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1 OBIIASI XAPAKTEPUCTHKA PABOYEM ITIPOT'PAMMbBI YYEBHOTI'O

IMPEJIMETA
«Duzuka»

1.1 Mecto yueOHOro mnpeaMera B CTPYKType HPOrpaMMbl NOATOTOBKH CHEHHAJTHCTOB

CpeaHero 3peHa

VYuebublii npeamer «Pu3nKa» OTHOCUTCA K MpeaAMeTHON o6mactu «EcTecTBeHHO -Hay4HbIe
npeaMeThl» U 0011e00pa3oBaTeIbHOMY LUKIY IPOrpaMMbl IOJATOTOBKU CIIELUAINCTOB CPEIHETO

3BCHA.

1.2 TpeGoBaHus K pe3yJibTaTam
Pesynbratrom ocBoeHus yueOHoro npeamera «®@usmka» gBISETCS ONPEECIICHHBIN 3Tall

c(hOpPMUPOBAHHOCTH CIAEAYIOUINX OOIUX U MPOPECCUOHATBHBIX KOMITETECHITHUI:

Kox v HanmenoBanue

IlnanupyemMble pe3yJibTaThbl OCBOEGHHS NpeaMeTa

¢popMupyembIx Oo61mme [Ipeamernbie
KOMIIeTeHIH
OK 01 Bribupats criocoObt B yacTu TpyaoBoro - ¢hopMHPOBAHHOCTH

pelieHus 3a1a4
npoheCCUOHATBHOMN
ACATCIIBHOCTHU IPUMCEHUTEIIBHO K
Pa3IHYHBIM KOHTEKCTaM

BOCIIMTAHMSL:

- TOTOBHOCTH K TPYY,
OCO3HAHUE IICHHOCTH
MacTepCTBa, TPYI0JII00He;

- TOTOBHOCTh K aKTUBHOM
JeATEIIbHOCTH
TEXHOJIOTHYECKOU U
COLMAJIbHOW HAIPaBJIECHHOCTH,
CIIOCOOHOCTh UHUITUUPOBATH,
IJIAHUPOBATh U
CaMOCTOSTEJIbHO BBITIOJIHATh
TaKylo JIeITebHOCTb;

- HHTEPEC K pa3INuYHbIM
cthepam npodeccHoHATBHOM
JEATEIIbHOCTH,

Osiaaaenue
YHHBepPCAJIbHbIMH
Yu4eOHbIMU
NMo3HABATEJIbHBIMU
JeHCTBUSIMM:

a) 0a30BbIe JJOTHYECKHE
JleliCTBUA.

- CaMOCTOSITEJILHO
(dbopMynupoBath 1
aKTyallu3UpOBaTh MPoOIeMYy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIIMBATh
CYILIECTBEHHBIN MPU3HAK WIH
OCHOBAHMS JJII CPAaBHEHUSI,
KIaccupUKaluu u
00001IeHMS;

- OIIPEACIATh 1NN
JeATeIIbHOCTH, 33/1aBaTh

IPEJCTaBICHUN O POJIU U
MecTe (PU3UKU U aCTPOHOMUU
B COBPEMEHHOW HAyYHOU
KapTUHE MUPA, O
cucTeMoobpasymouieil poiau
($U3UKHN B pa3BUTHU
€CTECTBEHHBIX HaYK, TEXHUKH
Y COBPEMEHHBIX TEXHOJIOTUH,
0 BKJIaJIE POCCUMCKUX U
3apyOEKHBIX YUCHBIX-
(U3UKOB B pa3BUTHE HAYKH;
MOHUMaHUE (PU3HUECKON
CYIIHOCTH HaOJI01aeMBbIX
SBJICHU MUKPOMUDA,
MakpOMHpa U MEraMupa;
MNOHMMAaHHE POJIH ACTPOHOMHHU
B IIPAKTUYECKOU
JIeSITEIbHOCTH YeJIOBEKa U
JAJIbHEHUIIIEM HAy4YHO-
TEXHUUYECKOM Pa3BUTHHU, POJIH
¢u3uku B GOpMHUPOBAHUHU
Kpyro3opa u
(byHKIMOHATIBHON
IPaMOTHOCTH Ye€JIOBeKa JIJIs
pELIeHNs MPAKTUIECKUX
3ajady;

- BIIQJETh
OCHOBOIOJIATal0IIUMU
(bU3NUECKUMU TTOHATUAMU U
BEJIMYUHAMU,
XapaKTepU3yIOIUMU
(hU3UYECKHEe TTPOIIECCHI
(CBSI3aHHBIMH C
MEXaHUYECKUM JBH)KEHUEM,
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rmapaMeTpsl U KPUTEPUHA UX
JOCTHKCHMUS,

- BBISIBIIATh 3aKOHOMEPHOCTH
U NPOTUBOPEYUS B
paccMaTpUBAEMBIX SABJICHUSX;
- BHOCUTb KOPPEKTUBBI B
JIeSITEIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YIIHTATOB
LIEJISIM, OLICHUBATh PUCKHU
MOCJIEICTBUN ACATEIBHOCTH;
- pa3BHUBATh KPEATUBHOE
MBIILJIEHUE MPU PELLICHUN
YKU3HEHHBIX TIPOOIIEM

0) 0azoBBIE
HCCIIeI0BATE/IbCKUE
JelCTBHUA:

- BIIQJICTh HaBbIKAaMU y4eOHO-
HCCIICI0BATEIBCKOMN 1
MPOEKTHOM ESTENbHOCTH,
HaBBIKAMM Pa3pelICHUS
pooem;

- BBISIBIIATH IPUYMHHO-
CIICACTBCHHEIC CBSI3H U
aKTyaJIn3UpOBaTh 3a7ayy,
BBIJIBUTaTh TUIIOTE3Y €€
pellIeHus], HAXOIUTh
apryMEHTBI I
JI0Ka3aTeJIbCTBA CBOUX
YTBEPKJICHUH, 3a71aBaTh
MapaMeTpsbl U KPUTEPUU
pELICHHUS;

- aHAJIM3UPOBATh MOJTYyYECHHBIE
B XOJI€ PEIICHUA 3aa4u
pe3yJIbTaThbl, KPUTUYECKHU
OLIEHUBATh UX JOCTOBEPHOCTb,
IPOrHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

- YMETH IIEPEHOCUTH 3HAHUS B
MO3HABATENIbHYIO U
MPAKTUYECKYIO0 00TIacTH
JKU3HEACATCIBHOCTH;

- YMETh UHTETPUPOBATH
3HAHUS U3 Pa3HbIX
MpeIMETHBIX 00IacTei;

- BBIABUTATh HOBEIC HJCH,
npejaraTb OpUrHHaJIbHbIE
MOJXO0/Ibl U PEUIEHUS;

- CIIOCOOHOCTH MX
HCITIOJIB30BAHUS B
IO3HABATEIIbHON U COI[UAILHOM
IIPAKTHUKE

B3aMOJCHCTBHEM TEJI,
MEXaHHYECCKUMHU
KoJICOAHHMSIMH M BOJIHAMU;
ATOMHO-MOJIEKYJISIPHBIM
CTPOEHHEM BEIIECTBA,
TEIJIOBBIMH IIPOLIECCAMH;
AJIEKTPUYECKUM U MAarHUTHBIM
MOJISIMU, DJIEKTPUYECKUM
TOKOM, 3JICKTPOMAarHUTHbIMU
KOJIEOAHHMSIMU M BOJIHAMU;
OINTHUYCCKUMHU SBICHUSIMH;
KBAHTOBBIMU SIBJICHHUSIMH,
CTPOEHHEM aTOMa U aTOMHOI'O
s71pa, paIu0aKTUBHOCTHIO);
BIAACTh
OCHOBOIIOJIAraloIMMHU
ACTPOHOMHUYECKUMU
MTOHSATHSMH, ITO3BOJISIOIINMHU
XapakTepHU30BaATh MIPOLIECCHI,
MPOUCXOISIIME HA 3BE3/1aX, B
3BE3/IHBIX CUCTEMax, B
MEKTaJaKTUYECKOU cpeie;
JIBHJKEHHE HEOECHBIX TE,
SBOIIIOLIUIO 3BE3[ U
Bcenennolii;

- BJIQJETh 3aKOHOMEPHOCTSIMHU,
3aKOHAMU U TEOPUSIMH (3aKOH
BceMHUpHOTO TsAroTenus, I, II u
I1I 3axoner HeroTOHA, 3aKOH
COXPAHEHHUS MEXaHUYECKOU
SHEPIruH, 3aKOH COXPaHEHUS
MMITYJIbCA, PUHIINI
CYNEpPIO3UIUU CHJI, TPUHLIMIT
PaBHOIIPaBHOCTH
WHEPIUATBHBIX CUCTEM
OTCYETA; MOJIEKYJISIPHO-
KUHETUYECKYIO TEOPHUIO
CTPOEHUS BELIECTBA, Ia30BbIE
3aKOHBI, ITEPBBII 3aKOH
TEPMOJMHAMUKH; 3aKOH
COXPaHEHUS JIEKTPUUYECKOTO
3apsna, 3akoH KynoHa, 3akoH
OmMa ni1s yyacTka 1€, 3aKOH
Owma 1151 MOJIHOM
AIEKTPUYECKOM LIETIH, 3aKOH
Jxoyina - JIeHna, 3akoH
AIIEKTPOMArHUTHOM
MHIYKIWU, 3aKOH COXPAHEHUS
SHEPIruH, 3aKOH
IIPSAMOJIMHEMHOTO
pacrnpoCcTpaHEeHHs CBETa,
3aKOH OTPAKEHUs CBETA,




3aKOH MPEIOMJICHHSI CBETA,
3aKOH COXPaHCHHUsI SHEPTHUH,
3aKOH COXPaHEHUs UMITYJIbCa,
3aKOH COXPaHCHHUS
AIIEKTPHYECKOTO 3apsijia,
3aKOH COXPaHCHHSI MaCCOBOTO
qucia, noctyiaarel bopa,
3aKOH PaINOaKTUBHOTO
pacriaza); yBepeHHOe
UCIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEH TpU
aHanm3e (pU3NIECKUX SBICHUMA
U TIPOIIECCOB;

- chopmupoBaTH YMEHUS
pelaTh pacyeTHbIC 3a]1a49u C
SIBHO 33JJaHHOU (hU3HUECKOM
MO/IEJIBIO, UCTIONB3YS
(du3nYecKue 3aKOHbI U
MIPUHIIMITEL; HA OCHOBE
aHaJIM3a yCIOBHS 3a]1a41
BbIOMpATh PU3NYECKYIO
MO/IEJIb, BBIICIISATh
(u3HYEeCKrEe BETUYNHBI U
dbopMyIibl, HEOOXOIUMBIE IS
€¢ peIICHHS, TPOBOIHTH
pacyeThbl U OLICHUBATh
PEATEHOCTH ITOJTYICHHOTO
3HA4YCHUsT HPU3NICCKOI
BEJIMYHHEBI; peIiaTh
KaueCTBEHHBIE 3a]a4H,
BBICTpaUBas JIOTHYECKH
HEMPOTUBOPEUYHBYIO LIETIOUKY
pacCy)IEHHUI C OOpPOM Ha
W3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
buznueckre SBICHUS

OK 02 Hcnonw3oBath
COBpEMEHHBIE CPEJICTBA ITOKCKA,
aHajan3a U UHTEPIPETAIIUU
UHQOpMAIH, 1
WH(POPMAITMOHHBIE TEXHOJIOTHH
JUTSI BBITIOJTHEHHS 33144
podeCCHOHATEHOM
JIeSATEIIbHOCTH

B o0sacTi neHnocTu
HAYYHOI'0 MO3HAHUSL:

- cOpMHUPOBAHHOCTH
MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH H
OOIIECTBEHHOH MPaKTUKH,
OCHOBaHHOTO Ha JHAJIOTe
KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTa B
MOJIUKYIBTYPHOM MUPE;

- COBEPIIICHCTBOBAHUE
SI3BIKOBOM M YUTATEIHCKON
KYJIBTYPBI KaK Cpe/ICTBa
B3aMMOJICHCTBUS MEKTY

-copMHUpPOBATH YMEHUS
YUHUTBIBATH TPAHUIIBI
MIPUMEHEHUS U3yYEHHBIX
bu3HYECKUX MOJeNeH:
MaTepHalibHas TOUYKA,
MHEeplLUalbHask CUCTEMA
OTCYETa, UCaATLHBIN I'a3;
MOJIETIU CTPOEHUS ra30B,
AKUJIKOCTEN U TBEPJBIX TEll,
TOYEYHBIN JIEKTPUUECKUI
3apsij, siAepHas MOJEb
aToMa, HyKJIOHHasi MOJIEJb
aTOMHOTO SI/Ipa MPU PEIICHUHN
buznyecKkux 3a1ay;

- chopmMHpoBaThH
COOCTBEHHYIO MO3HIIHIO 110
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JOABMHU U TIO3HAHUSI MUDA;

- OCO3HaHHUE LIEHHOCTH
Hay4YHOH J1eTeIbHOCTH,
TOTOBHOCTbH OCYILIECTBIISITh
IIPOEKTHYIO U
HCCIIEI0BATEIBCKYIO
JeSITeIbHOCTD
WHAWBUIYAIBHO U B TPYIIIE;
OsBJaanenue
YHUBEPCAIBLHBIMH
Y4eOHBIMHU
M03HABATEJILHBIMH
JAeHCTBUSIMU:

B) padora ¢ nngopmanmeii:
- BJIaJIeTh HaBbIKAMU
MOJTy4YeHUsT HHPOPMALIUH U3
HCTOYHHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITENTLHO
OCYIIECTBIISITH TIOUCK, aHAIIU3,
CHCTEMaTHU3alUI0 U
MHTEPIPETAIHIO HHPOPMALIUN
pa3IUYHbIX BUIOB U GOpPM
MIPECTABIICHHUS;

- C03/1aBaTh TEKCTHI B
pa3nu4HbBIX (hopmaTax ¢
YYETOM Ha3HAYCHUS
nHGOpPMAIIMY U [IETEBON
ayJUTOpUH, BEIOUpast
ONTUMAJIBHYIO (hOpMY
MPEJCTaBICHUS U
BU3YyaJIN3aIliH,

- OLICHUBATh JI0OCTOBEPHOCTH,
JETUTUMHOCTH WH(POPMAIINH,
€e COOTBETCTBHE MPABOBBIM U
MOPAIbHO-3THYECKUM
HOpMaM;

- ICTIIOJI30BATh CPEJCTBA
MH(POPMAIMOHHBIX U
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI B pellICHUH
KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX U
OpTaHU3aIMOHHBIX 33149 C
co0uroiIeHreM TpeOOBaHHH
APTOHOMHKH, TEXHUKH
0e30IMaCHOCTH, TUTHEHBI,
pecypcocOepeKeHus,
MIPABOBBIX M THYECKUX HOPM,
HOPM MH(OPMaLMOHHON
0e30IMacHOCTH;

- BJIaJ€Th HaBbIKaMH
PaCio3HaBaHUA W 3alIUThI

OTHOIICHUIO K (PU3UIECKOM
uHpOpMaINH, TOIy4aeMOr U3
Pa3HbBIX HCTOYHUKOB, YMETh
UCTIOJIb30BaTh U(POBLIE
TEXHOJIOTUH IS TIOUCKa,
CTPYKTYPUPOBAHUS,
UHTEpPIIPETAlNU 1
npecTaBiIeHUs yueOHOM U
HAaYYHO-TIOIYJIIPHOM
uHpOpMaLNY; Pa3BUTh
YMEHHSI KPUTHYECKOTO
aHaJIM3a [10JIy4acMOU
uHpopmaruu
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nHpopMaLuH, UHPOPMATHOHHOH
0€30aCHOCTH JIMYHOCTH

OK 03 IlrarupoBaTh 1
pealn30BLIBaTh COOCTBEHHOE
mpodeCCHOHATBEHOE ’
JTUYHOCTHOE Pa3BUTHE,
MPEITPUHUMATEIIECKYIO
JICSATEIILHOCTD B
npodeccuoHansHOM chepe,
UCIIOJIb30BaTh 3HAHUS TI0
(hMHAHCOBOI I'PaMOTHOCTH B
Pa3INIHBIX KU3HEHHBIX
CUTYyaIHUAX

B o6sacTi 1yX0BHO-
HPaBCTBEHHOI0
BOCIIMTAHUS:

-- chopMuUpOBaHHOCTH
HPaBCTBEHHOT'O CO3HAHUS,
ATUYECKOTO MTOBECHUS;

- CIIOCOOHOCTD OIICHUBATH
CUTYAINIO U IPUHUMATh
OCO3HaHHBIE PEIICHMUS,
OPUEHTHUPYSICh HA MOPAJIbHO-
HPABCTBEHHbIE HOPMBI U
IIEHHOCTH;

- OCO3HaHHE JIMYHOTO BKJIAJa
B [IOCTPOCHHE YCTOHYHUBOTO
Oymymiero;

- OTBETCTBEHHOE OTHOIICHHE K
CBOUM POJUTENAM U (HIIN)
JIPYTUM YJIEHaM CEMbH,
CO3JIaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSITHUS
[IEHHOCTEN CEMENHOMN KU3HU
B COOTBETCTBHUU C
TpaaMIUsAMU Hapo10B Poccuuy;
OBJagenue
YHHUBepPCAJIbHBIMU
peryJsiTUBHBIMHU
AeCTBUAMU:

a) caMOOpraHu3aNus:

- CAMOCTOSITEIBHO
OCYIIECTBISATh
MM03HABATEJIbHYIO
NeSITeTbHOCTb, BBISIBIISITH
MpOOJIeMbI, CTAaBUTh U
dhopmynupoBaTh COOCTBEHHBIE
3a/1a4u B 00pa3oBaTEIbHON
NEeSATETLHOCTH M KU3HEHHBIX
CUTYaIUX;

- CAaMOCTOSITEIILHO COCTaBIIATh
JIaH PEIICHUs MTPOOIEMEI C
YY4ETOM UMEFOIITIXCSI
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEN U
NIPEATIOYTEHUN;

- 1aBaTh OLICHKY HOBBIM
CUTYaIUsIM;

CIoCOOCTBOBATH
(hOpMUPOBAHUIO U
MIPOSIBJIEHUIO IIUPOKOU
SPYAMIINH B Pa3HBIX 00JacTIX
3HAHWM, IIOCTOSHHO

- BJIaJIeTh OCHOBHBIMHU
METOAAMU Hay4HOT'O
MO3HAHUS, UCTIOJIB3YEMbIMHU B
bu3uKe: IPOBOJUTH IPSIMbIE U
KOCBEHHbIE U3MEPEHUS
(bu3n4ecKuX BEIUYUH,
BBIOMpAst ONITUMAIIbHBIN
croco0 u3MepeHus u
UCTIOJIb3Ysl U3BECTHBIC
METO/bI OLICHKU
IIOTPELIHOCTEN U3MEPEHUH,
IIPOBOJIUTH UCCIIEOBAaHUE
3aBUCUMOCTEH (hHU3MYECKHIX
BEJIMYMH C MCII0JIb30BAaHUEM
IIPSAMBIX U3MEPEHUH,
OOBSICHATD IOJTY4YEHHBIE
pe3yibTaThl, UCIIOJIB3YS
(buznyecKue TEOPUH, 3aKOHbI
U TIOHSATHS, U JIeJIaTh BBIBOJIBI;
c00JII0/1aTh MpaBHIIa
0e30macHOro TpysAa npu
MIPOBEJICHUU UCCIENOBAaHUMN B
pamKax y4eOHOro
AKCIIEPUMEHTA U y4eOHO-
UCCIIe10BaTEIbCKON
JEeSITETbHOCTH C
UCTOJIb30BaHUEM LU(POBBIX
M3MEPUTENBHBIX YCTPOWCTB U
71a00paTOPHOTO
000opyI0BaHuUs;
c(hOpMUPOBAHHOCTh
MPECTaBICHUN O METOAAX
MOJIy4YEeHHUsI HayYHbIX
ACTPOHOMUYECKUX 3HAHMI
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MOBBIIIATH CBOU
o0pa3oBaTeNbHBIN U
KYJIbTYpPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb:
WCIIO0JIb30BATh IIPUEMBI
pedaeKcuu s OLCHKH
CUTYaIluH, BHIOOpa BEPHOTO
pelieHus;

- YMETbh OLIEHUBATh PUCKHU U
CBOEBPEMEHHO TPUHUMATh
peuIeHus o0 UX CHUKEHUIO;
B) IMOUMOHAJILHBIN
HHTEJJICKT,
Npeanoaaraumi
c¢opMHPOBAHHOCTD:
BHYTPEHHEN MOTHUBALIUH,
BKJIFOYAIOLIEH CTPEMIIEHHE K
JTOCTH>KCHHIO 1IETH U YCIIEXY,
ONTUMU3M, UHUIIMATUBHOCTb,
yYMEHUE ACHCTBOBATh, UCXO/IA
H3 CBOMX BO3MOXKHOCTEI;

- AMIIATHH, BKIIOYAOILIEH
CIOCOOHOCTH TIOHUMATh
SMOLMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBAThH €T0 MPH
OCYLIECTBIICHUHU
KOMMYHHUKAIUHU, CIOCOOHOCTH
K COYYBCTBUIO U
COTIEPEIKUBAHMUIO;

- COIMaJIbHBIX HAaBBIKOB,
BKJTFOYAFOIIINX CITIOCOOHOCTD
BBICTPanBATh OTHOLICHUS C
APYTUMHU JIFOJAbMU, 336OTI/ITLCH,
NIPOSABIIATH UHTEPEC U pa3peliaTh

KOH(DITUKTHI
OK 04 3¢ dexrurO - TOTOBHOCTB K - OBJIAJIETh YMEHUSIMU
B3aUMO/ICUCTBOBATh U paGOTaTL CaMOpa3BUTHIO, pa60TaTL B TpyIme ¢
B KOJIICKTHBC 1 KOMaH/C CaMOCTOSITEIbHOCTH U BBIMIOJTHEHUEM Pa3IUYHbIX
CaMOOIPENETIECHUIO; COLIMAJIBHBIX POJIEH,

-OBJIa/ICHE HaBbIKaMH
y4e0OHO-UCCIIeI0BATENHCKOMH,
MIPOEKTHON ¥ COLIMAIIBHON
NESTENBHOCTH;

OBJagenue
YHHUBepPCAJbHBIMU
KOMMYHHUKATHBHBIMHU
ACHCTBUAMMU:

0) coBMecTHAaA

e TeJIbHOCTD!

- IOHUMATh U UCIOJIb30BaTh
MPEUMYIIECTBAa KOMaHIHOU U
WHIUBUAYAIBHON paboThI;

IUTAHUPOBATh pabOTy IPYIIIBL,
palMOHAIBHO PACTIPEAEIIATD
JIeSITENIbHOCTD B
HECTaH/IapTHBIX CUTYyalMsIX,
a/IeKBaTHO OLICHUBATh BKJIA]]
Ka)KJ0T0 U3 YYaCTHUKOB
IPYMIbl B peLIeHHE
paccMaTpuBaeMoi MpoOIeMbI
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- IPUHUMATH LETU
COBMECTHOH JI€ATEILHOCTH,
OpraHu30BbIBaTh U
KOOPJAMHHUPOBATH JIEHCTBUS 110
€€ JJOCTUKEHUIO: COCTABJISTh
IIJIaH ACUCTBUH, PaCIIPENEITh
pOJIM C y4€TOM MHEHUM
YYaCTHUKOB 00CYKIaTh
pe3yJIbTaThl COBMECTHOM
paboTsr;

- KOOPJAMHUPOBATH U
BBIIIOJIHATH padoOTy B
YCJIOBHUSX PEaJIbHOTO,
BUPTYaJIBHOTO U
KOMOWHHMPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBJISITh TO3UTUBHOE
CTpaTEernyecKoe MOBEJCHUE B
Pa3IUYHBIX CUTYAILHSX,
MPOSIBJISITH TBOPYECTBO U
BOOOpakeHue, ObITH
WHUIMATUBHBIM

OBJagenue
YHHMBEPCAJIbHBIMHA
peryJsiTUBHBIMHU
JNeHCTBUSIMU:

') NPUHATHE Ce0s M APYTrHX
JIIONeN:

- MPUHUMATh MOTHUBBI U
apryMeHThI IpyTUX JI0AeH
TIPU aHAJIN3€ PE3YJIbTATOB
NeSATEeIbHOCTH;

- MpU3HABATh CBOE MIPABO U
MpaBo JAPYTUX JIOJEH Ha
OIUOKU;

- pa3BUBaTh CIIOCOOHOCTH
MMOHMMATh MHUP C MMO3ULNN
APYTOoro 4CJI0BCKa

OK 05 OcymiecTBisTh YCTHYIO U
MUCHMEHHYIO0 KOMMYHUKAIIHIO HA
TOCy/IapCTBEHHOM SI3BIKE
Poccwuiickoit @enepanuu ¢
Y4eTOM OCOOEHHOCTEH
COIMAJIFHOTO M KYJIBTYPHOTO
KOHTEKCTa

B o0J1acTu 3cTreTHYeCKOro
BOCIIMTAHUS:

- ACTETUYECKOE OTHOIICHUE K
MUDY, BKIIIOYast 3CTETUKY
ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA,
criopTa, Tpyaa u
OOIIECTBEHHBIX OTHOLLICHU;
- CIIOCOOHOCTh BOCIIPUHUMATh
pas3In4YHbIe BUbI UCKYCCTBA,
TPaIUIMN ¥ TBOPYECTBO
CBOETO M IPYTUX HAPOJOB,
OLIYIIATh YMOIMOHAIBHOE
BO3/ICHCTBUE UCKYCCTBA;

- copMUpOBaTH YMEHUS
pacro3HaBaTh (pU3UUECKHe
ABJIeHUS (TIPOIIECCHI) U
OOBSICHATh UX HAa OCHOBE
M3YYEHHBIX 3aKOHOB:
paBHOMEPHOE U
PaBHOYCKOPEHHOE
MPSIMOJIMHEIHOE IBUYKEHUE,
cBO0OOIHOE MaJeHUE TEN,
JIBJKEHHE 110 OKPYKHOCTH,
WHEpLUs, B3aUMOJICHCTBUE
Tell, KoJie0aTelIbHOe
JBUKEHHE, PE30HAHC,
BOJIHOBOE JIBUKEHHUE;
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- YOSXKJICHHOCTD B
3HAYMMOCTH JJIS TUYHOCTH U
0011IecTBa OTEYSCTBEHHOTO U
MHPOBOTO UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX
TpaauLIMI U HAPOJIHOTO
TBOpPYECTBA;

- TOTOBHOCTb K
CaMOBBIPAYKEHUIO B Pa3HbIX
BHJIaX UCKYCCTBA, CTPEMJICHHE
MPOSIBJISITH Ka4eCTBA
TBOPYECKOU JINUHOCTH;
OsBJaanenue
YHHMBeEpPCAJIbLHbBIMHA
KOMMYHHKATHBHBIMU
JeHCTBUSIMM:

a) o01IeHue:

- OCYIIECTBJIATh
KOMMYHHUKAIIUU BO BCEX
chepax KHU3HU;

- pacro3HaBaTh
HeBepOabHBIE CPEACTBA
001IeH s, IOHUMATh
3HAYCHUE COIUATIBHBIX
3HAKOB, Pacro3HaBATh
MPEANOCHUTKYA KOH(PIMKTHBIX
CUTYyallUil U CMSATYaATh
KOH(JIMKTHI,

- Pa3BEpHYTO U JOTUYHO
H3j1aratb CBOKO TOYKY 3pCHUS C
HCITIOJIB30BAHUECM SI3BIKOBBIX
CpEJICTB

nuddy3usi, O(poyHOBCKOE
JBUKEHHE, CTPOECHUE
KHUJIKOCTEH U TBEpAbIX TeJ,
U3MEHEeHHe o0bema Tel Npu
HarpeBaHuM (OXJIKICHHUH),
TEIJIOBOE PaBHOBECHE,
ucnapeHue, KOHIeH caIus,
IUIaBJIEHUE, KpUCTAUIN3alMs,
KHUIIEHUE, BIaKHOCTh BO3/yXa,
CBSI3b CPEIHEN KMHETUYECKOM
SHEPrUH TEIJIOBOTO JBUKCHUS
MOJIEKYJI ¢ aOCOTIOTHOM
TEMIIEPATypOil, MOBBILLICHUE
JIaBJICHMSI ra3a IpU ero
HarpeBaHuU B 3aKPHITOM
COCY/ZI€, CBS3b MEXY
napaMeTpamMH COCTOSIHUSA ra3a
B U30IIpoLECcCax;
AIIEKTpU3ALUS Tel,
B3aMMOJICICTBHE 3aps/I0B,
HarpeBaHue NpOBOJIHUKA C
TOKOM, B3aUMO/JICHCTBUE
MarHuToB, 3JIEKTPOMarHUTHAS
WHAYKINS, JeCTBHE
MarHUTHOT'O TOJIsS HA
MIPOBOJHUK C TOKOM U
JBHOKYILHAMCS 3apsij,
AIIEKTPOMAarHUTHBIE
KOJICOAHHS U BOJIHEI,
MPSAMOJIMHENHOE
pacrnpocTpaHEeHHE CBETa,
OTpakeHHE, IPEIOMIICHUE,
uHTepdepeHus, udpaxuus
Y TIOJISIpU3aLMs CBETA,
JUCIIEpCHUs CBETA;
doroanexTpuueckuit apdexr,
CBETOBOE JaBJICHUE,
BO3HUKHOBEHHUE JIMHEWYATOr O
CIIEKTpa aroma BoJ0po/ia,
€CTECTBEHHAs U
HCKYCCTBEHHAsI
paliOaKTUBHOCTD

OK 07 ConeicTBOBaThL
COXPAHEHUIO OKPY)KatoLIeH
CpeJibl, pecypcocOepeKeHHIO,
MIPUMEHATH 3HAHUS 00
M3MEHEHUH KIIMMaTa, IPUHLHIIbI
OepeKIIMBOTO MPOU3BOICTBA,

3¢ exTHBHO ACHCTBOBATH B
Ype3BbIYAHBIX CHUTYaIUIX

B 06J1acTH 3KO0JIOTHYECKOTO
BOCIIUTAHMS:

- cOpMHUPOBAHHOCTH
3KOJIOTUYECKON KYIbTYpHI,
ITOHUMaHUE BIIMSHUS
COITMAJIbHO-OKOHOMHYECKHUX
MPOLECCOB Ha COCTOSIHUE
MPUPOJTHON U CONMATBLHOU
Cpelbl, OCO3HAHUE
r7100aTFHOTO XapaKkTepa

- copMupOBaTH yMEHUS
MIPUMEHSIThH MOJIy4EeHHBIC
3HAHUS JUTSI OO BSICHEHUS
YCIIOBUHM MPOTEKAHUS
(UBUYECKUX SBJICHUH B
MPHUPOJIC U IS IPUHATHUS
MIPAKTUYECKUX PELICHUH B
MTOBCETHEBHOM JKM3HU IS
obecrnieueHns 6€30MacHOCTH
pu 0OpaIieHnu ¢ OBITOBBIMU
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9KOJIOTUYECKHX MPOOIIeEM;

- TUTAHUPOBAHUE U
OCYIIIECTBJIEHUE JICUCTBUN B
OKpY>Karollek cpejie Ha
OCHOBE 3HaHHUS 1eeH
YCTOMYMBOIO pPa3BUTHS
YeJI0BEYECTBA;

AKTUBHOE HENIPHUATHE
JEUCTBUM, IPUHOCSIINX BPE]l
OKpY>Karolleu cpese;

- YMEHHUE MPOrHO3UPOBATH
HEeOJIaronpusITHBIC
3KOJIOTUYECKHUE TTOCIEACTBUS
MpEeANTPUHUMAEMBIX JEHCTBUM,
Mpe0TBpaIaTh UX;

- pacuIMpeHue OIbITa
JIEATEIIbHOCTH YKOJIOTUYECKOM
HANpaBJIEHHOCTH;

- OBJIQICHNUEC HAaBbIKaMH y‘IC6HO-
HCCIEA0BATENBCKON, IPOEKTHOM
U COLIMAJIBHOU AESTCILHOCTH

npuOopaMu U TEXHUUECKUMHU
YCTPOMCTBAMU, COXPAHEHUS
3JI0pOBBS U COOJIOICHUS
HOPM 3KOJIOTHYECKOTO
MIOBEJICHUS B OKpYKArOLIei
cpeje; MOHUMaHUe
HEO0OXOIUMOCTH TPUMEHEHUS
JOCTIOKEHUH (pU3uKH 1
TEXHOJIOTUH IS
palMOHAIBHOTO
MIPUPOJIONOIB30BAHUS

I1K 1.3 BeibupaTs OCHOBHBIC
Y CBapOYHbIE MaTEPHAIbI,
o0opynoBaHue,
MPUCTIOCOOJICHUS U
WHCTPYMEHTBI IS
oOecrnieyeHus Mpor3BOJICTBA
CBapHBIX COEAMHEHUN C
3aJJaHHBIMH CBOMCTBAMHU.

YMeHus:

HCIIOJIb30BaTh THIIOBLIC
METOJMKH BBIOOpa
MapaMeTpPOB CBAPOUYHBIX
TEXHOJIOTHYECKUX TPOIECCOB
3HaHus:

BH/JIBI CBAPOYHOTO
000py0BaHusl, yCTPONUCTBO U
MpaBHJIa HKCIUTyaTaIlH;
WCTOYHUKU ITATAHUA
00opysoBaHUE CBAPOYHBIX
mocroB.Ilonp30Banne
AIEKTPOU3MEPUTETHLHBIMU
npudopamu .
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2 CTPYKTYPA U COAEP KXKAHUE YYEBHOI'O IPEIMETA

2.1 O0bem yueOHOro npeaMeTa  BUAbI y4eOHOH padoThl

Bun yueOHo# padoThI

O0BeM B yacax

YuyeOHast HArpy3Ka 00y4arOUIUXCs: 213
B TOM YHCIIE:
JIEKITMH, YPOKH, CEMUHAPBI 171
MPAKTUYECKHUE 3aHATHS -
71a00paTOPHBIE 3aHATHS 24
VHJIMBUIYQJIbHBIN POCKT (Npu HAIUYUU)
U3 HUX NPO(ecCHOHATBHO-OPUEHTHPOBAHHOE COJICPIKAHNE 8
IIpome:kyTouHasi aTTecTalu B (popMe dK3aMeHa | 2 CEMEeCTp 18
B TOM YHCIIE: -
2 ceMecTp
KOHCYJIbTal[u1 2
2 ceMecT
camocTosITeNIbHasE paboTa p 12
9K3aMeH 2 ceMecTp 4
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2.2 TemaTnyecKMid IJIAH U coAepxkaHMe Y4eOHOro npeamera «Du3uka»

HaumeHoBaHue Conep:xkanue y4ye0OHOro MaTepuasa (0CHOBHOE M MPO(ecCHOHATILHO-OPUEHTHPOBAHHOE), Oo0bem Koani
pa3aesioB U TeM JadopaTopHbIe M PAKTHYECKUEe 3aHATHS, 4acoB KOMIIeTeHIIUiA,
¢dopmupoBanu
0 KOTOPbIX
crocoo0cTByeT
3JIEeMEeHT
NPOrpamMMmbl
1 2 3 4
Tema 1.1 Coaep:xanue yueOHOro MaTepHaJia
Beenenne 1.Crpykrypa quctumuiviel. @uznueckue BenuuuHbl. Ennnnnel usmepenus. Cucrema CU 2 OK 01
Ouzuka — (QyHAaMeHTalbHAs Hayka O mpupoae. HayuHblii MeTOn MO3HAHUS U  METOJbI OK 03
UCCIICIOBaHMS (PU3NICCKUX SBICHUM. OK 05
2. DKCIIEpUMEHT W TeOopusi B Mpollecce MO3HAHUS Mpupoibl. HalnrogeHue u SKCIEpUMEHT B OK 07
¢usnke. CriocoObl M3MepeHust PUINICCKUX BEITUYMH (aHAJIOTOBBIC M MIU(PPOBBIC U3MEPHUTEIHHBIC
prOOPbI, KOMIIBIOTEPHBIE AATYUKOBBIE CUCTEMBI).
3.IlorpemnocTu n3Mepenuii pusnyeckux BeaudnH (a0CONMIOTHAS U OTHOCUTEIIbHAS).
4 MopaenupoBanne (PU3MYECKUX SBICHUH M TIPOIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJOE TEJ0, UACAIbHAS JKUJIKOCTh, UACAIbHBINA T'a3, TOUEUHbIN 3apsan). [‘unoresa. Ousnueckuit
3aKOH, TPAHUIIBI €T0 TpUMeHUMOCTH. Dusndeckas Teopus.
Ponb u MmecTo ¢pusnku B hopMUpOBaHNHM COBPEMEHHOM Hay4YHOH KapTHHBI MUPA, B IPAKTHUECKOM
JNeATeILHOCTH JIFO/ICH.
Bcero no teme: 2
Paznen 1. 36
Mexanuka
Tema 1.1. OK 01
Knunematnka 1 Mexanunueckoe aBmxkenre. OTHOCUTEILHOCTh MEXAHUUYECKOTO ABIKeHUs. CrcremMa oTcuéra. 2 OK 02
[Tpsimast 1 oOpaTHas 3a1a4u MeXaHUKU. Paguyc-BeKTOp MaTepHaabHOM TOYKH, €ro MPOEKIUH Ha OK 05
ocu cucreMbl KoopauHat. Tpaektopusa. Ilepememnienue, CKOpoCTb (CpedHsisi CKOpPOCTb, OK 07
MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepUaIbHOW TOYKH, WX TMPOEKIMH HAa OCU CHCTEMBI
koopauHat. Cl10’)KeHUE NEPEMEIIEHUN U CII0)KEHUE CKOPOCTEM.
2. PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHEHHOE NBIDKEHUE. 3aBHCHMOCTh KOODPJHWHAT, 2
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CKOPOCTH, YCKOPEHUS ¥ MYTH MaTepUalbHON TOYKU OT BPEMEHH U UX TpapuKu.

3. CBobOonHoe majaeHue. YckopeHue cBOOOIHOro majaeHus. J[BukeHue tena, OpOIICHHOTO IMOA
YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPAWHAT, CKOPOCTH M YCKOPEHHS MaTepHUAIbHOW TOYKH OT
BpPEMEHH U UX rpaduKu.

4. KpuBosuHeitHOe NBWXeHUE. JIBU)KEHHE MaTepUaJbHOW TOYKH IO OKPYXHOCTU. YTJIOBask U
nuHelHass ckopocth. [lepwon m wacrora oOpamenus. lleHTpocTpemuTenbHOE (HOPMAIBHOE),
KacaTeJbHOE (TaHTeHIIMAIILHOE) U TIOJTHOE YCKOPEHHE MAaTepHaIbHOM TOUKH.

Bcero o reme:

Tema 1.2.
3aKoHBI
MeXaHUKH
HeloToHna

Conep:kanue y4eOHOT0 MaTepHuaJia

1.Ilepsobiii 3akoH HeloroHa. MHepnuainbHble cucTeMbl oTcuéra. [IpMHIUI OTHOCUTEIBHOCTU
[Nanunes. HeunepuuanbHble cucTeMbl oTcuéra (ompezaeneHue, npumepbsl).Macca tena. Cua.
ITpunnun cynepnosuuuu cuil. Bropoi 3akon HeroToHa st MaTepuaibHONM TOYKH. TpeTuii 3aKoH
HeroToHa 111 MarepUalbHBIX TOYEK. 3aKOH BCEMHUPHOIO TATOTEHMs. OKBUBAJICHTHOCTb
IrPaBUTAMOHHON U HHEPTHON MacCCHI.

2. Cuia TskecTH. 3aBUCHMOCTD YCKOPCHUA CBO6OIIHOFO naacHus OT BBICOTHI HaZl IMOBEPXHOCTHIO
IUTaHETBl U OT reorpaduuyeckoil MmMUpoThl. /IBHkeHHE HEOECHBIX Tel U MX CIIyTHUKOB. 3aKOHBI
Kemepa. IlepBas kocMuyeckast CKOpOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena. Bec Tena, IBHKYIIErocsi C yCKOPEHHUEM.

3. Cuna tpenus. Cyxoe Tpenue. Ciia TpEeHHsI CKOJIbKEHUS U criia TpeHus nmokos. Koaddunuent
Tperusi. Cuja COMPOTHUBICHUS MPHU JIBHKEHUH Tella B KUAKOCTU WU Tasze, €€ 3aBUCUMOCTH OT
CKOPOCTH OTHOCHTEIHHOTO JBVKCHHUS.

4. JlaBnenue. ['mapocratuueckoe namienue. Cuna Apxumena. TexHUUeckwe YCTpOHCTBa U
TEXHOJIOTHYCCKUEC NPOUCCChI: NOAMMUITHUKA, ABMKCHUC HMCKYCCTBCHHBIX CITYTHHUKOB. Pasenctso
CHUJI, BO3HUKAIOUIUX B pe3yJibTaTe B3aUMOIEUCTBUS Tell. M3MepeHne macc o B3auMOJIEHCTBHUIO.
HesecomocTtb.Bec Tesna npu yCKOpeHHOM NOABEME U T1aJICHHH.

JlabopaTopHble 3aHATHS

1. JTaboparopnas pabora Nel. Onpeznenenne kodpbunineHTa TpeHus

Bcero o reme:

14

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

Tema 1.3.

Crarnka
TBEPAOrO Te1a

Conep:kaHue y4eGHOr0 MaTepuaja

1 AGcomtotHO TBEpAOE Teno. [locTynarensHoOe U BpalaTeaIbHOE IBUKEHHUE TBEPAOIO Tea.
MOoOMEHT cuiibl OTHOCUTENBHO OcH BpauieHus. [Inedo cunel. CinoskeHue cuil, NpUI0KEHHBIX K
TBEpAOMY Teny. LIeHTp TskecTH Tena. Y caoBUs paBHOBECHUS TBEPAOTO TeEA.

OK 01
OK 02
OKO05
OKO07
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Bcero no Teme:

Tema 1.4.3aKoHBI
cOXpaHeHHs B
MeXaHUuKe

Coaep:xanue yueOHOTro MaTepHaJia

1. MnynsCc MaTepHaIbHOM TOYKH, CHCTEMBl MaTEpHAIBHBIX To4deK. LIeHTp Macc CHCTeMbI
MaTepUAIbHBIX TOYEK. TeopeMa O JABMKEHMHM LEHTpa Macc. VMIynbc cuiabl U HU3MEHEHUE
UMIyJibca Tejla. 3aKOH COXpaHEHUs uMIlyibca. PeakTuBHOE IBMXeHHE. MOMEHT HMITyJbCca
MarepualibHOM TOUKU. [IpencraBienue 0 COXpaHEHU MOMEHTA UMITYJIbCA B EHTPAJIbHBIX MOJSAX.
PabGoTa cuibl Ha MajgoM W Ha KOHEYHOM mepemelneHur. [ padudeckoe npeacraBiecHue pabOThI
cuibl. MOIITHOCTE CHJIBI.

2. Kunernyeckasi SHeprus MaTepuaibHOM ToukH. Teopema 00 U3MEHEHUU KHHETHYECKON SHEPIUH
MarepuaibHOM TOukHu. [loTeHIManbHble W HEMOTEHUHAIbHbIE CUiibl. [loTeHIManbHas >HEprusl.
[TorenuuanbHas SHEPrUsl ynpyro nehopMUpOBaHHON MpYyKUHBL. [loTeHIInanbHas YHeprus Tena B
OJIHOPOJIHOM TPaBUTALMOHHOM Ioje. [loTeHImanpHas 3HEpPrusl Tejla B I'PaBUTAIMOHHOM TIOJIE
OJIHOPOJHOTO IIapa (BHYTPH U BHE miapa). Bropas kocMudeckas cKOpocTh. TpeTbss KoCMHYecKast
CKOPOCTb.

3. CBs3b pabOThl HEMOTEHUUAIBHBIX CHJI C U3MEHEHHUEM MEXaHMYECKOW SHEPrMM CHUCTEMBbI Tell.
3aKOH COXPAaHEHUs MEXAaHMYECKOW 3HEpPruu. YIpYyrue U Heylnpyrue CTOJIKHOBEHUS. YpaBHEHUE
bepHysun U1 nacaIbHOM J)KUIKOCTH KaK CJIEJCTBUE 3aKOHA COXPAaHEHUSI MEXaHUYECKOW YHEPIUH.

JlaboparopHble 3aHATHUS

Jlaboparopuas pabota Ne 2 . Onpenenenue k03 PUIEeHTa TPCHNUS KaueHUS

Bcero o reme:
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OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

Paznen 2. OcHOBBI MOJIEKYJISIPHOI (GU3MKH U TEPMOANHAMHUKHI

42

Tema 2.1.
OcHoBbBI
MOJIEKYJISIPHO-
KHHEeTHYeCKOM
TeOpHUH.
HNneanbHblii ra3

Coaep:xxaHue y4eOHOIro MaTepuaJia

1 .OcHoBHBIE mONOXKEHUS MoJeKynsapHo-kuHeTnyecko Teopun (MKT), ux omnbiTHOE
obocHoBaHue. [luddysusa. bpoyHoBckoe nBukeHHE. XapaKTep JIBUKEHUS M B3aUMOJEHCTBHS
YyacTHUIl BelecTBa. MoJenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TNl U 00BICHEHUE CBOMCTB
BEIIECTBA HAa OCHOBE 3TUX Mojenei. Macca u pasmepsl Mojekyin (atromoB). KomnmgectBo
Bemiectra. [locTostHHas ABoraapo.

2. TemnoBoe paBHOBecue. Temmeparypa u cmocoObl e€ u3mepenus. lllkama Temmeparyp
enbcns.

Mopenb u€anbHOTO Ta3a B MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHU: YaCTHUIbl ra3a JIBUXKYTCS
XA0THYECKHU M HE B3aUMOJICHCTBYIOT APYT C IPYTOM.

3l"a3oBble 3akoHbI. YpaBHeHUue MenaeneeBa—Knanelipona. AGcoiroTHas Temrneparypa (Ikaia
temneparyp KenbpBuna). 3akon [lanbrona. M3onponeccsl B uaeanbHOM ra3e € MOCTOSHHBIM

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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KOJIMYECTBOM BellecTBa. [ paduueckoe MpeacTaBiIeHUE HM30MPOLIECCOB: M30TEpMa, H30X0pa,
n3obapa.

4. CBsi3b MEXIY JIaBJICHUEM U CpelHEeH KMHETUYECKOW HHEeprueil MmocTynaTesIbHOrO TEIIOBOTO
JBIDKEHUST MOJICKYJT HJICAJIbHOTO Ta3a (OCHOBHOE YpaBHEHUE MOJEKYISPHO-KUHETUYECKON
TEOpUHU UCALHOTO rasa).

CBsi3b a0COMIOTHON TEMIIEPaTyphl TEPMOJUHAMHYECKONH CHUCTEMBI CO CpeIHEH KUHETUYECKOU
SHEPrHel MOCTyNaTeIbHOrO TEIUIOBOTO ABMKEHUS €€ YaCTHII.

JlabopaTopHble 3aHATHS

JlabopaTopHas padora Ne3. OnpeneneHue mIOTHOCTH BEIIECTBA

Bcero o reme:
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Tema 2.2.

TepMmoanHaMuka.
TenjioBble
MAIIMHBI.

Coaep:xanue y4eOHOIro MaTepHuaJia

1. Tepmoaunamuyeckas (TI) cucrema. 3ajaHne BHEIIHMX YCIOBHM AJi TEPMOAMHAMHUYECKOM
cucreMbl. BHenmHue u BHyTpeHHue napameTpsl. [lapameTpsl TepMOIMHAMUYECKON CUCTEMBI KaK
CpPEOHHUE 3HAYEHUS BEIUYMH, OIUCBHIBAIOIIMX €€ COCTOSHUE Ha MHKPOCKOINYECKOM
ypoBHe.Hynesoe Hayajo TEPMOJIVHAMUKH. CamMonpoun3BobHas penakcanus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY DPAaBHOBECHIO. Mopenb HICAIBbHOTO TIa3a B
TepMOJAVHAMUKE — CUCTEMa ypaBHEHMI: ypaBHeHHe MeHneneeBa—Kianelipona u BeIpakeHue
JUIs BHYTPEHHEH SHEpruu. YCJIOBHS NPUMEHHMOCTH 3TOM MOJEIN: HU3Kasg KOHLICHTpaLUs
YacTHUL, BBICOKME TEMIEpaTypbl. BbIpakeHHWe [ BHYTPEHHEW DSHEPrMM OJHOATOMHOIO
uaeaidbHoro rasza.KBasucraTuueckue M HeCTaTMUYECKHE Ipolecchl.DleMeHTapHas paboTa B
TepMoarHamMuKke. Berauciaenue padoTsl 1o rpaduky mporecca Ha pV-IuarpamMmme.

2 .Tenyonepenaya Kak cnocod M3MEHEHHs BHYTPEHHEH SHEPTruu TEPMOAMHAMUYECKON CUCTEMBI
0e3 coBepieHus paboTsl. KoHBEKIUS, TEMIIONPOBOHOCTD, U3TyUEHHE.

KonnuectBo TemioTsl. TemnoéMKocTs Tena. Y aenbHas U MOJIIpHas TEIIOEMKOCTH BELIECTBA.
VYpaBHenue Maitepa. Y enbHas TEIUIOTa CrOPAHUS TOIIMBA. Pacy€T KoMMYecTBa TEMIOTH IPU
terutonepenave. [lonstre 00 annadbarHoM mporiecce.

[lepBriii 3aKk0oH TepMoauHamMuKU. BHyTpenHsis sHeprus. KomnuecTBo TemiaoTel M pabora Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOJAMHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOJMHAMUKU JUI PaBHOBECHBIX IMPOLIECCOB: Yepe3 3aJaHHOE PAaBHOBECHOE
COCTOSIHUE TEPMOJMHAMMUYECKOW CHCTEMBbI MPOXOIMT €IMHCTBEHHas ajauabaTa. AOCOIIOTHAsS
TeMIeparypa.

3BTopoii 3aKOH TEPMOJWHAMHUKHU MJii HEPABHOBECHBIX IPOIIECCOB: HEBO3MOXKHO TIEpenaTh
TEIUIOTY OT Oojiee XOoJIOAHOTO Tejaa K Oosiee Harperomy 6e3 kommeHcaruu (Kmaysmyc).

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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HeobOpatumocTh MpUPOTHBIX MPOIIECCOB.

[Tpunimne! geiictBus TermnoBbix MmamuH. KIT.

MaxkcumansHoe 3HaueHue KII1. [{ukn Kapno.

DKOJIOTHYECKUE aCMEeKThl HCIIOIb30BAHUS TEIUIOBBIX JABUTaTesield. TeroBoe 3arpsi3HEHUE

OKpYKarollen CpeJibl.

JlabopaTopHble 3aHATHS

JlabopaTopHas padota Ned. OnpeneneHue yaeabHON TEIIOEMKOCTH BEIIECTBA 2
Bcero no reme: 14
Tema 2.3. Coaep:xaHue yueOHOro MaTepuaJia OK 01
ArperaTHbie IlapooOpa3oBanne u KoHjAeHcauus. HcnmapeHue W KHIIeHHe. Y/eJbHAas TemioTa 2 OK 02
COCTOSTHHS apooGpa30BaHMS. OK 05
BellecTBa. 2. Hacebimennsle ¥ HeHachlllleHHbIe mapbl. KadecTBeHHass 3aBUCUMOCTh IUIOTHOCTH H 2 OK 07
®daszoBbie JABJICHHS HACBIIIEHHOTO T1apa OT TeMIEePaTyphl, KX HE3aBUCUMOCTh OT 00bEMa HACKHIIIEHHOTO
Iepexoabl. napa. 3aBUCUMOCTE TEMIIEpaTyphbl KUIICHUS OT JaBJICHHUSA B )KUJIKOCTH.
BiaxxHocTh Bo31yxa. AOCOJIIOTHAsI U OTHOCUTEJIbHAS BIAYKHOCTD.
Bcero no teme: 4
Tema 2.4. Coaep:xaHue yueOHOro MaTepuaJia OK 01
CaoiicTBa 1 .IToBepxHocTHOe HaTskeHWE. KoaddHIMEHT MOBEpXHOCTHOrO HaTsbKeHUs. KanmwispHbie 2 OK 02
JKHIKOCTel sByieHUs. JlaBeHue noj MCKpUBIEHHONW MOBEPXHOCTHIO )uakocTu. @opmyna Jlamiaca. OK 03
JlabopaTopHble 3aHATHS OK 04
JlabopaTopnas padora Ne5. Onpenenenue ko3 OUIrenTa MOBEPXHOCTHOTO HATSHKEHUS 2 OK 05
Bcero no teme: 4 OK 07
Tema 2.5 Coaepxanue yueOHOIro MaTepuaa OK 01
CaoiicTBa TBEépabIX | 1. TBEpuoe Teno. Kpucrammmyeckre u aMmopdHbIe Tea. AHU30TPOIUS CBOMCTB KPHCTALIOB. 4 OK 02
TeJ [InaBneHre U KpUcTaIU3aIKs. Y aenbHas TemioTa miuaBiaeHus. CyoauMarius. OK 03
Jledopmaruu tBEpaoro tena. Pactskenue u cxarne. Casur. Monayis IOura. [Ipenen yopyrux OK 05
aedopmaruii. OK 07
2.TeroBoe pacmmpeHue XUAKOCTeH U TBEPABIX Tell, 00bEMHOE M TMHEWHOE pacIIipEHNE. 2
AHTapMOHU3M TEIUIOBBIX KOJI€OaHUI YaCTHI] BEIIECTBA KaK MPHUYKMHA TETIOBOTO PACIIIUPEHHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).
[IpeobpaszoBanue YHEPTUH B (Pa30BBIX MEPEX0ax.
YpaBHeHHE TEIJIOBOTO OaaHca.
Bcero no teme: 6
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Pasznen 3. DaexkTpoauHamuka

37

Tema 3.1
DJIeKTPUYeCcKoe
noJje

Coaep:xaHue y4eOHOIro MaTepuaJia

1.Onexrpu3zanus Ten u €€ NposBIEHUs. DIEKTPUIECKU 3apsia. J[Ba BUia 3IEKTPUIECKUX
3apsanoB. [IpoBOAHMKY, TUANEKTPUKH U OJYIIPOBOJHUKU. DJIEMEHTAPHBIN JIEKTPUUECKUI
3apsj. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsja.

B3aunmopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kyiona.

2.0nexTpuyeckoe noise. Ero neiicTBre Ha 3J€KTpUYECKUE 3apsi/Ibl.

HanpspokéHHocTb anexTpuueckoro nosis. [IpoOHsiii 3apsa. JIlunun HanpsKEHHOCTH
MEKTPUYECKOT0 NoJist. OJHOPOJHOE INEKTPUUYECKOE TOJIE.

[ToTeHManbHOCTh 3JIEKTPOCTATUYECKOTO 110JIA. PA3HOCTh NOTEHIIMAIIOB U HAIIPSIKCHUE.
IloTeHunanpHas 3HEprus 3apsaa B dJeKTpocTaTuueckoM noie. [lorenuuan
ANEKTPOCTATUYECKOTO 1OJIsl. CBSA3b HAPSHKEHHOCTH IOJIS M Pa3HOCTH MOTEHINAJIOB /IS
JIEKTPOCTATUYECKOT 0 MO (KaK OJHOPOJHOI0, TaK U HEOJAHOPOJIHOTO).

[IpuHIMI cynepno3unuu 3JIEKTPUIECKUX MOJIEH.

3.ITone Toueunoro 3apsiaa. [lone paBHOMepHO 3apsikeHHON cdepsl. [lone paBHOMEpHO
3apsHKEHHOTO 10 00bEéMy mapa. [Tose paBHOMEPHO 3apsHKCHHON OECKOHEYHOMN TUIOCKOCTH.
KapTtuns! nuamii HanpspKEHHOCTH ATUX MOJIEH M SKBUIOTEHIIUAIBHBIX TOBEPXHOCTEH.
[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE. Y CIOBUE PAaBHOBECHS 3apsii0B. J[BHKeHHE
3apsHKEHHON YaCTUIIbI B OJHOPOJTHOM AJIEKTPUYECKOM TOJIE .

4. JIUdNEeKTPUKH B DJIEKTPOCTATHIECKOM TToJie. J{MaiekTpuueckasi MpOHUIIAeMOCTh BEIIECTBA.
Konnencarop. D1eKTpo€MKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTh MIIOCKOTO KOHJIEHCATOPA.
[TapannensHoe coenrHeHne KOHAEHCaTOpoB. [locnenoBaTenbHOE COeIMHEHNE KOHIEHCATOPOB.
DHeprus 3apsyKEHHOT0 KOHJIEHCATOpA.

Bcero o reme:

OK 01
OK 02
OK 03
OK 05
OK 07

Tema 3.2
3aKO0HBI
NOCTOSIHHOI'O TOKA

Conep:xanue yueOHOTo MaTepuaJia

1.Cuna toka. [TocTossHHBIN TOK.Y CIOBUS CYIIECTBOBAHUS MTOCTOSHHOTO AJEKTPUYECKOTO TOKA.
Ucrounnku Toka. Hanpsixenue U u 3/IC £.3akon Oma a5is yyacTka Henmu.

2.3HeKTpI/I‘{eCKOG COIIPOTHUBJICHUC. 3aBUCHMOCTb CONMPOTHUBJICHHUA OAHOPOAHOTO ITPOBOJHUKA OT
€ro JJIMHBI U IJIOMAaan MOICpEYHOro CEYCHUA. YJIGHBHOG COIMPOTUBJICHHUEC BECUICCTBA.

IlocnenoBarenpHOE, NapajIeNbHOE, CMEIIAHHOE COEAUMHEHWE IPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dNeKkTpuueckux 1eneil. [Ipasuina Kupxroda.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.3
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3.Pabora anexTpudeckoro Toka. 3akoH [[xoyns—Jlenna. DJIC u BHyTpeHHEE CONTPOTHBIICHUE
HMCTOYHMKA TOKA. 3aKkoH OMa J1J1sl TOJIHOU (3aMKHYTOM) AJIEKTpUUECKOM 1ernu. MonHocTh

UCTOYHMKA TOoKa. KopoTkoe 3amMbIKaHue. 1

Konznencarop B Lienu NOCTOSIHHOTO TOKa.

JlabopaTopHble 3aHATHS

JIaGoparopHas pab6ota Ne 6 nmpodeccuoHanbHO-OpUEHTUPOBAHHOTO cojiepxkanus. OnpeneneHue 2

YJI€IbHOT'O CONPOTHUBIICHUS.

JIaboparopHas pab6ota Ne 7 npodeccruoHanbHO-OpUEHTUPOBAHHOTO COJIEPKAHMU. 2

Omnpenenenne O/]C 1 BHyTpEHHETO COIPOTUBIIEHUS HICTOYHHKA TOKA.

JIaGoparopHas pab6ota Ne 8§ npodeccroHaIbHO-OpUEHTUPOBAHHOIO COJIEPKAHUS 2

HccnenoBanue 3aBUCMMOCTH MOIITHOCTH OT HaIPSDKEHUS.

JIaGoparophas pad6ota Ne 9 npodeccruoHanbHO-OpUEHTUPOBAHHOTO COACPKAHUS 2

W3ydeHne 3aKOHOB NIOCIIE0BATENBHOIO U NapajlyIeIbHOIO COETMHEHUN

Bcero no teme: 12

Tema 3.3 Coaep:xaHnue y4eOHOIro MaTepHuaJia OK 01
DJIeKTpUYecKHit 1. DnexTpuyeckas IPOBOJAUMOCTb PA3JIUYHbBIX BELIECTB. DJIEKTPOHHAS IPOBOAUMOCTD TBEPIBIX 2 OK 02
TOK B Pa3JIMYHBIX | METAJJIOB. 3aBUCUMOCTb COIPOTUBJIEHUSI METAJNIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb. OK 03
cpexax 2. IlonynpoBogauku. CoOCTBEHHAs! U IPUMECHAS TPOBOIUMOCTH TTOIYIIPOBOAHUKOB. CBOICTBA 2 OK 05

p—n-nepexoza. [1onynpoBoAHUKOBEIE TPUOOPBI. OK 07

3. DIEKTPUYECKHIA TOK B JIEKTPOIUTAX. DICKTPOIUTHUYCCKAS TUCCOIUAIIHSL. DIEKTPOIIU3. 2

3axonbl Papajes A IEKTPOIIN3A.

DnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HECaMOCTOSITENbHBIN pa3psia. Paznuunbie

TUIIBI CAMOCTOSITENILHOTO pa3psiaa. Monnus. [Ina3ma.

Bcero no teme: 6

Tema 3.4 Copepxanue yueOHOIro MaTepuaJa OK 01
MarnuTHoe moJie 1.B3aumojeiicTBHE MOCTOSHHBIX MAarHUTOB U IPOBOJHUKOB ¢ TOKOM. MarnutHoe nose. Bekrop 2 OK 02

MarHuTHOM MHAYKIMH. [[pruHIMI cynepno3uuuym MarHUTHBIX NoJIel. JIMHMY MarHUTHOU OK 03

WHIYKIUH. OK 05

2.MarHuTHOE I10JIe TIPOBOJHHUKA C TOKOM (IIPSIMOTO MTPOBOIHUKA, KATYIIIKA U KPYTOBOTO BUTKA). 2 OK 07

OmneiT Opcrena.Cuna Amnepa, €€ HalpaBJIEHUE U MOAYIIb.
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3. Cwua JlopeHnia, e€ HampaBiIeHUE U MOYJIb. [IBI)KEHHE 3apsHKEHHON YaCTHIIBI B OJTHOPOIHOM 2
MarauTHOM Tojie. Pabota cunbl Jlopena.
MaruutHoe nosne B BenjectBe. deppoMarHeTHKy, napa- U TMaMarHeTUKH.
Bcero no Teme: 6
Tema 3.5 Coaep:xaHue yueOHOro MaTepuaJia OK 01
DJIEKTPOMArHUTHA | 1 SIBIeHME SIEKTPOMATHUTHOM MHYKIUK. [I0TOK BeKTOpa MarHuTHOM nuaykiuu. DJIC 2 OK 02
A MHIYKIUSA MHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM nHAyKInK Papaznes. BuxpeBoe 3J1eKTpuuecKoe moJie. OK 03
Toxu ®Dyxo. OK 05
2.2]1C uHaYKIIMH B MPOBOJHUKE, ABIKYILIEMCS B OTHOPOAHOM MarHutHoM mnose. [IpaBuio 2 OK 07
Jlenua.ManykTuBHOCTB. KaTylllka MHIYKTUBHOCTH B LIENU [TIOCTOSIHHOTO TOKA. SIBIeHue IK 1.3
camonnaykimu. IJ1C caMOMHyKIuu.
3.DHeprusi MArHUTHOTO TIOJIs1 KATYITKHA C TOKOM. DJICKTPOMArHUTHOE TTOJIC. 1
Bcero no teme: 5)
Pa3nesa 4. KoseGaHusi M BOJIHBI 38
Tema 4.1 Coaep:xanue yueOHOro MaTepuaJia OK 01
Mexannyeckue 1.KomnebarenpHas cUcTeMa. CBoOoHbBIE KojeOanus.I 'apMoHnYecKre KoJIeOaHusl. 2 OK 02
KoJ1edanus Kunemarnyeckoe U JuHaAMHUYECKOE ONMHMCAaHUE. DHEPreTUYECKOe OMUCAHUE (3aKOH COXPaHEHUs OK 03
MEXaHUYECKOH sHepruun). BbIBOJI IMHAMUYECKOTO OMHCAHUS TAPMOHMYECKUX KOJeOaHUN U3 UX OK 04
SHEPreTUYecKOro M KHMHEMaThdyeckoro omnucaHus. Ammintyna u ¢asza konedanuil. CBs3b OK 05
aMIUTUTYbI KOoJeOaHWN HMCXOMHOM BETMYMHBI C aMIUTUTyJaMU KoJeOaHuil €€ CKOpOCTH U OK 07
YCKOPEHHUSI.
2.Ilepuon m yacrora koneOGanuil. Ileproa manbix CBOOOTHBIX KOJI€OaHUII MaTeMaTHUECKOTO 2
MasTHUKA. [lepuo cBOOOMHBIX KOJICOAHWH MPYKUHHOTO MasTHHKA. [IOHSATHE O 3aTyXaromiux
kosnebOanusx. BeiHyxaennsie konebanus. Pezonanc. PesonancHas kpuBas. BnusiHue 3atyxanus
Ha BUJ] p€30HAHCHOM KpUBOW. ABTOKOJICOaHMSI.
JlabopaTopHble 3aHATHS
JlabopaTtopHas pa6ota Ne 10 Onpenenenrue yCKOpeHUs: CBOOOTHOTO TafCHUS 2
Bcero no reme: 6
Tema 4.2 Coaepsxanue yueOHOro MaTepuasa OK 01
JaexrpomaruuTH | 1.KonebarensHblit KOHTYp. CBOOOHBIC 3JIEKTPOMArHUTHBIE KOJICOAHUS B UICATHHOM 2 OK 02
ble KoJ1e0aHusA kosebaTenbHOM KOHTYpe. Popmyna ToMmcona. CBsi3b aMIUTUTY/ABI 3apsijia KOHIEHCATOpa C OK 03
aAMILTUTYI0M CHJIBI TOKA B KOJICOATEIbHOM KOHTYpEe.3aKOH COXPAHEHHUS SHEPTHH B HACATHHOM OK 05
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KoJIeOaTeIbHOM KOHTYDE.

2.3aryxarolue 3JI1eKTPOMAarHUTHbIE KoseOaHus. BeIHYK1€HHbIE 3JIEeKTPOMarHUTHbIE
koseOaHus. [lepeMenHbli TOK. MOIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYTHOE U AEUCTBYIOIIEE
3HAa4YEeHUE CUJIbl TOKA U HAIIPSDKEHMSI IIPU Pa3JInYHOM (popMe 3aBUCMMOCTH IEPEMEHHOI0 TOKa
OT BPEMEHH.

3.CunycouiaabHbIN IEpeMEHHBIN TOK. Pe3ucTop, KOHASHCATOp M KAaTYIIKa HHIYKTUBHOCTH B
LIENY CUHYCOMAAIBHOTO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsyKEHHUIA.

4 Uneanbubiit Tpanchopmatop. [Ipon3BoacTBo, nepeaaya U moTpedIeHUe AMEKTPUIECKOM
SHEPTUH. DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE 3JIeKTpodHepruu. Kynbrypa
WCIIOJIb30BAaHUS JIEKTPOIHEPTUU B ITOBCETHEBHOM JKHU3HH.

Bcero o reme:

OK 07
K 1.3

Tema 4.3
Mexanuueckne u
3JIEKTPOMATHUTHBI
€ BOJIHBI.

Coaep:xaHue y4eOHOIro MaTepHuaJia

1.MexaHuuecKre BOJHBI, YCIOBUS UX pacnpocTtpaneHus. [lonepednsie 1 Mpo0IbHBIE BOIHEI.
Ilepuon, cKOPOCTh pacipoOCTpaHEHUs U AJIMHA BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpa)KeHHE, PEIOMIICHIE, HHTepQepeHIHS U TU(DPAKIHSL.

2.. 3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.
[ITymoBoOe€ 3arpsi3HeHUE OKPYKaIOLIEH Cpe/Ibl.

3. DIIEKTPOMATrHUTHBIE BOJIHBIL. Y CIIOBHS U3JIyYeHHs 2JIEKTPOMAarHUTHBIX BOJIH. B3anMuas
opuenTanus BekTopos (E,)” (B,) ” Vv~ B onekrpomarauTHOM BostHe.CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, TIPETOMIIEHHE, TTOJIAPU3AIUs, MHTEP(EPEHLIUS 1
audpakius.

4 . Ilxama OJICKTPOMArHMTHBIX BOJIH. HpI/IMeHeHI/Ie QJICKTPOMArdMTHBIX BOJIH B TEXHUKE U
ObITy. [ IpHHIIUIIBI paTUOCBSI3U U TeeBUACHUS. Paguonokaius. I1eKTpOMarHuTHOE 3arpsi3HeHne
OKPY>KaroIleH CPeIbl.

Bcero o reme:

OK 01
OK 02
OK 03
OK 05
OK 07

Tema 4.4
Ontuka

ConepxaHue y4eGHOro MaTepuaJjia

1 .IlpsmonuHelHOe pacpoCTpaHEeHHE CBETa B OJJHOPOIHOM cpene. JIyu cBeta. Toueunsiit
HWCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue n300paXkeHNi B IITIOCKOM 3epKalle.
Cdepuueckue 3epkaa.

OK 01
OK 02
OK 03
OK 04
OK 05
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2 . Ilpenomiienne cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOTIOTHBIN MTOKa3aTeNlb MPETOMIICHHS.
OTHOCHUTENBHBIN ITOKA3aTeNb MpCIOMJIICHUS. ITocToAHCTBO YAaCTOTHI CBETA M COOTHOIIICHHUC JJINH
BOJIH NPU NEPEX0JiIe MOHOXPOMATHUECKOIO CBETa Yepe3 IpaHUIly paszesia JABYX ONTHUYECKUX
Cpell.

3. Xox mydeii B mpusme. Jlucniepeus ceera. CiioxHBIN cocTaB 6enoro ceeta. LIBer.

ITonnoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil MoJIHOro BHyTPEHHErO0 OTPAKECHMUS.
Cobuparonue u pacceuBaromue TuH3bl. ToHkas nuH3a. POKYCHOE PACCTOSHUE U ONTHYECKas
CHJIa TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO PACCTOSIHUS TOHKOW CEepUUECKOM JMH3BI OT €&
F€OMETPUM U OTHOCHUTENIBHOI'O IIOKa3aTens mnpesomseHus. PopMylna TOHKOW JIMH3BI
VBeandeHue, JaBacMoe JIMH30M.

4 Xop nyya, NpOLIEIUIEro JIMH3Y MO MPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM ONTHYECKON OCH.
[TocTpoenne n300pakeHU TOYKH U OTPE3Ka MPSIMOM B COOMPAOIINX U PACCEHBAIOIINX JTMH3AX
u ux cucremax. Onruyeckue npubopsl. Pazpemaromas cnocoOHOCTh. a3 kak onTudeckas
cucrema. lIpenensl npUMEHMMOCTH F€OMETPUYECKON ONTHKH. .

5 . BonnoBas ontuka. WHTepdepenius cera. KorepeHTHble HMCTOYHUKHU. Y CIOBHUSA
HAOJMIOACHNST MaKCMMyMOB W MHHMMYMOB B HWHTEPQEPEHIMOHHONH KapTHHE OT JBYX
KOT'€PEHTHBIX HCTOYHUKOB. [IprMepsl KilaccuuecknX HHTEP(EPEHITMOHHBIX CXEM.

6 . [Iludpakuus cBera. Judpakunonnas pemérka. Y cioBrue HaOIIOICHNS TITABHBIX MAKCUMYMOB
MIPH NIAJICHUH MOHOXPOMATHUYECKOTO CBeTa Ha TU(paKkIMoHHYI0 pemérky. [lonsipusanus ceera.

JlaGopaTopHble 3aHATHUS

Jlaboparopnas pabota Nel1 Onpenenenre nmokasarens NPETOMICHHS CTEKIA

JlabopaTtopHnas pabota Ne 12. OnpeeneHue JIMHBI CBETOBOW BOJTHBI.

Bcero o reme:

OK 07

Pa3nen 6. OcHOBBI cIelHATbHOI TEOPUH OTHOCHTEIHHOCTH.

Tema 6.1

ConepxaHue y4eGHOro MaTepuaJjia

1.I'panunsl TPUMEHMMOCTH KIIACCMYECKOW MeXaHuKH. I[locTymaTel crhenuanbHON Teopuu
otHocutenbHOCTH.IIpocTpaHcTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpasoBanusi  Jlopenna.
VYcnoBue npuyMHHOCTH. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHHE BPEMEHU W
COKpAIllCHUE IINHEL.

2.0Heprusi ¥ UMIYIbC PENATUBUCTCKONW 4acTUIBL.CBS3b MAacchl ¢ JHEPTHEH M HMITYJIHCOM
PENATUBUCTCKON YaCTHUIIBI. DHEPTHUsI MOKOSI.

Bcero o reme:

OK 01
OK 02
OK 05
OK 07
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Pazngen 7 DiieMeHTHI KBAHTOBOW (PM3UKH

30

Conep:xanue yueOHOro MaTepuaJia OK 01
Tema 7.1 1.PaBHOBECHOE TEIUIOBOE M3JIyUYCHHE (M3TydeHUE a0COTIOTHO YEPHOTO Tea). 3aKOH CMEIICHUS 2 OK 02
Kopnyckyasipuo — | Buna. ['unoresa [lnanka o kBaHTax. OK 03
BOJIHOBO# 1yaJjiu3M OK 05
2 ..®otonsbl. DHeprusa u uMityiasc porona.@oroaddext. Onbitel A.I'. CroneroBa. 3aKOHbBI 2 OK 07
dboTodrddekra. YpaBuenue DitHmreitHa 1 horoaddekra. «KpacHas rpanuna» Gorodddexra.
3 .JlaBieHue cBera (B YaCTHOCTH, IaBJICHUE CBETA Ha a0COJIFOTHO MOTJIOMIAIONIYIO i a0COIIOTHO 2
oTpaxkaroryto moepxnocts). OnbiTel I[1.H. JIeObenena.
4. BonnoBble cBoiicTBa yactull. Bosnbl ne bpoiins. [nuna Bonnsl ae bpoitnsg u pasmepsl 2
00J1aCTH JIOKAIU3aUK ABMXKYLIeHcs yacTulbl. KopmyckyasipHO-BOIHOBOM Ayallnu3M.
Judpaxius 37eKTPOHOB Ha KPHCTAIIaX.
Crnenuduka n3mepenuit B Mukpomupe. CooTHouleHus: HeonpeaenéHHocTel I eiizenoepra.
8
Bcero no reme:
Tema 7.2 Coaep:xaHue yueOHOro MaTepuaJia OK 01
dusuka aToma 1.0OnbITHI MO UCCIIEIOBAHUIO CTPOEHUS aToMa. [TmanerapHast Mogens aroma 2 OK 02
Pesepdopna.llocrynarer bopa. M3nmydenue u noriomnienrne OTOHOB MPH NIEPEXOJIE aToMa C OK 03
OJIHOTO YPOBHSI SHEPTUU Ha JIPYTOM. OK 05
2.Bunpl ciektpoB. CriekTp ypoBHEH HEpruu aroma Boioposia. CIIOHTaHHOE U BBIHYKICHHOE 4 OK 07
n3nyuyenue cera. Jlazep. TexHuueckne ycTponcTBa U TEXHOJIOTHUECKNE TIPOLIECCHI:
CHEKTPAJIbHBIM aHaIN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBINH KOMIBIOTED.
Bcero no teme: 6
Tema 7.3 Coaeprxanue y4eOHOro MaTepuasa
®usuxa aromuoro | 1.Hyknonnas moznens sipa ['elizenOepra—liBanenko. 3apsn sapa. MaccoBoe uucio sapa. 4 OK 01
Aapa u N3otonsl.PagnoakTuBHOCTE. Allb(ha-pacna. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacmal. OK 02
3JIeMeHTaAPHBIX ["amma-u3nyyenue.3akoH paJuoaKTUBHOrO pacnazia. PaaroakTHBHbBIE H30TOMIBI B IPUPOJIE. OK 03
YacTHI 2.CBOICTBa HOHU3UPYIOIIETO U3Ty4YeHus. BiusiHue panoakTHBHOCTH Ha KHUBbIE OPTaHU3MBI. 4 OK 05
EctectBenHsblil poH nznmyuenus. Jlozumerpus. JHEprust CBsI3U HYKJIOHOB B A1pe. SIIepHbIE CHUIIBI. OK 07
Hedekt maccsl spa.
3.5 nepuble peakuuu. [lenenue u cunres saep. Anepuslie peakropsl. [IpoGieMs! ynpasiseMoro 2

TEPMOSJIEPHOTO CUHTE3a. DKOJIOTMYECKHE aCIeKThl Pa3BUTHUS SAEPHON SHEPTreTHKH.
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4 MeTo/ibl perucTpalvii U UCCIEIOBAHUS AIeMEHTapHbIX YacTull. OyH/1aMEeHTAJIbHbIC
B3auMoIeicTBUs. baproHbl, Me30HBI U JienToHbl. [IpencraBnenne o CTaHIapTHOM MOIEIIH.
KBapk-riitoonHast MoJieb apOHOB .

5.®u3uka 3a npeaenamu CranaapTHoi Mojaenu. TéMHas MaTepusi U TEMHas SHEPTUs.
EnuHCTBO (pM3nyeckoil KapTHHBI MUpA.

Bcero no teme: 16
Bcero no teme: 8
Pa3znes 8 DiieMeHTHI ACTPOHOMUY M ACTPOPU3UKH. 6
Coaep:xaHue yueOHOro MaTepuaJa OK 01
Tema 8.1 1 .Otanel pa3Butus actpoHomuu. [IpukiiagHoe U MUPOBO33PEHUECKOE 3HAYEHUE ACTPOHOMHUH. 1 OK 02
[TpruMeHNMOCTh 3aKOHOB (PHU3HUKH JUIsE O0BSICHEHUS IPUPOIBI KOCMHUECKUX 00BEKTOB. OK 03
2 .Metonpl acTpOHOMHMYECKMX uccienoBaHui. COBpEMEHHbIE ONTHUYECKUE TEJIECKOIbI, 1 OK 05
paauoTeneckonbl, BHeaTMochepHasi acTpoHomus. Bup 3BE3nmHoro neba. CozBe3nusi, sipKue OK 07
3BE3/1bl, IJIAHETHI, UX BUJIUMOE JBUKEHUE.
3 .Conneunas cuctema. Cosnile. ConHeyHas akTUBHOCTh. Microunuk sHeprun CosHia u 3BE371. 1
4 .3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKH. [[MarpamMma «CHeKTpadbHBIN KJIAaCC — CBETUMOCTbY. 1
3BE3/IbI TJABHOM IOCIIEIOBATEIBHOCTH. 3aBHCHUMOCTb «Macca — CBETHUMOCTb» I 3BE3]
TJIaBHOM TocienoBaTesibHOCTH. BHyTpeHHee cTpoenue 3BE31. COBpeMEHHbIE MPEACTABICHUS O
ITPOUCXOXACHNUHU U 3BoJronnu CoslHIa U 3BE3/1. DTanbl AKU3HU 3BE3L.
5 Mneunsiii [1yts — Hama 'anaktuka. [lonoxenue u neukenue Connua B ['anaktuke. Tumnsl 1
rajiakTuk. PajynoranakTiky v kBa3zapbl. YEpHbIE ABIPHI B /Ipax rajakTUK.
6 . Bcenennas. Pacmmpenue Bcenennoil. 3akoH Xa00ma. PasOeranme ramakTtuk. Teopus 1
Bbonpmoro B3peiBa. PenukTtoBOoe m3myueHwe. MacmtabHas  CTpyKTypa BceneHHoR.
Meraranaktuka. Hepeménusie npo6eMbl aCTPOHOMHUH.
Bcero no reme: 6
Koncynabranumn 2
CamocrosiTesbHass padora 12
9K3amMeH 4
Bcero: 213
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3 YCJIOBUS PEAJIM3AIINNA PABOUYEN ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA

3.1 MaTtepuajibHO-TEXHHYECKOE o0ecnevyeHune

Jlist peanu3anuu MporpaMMbl y4eOHOTO MpeaMeTa MPeIyCMOTPEHBI CIEIYIOIINE CIICIHATbHBIC
MOMEIEHUS: KaOUHET PU3UKU

O6opynoBanne kaOuHeTa PU3UKU:

M0CAJI0YHBIC MECTA IO KOJIMYECTBY O0YUaOIIHXCS;

pabouee MECTO IperoaaBaTels;

y4eOHO-TIJIAaHUPYIOIAst JOKYMECHTAIHS;

JIUJTAKTUYECKUI MaTepual,

KOMIUIEKT Y4eOHO-HATJISIHBIX MTOCOOMi o (pu3nke

- TemaTu4deckue TaOJIUIIBI 110 PUKKE

O6opynoBanne kaOuHeTa QPU3UKU:
- MOCAaJ0YHBIC MECTA [0 KOJIMYECTBY 00YJarOLIHXCS;

- pabodee MECTO IpenoaBaTers,;
- y4eOHO-TUTAHUPYIOIIAs JOKYMEHTAIHS;

JMJTAKTUYECKUI MaTepHall;

KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOMH 10 Ppu3nKe
. TemaTrnueckue TaOIUIBI IO HU3UKE
. Buneopunbmer
. Ocuumnorpad
. [ImnTka snexkrpuyeckas
. IllcuxpomeTp
. AMniepMeTp CTpesIoUHbIN
. BoneT™meTp cTpenounslit
. MamuHa BoiaHOBas
. Mopenp KpucTaNIMYECKON PEMIETKA
10. IIpubop 15 n3yueHus ra30BbIX 3aKOHOB
11.ITIpubop ans HaOMIOAEHUS TEIIOBOTO PACHIMPEHUS
12. Monens nedopmariuii TBEPAOTO TEIa
13. Mojienb CHI1 MEKMOJIEKYIISIPHOTO B3aMMOAEHCTBUS
14. DnekTpomMeTpsl
15. MamuHa s1ekTpodopHas
16. Mogenb anekTpocueTyrnKa
17. Habop 111 AEMOHCTPALIUU CIIEKTPOB AJIEKTPUUYECKOTO OIS
18. Konnencatop nepeMeHHON EMKOCTH
19. Tpanchopmarop yHUBEpCATbHBIN
20. Jlazep ra3oBslii
21. Habop no MarueTusmy
22. Habop nmosynpoBOIHUKOB
23. PeocTaTsl OI3yHKOBBIE
24. CynTtaHbl JIEKTPUIECKUE
25. Tlamoyku u3 cTekia, Y00HUTA
26. [Ipubop nmst u3ydenus npasuiia JleHma
27. HabGop nuH3 1 3epKa
28. TpyOka Pentrena
29. ®oTOOCBETUTENBHAS CKAMBS
30. IlITatuBsl
31. lunamomeTpsl 1ab0opaTOpHBIE
32. bpycku
33. HaGop rpy30B 110 MEXaHHUKE

O 00 1O WD K~ WD —
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34 JIuneiiku

35. Becbl TeXxHUUECKHE

36.Pa3zHoBechl

37. Habop kaopuMeTpoB

38. Habopsl Te1 1o KanopumMeTpuu

39. TepmomeTphl

40. Amnepmetpsl 1a00paTOpHbIE

41. BombT™MeTpHI 1TaOOpaTOPHBIC

42. Kiroun 3aMbIKaHHs TOKA

43. Pe3ucTopsl MPOBOJIOYHbBIC

44. BpipsaMuTenb

45. MuaMIepMeTpbl

46. PeocTatsl 10JI3yHKOBbBIE

47. IIpubop CreKTpOCKOI

48 udpakiuonHas pemerka. [loMenenne st caMOCTOSTETbHON PaOOTHI.

3.2 UudopmanmonHoe obecrnedyeHue
IlepeueHb OCHOBHOM M JONOJHUTEIBHOMN JIUTEPATYPHI, JIIEKTPOHHBIX PECYPCOB:
OcHoBHas nTuTeparypa:

1. Mskumes, I'. 5. ®usuka. 10-i kiacc. ba3oBelii U yriryOJIeHHBI YPOBHU : YICOHUK /
I'. 5. Maxumes, b. b. byxosues, H. H. Corckuii ; mon pen. H. A. IlapdenrbeBoit. - 12-e uzn.,
crep. — Mocksa : IIpocBemenue, 2025. - 436 c. — (Kmaccuueckuii kype). - ISBN 978-5-09-
127073-0. - Tekcr : anexrponnsiii. - URL: https://znanium.ru/catalog/product/2220306

2. Msxumes, I'. 5. ®usuka. 11-i kracc. ba3oBelil U yriryOJIeHHBI YPOBHU : YICOHUK /
I'. 1. Mskumes, b. b. bByxosues, B. M. Hapyrun ; nmoza. pea. H.A. IlapdentbeBa. — 13- uzn.,
crep. - MockBa : IlpocBemenue, 2025. - 444 c¢. — ISBN 978-5-09-127063-1. - Tekcr:
snekrpounsiid. - URL: https://znanium.ru/catalog/product/2220312

JononHuTenpHas uTeparypa:

1. Kys3nenoB, C. WM. O®usuka. Mexanuka. MexaHuueckue KoileOaHUsI W BOJIHBL.
Monekynsipaas ¢usuka. Tepmonunamuka : yuebHoe nocobue / C. U. Kyzneuos. — 4-e usn.,
ucnp. u jfon. — Mocksa : Bysosckuit yueonuk : MHOPA-M, 2020. — 248 c. - ISBN 978-5-
9558-0317-3. - Tekcrt : anekTponnbIit. - URL: https://znanium.com/catalog/product/1084382

2. Kyznenos, C. M. ®u3ndyeckue OCHOBBI MEXAaHUKU [DIEKTPOHHBIM pecypchl| : yueOHOe
nocobue/ C. U. Ky3nenos; ToMckuii TOTUTEXHUYECKHI YHUBEPCUTET. - 3-€ HW3]., mepepad. u
non. - Tomck: W3g-so TIIY, 2007. - 160 c. - Tekcr : osnekrponnsii. - URL:
https://znanium.com/catalog/product/417656
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHMSA YYEBHOI'O IIPEIMETA

KOHTpOJ'IB M OLCHKa PE3YyJIbTaTOB OCBOCHHUA IPEAMETa IPEAYCMATPHUBACT CICAYIOLINEC
KOHTPOJIbHO-OLICHOYHBIC CPCACTBA:

Koanl komnerennuii KoHTpPO/ILHO-011eHOYHbIE CPeACcTBA
(OKLIIK)

OKO01 - TECTOBBIE 3aJaHUS
OKO02 - HaOIoZIeHNEe 3a BBINOJIHEHHEM JIabopaTopHbIX pabdor Nel-12,
OKO03 OLIEHKA MX BBINOJIHEHHUS;
OKO04 - OIICHKA BBIMOJIHEHUS MPAKTUYECKON pabOThI;
OKO05 -OIICHKA BBITIOJTHECHUS 3a4€THOTO 3aJ[aHHUS;
OKO7 - pedepartbl, TOKIABI;
I1K1.3 -YCTHBIN OIpoc.
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