHYECKUX YCTAHOBKAX. TPYIOBOTO
OcHoBHoe ypaBHenne MKT: cBsi3b MeXIy AaBICHHEM M CpPEIHEH KHUHETUYECKOM BOCITUTAHUS
SHEpPrueil NocTynaTeabHOro0 TEIMJIOBOIO JABMXKEHUS MOJEKYJ HWICaJIbHOTO ra3a (Wi ¢ 9KOJIOTMYECKOTO
KBaJIpaTOM CpeJIHEH KBaIpaTUYHOU CKOPOCTH). BOCITUTAHUS
170 | 3axon Ilackaus. 2 LEHHOCTH  HAay4HOTO
171 | Co3nanue paGoueii Moe1d rOPOACKOr0 BOJONPOBO/Ia HA OCHOBE (hU3HYECKHUX [O3HaHUs
SIBJICHMI M 32KOHOB.
Hasnenue. I'mapocratnueckoe nasnenue. 3akoH [lackansa. CooOmiaromuecss cocybl.
I'unpaBnuueckuit mpouecc. ATMmocdepHoe aaBiieHue. 3akOoH Apxumena. Y CIOBHS
IJIaBaHMs TeJl.
172 | Bogonposon. 2
173 | IlopuiHeBoii ;KUAKOCTHBIN HacoC.
Hasnenue. ['mapocratnyeckoe masnenue. 3akoH [lackansa. CooOmiarommuecs cocyabl.
MuapaBnuueckuii mporecc. ATMocdhepHoe aaBieHHE. 3akoH Apxumesna. Y CIOBHS
IJIaBaHUs TeJl. Y CTPOMCTBO BOJIOIIPOBOJA.
174 | BHyTpeHHsIsl JHEPTHSA M CIIOCO0bI €€ M3MeHEeHM . 1

JHeprocoepexeHne B JKUJIMIIHO-KOMMYHAJIbLHOM X0351iCTBe.

BHyTpeHHsAs SHeprus cucrteMbl. BHYTpeHHsIT 3HEprusi OJHOATOMHOIO HIEaIbHOTO
raza. Temmomepemada u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW OJHEPrUH
TepMO}IHHaMquCKOﬁ CUCTCMEI.

PaGora B TepmonuHamuke. Bripaxenune paboThl Ta3a B 3aBUCHUMOCTH OT M3MEHECHHUS
o0bpéma. Pabora, coBeprraemass BHENIHHMH TellaMH HaJ Ta30M, H padoTa,
coBepIlIlaeMasi CAMUM T'a30M.




HaumenoBanue

pa3IeI0B 1 TeM Coaepixanue yueOHOro MaTepuasa

Oobem
B
qacax/
B T.4. B
dopme
NMPaKT
HYEeCKO
7|
moaroT
OBKH

HanpasJienust
BOCIIUTATEJILHOMI
NeATeJILHOCTH

Tennonepenaya. KoHBekius, TEIIIONPOBOAHOCTh, U3JIyUYEHHUE.

KomnuectBO TemimoThel. YaenbHas TEIUIOEMKOCTh BemmecTBa. Pacuér KoJimdecTBa
TEIUIOTHl TMpHU Temnonepenade. TemnmooOMeH B 3aMKHYTOM cucTeMe. YpaBHEHUE
TEIJI0OBOro OajaHca.

Koncyabranus

IIpomeskyTouHnas arrectanms (9K3amen)

Bcero:

196/7




5. YCJI0OBUA PEAIMBALIMU ITPOI'PAMMBI YYHEBHOTI'O ITPEIMETA

5.1. MaTepuajibHO-TeXHUYECKOe o0ecredeHne

KaOnner®u3uku, ocHaUIEHHBIM B cOOTBETCTBUU ¢ npuiiokenrem 3 OIIOII-IT no
CHELMAIBHOCTH

08.02.14 Dkcruryaranus U 00CiTy>KMBaHUE MHOTOKBAPTUPHOTO JI0MA.

5.2. YyeOHO-MeTOAMYECKOE 00€ecIeueHue

1. JImutpueBa B.®. duzuka nis npodeccuit U CrenualbHOCTEH TEXHUYECKOTO
npoduiist: y4eOHUK i 00pa3oBaTENbHBIX YUPEXKACHUN Hady. WM cpeld. mnpod.
obOpazoBanus.- M.: «Akagemusi»,2013.-448c.

2. JImutpueBa B.®D. ®dusuka mia npodeccuid M CrenHalbHOCTEH TEXHUUYECKOTO
npoduis. KontponsHbeie MaTepuaiibl: YueOHoe nocodue.- M.: Akagemusi, 2019.-
112c¢.

3.®u3uka.ba3oBelil ypoBeHb: yUeOHUK JIJ1s1 00pa30BaTENbHbBIX OpraHu3aluii, peaau
3YIOIIUX 00pa3oBaTelIbHbIE MPOrPaMMBbI CPEAHETO MPOGECCUOHATIBHOTO 00pa30BaH
usa/ H. C.IlypeiueBa, H. E. Baxeesckasa, /. A.HWcaes, B. M. Yapyrun. —
Mocksa: IlpocBemenue, 2024. - 517 c. - (Yuebnuk CIIO). - ISBN 978-5-09-
113684-5.

6.KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
YUYEBHOI'O IIPEJIMETA
®opmMBl M METOJbI KOHTPOJS U OLIEHKH pPE3yJIbTaTOB OOYYEHMsI OTpPa)KEHbI B
KOMIUIEKTE OLIEHOYHBIX CPEACTB YUeOHOTO MpeAMETA.
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