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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI

[Iporpamma yueOHoro npenmera «®duszukay pa3zpaboTaHa B COOTBETCTBUU C
Konnermmueidr mnpenogaBanus — 0oO0IIeo0pa3oBaTENbHBIX  TUCIHUIUIMH C  YYETOM
npoecCHOHANEHON HAMPaBIEHHOCTH MPOTPaMM CpPEIHEro MpodecCHOHaTBEHOTO
oOpa3oBaHHs, pealu3yeMblXx Ha 0a3e OCHOBHOTO 0OmIero oOpa3oBaHUS,
YTBEP)KIECHHOM  pacnopsbkeHueM  MwuHucTepcTBa  npocsemeHuss  Poccuiickon
Oenepanu oT  30.04.2021 Ne P-98, Ha ocHoBaHMM TiMCchMa JlemaprameHTa
rocyJapCTBEHHOU MOJIUTUKHU B cepe cpenHero npodheccuoHaIbHOro 00pa3oBaHus U
npodeccuonanbHoro  oOydenuss MuHucTepcTBa  mIpocBemieHus — Poccuiickoi
®enepanyu oT 30.08.2021 Ne 05-1136 «O HampaBiieHUM METOAUK MPENOAABAHUS.

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

CUHXpOHM3alMK oOpa3zoBaTeiabHbIX pe3ysbTatoB @I'OC COO (JIUYHOCTHBIX,
npeamMeTHbix, metanpeamMetrnoix) 1 @I'OC CIIO (OK, I1K) ¢ ydetom npoduiibHOM
HaIpaBJICHHOCTH Npodeccun/ crnenuaibHOCTH;

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

IIpenmer «®Dusuka» UMEET MEXKIUCUUILUIMHAPHYIO CBS3b C MpeIMEeTaMu
00111e00pa30BaTEILHOTO U AUCIUIIMHAMU 001IEeTPO()ECCUOHATBHOTO IIUKJIIA, a TAKXKE
MEXIUCIUIUIMHAPHBIMU Kypcamu (manee - MJIK) mpodeccrmoHanbHOTO 1HMKIA U
npodeccruoHanbHbIMU MOyIIsIMU (nanee — [IM).

[Ipeamer «®Duszuka» wUMeeT MEKIUCHUIUIMHAPHYIO CBs3b C  y4eOHOM
TUCIUIUIMHON «OO0Impe KoMmeTeHInH TpodeccroHanay o0menpodeccCHoHaIbHOTO
MKJIa B YacTU Pa3BUTHUS MATEMaTUUYECKOM, €CTECTBEHHO-HAyYHON I'PaMOTHOCTH, a
Takke (QopmupoBaHus 0OImUX KOMIETEHIMNH B cdepe paboThl ¢ HHPOpMAILIUEH,
CaMOOpraHU3allUi U CAaMOYTIPABJICHUS, KOMMYHUKAIINH.

B npodunbHyr0 COCTaBISONIYI0 MO MPEAMETY BXOAUT MNpodeccuoHaIbHO
OPUEHTUPOBAHHOE COEpKaHUE, HE0OX0UMOoe 1Jig (OPMUPOBAHUS Yy OOyUaAIOIIUXCS
o01IUX U PoheCCUOHATIBHBIX KOMITETCHITUH.

[Iporpamma  coAep>KUT  TEMAaTUYECKOE  IUIAHMUPOBAHHUE,  OTpaKaroliee
KOJIMYECTBO YaCOB, BBIICIISIEMOE HA U3YUYCHUE PA3/IeNIOB U TEM, B TOM YHCJIE C YUETOM
poeCCHOHAIBHONM COCTABIISIFOIICH W HAMpPaBICHUN BOCIIUTATEIIBHOW JICSITEIHBHOCTH,
peIyCMOTPEHHBIE Pabodelt mporpaMMbl BOCTTUTAHUSI.

Kontponps kauectBa ocBoeHusi npeaMera «Dusukay NpOBOAUTCS B IPOIECCE
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 MpoOBOAUTCS B ¢GopMe HK3aMEeHa MO HUTOraMm
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 00YYaIOIIMUXCA K OCBOCHHUIO OOIIMX U MPOQPECCUOHATIBHBIX KOMITETEHIIUN
(manee — OK, IIK) B cootBerctBun ¢ ®I'OC CIIO mo cnermuanbHocTu 08.02.01



CTpouTenbCcTBO M 3KCIUTyaTauus 34aHuil U coopyxeHuil. B coorBercTtBun ¢ ®OII
COO copeprkanue nporpaMMbl HaIIPaBJICHO HA JOCTHUKEHUE CIEAYIOIINX 3a/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
bu3nUecKux SIBICHUN B MPUPOJE U JJIS TPUHATUS 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 YCIOBMSAM 3aJauyd, B TOM YHUCIE 3aJa4 WHKEHEPHOIO
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, aHajdu3a W UHTEpIpeTanuuu HH(pOpMaluu,
OIIPEIENICHHS TOCTOBEPHOCTH ITOJIyYEHHOTO PE3yJIbTaTa;

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

— pa3BUTHE HUHTEpeca K chepaM MpodhecCUOHATIBHON JAeSATEIbHOCTH, CBSI3aHHOM ¢

(bU3HKOIA.
B nponecce ocBoenus npenMera « Pu3nka» y o0ydaronuxcs HejieHarnpaBiIeHHO
dbopmMupyrOTCST YHUBEpCalbHble YueOHble aAeiicTBus (nanmee — YVY]), BriIrodas

dbopmMupoBaHUEe KOMMIETEHIMM B 00JIaCTU y4eOHO-UCCIEAOBATEIBCKOM U MPOEKTHOU
NEeATEIbHOCTH, KOTOpPbIE B CBOKO oO4epenb OOECIEeYMBAIOT MPEEMCTBEHHOCTD
dbopmupoBanust oouux komrereHiuin GI'OC CIIO.

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

2. INTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O
HPEIAMETA

B pamkax mnporpammbl ydeOHOro mpenMera «®duszmka» o00ydarOIUMUCST
OCBaMBAaIOTCS JIMYHOCTHBIE, METANpPEAMETHbIE M MPEIMETHbIE pe3yJbTaThl B
cootBeTcTBHM ¢ TpeOoBanusMu OI'OC cpennero obiiero oopa3oBaHus.

JImunoctHele pe3ynbTathl (JIP) ocBoenust ydeOHoro mnpeamera «Duszukay
JOJKHBI OTPaXkaTh TOTOBHOCTh M CIOCOOHOCTH OOYHYAIOMIMXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUEHTalUMW,  TO3WTHUBHBIX  BHYTPEHHHX  YOEXKIEHUH,  COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOr0 0OILECTBa, PpAaCUIMPEHUE >KU3HEHHOTO
ONbITa W ONbITa ACSATENIBHOCTH B IPOLIECCE PEATM3ALMH OCHOBHBIX HaIpaBICHUI
BOCIIUTATEIBHON IEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa’k1aHCKOro BOCIIUTAHHUS:

JIP 1. cpopMupOBaHHOCTH TPaKITAHCKOM MO3UIUU 00YYarOIIEeToCs
KaK aKTUBHOTO U OTBETCTBEHHOT'O YJIeHa POCCUNCKOI0 OOIIECTBa;



JIP 2. npunsitue TPaAULIMOHHBIX 00111eYEeI0BEYECKUX
T'YMaHUCTUYECKUX
U IEMOKPATUYECKUX LIEHHOCTEM;

JIP 3. TOTOBHOCTh BECTH COBMECTHYIO JEATEILHOCTh B MHTEpEcax
IpaXJIaHCKOTO OOIIECTBa, Y4acTBOBATh B CAMOYIIPABJICHHH B IIKOJIC U
JETCKO-FOHOIIECKUX OPTaHU3aIUAX;

JIP 4. yMeHMe B3aMMOJICHCTBOBATh C COLIMAJIBLHBIMU MHCTUTYTaMU
B COOTBETCTBUH
¢ UX (PyHKIIMSIMU U HA3HAYCHUEM;

JIP 5. roToBHOCTH K  TyMaHUTapHOM W  BOJIOHTEPCKOM
JIeSITEIHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUSL:

JIP 6. chopMupoBaHHOCTH POCCHICKOM rpaXJaHCKON
UJICHTUYHOCTH, TaTPUOTU3MA;

JIP 7. IEHHOCTHOE OTHOIIEHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM,
JTOCTHUKEHUSIM POCCUMCKUX YUYEHBIX B 00J1aCTH (DU3UKH M TEXHHUKE;

3) TyXOBHO-HPABCTBEHHOT'O BOCITUTAHMS:
JIP 8. chopMupoBaHHOCTh HPABCTBEHHOI'O CO3HAHHS, ITHYECKOTO

HOBECHUS;
JIP 9. cnocoOHOCTh ~ OLIEHMBAaTh  CUTYallMI0 U NPUHUMATbH
OCO3HaHHBIE
pelIeHusl, OPHEHTHPYSCh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH,
B TOM YHCJIE B J€ATEIBHOCTH YUEHOTO;
JIP 10. OCO3HAHHWE JIMYHOIO  BKJaJga B  TOCTPOCHHUE

YCTOWYUBOTO OYAYIIEro;
4) 5CTETUYECKOTO BOCITUTAHUSI:
JIP 11. 3CTETUYECKOE OTHOLLIEHUE K MUPY, BKIIFOUAS ICTETUKY
HAy4YHOTO TBOPUYECTBA, MPUCYIIETro (U3NYECKOIN HAYKE;
5) Tpy10BOTO BOCITUTAHHS:
JIP 12. UHTEpPEC K pasnu4HbiM cdepam npodeccrnoHaTbHON
JeSITeIbHOCTH,
B TOM YHCJIE CBSI3aHHBIM C (U3UKONW M TEXHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIA  BBIOOp Oyaymed mpodeccun W peav30BBIBATH
COOCTBEHHBIC KU3HEHHBIC TIIAHEBI;
JIP 13. TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUIO U
caM000pa30BaHUIO B 0071aCTH (PU3UKHU HA MPOTSKEHUU BCEH KU3HU;
6) KOJIOTHYECKOr0 BOCITUTAHMS

JIP 14. c(OPMHUPOBAHHOCTh  HJKOJOTUYECKOH  KYJIbTYpBHI,
OCO3HaHMe rI00aJbHOTO XapaKTepa SKOJOTHYECKUX TPOoOIieMm;

JIP 15. IUJIAaHUPOBAHUE W  OCYLIECTBIICHHE JCHCTBUM B
OKpYXarUel Cpele Ha OCHOBE 3HAHUS LEJEeW yCTOMYMBOIO PA3BUTHUA
YEJI0BEYECTBA;

JIP 16. Pacmmpenue omnblTa AEATEIBHOCTH HKOJOTHYECKON

HaIPaBJICHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAHUM 110 (PU3HKE;
7) ICHHOCTH HAYYHOT'O TTO3HAHMUS:



JIP 17.

c(hOpMHUPOBAHHOCTH

MUPOBO33pPEHU,

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSA (HU3UUECKOM

HAYKU;
JIP 18.

OCO3HaHHUC

OCHHOCTHU HaquOﬁ JACATCIIBHOCTH,

TOTOBHOCTbH B MpoIiecce U3yueHHs! (PU3UKH OCYUIECTBISATH MPOSKTHYIO U
HCCIIEIOBATENBCKYIO NEATENFHOCTh MHANBUIYAIBFHO U B TPYIIIIE.
Mertamnpenmetnsie pe3yibratel (MP) oTpaxkaroT crmocoOHOCTh 00yYarOMIUXCS
UCIIONIb30BaTh Ha MPAKTUKE YHUBEPCAJIbHbIC yueOHBIE NEHCTBHUS, KOTOPHIE B CBOIO
ouepenpr 00ECIeunBalOT MPEEMCTBEHHOCTh (OPMHUPOBAHUSA OOIIMX KOMIIETEHIUI

dI'OC CIIO.

Buabl yHuBepcaabHbIX y4eOHbIX
nerlcTBUii
drocC Coo

Koabl u HaumenoBanue OK (B coorBercTBMU ¢ PT'OC CIIO
08.02.01 CtpouTtenbCcTBO M 3KCILTyaTaIMs 31aHUI U COOPYKEHHH)

[lo3HnaBaTensHBIE YHUBEPCATBLHBIC
yueOHbIe NeUCcTBUS (YMEHUE
WCTIONB30BaTh 0a30BbIe JIOTHIECKUE
JIercTBUs, 0a30BLIE
WCCIIeIOBATEIILCKUE IEHCTBUS,
pabotats ¢ unpopMmarmei)

OK 02 Hcnonp30BaTb COBPEMEHHBIE CPEICTBAa IOMCKA, aHAIU3a U
WHTEpIpeTanuy HHPOPMaMKH U HHHOPMAIIMOHHBIE TEXHOJIOTHUU IS
BBITIOJTHEHHUS 33/1a4 MTPOPECCUOHANLHON IS TETLHOCTH

OK 03 IInanupoBatb u peaIn30BbIBaTh coOCTBEHHOE
npodeccuoHanbHOe u JMYHOCTHOE pasBuTHE,
MPEIPUHUMATEIILCKYIO JCATEIBHOCTh B TPOQEecCHOHaABbHOM chepe,
HCIONb30BaTh 3HAHUS MO (PMHAHCOBOH TIPAaMOTHOCTH B Pa3IHMYHBIX
KU3HEHHBIX CUTyalHsIX

OK 05 OcymiecTBasTh YCTHYIO U MUCBMEHHYI0O KOMMYHHUKAIUIO Ha
rocyJapcTBEHHOM si3blke Poccuiickoil @exepanuu € y4eTom
0Cc0OEHHOCTEH COLMANBHOTO U KyJIbTYPHOIO KOHTEKCTa

OK 07 CopeiicTBOoBaTh  COXpaHEHHIO  OKpY’KaloOlle  cpensl,
pecypcocOepekeHHI0, MPUMEHSTh 3HaHMWS 00 M3MEHEHUM KJUMara,
MPUHLUIIEI OEPERITMBOIO NPOU3BOACTBA, 3)(HEKTUBHO ACHCTBOBATH B
Ype3BbIYAHBIX CUTYALMSIX

OK 08 Hcmonmp3oBath cpenctBa (DU3NYECKOH  KyJNbTYpBl LIS
COXpaHEHUs u YKpeIUICHHS 30POBbS B nporecce
npodeCCUOHANBHON JIESTEABbHOCTH M MOAJEp)KaHUE HEOOXOIUMOTro
YPOBHS (PU3NUECKON TOATOTOBICHHOCTH

KoMmMmyHHKaTHBHBIE YHHBEPCATIbHBIE
yueOHbIe TeHCTBUS
(copMHPOBAaHHOCTH COIMATBHBIX
HAaBBIKOB OOIIEHUSI, COBMECTHOMN
JEATEITHLHOCTH)

OK 03 IlnmanupoBatb U peann30BbIBaTh coOCTBEHHOE
npodeccuoHanbHOe u JIMYHOCTHOE pas3BuTHE,
MPEeANPUHUMATENBCKYIO AEATENILHOCTh B NMPO(ECCHOHANBHON cdepe,
WCTOJIB30BaTh 3HAHUS MO (DMHAHCOBOW TPAMOTHOCTH B Pa3IHYHBIX
KHU3HEHHBIX CUTYalHAX

OK 04 DddextuBHO B3aMMOJICHCTBOBATh M pabOTaTh B KOJUICKTHUBE
Y KOMaHie

OK 05 OcymecTBiasTh yCTHYIO M MUCHBMEHHYI0 KOMMYHHUKAIIUIO Ha
rocylapcTBEHHOM si3bike Poccuiickoit @enepannu ¢ y4eToM
0COOEHHOCTEW COIMAITBHOTO M KYJIBTYPHOTO KOHTEKCTa

OK 06 IIposBusite rPAKIAHCKO-TIATPUOTHYECKYIO MO3ULINIO,
JEMOHCTPHPOBATH OCO3HAHHOE MOBEICHUE Ha OCHOBE TPaJUIIMOHHBIX
O0IIEYeTIOBEYECKUX IIEHHOCTeH, B TOM 4YHCIE C Yy4YETOM
TapMOHM3AINH MEKHAIIMOHAIBHBIX U MEKPEITUTNO3HBIX OTHOIIEHHH,
NIPUMEHATH CTaHIaPThl AHTUKOPPYIILIMOHHOTO NOBEACHUS

OK 09 Ilomb3oBaTtbess mpoeCCHOHANBHOM — JTOKYMEHTaluel Ha
TOCY/IapCTBEHHOM M WHOCTPAHHOM SA3BIKAX

PerynsruBHble yHUBepcalbHbIC
yueOHbIe AelcTBUA (YMEHUE
caMOOpraHu3aluH, CAMOKOHTPOJIS,
Pa3BHUTHE 3MOLMOHATIBHOTO
HMHTEJUICKTA)

OK 01 Bwibuparh crocoObl pemieHus: 3ajaad MpodecCHOHATBHOM
JESTENBHOCTH PUMEHUTEIBHO K Pa3IMUHBIM KOHTEKCTaM

OK 02 Hcnonp3oBaThb COBpEMEHHBIE CPEJCTBA IMOHMCKA, aHAIU3a H
UHTEpHpeTanuu nHGopMauu U UHGOPMAIIMOHHBIE TEXHOIOTUU VIS
BBITIOJTHEHHMS 33124 TPO(EeCCHOHATBHON AesITeIbHOCTH




OK 03 I[ImanupoBath u peann30BLIBATh COOCTBEHHOE
npogeccuoHanbHOe u JMYHOCTHOE pas3BuTHE,
MIpeAMPUHUMATENBCKYIO JeSITeThHOCTh B TPOodhecCHOHAIBHOH cdepe,
WCTIONIF30BaTh 3HAHUS MO (PMHAHCOBOW TPAaMOTHOCTH B Pa3IHIHBIX
KHU3HEHHBIX CUTYalHsIX

OK 04 DddexTuBHO B3aMMOJICHCTBOBATh M padOTaTh B KOJUICKTHUBE
Y KOMaH/ie

OK 06 IIposBasaTh IPAXKJAHCKO-TIATPUOTHYECKYIO MO3ULIUIO,
JEMOHCTPHUPOBATH OCO3HAHHOE MOBEICHUE Ha OCHOBE TPAJUIIMOHHBIX
oOIIeyenoBeYecKnX IIEHHOCTeH, B TOM UHCIIE C YYE€TOM
TapMOHM3AINHA MEKHAIIMOHAIBHBIX W MEKPEITUTHO3HBIX OTHOIIIEHUH,

MNPUMCHATL CTAHAAPThI AHTUKOPPYIIIMOHHOT'O TOBEACHUS

[IpeameTHbie pe3ynbTarsl yriayoaeHHoro yposHs (I1P):

Ilo yuebnomy npeomemy "®uszuxa" (venyonenuwiii yposenv) mpebosaHus K
NpeoOMemHbIM  Pe3yIbmamam O0C80eHUs YelnyOleHHo20 Kypca @QUIUKU BKIIOYalom
mpeb08aHus K pe3yibmamam 0ce0enus 6a308020 Kypca:

I[IP1 cdopMHpPOBaHHOCTh MNPEACTABICHUH O pOIM U MecTe (PUBHKU H
aCTPOHOMHUU B COBPEMEHHOW HAyYHOW KapTHUHE MHpa, O CUCTEMOOOpa3yIolel posn
(GU3UKM B Pa3BUTHHM €CTECTBEHHBIX HAYK, TEXHUKHM M COBPEMEHHBIX TEXHOJIOTH, O
BKJIAJI€ POCCUICKHUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH; IOHUMAaHUE
¢u3nyecKkoil CyImHOCTHM HAOJIIOAAEMBbIX SBJICEHUHM MHKpPOMHpa, MaKpoMupa U
Meramupa; NOHUMaHUE POJIX aCTPOHOMHUHU B IIPAKTUYECKOHN JAEATEIBHOCTH YEI0BEKA U
JaJbHENUIIEM HayYHO-TEXHHUYECKOM pa3BUTUH, POJIU (U3NKKM B (HOPMHUPOBAHUU
Kpyro3opa u (GyHKIMOHAJIbHOW IPaMOTHOCTH YEJIOBEKa JJIsi PEIEHUs] MPAKTHUECKUX
3a/1ay;

[IP2 cdhopMHpOBaHHOCT, YMEHUN pacmo3HaBaTh (U3HUECKUE SIBICHUS
(mpouecchl) M OOBACHATH WX HAa OCHOBE HM3YUYEHHBIX 3aKOHOB: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABUKEHUE, CBOOOIHOE MAaJE€HUE TEN, JBHIKEHUE
N0 OKPY>KHOCTH, MHEpPLHMs, B3aUMOJEHUCTBHE TeJl, KoJeOaTelbHOE JIBUJKEHHUE,
PE30HAHC, BOJIHOBOE [BIKEHHE; au(Qy3us, OpOYHOBCKOE NBM)XEHHE, CTPOCHHE
KUIKOCTEN M TBEPIBIX TEJ, U3BMEHEHHE 00beMa TeJl MPU HarpeBaHUM (OXJIAXKIACHHH),
TEIJIOBOE pPaBHOBECHE, HCMApEHUE, KOHACHCAlMs, IUIaBJIEHUE, KPHUCTAIIU3ALUs,
KHUIICHUE, BJIAXKHOCTh BO3[yXa, CBSI3b CPEIHEM KUHETUYECKON SHEPruu TEIIOBOTO
JBUKEHHSI MOJIEKYJI C aOCOJIIOTHOW TeMIiepaTypoi, MOBBIIICHUE JaBJICHUS Ta3a Ipu
€ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXIY IapaMeTpaMu COCTOSIHUS rasza B
U30IIpolieccax; dAJEKTpU3alMs  TeJl, B3aUMOJEWCTBUE  3apsAlOB, HarpeBaHue
IIPOBOJHUKA C TOKOM, B3aUMOJEUCTBHUE MAarHUTOB, 3JIEKTPOMATrHUTHAs WHIYKLIMS,
JNEUCTBHE MAarHUTHOIO IIOJISI Ha NPOBOAHUK C TOKOM M JIBIXKYLIMICS 3apsii,
AJIEKTPOMAarHUTHBIE KOJIEOAHUsSI U BOJIHBI, IPSIMOJIMHEHHOE PaclpOCTpaHEHUE CBETa,
OTpak€Hue, MpeloMiieHne, UHTephepeHIus, AUPPAKUUs W TOJSpU3alus CBETa,
aucrepceust cBeTa; GoTodIeKTpUIecKuil 3pPeKT, CBETOBOE JaBJIeHUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aroMa BOJOPOJA, €CTECTBEHHass U  MCKYCCTBEHHas
PaANOAKTUBHOCTD;

[IP3  BiageHWe  OCHOBOIOJIATAIOIIMMU  (U3MYECKUMU  TOHATUAMU U
BEJIMYMHAMH, XapaKTEPU3YIOIIMMU  (PU3NYECKHE TPOLECCHl  (CBA3AHHBIMU €
MEXAHUYECKUM JBUKEHHEM, B3aUMOJEHCTBUEM TeJl, MEXaHUYECKUMU KOJIEOAHUSIMU U



BOJIHAMU; aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM BEIIECTBA, TEIUIOBBIMU HPOLECCAMMU;
ANEKTPUYECKUM U MAarHUTHBIM IOJISIMH, 3JIEKTPUYECKUM TOKOM, 3JIEKTPOMATHUTHBIMU
KOJICOAHUSIMU U BOJIHAMM; ONTUYECKUMH SIBICHUSIMU;, KBAHTOBBIMU SBJICHUSIMH,
CTpOGHHEM aToMa M  aTOMHOIO  s/ipa, PaJMOAKTHUBHOCTHIO);  BIIAJICHUE
OCHOBOTIOJIATAIOIINMHU ACTPOHOMHUYECKUMU MOHSATUSIMU, MO3BOJIIOIIUMHU
XapaKTepU30BaTh MPOLECCHI, MPOUCXOAANIME HA 3BE3/1aX, B 3BE3JAHBIX CUCTEMAX, B
MEXTaJlaKTU4YEeCKOU cpejie; NBMKeHNEe HEOECHBIX Tell, IBOJIIOIMIO 3Be3/] M BeeneHHoi;

[TP4 BnaneHre 3aKOHOMEPHOCTSIMU, 3aKOHAMU U TEOPUSIMU (3aKOH BCEMHUPHOTO
tarorenus, [, II u III 3akonbl HptoTOHA, 3aKOH COXpaHEHUSI MEXAaHUYECKOW SHEPTHUH,
3aKOH  COXPaHCHHUS UMITYJIbCa, MPUHUUII  CYINEPIO3ULIUU  CHJI, IPUHIUI
PaBHONPABHOCTM HMHEPUHUAIBHBIX CHCTEM OTCYETA; MOJEKYJSIPHO-KHHETHUYECKYIO
TEOPUIO0 CTPOCHUSI BEIIECTBA, T'Aa30BbIC 3aKOHBI, IMEPBBIM 3aKOH TEPMOJIMHAMHUKHU,
3aKOH COXPAHEHUS DJIEKTPUUYECKOTO 3apsiaa, 3akoH Kynona, 3akoH OMa miis yyactka
nenu, 3akoH OMa I MOJIHOM 3EKTPUYECKON 1enu, 3akoH [[xoyns - JIeHna, 3akoH
AJIEKTPOMArHUTHOW UHAYKIMHU, 3aKOH COXPAHEHUs YHEPIUH, 3aKOH MPSIMOIMHENHOTO
pacIpoCTpaHEHHs CBETA, 3aKOH OTPAKCHUS CBETA, 3aKOH IPEJIOMIICHHUS CBETA; 3aKOH
COXPAaHEHUs] DJHEPIrUM, 3aKOH COXPAHEHUs UMILYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPaHEHWs MAacCOBOI'O 4YHCIIA, MOCTyJarel bopa,
3aKOH PaJMOAaKTHUBHOTO  pachajia); YBEPEHHOE HCIOJIb30BAaHHWE 3aKOHOB U
3aKOHOMEPHOCTEH Mpu aHaan3e GU3NYECKUX SBJICHUHN U MPOIECCOB;

[IP5 ymeHue yuYWUTHIBATH TpaHUIBl MPUMEHEHUS HW3YUYEHHBIX (DU3NUECKUX
MOJENEN: MaTepuajabHas TOYKA, MHEPUHUAIBHAS CUCTEMA OTCYETAa, WICAIBHBIM ra3;
MOJENN CTPOEHUs Ta30B, XUIAKOCTEH W TBEPABIX TEJ, TOUYECYHBIA DIIEKTPUYECKHUU
3apsn, sSAepHas MOJENb aTOMa, HYKJIOHHAas MOJENb aTOMHOTO siApa IPU PEIICHHUH
bu3nUecKux 3aaay;

[TP6 BnageHne OCHOBHBIMH METOJAMU HAyYHOT'O MO3HAHUS, UCTIOJIb3YEMbIMHU B
¢bu3uKe: MNPOBOJIUTH MPSAMBIE U KOCBEHHbIE W3MEpEeHUs (U3NYECKUX BEJIIMYUH,
BBIOMpAst ONTUMAJIBHBIA CIIOCOO M3MEPEHUS U UCTIOIB3YSl U3BECTHBIE METOJIbI OIICHKU
MOTPEIIHOCTEH HM3MEPECHHM, MPOBOJUTH HCCICIOBAHHE 3aBUCHMOCTEH (DU3MUSCKHUX
BEIMYMH C UCIIOJIb30BAHWEM TPSMBIX HM3MEPEHUN, OOBSCHATH MOJYYCHHBIC
pe3ynbTaThl, UCTIONIB3YS (PU3NYECKHE TEOPUHU, 3aKOHBI U TOHATHUS, U JEJIaTh BBHIBOJIbI;
coOI01aTh MpaBuiia 0€30MaCHOTO TpyJa MPHU MPOBEIACHUU UCCIEIOBAaHUN B pamMKax
y4eOHOTO  OJKCHepUMEHTa W Y4eOHO-HMCCIEAOBATEIbCKOM  JACSATENBHOCTH  C
UCIIOJB30BaHUEM IUGPOBBIX  HU3MEPUTENIBHBIX YCTPONCTB U JIaDOPATOPHOTO
o0opynoBaHust; cGOPMUPOBAHHOCTH MPECTABICHUI O METOAaX MOJTYUYEHUs] HAyUHBIX
ACTPOHOMHUYECKUX 3HAHUMU,

[1P7 chopMHpOBaHHOCTh YMEHHMSI pellaTh pacUETHBIC 3aJla4 C SIBHO 33JIaHHOMN
(bU3UYECKO MOJICNIbI0, UCIOJB3Ys (M3UYECKHE 3aKOHBI M TPHUHIMIIBI; Ha OCHOBE
aHajgu3a YCIIOBUS 3aJlaud BBIOUpATh (PU3MUECKYIO MOJIENb, BBIJACISATH (PU3HUYECKUE
BEJIMYMHBI U (OPMYJIbI, HEOOXOAMMBIC [JIi €€ PEIICHHUs, MPOBOJUTH PaCUEThl U
OIICHMBATh PEAIBHOCTh TMOJYYECHHOTO 3Ha4YeHUs (PU3NYECKON BETWYMHBI, peniaTh
Ka4eCTBEHHbBIC 3a/1a4M, BBICTPAMBAS JIOTUYECKHM HENPOTUBOPEUYMBYIO LEMNOYKY
pacCyXKJIeHUi ¢ OIMOpOM Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W (pu3myeckue
SIBJICHUSI;

[IP8 cdopMHPOBAaHHOCT, YMEHHSI TPUMEHATH TMOJYYCHHBIC 3HAHWS IS
OOBSICHEHUS yCJIOBHIA TTPOTEKaHUsSI (PU3MUECKUX SBICHUN B TMIPUPOJE U ISl IPUHSATHS
MPaKTUYECKUX PEUICHUN B IMOBCEIHEBHOM >KM3HU Il oOecriedeHus: 0e30MacHOCTH



npu oOpalieHnu C OBITOBBIMH MNpPHOOpaMU M TEXHMYECKUMH YCTPOWCTBaMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJIECHUS B
OKpY>Karolllel cpejie; MOHUMMaHUuEe HEOOXOJUMOCTH IPUMEHEHUSI TOCTHXKEHUN (PU3UKU
Y TEXHOJIOTUH JJI pallMOHAJIBHOTO NIPUPOIOIIOIb30BaAHUS;

ITP9 copmMupoBaHHOCTH COOCTBEHHOM MO3UIIMU IO OTHOLIEHUIO K (PU3NUECKON
uHpOpMallMy, TMOJIy4yaeMOW U3 pa3HbIX HCTOYHUKOB, YMEHUH HCIOJIb30BaTh
IU(QpPOBBIE TEXHOJOTUU JJsl TIOUCKA, CTPYKTYpPUPOBAaHMs, HWHTEpIpPETAllMU U
IpeCcTaBiICHUs y4eOHOM M Hay4YHO-TIOMYJISIpHON WHGOpMaIuu; pa3BUTHE YMEHUU
KPUTHYECKOTO aHAJIM3a MOJIy4aeMoi HHPOpMAIIHH;

[IP10 oBmageHue yMeHHUAMH padOTaTh B TPYMIE C BBIIOJHEHUEM Pa3IUYHBIX
COLIMAJIBHBIX POJIeH, TUIAHUPOBATh PabOTy TPYMNIBI, PAMOHAIBHO PACIPEACIATH
NEATEIbHOCTh B HECTAHIAPTHBIX CUTYAIUsIX, aIEKBATHO OLIEHUBATH BKJIaJ KaXI0I0 U3
YYaCTHUKOB T'PYNIIbI B pEHIEHUE PAaCCMATPUBAEMON MTPOOIIEMBI;

[IP11 oBnagenue (chOpMUPOBAHHOCTH MPEACTABICHUI) NpaBUIAMHU 3alIUCU
buzndeckux Gopmyls peibedHO-TOUCUHOW CUCTeMbl oO0o3HaueHuit JI. bpaitns (ms
CJICTIBIX U CJIA0OBUIALINX O0YYarOIIUXCS).

U dononnumenvhvie npeomMemusle pe3yibmamaol 0Jis Y2anyOi1eHHO20 YPOGHSL:

[1P12 chopMUPOBAHHOCTh TMOHUMAaHHUS POJU (PU3UKH B SKOHOMHUYECKOH,
TEXHOJIOTMUECKOM, COLMAIIBHOM 1 3TUYECKOU cepax AesITENIbHOCTH YeJIOBEKa; PO U
MecTa (U3MKH B COBPEMEHHOW HAyyHOM KapTUHE MHpa; pOJIM ACTPOHOMHUHU B
NPAKTUYECKON JIEATEIbHOCTU YEJOBEKa U JAJbHEWINEM Hay4YHO-TEXHHUYECKOM
pa3BUTHH;

[1P13 chopMHpOBaHHOCTH CUCTEMBI 3HAHUN O (PU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSX, NEUCTBYIOIIMUX Ha YPOBHSIX MHUKPOMHpPA, MAaKpPOMHUPA U MEramupa,
MPEACTaBICHU O BCeOOIeM XapakTepe (PU3MYECKHX 3aKOHOB; MPEJICTaBIECHUN O
CTPYKType TIOCTpOEHUs (PU3NYECKOHM TEOpHH, YTO TMO3BOJIUT OCO3HATh POJb
(byHAaMEHTAIbHBIX 33aKOHOB W MPUHUUIIOB B COBPEMEHHBIX MPEACTaBICHUSIX O
IPUPOAE, MOHATH TPAHUIBI IPUMEHUMOCTH TEOPUH, BO3MOXKHOCTH HX NPUMEHEHUS
JUTSL OITACAHUSI €CTECTBEHHOHAYYHBIX SIBJIEHUN U IIPOLIECCOB;

[1P14 chopMUPOBAaHHOCTH YMEHHSI pa3auyaTh YCJIOBHUS NPUMEHHUMOCTH
Mojiene pu3nueckux Tea U MpoLeccoB (SBJIEHUI): MHEpLMaIbHas CUCTEMa OTCYETa,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBM)XEHHE, CBOOOHOE MajJieHue, abCOIIOTHO
ynpyras nedopmariius, abCOTOTHO YIIPYroe U aOCOIOTHO HEYIIPYTroe CTOJIKHOBEHUS,
MoJieNield ra3a, *KUIAKOCTH U TBEpAOro (KpHUCTAJUIMYECKOr0) Tela, UACaIbHOIO rasa,
TOYEYHBIN 3apsi/i, OJTHOPOJHOE FIEKTPUUYECKOE TOJ€, OAHOPOJIHOE MArHUTHOE MOJIE,
rapMOHUYECKUE KOJI€OaHUsl, MATEeMaTHYECKUI MasATHHUK, WICAIbHBIA MPYKUHHBINA
MasTHUK, TapMOHWYECKHUE BOJIHBI, HUACAIbHbIA KOJICOATENbHBIA KOHTYp, TOHKas
JIMH3a; MOJIEJIe aToMa, aTOMHOTO ]ipa U KBAHTOBOM MOJIENIN CBETA;

[IP15 cdopmupoBaHHOCTE YMEHHSI OOBACHATH OCOOEHHOCTH MPOTEKAHUS
bu3MUEeCKUX SBJICHHMI: MEXaHUYECKOE JABUKEHHUE, TEIUIOBOE JIBIXKEHHME YacCTHIL
BEI[ECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIKeHUe, nuddysus, ucnapeHue,
KUIIEHUE M KOHJEHCalus, IUIABJICHHE W KPUCTAUIM3aUus, HANpPaBICHHOCTb
TEIUIONEepeNaut,  JJEKTPU3ALMH  TeJl, HKBUIOTEHLUHUAIBHOCTH  MOBEPXHOCTH
3apSYKEHHOTO  IPOBOJHWKA, 3JEKTPOMArHUTHOM  MHAYKLUH, CAMOMHIYKIIHH,
3aBUCUMOCTH COIPOTHBIIEHHUS MOJYIPOBOJHUKOB "p-" U "n-THUNOB" OT TeMiiepaTypsl,
pe3oHaHca, UHTEpPEepEeHIUN BOJH, TUGPAKIUHN, AUCIEPCUH, TOJHOTO BHYTPEHHETO



otpaxeHnusi, porodddekrt, puznueckre TPUHITUIBI CIIEKTPAITBHOTO aHAINM3a U PadOThHI
nasepa, "anbda-" u "0era-" pacnajsl saep, raMMa-u3IydeHHE SEp;

I[IP16 chopMupOBaHHOCT, YMEHHMM NPUMEHSTh 3aKOHBI KJIACCHUECKOM
MEXaHUKHU, MOJEKYJISIpHOH (UMK ¥  TEPMOJIMHAMUKH, DIIEKTPOIMHAMUKH,
KBaHTOBOW (PM3UKM JJI aHAIM3a U OOBSICHEHHUS SIBICHUN MUKPOMHUpPA, MAKPOMHUpPA U
Meramupa, pasauyarbh YCJIOBHsS (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (PU3HUECKHUX
3aKOHOB, IIOHMMAaTh BCEOOMMIM XxapakTep (GYHIAMEHTAIBHBIX 3aKOHOB (3aKOH
COXPAaHEHMS MEXAaHWYECKOM DHEPIUM, 3aKOH COXPAaHEHUs HWMIIYJIbCa, 3aKOH
BCEMHUPHOIO TATOTEHHUS, MEPBbIA 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAaHCHUS
NEKTPUYECKOr0  3apsiia, 3aKOH COXPAaHEHHs SHEPrUM) W  OrPaHUYEHHOCTH
UCTIONb30BAaHUSI YAaCTHBIX 3aKOHOB; AaHAJIW3UPOBATh (PU3MYECKHE IPOLIECCHI,
WCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS, 3aKOHbI U 3aKOHOMEPHOCTH; OTHOCHUTEIBHOCTH
MEXaHUYECKOTO IBIKECHUS, (DOPMYyJIbl KHHEMATHKU PaBHOYCKOPEHHOTO JBUKCHMS,
npeoOpa3zoBanusa ['anuiiesd s CKOPOCTH U INepeMenieHusi, Tpu 3akoHa HproToHa,
INPUHLNN OTHOCUTENbHOCTH [anmmnes, 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHUS UMITYJIbCa U MEXaHUYECKON SHEPTUHU, CBSI3b Pa0OTHI CHIIBI C U3MEHEHUEM
MEXaHUYECKON DJHEPruM, YCJIOBUS PABHOBECUS TBEPAOrO TEJA; CBSA3b JABICHUS
UJICAIBHOTO Ta3a CO CpPEIHEHM KHUHETUYECKOM DSHEPIUEH TEIUIOBOIO JABWXKECHUS U
KOHIEHTpALIUE €ro MOJIEKYJ, CBSI3b TEMIIEPATYpbl BEIIECTBA CO CPEOHEU
KUHETUYECKOW DJHEPIUEM €ro 4YacTUll, CBs3b JaBJICHHUS MACAIBHOIO Ta3za ¢
KOHICHTpAIIMEW MOJIEKYJl M €ro TEeMIIEpaTypou, ypaBHeHHEe MeHaeneepa-
Kianeipona, nepBbli 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHHsS DHEPrUU B
TEIUIOBBIX IMPOLECCAax; 3aKOH COXPaHEHHUs JJIEKTPUUYECKOro 3apsna, 3akoH Kylona,
MOTECHIMAIBHOCTh  3JIEKTPOCTATUYECKOTO  TOJS,  HNPUHIMUII  CYNEPHO3UIUU
ANEKTpUYECKUX mnoJsiek, 3akoHa Kynona; 3akonbl Oma i ydacTka LieNUd U JUIs
3aMKHYTOM AJEKTPUYECKON Lenu, 3akoH J[koynsa-JIeHna, 3aK0H 3JIEKTPOMarHUTHON
MHOYKUUH, TpaBwio JleHna, mocTynaThl CHENUATBHOM TEOPUH OTHOCUTEIIBHOCTH
OWHINTeNHa, ypaBHeHHEe OWHImTeHHA s ¢doTodddexTa, TEepBbII H BTOPOU
noctynatel bopa, mpuHmmMnm HeompeaeneHHOCTH ['elizeHOepra, 3aKOH COXpaHEHUS
3apsiia, MacCOBOTO YHMCIIa U SHEPTUU B SAEPHBIX PEAKIUAX, 3aKOH PaJHMOAKTUBHOTO
pacraja;

[IP17  chopmMupoBaHHOCTH  YMEHHM  TPUMEHSATH  OCHOBOTMOJIATAIONINe
ACTPOHOMHUYECKHE TIOHATHS, TEOPUM W 3aKOHbl HJisi aHaiM3a W OOBSICHEHUS
(bu3MYEeCcKUX MPOIECCOB MPOUCXOIAIIMX Ha 3BE3/laX, B 3BE3JIHbIX CHUCTEMax, B
MEXTaJIaKTUYEeCKOU cpefie; ABMKEHUSI HEOECHBIX Tell, HIBOJIIOIUH 3Be3/ U BceneHHol;

IIP18  cdopmupoBaHHOCTH YMEHUW  HCCleIOBaTh U  aHAJIU3UPOBATh
pa3zHooOpa3Hbie  (U3MUYECKUe SIBJICHUS W CBOMCTBA OOBEKTOB, MPOBOIAUTH
CaMOCTOSITEJIbHBIEC UCCIICIOBAHUSI B PEAIbHBIX U JIAOOPATOPHBIX YCJIOBUSAX, YUTATh U
aHAJM3UPOBATh XAPAKTEPUCTUKU MPUOOPOB U YCTPOMCTB, OOBSCHSITH MPUHIUIIBI UX
paboThI;

[TP19 cdhopmupoBaHHOCTH MPEACTABICHUI O METOAAX IMOJYYCHUS HAYyYHBIX
ACTPOHOMHUYECKUX 3HAHUH; BIIAJICHUE YMEHHUSMHU CaMOCTOATEIHHO (DOpMyIHpOBaTh
Uenb HccienoBaHusi (MpOEKTa), BbIABUTaTh THUIOTE3bl HAa OCHOBE 3HAHMS
OCHOBOTIOJAralommMx (U3NYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPSATh HUX
OKCIIEPUMEHTAJILHBIMU  CPEICTBAMU; IUIAHUPOBaTh W TPOBOAUTH (hu3mdecKue
AKCIEPUMEHTHI, OIHUCHIBATH U AHAJU3UPOBATh MOJYYEHHYIO TIPU BBINOJHEHUH
HKCIIEpUMEHTAa H(OPMAIUIO, ONPENEIATh JOCTOBEPHOCTh MOJTYUYEHHOTO PE3yJIbTaTa;



[1P20 chopmMHupOBaHHOCTH YMEHHUS pPEIlIaTh PAaCYETHBIE 3a]]a4 C SIBHO 3aJaHHOMN
U HESIBHO 3aJaHHOM (U3MYECKOM MOJENbI0: Ha OCHOBAHMM aHajn3a YCIOBUS
BBIOMpATh (U3MUECKUE MOJENIM, OTBEYaloIIHe TpeOOBaHUAM 3aJlayd, MPUMEHSThH
bopMysbl, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYyJaThl (DU3UYECKUX TEOpUU MpHU
MCIIOJIb30BaHUM MAaTEMATHYECKUX METOJOB PELICHHUS 3aJad, MPOBOAUTH pAacUeThl Ha
OCHOBAaHWH HMEIOLIUXCS JAHHBIX, AHAJW3UPOBAaTh PE3yJbTaTbl U KOPPEKTUPOBATH
METOIbl PELICHHS C YYETOM IIOJYYEHHBIX pPE3YyJbTAaTOB; pEIIaTh KayeCTBEHHBIE
3a/lay, TpeOyrollre NPUMEHEHHs 3HaHU W3 Pa3HbIX PA3ZeNIOB IIKOJBHOIO Kypca
bu3nKy, a TaKke MHTETPALMUA 3HAHUM U3 JPYTHX MPEIMETOB €CTECTBEHHOHAYUHOTO
LMKJIa: BBICTPAMBAaTh JIOTMYECKYIO IIEMOYKY PACCYKIEHUN C OMOpOM Ha M3yUYCHHbIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKHE SIBIICHUS;

[1P21 cpopmupoBaHHOCTH YMEHUI aHAIM3UPOBATh M OLIEHUBATH MOCIEICTBUS
OBITOBOW M MPOW3BOJCTBEHHOM JESATEIBLHOCTH YEJIOBEKA, CBA3AHHON C (PU3MUECKUMHU
IpoleccaM, € TO3ULUKA HSKOJOTMYECKOM O€30MacHOCTH; MPEACTABICHUN O
pallMOHAIBHOM  MPUPOJIONOIB30BAHUHU, a TakKK€ Pa3yMHOM HCIIOJIb30BaHUU
JOCTUKEHUW HAyKH W TEXHOJIOTMH JJId JAJbHEWILIETr0 Pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBA;

[1P22 oBnageHue pa3au4HbBIMUA criocobamu paboTel ¢ uHOOpMaIein
(U3NYECKOTO COAEpXKAHUS C MCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMALIMOHHBIX
TE€XHOJIOTUH, Pa3BUTHE YMEHHMH KPUTHYECKOTO aHAIM3a U OLICHKH JOCTOBEPHOCTH
noJiyqaemMoi HH(popManuu;

[IP23 oBmameHue OpPraHU3alMOHHBIMH W TO3HABATEIBHBIMH  YMEHUSIMH
CaMOCTOATENLHOTO MPUOOPETEHUS! HOBBIX 3HAHUW B TPOLIECCE BBINOIHEHUS
MPOEKTHBIX U Y4eOHO-UCCIEAOBATEILCKUX pabOT, YMEHMsIMU pabOTaTh B TPYyIMIE C
BBINIOJIHEHUEM PpA3JIMYHBIX COLUANBHBIX pOJEH, IUIAHUPOBAaTh padbOTy TpPYyMIIbL,
pPaMOHAIBHO PacHpeeisaTh ACSITENbHOCTh B HECTAHIAPTHBIX CUTYAIUSIX, aleKBATHO
OLICHMBAaTh BKJIAJ KAXKJIOTO M3 YYaCTHUKOB IPYMINbl B PEUIEHUE paccMaTpUBAEMOM
pOOJIEMBI;

[1P24 cdopMupoBaHHOCT, MOTHBAIMKM K Oyayimed mpodeccruoHanbHON
JESTEIBHOCTH IO CTIEUUATBHOCTAM (PU3UKO-TEXHUUECKOTO MPOuIIs.

CunxpoHusanus odpa3oBarebHbIX pe3yabTaToB @I'OC COO u ®I'0C CI1IO

HaunmenoBanue HaumeHnoBanue HaumenoBanne OK, I1K
JIMYHOCTHBIX NpeaIMeTHbIX (B coorBercTBUHU ¢ PI'OC CIIO no 08.02.01
pe3yabTaToB pe3yabTaToB CTpOuTENbCTBO U IKCIDIyaTans 3IaHAH U COOPYKCHUM)
(JIP) (ITP)
corjacao ®I'oC | coraacuo ®I'OC COO
COO
JIP1-JIP18 TIP1-I1P24 OK 1 Be16upats crmocoOsI pereHus 3a1a4q

po(heCCHOHANBHON JIEATEIIbHOCTA IPUMEHUTEIHEHO K
Pa3IMYHBIM KOHTEKCTaM

OK 2 Hcmonb30BaTh COBPEMEHHBIE CPEICTBA TIONCKA,
aHaNM3a ¥ UHTEepIpEeTay NHPOPMAIUN 1
WH(POPMAITMOHHBIC TEXHOJIOTUY JIJISl BHITTOJTHEHHUS 33144
podeCCUOHATILHON IeATeTFHOCTH

OK 3 [ImaaupoBaTh 1 peaTn30BLIBATE COOCTBECHHOE
npodecCHOHANIBHOE M TMYHOCTHOE PAa3BHUTHE,
NPEANPUHUMATEIBCKYIO ICSTEIBHOCTD B
npodeccCuoHanLHOM cepe, UCIIOTBE30BaTh 3HAHUS 110




HaumenoBanue HaumenoBanue
JUIHOCTHBIX NpeIMeTHbIX
pe3yJbTaToB pe3yJbTaToB

(JIP) (ITP)
corsaacuo ®IOcC corsaacao ®IOC COO
COO

HaumenoBanue OK, IIK
(B coorBercTBHE ¢ @T'OC CITIO mo 08.02.01
CTpouTeNnbCTBO M AKCILTYaTalus 3IaHUI U COOPYKEHH )

(hMHAHCOBOI TPaMOTHOCTH B Pa3IMYHBIX JKU3HEHHBIX
CUTYyaIHsX;

OK 4 DddexTnBHO B3aMMOCHCTBOBATh M pabOTaTh B
KOJUIEKTHBE ¥ KOMaH/Ie

OK 5 OcymiecTBIATh YCTHYIO U TUCEMEHHYIO
KOMMYHHKAIIMIO Ha TOCYAapCTBEHHOM si3bike Poccuiickoit
denepanun ¢ y9eTOM 0COOCHHOCTEH COMMATEHOTO U
KyJbTYPHOTO KOHTEKCTa

OK 6 I1posBnsTh rpaXJaHCKO-IATPUOTHUECKYIO MO3HILIHIO,
JEMOHCTPHPOBATH OCO3HAHHOE [TOBEJICHHE Ha OCHOBE
TPaIUIIMOHHBIX O0IICYEIOBEUeCKUX IIEHHOCTEH, B TOM
YHUCIIE C YIETOM

rapMOHH3AINN MEKHAMOHAIBHBIX U MEKPEIUTHO3HBIX
OTHOIICHUH, MPUMEHSTH CTAHIAPTHl aHTUKOPPYIIIHOHHOTO
MTOBEICHUS;

OK 7 CopneiicTBOBaTh COXpaHEHHUIO OKPYIKaIOIIeH Cpe/Ibl,
pecypcocOepeKeHHI0, TPUMEHSITH 3HaHUSI 00 U3MEHEHUH
KIIUMaTa, TPUHIUIIB OEPEKITNBOTO TTPOU3BOJICTBA,

3G PEKTUBHO JeCTBOBATH B YPE3BBIYANHBIX CUTYAIHSIX
OK 8 Hcnonk3oBath cpeacTBa pU3MIECKON KyIbTYphI IS
COXpaHEHUS U YKPETUISHUS 3I0pPOBbS B TIpOIIecce
pohecCHOHATBHON NEATENbHOCTH U TIOICPIKaHuUs
HEO0XOIMMOTO YPOBHS (PU3UUECKON OATOTOBICHHOCTH
OK 9 Ilonb30BaThbest MpodecCHOHAIBHON TOKYMEHTaLeH
Ha TOCYJapCTBEHHOM ¥ MHOCTPAHHOM SI3bIKaX.

IIpeemcTBeHHOCTH 00pa3oBaTebHBIX pe3yabTaToB @PI'OC COO (nmpeaMeTHBIX)
¢ oopaszoBarenbHbIMU pe3yiabTaTamu @I'OC CIIO
(npodeccroHanbHO-OPUEHTHPOBAHHASA B3aUMOCBA3b 0011€00pa30BATENBLHOTO
MpeaAMETa CO CIEUUATbHOCTbIO)

HaumenoBanne npeameTtHsix pedyiabtatoB @PI'OC COO,
HMEIINX B3aUMOCBA3b ¢ 00pa3oBaTeIbHbIX Pe3ybTATOB

HanmMenoBanue o0menpogeccuoHaJIbHbIX
AHUCHUTINH, TPo(eccHOHATBHBIX MOAYJIel

OrocC CiIo (MJK) c o0pa3oBaTeibHbIMU
pe3yJbTaTaMu, HMEIOIHMH B3aMMOCBSI3b C
npeameTHbiMu OP
[IP14 cdopmupoBanHOCTE yMeHHsi pasnuuarh yciaosus | OIL02 Texnudeckas MexaHuKa

MPUMEHUMOCTH MOJEICH (U3NYECKUX Tl U MPOIECCOB
(sBJIEHWI): WHepIMAIbHAS CUCTEMa OTCYeTa, MaTephalbHas
TOYKa, PABHOYCKOPCHHOE [IBMXKCHHME, CBOOOJHOE IaJieHuE,
aOCOMIOTHO ympyras aedopmarus, aOCOJITHO YIPYyroe Hu
a0CONIFOTHO HEYNpPYroe CTOJIKHOBEHHWS, MOJellell Trasa,
KUJIKOCTH U TBEPAOTO (KPUCTAILIMYECKOTO) Tela, UAeaTbHOTO
rasa, TOYCUHBIA 3apsi, OAHOPOIHOE JJIEKTPHUUECKOE IOJIE,
OJTHOPOJIHOE MAarHWTHOE IOJIe, TAPMOHHYECKHUE KOJICOaHMS,
MaTEeMaTHYECKUI MasTHUK, UJCaIbHBINA MTPYKUHHBIN MasSTHUK,
TapMOHHMYECKUE BOJHBI, UI€AJIbHBIN KOJIeOaTeNbHBIH KOHTYD,
TOHKas JIMH3a; MOJEJIE aroMa, aTOMHOTO fJipa U KBaHTOBOM
MOJICTTH CBETA;

IIP15 chopMUpPOBaHHOCT, YMEHHUS OOBICHATH OCOOCHHOCTH
MPOTEeKaHUsl QU3NICCKUX SBJICHUM: MEXaHHMYECKOE JIBIDKCHHE,

YMmeTs:

- BBINIOJIHATH PacyeThbl Ha MPOYHOCTH,
KECTKOCTh U yCTOﬁQHBOCTB JJIEMEHTOB
COOPYKEHHH;

- ONpENeNATh AaHATUTHYECKUM U rpaduuecKum
croco0aMy yCHIIUSI, OTIOPHBIE PeakIiu 0ajok,
epm, pam;

3HaTh:

- 3aKOHBI MEXaHHUKHU 1e(hOPMHUPYEMOTO
TBEPJIOIO Teja, BUbI AeGopMalinii, OCHOBHbBIC
pacuersl;

- OTpeieNieHUE HAPaBJICHHS PEaKLIUH CBA3H;
- OIIpeIeIEHUE MOMEHTA CUJIbl OTHOCUTENIBHO
TOYKH, €TI0 CBOMCTBA;




TEIUIOBOE JIBU)KCHUE YACTHI BEIIECTBA, TEINIOBOE PABHOBECHE,
OpoyHOBCKOe nBWXeHME, U (dy3us, UCIapeHHe, KUICHUE U

KOHJICHCaIuA, IIJIaBJICHUC )51 Kpuctajuii3anus,
HaIpaBJICHHOCTDH TEIIonepeaaim, QJICKTPU3AIUA TCII,
OKBHUIIOTCHIMUAJIBHOCTHU IMMOBCPXHOCTHU 3apSAKCHHOT'O

MMPOBO/IHKKA, 3JIEKTPOMATHUTHOW WHIYKIUU, CAMOWHIYKIIVH,
3aBHCHMOCTH COIIPOTHBJICHHS TOJYIPOBOAHHUKOB "p-" m "n-
TUTIOB" OT TEMIICPATyphl, PE30HAHCA, UHTEPPEPEHIIUN BOJIH,
TUGPAKIMA, TUCTICPCUH, TIOJTHOTO BHYTPEHHETO OTPaXKCHUS,
dhoTodrpdexT, huzmueckre MPUHITUIILI CIIEKTPATHLHOTO aHAIN3a
" paboTHl nazepa, "anbda-" u "Oeta-" pacmampl smep, raMMa-
U3ITy4eHue gJep;

[IP16 cdopmMupOBaHHOCTP YMEHHWH TPUMEHSTH 3aKOHBI
KIIACCUYECKON  MEXaHWKH, MOJIEKYJSIpHOW  (H3UKH W
TEPMOJIUHAMHKH, JICKTPOJAMHAMUKU, KBAHTOBOW (DU3UKU IS
aHaJIn3a M OOBSCHEHUS SBJICHHNA MUKPOMHpA, MaKpOMHpa U
Merammpa, pasiau4daTh yciaoBHA  (TpaHUIBI, OOJACTH)
MIPUMEHUMOCTH (DU3UYECKUX 3aKOHOB, IMMOHMUMATH BCEOOIIHIA
xapakTep (yHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpaHEHUS
MEXaHWYECKOW DPHEPrHH, 3aKOH COXPAaHCHHS WMITYIbCA, 3aKOH
BCEMHPHOTO TATOTEHHsI, TEPBBIA 3aKOH TEPMOJUHAMHUKH,
3aKOH  COXpaHEHHWs  JJEeKTPUYECKOro  3apaja,  3aKoH
COXPAaHCHUS HHEPrUM) M OrPAaHUYCHHOCTh HMCIIOJIb30BaHUS
YaCTHBIX 3aKOHOB; aHAIM3HPOBATH (PU3NUECKHE IPOIIECCHI,
HCTIONB3YS OCHOBHBIE MOJIOXKEHUS, 3aKOHBI u
3aKOHOMEPHOCTH; OTHOCHUTEIBHOCTh MEXaHUYECKOTo
IOBWOKEHHUSA, (GOPMYIBl KHHEMATHKH  PaBHOYCKOPEHHOTO
IOBWOKEHHS, TpeoOpa3oBaHusi [amwmes mis CKOPOCTH U
TepeMeneHus, Tpu  3akoHa  HeloToHa, TIPUHITAT
OTHOCHUTEILHOCTH [ anmiesi, 3aKOH BCEMHPHOTO TATOTCHHUS,
3aKOHBI COXpaHEHHS WMITYJIbCA W MEXaHHYECKOW DHEPIHH,
CBs3b pabOTHI CHJIBI C U3MEHEHHEM MEXaHWYEeCKOW >HEpIuu,
YCIIOBUSI DPAaBHOBECHS TBEPJAOTO TeJa; CBSI3b JaBJICHUS
WIealbHOTO Ta3a CO CpelHeld KHHEeTUYEeCKOH JHeprue
TEIJIOBOTO JBM)KEHUSA M KOHIIGHTpaldeld ero MOJeKyJl, CBA3b
TeMIepaTypbl BEIIECTBA CO CPEAHEN KMHETUYECKOW dHEpruen
€ro  4YacTWI, CBS3b JaBJIICHUS WACATBHOIO Ta3a ¢
KOHIIEHTpAIMel MOJIEKYJ M ero TeMIlepaTypol, ypaBHEHHE
MenneneeBa-Knaneiipona, mepBblii 3aKOH TEPMOJMHAMUKH,
3aKOH COXPaHEHHUs JHEPruu B TEIUIOBBIX NpOIleccax; 3aKOH
COXpaHEHHWs DIEKTPUUYECKOro 3apsaa, 3akoH KymoHna,
MOTEHIIHATBHOCTh  AJIEKTPOCTATHUECKOTO  IMOJISl, TPUHIIUT
CYHEPIIO3ULIMMA  DJIEKTpPUYECKHUX Mose, 3akoHa Kysona;
3akoHbl Oma JuIs  ydYacTka TIIenmd | JIs  3aMKHYTOM
SJEKTpUYecKor  1enu, 3akoH Jxoynsa-JIeHuma, 3akoH
AJIEKTPOMAarHUTHOW HMHIYKIWH, TpaBwio JleHa, mocrynaTel
CICUUaIbHOM  TEOpUM  OTHOCUTEIBHOCTH  ODWHILITEHHA,
ypaBHeHue DifHiureiiHa 1t Gortodddexra, nepBblid 1 BTOPOH
noctynarel bopa, npuHImn HeonpeaeaeHHocTH [ eizenOepra,
3aKOH COXpaHEHHWS 3apsija, MacCOBOTO YHCIa W JHEPTHUU B
SIIEPHBIX PEAKIVSIX, 3aKOH PAJIMOAKTUBHOTO pacraja

- THITBI HATPY30K M BHJIBI OTIOp OOk, hepm,
paM;

- HanpsDKEeHUs 1 AedopManuy, BOZHUKAIOIINE B
CTPOUTEINIBHBIX AJIEMEHTaX IpHU padoTe 1oz
HarpysKkou;

- MOMEHTBI UHEPLIUH ITPOCTHIX CEUEHUN
3JIEMEHTOB H Jp.

OI1.03 OcHOBBI ANEKTPOTEXHUKH
YmMmers:

- YATATh IEKTPUIECKHE CXEMBI
3HaTh:

- OCHOBBI JIEKTPOTEXHUKH;

- YCTPOWCTBO W  MNpUHUIMO  ACHCTBUSA
3JEKTPUIECKUX MallliH u
Tparc(popMaTopoB;

- YCTPOMCTBO U MPUHIIMI ACUCTBUS
anmaparypsl yIpaBJIeHUs
3JIEeKTPOYCTaHOBKaMH.

[IM.01 Yyactue B MpOEKTHPOBAHUHU 3aHUN U
COOpYXKEHUU

YMmeTs:

- BBIMOJIHATH pacyeThbl Harpy30K, JeHCTBYOLINX
Ha KOHCTPYKIIHU;

3HaTh:

- BH[BI U CBOWCTBA OCHOBHBIX CTPOUTEIBHBIX
MaTepUaJIOB, MU3ACIUNA M KOHCTPYKLHH, B
TOM 4ucIe MIPUMEHAEMBIX npu
3JIEKTPO3AILHUTE, TEIUIO — U 3BYKOHU3OJIALNH,
OTHE3allUTe, IIPU CO3/IaHUU PELICHUH IS
BIQXHBIX M  MOKPBIX  IOMEIIECHUI,
AHTHBAHIAJIbHOM 3aILUTHI




[

3. OBBEM YUYEBHOI'O IPEAMETA U BU/Ibl YYEBHOU PABOTBI

vrooed BEEHUIIDLEOLDONWE)

= <
S
L =3 AWOH N
2 2 oM T 25 8
& =
= =
P = vrooed EEHIIrSLEOLDONED)
=3
= (=23
= —J
=
= WOH DD
s LI L
=
=
= vrooed BEEHUIDLEOLDONWE)
=
=3 (==}
= ~—
= =2 WOH ST NID 9
5 =
= =
= = vrooed EEHYIINOLEOLDONED)
= ~
= ~—
= WOoH LI WO S
=
=
=
&5 Nv-.cwﬂm HKEHIIOLKEOLDOWNWE )
= (=)
= 1
= x
S =2 O T NOD P
= £
£, =
—
m = vrogoed BEEHIILEOLDONE D)
= ~—
BM WOM L I INDD €
s
= ~—
=2 vrooved EEHYAIPLEOLDONED)
Y N
m <~
= =2 WOM T NSD T ~—
= £
s =
—_—
=3 vrooued KEEHUIINPLEOLDONE)
S o
= ~ o
P =3
WOH LT WWID [
EUNELDJLLE BEHROLANKOwod g | &Y =t
nmnerarAomoy [ = Y
=
>
=
- =
=
(=3
=1 o2
s = exuriedry =
= =
gl £
= =y = (raradodir)
=l el = = oo
= = = arogoed saaoo>dAA
= = = =
=| = = = [x=3
S E|E| = =
=
s| = = — BEuLEHEE Liedua ¥ “goerr [
2l 2| E| 2
= = = =
2l = = =
m m M N.... adeHn WOD ‘UuMmIIdIr ‘uwrod g o
- <~
=S =@ = ) ~
gl =] =
= 2
=.
= = MMLEHEE XIMHOOh A oa33g | <© | &2
3 ~
==}
vroovd BEHOOh A BEEHIISLEOLDONWE D) o
—
MMHOLOIAT O uoddadyhupied onwdod a "= L g
maeAdieH MOHALPLEaOosed 00 NILOO = | 3
—
= didonod g
=
5 drLo>onwad> £
=y
=
= drLo>smnwad 9
=
=
ES drLoonoed ¢
= >
=-
= drioonwas ¢
>
=
= dridonwad ¢
=
= o
-
= drLoonwad ¢
=
=
(=] drLo>omWod |
[
=
=
-
=
=3
=
=
=
=1
=
s E
= 2
= =
=
= =
= Py
s =
= m [N
=
=
)
g =
=
m =
= =]
=5 =
@
=
=
=
=2
=
=
= =
g =
= m
=
=
= —
=

0VIL 06




4. TEMATUYECKOE INTAHUPOBAHUE U COJAEP KAHUE YYEBHOI'O ITPEIMETA

Oo0bem Hanpasjenus
B BOCIIUTATEJILHOM
qacax/ JeATeJbHOCTH
HaumeHoBaHme pa3nesioB BT.H.B
" Tem Conep:xanue y4ed0HOro MaTepuasia ¢dopme
NPaKTH
YecKou
MOJATOT
OBKH
Pazpnen 1. HAYYHBII METO/] TIO3HAHUA ITIPUPOIBI
Tema 1.1 1 Hay4Hblii MeTOX NO3HAHUS NIPUPO/BL. 1 LIEHHOCTH Hay4HOI'0
Hay4nblii MeTO 3navenue ¢puU3UKU B P0G ecCHOHAILHOI 1esITeILHOCTH. TO3HAHUSA
MO3HAHNS MPUPOABI Ousuka - QyHAaMeHTanbHas Hayka O mpupoje. HaydwHblii METOA TMO3HAHUS U METOJBI
uccien0BaHusl GU3MUECKUX SBICHUN. DKCIIEPUMEHT U TEOPHsl B IPOLIECCE TO3HAHUS IPUPOIBI.
Habnronenne u oskcmepument B ¢usuke. CrnocoObl m3MepeHUs: (DU3NYECKUX BEITUYUH
(ananoroBble ¥ HU(PPOBBIE U3IMEPUTEIBHBIC TPHUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIC CUCTEMBI).
[lorpemnoctn  w3Mepenuit  (u3myeckux BenuunH (aOCOMOTHAS W OTHOCHTEIHHAS).
MonenupoBaane (pU3NUECKUX SBICHHH W TPOLECCOB (MaTepuaibHAs TOYKa, aOCOIIOTHO
TBEpJOC TEJOo, HAcalbHAs JKUIKOCTb, HACANBHBIN Tra3, TOYCHHBIA 3apsm). [umotesa.
dusnyeckuii 3aK0H, TPAHUIIBI €T0 TpUMeHNMOCTH. Pu3ndeckas Teopus. Poib u MecTo Qu3NKH
B (OPMHPOBAHUH COBPEMEHHONW HAayYHOW KapTHUHBI MHUpPA, B NPAKTHYECKOH NESTEIBHOCTU
JIFOJIEH.
2,3 | JladopaTopHas paboTa 2
H3mepeHue cuiIbl TOKA U HANIPSZKEHMS] B LeNH.
W3mepenne cuibl TOKA U HANPSDKEHUS B LETH [TOCTOSHHOTO TOKA MPH IMTOMOIIY aHAJIOTOBBIX U
HUPPOBBIX H3MEPHUTENLHBIX MPHOOPOB. 3HAKOMCTBO ¢ 1H(POBOI NabopaTopueit mo (u3MKe.
[Tpumeps! n3mepeHust GU3NIECKUX BETUYHH IPU MOMOIIY KOMIIBIOTEPHBIX 1aTYNKOB.
Paznen 2. MEXAHHUKA
Tema 2.1 ConepxaHnue yaeO0HOTO MaTepraa 2
Tema 1. KunemaTuka 45 MexanndyecKoe ABH:KEHNE M €ro OTHOCHTEJIbHOCTD LIEHHOCTHU HAaY4YHOT'O
Onucanue MeXaHN4YeCKOT0 IBHKEHUSI. TTO3HAHU

Mexanndeckoe JBHKCHHUC. OTHOCHUTENIHLHOCTh MEXAaHUYECKOIO JBHKCHUS. Cucrema orcyeTa.
HpHMa}I )41 06paTHa$1 3aJa4 MCXAaHUKH. Pa,I[I/IyC-BeKTOp MaTepHaanoﬁ TOYKH, CTO IMPOCKIHUN




Oo6bem Hanpasjenus
B BOCIIMTATEJIbHOI
qacax/ JeATeJbHOCTH
HanmeHoBaHHue pa3ejioB 8T.4.B
— Conep:xanue yueOHOro MaTepuaJia popme
NPaKTH
YyecKoit
MOJATOT
OBKH
Ha OCU cHCTeMbl KoopauHat. Tpaektopusa. Ilepememienne, cKOpocTb (CpemHss CKOPOCTb,
MI'HOBEHHAs! CKOPOCTb) M YCKOPEHHME MAaTe€pUaJbHONW TOYKH, MX MPOEKIMH Ha OCH CHCTEMbI
koopauHat. ClnokeHHne nepeMelIeHni 1 CI0KEeHHe CKOPOCTEH.
6,7 | PaBHOMepHOe NpsSIMOJIMHEIiHOE IBMKEHHE 2
PaBHOycKkopeHHOE NPSAMOJIMHEITHOe IBHKEHH e
PaBHOMEepHOE U paBHOYCKOpEHHOE NPSMOJIMHEHHOE IBMKEHHE. 3aBUCHUMOCTh KOOpPIUHAT,
CKOPOCTH, YCKOPEHHUSI U IIyTH MaTepPHAaIbHON TOYKH OT BPEMEHH U UX TpaduKu.
8,9 | CBoGoanoe nanenmue. 2
JBH:KeHne MO YIJIOM K TOPU3OHTY.
CBobogHOe maneHue. YCKOpeHHe CBOOOTHOTO TaAeHWs. J[BmkeHue Tema, OPOIMIEHHOTO MO
YTJIOM K FOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU M YCKOPEHMS MaTepHaIbHON TOYKU
OT BPEMEHH U UX I'papuKH.
10,11 | /IBu:KeHHE MO OKPYKHOCTH KAK MEPHOTUIECKOE. 2
PaBHOMepHOe 1BH:KEHHE N0 OKPY/KHOCTH.
Kpusonuneitnoe asmxenue. J[BmkeHHe MaTEepHAIbHON TOYKH MO OKPYKHOCTH. YTIOBas H
NUHeHHast ckopocTbh. [lepron u yactoTta oOpameHus. LleHTpocTpemuTensHoe (HOpMalbHOE),
KacaTeJIbHOe (TaHI€HLHMAJIbHOE) M IOJIHOE YCKOpPEHHE MaTepHalbHOH ToukH. TexHuueckue
YCTpOfICTBa N TCEXHOJOIMYECKUE IPOUECChI: CIMAOMETP, ABHXXCHHUE CHapAI0B, LCIIHBIC,
IIECTCPCHYATHIC U PEMCHHBIC IEPEaaun, CKOPOCTHEIC J'II/I(i)TI)I.
12,13 | demoHcTpanuu. Mozeinb CUCTEMBI OTCUETA, MIUTIOCTPALIMS] KHHEMATHYECKUX XapaKTEPUCTHK 2

nBwkeHns. CrocoObl MccneoBaHus ABIKEHUH. MIuTiocTpays npeaeabHoro nepexona u
M3MepeHre MIHOBEHHOH ckopocTH. [IpeoOpa3oBanne ABMKEHUI ¢ NCTIOIB30BAHUEM
MexaHu3MoB. [lazienue Ten B Bo3lyxe U B pa3pexeHHoM IpocrpaHcTse. Habionenue
JBIDKEHHS Tella, OpOLIEHHOrO MO/ YIJIOM K TOPH30HTY U TOpu30HTanbHO. HampaBnenue
CKOpPOCTH TIPH JBM)KEHUH TI0 OKpYKHOCTH. [IpeoOpa3oBaHre yrioBoil CKOPOCTH B PETyKTOPE.
CpaBHeH#He TyTed, TPACKTOPH, CKOPOCTEH ABMKEHHUS OJJHOTO M TOTO JK€ Tella B Pa3HbIX




Oo6bem Hanpasjenus
B BOCIIMTATEJIbHOI
qacax/ JeATeJbHOCTH
HaumeHoBaHue pa3jiesioB 8 T.4. B
— Conep:xanue yueOHOro MaTepuaJia popme
NPaKTH
YyecKoit
noaroT
OBKH
cucTeMax OTCUeTa.
14,15 2
[pakTnyeckune 3aHATHS
IMpakTukyMm (pelieHue 3a1a4)
W3yueHne HepaBHOMEPHOIO IBIXKEHHUS C ILIEIbIO ONpENesIeHHs MIHOBEHHOW CKOpOCTH. M3mepeHue
YCKOpPEHMsI IpU NPSAMOJIMHEMHOM PpaBHOYCKOPEHHOM JBHKEHUM II0 HAKIOHHOW IIJIOCKOCTH.
HccnenoBanve 3aBUCHMOCTH IIyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM JBHKeHUHU. M3mepeHue
YCKOpEHUsI CBOOOTHOTO TaeHus (PEKOMEHIOBAHO UCTIOIh30BaHNE ITUPPOBOA Ta00paTOPUH).
Uzyuenne nBwKeHHWS Tena, OpOIIEHHOrO TOpH30HTalIbHO. [IpoBepka THUMOTE3bI O MPSIMOKN
MPOTIOPIIMOHANBHOW 3aBUCUMOCTH MEXKIYy JALHOCTBIO TIOJNETAa M HayallbHOM CKOPOCTBIO Telna.
Wzyuenne nBWKEHUs] Tela MO OKPY>KHOCTH C MOCTOSHHOM MO MOAYJIIO cKopocThio. MccnemoBanue
3aBHCHUMOCTH IIEpHOJa 00palleHus] KOHHUYECKOI0 MasiTHUKA OT €ro napaMeTpoB.
CamocTosTenbHas pabota o0yJarommxcs’ 1
Tema 2.2 /lunamuka Conepsxanue yaeOHOTO MaTepuana 2
npodecCuoHaNbHO-
16,17 | IlepsBslii 3axon HeioTOHA. TPYZIOBOTO BOCIMTAHMA
HNuepuunansHbie cHCTEMBI 0TCUYETA. HCHAOCTH HayHHOTO
[lepBoiii 3akoH Hprorona. MHepumansHble cucTeMbl oTcyeTa. IIpMHIMI OTHOCHTEIBHOCTH TO3HAHHA
l"anunes. HemnepuumaipHble CHCTEMBI OTCUETA (ONIpeesieHUe, IPUMEPBI).
18,19 | Macca. CuJa. 2

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




Oo6bem Hanpasjenus
B BOCHUTATEJIHLHOM
qacax/ JeATeJbHOCTH
HanmeHoBaHHue pa3ejioB 8T.4.B
— Conep:xanue yueOHOro MaTepuaJia popme
NpaKTU
YyecKoit
MOJATOT
OBKH
Bropoii u Tpernii 3akonsl HbroToHna
Macca tena. Cuna. [IpuHnun cynepniosunmu cui. Bropoit 3axon HeroToHa 11st MaTepransHON
toukH. Tpetuii 3akoH HploTOHA 111 MaTepUaAIbHBIX TOYEK.
20,21 | 3aKkoH BCEeMHPHOTO TATOTEHHUSI. 2
Cuna TsxecTH.
3aKOH BCEMUPHOTO TATOTEHHUS. DKBUBAJIEHTHOCTh I'PaBUTALIMOHHON U MHEPTHOM Macchl. Crita
TSDKECTH. 3aBUCUMOCTD YCKOPCHUA CBOGOHHOFO naaeHus OT BBICOTHI Ha/l MTOBEPXHOCTHIO
IIAHETHI U OT TeorpaduaecKoil mupoTsl. JBrmkeHne HeOECHBIX T U UX CITyTHUKOB. 3aKOHBI
Kennepa. IlepBasg kocMuueckasi CKOPOCTb.
22,23 | Cuua ynpyroctu. Bec Tena. 2
Cuaa Tpenus. Buasl Tpenus.
Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec tenma, aBmxkymierocs ¢ yckopeHueM. Cuia
TpeHust. Cyxoe Tpenme. Cuila TPEHHUS CKOJBKEHUSA M CWiia TpeHus mnokos. KoadduiueHt
TPCHUA. Cuita COIIPOTHUBJICHUA ITPU ABUIKCHUU TCJIa B JXKUAKOCTU WUJIM ra3€, €€ 3aBUCUMOCTE OT
CKOPOCTH OTHOCHUTEIHLHOT'O JABIKEHUSI.
24,25 | NaBaenne. Cuia Apxumena. 2
Hasnenue. ['mapocratudeckoe nasienue. Cuna Apxumena.
JdemMoHcTpanum:
H36JHOII6HI/IG JABWOKCHHUA TCJI B HWHCPHUAIBHBIX W HCUHEPIHUATIBHBIX CHCTEMAax OTCYETA.
[Ipuntun otHOcuTenpHOCTH. KadeHuwe IBYyX NWIWHAPOB WM IIAPOB Pa3HOM MAaCCHl C
OJIMHAKOBBIM YCKOPEHHEM OTHOCHUTEIBHO HEMHEPIUAIFHOW cHUCTeMbl OoTcueTa. CpaBHEHHE
PaBHOJIEHCTBYIONIEH NPWIOKEHHBIX K Tely CHWJI C MPOW3BENEeHHEM MacChl Tela Ha €ero
YCKOpEHHE B WHEPIHAIHHON CHUCTeMe OTcueTa. PaBeHCTBO CHII, BOBHHUKAIOIIUX B Pe3yJbTaTe
B3auMoOJie¥cTBU Tell. M3MepeHue Macc o B3aUMOIEHCTBHIO.
26 1

IIpakTH4eckue 3aHATHS
IpakTHKYM (pelieHue 3a/1a4)




Oo6bem Hanpasjenus
B BOCIIMTATEJIbHOI
qacax/ JeATeJbHOCTH
HanmeHoBaHHue pa3ejioB 8T.4.B
— Conep:xanue yueOHOro MaTepuaJia popme
NPaKTH
YeCKOH
noaroT
OBKH
TexHnueckue ycTpoiCTBa M TE€XHOJOTHMUYECKHE MPOLECCH: MOALIMITHUKY, IBM)KEHHE HCKYCCTBEHHBIX
CIIyTHHUKOB.
27,28,29 3
[pakTnyeckune 3aHATHS
IMpakTukyMm (peiieHue 3a1a4)
HesecomocTts. Bec Tena npu yckopeHHOM noabeMe U najeHuu. LleHTpobekHbIe MEXaHU3MBI.
CpaBHeHME CUI TPEHUS TIOKOs, KAUeHHUs U CKOJIbKeHUs. MI3Mepenue paBHOIEHCTBYIONIEH CUII TPU
JBIDKEHUH OpYCKa 110 HaKJIOHHOH miiockocTH. [IpoBepka runotessl 0 HE3aBUCUMOCTH BPEMEHH
JBIDKEHHS OpycKa IO HaKJIOHHOM IJIOCKOCTH Ha 33aHHOE PAaCCTOSIHUE OT €ro Macchl. MccnenoBanue
3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIHX B MPYKUHE U PE3NHOBOM 00pasiie, OT uxX AeGopMariuH.
WzydeHne nBIKEHUST CHCTEMBI TEI, CBA3aHHBIX HUTHIO, IEPEKUHYTON depe3 JeTkuii Ook. M3mepenne
Koa¢UIMeHTa TPEHUS IO BeIMYUHE yTiaoBoro kod3ddunuenta 3aBucumoctu Frp(N). MccreqoBanne
JBHOKCHUS OpyCKa 110 HAKJIOHHOH TUIOCKOCTH C IIEPEMEHHBIM KO3 GUITMEHTOM TpeHus. M3yuenue
JIBIDKEHHS TPY3a Ha BaJly C TPEHHEM.
CamocrosTenbHas paboTa 00ydaroIuXxcs 1
Tema 2.3 Cratuka Conepxanue yueOHOTO MaTepuaia
TBEPAOro Tejia 30,31 | A6cosroTHO TBEPAOE TEJIO. 2 LICHHOCTHU Hay4HOT' O
YcaoBusi papHOBecHUsI TBEPAOIO TeJia. IO3HAHMA
AbcomoTHO TBepaoe Teno. [locTymarensHOe W BpallaTeNbHOE JBHXKEHHE TBEPAOTO Tela.
MoMeHT CHuJIbl OTHOCHTENBHO ocu BpameHus. 1lnedo cuiel. CiioskeHue cuil, IPUIIOKEHHBIX K
TBepAOMy Teny. LleHTp TspkecT Tena. YCIOBUS PaBHOBECHS! TBEPAOro Tena. YCTOMUYHMBOE,
HeycToilunBoe, Oe3pa3inNyHOe paBHOBecHE. TeXHHYECKHE YCTPOHCTBAa M TEXHOJOTHYECKHE
MPOIIECCHI: KPOHIITEWH, CTPOUTENBHBINA KpaH, peleTyaTbie KOHCTPYKIIHH.
JdeMoHcTpanmu:
YcnoBus paBHOBecusi. Bujipl paBHOBECHS.
32 1

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




Oo6bem Hanpasjenus
B BOCHUTATEJIHLHOM
qacax/ JeATeJbHOCTH
HaumeHoBaHue pa3aesioB 8T.14. B
— Conep:xanue yueOHOro MaTepuaJia popme
NpaKTU
yecKou
MOJATOT
OBKH
IIpakTHyeckne 3aHATUA
IIpakTukyMm (peuienue 3axa4)
Hccnenoanue ycnoBuii paBHOBECHS TBEPAOTO Tella, UMEIOIIET0 OCh BparieHus. KoHcTpyupoBaHue
KPOHIITEIHOB U pacyeT CHJI YIpyrocTH. V3y4eHrne ycTOMYMBOCTH TBEPOTO TENa, IMEFOIIEro TUIOIAIb
OTIOPBL.
Tema 2.4 3akoHbl Copepskanue yaeOHOTO MaTepuana 2
coxpaHeHusi B Mexanuke | 33,34 | 3akoH coXpaHeHHUsI HMITYJIbCA. npodecCuoHaIbHO-
PeakTuBHOE NBH:KEHHeE. TPYIOBOT'O BOCTIMTAHUS
Nmmynsc MaTepuanbHON TOYKH, CHCTEMBI MaTepHalbHBIX TodeK. LleHTp macc cucTemsl IIEHHOCTH HAy4JHOTO
MaTepuaIbHBIX TOYEK. Teopema O IBWKECHUHU IIEHTpa Macc. MMmyrnbc CHIIbI U M3MEHEHHUE MO3HAHMSI
HMMITyJIbCa TeNla. 3aKOH COXpaHEeHMs MMITysibca. PeakTHBHOE ABMKEHHE. MOMEHT HMMITyJbca
MaTepruaidbHON Toukd. lIpencraBieHre O COXpaHEHWH MOMEHTa HMMITYJIbCAa B I[CHTPAIBHBIX
TOJISAX.
35,36 | Padora cuibl. MoOIIHOCTD. 2
Pabora cuibl Ha MaIoM U Ha KOHEYHOM TiepemeneHun. | paduueckoe npepcrasienrne padboThl
cwibl. MOIITHOCTB CHITBL.
37,38 | KuneTHyeckasi ¥ MOTEHIIHAJIbHAS YHEPIUH. 2

3aKoH coXpaHeHHs] MeXaHMYeCKOil JHepruu.

Kunernueckas sHeprusi marepuanbHOW Touku. Teopema 00 HW3MEHEHHUM KHHETHYECKOH
9HEPIruu MaTepuaabHON Touku. [loTeHunanbHple 1 HEOTEHIMAIbHbIe CHiIbl. [loTeHIManbpHas
sHeprus. [loTeHnmanbHas 3HEprust ynpyro aeGopMHUpOBaHHOW TpyKHHBI. [loTeHIManbHas
9HEpPrus Tejlla B OJHOPOAHOM TpaBUTaLMOHHOM 1ojie. IloTeHnuanbHas s>Heprust Tena B
IPAaBUTALMOHHOM II0JIe OAHOPOJHOrO Imapa (BHYTpM M BHe mapa). Bropas kocMuueckas
ckopocTh. TpeThsi Kocmmueckas CKOpocTh. CBs3b paOOTBHl HEMOTEHIHATBHBIX CHII C
M3MEHEHHEM MEXaHMYECKOH DSHEpPruu CHCTEMBI Tel. 3aKOH COXPAHEHHS MeEeXaHWYeCKOH
SHEpruu. YIpyrue W HEyNpyrue CTOJKHOBEHHs. YpaBHEHHE bepHynmnu ans uaeanbHoOU
JKUJKOCTH KakK CIEACTBHE 3aKOHA COXPAaHEHWS MEXaHMYECKOW OJHepruu. TexHuueckue
YCTpOICTBAa M TEXHOJOTHYECKHE MPOILECCHI: JBIKEHHE PAKET, BOJOMET, KOMEpP, MPYKUHHBINA




Oo6bem Hanpasjenus
B BOCIIMTATEJIbHOM
qacax/ JeATeJbHOCTH
HaumeHoBaHue pa3aesioB C 8T.14. B
o TeM oJiep:kaHue y4eOHOro MaTepuaJia ¢dopme
NPaKTH
YeCKOH
MOJATOT
OBKH
MMCTOJIET, THPOCKOT, (UTypHOE KaTaHUe Ha KOHbKaX.
39,40 | JemMoHCTpaLMH. 2
3aKkoH cOXpaHeHMs WMITyJibca. PeakTuBHOe [BWXKeHHE. V3MepeHHe MOIIHOCTH CHJIBL.
W3meHeHne sHEprum Teja MpHu coBeplIeHUuH paboThl. B3anMHbIe MpeBpaleHnsi KHHETHYECKON
U TOTCHUHUAIBHON SHEpPruid Npu OEUCTBUM HA TENO CUJIbl TSKECTH U CHIbl YNPYTOCTH.
CoxpaHeHHE YHEPTUU TIPU CBOOOIHOM IaJCHHUU.
41,42 2
JlaGopaTopHasi padora.
CoxpaHeHHe MeXaHU4eCKOH IHEPIruM NPHU ABHKEHHUM TeJIa oA AelicTBHEM CHJI TSKeCTH 1
YIPYTOCTH.
N3mepenne umiysabca Tejia 1o TOpMO3HOMY NyTd. Mi3MepeHue CUIlbl TSIrH, CKOPOCTU MOJAEH
3JIEKTPOMOOMIIS M MOIIIHOCTH CHJIBI TATH. CpaBHEHHE M3MEHEHHS UMITYJIbCa Tella C UMITYJICOM CHIIBI.
Hccenenopanrie cOXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBUU. M3MepeHne KNHETHYECKON
SHEPIHHU TeNa Mo TOPMO3HOMY IyTH. CpaBHEHUE U3MEHEHUS OTEHIMAIBHON SHEPTUH NPY>KUHBI C
paboroii cuiel TpeHus. OnpeneneHre padoThl CHIIBI TPEHNUS IPH IBMKEHUH Tella [0 HAKIIOHHOH
MIJIOCKOCTH.
CamocrosTenbHas paboTa 00y4Jaromuxcs® 1
Pazpea 3. MOJIEKYJAPHASA PUZUKA U TEPMOJUHAMHUPKA
Tema 3.1 Conepxanue yaeOHOTO MaTepuana 2

OCHOBBI MOJIEKYJISIPHO- 43,44 | OcnoBHble moJioxkeHust MKT u nX onbITHBIE 000CHOBAHMUSI.

KHHETHYeCKOH Teopuu KoauuecTBo BemecTBa. npoeccuoHaIbHO-
OcHOBHBIE MTOJIOKEHUST MOJIEKYIApHO-KrHeTHYeckoi Teopun (MKT), ux onsitHOE TPYJAOBOI'O BOCIIUTAHUS
obocHoBanue. [lnddysus. BpoyHoBckoe nmkeHne. Macca v pa3Mepsl MOJIEKYIT (ATOMOB). 3KOJIOTUYECKOTO
KonmuecTBo Bemiecta. IlocTossHHas ABoraapo. BOCIIUTAHUS

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




Oo6bem Hanpasjenus
B BOCHUTATEJIHLHOM
qacax/ JeATeJbHOCTH
HanmeHoBaHHue pa3ejioB 8T.4.B
— Conep:xanue yueOHOro MaTepuaJia popme
NpaKTU
YyecKoit
MOJATOT
OBKH
45,46 | Mopeau CTpoeHHUsI BellleCTBA. 2 LIEHHOCTH HAYYHOTO
CuJibl ¥ JHEPrusi MesKMOJIEKYJISIPHOTO B3aUMO/IelCTBHS. TTO3HAHU
XapakTep ABM)KEHUS M B3aUMOJEHCTBHA YacTHUI] BellecTBa. Moienu CTpoeHUs ra3os,
KUAKOCTEHN M TBEPBIX TeN B 00BICHEHNE CBOICTB BENIECTBA HA OCHOBE ITHUX MOJIENEH.
47,48 | UneanbHbIii ras. 2
OcHnoBHoe ypaBuenue MKT.
Monenb uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TEOpHH: YaCTHUIIBI T'a3a JBUKYTCS
Xa0THYECKH U HE B3aMMOJCHCTBYIOT IPYT C APYTOM.
CBs13p MEKIy ABJICHUEM U CpEIHEH KHHETUYECKOM SHEPrHel MOCTYNATEIbHOI0 TEMIOBOTO
JBIDKEHUS MOJICKYJT UICATILHOTO Ta3a (OCHOBHOE YPaBHEHUE MOJIEKYIISIPHO-KUHETUIECKOMN
TEOPUH UICATHHOTO Ta3a).
49,50 | AdcoaroTHas TeMIepaTypa. 2
CxopocTH IBM:KeHUS MOJeKYI.
TeroBoe paBHOBecue. Temmnepatypa u croco0Os! e€ m3mepenus. Lllkana remmeparyp Llenbcust.
AOcomtoTHast TemriepaTtypa (mikanta Temreparyp KembBuHa). 3aBHCHMOCTD NIaBJIeHHS Ta3a OT
KOHIIeHTparuu u Temneparypsl. [loctostaaas bombivana. CBsi3b aOCOMIOTHON TeMITepaTyphI
TEPMOJMHAMHYECKOW CHCTEMBI CO CpelHel KHHETHYEeCKOW DJHepruedl IocTynaTelbHOro
TETJIOBOTO JIBHKEHUSI YACTHII.
OmwiT TepHa. PactipeneneHue MOIEKyI IO CKOPOCTSIM. BeIpaskeHne cpeaHeii KBaapaTuIHOM
CKOPOCTH MOJIEKYJI yepe3 aOCOITIOTHYIO TEMIIEPATYPY.
51,52 | YpaBHeHHEe COCTOSIHUS. 2

I'azoBbIe 3aKOHBI.

l'azoBeie 3akoHBI. YpaBHeHne MennpeneeBa-Knaneiipona. AGcomoTHas TeMiiepaTypa (ImKaia
temreparyp Kenbeuna). 3akon [lanbrona. M3omnpoieccsl B HaeaibHOM ra3e ¢ IMOCTOSHHBIM
KOJMYECTBOM BeIlecTBa. | 'paduueckoe MpeacTaBIEeHUE H30MPOIIECCOB: M30TEpMa, H30X0pa,
n3o0apa. TexHuueckue yCTPOWCTBA M TEXHOJIOIMYECKHE IPOIECCHI: TEPMOMETP, OapoMeTp,
MOJIy4E€HHE HAHOMATEPHAJIOB.




Oo6bem Hanpasjenus
B BOCHUTATEJIHLHOM
qacax/ JeATeJbHOCTH
HanmeHoBaHHue pa3ejioB 8T.4.B
— Conep:xanue yueOHOro MaTepuaJia popme
NpaKTU
YyecKoit
noaroT
OBKH
Hemoncmpayuu: Mopenn IBWKEHHUS YacTHUI] BemecTBa. Mozemns OpOYHOBCKOTO IBHIKEHHSL.
Buneoponuk c¢ 3ammcbio peanbHOTO OpoyHOBCKOTO nBWKeHHA. [uddys3us XuaKocTew.
Mogens onbita LltepHa. IlpuTsbkenwe Mosekyn. Monaenu KpHCTAUIMYECKUX PELIETOK.
HaGmonenme n nccnegoBanue H30MPOIIECCOB.
53 1
[pakTnyeckune 3aHATHS
IIpakTukyMm (peuienue 3axa4)
HccnenoBanne mpoliecca YCTaHOBJICHHS TEIIOBOTO PAaBHOBECHS IPH TETUIOOOMEHE MEXAY Topsiueil u
XOJIOZHOW BOJIOW. M3ydeHue n30TepMUiecKkoro mpoiecca (peKOMEHIO0BAaHO HCIIOIb30BaHUE HU(PPOBOH
nmaboparopun). M3ydeHme u30XOpHOTO mpormecca. M3ydenme wnzobapHOro mpomecca. IIpoBepka
YPaBHEHHUS COCTOSHHSL.
CamocrosTenbHas pabora obyyaronmxcs’ 1
Tema 3.2 Conepxanue yueOHOTO MaTepraa 2
TepMmoaunaMmuka. 54,55 | TepmoguHaMuUyecKasi cucTeMa. npoeccuoHaIbHO-
BuyTpennsisi 3Heprusi uaeaabHoro raza. Pabora B repmoanHamMuxke. TPYAOBOTO BOCITUTAHHUSI
Tepmonunamuueckast (T[l) cucrema. 3agaHue BHENTHUX YCJIOBHH IJISI TEPMOIWHAMUYECKOM LIEHHOCTH Hay4YHOT'O
cuctembl. BHemHre 1 BHyTpeHHHE TapameTphl. [lapaMerpbl TepMOIUHAMHYECKOW CHUCTEMBI TTO3HAHUS

KaK CpeJHHE 3HAYEHUs BEIUYMH, ONMHCBHIBAIOIIMX €€ COCTOSIHHE Ha MHKPOCKOINYECKOM
ypoBHe.  HymeBoe  Hauano  TepmonuHamukd. — Camomnpou3BOJbHAas — perakcanys
TEPMOJUHAMHYECKON CHCTEMBI K TEIUIOBOMY paBHOBECHIO. MoJenb HIEaNIbHOTO ra3a B
TEpMOJMHAMHKE - CUCTEMa YpaBHEHHI: ypaBHeHHe MenzaeneeBa-KianelipoHa u BbIpaXeHNe
JUIS BHYTPEHHEW HSHEpPrud. Y CIOBHS NMPUMEHHMOCTH 3TOW MOJENW: HHU3Kas KOHIIEHTPAIWs
YacTHIl, BBICOKME TeMIlepaTypbl. BblpaxeHwe i1 BHYTpEHHEW JSHEPrHH OJHOATOMHOTO
uaeanbHOro raza. Ksasucratuueckue M HecTaTHYECKHE MpoLecchl. JneMeHTapHas pabora B

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




Oo6bem Hanpasjenus
B BOCHUTATEJIHLHOM
qacax/ JeATeJbHOCTH
HanmeHoBaHHue pa3ejioB 8T.4.B
— Conep:xanue yueOHOro MaTepuaJia popme
NpaKTU
YyecKoit
MOJATOT
OBKH
TepMorHaMuKe. Berancienne paboTel o rpaduky mporiecca Ha pV-auarpamme.
56,57 | Cioco6bI N13MeHeHHsI BHYTPeHHell JHepruu. 2
3aKOHBI TEPMOAUHAMUKH
Temnonepenaya kak crmocod M3MEHEHUS] BHYTPEHHEH YHEPTUN TEPMOITUHAMUYECKOW CHCTEMBI
0e3 copeprieHus paboTsl. KOHBEKITHS, TEIIOMPOBOAHOCTH, H3Iy4eHrnEe. KOMM4ecTBO TETLIOTHI.
TermnoeMkocTh Tena. YenbHasd U MOJSIpHas TEIJIOEMKOCTH BeEllleCTBa. YpaBHeHHEe Maiiepa.
VYaenpHas TemsoTa cropaHus TOIIuBa. Pacdyer konuyecTBa TEIUIOTHI MpHU TeIUIONEpeaaye.
[Tonstre 06 agmabatHoM mporiecce. [lepBrIii 3aKOH TePMOIUHAMHUKH. BHYTpeHHSS 3HEPTUS.
KonmuectBo Temmorer W paboTa Kak Mephl HM3MEHEHHWs BHYTPEHHEH OJHEPTruu
TEPMOJAMHAMUYECKONU CUCTEMBI. BTOPOH 3aKOH TEPMOAMHAMUKHU JIJIs1 PABHOBECHBIX IIPOLIECCOB:
yepe3 3aJaHHOE pPABHOBECHOE COCTOSHWE TEPMOAMHAMUYECKOW CHCTEMBI IPOXOIUT
eAMHCTBEHHas annadara. AOcomroTHas Temmeparypa. BTopoil 3akoH TepMOTWHAMHKH IS
HEPaBHOBECHBIX TPOIIECCOB: HEBO3MOXKHO IEpeAaTh TEIIOTYy OT Ooliee XOJIOTHOIO Tena K
0oJsiee HarpeToMy Oe3 kommnencaiuu (Knaysuyc). HeoOpatuMocTh MpUpPOIHBIX MPOIIECCOB.
58,59 | lpunuunsl geiictBus TemioBbix MammuH. KT/, 2

XoJ10AuIbHbIE M TEMJI0BbIE MAIIIUHBI.

[Ipunuune! aeiicteus terioBbix Mamud. KIT/[. Makcumansroe 3nauenue KIIJ. uxn Kapno.
OKOJIOTUYECKHUE ACTIEKThl HCIIONb30BaHUS TEIUIOBBIX ABUrarened. TemnoBoe 3arpsi3HEHHe
OKpyXarmomed cpenbl. TexHUYeCKHe yCTpOMCTBA M TEXHOJIOTMYECKHE  IPOLECCHI:
XOJIOJUJIBHUK, KOHJIUIIMOHEP, AM3CIIbHBIA U KapOIPAaTOPHBIM JIBUTATENH, apoBas TypOHWHA,
MOJIyYEHUE CBEPXHU3KHUX TEMIIEpaTyp, YTHIM3ALUs "TEINIOBBIX" OTXOAOB C UCIOJb30BAHUEM
TEIJIOBOTO HACcOCa, YTWIH3AlHs OMOOPTaHMYECKOTO TOILTUBA JJIsl BHIPAOOTKH "TeruioBoi" u
BJIEKTPOIHEPTHH.

JdeMoHcTpanmu.

W3meHeHune TeMriepatyphbl pu aquadaTHieckoM pacimpeHnn. Bo3ayHoe OorHuBo.
CpaBHEHHE YACTBHBIX TEINIOEMKOCTEH BemecTB. CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTHH.
Hccnenopanne aguadaTHOro npoiuecca. KOMIblOTEpHbIE MOICIH TEIUIOBBIX JBUraTeleH.




Oo6bem Hanpasjenus
B BOCIIMTATEJIbHOI
qacax/ JeATeJbHOCTH
HaumeHoBaHue pa3aesioB 8T.14. B
— Conep:xanue yueOHOro MaTepuaJia popme
NPaKTH
YeCKOH
MOJATOT
OBKH
60 1
IIpakTHyeckne 3aHATUA
IIpakTuKyM (pemeHue 3a1a4)
N3mepenue yaenpHol TeroeMkocTu. McenenoBanue npouecca ocThiBaHUs BenlecTna. MccnenqoBanue
aanabaTHOro mporecca. M3yueHue B3anMOCBSA31 S3HEPTHUH MEKMOJIEKYIISIPHOTO B3aMMOEHCTBUS U
TEMIIEPATYPbl KUIEHUS )KUIKOCTEH.
CamocrosiTenbHas pabota 00yJaronmxcs’ 1
Tema 3.3 Arperatabie Copeprkanre yueOHOTO MaTepuaia 2
COCTOSIHMS BellecTBa. 61,62 | IlapooOpa3oBaHue u KoHaeHcauusi. Ucnapenue u KunexHue.
®a3oBbIe NEPEXoaAbI. HacblleHnnble 1 HeHAcCbIIeHHbIE Mapbl. BiaxkHOCTH BO3AyXa. npogecCuoHaNBHO-
[TapooOpazoBanne W KoHAeHcanus. McmapeHne U KuleHWe. YJAenbHas —TerwioTa TPYJAOBOT'O BOCIIUTAaHUS
napooOpa3oBanusi. HacellieHHbIe W HEHACHIIICHHBIE Maphl. KadecTBeHHas 3aBHCHMOCTh 9KOJIOTHYECKOT0
IUIOTHOCTU ¥ JIaBJICHUS HACBIIIEHHOI'O Mapa OT TEeMIIEPaTyphl, UX HE3aBUCHUMOCTb OT 00beMa BOCIIUTAHUS
HACBIIIEHHOTO TIapa. 3aBUCHUMOCTh TeMIepaTyphl KHUIEHHS OT JaBJIE€HUS B JKHUIKOCTH. LIEHHOCTH HAYYHOTO
BnaxxHocTh Bo3ayxa. AGCONIOTHASI U OTHOCHTENBHAS BIXKHOCTb. MO3HAHUS
63,64 | Kpucramiuueckue u amop(gHbie Tejaa. 2
MexaHn4yecKkue CBOHCTBA TBEPABIX TeJl.
Teepaoe Tteno. Kpucramumveckne u amopdHble Tena. AHU3OTPONHS CBOWCTB KPHCTAIIIOB.
[InaBnenve u KpuctajuMzanus. Y enpHas Temiorta ruiasienus. Cyomumanus. dedopmaunu
TBepAoro rena. Pactsoxenue u cxxarue. Cnsur. Moayis FOwnra. [Ipenen ynpyrux aedopmaunid.
TemnoBoe paclIMpeHne KUJIKOCTEH B TBEPABIX Tell, 00beMHOE U JHHEHHOE paclIipeHHe.
65,66 | TemoBOe pacIMpPeHNe TBEPABIX TeJ U KUAKOCTENA. 2

AHrapmonnueckue 3ppexrnl

TemnoBoe pacmmpeHue >KUIKOCTEH W TBEPABIX TeJ, 00BEMHOE W JIMHEHHOE pacIIupeHHeE.
AHTapMOHM3M TETUIOBBIX KOJIEOAHHMI 4aCcTHUI] BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIUPEHUS
Ten (Ha KayecTBeHHOM ypoBHeE). [IpeoOpasoBanue sHepruu B (pa3oBbIX mepexonax. YpaBHEHHE
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Oo6bem Hanpasjenus
B BOCIIMTATEJIbHOI
qacax/ JeATeJbHOCTH
HanmeHoBaHHue pa3ejioB 8T.4.B
— Conep:xanue yueOHOro MaTepuaJia popme
NPaKTH
YyecKoit
noaroT
OBKH
TerioBoro  Oamanca.  IloBepxHocTHOoe  HaTsokeHne.  KoadummeHT MOBEpXHOCTHOTO
HaTspKeHusa. KanusuisipHele siBnenus. JlaBneHne 04 HCKPUBICHHONW NOBEPXHOCTHIO XKHUIKOCTH.
@®opmyna Jlamnaca. TexHuueckue YCTPOHCTBA W TEXHOJIOTHYECKHE IPOLECCHI SKHUIKUC
KpPHUCTAJJIbl, COBDEMEHHBIEC MaTepHAIBI.
JdemoHcTpanum.
Temnooe pacmmpenue. CBoOiCTBa HACHILICHHBIX MAPOB.
Kunenne. Kunenue IIpyu TOHUKCHHOM JaBJICHUU. I/I3M€peHI/IC CHUJIbI TMOBEPXHOCTHOI'O
HaTspKeHHA. OTBITH ¢ MBUIBHBIME TUIeHKaMH. CMaunBanue. KanunspHsie siBieHus.
Moienu HEHBIOTOHOBCKOH KUAKOCTH. CIIOCOOBI U3MEPEHHMS BIIAYKHOCTH.
HUccnenoBanre HarpeBaHus ¥ TUIABJICHUS KPUCTAJUIMIECKOTO BEIIIECTBA.
Buner nedopmanmii. Habmrogerne manbix gedopmanuii.
67,68 2
JlaGopaTopHblie padoThI
N3yueHune 3akOHOMEPHOCTEN UCIIapEHMsI KUAKOCTEH. MI3MepeHue yIeabHOM TEIUIOThI TUIABJICHHUS JIbA.
W3yueHne cBOWMCTB HACBHILICHHBIX MapoB. M3mepeHne aOCOMIOTHON BIaKHOCTH BO3AyXa M OLIEHKA
Macchl napoB B nomeineHnH. V3mepenue ko3¢ ¢uimeHTa MOBEPXHOCTHOIO HATSDKEHUs. M3MepeHue
monyns FOnra. HccnenoBanue 3aBHCUMOCTH JeOpMaIiil PE3HHOBOTO 00pasia OT MPUIOKEHHOH K
HEMY CHJIBI.
CamocrosTenpHas paboTa 00yyaromuxcs® 2
Paznen 4 SJIEKTPOJANHAMMUKA.
Tema 4.1 Daexkrpuueckoe | Coxepxanue yueOHOr0o MaTepuaia 2
noJie. 69,70 | DnexkTpUUeCKHUii 3aps/I U 32AKOH €r0 COXpaHeHH .
3akon Kyiona. npodecCuoHaNbHO-

OnexTpu3anys Tel W €€ MPOABIEHHsS. OJeKTpuyeckuil 3apsa. JlBa BHIa 3NEKTPUUECKHUX
3apsanoB. IIpoBOMHWKH, AWANEKTPUKHA M TIONYIPOBOTHUKU. DJIEMEHTApHBIA AJIEKTPUYECKHUN
3apsaa. 3aKOH COXpaHEHMs DJIEKTPHUYECKOro 3apsna. BzammopnelicTBue 3apsiioB. TodeuyHsble

TPYZIOBOTI'O BOCIIUTAHUS
LIEHHOCTH HAY4YHOTO
MIO3HAHUs
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Oo6bem Hanpasjenus
B BOCIIMTATEJIbHOI
qacax/ JeATeJbHOCTH
HanmeHoBaHHue pa3ejioB 8T.4.B
— Conep:xanue yueOHOro MaTepuaJia popme
NPaKTH
YyecKoit
MOJATOT
OBKH
3apsapl. 3akoH Kymona.
71,72 | DnekTpuyecKoe moJe. 2
HanpsizkeHHOCTB.
Onektpuyeckoe mone. Ero geiictBue Ha oanekTpudeckue 3apsansl. HampsbkeHHOCTh
anekTpudeckoro mois. lIpoOHbNi 3apsn. JIMHUM HaANPsSHKEHHOCTH SJIEKTPUYECKOTO OIS
OpHopoaHoe 3nexkTpudeckoe mnose. [IpuHumn cyneprno3uuu anekTpuueckux mnodueil. [Tone
ToueuHoro 3apsna. [lone paBHOMepHO 3apspkeHHOH cdepsl. [lone paBHOMEpHO 3apsKEHHOTO
mo o0wvemy mmapa. [lone paBHOMEPHO 3apsKeHHON OECKOHEYHOU ITOCKOCTH. KapTuHb THHUN
HaNpsLKEHHOCTH ATHX MOJICH M 9KBUIIOTEHIIMATBHBIX IOBEPXHOCTEN.
73,74 | Horenuuana. PazHocTh MOTEHIHAJIOB. 2
CBs13b HATIPSKEHHOCTH M HANIPSIZKEH NS,
[loreHIMANBbHOCTE 3JIEKTPOCTATHYECKOTO IOJIA. Pa3HOCTh IOTEHIMAJIOB U HAIPSKCHHUE.
[lorenumansHas  3Heprus  3apsiga B 3JeKTpocTathdeckoM — moie.  Ilorenmman
QJICKTPOCTAaTUYCCKOI'O IIOJIA. CBs13b HaIMpsKEHHOCTU MOJIA W Pa3sHOCTH IMOTCHUHAJIOB IJIA
JIEKTPOCTATHUECKOT0 TOJIs (KaK OAHOPOIHOr0, TaK M HEOAHOPOIHOIO)
75,76 | IIpOoBOAHUKH B IJIE€KTPOCTATHYECKOM IO.I€. 2
JM3JIeKTPUKH B JIEKTPOCTATHYECKOM I0JIe.
[IpoBOAHUKH B 3JEKTPOCTATUYECKOM ITOJIE. Y CJIOBHE PAaBHOBECHUS 3apsioB. J(MAJIeKTpUKU B
JIEKTPOCTATHUECKOM noJie. JIuaaekTpuyeckasl IPOHULAEMOCTh BEIECTBA.
77,78 | DNeKTPOEMKOCTD. 2
Konpaencarop.

Konpencarop. DneKTpoeMKOCTh KOHJIECHCATOPA. DIEKTPOEMKOCTh IUIOCKOIO KOHAEHCATOopa.
[NapannensHOE coenuHeHre KOHAeHcaTOpoB. [locieoBaTenbHOE COeAMHEHNE KOHIEHCATOPOB.
OHeprus 3apsHKEHHOTO KOHHAeHcaTopa. [IBmkeHne 3apsyKeHHOM dYacTHIBl B OJHOPOIHOM
3EKTPUIECKOM ToJe. TeXHNYEeCKHE yCTPOMCTBA M TEXHOIOTHUECKHE TIPOIIECCHI: 3JIEKTPOCKOTL,
AJIEKTPOMETP, INEKTPOCTATHUYECKas 3alUTa, 3a3eMJICHHE 3JIEKTPONpUOOpPOB, KOHIIEHCATOPHI,
reneparop Ban ge I'paada.

Jemoncmpayuu: Y CTpOWCTBO U MPUHIIUI JICUCTBHUSI DJIEKTPOMETPA.




Oo6bem Hanpasjenus
B BOCIIUTATEJbHOM
qacax/ JeATeJbHOCTH
HanmeHoBaHHue pa3ejioB 8T.4.B
— Conep:xanue yueOHOro MaTepuaJia popme
NPaKTH
YeCKOH
noaroT
OBKH
DneKTpuUYecKoe MoJIe 3apsSHKCHHBIX MIAPHUKOB.
DneKTpruYecKoe MoJIe IBYX 3apsHKEHHBIX ITACTHH.
Monenb 3nekTpocTaTuieckoro reaeparopa (Ban ne I'paaga).
[TpOBOHUKH B JIEKTPUIECKOM IOJIE.
DJIEeKTpOoCTaTHYECKAasl 3aIUTA.
Y CTpolCTBO U IEUCTBUE KOHJIEHCATOPA MTOCTOSSHHOM U IEPEMEHHON €MKOCTH.
3aBHCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOT'0 KOHJEHCATOpa OT IUIOIIAAW TUIACTHH, PACCTOSHUS
MEKTy HUMHU H JAUDJICKTPUIECKON TIPOHUIIAEMOCTH.
DHeprus dEKTPUIESCKOT0 TOJsI 3apsDKEHHOTO KOHIEHCATOopa.
3apsika U pa3psaaKa KOHAEHcaTopa uyepe3 pe3UucTop.
79,80 2
IIpakTUyeckue 3aHATUA
IpakTuky™m (pemeHue 3axa4)
OreHka CWJI B3aUMOJICHCTBHS 3apsDKEHHBIX Tesl. HaOnmoneHne mpeBpaiieHus] SHEPTHH 3apshKEHHOTO
KOHJICHCATOpa B DHEPTHIO M3IY4YeHHs CBETOIMOMA. V3ydeHne mpoTekaHusi TOKa B I, COAeprKamen
KOHJeHcaTtop. PacmpeneneHne pa3sHOCTH TOTCHIHMAIOB (HANPSDKEHMS) NPH  HOCIENOBATEIHHOM
COeIMHEHNH KOHIeHcaTopoB. McciiemoBanure pa3psijia KOHJIEHCaTopa Yepe3 pe3nucTop.
CamocrosTenbHas paboTa 00ydaromuxcs’ 1
Tema 4.2 IlocTosTHHBIH ConepxaHue yueOHOTO MaTepraa 2
3J1eKTPHYECKHIi TOK. 81,82 | YciaoBus cymiecTBOBAHUS JIEKTPHYECKOr0 TOKA.
3akon OMa i1 y4acTKa Henu npogecCHOHANBEHO-
Cuna toka. [TocTOsSHHBIN TOK. Y CIIOBHS CyIIECTBOBAHHUS MOCTOSHHOTO 3JIEKTPUYECKOTO TOKA. TPYAOBOI'O BOCITUTAHUS
Wcrounnku Toka. Hanpsokerne U u DJIC € . 3akon OMa uis yuacTka 1eru. DIeKTPHIecKoe HEHHOCTH Hay4HOTO
COIIPOTHBIICHNE. 3aBUCUMOCTh CONPOTUBIIEHHSI OJHOPOJHOIO NMPOBOJHUKA OT €ro JUIMHBI U TTIO3HAHH3
TUIOIIAAM IONEPEYHOr0 CEeYeHHMs. Y IeNIbHOE CONPOTHBIICHHUE BEILIECTBA.
83,84 | CoenuHeHHEe MPOBOTHUKOB, 2
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Oo6bem Hanpasjenus
B BOCHUTATEJIHLHOM
qacax/ JeATeJbHOCTH
HanmeHoBaHHue pa3ejioB 8T.4.B
— Conep:xanue yueOHOro MaTepuaJia popme
NpaKTU
YyecKoit
MOJATOT
OBKH
Pacuer 3JjiekTpHUYECKHX 1iemnei
[locmenoBarenbHOe, TapaiielbHOE, CMEIIAaHHOE COEAMHEHHWE TPOBOJHHUKOB. Pacder
pa3BeTBICHHBIX 3JNekTpuueckux neneid. [IpaBuna Kupxroga. Pabora snexktpruueckoro Toka.
3akoH Jlxoyns-JIeHua.
85,86 | MomHOCTB YIeKTPUIECKOT0 TOKA. 2
3akon OMa IS MOJIHOM LieTH.
MoIHOCTh 3eKTpUUEeCcKOro Toka. TemsoBas MOIIHOCTb, BbAeNseMas Ha pesucrope. J/C u
BHYTpEHHEE CONPOTHBIEHHE HCTOYHMKA TOKa. 3akoH Oma &I TIOJTHOH (3aMKHYTOM)
SIIEKTPpUUECKOM 11enr. MoIHOCTh UCTOYHMKA TOKa. KopoTKoe 3aMbIKaHueE.
87,88 | TexHuueckue ycTpoiicTBa U TEXHOJIOTHYECKHE MPOIECCHI 2
Konnencatop B 111y TOCTOSIHHOTO TOKA.
TexHUYeCKHEe yCTPOWCTBA M TEXHOJOTHYECKHE ITPOLIECCHI: aMIIEpMETP, BOIBTMETP, PEOCTAT,
CUETYHK AJIEKTpUUECKOil 3Hepruu. VMccnenoBanue pa3HOCTH MOTEHIMAIOB MEXAY MOJII0CaMHU
HMCTOYHMKA TOKAa OT CHUJIBI TOKa B Ienu. McciiegoBaHue 3aBUCHMOCTH TOJIE3HOW MOIIHOCTH
WMCTOYHHMKA TOKA OT CHIIBI TOKA.
89,90 2

I[IpakTHyeckue 3aHsATHA.

JdemoHcTpanum (y4eHUYeCKUI IKCIEPUMEHT)

N3mepenne cribl TOKa U HAITPSHKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKAa OT HANpPsKEHHS A PE3UCTOpa, JIaMIIbl HAKaJUBaHHUS |
CBETOJMO/IA.

3aBUCHMOCTh COTPOTHUBICHHS IWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUIOIIATH ITOTIEPEYHOTO
CEYeHUs M MaTepHaa.

HccnenoBanne 3aBUCHMOCTH CHITBI TOKA OT CONIPOTHBIIEHUS PU IIOCTOSHHOM HANPSYKEHUH.

[Ipssmoe m3mepenne DJIC. KopoTkoe 3aMbIkaHHe TradbBaHUYCCKOTO DJIEMEHTA M OIEHKAa BHYTPEHHETO
COTIPOTHUBIICHHUS.

CriocoObl coeiMHEHHS UCTOYHUKOB Toka, DJ]C Oarapeii.

HccnenoBanne pasHOCTH MOTEHIMATIOB MEX Ty MOJIFOCAMU MCTOYHHKA TOKA OT CHJIBI TOKA B IEMH.




Oo6bem Hanpasjenus
B BOCHUTATEJIHLHOM
qacax/ JeATeJbHOCTH
HanmeHoBaHHue pa3ejioB 8T.4.B
— Conep:xanue yueOHOro MaTepuaJia popme
NpaKTU
YyecKoit
noaroT
OBKH
91,92 2
IIpakTH4yeckue 3aHATHSA.
IIpakTuKyM (pemeHue 3a1a4)
HccnenoBanne cMeMaHHOTO COSTUHEHUS PE3UCTOPOB.
W3mepenne yneapHOTO COMMPOTHBIICHUS TIPOBOTHUKOB.
HCCHGI{OB&HI/IC 3aBUCUMOCTU CWJIBI TOKa OT HAIIPAKCHUA [JIA JIaMIIbl HaKaJIWMBaHUWS. YBennuenue
npezeia u3MepeHus aMrepMeTpa (BOIbTMETPA).
N3mepenne 3/[C 1 BHYTPEHHETO CONMPOTUBICHHSI HCTOYHHMKA TOKA.
Uccnenosanue 3aBucumocts I/1C raibBaHMUECKOro 3JI€MEHTa OT BPEMEHH IPU KOPOTKOM 3aMbIKaHUH.
HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXKTy MTOJIOCAMU KCTOYHHUKA TOKA OT CHJIBI TOKA B LETIH.
HccnenoBanne 3aBUCHMOCTH TIOJI€3HONM MOIITHOCTH MCTOYHUKA TOKA OT CHJIBI TOKA.
CamocTosTenbpHas pabota 00yJaromuxcs’ 3
Tema 4.3 Toxku B ConeprkaHue yaeOHOTO MaTepuana 1
Pa3JIMYHBIX cpeaax 93 I[IpoBoAMMOCTH METAJIJIOB. pohecCuoHaIbHO-
DnexTpudeckas MPOBOJUMOCTh PA3IUYHBIX BEMIECTB. DJIEKTPOHHAS IPOBOIUMOCTE TBEPIBIX TPYIOBOT'O BOCIIMTAHUS
METaJJIOB. 3aBHCHMOCTh COTIPOTUBIICHHSI METAIJIOB OT TeMnepaTypbl. CBepXIIPOBOAUMOCTb. IIEHHOCTH HAYYHOTO
94,95 | DnekTpUUecKHUi TOK B BAKYyMe. JJIEKTPHUECKUH TOK B JKUJAKOCTIX 2 TTO3HAHMS

JnekTpuyeckuii Toxk B razax. Iliazma.

OneKkTpuYecKuil TOK B BakyyMe. CBOMCTBa 3JIEKTPOHHBIX ITyYKOB. OJIEKTPHYECKHI TOK B
BJIEKTPOJUTAX. DJEKTPOJIUTUYECKAsd JuccolManus. ONekTponu3. 3akoHbl dDapanes i
3JIEKTPOJIN3A.

DIeKTpUYECKUU TOK B razax. CaMocCTOSATEIbHBIA U HECAMOCTOSITENbHBIN pa3psia. Paznuunbie
THUIIBI CAMOCTOSTENFHOTO pa3psana. Monuus. [Ina3zma.

Texaudeckue ycTpoicTBa U MPAKTHIECKOE IPUMEHEHHE: Ta30pa3psIHbIC JIAMIIBI, dJICKTPOHHO-
JiydeBasi TpyOKa, MOJYNPOBOAHUKOBBIC MPUOOPHI: U0, TPAH3UCTOP, (HOTOIUOI, CBETOIAMO,
raJlbBaHUKa, paQMHUPOBAaHUE ME/TH, BBITUIABKA AJTFOMUHHS, JIEKTPOHHAS! MUKPOCKOIIHSI.
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Oo6bem Hanpasjenus
B BOCHUTATEJIHLHOM
qacax/ JeATeJbHOCTH
HanmeHoBaHHue pa3ejioB 8T.4.B
— Conep:xanue yueOHOro MaTepuaJia popme
NpaKTU
YyecKoit
noaroT
OBKH
96 DJIeKTPUYECKUil TOK B MOJYNPOBOTHUKAX. 1
IosrynpoBogHUKOBBIE NPUOOPHI.
[MonynpoBoguuku. CoOCTBEHHAs W MpPUMECHAasi MPOBOJMMOCTb MOJIYNpOBOAHUKOB. CBoiicTBa
p-n-nepexona. [lomympoBogHIKOBBIE TPUOOPEI.
JdeMoHcTpanum.
3aBHCHUMOCThH COIIPOTHUBJICHUA METAJUIOB OT TEMIICPATYPHI.
[TpoBOAMMOCTB 3JIEKTPOIUTOB. 3aKOHBI 3IeKkTpon3a Dapanes.
HckpoBoil pa3psii 1 IpOBOAUMOCTD BO31yXa.
CpaBHCHI/IC IMPOBOJAUMOCTHU METAJIJIIOB U IMOJTYIIPOBOJHUKOB.
OHOCTOPOHHSISI MPOBOJAMMOCTD JHOIA.
97 1
IIpakTUyeckue 3aHATUA
IpakTuky™m (pemeHue 3axa4)
HabOimroneHue anekrposiusa.
W3mepenne 3apsiaa 0THOBAICHTHOTO MOHA.
HccnenoBanne 3aBUCHMOCTH COITPOTUBIICHUS TEPMOPE3UCTOPA OT TEMITEPATYPHI.
CHsTHE BOJIBT-aMIEPHON XapaKTEPUCTUKH JUOIA.
Tema 4.4 MaruutHoe Conepxanue yueOHOTO MaTepraa 2
noJe. 98,99 | MaruuTHoe moJie. BeKTOp MarHMTHOMH WHIYKIIHHA.
Cuaa Amnepa. npogecCHOHANBEHO-
B3aumoneiicTBUE MOCTOSSHHBIX MarHUTOB W IIPOBOJIHUKOB C TOKOM. MarHutHoe noJjie. Bektop TPYIOBOTO BOCITUTAHUSA
MarHuTHOW WHAYKIuH. [IpHHIWN Cynmeprno3uiiiu MarHUTHBIX Moned. JIMHWM MarHWTHOU LEHHOCTH HAY4YHOTO
WHAYKOUA. MarHuTHOe Toje MPOBOJHHKA C TOKOM (IIPSAMOTO IMPOBOJHWKA, KATYIIKH W MO3HAHUS
KpyroBoro BuTka). Oneit Opcrena. Cuna Ammepa, ee HampaBiIeHHE U MOAYJIb.
100, | ABu:keHHe 3apsizKeHHOH YaCTHUILI B MATHUTHOM TI0JIE. 2
101 | Cuaa Jlopenua.

Cuna JlopeHiia, ee HanmpaBlICHUE U MOAYJIb. JIBIDKEHHE 3apsKCHHON YaCTHIBI B OJHOPOTHOM
MarHuTHOM mosie. Pabota cuibl Jlopeniia.




Oo6bem Hanpasjenus
B BOCIIMTATEJIbHOI
qacax/ JeATeJbHOCTH
HanmeHoBaHHue pa3ejioB 8T.4.B
— Conep:xanue yueOHOro MaTepuaJia popme
NPaKTH
YyecKoit
noaroT
OBKH
102, | MarauTHbIE CBOICTBA BeleCTBA. 2
103 | MMocTosiHHBIE MATHUTBI.
MarnutHoe mone B BeuiecTBe. DeppoMarHeTHKH, Mapa- U JUAMarHeTHUKH. TeXHUYecKHe
YCTPOHCTBA M  TEXHOJIOTMYECKHE IPOLECCHl: MNPUMEHEHHE IOCTOSHHBIX MAarHUTOB,
3JIEKTPOMAarHUTOB,  TECTEP-MYJIBTUMETP,  JJIEKTpoaBUTaTesibs  S[koOu,  yckopuTenu
OJICMCHTAPHBIX YaCTHII.
Jlemoncmpayuy:  KapTiHa JTUHMA ~ HMHAYKOUM ~ MarHUTHOTO — TOJS  TIOJIOCOBOTO |
MOJKOBOOOPA3HOr0 MOCTOSHHBIX MarHUTOB.
KapTI/IHa JIMHUM MarHuTHOM WHAYKIUA TI0JId AJIMHHOTO IMPAMOTO IMPOBOJHHWKA U 3aMKHYTOT'O
KOJIBLIEBOTO TIPOBO/IHUKA, KATYIIKH C TOKOM.
B3anMozeiicTBue ABYX NPOBOJAHUKOB C TOKOM.
Cuna Amriepa.
HelictBue cuibl JIopeHia Ha MOHBI 3JIEKTPOJIUTA.
Ha6nlozer1/Ie JABWKCHUS ITyUKa 3JICKTPOHOB B MArHUTHOM II0JIC.
[TpuHimn geHcTBHS 2JIEKTPOU3MEPHUTENBHOTO NPUOOpa MArHUTOIEKTPHUECKON CUCTEMBI.
104 1
I[pakTnyeckne 3aHATHS
IpakTukyMm (pemieHue 3a1a4)
HccnenoBanre MarHUTHOTO TOJISI TOCTOSIHHBIX MarHuToB. lccienoBaHue CBOWCTB (peppOMarHeTHKOB.
UccnenoBanue nelcTBUs TMOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM. M3MepeHue cuibl Ammepa.
Nzyuenne 3aBUCUMOCTH CHIIBI AMIIEpa OT cuiibl Toka. OrpeneieHne MarHuTHON WHAYKIIMKA Ha OCHOBE
H3MEpPEeHHsl CuIbl AMIepa.
CamocrosTenpHas paboTa 00yyaromuxcs’ 1
Tema 4.5 ConepsxaHue yaeOHOTO MaTepraa 2
JJ1eKTPOMATHUTHASA
HHAYKIMS 105, | DstekTpoMAarHHTHAS HHAYKIHS M €€ 3KOH.
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Oo6bem Hanpasjenus
B BOCIMTATEJIbHOM
qacax/ JeATeJbHOCTH
HanmeHoBaHHue pa3ejioB 8T.4.B
— Conep:xanue yueOHOro MaTepuaJia popme
NpaKkTH
yeckoil
MOJAT0T
OBKH
106 | BuxpeBoe 2JIeKTPHYECKOE I10JI€.
SBneHre sneKTpOMarHWTHONW WHAyKmuH. [loTok BekTopa MmarHWUTHON wHAyKnuu. IJ(C LIEHHOCTH HAY4YHOTO
WHIYKIWW. 3aKOH 3JIeKTpoMarHuTHou umHAykiuu dapasnes. BuxpeBoe anekTpudyeckoe mode. IMO3HAHUS
Tokxu @yko. 3C MHAYKUUHU B MPOBOJHUKE, NBUKYILIEMCS B OMHOPOAHOM MAarHUTHOM MOJE.
IIpaBuiio Jlenna.
107, | MHAYKTUBHOCT. 2
108 | 9AC caMOMHAYKIIMH.
WunyktuBHOCTh. Karymika WHAYKTHBHOCTH B IeNH TOCTOSHHOTO TOKa. SIBieHue
camouHaykuuu. OJIC caMOMHAYKUMU. ODHEPruss MarHUTHOIO MOJS KAaTYHIKU C TOKOM.
ONEeKTpOMarHUTHOE TMoje. TeXHUYEeCKHe YCTPOMCTBA U TEXHOJOTHYECKHE MPOIIECCHI:
WHAYKIIMOHHASI T1€4Yb, COJICHOW/I, 3aIIUTa OT AJIEKTPU3AINH TeJ MPHU JBIDKEHHH B MarHUTHOM
moJye 3eMIIn.
109, | JdemoHcTpanum. 2
110 HaGnronenue siBIeHUs 2JIEKTpOMarHUTHOM WHAyKIMH. MccrnemoBanue 3aBucumoctu DJIC
WHAYKIIAA OT CKOPOCTH M3MEHEHHU MarHUTHOTO noToka. [Ipasuio Jlenma. [lagenne maraura B
ATFOMUHHEBOH (MemHOH) TpyOe. SBnenue camomamykimu. Vccienoanue 3aBucumocta DJ[C
CaMOMHAYKIIMH OT CKOPOCTH M3MEHEHHS CHUJIbI TOKA B IIEITH.
111 1
JlaGopaTopHas padora.
H3yueHue siBJIEHUS JIEKTPOMATHUTHON WHIYKIIUH.
HccnenoBanue SBIEHUS DJICKTPOMArHUTHOW wWHAYKIEH. OTpeneieHne WHAYKIIMA —BUXPEBOTO
MarHuTHOro mousa. MccnemoBanue siBieHUs caMOMHIyKIuH. COOpka MOIENH 3IIEKTPOMArHUTHOTO
reHepaTopa.
CamocrosTensHas pabora o0ydaromuxcs™® 1
Pa3zpnen 5 KOJEBAHMUS U1 BOJIHBI
Tema 5.1 Mexannveckue | ConepkaHue yueOHOro mMarepuaia 2
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HaumeHoBaHMe pa3ienoB
H TeM

Conep:xanue yueOHOro MaTepuaJia

Oobem
B
qacax/
BT.4. B
dopme
NpaKkTH
yeckoil
MOJAroT
OBKH

Hanpasjenus
BOCHUTATEJIHLHOM
JesiITeJIbHOCTH

KoJie0anus

112,
113

CB000HBIE MeXaHHYECKHE KOJTeOaHUsI.

I'apmoHuYeckne MexaHUYeCcKHe KoJledaTebHbIe CHCTeMbI.

KonebarenbHas cucrema. CBOOOIHBIC KOICOAHMSI.

I'apmonndeckue konedanus. KnHemarndeckoe W JUHAMUYECKOE ONMHMCaHWE. DHEPreTUIeCcKoe
omrcaHue (3aKOH COXpaHEHHs] MEXaHWYeCKOW »Hepruw). BBIBOI MTUHAMHYECKOTO OIHCAHUS
FapMOHHMYECKUX KOJICOaHM W3 MX DHEPreTUYECKOr0 M KHHEMATHYECKOTO OIMCAHMS.
Ammutyna u ¢asza konebanuil. CBsi3b aMIUIMTYIbl KOJNEOAHMH HCXOMHOW BETUYMHBI C
aMIUTATYyIaMU KoJeOaHuil ee CKOpocTH U yckopeHus. [lepron u gacrora xonebannit. [lepuos
MaJIbIX CBOOOHBIX KOJeOaHMI MaTeMaTHYECKOTro MasTHUKA. [leprnos cBOOOMHBIX KOJICOaHUN
MPYKUHHOTO MasTHUKA.

Lemoncmpayuu.

3anuch Kone0aTebHOTO JBUKCHUS.

Ha0uroieHre He3aBUCHMOCTH NIEPHO/Ia MAJIbIX KOJICOaHUH Tpy3a Ha HUTH OT aMIUTHTYIbI.

114,
115

MexaHu4yeckHe 3aTyXalolie U BbIHYKIeHHbIE KOJIe0aHusl.

Pe3onanc.

[lonsTe o 3aryxaroummx koneOaHusx. BeiHyxneHHble koneOanus. Pe3onanc. Pesonanchas
KpuBas. BinusiHue 3aTyxaHusi Ha BUJI pe30HAHCHOW KPUBOH. ABTOKOJICOaHHMS.

TexHUYecKkHe YCTPOWCTBA W TEXHOJOTMUYECKHE MPOLECCHI: METPOHOM, 4Yachl, KayelH,
My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

HccnenoBanue 3aTyxaromux KojieOaHWH W 3aBUCMOCTH TIEpHOJa CBOOOIHBIX KOJEeOaHHH OT
COTIPOTUBIICHHUS.

UccnenoBanue konebaHWii Trpy3a Ha MACCHBHOM TpYXHHE C Lelblo (HOpMUpOBaHUS
MIPEACTABICHUH 00 HIeaTbHOW MOACIH MIPYKUHHOTO MasTHHUKA.

3aKoH coOXpaHEHHsI SHEPTUH MPU KoJeOaHUsIX Ipy3a Ha IPY>KUHE.

HccnenoBanre BEIHYXIEHHBIX KOJIEOaHHM.

Hao0monenue pe3onanca.

116

podeCCHOHATTLHO-
TPYAOBOTO BOCITUTAHHUSI
IIEHHOCTH HAy4YHOTO
MO3HAHUS




Oo6bem Hanpasjenus
B BOCHUTATEJIHLHOM
qacax/ JeATeJbHOCTH
HaumeHnoBaHue pa3fejioB 8T.4.B
— Conep:xanue yueOHOro MaTepuaJia popme
NpaKTU
YyecKoit
noaroT
OBKH
IIpakTHyeckne 3aHATUA
IIpakTukyMm (peuienue 3axa4)
Uzmepenne nepuoaa cBOOOJHBIX KOJIEOAHHI HUTSHOTO M MIPY>KUHHOTO MasiTHAKOB.
WzydeHne 3akOHOB IBM)KEHUS Tella B X0/1e KOJeOaHuid Ha YIIPYToM TIOJBECE.
WzydeHnne nBrKeHUST HUTSHOTO MasTHUKA.
[IpeoOpazoBaHue 3HEPTUH B TIPYKUHHOM MasiTHUKE.
UccnenoBanue yObIBaHHS aMIDIMTYIBI 3aTYXaIOMIMX KOJIEOaAHHH.
HccenenoBanrie BEIHYKICHHBIX KOJICOaHHIA.
Tema 5.2 ConeprkaHrue yaeOHOTO MaTepraa 2
DJIeKTPOMATHUTHbIE 117, | KonedaTeabHblii KOHTYP.
KOJIe0aHHA 118 | CBoOoaHble 1 BHIHY:K/AEHHBIE JIEKTPOMATHUTHBIE KOJIe0aHUS. npodecCuoHanbHO-
KonebartenpHpiii  koHTYp. CBOOOTHBIE JIEKTPOMAarHUTHBIE KOJICOAHWS B HWACATHHOM TPYIOBOT'O BOCTIMTAHUS
KojeOaTenbHOM KoHType. @opmyina Tomcona. CBsi3b aMIUIMTY[BI 3apsijia KOHAEHcaTopa ¢ 9KOJIOTUYECKOTO
aMILUTUTY IO CHIIBI TOKA B KOJIE0ATEeIbHOM KOHTYpE. 3aKOH COXPaHEHHUsI JHEPTUH B UIICaTIbHOM BOCIIUTaHUS
KOJeOaTeIbHOM KOHTYpe. 3aTyXamIue >3JEKTPOMarHuTHBIE KoleOaHus. BbIHYXIEeHHBIC LEHHOCTH HAy4YHOTO
ANIEKTPOMArHUTHBIE KoneOaHus. llepeMeHHBIE TOK. MOIIHOCTE TIEPEMEHHOTO TOKA. TTO3HAHUS
AMIUTUTYIHOE M JEHCTBYIONEe 3HAYCHUE CHJIbI TOKA W HANPSDKEHUs MPH pa3indHor popme
3aBHICHMOCTH MIEPEMEHHOT0 TOKa OT BpEMEHHU
119, | Pe3ucTop, KOHAEHCATOP U KATYIIKA B MU NePEeMEHHOT0 TOKA. 2
120 | MpousBoacTBO, Mepenava U NOTpedIeHNE FIEKTPUIECKONH IHEPTUH
CuHycouanbHBI epeMEeHHBIH TOK. Pe3ncTop, KoHAeHCaTop W KaTylIKa WHIYKTUBHOCTH B
LIEMU CHHYCOUIALHOTO MTepeMeHHOT0 ToKa. Pe3oHaHc TokoB. Pe3oHaHC HampsKEeHUIA.
Wneansueiii  Tparchopmarop. IlpowsBomcTBo, mepenaya u MOTpeOICHHE SIEKTPUIECKON
JHEPruH. OKOJOTWYECKHE PHCKH TIPH  TPOM3BOJCTBE  3neKTpodHepruu. KynbTypa
HCMOJb30BAaHUS AJIEKTPOIHEPTUM B TIOBCEJHEBHOM JKM3HU. TEeXHUYECKHE YCTPOWCTBA WU
TEXHOJIOTHYECKUE MPOLECCH: 3JEKTPUUECKUI 3BOHOK, '€HEpaTop MEePEeMEHHOro TOKa, JIMHUN
JJeKTponepeaay.
121, | JleMoHCTpanum. 2




Oo6bem Hanpasjenus
B BOCIHUTATEIbLHOI
qacax/ JeATeJbHOCTH
HanmeHoBaHHue pa3ejioB 8T.4.B
" Tem Coaepxxanue yueOHOr0 MaTepHuaJia dopme
NMPaKTH
YyecKoit
MOAToT
OBKH
122 | CBoOOIHbIE 3JICKTPOMArHUTHBIC KOJCOAHMU.
3aBHCHUMOCTH YaCTOTHI CBOOOHBIX KOJeOaHH OT HHAYKTHBHOCTH M €MKOCTH KOHTYA.
OcuuIorpaMMBl 3JIEKTPOMArHUTHBIX KOJIeOaHUH.
I'eHepaTop HE3aTYXAIONIMX IEKTPOMArHUTHBIX KOJIEOaHUH.
Mojens 3JeKTPOMarHUTHOTO TEHEPATOPA.
BbIHYXICHHBIC CHHYCOHIATIbHBIC KOICOAHHS.
Pesucrop, karyiika MHIYKTABHOCTH U KOHJICHCATOP B IICTTH NIEPEMEHHOTO TOKA.
Pe3oHaHC TpH MOCIENOBATENIEHOM COCIUHEHUH PE3UCTOPa, KATYIIKW WHIYKTHBHOCTH U
KOHJICHCATOopa.
YCTpoHCTBO M MPUHIIMIT ACHCTBUS TpaHC(hopMaTopa.
Mojiens TUHHAU 3JICKTPOTIEPETadH.
123 1
JlaGopaTopHasi padora:
HMHayKTHBHBIE U eMKOCTHOE CONPOTHBJICHNS B IeNH NEPEMEHHOI0 TOKA
Uzyuenue tpanchopmaropa. VccnenoBanrue NepeMEHHOTO TOKA Yepe3 MoCIeJ0BATENIbHO COSIMHEHHBIC
KOHJICHCATOp, KAaTyIIKy M pe3uctop. HaOntojeHue SIeKTPOMArHUTHOTO pe3oHaHca. MccnemoBaHue
pabOoThl HICTOYHHKOB CBETA B IIENH MIEPEMEHHOT0 TOKA.
CamocrosTenbnas pabora obyyarormuxcs ' 1
Tema 5.3 Mexannueckune | ConepkaHue yueOHOro marepuania 2
¥ YJIEKTPOMArHUTHbIE
BOJIHBI 124, | Mexanu4yecKue BOJIHEI.
125 | 3Byk npodeCCHOHANTBHO-
MexaHu4uecKkne BONHBI, YCIOBUS UX PaclpocTpaHeHus. IlomepeuHblie M IPO0JbHbIE BOJHEL TPYLOBOTO BOCITHTAHNA
[Teproa, CKOPOCTH PACIpPOCTPAHEHHMst W JuIMHA BOJHBL CBOMCTBA MEXAHMYECKHMX BOJIH: SKOJIOTHHECKOro
OTpakeHue, pejaomiIeHue, uarepdepenms u qudpaxus. 3Byk. CKopocTh 3ByKa. [ pOMKOCTS BOCIHTAHN
3ByKa. BricoTta Tona. TemOp 3Byka. lllymMmoBOe 3arpsisHeHHE OKPYKAIOUICH CpeIbl. [ICHHOCTH HayqHOTO
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Oo6bem Hanpasjenus
B BOCHUTATEJIHLHOM
qacax/ JeATeJbHOCTH
HaumeHoBaHue pa3jiesioB 8 T.4. B
— Conep:xanue yueOHOro MaTepuaJia popme
NpaKTU
YyecKoit
MOJATOT
OBKH
TTO3HAHU
126, | DaeKTpOMarHMTHbIE BOJIHbI. 2
127 | IlpyHOUOBI PAAUOCBI3HU U TEJIEBHIEHHUA
QHCKTPOMaFHI/ITHBIC BOJHBI. Y CIIOBUS HU3JIYUCHHUA DJJICKTPOMArHuTHBIX BOJIH. Bzanmuasa
OpUEHTalUsa BEKTOPOB ' ' B DJIEKTPOMArHUTHOHN BoJiHE. CBOICTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaX€HUE, NpeJoMJICHHE, Moyspu3anus, uHtepdepenuus u auppaxuums. [lxama
OJICKTPOMArduTHBIX BOJIH. HpI/IMCHCHI/Ie OJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6I)ITy.
[IpuHIAIEI paguocBs3W W TeNeBUACHWSA. Pammonokanus. DJIEKTPOMAarHUTHOE 3arps3HEHHe
OKpYy>Karomiel cpeapl. TeXHnYecKue yCTpOHCTBa U MPAKTHUECKOe IPUMEHEHHE: My3bIKaJIbHEIE
WHCTPYMEHTBI, pajnap, paIuolpUEeMHHK, TeleBU30p, aHTeHHa, Ttenedon, CBY-meus,
YIBTPa3BYKOBAas TMATHOCTHKA B TEXHUKE U MEJIUITMHE.
128, | demoncTpanum. 2
129 | Obpa3oBaHue W pacrnpoCTpaHEHUE MOMEPEYHBIX W MPOJOIBHBIX BONH. KoieOmomieecs Teno
KaK UCTOYHMUK 3BYKa. 3aBUCHUMOCThH JJIMHBI BOJIHBI OT 4YacTOThI koJjicOanui. HaOiromeHue
OTpaXXGHUS W TPEJOMJICHHS MeXaHW4YeCcKnX BOJH. HaOmogenwe wHTEppepeHIMN U
TUGPaKIAA MEXaHUYeCKHX BOJH. AKycTHUecKui pe3oHaHc. CBOWMCTBa yIbTpa3BykKa M €ro
npuMmeHnenue. HaGmoneHue cBsi3su rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTYAON M YaCTOTOU
kojieOanuii. MccnemoBanne CBONCTB 3JEKTPOMArHWUTHBIX BOJH: OTPaXKEHHE, IMPEIOoMIICHHE,
nmossipu3anust,  audpakmus,  wuHTepdepenmmsa.  OOHapyxeHune  wH(ppakpacHOTO U
yIBTPa(HOICTOBOTO U3JTyUSHHM.
130 1

JlaGopaTopHasi paGora:

H3yuenne pacnpocTpaHeHusi 3BYKOBBIX BOJIH.

M3ydyeHne napamMeTpoB 3BYKOBOW BOJIHBI.

M3ydenne pacnpocTpaHeHus 3ByKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.




Oo6bem Hanpasjenus
B BOCIIMTATEJIbHOI
qacax/ JeATeJbHOCTH
HanmeHoBaHHue pa3ejioB 8T.4.B
— Conep:xanue yueOHOro MaTepuaJia popme
NPaKTH
YeCKOH
MOJATOT
OBKH
CamocTosTensHas pabota obydaromuxcs'? 1
Tema 5.4 OnTuka Coneprkanue yueOHOTo Marepuaia 2
131, | OTpa:keHue U NMpeIOMJeHHE CBETA.
132 | IloaHoe oTpaxkeHue.
[IpsiMonuHeHOE pacnpocTpaHEHHEe CBeTa B OJHOpoAHOU cpene. Jlyd cBera. ToueuHslid LIEHHOCTH Hay4HOI'0
UCTOYHUK cBeTa.OTpakeHUE cBeTa. 3aKOHBI OTpakeHus cBera. [locTpoeHue M300pakeHUi B [IO3HAHHUS
mwiockoM 3epkane. Chepudeckue 3epkana.llpenomnenne cBera. 3aKOHBI MIPEIOMICHHUS CBETA.
OTHOCUTENBHBIA TOKAa3aTeNlb TMPEIOMICHUS. AOCONIOTHBIA TIOKa3aTelb IPEIOMIICHUSI.
ITocTosIHCTBO YacTOTHI CBETA U COOTHOIIICHUE JJIMH BOJIH IIPU MEPEXO0AC MOHOXPOMATHUYECKOT' O
CBETa 4Yepe3 IpaHUIly pasfena ABYyX onThueckux cpen. [lonHoe BHYTpeHHee OTpa)kKeHHE.
IIpenenbHpIN yToJ MOJHOTO BHYTPEHHETO OTPaKEHHS.
133, | JIuu3bl. @opmyJia TOHKOH JHH3BI. 2
134 | I'na3. OnTU4YecKkne MPUOOPHI.
CoOwupatomue 1 paccenBarouye JuH3bl. ToHKast auH3a. POKYCHOE pacCTOSIHUE U ONITHYECKast
CHJIa TOHKOH JIMH3BI. 3aBUCUMOCTH (DOKYCHOT'O PaCCTOSIHUSI TOHKOH cpepryecKOi JIMH3HI OT e
TreOMETPUN U OTHOCUTECIIBHOTO ITOKa3aTeJIA MPEIIOMIICHUA. CDopMyna TOHKO JIMH3EI.
VYBenuueHue, 1aBaeMoe JIMH30U. X0/ JIyda, IPOLIEeAIIEro JUH3Y 110 IPOU3BOJIbHBIM YIJIOM K
ee r1aBHOM ontudeckoit ocu. [loctpoeHne n300paXkeHN TOUYKH U OTpe3Ka MPsSMO B
COOMPAIOIIUX U PaCCEUBAIOIINX JIMH3AX U UX cucTeMax. OnTHuueckue mprubopsl.
Pa3pemraromas cioco6HoCTh. ['Ma3 kak ontudeckas cucrema. [lpenens: mpuMeHnMocTH
TreOMETPUYECKOH ONTUKH.
135, | JdemoHcTpanum. 2
136 3aKOHBI OTPaKEHUS CBETA.

HccnenoBanne IIPEIIOMIICHUA CBETA.
Ha6J'IIO)_'[€HI/Ie IOJIHOT'O BHYTPCHHCTO OTPAKCHUA. MO,Z[CJ'IL CBCTOBOJA.
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Oo6bem Hanpasjenus
B BOCHUTATEJIHLHOM
qacax/ JeATeJbHOCTH
HanmeHoBaHHue pa3ejioB 8T.4.B
— Conep:xanue yueOHOro MaTepuaJia popme
NpaKTU
YyecKoit
noaroT
OBKH
HccnemoBanne xoaa CBETOBBIX ITyYKOB Yepe3 TUIOCKOMAPAIIIENBHYIO IIACTHHY U TIPU3MY .
HccenenoBanre cBOWCTB H300paKCHHUH B JTMH3AX.
Mozenu MUKPOCKOTIA, TEJIECKOTIA.
HaGmonenmne natepdepernnu crera.
HaOuroieHne IBETOB TOHKUX TUICHOK.
137, 138 2
JlaGopaTopHasi padora
HN3yyeHue u3o0paskeHus NpeIMeTOB B TOHKOI JIMH3e.
Nsmepenne nokasarens npeioMieHns crekia. MccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHUS OT
BellecTBa (Ha mpuUMepe KUIKUX JHH3). M3MepeHue (OKYCHOTO pacCTOSHUSI PacCEUBAIOIIUX JIMH3.
[lomydenne n300pakeHWS B CHCTEME W3 IUIOCKOTO 3epKaia W NuH3bEL. llomyuenwme m3oOpakeHus B
cucrteme u3 AByX JuH3. KoHCTpynpoBaHHe TENeCKOMUIEeCKUX CHCTEM.
CamocTosTensHas pabora obyuaromuxcst® 1
Tema 5.5 BotHoBast Conepxanue yueOHOTO MaTepraa 2 LIEHHOCTH Hay4HOI'0
ONTHKA 139, | BoaHoBast onTHKA. MMO3HAHMUS
140 | BosHoBas ontuka. MaTepdepenius ceera. KorepeHTHbIC HCTOYHUKH. Y CIIOBUS HAOJIOACHHS
MaKCUMyMOB ¥ MHHHUMYMOB B HHTEpQEPEHIIMOHHOW KapTHHE OT JBYX KOTEPEHTHBIX
rnctouyHNKoB. [lpumepsr kiaccmueckux WHTephEpeHINOHHBIX cxeM. Jludpakmus cera.
JudpakunoHHast pemieTka. YCIIOBHE HaONIOJIEHUS TIJIABHBIX MaKCUMYyMOB IIpH TaJCHUU
MOHOXPOMAaTH4YeCKOro CcBeTa Ha Au(paknuOHHYI0 pemietky. [lonsipuzamust — cBera.
TexHudyeckue YCTPOHCTBA M TEXHOJNOTHYECKHE TPOLECChl: OYKH, JIyla, IEePUCKOIL,
(oToanmapaT, MHUKPOCKOII, MPOEKIIMOHHBIA amnmnapaT, MPOCBETIICHWE OITHUKH, BOJOKOHHAsS
OIITHKA, T(paKIMOHHAs pElIeTKa.
141, 142 2

JlabopaTopHas padora
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Oo6bem Hanpasjenus
B BOCIIMTATEJIbHOI
qacax/ JeATeJbHOCTH
HanmeHoBaHHue pa3ejioB 8T.4.B
— Conep:xanue yueOHOro MaTepuaJia popme
NPaKTH
YyecKoit
noaroT
OBKH
I'pagyupoBka crieKTpocKona M onpejeaeHue JJIMHbI BOJTHBI CIIEKTPAIbHBIX JIMHUM.
HaGmonenue mudpakiyu ceeta.
Nzydenne nudpakinoHHON pEIIEeTKH.
Habmonenne mudpakimioHHOTO CIIEKTpA.
Hab6mtonenue nucnepcuu caerta.
Habnronenue nosisipusanuu cBera.
[IprMeHeHue noasPONI0B ISl M3YUECHHUS] MEXaHUUECKUX HaNPSDKEHHUH.
CamocTosTenspHas paboTta o0ydaromumxcs™ 1
Pazgen 6 OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH (CTO)
Tema 6.1 OcnoBsl CTO | Conepxkanue yueOHOTO MaTepuana 2 npodecCuoHaIbHO-
143, | Hoctyaarel CTO u ux cieacTBus. TPYZAOBOI'O BOCIIUTAHUS
144 | Dueprus u Macca B peJIATHBHCTCKOI TMHAMUKe. LEHHOCTH HAy4JHOTO
I'paHuLBl PUMEHUMOCTH KJIACCUYECKOW MeXaHukW. IlocTynarel crenuanbHOW TEOpUHU IIO3HAHUS
OTHOCHUTEILHOCTH.
[IpoctpancTBeHHO-BpeMeHHOM nHTepBai. [Ipeodpazosanus Jlopenua. YciaoBue NpUUMHHOCTH.
OTHOCHTENILHOCThH OTHOBPEMEHHOCTH. 3aMe/IJICHE BPEMEHHU M COKpAIllCHHE JITTHEL.
OHeprus U UMITYJIbC PEISITUBUCTCKOM YaCTHIIBI.
CBs3p Maccel C DJHEpPrued M MMITYyJIbCOM PEISTUBUCTCKOM YacCTHULBl. JHEpPIrus MOKOS.
TexHHueCKHEe YCTPOMCTBA W TEXHOJIOTHYECKHE IPOLECCH: CIyTHUKOBBIE NPUEMHUKH,
YCKOPUTECIIN 3aPAXKCHHBIX YaCTHII.
145 1

IIpakTHYeckue 3aHATHS

IIpakTuKyM (penieHue 3a1a4)

Omnpenenenue UMITyJIbCa M DHEPTHU PENSTHBUCTCKHUX 4YacTHIl (TI0 (oTtorpadusM TPEKOB 3apsKEHHBIX
YacTHUI] B MATHUTHOM T10JI€).
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Oo6bem Hanpasjenus
B BOCIIMTATEJIbHOI
qacax/ JeATeJbHOCTH
HanmeHoBaHHue pa3ejioB 8T.4.B
— Conep:xanue yueOHOro MaTepuaJia popme
NPaKTH
YyecKoit
noaroT
OBKH
Paznen 7 KBAHTOBASA ®U3UKA.
Tema 7.1 ConepkaHne yaeOHOTO MaTepraa 2 podeCCHOHATTEHO-
KopnyckyaspHo- 146, | I'mmore3a Ilnanka. ®oTOHBI. TPYAOBOTO BOCITUTAHUS
BOJIHOBOM 1yau3Mm 147 | ®oTo3¢ddekT U ero 3aKkonbl. Y paBnenne porozddexra. LIEHHOCTH Hay4HOI'0
PaBHOBecHOE TemoBOE M3NMy4YeHHE (M3ITydeHHEe a0COMOTHO YEPHOTO Tena). 3aKOH CMEIIeHUS MTO3HAHU
Buna. ['mnote3a [lnanka o kBaHTax. @oToHE. DHepruss u uMmmynsc (otoHa.DoTorddexT.
Oneitel A.I'. CroneroBa. 3akonbl porodrdhdekra. YpaBHenue DitHmTeiiHa s GoTodddekra.
"Kpacnas rpaanna” portorddexra.
148, | JdaBaenue cBeta. Bosnbl ne bpoiiis. 2
149 | KopnyckyJisipHO-BOJTHOBOI Ayaan3M.
JlaBneHune cBera (B YaCTHOCTH, JIABJICHHE CBETA Ha a0COIIOTHO MOTJIOMIAIOIIYIO M a0COITIOTHO
oTpaxkarotnyro moBepxHocTh). OnbiTel [1.H. Jlebenera. BoxroBEIe cBolicTBa yacTuil. BomHEI 1e
Bpoiinsa. J{nunaa BonHel e Bpoiiis v pa3Mepbl 00JacTH JOKATU3aIUN JIBUXKYIICHCS YaCTHIBL
Kopmyckynsapao-BosiHoBo# ayanusm. udpakuus 3meKTpoHOB Ha Kpuctamiax. Cnennduka
n3MepeHnii B Mukpomupe. CootHomeHus HeomnpeneneHHoctel I'elizenOepra. Texnuueckue
YCTPOHCTBA M TEXHOJOTMYECKHUE MPOIECCHl: CIEKTPOMETP, (OTOAIEMEHT, (OTONATUHK,
TYHHEJBbHBI MHKPOCKOTI, COJTHEYHasi 6aTapesi, CBETOANO/.
150, | demoHcTpauuu: 2
151 | ®ortoadhdekT Ha ycTaHOBKE C ITMHKOBOH TIACTHHOM.
HUccnenoBanue 3akoHOB BHeIIHETo (hoTodddexra.
HccnenoBanre 3aBUCHMOCTH CONPOTHUBIICHUS OIYIPOBOAHUKOB OT OCBELICHHOCTH.
Cetoauon.
Conneynas Gatapest.
152, 153 2

IIpakTH4eckue 3aHATHS
IIpakTuky™m (pemeHue 3axa4)
Hccnenopanne doropesncropa. M3amepenue noctosiHHol [11aHka Ha OCHOBE MCCII€IOBAHUS




Oo6bem Hanpasjenus
B BOCIIMTATEJIbHOI
qacax/ JeATeJbHOCTH
HaumeHoBaHue pa3ejioB 8T.4.B
" TeMm Coaepxxanue yueOHOr0 MaTepHuaJia ¢dopme
NPaKTH
YyecKoit
noaroT
OBKH
dhoTorddexra. MccnemoBanne 3aBUCHMOCTH CHJIBI TOKA Ye€pe3 CBETOAMO] OT HAIIPSHKCHHUS.
CamocTosTensHas pabora obygarommxcs'® 1
Tema 7.2 ®uszuka atoma | CopepkaHue yueOHOT0O MaTepuaia 2 poecCuoHaIbHO-
154, | OmnbiTbl Pe3epdopaa. [loctyaarsl Bopa. TPYZAOBOI'O BOCIIUTAHUS
155 | KBaHTOBBIE reHEepPaTOphI. 9KOJIOTHYECKOTO
OnbBITEl IO MCCIENOBAHUIO CTpoeHus aroma. [lmanerapHas Mmopnens atoma Pesepdopaa. BOCIIUTaHUS
[ocrynatel bopa. U3nydenue u nornomenne GOTOHOB MPH MEPEXOJIe aTOMa C OJHOTO YPOBHS LEHHOCTH HAy4JHOTO
SHepruu Ha Jpyroi. Buawsl cnektpoB. CHekTp YpOBHEH »3Heprud aroMa BOJIOPOAA. [IO3HAHUSA
CrioHTaHHOEe W BBIHYXXJEHHOe wu3nydeHue cBera. Jlazep. TexHuuyeckue ycTpoilcTBa U
TEXHOJIOTHYECKUE TMPOIECChl: CHEKTPAIbHBIA aHanu3 (CHEKTPOCKOM), Jia3ep, KBaHTOBBIN
KOMIIBIOTED.
156, | demoHncTpanum. 2
157 | Mognens omnbita Pesepdopna.
Hab6mronenue muHEeHYaTHIX CIIEKTPOB.
YCTpOHCTBO U JEHCTBHE CUETYNKA HOHU3HPYIOLINX YacTHULL.
Omnpenenenue JUIMHBI BOJTHBI J1a3epHOTO H3ITyUYCHUSI.
YdeHNUUECKUI IKCTIEPUMEHT, JTa00paTOpHBIE PabOTHI, MPAKTHKYM.
HaGmonenne nuHeyaToro crexTpa.
HccnenoBanue crekTpa pa3peXEHHOI0 aTOMapHOIO BOAOPOAA W HM3MEPEHUE MOCTOSHHON
Pun6epra.
Tema 7.3 ®usznka Conepxanue yueOHOTO MaTepuaia 2 npoeccuoHaIbHO-
aTOMHOTO I/Ipa u TPYAOBOTO BOCITUTAHHUSI
3JIEMEHTAPHBIX YaCTHIL 158, | Buabl pagnoakTHBHBIX u3iaydeHuii. CocTaB sigpa. BKOJIOTHYECKOT0
159 | 3akoH pagmoaKTHBHOIO pacnaja. BOCIIMTAHUSA
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CaMoCTOoATE/IbHaA pa60Ta o6yqa|ou.|,mxc;| opraHusyeTca B d)opme NOArOTOBKU K NPAKTUHECKUM 3aHATUAM




Oo6bem Hanpasjenus
B BOCHUTATEJIHLHOM
qacax/ JeATeJbHOCTH
HaumeHoBaHue pa3jiesioB 8 T.4. B
— Conep:xanue yueOHOro MaTepuaJia popme
NpaKTU
YyecKoit
MOJATOT
OBKH
Hyxnonnas mopmens simpa IeiizenOepra-lBanenko. 3apsim sapa. MaccoBoe dHCIO sIpa. LIEHHOCTH Hay4HOI'O
M3ortomel. PamnoakTuBHOCTE. Anb(da-pacnan. DIICKTPOHHBIM W ITO3UTPOHHBIN OeTa-pacra. MO3HaHUs
lNamma-uznyyenne. 3aKoH pajMOakTHUBHOIO pacnaja. PannoakTHBHBIE M30TONBI B MPHUPOJIE.
CBoliCTBa MOHH3MPYIOMIETO U3Iy4YeHHS. BiusHNe paguoaKTHBHOCTH HA JKUBHIE OPTaHU3MEI.
EcrecTBeHHBIN GoH m3mydeHns. [lo3umerpus.
160, | Dueprus cBsi3u. SlnepHbie CUIIBI. 2
161 | JdedexTt macc.SInepHbie peakiun. JieMeHTAPHbBIE YACTHIIbI.
DHeprus CBSA3M HYKIIOHOB B sifipe. SnepHbie cuisl. Jedekt maccsl siapa.
Snepusie peakumu. [lenenne u cuHTe3 sAaep. SnepHple peakTopsl. [Ipodiaemsl ympaBiseMoro
TEPMOSJIEPHOr0 CUHTE3a. DKOJOTUYECKHUE ACIIEKThI Pa3BUTHSA AAEPHON SHEPTETUKH.
MeToIbI peTUCTPAITUH U UCCIIEOBAHUS IIEMEHTAPHBIX YaCTHII.
OyHIaMEHTANIbHBIE B3aUMOJEUCTBUA. bapuoHbl, Me30HBl U JjenToHbl. lIpencraBieHue o
CranpapTtHoit Moaenu. KBapk-riirooHHas MOJIeNb aIpOHOB.
®usuka 3a npenenamu CtangapTHoN Moaenu. TeMHas MaTepust U TeMHas SHEPIusl.
EnuHCTBO (pr3mueckoit KapTHHBI MEpa.
TexHUYEeCKHEe yCTPOWCTBA M TEXHOJIOTWYECKHE MPOIECCHl: JTO3UMETp, Kamepa Buibcona,
SJICPHBIA  pEaKToOp, TEPMOSJICPHBIA peakTop, aroMHas OoM0a, MarHMTHO-PE30HaHCHAs
ToMorpadusl.
162, 163 2
IIpakTHYecKkue 3aHATHA
IpakTukyMm (pemieHue 3axa4)
UccnenoBanne Tpekos dacTuil (10 TOTOBEIM ¢otorpadusim). ccnenoBanrne paanoakTHBHOTO (hoHA C
WCIIONIb30BaHNEM Jo3nMerpa. Mi3ydeHune nornomeHus 0eTa-4yacTHIl A TFOMHUHHAEM.
CamocrosTensHas pabora o0ydaromumxcs® 1
Pazgen 8 SJIEMEHTBI ACTPOHOMUHU U ACTPOPUSUKHU
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CaMoCTOoATE/IbHaA pa60Ta o6yqa|ou.|,mxc;| opraHusyeTca B d)opme NOArOTOBKU K NPAKTUYECKUM 3aHATUAM U K npome)KyTquoﬁ aTTectaumm




Oo6bem Hanpasjenus
B BOCHUTATEJIHLHOM
qacax/ JeATeJbHOCTH
HaumeHoBaHue pa3jiesioB 8 T.4. B
— Conep:xanue yueOHOro MaTepuaJia popme
NpaKTU
YyecKoit
MOJATOT
OBKH
Tema 8.1 Dj1eMeHTBI Copeprkanne yueOHOTO MaTepuaia 1
aCTPOHOMMH U 164, | DrTanbl pa3BUTHSA ACTPOHOMMH.
acTpopuznkun 165 MeToabl ACTPOHOMUYECKHUX UCCIIeTOBAHMIA. 9KOJIOTHYECKOTO
Oramnbl pa3BUTUS aCTpPOHOMHHM. [IpHKIaTHOE M MUPOBO33PEHYECCKOE 3HAYCHHE aCTPOHOMUHU. BOCIUTAHUS
[TpumeHnMOCTh 3aKOHOB (GU3UKH I O0BSCHEHHSI PUPOIBI KOCMUYECKIX 00BEKTOB. MEeTO B IIEHHOCTH HAy4JHOTO
ACTPOHOMUYECKUX HuccienoBaHui. COBPEMEHHBIE ONTHYECKUE TEJIECKOIBI, PaIUOTEIECKOIIBI, MO3HAHMSI
BHeaTMocdepHas actpoHoMus. Bun 3Be3nHoro HeOa. Co3Be3qus, spKue 3BE3/bl, IUIAHETHI, UX
BHIMMOE JIBIDKEHUE.
166, | Couaneuynasi cucrema. 1
167 | Muaeunprii [IyTh.
ComnHeuHas cuctema.
Connue. ConHeuyHast akTUBHOCTh. McTounuk sHeprun ConHLa U 3BE31.
3Be3/pl, UX OCHOBHBIE XapaKTepUCTUKU. JlMarpamma '"CHeKTpajJbHBIH Kjacc - CBETUMOCTBH'.
3Be3bl TJABHOM TMOCIIENIOBATEIHPHOCTA. 3aBHCHMOCTh ''Macca - CBETUMOCTB' MJIsi 3BE3[
TJIABHOM TOCe[oBaTenbHOCTH. BHyTpeHHEee cTpoeHne 3Be31. COBpeMEeHHbIE MPEACTAaBIECHHS O
MTPOUCXOKIEHUH 1 dBoIfonmu COHITA U 3Be3/1. DTambl )KU3HH 3BE3I.
Mneunsiii I1yth - Hama [MamakTtuka. Ilomoxxenne m mmwkenune Comuna B 'amaktuke. THIbI
ranakTuk. PagroranakTiky u kBa3apsl. UepHbIe ABIPHI B SIpax TajJaKTHK.
Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6na. PasOeranme ramaktuk. Teopus
Bonbunioro B3peiBa. PeukTOBOE U3IyUeHUE.
Macmrabnas cTpykTypa Beenennoil. MeraranakTuka.
Hepemennpie mpo0eMbl aCTPOHOMHH.
CamocTrosiTensHas paboTa 00yyaromumxcs 4

Yuyennyeckue HAOJIIOJAEHMS.

HaGmronenust 3Be3gHOro Heba HEBOOPY)KEHHBIM TIJ1a30M C  HCIOIB30BAaHHEM KOMITBIOTEPHBIX
MIPWIOKEHUHN JUISl OTIpEeeTICHHsI MOJIOKEHUSI HeOSCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHEIC
co3Be3ansi CeBepHOTO MOMYIIAPHS U SIPKHE 3BE3IHI.

Hab6mronenus B Teneckon JIyHBI, IIaHET, TYMAHHOCTEH ¥ 3BE3/THBIX CKOILICHUH.




Oo6bem Hanpasjenus
B BOCHUTATEJIHLHOM
qacax/ JeATeJbHOCTH
HanmeHoBaHHue pa3ejioB 8T.4.B
— Conep:xanue yueOHOro MaTepuaJia popme
NpaKTU
YyecKoit
noaroT
OBKH
Paznmen 9 HPOPECCUHOHAJIBHO OPUEHTUPOBAHHOE COAEPKAHUE
Tema 9.1 ®usuka B ConepkaHrue yaeOHOTO MaTepraa 2
npogeccuoHaIbLHOM 168 | OcnoBnoe ypaBuenue MKT. npogecCuoHaNbHO-
AeATeJbHOCTH. 169 | IIpuMeHeHHe BO3IYUIHOTO KJIANAHA B CAHTEXHMYECKHX YCTAHOBKAX. TPYAOBOTO BOCITUTAHHUSI
OcHoBHOe ypaBHeHHe MKT: cBsI3b MEXIy NaBICHHEM U CPEAHEH KUHETUYECKOU 3HEeprueut 3KOJOTUYECKOT O
MMOCTYNAaTeNFHOTO TETUIOBOTO IBWKEHUS MOJIEKYNl HACaJbHOrO Ta3a (WM C KBaJpaToM BOCTIMTaHUS
CpelHel KBaApaTUIHOM CKOPOCTH). LIECHHOCTHU HAy4HOT' O
170 | 3akon IMackaus. 2 MO3HAHUSA
171 | Co3nanue padoueii MoJeTH rOPOJACKOr0 BOJAONPOBOIAa HA OCHOBE (PM3MYECKHUX SIBJICHU H
3aKOHOB.
Harnenue. ['mapocratnyeckoe naBiaeHue. 3akoH Ilackans. CooOmaronmecs COCY/IbL
lMunmpasnuyeckuii mporecc. ATMochepHoe maBineHHe. 3akOoH Apxumena. Y CJIOBUS TUTaBaHUS
TeJ.
172 Boponposoa. 2
173 | IlopuHeBoii ;KMAKOCTHBII HacoC.
Hasnenne. ['mapocratnyeckoe naBnenne. 3akoH I[lackams. CooOmarommecs COCY/IBL
lunpaenuyeckuit mporecc. ATMocepHoe aaBiicHHE. 3aKOH Apxumena. Y CIOBUS IUIaBaHUS
TeJl. Y CTPONCTBO BOJONPOBOJA.
174 | BHyTpeHHs JHEPTUA U COCOOBI €€ U3MEHEeHH . 1

JHeprocoepe:keHne B JKMITHIHO-KOMMYHAJIBHOM X03siicTBE.

BuyTpennsss sHeprusi cuctembl. BHYTpeHHss 3Heprusi OJHOATOMHOTO WAEAJIHHOIO rasa.
Teruonepenaya u pabora Kak Mepbl U3MEHEHHS BHYTPEHHEH 3HEPTrUU TE€PMOIAMHAMUYECKON
CHCTEMBI.

Pabora B TepmoamHamuke. Beipaxkenne paOoThI Ta3a B 3aBUCHMOCTH OT M3MEHEHHs 00bEMa.
PaGorta, coBepmaemasi BHEITHUMHE TEIaMH HaJ ra30oM, U paboTa, coBepIiaeMas CaMiM Ta30M.
Teronepenaua. KonBekuys, TENI0NPOBOAHOCTb, HU3ITYUEHHE.

KonnuecTBo TemnoTsl. Y aenpHas TEIIOEMKOCTH BellecTBa. Pacuér kommdecTBa TEIUIOTHI IpU
teronepenayde. Termioo00MeH B 3aMKHYTOH cucTeMe. Y paBHEHHE TEIJIOBOTO OajiaHca.




HaumeHoBaHMe pa3ienoB
H TeM

Conep:xanue yueOHOro MaTepuaJia

Oobem
B
qacax/
BT.4. B
dopme
NpaKkTH
yeckoil
MOJAroT
OBKH

Hanpasjenus
BOCHUTATEJIHLHOM
JesiITeJIbHOCTH

KoHncyabTanus

2

IIpome:kyTouHas aTTecTauus (IK3ameH)

4

Bcero:

196/7




5. YCJI0OBUA PEATINBALIMU ITPOI'PAMMbBI YYHEBHOI'O ITPEJIMETA

5.1. MaTepuajibHO-TeXHUYECKOe o0ecredeHne

KaOuner ®@u3nku, OCHAIIEHHBIA B cooTBEeTCTBUM ¢ npriioxkenueM 3 OITOII-IT no
CHELMAIBHOCTH

08.02.01 CtpouTenbCTBO U 3KCILTyaTalUsl 3JaHUKA U COOPYKEHUN.

5.2. YueOHO-MeTOAMYECKOE 00ecIeueHue

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 CrenuaibHOCTEH TEXHHUYECKOTO
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.Hcaes, 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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