Munncreperso HaykH 1 Beiciero o6pasosanns Pocemiickoi Denepaunn
Denepanbroe rocyrapeTeHHoe GromKeTHOE 06pasoBaTeNEHOE

YHpEeXKIACHHE BLICIIETO 069&308811}15[

UPKYTCKHI HALIMOHAJILHBIA UCCIIEOBATE/ILCKUM TEXHUYECKHIA

YHUBEPCHUTET

dakynsrer cpeiHero npodeccHOHATEHOTo 06pazoBanus

VTBEPXJIAIO:

IMpeacenarens yaeGHO-MeTOAMUECKOH
KOMHCCHH (aKyJbTeTa

o e#2%/ — H ]I, Tlensmenésa
" 3 2025 .
OVIL06n PU3UKA

PaGouas nporpamma yuebnoro npeavera obmeobpa3oBaTebHOI NOATOTOBKH

CrienuanbHOCTh

KBaymdpukamms

®opma 0byuenmus

I'on HaGopa

09.02.07 «MubopMaLHOHHBIE CHCTEMBI H
MPOrpaMMHUpPOBAHHE

PaspaboTunk Be6 1 MyIbTHMEIHITHBIX
NPHIOKEHUH
Ovynas

2025

Cocrasurens nporpammsi: Esceesa H.C., npenogasares

2025 .



ITporpamma cocTaBjieHa B  COOTBETCTBHH  C denepanbHEIM  [OCYAPCTBEHHBIM
06pa3oBaTelbHEIM CTAHIAPTOM CPEHET0 npod)ecCHOHANTEHOr0 00pa3oBaHus IO CICIHATEHOCTA
09.02.07 «VIHpOpPMALMOHHEIE CHCTEMBI M IMPOTPAMMHPOBAHHE.) € y4eToM IPHAMEPHOMH
OCHOBHO} 00pa30BaTEeIBHON IPOrPaMMBEL

IIporpamMmMy COCTaBHJIL:

Erceera Hanexxna CepreesHa, NPENoNaBaTelib
«B ¢ » e 3 2027. 4&;,

(moAmnucH)

Iporpamma ogo0pena Ha 3ace/laHAN LMKJIOBOY KOMHCCHH
061me06pa3oBaTENLHOTO UK

> Vs T
IIpoToxon NeFor« & » 05 204 r. TIpencenaremb LIK /Ié C..TpudoHnoBa

(moamuck)

IlporpamMma corjacoBaHa C IUKIIOBOM KOMUCCHEH
MudopMaIMOHHEIe CHCTEMBI ¥ IPOTPaMMUPOBAHUE

TIporoxon Ne ot » P2 20,24 1. TIpencenarens ITK ﬂ/ﬂZQ E.A. XoneBa

(Toamuch)

CorJji1acoBaHo:

3aM. nexana 1o y4e6HOM pabore «_ 7L » &5 20 @ =1~ W.A.Uunckas
~(ToAnuc;

TporpaMma paccMOTPEHa M PEKOMEHI0BaHA K yTBepKIEHHIO Ha 3aCeaHUH y4yeGHO-
METOIMUecKol KoMuccur dakynbrera CIIO ®I'BOY BO UPHUTY

. —
TTporoxon Ne ﬁ or« /Y 0% 2044 r.




COJIEPKAHUE

1 OBLLIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMGBI
YYEBHOI'O ITPEJIMETA

2 CTPYKTYPA U COAEP’)KAHUE YYEGHOI'O ITPEJIMETA
3 YCJIOBUS PEAJIM3ALIMU PABOYEN ITPOTPAMMGbI
YYEBHOI'O ITPEJJMETA

4 KOHTPOJIb 1 OIIEHKA PE3VYJIbTATOB OCBOEHUM A
YYEBHOTI'O ITPEJJMETA

CTp.

13

27

29



1 OBIASA XAPAKTEPUCTUKA PABOYEMN ITPOT'PAMMBI YYEBHOI'O
INPEJIMETA
«Duzuka»

1.1 Mecto y4eOHOro mnpeaMera B CTPYKType HPOrpaMMbl HNOATOTOBKH CHELHMAJINCTOB
CpeiHero 3BeHa

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

3BCHA.

Koa u HauMeHOBaHMe

HHaHpreMble PE3yJbTAaThI 0OCBOCHUA NIPEAMETA

¢popmupyembIX Oo61mme [IpeamerHnie
KOMIIeTeHIM i
OK 01. Beibupath criocoOs! B yacTu TpyaoBoro - ¢hopMHPOBAHHOCTH

penreHus 3a1a4
npodhecCHOHANBHOM
ACATCIIBHOCTHU IPUMCEHUTEIIBHO K
Pa3IMYHBIM KOHTEKCTaM

BOCIIUTAHMS:
- TOTOBHOCTb K TPYAY,
OCO3HaHHE IIEHHOCTH
MacTepcTBa, TPYA0JI00ue;

- TOTOBHOCTH K aKTUBHOM
JeATeIIbBHOCTH
TEXHOJIOTHYCCKON B
COIIMAIbHOM HAIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATb,
IJIAHUPOBATh U
CaMOCTOSTENHHO BBIIOIHATH
TaKyI JIeITeIbHOCTB;

- HHTEPEC K Pa3INIHBIM
cthepam npodeccHoHATBHOM
JIeITEILHOCTH,

OBiaagenue
YHHMBeEpCaJIbHbIMHI
Y4eOHBIMHU
NMO3HABATEJIbHBIMH
JEeUCTBUSIMM:

a) 0a30BbIe JJOTHYECKHE
JIeCTBUA.

- CaMOCTOSITEITHLHO
(dhopMynupoBath 1
aKTyaJlu3UpoBaTh MpoosIemy,
paccMaTpHuBaTh €€
BCECTOPOHHE,;

- YCTaHaBIIMBATh
CYIIECTBCHHBIN IPU3HAK WIIH
OCHOBAHWUS JJIsl CPABHEHUS,
KJ1acCupUKaLnu U
0000IIeHHS;

- OTIPEACIIATH NN
JEATEIIbHOCTH, 3a/1aBaTh
rapameTpbl U KpUTEPUHU UX
JIOCTHIKCHHS;

IIPEACTABJICHUI O POJIU U
MecTe (PU3UKU U aCTPOHOMUU
B COBPEMEHHOM Hay4yHOHN
KapTUHE MHPA, O
cucrteMooOpa3syromiel poyu
(GU3UKHN B pa3BUTHU
€CTECTBCHHBIX HAYK, TEXHUKH
Y COBPEMEHHBIX TEXHOJIOTHUH,
0 BKJIQJIE POCCUMCKHX U
3apyOEKHBIX YUEHBIX-
(U3NKOB B pa3BUTHE HAYKH;
NOHUMaHHe (PU3NIECKON
CYIIIHOCTH HAOJIIOAaeMBbIX
SBJICHUI MUKPOMHUPA,
MakpoMHpa U METaMHpa;
MOHUMAaHHE POJIM ACTPOHOMUHU
B IIPAKTHYECKOU
JeSITeIbHOCTH YeJloBeKa U
JaJTbHENIIEM HAy4HO-
TE€XHUYECKOM pa3BUTHUH, POJIU
¢bu3ukK B OpMUPOBAHUUI
Kpyrosopa u
(GyHKIIMOHATILHOU
IPaMOTHOCTH YeJIOBeKa ISt
peIIeHHsI TPaKTHYECKUX
3ajay;

- BIIQJICTh
OCHOBOIIOJIATrAI0IIMMHU
(GU3NIECKUMU TIOHSATHIMH U
BEJIMYMHAMH,
XapaKTepU3YIOIUMHU
bu3znYecKre IpoIecChl
(CBSI3aHHBIMH C
MEXaHUYECKUM JIBUKCHUEM,
B3aNMOJIECHUCTBHEM TEIN,
MEXaHUYECKUMU
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- BBISBIIATh 3aKOHOMEPHOCTH
U NPOTUBOPEYHS B
paccMaTpUBAEMBIX SABJICHUSX;
- BHOCUTb KOPPEKTUBBI B
JIeATEIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YIIHTATOB
LIEJISIM, OLICHUBATh PUCKHU
MOCJIEICTBUM ACATEIBHOCTH;
- pPa3BHUBATh KPEATUBHOE
MBIILJIEHUE MPU PELLICHUU
YKU3HEHHBIX TIPOOIIEM

0) 0azoBBIE
HccJienoBaTe/ibCKue
JeCTBUA:

- BIIaJIeTh HaBBIKAaMU y4eOHO-
HCCIICI0BATEIBCKON 1
MPOEKTHOM JEATENBHOCTH,
HaBBIKAMH Pa3pELICHUS
pooem;

- BBISIBIIATH IPUYMHHO-
CIICACTBCHHEIC CBSI3H U
aKTyaJIM3UpOBaTh 3aJ1auy,
BBIJIBUTaTh TUIIOTE3Y €€
pellIeHus], HaXOIUTh
apryMEHTBI I
JIOKa3aTeJIbCTBA CBOUX
YTBEPKJICHUH, 3a71aBaTh
IapaMeTpsbl U KPUTEPUU
pELICHHUS;

- aHAJIM3UPOBATh MOJTYyYECHHBIE
B XOJI€ PEIICHUA 3aa4u
pe3yJIbTaThbl, KPUTUYECKHU
OLIEHUBATh UX JOCTOBEPHOCTb,
MIPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSIX;

- YMETh IIEPEHOCUTH 3HAHUS B
MO3HABATENIbHYIO U
MPAKTUIECKYIO0 00TIacTH
JKU3HEACATCIBHOCTH;

- YMETh UHTETPUPOBATH
3HAHUS U3 Pa3HbIX
MpeIMETHBIX 00IacTei;

- BBIABUTATh HOBEIC HJCH,
npejaraTb OpUrMHaIbHbIE
MOJXO0/Ibl U PEUICHUS;

- ClIOCOOHOCTH MX
HCIIOJIL30BAHHS B
IO3HABATEIIbHON U COI[HAIbLHOM
MIPaKTHKE

KoJICOaHHMSIMH B BOJIHAMU;
ATOMHO-MOJIEKYJISIPHBIM
CTPOEHHEM BEIIECTBA,
TEIJIOBBIMH IIPOLIECCAMH;
AIEKTPUYECKUM U MAarHUTHBIM
MOJISIMH, SJIEKTPUYECKUM
TOKOM, 3JICKTPOMAarHUTHBIMU
KOJIeOAHHMSIMH M BOJIHAMU;
OINTHYCCKUMHU SBICHUSIMH;
KBAHTOBBIMH SIBIICHUSIMH,
CTPOEHHEM aTOMa U aTOMHOI'O
s71pa, paIu0aKTUBHOCTHIO);
BIAACTh
OCHOBOIIOJIAraroIMMHU
ACTPOHOMHUYECKUMU
MTOHATHSIMH, ITO3BOJISIOIINMHU
XapakTepHU30BaTh MPOIIECCHI,
MIPOUCXOSIINE HA 3BE3/1aX, B
3BE3/IHBIX CUCTEMax, B
MEKTaJaKTUYECKOU Ccpeie;
JIBHJKEHHE HEOECHBIX TE,
SBOITIOLIUIO 3BE3[ U
Bcenennolii;

- BJIQJIETh 3aKOHOMEPHOCTSIMHU,
3aKOHAaMU U TEOPUSIMU (3aKOH
BCEMUPHOTO TArorenus, I, Il u
I1I 3axonsr HeroTOHA, 3aKOH
COXPAHEHHUS MEXaHUYECKOU
SHEPIruH, 3aKOH COXPaHEHUS
MMITYJIbCA, PUHIINI
CYNEpHO3UIUU CHJI, TPUHLIMIT
PaBHOIIPaBHOCTH
WHEPIUATBHBIX CUCTEM
OTCYETA; MOJIEKYJIIPHO-
KUHETUYECKYIO TEOPHUIO
CTPOEHUS BELIECTBA, Ia30BbIE
3aKOHBI, ITEPBBII 3aKOH
TEPMOJIMHAMUKH; 3aKOH
COXPaHEHUS JIEKTPUUECKOTO
3apsana, 3akoH KynoHa, 3akoH
OmMa ni1s1 yyacTka 1€, 3aKOH
Owma 1151 MOJIHOM
AIEKTPUYECKOM LIETIH, 3aKOH
Jxoyinsa - JIeHna, 3akoH
AIEKTPOMArHUTHON
MHIYKIWW, 3aKOH COXPAHEHUS
SHEPIruH, 3aKOH
IIPSAAMOJIMHEMHOTO
pacrnpoCcTpaHEeHHs CBETa,
3aKOH OTPaKEHUs CBETA,
3aKOH MPETOMJIEHUS CBETA;
3aKOH COXPaHEHUsl YHEPTUH,




3aKOH COXPaHEHUs NMITYJIbCa,
3aKOH COXPaHCHHUS
AIIEKTPHYECKOTO 3apsijia,
3aKOH COXPaHCHHSI MaCCOBOTO
qucia, mocTyaarel bopa,
3aKOH PaJINOAKTUBHOTO
pacriaza); yBepeHHOe
UCIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEH TpU
aHanm3e pU3NIEeCKUX SBICHUMA
U TIPOIIECCOB;

- chopmupoBaTH YMEHUS
pelaTh pacyeTHbIC 3a]1a49u C
SIBHO 33JJaHHOU (hU3HUECKOM
MO/ICJIBIO, UCTIONB3YS
(du3HYecKue 3aKOHbBI U
MIPUHIUIIBI; HA OCHOBE
aHaJIM3a yCIIOBUS 3a7a9u
BbIOMpATh PU3NYECKYIO
MO/IEJIb, BBIICIISATh
(u3HYEeCKrEe BETUYUHBI U
dbopMyIibl, HEOOXOIUMBIE IS
€¢ peIICHHUS, TPOBOHTH
pacyeThbl U OLICHUBATh
PEATEHOCTb ITOJTYICHHOTO
3HaYeHUS PU3NIECKOU
BEJIMYHHEBI; peIiaTh
KaueCTBEHHbBIE 3a]a4H,
BBICTpauBas JIOTHYCCKH
HEMPOTUBOPEUYHBYIO LIETIOUKY
pacCyX)IEHHUI C OOpPOH Ha
W3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
buznueckue SBICHUS

OK 02. Mcnionb30Bath
COBPEMEHHBIE CPEJICTBA MOUCKA,
aHai3a v UHTEPIIpETaIun
UHQOpMAIIH, 1
WH(POPMAITUOHHBIC TEXHOJIOTHH
JUTSI BBITIOJTHEHHS 33144
podeCCHOHATTEHOM
JeSITeIbHOCTH

B o61acTu neHHocTH
HAYYHOI'0 MO3HAHUSA:

- cOpMHUPOBAHHOCTH
MHPOBO33pPEHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U
OOIIEeCTBEHHOH MPaKTUKH,
OCHOBAHHOTO Ha JUaJIore
KYJIBTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B
MOJUKYJIBTYPHOM MUPE;

- COBEpIIICHCTBOBAHHE
SI3LIKOBOM 1 UMTATEILCKOM
KYJbTYPbI KaK CpeACTBA
B3aUMO/JICVCTBUS MEXKTY
JIIOABMU U TIO3HAHUS MUPA;
- OCO3HAHHE I[CHHOCTHU

-copmupoBaTH YMEHUs
YUUTHIBATh TPAHUIIBI
MIPUMEHEHHUS N3YICHHBIX
bu3nUIecKUX MOETIeH:
MaTepuaibHas TOUKa,
WHEpIHATbHAs CHCTeMa
OTCYETa, UCaATLHBIN I'a3;
MOJI€JIA CTPOCHHUS Ta30B,
XKUIKOCTEN U TBEPIBIX TET,
TOYEYHBIN JIEKTPUUECKUI
3aps, sAepHas MOJIeThb
aToMa, HyKJIOHHAsI MOJIEIb
aTOMHOTO sI/Ipa TIPH PEIICHUN
busznyecKux 3a/1ay;

- copmMupoBaTh
COOCTBEHHYIO MO3HIIHIO 110
OTHOIICHUIO K (PU3UIECKOM
uHOpMaINH, TTOJIy4aeMO 13
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HAY4YHOH JEATEIbHOCTH,
TOTOBHOCTH OCYIIIECTBIISITH
MIPOEKTHYIO U
HCCIIE0BATENbCKYIO
JeSITeNIbHOCTD
WHIUBUAYAIBHO U B TPYIIIIE;
OsBJaanenue
YHUBeEpPCAJIbHBIMU
Y4eOHBIMHU
NMO3HABATEJILHBIMU
JNeHCTBUSIMU:

B) padorta ¢ nHgopManmeii:
- BIIaJICTh HaBbIKAMU
MOJTy4eHUst HHPOPMAITUHU U3
HMCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEIIbHO
OCYILIECTBISAThH MOUCK, aHAIIN3,
CHUCTEMAaTHU3AIUIO U
HWHTEPIIPETANNIO HHPOpMAIHH
pa3IUYHbIX BUIOB U (hopm
MIPE/ICTABIICHHS;

- CO3/1aBaTh TEKCTHI B
pa3nu4HbIX (hopmaTax ¢
y4eTOM Ha3HaueHUs
WH(OPMAIINU U TICJIEBOI
ayTUTOPUH, BEIOHpast
ONTUMAJIBHYIO (hOpMY
MIPE/ICTABICHUS U
BH3YaJIM3aIiy;

- OIIEHUBATh IOCTOBEPHOCTH,
JIETUTUMHOCTH HH()OPMAIIHH,
€€ COOTBETCTBHE MTPABOBBIM U
MOPATbHO-ITHYCCKUM
HOpMaM;

- UCTIONI30BaTh CPEJICTBA
MH(OPMALIMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH B pEIICHUN
KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX U
OpTraHHU3AIMOHHBIX 337124 C
co0uroiIeHreM TpeOOBaHHH
PrOHOMUKH, TEXHUKH
0e30IMaCHOCTH, TUTHEHBI,
pecypcocOepeKeHus,
MIPABOBBIX M STUYECKUX HOPM,
HOPM MH(OPMaLMOHHON
0e30I1acHOCTH;

- BJIaJC€Th HaBbIKaMH
pacrio3HaBaHUA U 3alIUThI
nHpopMalui, HHHOPMAITHOHHOM
0€301MacHOCTH JIMYHOCTH

Pa3HBIX HCTOYHHUKOB, YMETh
UCTIOJIb30BaTh U(POBLIE
TEXHOJIOTUH IS TIOUCKa,
CTPYKTYPUPOBaHUS,
MHTEPIIPETANU U
npecTaBiIeHus yueOHOM U
HAaY4HO-TIOIYJIIPHOM
uHpOpMAaLNU; Pa3BUTh
YMEHHSI KpUTHYECKOTO
aHaJIM3a [10JIy4acMOU
uHpopmaruu
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OK 03. IInanupoBaTh 1
peann30BBIBATH COOCTBEHHOE
poheCCHOHANBHOE
JMYHOCTHOE Pa3BUTHE,
NpeANPHHAMATEIBCKYIO
JIeSITETIbHOCTD B
npodeccuoHanbHOU cdepe,
UCIIOJIb30BaTh 3HAHUS 10
(hMHAHCOBOI TPAaMOTHOCTH B
Pa3IMYHBIX KHU3HEHHBIX
CHUTYaIHsX

B o61acTi 1yXoBHO-
HPABCTBEHHOI0
BOCIIUTAHUSA:

-- c(hopMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMUS,
STUYECKOTO MTOBEICHUS;

- CIIOCOOHOCTD OIICHUBATh
CUTYAIUIO U TPUHUMATh
OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSICh HA MOPATbHO-
HPaBCTBEHHbIE HOPMBI U
LIEHHOCTH;

- OCO3HaHHEe JUYHOTO BKJIa/1a
B IIOCTPOECHHUE YCTOMYHUBOTO
Oynymiero;

- OTBETCTBEHHOE OTHOIICHHE K
CBOUM POJUTENAM U (HIIN)
JIPYTUM YJIEHaM CEMbH,
CO3/IaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSATHUS
LIEHHOCTEN CEMEWHOM )KU3HU
B COOTBETCTBUHU C
TpaauLusAMU Hapo1oB Poccuu;
OBJ1aeHue
YHHMBeEpPCAJIbLHBIMHA
peryasiTHBHbIMU
AefiCTBUSIMU:

a) CAaMOOPraHU3aLMA:

- CaMOCTOSITEIIBHO
OCYULIECTBIISATh
MO3HABATENIbHYIO
NEeSATEIbHOCTb, BBISIBIISTh
poOJIeMbl, CTaBUTh U
(dhopMynrpoBaTh COOCTBEHHBIE
3a/1aud B 00pa30BaTeIbHON
JEeSATEIbHOCTH U KU3HEHHBIX
CUTYaIHsIX;

- CAMOCTOSITEJIbHO COCTaBIIATh
IJIaH pEIIeHUs MPOOJIEMBI C
Y4€TOM UMEIOIINXCSA
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U
MIPEANIOYTEHNN;

- 1aBaTh OLIEHKY HOBBIM
CUTYaIHIM;

CHocoOCTBOBATH
hopMuUpOBaHUIO U
MPOSIBJICHUIO IIUPOKOU
SPYAMILIMH B pa3HbIX 00JacTIX
3HAHUM, IIOCTOSHHO
MOBBIIIATH CBOU
00pa3oBaTeNbHBIN U

- BJIaZICTh OCHOBHBIMU
METOAAMHU HAYIHOTO
MO3HAHUS, UCIIOJIb3YEMBIMH B
¢du3uKe: TPOBOJUTH IPSIMBIC U
KOCBEHHBIE U3MEpPEHUs
(bU3HYECKUX BEIINYHH,
BbIOMpAs ONTUMAaIbHBIN
croco0 u3MepeHus u
UCIIOJIB3YS U3BECTHBIC
METO/BI OLICHKH
MOrPEIIHOCTEN U3MEPEHU,
MIPOBOJIUTH UCCIIEIOBAHUE
3aBHCUMOCTEH PU3NYECKIX
BEJIMYHH C MCIIOJIb30BAaHHEM
MPSIMBIX U3MEPEHUH,
OOBSICHATD TIOJTYYCHHBIC
Pe3yNbTaThl, UCTIOIB3YS
(buznyecKue TEOPUH, 3aKOHbI
Y TIOHSITHS, ¥ JIJIaTh BHIBOJIBI,
coOroaaTh npaBuia
0e301acHOro Tpyaa npu
MIPOBEJICHUH UCCIIEIOBAaHUH B
paMKax y4eOHOTO
AKCIIEPUMEHTAa U y4eOHO-
HCCIIE0BATEIBCKON
JEeSITeIbHOCTH C
MCIOJIb30BaHNEM LU POBBIX
U3MEPUTENbHBIX YCTPOUCTB U
1abopaTopHOTo
00opynoBaHus;
c(hopMUPOBAHHOCTH
IpeJCTaBICHUN 0 METOax
MOJTy4YEeHHUsT HAYIHBIX
aCTPOHOMUYECKUX 3HAHUI
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KYJIbTYPHBIN YPOBEHB;

0) CAaMOKOHTPOJIb:
WCII0JIb30BATh IIPUEMBI
pedaeKcuu s OLCHKH
CUTYaIluH, BHIOOpa BEPHOTO
pelieHus;

- YMETbh OLIEHUBATh PUCKHU U
CBOEBPEMEHHO TPUHUMATh
peuIeHus o0 UX CHUKEHUIO;
B) IMOLUMOHAJILHBIH
HHTEJJICKT,
Npeanoaaraumi
c¢opMHPOBAHHOCTD:
BHYTPEHHEN MOTHUBALIUH,
BKJIFOYAIOILIEH CTPEMIIEHHE K
JTOCTH>KEHHIO TIEH U YCIIEXY,
ONTUMU3M, UHULIUATUBHOCTb,
YMEHHE JICVCTBOBATH, UCXOISI
H3 CBOMX BO3MOXKHOCTEI;

- SMIIATHH, BKIFOYAOILIEH
CIIOCOOHOCTH TIOHUMATh
SMOLMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €T0 MPH
OCYLIECTBIICHUHU
KOMMYHHUKAIUHU, CIOCOOHOCTH
K COYYBCTBUIO U
COTIEPEIKUBAHMUIO;

- COIMaJIbHBIX HABBIKOB,
BKJTFOYAFOIIINX CITIOCOOHOCTD
BBICTPanBATh OTHOLICHUS C
APYTUMHU JIFOJAbMU, 336OTI/ITBCH,
NIPOSBIIATH UHTEPEC U pa3peliaTh

KOH(DITVKTHI
OK 04. DddextnBHO - TOTOBHOCTB K - OBJIAJIETh YMEHUSIMU
B3aUMOJICUCTBOBATh U paGOTaTL CaMOpa3BUTHIO, pa60TaTL B TpyIme ¢
B KOJIICKTHBC 1 KOMaH/C CaMOCTOSITEIbHOCTH U BBIMIOJTHEHUEM Pa3IUYHbIX
CaMOOIPENEIECHUIO; COLIMAJIBHBIX POJIEH,

-OBJIaJICHE HAaBBIKAMH
y4eOHO-UCCIIeI0BATENHCKOMH,
MIPOEKTHOM M COLMAIIbHON
JeSATEeIbHOCTH;

OBJagenue
YHHMBEPCAJIbHBIMHA
KOMMYHUKATHUBHBIMU
AeCTBUAMU:

0) coBMecTHAaA
AeSITeJIbHOCTD!

- MIOHUMATh B UCTIOJIH30BaTh
MPEUMYILIECTBA KOMaHIHOMN U
WHIUBUAYAIbHON paboOThI;

- MPUHUMATH 1EJIH
COBMECTHOH HeITENHLHOCTH,

IUTAHUPOBATh pabOTy IPYIIIBL,
paloHaIbHO PACTIPEAEIIATh
JIeSITENIbHOCTD B
HECTaH/IapTHBIX CUTYyalMsIX,
a/IeKBaTHO OLICHUBATh BKJIA]]
Ka)KJ0TO U3 YYaCTHUKOB
IPYMIbl B peLIeHHEe
paccMaTpuBaeMoi PoOIeMbI
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OpraHU30BbIBATH U
KOOPJAMHHUPOBATH JIEHCTBUS 110
€€ JIOCTUKEHUIO: COCTABIIATh
IIJIaH ACUCTBUH, PACIIPENEIIATh
pOJIA C yYETOM MHEHUU
Y4aCTHUKOB 00CYKIaTh
pe3yabTaThl COBMECTHOM
paboTsr;

- KOOpAUHUPOBATh U
BBIIIOJIHATH padoOTy B
YCIIOBUSIX PEabHOTIO,
BUPTYaJILHOTO U
KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBJISITh IO3UTUBHOE
CTpaTEernyecKoe MOBEJCHUE B
Pa3IMYHBIX CUTYALUSIX,
MPOSIBIISITH TBOPUECTBO U
BOOOpaXkeHue, ObITh
WHULIMATUBHBIM

OBianenue
YHHMBEPCAJIbHBIMHA
peryJsiTUBHBIMHU
JNeHCTBUSIMU:

') NPUHATHE Ce0s M APYTrHX
JIoaein:

- MPUHUMATh MOTHUBBI U
apryMEeHTBhI IpYTUX JIOAeH
TIPU aHAJIN3€ PE3YJIbTATOB
NeSATEeIbHOCTH;

- MpU3HABATh CBOE MIPABO U
MpaBo JAPYTUX JOJEH Ha
OIUOKU;

- pa3BUBaTh CIIOCOOHOCTH
IMOHMMATh MHUP C MMO3ULNN
APYTOoro 4CJI0BCKa

OK 05. OcymiecTBasTh yCTHYIO U
MUCEMEHHYI0 KOMMYHUKAIIHIO HA
TOCY/IapCTBEHHOM SI3bIKE
Poccwuiickoit @enepanuu ¢
Y4eTOM OCOOEHHOCTEH
COIMAJIFHOTO M KYJIBTYPHOTO
KOHTEKCTa

B o0sacTH 3cTeTHYeCKOr0
BOCIUTAHUS:

- 3CTETHYECKOE OTHOIICHUE K
MUDY, BKITIOYasi 3CTETUKY
ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA,
CriopTa, TpyJa u
OOIIIECTBEHHBIX OTHOIICHHIA;
- CITIOCOOHOCTh BOCIIPUHUMATh
pa3IryYHbIC BUJIBI HCKYCCTBA,
TPaJIUIIIU U TBOPUECTBO
CBOETO U JPYTUX HAPOJOB,
OLIYIIATh YMOILMOHAILHOE
BO3/EHCTBUE UCKYCCTBA;

- YOSXKJICHHOCTD B
3HAYUMOCTH TSI TMYHOCTH U

- copMupOBaTH yMEHUS
pacmo3HaBath (pU3NUECKHe
sBJIeHUs (TIPOIIECChI) U
OOBSCHATH UX HA OCHOBE
M3y4YEHHBIX 3aKOHOB:
pPaBHOMEPHOE U
PaBHOYCKOPEHHOE
MPSIMOJIMHEHOE IBHKEHUE,
cBO0OOIHOE MaJeHHUE TEN,
JIBJKEHHE 110 OKPYKHOCTH,
WHEpLUs, B3aUMOJICHCTBUE
Tell, KoJie0aTelIbHOe
JBUKEHHE, PE30HAHC,
BOJIHOBOE JIBUJKEHHE;
nuddy3usi, O(poyHOBCKOE
JIBJKEHUE, CTPOCHUE
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o0IIecTBa OTEYECTBEHHOI'O U
MHPOBOTO UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX
TpaauLIHI U HAPOIHOTO
TBOpPYECTBA;

- TOTOBHOCTbB K
CaMOBBIPAYKEHUIO B Pa3HbIX
BHJIaX UCKYCCTBA, CTPEMJICHHE
MPOSIBJISITH Ka4eCTBA
TBOPYECKOU JINUHOCTH;
OsBJaanenue
YHHMBEpPCAJIbLHbIMHA
KOMMYHHKATHBHBIMU
JeHCTBUAMM:

a) o01IeHue:

- OCYIIECTBJIATh
KOMMYHHUKAIIUU BO BCEX
cdepax KHU3HH,

- pacro3HaBaTh
HeBepOaTbHBIC CPEACTBA
001IeH s, IOHUMATh
3HAQ4YCHHUE COITHAIBLHBIX
3HAKOB, PaclO3HABAThH
MPEANOCHUTKYA KOH(PIUKTHBIX
CUTYalllil U CMSATYATh
KOH(QJIUKTBI,

- Pa3BEPHYTO U JIOTUYHO
H3J1aratb CBOKO TOYKY 3pCHUS C
HNCITIOJIBb30BAHUECM A3BIKOBBIX
CpEJICTB

KUJIKOCTEH U TBEPABIX TEI,
U3MEHEeHHe o0bema Tel pu
HarpeBaHuM (OXJIKICHHUH),
TEIJIOBOE PaBHOBECHE,
UCIIapeHue, KOHICHCaus,
IUIaBJIEHUE, KpUCTAJUIN3aLMs,
KHIIEHUE, BIAKHOCTh BO3/lyXa,
CBSI3b CPEIHEN KMHETUYECKOMN
HHEPrUH TEIJIOBOIO JBUKCHHUS
MOJIEKYJI ¢ aOCOTIOTHOM
TEMIIEPATYPOH1, TOBBILLIEHUE
JIaBJICHMSI ra3a IpH ero
HarpeBaHuy B 3aKPHITOM
COCYy/ZI€, CBS3b MEXY
rapaMeTpamMy COCTOSIHUSA rasa
B H30IIpoLECcCax;
ANIEKTPU3ALHUS TeEl,
B3aUMOJICHCTBUE 3aps/I0B,
HarpeBaHue NPOBOIHUKA C
TOKOM, B3aUMOJICHCTBUE
MarHuToB, 3JIEKTPOMarHUTHAs
WHIYKLINS, NEICTBHE
MarHUTHOT'O TOJIsS HA
IIPOBOJHMK C TOKOM H
JIBHOKYILIHAICS 3apsij,
AIIEKTPOMAarHUTHBIE
KOJICOAHHS U BOJIHEI,
MPSAMOJIMHENHOE
pacrnpocTpaHEeHHE CBETa,
OTpakeHHE, IPEITOMIICHUE,
uHTepdepeHus, Tudppaxuus
Y TIOJISIpU3aLMs CBETA,
JUCIIEpCHUsl CBETA;
doroanexTpuueckuit apdexr,
CBETOBOE JaBJICHUE,
BO3HUKHOBEHHUE JIMHEWYATOr O
CIIEKTpa aTroma BoJ0po/ia,
€CTECTBEHHas U
HCKYCCTBEHHAsI
paliOaKTUBHOCTD

OK 07. ConeticTBOBaThH
COXPAHEHHUIO OKpY)KatoLIen
CpeJibl, pecypcocOepeKeHHIO,
MIPUMEHATH 3HAHUS 00
M3MEHEHUH KIIMMaTa, IPUHLHIIbI
OepeKIIMBOTO MMPOU3BOICTBA,

3¢ exTHBHO ACHCTBOBATH B
Ype3BbIYAHBIX CHUTYaIUIX

B 00s1acTH 3K0JI0THYECKOT0
BOCIIMTAHUS:

- cOpMHUPOBAHHOCTH
3KOJIOTUYECKON KYIbTYpHI,
TMOHWMAaHUE BIIUSTHHS
COLIMAIbHO-3KOHOMUYECKUX
MPOIIECCOB HA COCTOSTHUE
MPUPOJHON U CONMATBLHOU
Cpelbl, OCOZHAHUE
rII00aTBFHOTO XapaKkTepa
9KOJIOTUYECKHX MPOOIIeM;

- IJIAHUPOBAHUE U

- chopmupoBaTh YMEHUS
MPUMEHSATD MOTYyYEHHBIE
3HAHUS JJIT OOBSICHEHUS
YCJIOBHUI NPOTEKAHUS
(UBUYECKUX SBIICHUH B
MPUPOJIE U AJI IPUHATUSA
MIPAKTUYECKUX PELICHUI B
MOBCEHEBHOM KU3HU ISl
obecrnieueHns 6€30MacHOCTH
pu 0OpaIieHnH ¢ OBITOBBIMU
npuOopaMu U TEXHUYECKUMHU
YCTPOMCTBAMU, COXPAHEHUS
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OCYIIIECTBJIEHUE JICUCTBUI B
OKpY>KaroIllek cpejie Ha
OCHOBE 3HaHHUS 1eeH
YCTOMYMBOIO pa3BUTHUS
YeJI0BEYECTBA;

AKTUBHOE HEIPHUSITHE
JIEUCTBUM, IPUHOCSIINX BPEl
OKpY>Karolleu cpese;

- YMEHHUE MPOrHO3UPOBATH
HeOJIaronpusiTHbIC
3KOJIOTUYECKHUE TTOCIEACTBUS
MPEeANTPUHUMAEMBIX JEHCTBUM,
Mpe0TBpaIaTh UX;

- pacuIMpeHue OIbITa
JIEATEIIbHOCTH YKOJIOTUYECKOM
HANpaBJIEHHOCTH;

- OBJIQJICHUE HaBBIKAMHU yueOHO-
HCCIIEA0BATENBCKON, IPOEKTHOM
" COHUAJIBHOU ACATCIBbHOCTU

3I0POBBS U COOJTIOICHUS
HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKArOIICH
cpeje; MOHUMaHUe
HEOOXOMMOCTH MPUMEHECHHSI
JOCTIKEHUH (pr3uke
TEXHOJIOTUHN IS
palMOHAIBHOTO
MIPUPOIOTIOIB30BAHMS

1K 5.1.Cobuparb UCXOAHBIC
JAHHBIE I Pa3pabOTKu
IPOEKTHOM TOKyMEHTAllUU Ha
MH(OPMALIMOHHYIO CUCTEMY.

- yMETh peuiaTh 3aJaud Mo
00paboTke nHpOpMaIUH.

- QHAJIM3UPOBATD TOJyYCHHbIC
PE3YJIbTAaThI IPU BBITIOJIHEHUN
HPaKTUYECKHUX PaboT

- UCIIOJIb30BATh AJITOPUTMBI
00paboTKK UHPOPMALIUH JUTS
Pa3IUYHBIX TPUIOKCHUN

1K 5.6.Pa3pabatsiBaTh
TEXHUYECKYIO JIOKYMEHTAIIHIO
Ha 9KCIUTyaTaluIo
MH(OPMALIMOHHON CUCTEMBI.

- yMeTh (OpMHUPOBATH
OTYETHYIO TOKYMEHTAIUIO IO
pe3yibTaTam J1abopaTOPHBIX
pabor

- YMETh OLIEHUBATh
pe3yJIbTaThl U3MEPEHHU,
BBIYUCIIATH A0COTIOTHYIO U
OTHOCHTEJBHYIO MTOTPENTHOCTh
B JIa0OPaTOPHBIX paboTax
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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: 174
B TOM YHCJIE:
JIEKITMH, YPOKH, CEMUHAPBI 132
nabopaTOpHEIEC 3aHATHUS 24
U3 HUX NPoQecCHOHAIbHO-OPUEHTUPOBAHHOE COJIEp>KaHUE 8
IIpoMeskyTouHasi aTTeCTAllMU B (popMe dK3aMeHa | 2 CEMeCTp 18
B TOM YHCIIE: -
KOHCYJIbTAIIU 2 ceMecTp 2
caMoOCTOsATeNIbHAs padoTa 2 cemectp 12
JK3aMeH 2 ceMecTp 4
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2.2 TemaTn4yecKMid IJIAH U coJepkaHMe Y4eOHOro npeaMera «Du3suka»

HaumenoBanue Coaep:xanue yueOHOro Mmarepuasa (0CHOBHOe U NPo¢ecCHOHATbHO-OPHEHTHPOBAHHOE), O6bem Koambt
pa3/iesIoB U TeM J1a0opaTopHble M NPAKTHYECKHE 3aHATHS, 4acoB KOMIIeTeH U,
(popmupoBanu
10 KOTOPBIX
crnocodcTByer
3J1eMeHT
NPOrpaMMbl
1 2 3 4
Beenenue Copnepxxanue yueOHOro MaTepuaJa
1.Crpyxrypa qucuuruinnel. @usnueckue BeanuuHbl. Eqununel n3mepenuns. Cucrema CU 2
Omuka — (QyHmameHTanbHas Hayka O mpupone. HaydHblii MeTOJN TO3HAHUS W METOMIBI
HCCIIe0BaHMS GU3HYCCKUX SIBJICHHI. OK 01
2. DKCHEpUMEHT M TEOpUs B IpOIecce MO3HaHUS Npupoisl. HabmiogeHne u SKCIEpHUMEHT B OK 02
¢uzuke. CiocoObl U3MepeHHst (PU3NYECKUX BETUYUH (QHAJIOTOBbIE U IIM(POBHIE U3MEPUTENIbHbIE OK 04
puOOPbI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI). OK 05
3.ITorpemHocT! n3MepeHn GU3NISCKUX BETUYHMH (a0COIOTHAS U OTHOCUTEIbHAS). OK 06
4 MopenvpoBanre (M3MYECKMX SBJICHUM M MPOLECCOB (MarepuaibHas TOYKa, a0CONIOTHO OK 07
TBEPAOE TEJO, UCAIbHAS KUAKOCTb, UICAIbHBIN a3, TOYEUHBIN 3apsan). I unoresa. Puszndyeckuit
3aKOH, T'PAaHUIIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopus.
Ponp u Mecto ¢pu3uku B GOpMUPOBAHUM COBPEMEHHON Hay4YHOM KapTHHBI MUPA, B IPAKTUYECKOMH
JNeATeILHOCTH JIFO/ICH.
Bcero no teme: 2
Pa3nesal Mexanuka 24
Temal.l. OK 01
Knnematnka 1 Mexanunueckoe aBmxkenre. OTHOCUTEILHOCTh MEXAHUUECKOTO ABIKeHUs. CrcremMa OTcuéra. 1 OK 02
[Tpsimast 1 oOpaTHast 3a1a4u MeXaHUKU. Paguyc-BeKTOp MaTepHaabHOM TOYKH, €ro MPOEKIUH Ha OK 04
ocu cucreMbl KoopauHar. Tpaektopusa. Ilepememnienue, CKOpocTh (CpedHsisi CKOpPOCTb, OK 05
MTHOBEHHAs CKOpPOCTb) UM YCKOPEHHE MaTepUaJbHOM TOYKH, MX MPOEKIUU HAa OCH CHCTEMBbI OK 06
koopauHat. Cl10)KeHUE NEPEMEIIEHNUN U CII0)KEHUE CKOPOCTEM. OK 07
2. PaBHOMEpHOE W PaBHOYCKOPEHHOE TMPSMOJMHEWHOE JBIKCHHE. 3aBHCHMOCTH KOOPIHMHAT, 1

CKOPOCTH, YCKOPCHUSA U ITYTU MaTepHaHBHOﬁ TOYKH OT BPCMCHU U UX Fpa(l)I/IKI/I.
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3. CBoOonHoe majaeHue. YcKkopeHHe cBOOOIHOro mMaaeHus. J[BukeHue tena, OPOLICHHOTO IOA
YIJIOM K TOPHU30HTY. 3aBUCHMOCTh KOOPAWHAT, CKOPOCTH M YCKOPEHHS MaTepPHUAIbHONW TOYKH OT
BpPEMEHH U UX rpaduKu.

4. KpuBosuHeitHOe JBWXeHUE. JIBM)KEHHE MaTepUaJbHOW TOYKM IO OKPYXHOCTU. YTJIOBas U
nuHelHas ckopocth. [lepwon m wacrora oOpamenus. lleHTpocTpemuTenbHOE (HOPMAIBHOE),
KacaTeJbHOE (TaHTeHIIMAILHOE) U TIOJTHOE YCKOPEHHE MaTepHaIbHOM TOUKH.

Bcero o reme:

Tema 1.2.
3aKoHBI
MeXaHUKH
HploToHna

Conep:kanue y4eOHOT0 MaTepuaJia

1.Ilepoiii 3akoH HeloroHa. MHepnuainbHble cucTteMbl oTcuéra. [IpMHIUI OTHOCUTEIBHOCTU
[Nanunes. HeunepuuanbHble cucTteMbl oTcuéra (ompezaeneHue, npumepsl).Macca tena. Cuia.
ITpunuun cynepnosuuuu cuil. Bropoi 3akoH HeroToHa st MaTepuaibHONM TOYKH. TpeTuii 3aKoH
HeroToHa 111 MarepuaJbHBIX TOYEK. 3aKOH BCEMHUPHOIO TATOTEHMs. OKBUBAJICHTHOCThb
IrPaBUTAMOHHON U HHEPTHON MacCCHI.

2. Cuna 1spKecTd. 3aBUCUMOCTh YCKOPEHUsI CBOOOTHOTO MAJACHUS OT BBICOTHI HaJl TOBEPXHOCTHIO
IUTAHETHl W OT reorpaduyueckoil mupoThl. JIBMKeHWE HEOECHBIX T W MX CIYTHUKOB. 3aKOHBI
Kemnepa. [lepBas kocMudeckasi CKOPOCTb.

Cuita ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBIXXYIIErocs ¢ yCKOPEHHEM.

3. Cuna tpenus. Cyxoe tpenue. Cuiia TpeHHs CKOJIbKEHUS U cuiia TpeHus nokos. Kosdduuuent
TpeHusi. Cuia COMPOTUBIICHUSI TIPU JBMXKCHHUH TeJla B KUIKOCTH WM Ta3e, €€ 3aBUCUMOCTh OT
CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHHUSL.

4. HNasnenue. I'mapocratnueckoe napieHue. Cuna Apxumena. TexHUUecKue YCTpoicTBa U
TEXHOJIOTHYECKHE MPOLECChl: MOAUINITHUKY, BUKEHHE HCKYCCTBEHHBIX CIIyTHHKOB. PaBeHCTBO
CHWJI, BO3HUKAIOIIMX B pe3yJIbTaTe B3aUMOAEUCTBUSA Tel. M3Mepenue macc 1o B3auMOAEHCTBHIO.
HesecomocTs .Bec Tena npu ycKOpeHHOM NOIbEME U AJCHHUH.

JlabopaTopHble 3aHATHS

1. JTabopatopnas pabora Nel. Onpeznenenne kodPphuniueHTa TpeHus

Bcero o reme:

10

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07

Temal.3.
Craruka
TBEPAOrO Te1a

Conep:xanue yueOHOTo MaTepuaJia

1 AbcomtotHo TBEpAOE Teno. [locTynarenbHOe U BpamaTeabHOe IBHKEHUE TBEPAOro Tea.
MoOMEHT CHIIbl OTHOCUTEIBHO OcH BpauieHus. [Inedo cumpl. CroxeHue cuil, NpUI0KEeHHBIX K
TBEpAOMY Teny. LIeHTp TskecTu Tena. Y ciloBUs paBHOBECHUS TBEPIOTO TeENA.

Bcero o reme:

OK 01
OK 02
OK 04

Tema 1.4.3aK0HBI

Coaep:xanue yueOHOTro MaTepHaJia

OK 01
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COXpaHeHHs B
MeXaHUuKe

1.mnynec MaTepuanbHONM TOYKH, CHUCTEMBl MaTepualbHbIX Touek. LleHTp Macc cuctemsl
MaTepUalbHBIX TOYEK. Teopema O IBMKEHMM LeHTpa Macc. VIMIylbCc CHIBI M HW3MEHEHHE
UMIyJbCa Teja. 3aKOH COXpaHEHUs uMmIyibca. PeakTuBHOE IBMXKEHHME. MOMEHT HMITyJibCa
MaTepuanbHOU TOUkH. [IpencraBieHre 0 COXpaHEeHMH MOMEHTA UMITYJIbCA B LIEHTPAJIBHBIX MOJIAX.
Pabora cuibl Ha MajoM M Ha KOHEYHOM mepemenieHuud. ['padudeckoe mpencraBieHue padboThl
cuJIbl. MOIIHOCTB CHJIBI.

2. Kunernyeckas sHeprus MaTepuaabHONU TOUKH. TeopemMa 00 M3MEHEHUN KHHETUYECKOH SHEPTHH
MaTepuanbHONW TOUYKH. lloTeHnmanbHble U HE MOTEHUUaNbHbIEe CHUibl. IloTeHnManbHas dHEprus.
[TorennuanbHas 3HEPrus ynpyro nehopMUpOBaHHON NpyKuHBL. [loTeHInanpHas SHeprus Teia B
OIHOPOAHOM TI'PAaBUTALMOHHOM mouse. IloTeHnuanbHas 3Heprus Tejla B T'PaBUTALMOHHOM IIOJIE
OJIHOPOAHOTIO 1Iapa (BHYTPH U BHE 11apa). Bropas kocmudeckas cKOpocTb. TpeTbs KOCMUUECKas]
CKOPOCTb.

3. CBs3b pa6OTI>I HC NMOTCHUHAJIBHBIX CUJI C UBMCHCHHUECM MEXaHUIECKOM OHCPIrur CUCTCMBbI TCII.
3aKoH COXpaHCHUA MEXaHUYEeCKOM OHCPI'uu. anyrI/Ie U HCYIPYTIHUC CTOJIKHOBCHMU:. ypaBHCHI/Ie
EepHy.HJII/I JJIA HZIeaHBHOﬁ KUAKOCTU KaK CJICACTBHUC 3aKOHA COXPaHCHUA MEXaHUYECKOMH OHCPI'HH.

JlabopaTopHble 3aHATHSA

JlaboparopHras pabora Ne 2. Onpenenenne Ko3QphUIMEHTa TPCHHUS KQueHUs

Bcero o reme:

OK 02
OK 04
OK 05
OK 06
OK 07

Pa3nes 2 OcHOBBI MOJICKYJISIPHON (PM3MKH M TePMOANHAMUKH

30

Tema 2.1.
OcHoOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOM
TEOPHUH.
HpeabHbIN ra3

Conep:xaHue yueOHOro MaTepuaJa

1 .OcHoBHBIE TOJOXEHUS MoOJIeKyIsipHO-KuHeTnyeckoil Teopun (MKT), wux omnbiTHOE
obocHoBanue. Juddysus. bpoyHoBckoe aBuxkeHue. XapakTep IBWKECHHUS W B3aUMOJCHCTBUS
4acTHIl BemecTBa. MoJienu CTpOeHUs ra3o0B, KUAKOCTEH U TBEPBIX Tell U OObSICHEHUE CBOMCTB
BELIECTBA Ha OCHOBE ATUX Mojeneil. Macca u pa3mepsl Moisekyn (atomoB). KommuecTBo
BentectBa. [locrosinaas ABorapo.

2. TemnoBoe paBHOBecwe. Temmeparypa u crocoObl e€ m3mepenus. Illkama Temmeparyp
Llenbcus.

Mopenb ueasbHOTO Ta3a B MOJEKYISPHO-KUHETUYECKONW TEOPUHU: YACTHUIBI Taza JBHXKYTCS
Xa0THYECKHU M HE B3aUMOJEIHCTBYIOT APYT C IPYTOM.

3T"a30BbIe 3aKkoHBI. YpaBHeHHe MeHnneneeBa—Knaneiipona. AOcontoTHas Temmneparypa (mKana
temneparyp KeneBuna). 3akon [lanpToHa. 30 mporecchl B MA€aIbHOM ra3e C IOCTOSHHBIM
KOJMYECTBOM BellecTBa. ['padmyeckoe MpeicTaBlIeHHE M30 IMPOLECCOB: M30TEPMa, M30X0pa,
n3obapa.

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07
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4. CBsi3b MEXAY JIaBJICHUEM M CPENHEH KMHETUYECKOW PHEPrHel MMOCTYNATEIbHOTO TEIIOBOTO
IBYDKEHUSI MOJIEKYJ HJIEaNbHOTO Ta3a (OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KHHETHYECKON
TEOPUU UJI€ATBHOIO Ira3a).

CBs13p aOCOIOTHON TeMIepaTypbl TEPMOJAMHAMUYCCKON CHUCTEMBI CO CpPEAHEH KMHETHYECKOU
SHEPIrHeN MOCTYNAaTEeIbHOrO TEIUIOBOTO ABUKEHUS €€ YaCTHLI.

JlaboparopHble 3aHATHA

JlaboparopHast pabota Ne3. OnpeneneHne mioTHOCTH BEUIECTBA

Bcero no Teme:

10

Tema 2.2.
Tepmoaunammuka.
TenjaoBble
MAIIIMHBI.

Coaep:xaHue y4eOHOIro MaTepuaJia

1. Tepmogunamudeckas (TJl) cuctema. 3amaHue BHEIIHUX YCJIOBUH I TEPMOJIUHAMHYECKOM
cucrteMbl. BHemHue u BHyTpeHHue napameTpsl. [lapaMeTpbl TepMOIMHAMUYECKON CHCTEMBI KaK
CpPeIHHE 3HAUYEHMs] BEJIMYMH, OIHUCHIBAIOIIUX €€ COCTOSIHUE HAa MHUKPOCKOIHYECKOM
ypoBHe.Hynesoe Hay4aJo TEPMOJIUHAMUKHU. CamMonpou3BosbHast pelakcanus
TEPMOJMHAMUYECKON CHUCTEMBl K TEIUIOBOMY paBHOBeCHIO. Mojenp HlleaJbHOTO rasa B
TepMOJAMHAMUKE — CUCTEMa YpaBHEHM: ypaBHeHHe MeHneneeBa—Kianelipona u BeIpaXeHUe
JUIsT BHYTPEHHEW SHEpruu. YCIOBUS NMPUMEHUMOCTH 3TOM MOJENU: HHU3Kas KOHLEHTpanus
YacTHLl, BBICOKHE TeMIepaTypbl. BplpaxkeHue Ui BHYTPEHHEH SHEPIUU OJIHOATOMHOIO
uaeanpbHoro rasa. KBasucraTuueckne UM HeCTaTHUECKHE MpoIecchl .JlieMeHTapHas pabora B
TepMOIHAMUKe. Beraucienne paboTel o rpaduky nporecca Ha p V-auarpamme.

2 Tennonepenaya Kak crioco0 M3MEHEHHUs1 BHYTPEHHEH SHEepriuy TepMOINHAMUUYECKONH CUCTEMBI
0e3 coBepieHus paboTsl. KoHBEKIUS, TETIIONPOBOHOCTD, U3TyUEHHE.

KonnuectBo TemioTsl. TemnoéMKocTs Tena. Y aenbHas U MOJIIpHas TEIIOEMKOCTH BELIECTBA.
VYpaBHenue Maitepa. Y aenbHas TEIUIOTa CrOpaHUs TOIIMBA. Pacyér koamyecTBa TEIUIOTHI MTPU
terutonepenayve. [lonstre 00 annabatHoM mporiecce.

[lepBriii 3aK0oH TepMoauHaMUKU. BHyTpeHHss sHeprus. KomnuecTBo TemiaoTel M paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOJAMHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMUKH JUIsi PAaBHOBECHBIX IPOLIECCOB: UEpe3 3aJaHHOE PABHOBECHOE
COCTOSIHUE TEPMOJIMHAMMUYECKOW CHCTEMBI NMPOXOJUT €IMHCTBEHHas aauabaTta. AOCOIOTHas
TeMIeparypa.

3BTopoil 3aKOH TEPMOJMHAMHKHU JUIsi HEPABHOBECHBIX IPOIIECCOB: HEBO3MOXKHO NEPeNaTh
TEIUIOTY OT Oojee XoJIogHOro Tejda K Oosiee Harperomy ©6e3 kommeHcanuu (Kmaysmyc).
HeoOpaTuMocTh MpUPOTHBIX MPOIECCOB.

[Tpunine! geiictBus TenmnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KI1/1. Iukn Kapho.

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07
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ODKOJIOTHYECKHNE AaCHEKThl HMCIIOJIL30BAHUS TEIJIOBLIX I[BI/IFaTeJIGfI. Tennosoe 3arpsA3HCHUC
OKpY>KaloIle Cpeibl.

JlabopaTopHble 3aHATHS

JlabopaTopHas padota Ned. OnpeneneHue yaeabHON TeIIOEMKOCTH BEIIECTBA 2
Bcero no reme: 8
Tema 2.3. Copep:kanue y4eOHOTro MaTepuaa OK 01
ArperaTHbie JIlapooOpa3oBaHue u KoHJAeHcauus. McmapeHne W KumneHue. Y/ejlbHas TemJjaoTa 2 OK 02
COCTOSTHHS 1apooGpa30BaHMs. OK 04
BeLICCTBA. 2. HacelieHHble W HEHachlllleHHblE napbl. KadecTBEHHass 3aBUCHUMOCTh IUIOTHOCTH H 2 OK 05
®dazoBble JaBJICHUS! HACHIIIEHHOTO Mapa OT TeMIEPATypbl, UX HE3aBUCUMOCTh OT 00bEMa HACBILIEHHOTO OK 06
nepexojbl. napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT AABJICHUS B )KUJIKOCTH. OK 07
BraxxnocTth Bo3yxa. AGCOTIOTHASI U OTHOCHUTEINIbHAS BIAXKHOCTD.
Bcero no teme: 4
Tema 2.4. Coaep:xaHue yueOHOro MaTepuaJia OK 01
CaoiicTBa 1 .IToBepxHocTHOe HaTskeHWE. KoaddHIMEHT MOBEpXHOCTHOrO HaTsbKeHUs. KanmwuispHbie 2 OK 02
JKHAKOCTel sBJICHU. J{aBJIeHHE 11O NICKPUBIEHHON NOBEPXHOCTHIO kuAKocTH. Dopmyna Jlamiaca. OK 04
JlaGopaTopHble 3aHSITHSI OK 05
JlabopaTopnas padora Ne5. Onpenenenue ko3(GOULIUenHTa MOBEPXHOCTHOTO HATSHKEHUS 2 OK 06
Bcero no teme: 4 OK 07
Tema 2.5. Coaepxkanue yueOHOIro MaTepuaJa OK 01
CaoiicTBa TBEépabIX | 1. TBEpuoe Teno. Kpucramimyeckre u aMmopdHbIe Tea. AHU30TPOIUS CBOMCTB KPUCTALIOB. 2 OK 02
TeJ [InaBneHre U KpUcTaIU3aIKs. Y aenbHas TemioTa miuaBiaeHus. CyoauMarius. OK 04
Hedopmaru Bépaoro tena. Pactskenue u cxxarue. Casur. Moayine FOura. [Ipenen ynpyrux OK 05
aedopmaruii. OK 06
2.TeroBoe pacmmpeHue XKUAKOCTeH U TBEPABIX Tell, 00bEMHOE M JTMHEHHOE pacIIupeHue. 2 OK 07
DHrapMoHHM3Ma TETUIOBBIX KOJIeOaHHI YaCTHII BEIIECTBA KaK MPUUMHA TETIJIOBOTO PACIIUPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).
[Ipeobpa3zoBanue sHEprUH B Pa3zoBBIX MEPEXoax.
YpaBHeHHE TEIJIOBOTO OaaHca.
Bcero no teme: 4
Pasznen 3 DiekrpoamHaMmnka 23
Tema 3.1. Coaeprxanue yueOHOIro MaTepuaJa OK 01
JJIeKTpuYecKoe 1.OnexTpu3zanus Tena u e€ mposBiIeHus. JNeKTpudeckuil 3apsa. J{Ba Buia aIeKTPUIECKIX 1 OK 02
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noJie 3apsanoB. [IpoBOAHMKY, TUANEKTPUKH U OJYIIPOBOJHUKU. DJIEMEHTAPHBIN JIEKTPUUYECKHUI OK 04
3apsij. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsia. OK 05
Bsaumopeiictaue 3apsiioB. Toueunsle 3apsasl. 3akoH Kynona. OK 06
2.9nekTpuieckoe moje. Ero neiicTBue Ha 3JIEKTPUUYECKHE 3apsiIbl. OK 07
Hanpspok€aHocTs anexTpuueckoro nosis. [IpoOuHsiii 3apsa. JIlunun HanpsxEHHOCTH
JIeKTpruecKoro nojst. OQHOPOAHOE MEKTPUUECKOE TIOJIE.
[ToTeHIMaTBHOCTD AMEKTPOCTATUYECKOTO 10JIsI. Pa3HOCTh MOTEHIIMAJIOB U HANIPSKEHUE.
[TorennuanbsHast sHEprus 3apsijia B 3JIeKTpocTaTHueckoM mode. [lorennuan
ANEKTPOCTATUYECKOTO 1OJIsl. CBSI3b HAPSKEHHOCTH I10JIS M Pa3HOCTHU MOTEHIUAJIOB /IS
JIEKTPOCTATUYECKOT0 MOJIs (KaK OJHOPOAHOI0, TaK ¥ HEOJAHOPOJHOTO).
[IpuHIMI cynepno3uIuK dJIEKTPUUECKUX MOJIEH.
3.ITone Toueunoro 3apsaa. Ilone paBHOMepHO 3apsixkeHHOU cdepsl. [lone paBHOMEpHO
3apsHKEHHOTO 10 00bEéMy mapa. [Tose paBHOMEPHO 3apsHKCHHON OECKOHEYHOMN TUIOCKOCTH.
KapTunbl nMHUN HaNPsHDKEHHOCTH 3TUX MOJEH U SKBUIIOTEHLMAIBHBIX TOBEPXHOCTEH.
[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE. Y CIOBUE PAaBHOBECHS 3apsii0B. J[BHKeHHE
3apsKEHHON YacTHIIbI B OJIHOPOJIHOM 3JIEKTPUYECKOM TOJIE .
4.JInIIEeKTPUKU B AIEKTPOCTATUYECKOM ToJie. JIu3aeKTpruueckas MpOHULaeMOCTh BELIECTBA.
Konnencarop. DnekTpoéMKOCTb KOHIEHCATOPpa. DIIEKTPOEMKOCTh INIOCKOI0 KOHICHCATOpa.
[TapannensHoe coenrHeHnEe KOHAEHcaTOpoB. [locnenoBaTenbHOE COEIMHEHNE KOHIEHCATOPOB.
DHeprust 3apsKEeHHOr0 KOHIEHCaTopa.
Bcero no reme:
Tema 3.2. Copepxanue yueOHOIro MaTepuasa OK 01
3aKkoHbI 1.Cuna toka. [TocTosiHHBIN TOK. Y CIIOBHS CYIIECTBOBAHUS TOCTOSTHHOTO JIEKTPUYECKOTO TOKA. OK 02
MOCTOSTHHOI0 TOKA | Mcrounuku Toka. Hanpsoxenune U n 3/1C € .3akon Oma 115 yyacTka LIETH. OK 04
2.27eKTpUYeCcKoe CONPOTUBIIEHNE. 3aBUCUMOCTb COITPOTHBIIEHUS OHOPOIHOTO TPOBOIHUKA OT OK 05
€ro JJIMHBI U TUIOIIAIU TIONIEPEYHOro ceYeHUs. Y IeIbHOE CONTPOTUBIICHUE BELECTBA. OK 06
OK 07
IlocnenoBarenpHOE, NaApajuIEIbHOE, CMEIIAHHOE COEAWHEHHME IPOBOAHMKOB. Pacuér EE g é

pa3BeTBIEHHBIX dNeKkTpuueckux 1enet. [Ipasmina Kupxroda.

3.Pabora sanexrpuyeckoro Toka. 3akon Jxxoynsa—Jlenna. 3/[C u BHyTpeHHEe CONPOTHUBIECHUE
HMCTOYHHMKA TOKA. 3aK0H OMa 117151 TOJTHOU (3aMKHYTOM ) DJIEKTPHUYECKOM 1ernu. MoIHOCTh
HUCTOYHMKA TOKa. KOopoTkoe 3amMbIkaHue.

Konzaencarop B 1enu noCTOSHHOTO TOKA.
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JlabopaTropHble 3aHATHSA

JlaboparopHast pabota Ne 6 mpoheccuoHaTbHO-OpUEHTUPOBAHHOTO cojiepxkaHus. OnpeaeneHue 2
YAETBHOTO CONPOTUBIICHHUSL.
JIaGoparopnas pabota Ne 7 mpodeccuoHanbHO-OpUEHTHPOBAHHOTO COJICPKAHMUS. 2
Onpenenenne D/1C 1 BHYyTPEHHETO CONPOTUBIICHUSI UCTOYHHUKA TOKA.
JIaboparopHast pabota Ne 8 mpodeccCHOoHaTFHO-OPUEHTUPOBAHHOTO COACPKAHUS 2
HccnenoBanme 3aBUCMMOCTH MOIITHOCTH OT HAIPSKEHUS.
JIaboparopHast pabota Ne 9 mpoheccnoHaTbHO-OPUEHTUPOBAHHOTO COCPKAHUS 2
W3ydyeHne 3aKOHOB NOCTIEOBATENBHOTO U MapalIeIbHOTO COeTMHEHUN
Bcero no teme: 10
Tema 3.3. Coaep:xaHue yueOHOro MaTepuaJia OK 01
DJIeKTPHYECKUH 1. DnexTpuyeckas IPOBOAUMOCTH PA3TUYHBIX BELIECTB. DIEKTPOHHAS IPOBOAMMOCTD TBEPIBIX 1 OK 02
TOK B PA3JIMYHBIX | METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHHS] METAJIOB OT TemnepaTypbl. CBEpXIIPOBOJAUMOCTb. OK 04
cpenax 2. [TonynpoBonuuku. CoOCTBEHHAs U TPUMECHAs TPOBOAUMOCTH OTYIPOBOIHUKOB. CBOMCTBa 1 OK 05
p—n-nepexoza. IloaynpoBoJHUKOBBIE TPHUOOPHI. OK 06
3. DNEKTPUYECKUA TOK B JIEKTPOIUTAX. DIEKTPOIUTUYECKAS AUCCOIUAIIHS. DIEKTPOIIU3. 1 OK 07
3axonbl Dapasest ISl 3IEKTPOIH3a.
DneKTpuuecKuid ToK B razax. CaMOCTOSTENbHBIN U HECAaMOCTOSITENBbHBIN pa3psia. Paznuynbie
THUIIBI CAMOCTOSITELHOTO pa3psaa. Monnus. [1nasma.
Bcero no teme: 3
Tema 3.4. Conep:xanue yueOHOTro MaTepuaJia OK 01
MarnuTHoe 1noJie 1.B3anmoieiicTBIE MOCTOSHHBIX MAarHUTOB U MPOBOJTHUKOB C TOKOM. MarHuTHoe nojue. Bektop 1 OK 02
MarHuTHOM MHAYKIMH. [[pruHIMI cynepno3uiuuym MarHUTHBIX NoJIel. JIMHMY MarHUTHOU OK 04
VHJIYKLHH. OK 05
2.MarautHoe 1oJje MPoBOJHUKA C TOKOM (TPSMOTO MPOBOJHUKA, KATYIIKHA U KPYTOBOTO BUTKA). 1 OK 06
Oneir Opcrena. Cura Amriepa, e€ HalpaBICHHE U MOJTYJIb. OK 07
3. Cwuna Jlopenna, e€ HanpaBlIieHUE U MOAYJTb. [IBMKEHUE 3apsHKEHHONW YaCTHIIBI B OJTHOPOTHOM 1
MarHuTHOM noje. Padora cunbl JlopeHia.
MarauTtHOE 1oJie B BeniecTBe. deppoMarHeTHKy, mapa- u JiaMarHeTHKH.
Bcero no teme: 3
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Tema 3.5. Coaeprxanue yueOHOro MaTepuaa OK 01
DJIEKTPOMArHUTHA | 1.SIBNeHKeE HIEKTPOMArHUTHOM MHIYKIUK. [ToToK BekTopa MarHuTHOM nuaykiuu. DJ1C 1 OK 02
1 MHLY KIUSE MHIYKIMK. 3aKOH 3JIeKTPOMarHUTHON HHAyKiMu Dapajies. BUXpeBoe IeKTpHIECKOe HOoJIE. OK 04
Toku Dyko. OK 05
2.9/1C uHIyKIMY B IPOBOJHUKE, JBIDKYIEMCS B OJTHOPOTHOM MarHUTHOM mosie. [IpaBuiio 1 OK 06
Jlenna. MuayktuBHOCTh. KaTyllika MHAYKTUBHOCTH B LIENM IOCTOSIHHOTO TOKA. SIBlIeHHE OK 07
camouHaykiuu. 9J1C caMOMHAYKIUH.
3.OHeprusi MarHUTHOTO NOJIsl KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE MOJIE. 1
Bcero no teme: 3
Pa3znea 4 Kose6anns U BOJTHBI 31
Tema 4.1 Conep:xanue yueOHOro MaTepuaJia OK 01
Mexannyeckue 1 KonebarenpHast  cucrema. CBoOomnple  KoneOanus.  ['apMoHWYeckHe — KoseOaHwMs. 1 OK 02
KoJ1edanus Kunemarnyeckoe U JuHaAMHUYECKOE ONMCAaHUE. DHEPreTUYECKOe OMMCAHUE (3aKOH COXPaHEHUs OK 04
MEXaHU4eCKOH sHepruun). BeIBoA IMHAMHUECKOrO ONUCAaHMsI TAPMOHUYECKUX KOJIeOaHUi 13 UxX OK 05
HHEPreTUYEeCKOTO M KHHEMAaTHYECKOro omucaHus. AMiumrtyna u (asa kosneOanwii. CBsi3b OK 06
aMIUTUTY/bl KoJIeOaHUH MCXOJHOM BEIMUYMHBI C aMIUIMTyJaMH KoJIeOaHHH e€ CKOpOCTH H OK 07
YCKOPEHHSI.
2.Ilepuon m yacrora konebGanmii. Ileprox Manmbix CBOOOTHBIX KOJIEOaHWIT MaTeMaTHYECKOTO 1
MasTHUKaA. [leproa cBOOOIHBIX KoleOaHUN MPYXKUHHOTO MasTHUKA. [loHATHE O 3aTyXarommx
koseOaHusx. BoeiHyxnennsle konebanus. Pezonanc. PesonancHas kpusas. BnusiHue 3atyxanus
Ha BHJI pe30HAHCHOW KpHBOH. ABTOKOJIEOaHUSI.
JlabGopaTopHble 3aHATHUS
JIaGoparopnas padota Ne 10 Onpenenenue ycKopeHus: CBOOOJHOTO MaIeHUS 2
Bcero no reme:
Tema 4.2. Coaep:xanue yueOHOro MaTepuasa OK 01
JuexrpomarHuTH | 1. KonebarenbHblit KOHTYp. CBOOOJHBIC 3J€KTPOMArHUTHBIC KOJICOaHHS B HACATEHOM 1 OK 02
ble KoJIe0aHus KosiebatensHOM KoHType. Dopmyiia Tomcona. CBsi3b aMILTHTY/IBI 3apsijia KOHIEHCATOpa C OK 04
aMIUTUTY/I0H CHJIBI TOKA B KOJIeOaTeTbHOM KOHTYpe. 3aKOH COXPAHEHUS SHEPTHH B UACATHHOM OK 05
K0J1e0aTeJIbHOM KOHTYpE. OK 06
2.3aryxaromue >IeKTpOMarHUTHbIE KoeOaHus. BeIHyKI€HHBIE JIEKTPOMarHUTHbIE 1 OK 07

kosneOanus. [lepemeHHBIN TOK. MOIITHOCTD MMEPEMEHHOTO TOKA. AMITTUTYTHOE U JICUCTBYIOIIIEE
3HAYEHUE CUIIBI TOKA M HAMIPSDKEHUS MIPH Pa3IUYHON opMe 3aBUCUMOCTH IEPEMEHHOTO TOKa
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OT BPEMEHHU.

3.CunyconaNbHbIi IEpEeMEHHbII TOK. Pe3ucTop, KOHACHCATOP U KaTyIIKa HHAYKTUBHOCTH B
LIeNIY CUHYCOMJIAJIBHOI'O IEPEMEHHOTI0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HapsKEHUH.

4 Uneanbubiit Tpanchopmatop. [Ipon3BoacTBo, nepeaaya U noTpedIeHUe AMEKTPUIECKOM
SHEPTUU. DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE dJIeKTpodHepruu. Kynbrypa
MCIIOJIb30BAaHUS AJIEKTPOIHEPTUU B ITOBCETHEBHOM JKHU3HH.

Bcero o reme:

Tema 4.3. Copep:kanue y4eOHOIro MaTepuaa OK 01
MexaHn4yeckue 1.MexaHnueckue BOJIHBI, yCIOBHS UX pacnpocTpaHeHus. [lonepednsle ¥ Mpo10JIbHBIE BOJIHBI. OK 02
3JIEKTPOMArHuTHbI | Ilepuon, ckopocTh pacipoCTpaHEeHHUs U JJIMHA BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH: OK 04
€ BOJIHBI. OTpa)KeHHE, PEIOMIICHIE, HHTepPepeHIHS U TU(DPAKIHSL. OK 05
2.. 3Byk. CkopocThb 3ByKa. ' poMKoCTb 3ByKa. BeicoTa ToHa. TemOp 3ByKa. OK 06
[ITymoBoOe 3arpsi3HEHHE OKPYKAIOUIEH Cpeibl. OK 07
3. DNeKTpOMarHuTHbIE BOJIHBI. Y CIIOBUS U3JTyYEHMsI SIEKTPOMArHUTHBIX BOJIH. B3aumuas
opuenrais Bektopos (E,) ” (B,) ” v~ B anekrpomMarauTHo# BosiHe. CBOMCTBA
AJIEKTPOMATrHUTHBIX BOJIH: OTPAKEHHE, TPEIOMIICHHE, TIOJSPU3aIUs, UHTEPPEPEHIHS 1
TudpaKiys.
4 ..Illkana 371€eKTPOMAarHUTHBIX BOJH. [I[puMeHeHNE 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U
ObITy. [IpMHLIMIIBI pagUOCBA3U U TedeBUIeHH. Paanonokays DneKTpoMarHuTHOe
3arpsi3HEHUE OKPYKaIoIIEH cpebl.
Bcero no reme:
Tema 4.4. Conep:xaHue yueOHOro MaTepuaJia OK 01
OnTuka 1 IlpsmonuHeitHOE pacpocTpaHEHUE CBeTa B OJHOPOIHOM cpene. JIyu cBera. TodeuHslit OK 02
HCTOYHUK CBETA. OK 04
OtpaxxeHnue cBera. 3aKOHbI OTpakeHUs cBeta. [locTpoeHue n300pakeHui B MIOCKOM 3epKale. OK 05
Cdepuueckue 3epkana. OK 06
2 . Ilpenomnenue cBera. 3aKOHbI MpeIOMIIEHHs cBeTa. AOCOTIOTHBIHN MOKa3aTeNb MPEIOMICHUS. OK 07

OTHOCHUTENBHBIN ITOKa3aTeNlb IMpECIOMIICHUS. ITocTOsTHCTBO 4aCTOTEI CBETA ¥ COOTHOIIICHUE JJINH
BOJIH TIPU TEPEX0J€ MOHOXPOMATHUECKOTO CBETa Yepe3 TPaHHUIly paszjeiia JBYX ONTUYCCKHX
cpen.
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3. Xox nyueit B npusme. [{ucnepcus ceeta. CrnoxHbIi cocTaB 6enoro cBeta. L{BeT.

[TonHnoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHbIi yroia moJHOrO BHYTPEHHETO OTPAXKEHUS.
Cobuparone u paccernBaromue auH3bl. ToHKas auH3a. POKYCHOE PACCTOSHUE U ONTHYECKas
CHJIa TOHKOM JIMH3bl. 3aBUCUMOCTD (DOKYCHOTO PAaCCTOSIHUSI TOHKOW c(hepuueckoi JIMH3BI OT e
F€OMETPUM U OTHOCHUTEIBHOTO IIOKa3zarenst mpesnomiieHusd. Popmyna TOHKOM JIMH3BI.
YBenuuenue, 1aBaeMoe JIMH30M.

4. Xop nyda, NpOLIEALIEro JUH3Y O] IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOW OCH. 2
ITocTpoeHue n300pakeHN TOUKU U OTPE3Ka MPSIMON B COOMPAIOLINX U PACCEUBAIOLIMX JIMH3AX
u ux cucremax. Omnruyeckue npubopsl. Paszpemaromas cnocoOHOCTh. a3 kak onTHuYecKas
cucrema. [Ipenenbl MpUMEHUMOCTH F€OMETPUYECKOM ONTUKH. .
5. BonnoBas ontuka. MaTepdepenuus cera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHS HAOIIOICHHS 2
MakCUMyMOB M MHUHUMYMOB B HHTEPPEpPEHIIMOHHON KapTHMHE OT JBYX KOI€pPEHTHBIX
MCTOYHUKOB. [IpuMeps! Kiaccnueckux HHTEP(EPEHITMOHHBIX CXEM.
6 . ludpakuus ceera. Judpakunonnas pemeérka. Y cioBue HaOIIOIEHHS IITaBHBIX MAKCUMYMOB 2
MIPY NIaICHUH MOHOXPOMATHUYECKOTO CBeTa Ha MU (paKoHHYI0 peméTky. [lonspusamnus ceera.
JlabGopaTopHble 3aHATUSA
JlabopaTtopnast pabora Nel1 Onpesenenrie nokaszaresns IpeJOMIICHUS CTEKIIa 2
Jlaboparopnas pabora Ne 12. OnpeneneHue JIHMHBI CBETOBON BOJIHBI. 2
Bcero no reme: 16
Pa3nes S OCHOBBI CIeNMAJIBHON TEOPHH OTHOCHTEIBLHOCTH. 4
Tema 5.1 Conep:xaHue yueOHOro MaTepuaJia OK 01
1.I'paHuipl TPUMEHMMOCTH KiaccMueckoi MexaHuku. IlocTymarel crnenmanbHOM Teopuu 2 OK 02
OTHOCUTENbHOCTU. [IpocTpaHcTBeHHO-BpeMeHHOW uHTepBan. IIpeoOpa3oBanus JlopeHua. OK 04
VYcnoeue npuuMHHOCTH. OTHOCUTENBHOCTb OJHOBPEMEHHOCTH. 3aMENJIEHHUE BPEMEHH W OK 05
COKpAIIICHHUE JITTUHBI. OK 06
2.0Heprusi U UMIYIBC PENATUBUCTCKON dYacTull. CBsS3b MacChl C DHEPTHEH W WMITYJIBCOM 2 OK 07
PENATUBUCTCKOMN YaCTULIbl. DHEPIHsl TOKOS.
Bcero no teme: 4
Paznen 6 DiieMeHTHI KBAHTOBOI (PU3NKH 30
Coaeprxkanue yueOHOIro MaTepuaJia OK 01
Tema 6.1. 1.PaBHOBeCHOE TeII0BOE U3MyUYeHHE (M3TyuyeHHe a0COMOTHO YEPHOIO TeNa). 3aKOH CMEIEHUs 2 OK 02
Kopnyckynspuo — | Buna. ['unoresa [1nanka o kBaHTax. OK 04
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BOJIHOBOI1 qyaiu3m | 2 .DotoHbl. DHeprus u umiyiabc porona dotordpdekr. Onbitel A.I'. CroneroBa. 3aKOHBI 2 OK 05
dboToarddekra. YpaBuenue DitHmreitHa s Gorodddekra. «KpacHas rpanuia Gorodddexra. OK 06
3 JlaBneHue cBeTa (B YaCTHOCTH, IaBJI€HHUE CBETAa Ha a0COJIFOTHO MOTJIOMIAIOLIYI0 U aOCOIFOTHO 2 OK 07
oTpaxkaromyro nmoBepxHocts). OnbiTel 11.H. Jlebenena.
4. BonHoBbIe cBoiicTBa vactui. Bomubel ne bpoitns. [nuHa BomHbI ne bpoitns u pasmepsl 2
o0JIaCTH  JIOKQJIM3allMM  JIBWXKYIIEWCS YacTUIbl. KopmycKylsipHO-BOJHOBOH  Jyaiu3Mm.
Judpakius >71eKTpoHOB Ha Kpuctamax. Crnenuduka uzmepenuil B Mukpomupe. COOTHOIIEHUS
HeomnpenenénHocrei ['eiizendepra.
8
Bcero no reme:
Tema 6.2. Coaep:xaHue yueOHOro MaTepuaJia OK 01
dusuka aToma 1.0OnbITHI IO UCCIIEIOBaHUIO cTpoeHus aToMa. [nanerapuas mozaens atoma Pesepdopaa. 2 OK 02
[Tocrynatsr bopa. M3ny4enune u nornomenue GoTOHOB MpH Epexoe aToMa ¢ OJTHOTO YPOBHS OK 04
SHEPTUH Ha JPYTOM. OK 05
2.Bujipi criektpoB. CrieKTp YpOBHEN SHEpruu aroma Bogopoaa. CIIOHTaHHOE U BBIHYKIEHHOE 2 OK 06
usnydeHue csera. Jlazep. TexHuueckue ycTpoHCTBa U TEXHOJOTHUECKUE ITPOLECCHI: OK 07
CHEKTPAJIbHBIN aHaIU3 (CIIEKTPOCKOII), JIa3ep, KBAHTOBBINH KOMIBIOTED.
Bcero no teme: 4
Tema 6.3. Coaep:xaHue yueOHOro MaTepuaJia
®usuka aromHoro | 1.HyknonHas mozens aapa I'eiizen6epra—Banenko. 3apsa aapa. MaccoBoe 4ucio spa. 2 OK 01
spa u N3otomnbl. PagroakTuBHOCTE. Anba-paca. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. OK 02
3JIeMEHTAPHBIX I"amma-u3nyuenue. 3aKOH paJuOaKTUBHOIO pacnaja. PainoakTuBHbIE H30TOMNBI B IPUPOJIE. OK 04
YacTHull 2.CBoIiCTBa MOHU3HUPYIOIIETO U3TY4YeHHUs. BiusiHIe panoakTUBHOCTH HA KHUBBIE OPTAaHU3MBI. 2 OK 05
EcrectBennsblil pon nznyuenus. Jlozumerpusi. DHeprus CBsi3u HYKJIOHOB B sifipe. SnepHble OK 06
cuibl. Jledekt Macchl siapa. OK 07
3. S nepubie peakuuu. [lenenue u cuntes saep. AnepHsie peaktopsl. [Ipo0ieMs! yrpasisieMoro 2
TEPMOSIEPHOTO CUHTE3a. DKOJIOTHUECKNE aCIIEKThl Pa3BUTHUS SAEPHON SHEPIETHKHU.
4. Metonpl perucTpaiyu 1 Ucciel0BaHus dJIeMEHTapHbIX YacTull. DyH1aMeHTaIbHbIe 2
B3auMoJeiicTBus. bapnonsl, Me30HbI U JiIenToHbI. [IpencraBnenue o CTaHAapTHOM MOAETH.
KBapk-riooHHast MoJIeb aIpOHOB .
5.0wusuka 3a npenenamu CtannaptHoi Mojenu. TéMHas mMaTepus U TEMHAs YHEPT U 2
EnuncTBO (hn3znueckoil KapTUHbBI MUpAa.
Bcero nmo reme: 10

24




Tema 6.4. Conep:kanue y4eOHOTro MaTepuaa OK 01
®u3uka atoMHOro | 1. EcrecTBeHHast palMOaKTUBHOCTh. 3aKOH PaAMOaKTUBHOTO pacmnana. CriocoOsl HaOII0IeHUS 1 2 OK 02
faapa peructpanuu 3apspkeHHbIX dactull. Dddexr BaBunosa — YepeHnkosa. OK 04
2. Ctpoenue atromHoro sjpa. [ledekt mMaccel, SHEpTUsi CBA3M U YCTOWYMBOCTb aTOMHBIX SJIEp. 2 OK 05
Sinepubie peakuuu. ICKyCCTBEHHAs PaJHOAKTUBHOCT. OK 06
3. Jenenne Ttsoxénbix sanep. LlemHas smepHas peakuus. Ympapisemash LENHas peakius. 2 OK 07
S nepHslil peakTop.
4. TlomydyeHue paIMOAKTUBHBIX H30TOMOB M HX INpuMeHeHHe. buosormueckoe paeilictBue 2
PaIMOAKTUBHBIX HU3Ty4YEeHUN. DIIEMEHTAPHbIC YaCTUIIBI.
Bcero no reme: 8
Pa3nen 7.2/1eMeHTBI ACTPOHOMMH U ACTPO(PU3MKH. 12
Coaep:xaHue yueOHOro MaTepuaJia OK 01
Tema 7.1. 1 .Oramnbl pa3ButHs acTpoHOMUHU. [IpuKiagHOe U MHUPOBO33PEHUYECKOE 3HAUYECHHUE ACTPOHOMHUH. 2 OK 02
[TpuMeHMOCTh 3aKOHOB (PU3UKHU I 00BICHEHUS IPUPOJIbI KOCMUYECKUX 00BEKTOB. OK 04
2. Mertoapl acTpOHOMHUYECKHX wHccienoBaHnii. COBPEMEHHBIE ONTHYECKHE TEJIECKOIIHI, 2 OK 05
paauoTeneckonsl, BHeaTMoc(hepHas actpoHomus. Bua 3B&3mHoro neba. CozBe3ausi, spKue OK 06
3BE3/IBI, ITIAHETHI, UX BUJINMOC IBMKCHHE. OK 07
3 .Conneunas cuctema. Cosnie. CoaHeyHas akTUBHOCTh. Microunuk sHeprun CosHia u 3BE371. 2
4 .3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH. [[narpamMma «CHeKTpaabHBIN KIacC — CBETUMOCTbY. 2
3BE3/1bl TJIABHOW IMOCJENI0BATENBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY» JUISl 3BE3]
TJIaBHOM ToOcCTeAoBaTeibHOCTU. BHyTpeHHee cTpoenue 3BE31. COBpEeMEHHBIE MPEACTABICHUS O
MPOUCXOXKACHUH U 3BoJrolMK COoJIHIA 1 3BE3]1. DTaIlbl )KMU3HU 3BE3 .
5. Mneunsrii [1yts — Hama ["anaktuka. [lonoxkenue u nmwxkenue Connna B [Namaktuke. Tumsl 2
rajiakTuk. PanuoranakTiky v kBa3zapbl. YEpHBIE ABIPHI B S/IpaxX rajakTUK.
6. Bcenennas. Pacummpenue Bcenennoil. 3axon XaO6ma. PazOeranue ramaktuk. Teopus 2
bonpmoro  B3peiBa. PenmukroBoe m3mydeHue. MacmtabHas — cTpykTypa  BceneHHoR.
Meraranaktuka. Hepeménusie mpo6ieMbl aCTPOHOMHUH.
Bcero no teme: 12
KoncyabTanun 2
CamocrosiTeJibHas paboTa 12
JK3aMeH 4
Bcero: 174
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3 YCJIOBUS PEAJIM3ALIAU PABOYEN ITIPOI'PAMMBI YUEBHOI'O IIPEJMETA

3.1 MartepuajibHO-TEXHHYECKOe o0ecreueHne

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

O6opynoBanne kaOuHeTa PU3UKU:

M0CAI0YHBIC MECTA IO KOJIMYECTBY O0YUaIOIIHXCS;

pabouee MECTO IperoaaBaTels;

y4eOHO-TIJIAaHUPYIOIAst JOKYMECHTAIHS;

JIUJTAKTUYECKUI MaTepual,

KOMIUIEKT Y4eOHO-HATJISIHBIX MTOCOOMi o (pu3nke

- TemaTu4deckue TaOJIUIIBI 110 PUKKE

O6opynoBanne kaOuHeTa QPU3UKU:
- MOCAJ0YHBIC MECTA [0 KOJIMYECTBY 00yJatOMIMXCS;

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

JMJTAKTUYECKUI MaTepHall;

KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOMH 10 Ppu3nKe
. TemaTrnueckue TaOIUIBI IO HU3UKE
. Buneopunbmer
. Ocuumnorpad
. [ImnTka snexkrpuyeckas
. IllcuxpomeTp
. AMIiepMeTp CTpesIoUHbIN
. BomeT™MeTp cTpenouHbIi
. MammuHa BOJIHOBast
. Mopeinb KpUCTAIIIMYECKON pEeIETKH
10. IIpubop 15 n3yueHus ra30BbIX 3aKOHOB
11.ITIpubop ans HaOMIOAEHUS TEIIOBOTO PACHIMPEHUS
12. Monens nedopmariuii TBEPAOTO TEIa
13. MoJienb cHil MEXMOJIEKYIIPHOTO B3aUMOAECHCTBUS
14. DnekTpomMeTpsl
15. MamunHa s1ekTpodopHas
16. Mogenb anekTpocueTyrnKa
17. Habop 111 AEMOHCTPALIUU CIIEKTPOB AJIEKTPUUYECKOTO OIS
18. KonaeHcaTop rnepeMeHHON EMKOCTH
19. Tpancdopmarop yHUBEpCATBHBIN
20. Jlazep razoBblit
21. Habop mo MarueTusmy
22. Habop nmosyrnpoBOIHUKOB
23. PeocTaTsl OI3yHKOBBIE
24. CynraHbl 3JeKTpUYECKHe
25. Tlamoyku u3 cTekia, Y00HUTA
26. [Ipubop nmst u3ydenus npasuiia JleHma
27. HabGop nuH3 1 3epKa
28. TpyOka Pentrena
29. ®oTOOCBETUTENBHAS CKAMBS
30. IdraTuBsl
31. JlurHamMoMeTpHhI J1abOpaTOpHBIC
32. bpycku
33. HaGop rpy30B 110 MEXaHHUKE

O 01N DN B W~
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34 JIuneiiku

35. Becbl TexHMYECKHE

36.Pa3zHoBechl

37. Habop kaopuMeTpoB

38. Habopsl Te1 1o KanopumMeTpuu

39. TepmomeTphl

40. AmmiepmeTpbl 1abopaTopHbIE

41. BombT™MeTpHI 1TaOOpaTOPHBIC

42. Kiroun 3aMbIKaHHs TOKA

43. Pe3ucTopsl MPOBOJIOYHbBIC

44. BpipsaMuTenb

45. MuaMIepMeTpbl

46. PeocTaThl OI3yHKOBBIC

47. IIpubop CreKTPOCKOI

48 NudpakuonHas pemeTka. [loMenienne uist caMOCTOSTEIbHON PaOOTHI.
3.2 UudopmanmonHoe obecrnedyeHue
IlepeueHb OCHOBHOM M JONOJHUTEIBHOMN JIUTEPATYPHI, JIIEKTPOHHBIX PECYPCOB:
OcHoBHas nTuTeparypa:

1. KacesinoB, B. A. ®usuka. 11-it knacc (yrnyOnéHHbIM ypoBeHb) : yueOHuk / B. A.
KacesinoB. — 11-e u3zn., crep. — Mocksa : IIpocBemenue, 2023. — 511 c. - ISBN 978-5-09-
103622-0. - Tekcr: anexkrponnsiii. - URL: https://znanium.ru/catalog/document?id=432636

2. KacpsnoB, B. A. ®usmka : 10-i kmacc : yriyOn€HHBIM YpOBEeHb : yueOHUK / B. A.
KacpstHoB. — 11-¢ m3., ctep. — Mockasa : [Ipocsemenue, 2023. — 480 c. : mwi. - ISBN 978-5-09-
103621-3. - Tekcr: anexkrpounsiii. - URL: https://znanium.ru/catalog/document?id=432634#bib

HOHOJ’IHI/ITGHBHaH JATEeparypa.

1. Misxwuwmes, I'. 1. ®usnka : 10-i knace : 6a30Bbli U yriayOn€HHBINA ypoBHHU : yueOHUK / .
S. Mskumes, b. b. byxosues, H. H. Cotckuii ; mog pea. H. A. TTapdentseBoil. — 10-e uz., crep.
— Mockaa : [IpocBemenue, 2023. — 432 c. - (Kmaccuueckwnii kypc). - ISBN 978-5-09-103619-0.
- Tekcr : anextponusIit. - URL: https://znanium.ru/catalog/document?id=447179&pid=2089896;

2. Moskumres, I'. 5. ®usuka. 11-if kiacc. ba3zoseriii u yrinyonénnsri yposuu / . 5.
Msxkuiues, b. b. bByxosues, B. M. Hapyrun; Ilog pen. H. A. [lapdentrena. - 11-e u3a., crep. -
Mockaa : [Ipocsemienne, 2024. - 436 c. - (Kimaccuueckwuii kypc). - ISBN 978-5-09-103620-6. -
Tekcr : anextponnsiid. - URL: https://znanium.ru/catalog/document?id=447187&pid=2089898
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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 - OLICHKA BBINOJIHEHUS [TPAKTUYECKON pabOTBhI;
OKO05 -OIICHKA BBITIOJTHECHUS 3a4E€THOTO 3aJ[aHHUS;
OKO7 - pedepartbl, TOKIABI;
I1K5.1 -YCTHBIH OIpOC.
I1K5.6
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