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

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

VYuebublii npeamer «Pu3nKa» OTHOCUTCA K IpeAMeTHON obmactu «EcTecTBeHHO -Hay4HbIE
npeaMeTsl» U 0011e00pa3oBaTeIbHOMY LUKIY IPOrpaMMbl IHOJATOTOBKU CIIELUAINCTOB CPEIHETO

3BCHA.

Koa u HauMeHOBaHMe

HHaHpreMble PE3yJbTAaThI 0OCBOCHUA NIPEAMETA

(popmMupyembIx Oo61mme IIpeameTHbIC
KOMIIeTeHIM i
OK 01. Beibupatsb criocoOsl B yacTu TpyaoBoro - ¢hopMHPOBAHHOCTH

penieHus 3aaa4
npodeccuoHanbHOM
JIeSTeTbHOCTH
MPUMEHUTEIBHO K Pa3IMYHBIM
KOHTEKCTam

BOCIIUTAHMS:
- TOTOBHOCTb K TPYAY,
OCO3HAHUE IICHHOCTH
MacTepcTBa, TPYI0Jt00ue;

- TOTOBHOCTH K aKTUBHOM
JeATeIIbHOCTH
TEXHOJIOTHYCCKON B
COIIMAIbHOM HAIPaBJICHHOCTH,
CIOCOOHOCTh MHUITMHPOBATH,
IJIAHUPOBATh U
CaMOCTOSTEILHO BBIIOJIHATE
TaKyH JIeITeIbHOCTB;

- HHTEPEC K Pa3InIHBIM
cthepam npodeccHoHATBHOM
JIEATEIHBHOCTH,

OBiaagenue
YHHMBeEpCaJIbHbIMHI
Y4eOHBIMHU
NMO3HABATEJIbHBIMH
JEeUCTBUSIMM:

a) 0a30BbIe JOTHYECKHE
JIeUCTBHUA.

- CaMOCTOSTEIBHO
(dhopMynupoBath u
aKTyaJlu3upoBaTh MpooIemy,
paccMaTpHuBaTh €€
BCECTOPOHHE;

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

- OIIPEJICIISITh [IETH
JIeATEeIIbHOCTH, 3a/1aBaTh
MapaMeTpsl U KPUTEPUHU MX
JIOCTHIKCHHS;

IIPEACTABJICHUM O POJIU U
MecTe (PU3UKU U aCTPOHOMUU
B COBPEMEHHOM Hay4yHOHN
KapTUHE MHPA, O
cucteMooOpasyromien posiu
(GU3UKHN B pa3BUTHH
€CTECTBEHHBIX HayK, TEXHUKU
Y COBPEMEHHBIX TEXHOJIOTHUH,
0 BKJIQJIE POCCUMCKHX U
3apyOeKHBIX YUCHbBIX-
(U3HUKOB B pa3BUTHE HAYKH;
NOHUMaHHe (PU3NIECKON
CYIIIHOCTH HAOJIIOAaeMBbIX
ABJICHUN MUKPOMUDA,
MakpoMHpa U METaMHpa;
ITOHMMAHHE POJIM ACTPOHOMMHU
B IIPAKTHYECKOU
JIESITEIIBHOCTH YEJIOBEKA U
JaJTbHENIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHH, POJIH
¢bu3uKK B OpMUPOBAHUU
Kpyrosopa u
(GyHKIIMOHATILHOU
I'PaMOTHOCTH Y€JI0BEKa JUIs
pelIeHNs MPaKTHYECKUX
3ajad4;

- BIIQJICTh
OCHOBOINOJIAralOIIUMU
(bu3NYECKUMU OHATUAMU U
BEJIMYMHAMH,
XapaKTepU3YIOIIUMHU
bu3znYecKre IpoIecChl
(CBSI3aHHBIMH C
MEXAHUUYECKUM JABH)KEHUEM,
B3aMOJCHCTBUEM TEJI,
MEXaHUYECKUMU
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- BBISIBJIATh 3aKOHOMEPHOCTH
Y MIPOTUBOPEYUS B
paccMaTpUBAEMBbIX SIBJICHUSIX;
- BHOCUTh KOPPEKTHUBBI B
JIeSITeIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YIBTATOB
1LIeJISIM, OLICHUBAaTh PUCKHU
MOCJIEICTBUN ACATEIbHOCTH;
- pa3BUBATh KPEATUBHOE
MBIIICHHUE MPU PEIICHUH
YKU3HEHHBIX TIPOOIIEM

0) 0azoBBIE
HCCIeN0BaATEIbCKHE
JeHCTBHUA:

- BIIaJICTh HaBbIKAMU y4eOHO-
HCCIIEI0OBATEIBCKON 1
MPOEKTHOM EeSATEIbHOCTH,
HaBBIKAMU Pa3pEIICHUS
pooem;

- BBISIBJISITH IPUYUHHO-
CIICACTBCHHEIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/1auy,
BBIJIBUTATh THIIOTE3Y €€
pelIeHus, HaXOIUTh
apryMEeHTHI 17151
JI0Ka3aTeJIbCTBA CBOUX
YTBEPKJICHUH, 3a7]aBaTh
rapaMeTpbl U KpUTEpUu
pELICHHUS;

- AHAJIU3UPOBATh MOJYUYECHHbIE
B XOJI€ PEIICHUA 3aa4u
pe3yabTaThl, KPUTUUECKH
OLIEHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

- YMETb NIEPEHOCUTh 3HAHUS B
MO3HABATENIbHYIO U
MPAKTUYECKYIO0 00TIacTH
JKU3HEACATCIBHOCTH;

- YM€Tb UHTETPUPOBATH
3HAHUS U3 PA3HBIX
MPEeIMETHBIX 00NacTe;

- BBIJIBUTATh HOBBIE HJIEH,
npeJiaraTb OpUruHaIbHbIC
MOJXOBI U PEIICHUS;

- CIOCOOHOCTh UX
HCIIOJIb30BAHUS B
IMO3HABATCIILHOU U
COIMAJIbHOW MPAKTUKE

KoJICOaHHMSIMH B BOJIHAMU;
ATOMHO-MOJIEKYJISIPHBIM
CTPOEHHEM BEIIECTBA,
TEIIOBBIMH ITPOLIECCAMH;
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
MEKTaJJaKTHYECKOU cpelie;
JIBHJKEHHE HEOECHBIX TE,
SBOITIOLIUIO 3BE3[ U
Bcenennolii;

- BJIaICTh 3aKOHOMEPHOCTSIMHU,
3aKOHAaMU U TEOPUSIMU (3aKOH
BceMHUpHOTO TsAroTeHus, I, II u
I1I 3axonsr HeroTOHA, 3aKOH
COXPAHEHHUS MEXaHUYECKOU
SHEPIruH, 3aKOH COXPaHEHUS
MMITYJIbCA, PUHIINI
CYNEpHO3UIUU CHJI, TPUHLIMIT
PaBHOIIPaBHOCTH
HWHEPIUAIBHBIX CHCTEM
OTCYETA; MOJIEKYJIIPHO-
KUHETUYECKYIO TEOPUIO
CTPOEHUS BELIECTBA, Ia30BbIE
3aKOHBI, ITEPBBII 3aKOH
TEPMOJAMHAMUKH; 3aKOH
COXPaHEHUS JIEKTPUYECKOTO
3apsana, 3akoH KynoHa, 3akoH
OmMa ni1s yyacTka 1€, 3aKOH
Owma 1151 MOJIHOM
AIEKTPUYECKOM LIETIH, 3aKOH
Jxoynsa - JIeHna, 3akoH
AIEKTPOMArHUTHON
MHIYKIWW, 3aKOH COXPaHEHUS
SHEPIruH, 3aKOH
IIPSAAMOJIMHEMHOTO
pacrnpoCTpaHEeHUS CBETa,
3aKOH OTpPa)KEHUs CBETA,
3aKOH MPETOMJIEHUS CBETA;
3aKOH COXPaHEHUsl YHEPTUH,




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

- chopmupoBaTH YMEHUS
pelaTh pacyeTHbIC 33a49u C
SIBHO 33JJaHHOU (hU3HUECKOM
MO/ICJIBIO, UCTIONB3YS
(du3HYecKue 3aKOHbBI U
MIPUHITUIIBI; HA OCHOBE
aHaJIM3a YCIIOBUS 3a7a9u
BbIOUpATh (PUINYECKYIO
MO/IEJIb, BBIICIISATh
(u3HYEeCKrEe BETUYUHBI U
dbopMyIibl, HEOOXOIUMBIE IS
€¢ peIICHHS, TPOBOHTH
pacyeThl U OLICHUBATh
PEATEHOCTH ITOJTYICHHOTO
3HA4YCHUsT HPU3NICCKOI
BEJIMYHHEI; peIiaTh
KaueCTBEHHBIE 3a]]a4H,
BBICTpaWBas JIOTHYECKH
HEMPOTUBOPEUHUBYIO LIETIOUKY
pacCyX)IEHHUI C OOpPOH Ha
W3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
buznueckue SBICHUS

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CpPE/ICTBA
MOMCKA, aHAIN3a U
MHTEpIIpeTaluu HHHOpMaInH,
1 UTHPOpPMAIMOHHBIE
TEXHOJIOTHH JIJIsI BBITTOJIHEHUS
3a/1a4 npodeccuoHaIbHOM
JESITEIIbHOCTH

B o01acTi neHHocTn
HAYYHOI'0 MO3HAHUSL:

- cOpMHUPOBAHHOCTH
MUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH H
OOIIECTBEHHOH MPAKTUKH,
OCHOBAHHOTO Ha IMAJIOTE
KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B
MOJIUKYIBTYPHOM MUPE;

- COBEpIIICHCTBOBAHHE
SI3BIKOBOM M YHUTATEIHCKON
KYJBTYPHI KaK Cpe/ICTBa
B3aMMO/JICHCTBUS MEKITY
JIOIBMH | TIO3HAHUS MUPA;
- OCO3HAaHME LICHHOCTHU

-copmMupoBaTH YMEHUs
YUYHUTBIBATH TPAHUIIBI
MIPUMEHEHUS U3yYEHHBIX
bu3HYECKUX MOJeNeH:
MaTepuaibHas TOUKa,
WHEeplLUalbHasl CUCTEMa
OTCYETa, UCATLHBIN a3,
MOJI€JIA CTPOCHHUS Ta30B,
KUIKOCTEN U TBEPIBIX TET,
TOYEYHBIN IIEKTPUUECKUI
3aps, siAepHas MOJIeThb
aToMa, HyKJIOHHasi MOJIEJb
aTOMHOTO sI/Ipa TIPH PEIICHUN
busznyecKux 3a/1ay;

- chopmMHpOoBaThH
COOCTBEHHYIO MO3HIIHIO 110
OTHOUIICHMIO K (U3NYECKOM
uHOpMaINH, TTOJIy4aeMO 13
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HAY4YHOH JEATEIbHOCTH,
TOTOBHOCTbH OCYILIECTBIISITh
IIPOEKTHYIO U
HCCIIEI0BATENBCKYIO
JeSITeIbHOCTD
WHAWBUIYAIBHO U B TPYIIIE;
OsBJaanenue
YHUBEPCAIBLHBIMH
Y4eOHBIMHU
M03HABATEJILHBIMH
JNeHCTBUSIMU:

B) padorta ¢ nHgopManmeii:
- BJIaJIeTh HaBbIKAMU
MOJTy4YeHUs: HHPOPMALIUH U3
HCTOYHHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEITLHO
OCYILECTBIIATh MOUCK, aHAIIU3,
CHCTEMaTH3aLHIO U
MHTEPIPETAINIO HHPOPMALIUN
pa3IUYHbIX BUIOB U GOpPM
MIPECTABIICHHUS,

- C03/1aBaTh TEKCTHI B
pa3nu4HbBIX (hopmaTax ¢
y4ETOM Ha3HAYCHUS
nHGOpPMAIINY U [IETEBON
ayJUTOpUH, BbIOUpast
ONTUMAJIbHYIO (hOpMYy
NPEJCTaBICHUS U
BU3YyaJIN3aIliH,

- OLICHUBATh JI0CTOBEPHOCTH,
JETUTUMHOCTH WH(POPMAIINH,
€e COOTBETCTBHE MPABOBBIM U
MOPAITbHO-3THYECKUM
HOpMaM;

- ICTIOJI30BATh CPEJICTBA
MH(POPMAIMOHHBIX U
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH B pellICHUH
KOTHUTUBHBIX,
KOMMYHUKATHBHBIX U
OpTaHU3aIMOHHBIX 32149 C
co0uroIeHreM TpeOOBaHHH
APTOHOMHKH, TEXHUKH
0e30IMaCHOCTH, TUTHEHBI,
pecypcocOepeKeHus,
MIPABOBBIX U ITUYECKUX HOPM,
HOPM MH(OPMaLMOHHON
0e30IMacHOCTH;

- BIIQJIETh HaBBIKAMH
pacro3HaBaHMs U 3aIIUTHI
nHpopmanuu,
MH(GOPMAITMOHHOMN

Pa3HBIX HCTOYHUKOB, YMETh
MCIIOJIb30BaTh IIU(POBHIE
TEXHOJIOTUH JUIS TIOUCKa,
CTPYKTYPUPOBAHUS,
UHTEPIIPETaluH U
npecTaBiIeHus yueOHoM u
HAaY4HO-TIOIYJIIPHOM
uHpOpMaLNU; Pa3BUTh
YMEHHSI KPUTUYECKOTO
aHaJIM3a [10JIy4acMOU
uHpopmaruu
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0€30I1aCHOCTH JINYHOCTH

OK 03. IlnmanupoBats u
peann3oBBIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
IpeANPUHUMATEIBCKYIO
JeATEIILHOCTD B
npodeccnoHaabHOH chepe,
UCIIONIb30BATh 3HAHUS 110
(rHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTYaIUSIX

B ob6sacTi 1yXOBHO-
HPaBCTBEHHOI'0
BOCIUTAHUS:

-- ¢()OpMUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS,
3THUYECKOI0 MOBE/ICHNUS;

- CIIOCOOHOCTB OIICHUBATH
CUTYaIUIO U IPUHUMATh
OCO3HaHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPAIBHO-
HPaBCTBEHHbIE HOPMBI U
LIEHHOCTH;

- OCO3HaHME JIMYHOTO BKJIAJa
B [IOCTPOCHHE YCTOHYUBOTO
Oymymiero;

- OTBETCTBEHHOE OTHOIICHUE K
CBOUM POJUTENSAM U (HIIN)
JIPYTUM YJIEHaM CEMbH,
CO3/JaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSATHUS
LIEHHOCTEN CEMEMHOM )KU3HU
B COOTBETCTBUHU C
TpaauLusAMU Hapo1oB Poccuu;
OBJ1ageHue
YHHMBepPCAJIbLHbBIMH
peryasiTHBHbIMU
AefiCTBUSIMU:

a) CaMOOPraHu3aLMA:

- CaMOCTOSITEIBHO
OCYULIECTBIISATh
MO3HABATEIHHYIO
JeSITeNIbHOCTD, BBISIBIISITh
poOJIeMbI, CTaBUTh U
(dhopMynrpoBaTh COOCTBEHHBIE
3a/1a4¥ B 00pa3oBaTeNbHON
NEeSATETLHOCTH M KU3HEHHBIX
CUTYaIUsX;

- CAaMOCTOSITEIILHO COCTaBIIATh
TJIaH PEMICHUs TPOOIIEMBI ¢
YYIETOM UMEFOIITIXCSI
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEN U
MIPEATIOYTEHUN;

- 1aBaTh OLIEHKY HOBBIM
CUTYaIUsIM;

CIOCOOCTBOBATH
(hOpMUPOBAHUIO U
MIPOSIBJICHUIO IIUPOKOU
SPYAMIINH B Pa3HBIX 00JacTIX
3HAHWM, IIOCTOSTHHO
MOBBIIIATH CBOM

- BJIaJIeTh OCHOBHBIMHU
METOAAMU Hay4YHOT'O
MO3HAHUS, UCTIOJIB3YEMbIMHU B
¢bu3uKe: IPOBOJUTH IPSIMbIE U
KOCBEHHbIE U3MEPEHUS
(bu3n4ecKuX BEIUYUH,
BBIOMpAst ONITUMAIIbHBIN
croco0 u3MepeHus u
UCTIOJB3Ysl U3BECTHBIC
METO/bI OLICHKU
IIOTPELIHOCTEN U3MEPEHUH,
IIPOBOJIUTH UCCIIEIOBAHUE
3aBUCUMOCTEH (hHU3UYECKHIX
BEJIMYMH C HCII0JIb30BaHUEM
IIPSAIMBIX U3MEPEHUH,
OOBSICHATD HOJTY4YEHHBIE
pe3yJIbTaThl, UCIIOJIb3YS
bu3nyeckre Teopun, 3aKOHBI
Y TIOHSITHS, ¥ JINIaTh BHIBOJIBI,
co0uo1aTh NpaBuiia
0e301acHOro Tpy/aa npu
IIPOBE/ICHUU UCCIIEZIOBAaHUM B
paMKax y4eOHOTo
HKCIEpPUMEHTA U y4eOHO-
HCCIIEN0BATEIbCKON
JeSITeIbHOCTH C
MCIOJIb30BaHNEM LU POBBIX
U3MEPUTENBHBIX YCTPOUCTB U
1ab0paTopHOTo
00opynoBaHus;
c(hopMUPOBAHHOCTH
NpeJCTaBICHUN O METOax
MOJTyYEeHHUsT HAYIHBIX
aCTPOHOMUYECKHUX 3HAHUN
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o0OpasoBaTenbHBIN U
KYJIbTYPHBIN YPOBEHB;

0) CAMOKOHTPOJIb:
HCII0JIb30BaTh IIPUEMBI
pedexcuu s OLEeHKH
CHUTYyalluu, BHIOOpa BEPHOTO
peuieHus;

- YMETb OLIEHUBATh PUCKHU U
CBOEBPEMEHHO IPUHUMATh
pelIeHus 10 UX CHUXKEHUIO;
B) AMOIMOHAJIbLHBLIH
HHTEJIeKT,
NMPeAnoJaramui
c¢()OpMHPOBAHHOCTD:
BHYTPEHHEH MOTHBALUH,
BKJIKOYAIOILIEH CTPEMIICHHE K
JOCTH>KEHHIO LEIHN U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb,
YMEHHE JICMCTBOBATh, UCXOS
13 CBOMX BO3MOKHOCTEMH;

- DMIIATHH, BKIIIOYAIOIICH
CIOCOOHOCTH TOHUMATh
SMOLIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €r0 IPU
OCYILIECTBICHUU
KOMMYHHKAIUH, CIIOCOOHOCTD
K COUYBCTBUIO U
COIIEpPEKUBAHMIO;

- COLIMAJIbHBIX HABBIKOB,
BKJTIOYAIOIUX CIOCOOHOCTh
BBICTpPaNBaTh OTHOILIEHUS C
JPYTUMU JTIOJbMU,
3a00TUTbHCS, TPOSBIIATH
MHTEPEC U pa3peliarhb

KOH(JIMKTBI
OK 04. 3ddexTuBHO - TOTOBHOCTb K - OBJIAJIETh YMEHUAMU
B3alMOJICIICTBOBATD U caMOpa3BUTHIO, paboTaTh B rpynime ¢
paboTaTh B KOJJIEKTUBE U CaMOCTOATENbHOCTU U BBITIOJIHEHUEM Pa3JIMYHbIX
KOMaHie CaMOONPEIEIECHUIO; COLIMATIBHBIX POJIEH,

-OBJIaJICHUE HAaBBIKAMU
y4eOHO-HCCIIeI0BATEIbCKOM,
MPOEKTHOM U COLMATIbHOM
NEeSTeTbHOCTH;

OBaanenue
YHHUBEPCAJbHBIMH
KOMMYHUKATHUBHBIMU
JleiCTBUSIMM

0) coBMecTHas
NesiTeJIbHOCTD!

- MIOHUMAaTh U UCTOJb30BaTh
MPEUMYIIECTBA KOMaHIHON U
WHIUBUAYAIBHON pabOTHI;

TUTAHUPOBATh PabOTy TPYIIIBL,
paloHaIbHO pacIpeaesiTh
JIeATETbHOCTh B
HCCTAaHAAPTHBIX CUTyallusiX,
aJICKBaTHO OIIEHUBAThH BKJIA/l
KaXJIOTO U3 YYaCTHHUKOB
TPYIIIbI B peLIEHUE
paccMaTpuBaeMoi TPOOIeMBI
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- IPUHUMATb LIEJIH
COBMECTHOH JIEATCILHOCTH,
OpraHU30BbIBATH U
KOOPJAMHHUPOBATH JIEHCTBUS 110
€€ JIOCTUKEHUIO: COCTaBIIATh
IIJIaH ACUCTBUH, PACIIPENEIIATh
pOJIA C yYETOM MHEHHUU
Y4aCTHUKOB 00CYKIaTh
pe3yabTaThl COBMECTHOU
paboTsr;

- KOOpAUHUPOBATh U
BBIIIOJIHATH padoOTy B
YCIIOBUSIX PEaIbHOTIO,
BUPTYaJIBHOTO U
KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBJISITh IO3UTUBHOE
CTpaTEernyecKoe MOBeJCHUE B
Pa3IUYHBIX CUTYAILHSX,
MPOSIBISATH TBOPUYECTBO U
BOOOpakeHue, ObITH
WHULIMATUBHBIM

OBianenue
YHHMBEPCAJIbHBIMHA
peryJsiTUBHBIMHU
JNeHCTBUSIMU:

') NPUHATHE ce0s U APYruX
JIoaein:

- MPUHUMATh MOTHUBBI U
apryMeHThI IpyTUX JIOAeH
P aHAJIN3€ Pe3ybTaTOB
NeSATEeIbHOCTH;

- IPU3HABATh CBOE MPaBO U
MpaBo JAPYTUX JOJEH Ha
OIUOKU;

- pa3BHUBaTh CIIOCOOHOCTH
MMOHUMATh MUP C TIO3UIIUU
JPYTOro 4ejoBeKa

OK 05. OcymiecTBasTh
YCTHYIO M MTUCBMEHHYIO
KOMMYHUKAITUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccniickoit ®enepannu ¢
y4eTOM 0COOeHHOCTEH
COITMATBHOTO M KYJBTYPHOTO
KOHTEKCTa

B o0J1acTu 3cTeTHYeCKOro
BOCIIMTAHUS:

- ACTETUYECKOE OTHOIICHUE K
MUDY, BKIIIOYast 3CTETUKY
ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA,
criopTa, Tpyaa u
OOIIECTBEHHBIX OTHOLLICHU;
- CITIOCOOHOCTh BOCIIPUHUMATh
pa3InYHbIe BUbI UCKYCCTBA,
TPaJUIIMN ¥ TBOPYECTBO
CBOETO M JPYTUX HapoI0B,
OLIYIIATh SMOLMOHAIBHOE
BO3/ICHCTBUE UCKYCCTBA;

- copMUpOBaTH YMEHUS
pacmo3HaBath (pU3NUeCcKue
sBJIeHUs (TIPOIIECChI) U
OOBSICHATH UX Ha OCHOBE
M3YYEHHBIX 3aKOHOB:
paBHOMEPHOE U
PaBHOYCKOPEHHOE
MPSIMOJIMHEIHOE IBUYKEHUE,
cBO0OOIHOE MaJeHUE TEN,
JIBJKEHHE 110 OKPY>KHOCTH,
WHEpLUs, B3aUMOJIEHCTBUE
Tell, KoJie0aTeIbHOe
JBUKEHHE, PE30HAHC,
BOJIHOBOE JIBUKECHHUE;
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- YOSXKJICHHOCTD B
3HAYMMOCTH JIJIS IMYHOCTH U
0011IecTBa OTEYSCTBEHHOTO U
MHPOBOT'O UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX
TpaaULIHI U HAPOIHOTO
TBOpPYECTBA;

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

a) o01IeHue:

- OCYIIECTBIIATH
KOMMYHHUKAIIUU BO BCEX
chepax KHU3HU;

- pacrio3HaBaTh
HeBepOabHBIC CPEACTBA
001IeH s, IOHUMATh
3HAYCHUE COIUATIBHBIX
3HAKOB, Paclo3HABAThH
MPEANOCHUTKYA KOH(PIMKTHBIX
CUTYyallUil U CMSATYATh
KOH(QJIUKTBI,

- Pa3BEPHYTO M JIOTUYHO
M3JIaraTh CBOKO TOUKY 3pEHUS
C HCIOJIL30BAHUEM SI3BIKOBBIX
CPENCTB

nuddy3usi, O(poyHOBCKOE
JIBUKEHHE, CTPOCHUE
KHUJIKOCTEH U TBEPABIX TeJ,
U3MEHEeHHe o0bema Tel Npu
HarpeBaHuM (OXJIKICHHUH),
TEIJIOBOE PaBHOBECHE,
ucnapeHue, KOHIeH caIus,
IUIaBJIEHUE, KpUCTaJUIN3aLMs,
KHUIIEHUE, BIaKHOCTh BO3/yXa,
CBSI3b CPEIHEN KMHETUYECKOMN
SHEPrUH TEIJIOBOTO ABMKECHUS
MOJIEKYJI ¢ aOCOTIOTHOM
TEMIIEPaTypOil, MOBBILLICHUE
JIaBJICHMSI ra3a IpU ero
HarpeBaHUU B 3aKPHITOM
COCY/ZI€, CBS3b MEXY
napaMeTpamMH COCTOSIHUS ra3a
B U30IIpoLECcCax;
AIIEKTpU3aLUs Te,
B3aMMOJICICTBHE 3aps/I0B,
HarpeBaHue NPOBOIHUKA C
TOKOM, B3aUMO/JICHCTBUE
MarHuToB, 3JIEKTPOMarHUTHASI
WHAYKINS, TeHCTBHE
MarHUTHOT'O OJIS Ha
MIPOBOJHUK C TOKOM U
JIBUOKYILHAMCS 3apsij,
AIIEKTPOMAarHUTHBIE
KOJICOAHHS U BOJIHEI,
MPSAMOJIMHENHOE
pacnpocTpaHEeHHE CBETA,
OTpakeHHE, IPEJIOMIICHUE,
uHTepdepeHus, Tudppaxuus
Y TIOJISIpU3aLMs CBETA,
JUCIIEpCHUsl CBETA;
doroanexTpuueckuit apdexr,
CBETOBOE JaBJICHUE,
BO3HHMKHOBEHNE JINHENYATOTr O
CIIEKTpa aTroma BOJ0po/ia,
€CTECTBEHHas U
HCKYCCTBEHHAsI
paliOaKTUBHOCTD

OK 07. CoxeiicTBOBaTh
COXPAHEHHUIO OKPYKarOLIEeH
Cpebl, pecypcocOepekeHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHHMH KINMAaTa,
MIPUHIIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIEUCTBOBATH B YPE3BbIUYAMHBIX
CUTYalHSIX

B 00s1acTH 3K0JI0THYECKOT0
BOCIIUTAHMS:

- cOpMHUPOBAHHOCTH
3KOJIOTUYECKON KYIbTYpHI,
ITOHUMaHUE BIIMSHUS
COLIMAIbHO-3KOHOMUYECKUX
MPOIECCOB Ha COCTOSIHUE
MPUPOJTHON U CONMATBLHOU
Cpelbl, OCO3HAHUE
r7100aIbHOTO XapakTepa

- copMupOBaTH yMEHUS
MPUMEHSITH MOJIy4eHHBIC
3HAHUS JUTSI OO BSICHEHUS
YCIIOBUHM MPOTEKAHUS
(UBUYECKUX SBJICHUH B
MPHUPOJIC U IS IPUHATHUS
MIPAKTUYECKUX PEIICHUI B
MTOBCETHEBHOM JKM3HU IS
obecrnieueHns 6€30MacHOCTH
pu 0OpanieHnu ¢ OBITOBBIMU
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9KOJIOTUYECKHX MPOOIIeEM;

- TUTAHUPOBAHUE U
OCYIIIECTBJIEHUE JICUCTBUI B
OKpY>Karollek cpejie Ha
OCHOBE 3HaHHUS 1eeH
YCTOMYMBOIO Pa3BUTHS
YeJI0BEYECTBA;

AKTUBHOE HEIPHUATHE
JEUCTBUM, IPUHOCSIINX BPEl
OKpY>Karolleu cpese;

- YMEHHUE MPOrHO3UPOBATH
HeOJIaronpusITHIC
3KOJIOTUYECKHUE TTOCIEACTBUS
MpEeANTPUHUMAEMBIX JEHCTBUM,
Mpe0TBpalaTh UX;

- pacIIMpEeHUE OTBITA
JIEATEIIbHOCTH YKOJIOTUYECKOM
HaIpaBJIEHHOCTH;

- OBJIQJICHUE HaBBIKAMH
y4eOHO-UCCIIeI0BATENbCKOMH,
IIPOEKTHON ¥ COLIMAIIBHON
JEATEIIbHOCTH

npuOopaMu U TEXHUYECKHUMHU
YCTPOMCTBAMU, COXPAHEHUS
3JI0pOBBS U COOJIOICHUS
HOPM 3KOJIOTHYECKOTO
MOBE/ICHUS B OKpYXaloIIei
cpeje; MOHUMaHUe
HEO0OXOIUMOCTH TPUMEHEHUS
JOCTIOKEHUH (pr3uku
TEXHOJIOTUH IS
palMOHAIBHOTO
MPUPOIONOIB30BAHUS

I1K 1.2.Pa3zpabaTsiBaTh CXeMBbI
AJIEKTPOHHBIX YCTPOUCTB Ha
OCHOBE UHTETPaJIbHBIX CXEM
pa3HOM CTENEHU UHTETPAluU
B COOTBETCTBHUU C
TEXHUYECKUM 3a/IaHHEM.

.-yMETb MPUMEHSTh METOIbI U
pPEKOMEHIyeMbIe
HOpPMAaTHUBHBIE U
PYKOBOSIIIINE TPEOOBAHUS
MIPH BBITTOJTHEHUHT
1ab0paTOPHBIX paboT

-3HaTh OCHOBHBIE TTapaMETPhI
Y YCJIOBHS SKCILTyaTaluu
3JIEKTPOOOOPYIOBAHUS U
0COOEHHOCTH UX
MOJIKITFOYEHHUS .

[1K 1.4.BeImosaHATh
IIPOTOTUIIUPOBAHHE

U (POBBIX CUCTEM, B TOM
YHCIIE - C IPUMEHEHUEM
BUPTYaJIbHBIX CPE/ICTB.

-3HAaTh TEXHUYECKUE
XapaKTepUCTUKH YCTPOHCTB
NPUMEHSIEMBIX B
n1abopaTOpHBIX paboTax
0COOEHHOCTEHN MPUMEHEHUS U
HOJKITFOUYEHHUS] OCHOBHBIX
DIIEMEHTOB B JICKTPUICCKHX
cxemax.

I1K 3.1.ITpoBOAUTH KOHTPOJIb
napaMeTpoB, AUATHOCTUKY U
BOCCTAHOBJICHHE
paboTOCTIOCOOHOCTH
U(PPOBBIX YCTPOUCTB
KOMITBIOTEPHBIX CUCTEM U
KOMILIEKCOB.

-yMeTb IPUMEHSTh
KOHTPOJILHO- H3MEPHUTEITHHBIE
pUOOpPHI PU BHITOTHEHUN
1a00paTOPHBIX paboT
-cOOJII01aTh TEXHUKY
0€30MacHOCTH TpU
MIPOBEICHUH J1TaOOPATOPHBIX
pabor.
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CTPYKTYPA U COAEP/KAHUE YYEBHOI'O ITPEJIMETA

2.1 O0bem yueOHOro npeaMeTa  BUAbI y4eOHOH padoThl

Bun yueOHo# padoThI

O0BeM B yacax

YuyeOHass HArpy3Ka 00y4arOIIUXCs: 213
B TOM YHCIIE:
JIEKITMH, YPOKH, CEMUHAPBI 132
MPAKTUYECKHE 3aHATH -
71a00paTOPHBIE 3aHIATHS 24
WHIMBUYJIbHBIA TPOCKT 39
U3 HUX NPO(eCcCHOHATBHO-OPUEHTHPOBAHHOE COJICPIKAHNE 8
IIpome:kyTouHasi aTTecTaluu B popMe dK3aMeHa | 2 CeMecTp 18
B TOM YHCIIE: -
2 ceMecTp
KOHCYJIbTal[u1 2
2 ceMecT
camocTosITelIbHast paboTa P 12
9K3aMeH 2 ceMecTp 4
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2.2 TemaTu4yecKMid IJIAH U cOJepxkaHMe Y4eOHOro npeaMera «Du3suka»

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem Koani
pa3aesioB U TeM JadopaTopHbIe M PAKTHYECKUEe 3aHATHS, 4acoB KOMIIeTeHIIUiA,
¢dopmupoBanu
0 KOTOPbIX
crocoo0cTByeT
3JIEeMEeHT
NPOrpamMMbl
1 2 3 4
BBeaenue Coaep:xanue yueOHOro MaTepHaJia
1.Crpykrypa nucuumuiniel. @usnyeckue BenuyuHbl. Ennnunnel n3mepenus. Cuctema CU 2 OK 01
Ouzuka — (QyHAaMeHTalbHAs Hayka O mpupoae. HayuHblii MeTOn MO3HAHUS U  METOJbI OK 03
UCCIICIOBaHMS (PU3NICCKUX SBIICHU. OK 05
2. DKCIIEpPUMEHT W TEeOpHsi B Mpolecce MO3HAHUS Mpupojbl. HabnrogeHne u SKCIEpUMEHT B OK 07
¢usnke. CriocoObl M3MepeHust PUINICCKUX BEITUYMH (aHAJIOTOBBIC M MU(PPOBBIC U3MEPHUTEIHHBIC
prOOPbI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).
3.IlorpemHocTy n3Mepenuii puznyeckux BeaTudnH (a0COIIOTHAS U OTHOCUTEIIbHAS).
4 MonenupoBanue (U3UYECKUX SIBICHUM M TIPOIECCOB (MaTepHalbHash TOYKa, aOCOIIOTHO
TBEPOE TEJO, HaealbHas KUAKOCTb, UICATbHBINA a3, TOYCUHBIH 3apsn). [ unoresa. Guznyeckuit
3aKOH, TPAHUIIBI €T0 TpUMeHUMOCTH. Dusndeckas Teopus.
Ponb u MecTo ¢pusuku B GOpMHUPOBAHHH COBPEMEHHOM HAYyYHON KapTHUHBI MUPA, B IPAKTHUECKOM
JNeATeILHOCTH JIFO/ICH.
Bcero no teme: 2
Pasznenl Mexanuka 26
Tema 1.1. Copepxanue yueOHOIro MaTepuasa OK 01
Kunemaruka 1 Mexannueckoe nBmwxkeHHe. OTHOCUTEIBLHOCTh MEXaHHMYECKOTo ABMkeHUs. Cucrema oTcuéra. 2 OK 02
[Tpsimast 1 oOpaTHas 3aauu MeXaHUKHU. Pamuyc-BeKTOp MaTepHalbHON TOYKH, €r0 MPOSKIIMKA Ha OK 05
ocu cucreMbl KoopauHaT. Tpaektopus. Ilepememienue, CKOpocTh (CpenHSsI CKOPOCTb, OK 07
MTHOBEHHAs CKOPOCTb) U YCKOPEHHE MaTepUallbHOM TOYKH, MX MPOEKIHH HA OCU CHUCTEMBI
koopanHaT. ClI0)KeHNE NEPEMENICHUN U CII0KEHHE CKOPOCTEM.
2. PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIWHEHHOE MBIKEHHE. 3aBUCUMOCTh KOOpPMHAT, 2

CKOPOCTH, YCKOPEHUS ¥ IyTH MaTepUaJbHON TOYKU OT BPEMEHH U UX rpauKu.
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3. CBobogHOE majeHWE. YCKOpeHHe CBOOOAHOTO majcHus. JIBuKeHHEe Tena, OpPOIIEHHOTO IO
YIJIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU M YCKOPEHHUS MaTEePHAILHOW TOYKHU OT
BPEMEHH U UX rpaduKu.

4. KpuBonuHeiiHOe IBMXKEHHE. J[BUKEHUE MAaTepUaTbHOM TOYKU MO OKPYXKHOCTH. YTJIOBas U
nuHeiHast ckopocth. [lepron u uwacrora oOpamienusi. LleHTpocTpemuTenbHOE (HOPMAalbHOE),
KacaTeJbHOE (TaHM€HIIMAJIBHOE) U NIOJHOE YCKOPEHUE MAaTEPUAIbHON TOUKH.

Bcero nmo Teme:

Tema 1.2. Coaepxxanue yueOHOIro MaTepuaJa OK 01
3akoHbI 1.IlepBoiit 3akoH Hprlorona. MueprumanbHble cucteMbl OTcuéra. [IpUHINI OTHOCHUTEIBHOCTH OK 02
MeXaHUKHU [Nanunes. HeunepuumanbHble cuctembl oTcuéra (ompeneneHue, npumepsl).Macca tena. Cuia. OK 03
Hbrorona IIpuHuun cyneprio3uuuu cui. Bropoi 3akoH HeroToHaA /U1t MarepuanibHOM TOYKHU. TpEeTU 3aKOH OK 04

HbroToHa 18 MaTepuaslbHBIX TOYEK. 3aKOH BCEMUPHOIO TATOTEHUS. OKBUBAJIEHTHOCTH OK 05

rpaBUTAIMOHHON U MHEPTHOW MACCHI. OK 07

2. Cuna TspKeCTH. 3aBUCHMOCTD YCKOPEHHsI CBOOOTHOTO MAZICHUsI OT BBICOTHI HAJl TOBEPXHOCTHIO IIK 1.4

IUTaHETBl M OT reorpaduuyeckoil mMuUpoThl. J[BHkKeHHE HEOECHBIX T€l U MX CIIyTHHKOB. 3aKOHBI K 1.2

Kemepa. IlepBas kocMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec Tena, ABrKyerocs ¢ ycKopeHueM.

3. Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS CKOJIBXEHUS U cuila TpeHus nokos. Kospduunent

Tperus. Cuja CONpOTUBIIEHUS NMPU JIBUKEHUM Tella B KUAKOCTU WIH Tasze, €€ 3aBUCHUMOCTb OT

CKOPOCTH OTHOCHUTEIBHOTO JBUKCHHUS.

4. JlaBnenue. I'mapocratmueckoe namienue. Cuna Apxumena. TexHuUueckue YCTpoOHCTBa U

TE€XHOJIOTUYECKHE MPOLECCH: NOJUIMITHUKYN, JBUKEHUE UCKYCCTBEHHBIX CIIyTHHKOB. PaBeHCTBO

CHWJI, BOBHUKAIOIIHX B pe3yJibTaTe B3auMOJEHCTBUSA Tell. MI3MepeHne Mace 1Mo B3auMOICHCTBHIO.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIBbEME U AJCHHUH.

JlabopaTropHble 3aHATHUS

1. JlabopaTopnas pabora Nel. Onpeznenenue ko3 duumenta TpeHus

Bcero no reme:

Temal.3. Copepxanue y4eOHOIro MaTepuaJa OK 01
Craruka 1 A6comtotHo TBEpHOE Temno. [locTynaTensHoe U BpalareabHOE ABMKEHHUE TBEPIOTO TeNa. OK 02
TBEPAOrO Tesla MOoOMEHT cuibl OTHOCUTENBHO OcH BpauieHus. [1nedo cuinel. CinojkeHue cuil, NpUI0KEHHBIX K OKO05

TBEpAOMY Teny. LIeHTp TsxkecTH Tena. Y CIoBUsI paBHOBECHS TBEPAOTO Tela. OKO07

Bcero o reme:
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Tema 1.4 3aKoHBI

Conep:kanue y4eOHOT0o MaTepuaJia

OK 01
OK 02

COXpaHeHUs B | 1.IMnynbc MaTepuanbHOM TOYKH, CHCTEMBbl MaTepHalbHbIX ToueK. LleHTp Macc cuctembl 2
MeXaHUuKe MaTepUaIbHBIX TOYeK. TeopeMa O MABMIKEHHMM IIEeHTpa Macc. VMMIynbc Cuiabl U HU3MEHEHUE OK 03
UMIyJbCa Teja. 3aKOH COXpaHEHUs uMmnyibca. PeakTuBHOE IBMXKEHHE. MOMEHT HMITyJbCa OK 04
MarepualibHOM TOUkH. [IpencraBienne 0 COXpaHEHU MOMEHTA UMITYJIbCa B IIEHTPAJIbHBIX MOJISX. OK 05
Pabora cuibl Ha MajoM M Ha KOHEYHOM repemenieHuu. ['padudeckoe mpezacraBieHne paboThl OK 07
CHJIBI. MOIITHOCTD CHUJIBI. IIK 1.2
2. Kunernueckas sHeprus MaTepuaabHONU TOUKH. Teopema 00 N3MEHEHUN KHHETUYECKOH SHEPTHH 2 IK 3.1
MaTepuaabHON ToukH. IloTeHIManbHble U HEe NOTEHIMadbHble cuilbl. [loTeHIManbHas SHeprus.
[TorenuunanbHas sHEprus ynpyro aeopMUpoBaHHOU NpyKuHBL. [loTeHIManbHas 3Heprust Tena B
OJTHOPOJTHOM TpaBUTALlMOHHOM moze. [loTeHnmanpHas 3HEprus Tesia B IPABUTALIOHHOM I10JIE
OJIHOPOAHOTIO 1Iapa (BHYTpH U BHE mapa). Bropas kocmudeckas ckopocTb. TpeTbsi KocMUYecKast
CKOPOCTb.
3. CBsi3b paboTHl HE MOTEHIIMAIBHBIX CHJI C N3MEHEHHEM MEXaHHUYECKOW YHEPTUU CHCTEMBI Tell. 2
3aKOH COXpaHEHMs] MEXaHUYECKOW 3Hepruu. YIpyrue U Heylnpyrue CTOJKHOBEHHs. YpaBHEHUE
bepHysum 11 naeanbHOMN )KUIKOCTH KaK CJIEJCTBUE 3aKOHA COXPAaHEHUSI MEXaHUYECKOW SHEPTUH.
JlabopaTopHble 3aHATHSA
JlaboparopHuas padota Ne 2 . Onpenenenue k03 PuIreHTa TPCHUS KaueHUs 2
Bcero no teme: 8
Pa3nes 2 OCHOBBI MOJICKYJISIPHOM (PM3MKH M TEPMOAUHAMHKH 27
Tema 2.1. Coaep:xaHue yueOHOro MaTepuaJia OK 01
OcHoBBI 1 .OcHoBHBIE TOJOXEHHUS MoOJIeKyIsipHO-KuHeTndeckoil Teopun (MKT), wux ombiTHOE 2 OK 02
MOJIEKYJISIPHO- ob0ocHoBanue. uddysus. bpoyHoBckoe aBukeHHE. XapaKTep ABHKEHUS U B3aUMOJIECHCTBUS OK 03
KHHETHYECKOMH YacTHIl BemecTBa. MoJienu CTpOeHUs ra3oB, KUAKOCTEH U TBEPJBIX TNl U OOBSICHEHUE CBOMCTB OK 04
TeOpHH. BELIECTBA Ha OCHOBE ATUX Mojeneil. Macca u pasmepsl Moisiekyn (atomoB). KommuecTBo OK 05
HpeabHbIH ra3 BeulectBa. [locTostHHas ABoraapo. OK 0
2. TemmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ u3Mepenus. lllkama Temmeparyp 1 IK 1.2
Llenbcus. IIK 3.1
Mopenbs ueanbHOrO Ta3a B MOJIEKYJISIPHO-KUHETHUECKON TEOpHUU: YacTHULBI ra3za ABUXKYTCS
XA0TUYECKHU U HE B3aMMOAECUCTBYIOT APYT C IPYTOM.
3T"a30oBbIe 3aKoHBI. YpaBHeHHe MeHnneneeBa—Knaneiipona. AOcontoTHas Temmneparypa (IKana 2

temneparyp KenbpBuna). 3akon JlaapToHa. M30 mporiecchl B MJICAIbHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ paduueckoe mpeicTaBleHHE W30 MPOIECCOB: W30TEpMa, M30X0pa,
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n3zobapa.

4. CBsi3b MEXAY JaBJICHUEM U CpelHEeH KMHETUYECKOW HHEeprueil MmocTynaTesIbHOrO TEIIOBOTO
JBIKEHUST MOJICKYJT HJICAIbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETUYECKON
TEOpUHU UCATLHOTO rasa).

CBsi3b a0COIOTHOW TEMIIEpaTyphl TEPMOJUHAMHYECKONH CHUCTEMBI CO CpeIHEH KHHETHYEeCKOU
SHEprHuel NOCTyNaTeJIbHOro TEIUIOBOTO ABMKEHUS €€ YaCTHII.

JlabopaTopHble 3aHATHS

JlabopaTopHas pabota Ne3. OnpeneneHue mIOTHOCTH BEIIECTBA

Bcero no Teme:

Tema 2.2.

Tepmoaunamuka.
TenJjioBbie
MAIMHBI.

Coaep:xaHue yueOHOro MaTepuaJia

1. Tepmogunamuueckas (T/]) cuctema. 3amanue BHEIIHUX YCIOBUU ISl TEPMOAMHAMUYECKOM
cuctembl. BHelHre U BHyTpeHHHUE napaMeTpshl. [lapaMeTpbl TEpMOJIMHAMUYECKON CUCTEMBI KaK
CpelHHE 3HAYEHUs BEJIMYMH, OINHUCHIBAIOIIUX €€ COCTOSTHUE Ha MHUKPOCKOINMYECKOM YpPOBHE..
HyneBoe wnavasno tepmoamHamuku. CaMONpouW3BOJIbHAS peaKkcalus TEPMOJIUHAMHYECKOM
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO. MoOJieib HUJI€aIbHOTO ra3a B TEPMOJMHAMUKE — CUCTEMA
ypaBHEHUN: ypaBHeHHE MeHnaeneeBa—KnamneipoHa U BbIpaXXEHHUE [JI1 BHYTPEHHEN SHEPTHM.
VY cnoBusi NPUMEHUMOCTHU 3TOM MOJIENU: HU3KAsl KOHUEHTPALUs YaCTHL, BEICOKME TEMIIEpaTyphl.
BeIpaxxeHnue juisi BHyTpEeHHEN SHEPTHHM OJHOATOMHOIO MAEaJbHOro rasa. KBasucrarnueckue u
HECTaTHUYECKHEe MPOIECChl. DNeMeHTapHas paboTa B TepMOJUHaMUKe. Brruncrienue paboThl 1Mo
rpaduky mpoiiecca Ha pV-auarpamme.

2 .Tennomnepenaya Kak cnoco0 U3MEHEHHs BHYTPEHHEH SHEPTrul TEPMOJUHAMUYECKOI CHCTEMBbI
0e3 coBepieHus paboTsl. KoHBEKIUS, TEMIIONPOBOIHOCTD, U3TyUEHHE.

KonnuectBo TemnoTsl. TemnoéMKocTs Tena. Y aenbHas U MOJIApHas TEIJIOEMKOCTH BELIECTBA.
VYpaBHenue Maitepa. Y nenbHas TEIUIOTa CrOPAHUS TOIIMBA. Pacy€T KoMM4ecTBa TEIIOTH IPU
terutonepenave. [lonstre 00 annadbatHoM mpoiiecce.

[lepBriii 3aKk0oH TepMoauHAMUKU. BHyTpeHHss sHeprus. KomnuecTBo TemiaoTel M paboTa Kak
Mepbl U3MEHEHHUs BHYTPEHHEN YHEPTUUA TEPMOJAUHAMUYECKOU CUCTEMBI.

Bropoiil 3akOH TepMOJWHAMHKHU JUIsI PABHOBECHBIX IPOLECCOB: YEPE3 3aJaHHOE PaBHOBECHOE
COCTOSIHUE TEPMOJMHAMHMUYECKOW CHCTEMBI NMPOXOJUT €IWHCTBEHHas aauabaTta. AOcCoOOTHas
TeMIeparypa.

3BTopoii 3aKOH TEPMOJWHAMHUKHU MJii HEPABHOBECHBIX IPOIIECCOB: HEBO3MOXKHO TIEpeaaTh
TEIUIOTY OT Oojiee XOJIOAHOTO Tena K Oosee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc).
HeoOpaTruMoCTh NpUPOTHBIX MPOIECCOB.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.2
IIK 3.1
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[Tpunimne!r geiictBus TemnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTHYECKUE aCIMEeKThl HCIIOIb30BaHUS TEIUIOBBIX JBUTATENIel. TerIoBoe 3arpsi3HCHHE
OKpY>KalOIlEH CPeJIbl.

JlaboparopHble 3aHATHA

JlaboparopHast pabota Ned. Onpenenenue yeabHOU TEIUIOEMKOCTH BEIECTBA 2
Bcero no reme: 8
Tema 2.3. Coaeprxanue yueOHOIro MaTepuaJa OK 01
ArperaTHsbie Ilapoo6pa3oBanue u KoHAeHcauusa. McmapeHnme W KuIeHHMe. Y/ejJbHasi TeIJioTa 1 OK 02
COCTOSIHUS napoodpasoBaHusi. OK 05
BellecTBa. 2. Hacbimennsle ¥ HeHacblleHHble Mapbl. KauyecTBEHHAas 3aBUCUMOCTh IUIOTHOCTH U 1 OK 07
®dazoBble JIaBJICHUs] HACBIILIEHHOTO Tapa OT TeMIepaTyphl, UX HE3aBUCUMOCTb OT 00bEMa HACBILIECHHOTO
NepexXoabl. napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JAAaBJICHUS B KUJKOCTH.
BnaxxHocTh Bo3ayxa. AGCOIIOTHASI U OTHOCUTEINIbHAS BIAXKHOCTb.
Bcero no teme: 2
Tema 2.4. Coaep:xanue y4eOHOro MaTepHuaJia OK 01
CaoiicTBa 1 .IloBepxHocTHOe HaTspkeHHe. KoadduuumeHT moBepXHOCTHOrO HaTsKeHHs. KanmmuispHbie 2 OK 02
JKMIKOCTel siBieHUs. J{aBlieHne noj MICKpUBIEHHON NOBEPXHOCTHIO kuakoctu. ®opmyna Jlamaca. OK 03
JlabGopaTopHble 3aHATHUS OK 04
JlaGoparopHas pabota Ne5. Onpenenenue ko3¢ puirieHTa NIOBEpXHOCTHOIO HATSXKEHHUSI 2 OK 05
Bcero no Teme: 4 OK 07
MK 1.1
1K 3.2
Tema 2.5. Coaepxkanue yueOHOIro MaTepuaJa OK 01
CaoiicTBa TBEépabIX | 1. TBEpuoe Teno. Kpucrammyeckre 1 aMmopdHbIe Telia. AHU30TPOIHUSA CBONCTB KPUCTAILIOB. 2 OK 02
TeN IInaBneHue M KpUcTaJUIM3aLUs. Y IelibHas TemIoTa miasaeHus. Cyonumanus. OK 03
Hedopmaru BEpaoro tena. Pactskenue u cxxarue. Casur. Moayins FOura. [lpenen ynpyrux OK 05
nedopMarui. OK 07
2.TeroBoe pacmmpeHue XKUAKOCTeH U TBEPABIX Tell, 00bEMHOE U JTMHEHHOE pacIIupeHue. 2

DHrapMOHU3M TEIUIOBBIX KOJIEOAHUI YaCTHI] BEIIECTBA KAaK MPUYKUHA TETIOBOTO PACIIUPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue YHEPTUH B (Pa30BBIX MEPEX0ax.

YpaBHeHHE TEIJIOBOTO OaaHca.
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Bcero o teme:

Pa3nes 3 DiekTpoamHamMuKa

35

Tema 3.1
DJleKTpHYecKoe
noJie

Copep:kanue y4eOHOTro MaTepuaa

1.Onexrpuszanus Tea u e€ nposBiIeHUs. DNEKTpUdIecKuil 3apsia. J(Ba BUa 3JIEKTPUUECKUX
3aps10B. [IpOBOIHUKY, TUATIEKTPUKH U ITOTYITPOBOJTHUKH. DJIEMEHTAPHBIA AJICKTPUUCCKUN
3apsl. 3aKOH COXpaHEHUs MIEKTPUUECKOTO 3apsija.

B3aunmogaeiictBue 3apsanioB. Toueunsie 3apsabl. 3akoH KyoHa.

2.0nektpudeckoe nojie. Ero feiicTBre Ha JIEKTPUIECKUE 3apsiIbl.

Hanpsioxkéanocts anextpuueckoro nods. [IpoOusiii 3apsn. Jlunun HanpsxEHHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE INEKTPUUYECKOE TTOJIE.

[ToTeHManbHOCTh 3JIEKTPOCTATUYECKOTO NOJIA. Pa3HOCTh NOTEHIIMAJIOB U HAIIPSIKEHUE.
[TorenimanpHas 3HEPrUs 3apsAaa B dJIEKTpocTaTuyeckom noie. [lorennuan
3JEKTPOCTATUUECKOTO MOJsA. CB3b HANPSYKEHHOCTH MOJIA U PA3HOCTH OTEHLIMAJIOB [T
ANEKTPOCTATUYECKOTO MOJISI (KaK OJJHOPOJIHOTO, TAaK U HEOJJTHOPOJIHOTO).

[IpuHuuMn cynepno3unuu 3JIeKTPUUECKUX MOJIEH.

3.ITone Toueunoro 3apsiaa. [lone papHOMepHO 3apsikeHHON cdepsl. [lone paBHOMEpHO
3apspKEHHOro 1o 00bEMyY 1apa. [losie paBHOMEPHO 3apsyKeHHON 0€CKOHEYHOM MI0CKOCTH.
Kaprunsl nMHUN HANPsHKEHHOCTH 3TUX MOJIEH M SKBUIIOTEHIUAIBHBIX IOBEPXHOCTEH.
IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIOBUE PABHOBECHS 3aps10B. J[BHyKeHNE
3apsKEHHON YaCTUIBI B OJHOPOJAHOM 3JIEKTPUYECKOM TIOJIE .

4. JIUdNEeKTPUKH B DJIEKTPOCTATUIECKOM TToJie. JludiekTpuueckasi MpOHUIIAeMOCTh BEIIIECTBA.
Konnencarop. D1eKTpo€MKOCTh KOHACHCATOPA. DINEKTPOEMKOCTh TIIOCKOTO KOHIEHCATOPA.
[TapannensHoe coenrHeHne KOHAEHcaTopoB. [locnenoBaTenbHOE COeIMHEHNE KOHAEHCATOPOB.
DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Bcero o reme:

OK 01
OK 02
OK 03
OK 05
OK 07

Tema 3.2.
3aKOHBI
MOCTOSIHHOI'0 TOKA

Coaep:xanue yue0HOro MaTepHaJia

1.Cuna toka. [TocTosiHHBIN TOK. Y CIIOBHS CYIIECTBOBAHUS TOCTOSTHHOTO JIEKTPUYECKOTO TOKA.
Ucrounnku Toka. Hanpsbxkenne U u OJIC £. 3akon OmMa i1 yyacTka 1eMu.

2.D7IeKTpUIECKOe COMMPOTUBIICHUE. 3aBUCUMOCT COIPOTHUBIICHUS OJTHOPOJIHOTO MPOBOIHUKA OT
€ro JUIMHBI U TJIOIIAIU TOTIEPEYHOr0 CEUeHHUs. Y IeJIbHOE CONPOTUBIICHUE BEIIECTBA.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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IlocnenoBarenpHOe, NapauIeIbHOE, CMEIIAHHOE COCAMHEHHE IPOBOAHMKOB. Pacuér
pa3BeTBIEHHBIX MeKTpHUecKux nenei. [lpasuna Kupxroda.

3.Pabora anekTpudeckoro Toka. 3akoH J[xoyns—Jlenna. DJIC u BHyTpeHHEE CONPOTHBIICHUE
HMCTOYHMKA TOKA. 3aK0oH OMa 117151 TOJIHOU (3aMKHYTOM) AJIEKTpUUECKOM 1enu. MouHocTh
ucroyHuka Toka. Koporkoe 3aMbikanue.

KonneHncarop B 1ienu mocTOSSHHOTO TOKA.

JlabopaTopHble 3aHATHS

JlaboparopHas padota Ne 6 mpodeccuoHamTbHO-OpUEHTUPOBAHHOTO cojiepxkanusi. OnpeneneHue
YI€IBHOTO COPOTUBIICHHUSL.

JlaboparopHas padota Ne 7 mpodheccnoHanbHO-OPUEHTHPOBAHHOTO COJEPIKAHUSI.
Omnpenenenne DJIC 1 BHYyTPEHHETO CONMPOTUBIICHUS HCTOYHUKA TOKA.

JlaboparopHast pabota Ne 8 mpodecCHOHATEHO-OPUEHTUPOBAHHOTO COACPKAHMS
HVccnenoBanue 3aBUCUMOCTH MOIITHOCTH OT HAIIPSKEHHUSL.

JIaboparopHast pabota Ne 9 mpoheccnoHaTbHO-OPHUEHTHPOBAHHOTO COCPIKAHUS
V3yyeHune 3aKOHOB MOCIIEI0BATEILHOTO M APAJUICIIEHOTO COSTUHEHU

Bcero o reme:

[IK 1.2
K 3.1
I1IK 1.4

Tema 3.3.
DJIeKTpUYecKHil
TOK B Pa3JIMYHbIX
cpeaax

Coaep:xanue yueOHOIro MaTepHuaJia

1. 3J'I€KTpI/I‘-I€CKa$[ IMPOBOAVMOCTD Pa3JIMYHbIX BEIICCTB. 3H€KTpOHHa$I MMPOBOAUMOCTD TBépI[BIX
METaJII0B. 3aBUCUMOCTh COIMPOTUBJICHHUA MCTAJIJIOB OT TEMIICPATYPHI. CBerHPOBO)II/IMOCTB.

2. IonynpoBoaauku. CoOCTBEHHAs! U IPUMECHAS TPOBOIUMOCTH TTOIYIIPOBOAHUKOB. CBOMCTBA
p—n-niepexoza. [1onynpoBoAHUKOBEIE TPUOOPBI.

3. DIEKTPUYECKHIA TOK B JIEKTPOIUTAX. DICKTPOIIUTHICCKAS TUCCOIHAIHS. DICKTPOITH3.
3axonbl Dapazes ISl dIEKTPOIN3a.

DnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HECAaMOCTOSITENbHBIN pa3psia. Paznuunbie
THUIIBI CAMOCTOSITENBHOIO pa3psna. Monuust. [1nasma.

Bcero o reme:

OK 01
OK 02
OK 03
OK 05
OK 07

Tema 3.4.
MarnuTtHoe moJie

Conep:xanue yueOHOT0 MaTepHaJia

1.B3zaumoieiicTBHE MOCTOSSHHBIX MAarHUTOB U IPOBOJHUKOB ¢ TOKOM. MarHutHoe mnoie. Bekrop
MarHuTHOM MHAYKIMH. [[puHIMN cynepno3uiuym MarHUTHBIX Nosiel. JIMHMM MarHUTHOU
VMHJYKLHH.

2.MarHuTHO€ I10JIe TIPOBOJHHUKA C TOKOM (IIPSIMOTO MTPOBOIHUKA, KATYIIIKA U KPYTOBOTO BUTKA).

OK 01
OK 02
OK 03
OK 05
OK 07
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OnbiT Opcrena.Cuita Amnepa, €€ HalpaBJICHUE U MOYJIb.

3. Cwuua Jlopenua, e€ HanpaBieHne U MOy Ib. [IBH)KEHUE 3apsKEHHON YacTULBI B OJHOPOIHOM 2
MarHuTHOM noje. Pabora cuibl JlopeHna.
MarunuTHoe nosie B Beuiectse. PeppoMarHeTuky, napa- u 1MaMarHeTHKH.
Bcero no teme: 5
Tema 3.5. Conep:kanue y4eOHOro MaTepuaa OK 01
DJIeKTPOMArHUTHA | 1 SIBNeHHE 2JIEKTPOMArHUTHOM MHAYKIMK. [10TOK BekTopa MarHuTHOM uuykimu. DJIC 2 OK 02
A MHAYKIUSA MHAYKIUMU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIMK Papazaes. BuxpeBoe 3J1eKTpuuecKoe moJie. OK 03
Toxku Dyxo. OK 05
2.9/1C uHIyKIMH B IPOBOJHUKE, JBIXKYLLEMCS B OJTHOPOJJTHOM MarHUTHOM moie. [Ipasuiio 2 OK 07
Jlenna .MuaykTuBHOCTB. KaTyIika HHAYKTMBHOCTH B LIENIN IIOCTOSIHHOT'O TOKA. SIBIeHUE
camonnaykiuu. IJ1C caMonHyKIuu.
3.OHeprusi MarHUTHOTO NOJIsl KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE HOJIE. 2
Bcero no teme: 6
Pa3znen 4 Kosebanus U BOJTHBI 35
Tema 4.1. Conep:xanue yueOHOro MaTepuaJia OK 01
Mexanuyeckue 1. KonebarenbHass  cucrema. CBoOoanble  kojeOanus. ['apmoHuyeckue  KoieOaHus. 2 OK 02
KoJ1edanus Kunemaruueckoe ¥ IMHAMHYECKOE ONHCAHHE. DHEPreTHYeckoe OMMCAaHUe (3aKOH COXPAaHEHHUS OK 03
MEXaHUYeCKOH sHepruun). BeIBoA IMHAMHUECKOTO ONMUCaHMs TApPMOHUYECKUX KOJIeOaHUl 13 UX OK 04
SHEPreTUYeCKOro M KHMHEMaTudyeckoro omnucaHus. Amminrtyna u ¢(asza konedanuil. CBs3b OK 05
aMIUTUTY/bl KoJeOaHUH MCXOJHOM BEIMYMHBI C aMIUIMTyJaMHU KojieOaHWi e€ CKOpOCTH U OK 07
YCKOpPEHHSL. K 1.2
2.Ilepuon m yacrora koneGanuil. Ileproa mambix CBOOOTHBIX KOJ€OaHMII MaTeMaTHYECKOTO 2 1K 1.4
MasTHHKA. [leproa cBOOOMHBIX KOJEOaHWH MPYXHUHHOTO MasTHHUKA. [IOHSATHE O 3aTyXarommx
KosnebaHusx. BeiHyxneHHble Konebanus. Pesonanc. PesonancHas kpuBas. BausiHue 3atyxaHus
Ha BUJ p€30HAHCHOM KPUBOW. ABTOKOJICOaHMUS.
JlabopaTopHble 3aHATHSA
JlabopaTtopHnas pabota Ne 10 Onpenenenne yCKOpeHUsI CBOOOTHOTO TafCHUS 2
Bcero no reme: 6
Tema 4.2. Coaepsxanue yueOHOro MaTepuasa OK 01
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DJIeKTPOMATHUTH
ble KOJIe0aHuA

1.Koneb6atenpHblil KOHTYP. CBOOOIHBIEC 3JIEKTPOMAarHUTHBIC KOJIeOaHUs B UI€aTbHOM
KosebarenbHOM KoHType. Popmyna Tomcona. CBsi3b aMILTUTY/IBI 3apsiaa KOHASHCATOPA C
aAMILTUTY/IOHN CHJIBI TOKa B KOJICOATEIbHOM KOHTYpE. 3aKOH COXPaHEHUS SHEPTHH B UACaTHBHOM
KoJIeOaTeJIbHOM KOHTYDE.

2.3aryxarolue 3JIeKTPOMarHuTHbIE KoeOaHus. BeIHyKI€HHbIE 3JIEeKTPOMarHuTHbIE
koseOaHus. [lepeMenHbll TOK. MOIIHOCTh NIEPEMEHHOTO TOKA. AMIUIUTYJHOE U AEHCTBYIOLIEE
3HAa4YEeHUE CUJIbl TOKA U HAIPSDKEHMS IIPU Pa3IndHOM (popMe 3aBUCMMOCTH EPEMEHHOT0 TOKa
OT BPEMEHH.

3.CunycouianpHbIN IEpeMEHHBINA TOK. Pe3ucTop, KoHACHCATOp M KaTyIIKa HHAYKTUBHOCTH B
LIENU CUHYCOMAAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKEHMUIA.

4 Uneanbubiit Tpanchopmatop. [IponsBoacTso, nepegaua u norpedaeHUe IMeKTPUIECKOM
SHEPTUH. DKOJIOTHYECKUE PUCKHU TP MPOU3BOJICTBE dJIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUSI 3JIEKTPOIHEPTUHU B TOBCETHEBHOM KU3HH.

Bcero o reme:

OK 02
OK 03
OK 05
OK 07

Tema 4.3.
MexaHnuueckne u
3JIEKTPOMATHUTHBI
€ BOJIHBI.

Coaep:xanue y4eOHOIro MaTepHuaJia

1.MexaHuueckue BOJIHBI, yCIOBHS UX pacnpocTpaHenus. [lonepedynsie 1 Mpo10JIbHBIE BOTHBIL.
[lepuon, ckopocTh pacrpocTpaHeHUsl U IJTMHA BOJIHBI. CBOWCTBA MEXaHUUECKUX BOJIH:
OTpa)keHue, mpejoMieHre, nHTepepeHIus U Tudpaxius.

2.. 3Byk. CKopocTh 3ByKa. I poMKOCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.
[ITymoBoOe€ 3arpsi3HeHUE OKPY>KaIoLIeH CpeIbl.

3. DIEKTPOMATHUTHBIE BOJHBI. Y CIIOBHS U3IIyYeHUs 2JIEKTPOMArHUTHBIX BOJIH. B3anMuas
opuenTtanus Bexktopos (E,)” (B,)” Vv~ B anexrpoMarauTHOM BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, TIPETOMIIEHHE, TTOJIAPU3AIUs, MHTEP(EPEHIIUS 1
audpakus.

4 . Ilkama OJICKTPOMArHMTHBIX BOJIH. HpI/IMeHCHI/IC OJICKTPOMArdHMTHBIX BOJIH B TEXHUKE U
ObITY. [IpUHIMITBI paInOCBSI3H U TeNeBUACHUS. Pagronokanus. DIeKTPOMAarHUTHOE
3arpsiI3HCHUE OKPYIKAIOIIEH CPeJIbl.

Bcero o reme:

OK 01
OK 02
OK 03
OK 05
OK 07

Tema 4.4.
Ontuka

Conep:kaHue y4eOHOTo MaTepuaa

1 .IlpsmonuHeliHOe pacpoCTpaHEHHE CBETa B OJJHOPOIHOM cpene. JIyu cBeta. Toueunsiit
HWCTOYHHK CBETA.
OTtpaxkeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paykeHui B IIIOCKOM 3epKalle.

OK 01
OK 02
OK 03
OK 04
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Cdepuueckue 3epkaa.

2 . [lpenomiienue cBera. 3aKOHBI MPEIOMIICHHS cBeTa. AOCOTIOTHBIN TOKa3aTeNb MPEIOMIICHUSI.
OTHOCHUTENLHBIN ITOKA3aTENb MIpCIOMIICHUA. ITocTOsIHCTBO 4acTOTHI CBETA U COOTHOIICHHE JJINH
BOJIH TIPU TEPEX0Je MOHOXPOMATHYECKOTO CBETa Yepe3 TPaHHUIly paszjelia JBYX ONTHUYCCKHX
Cpen.

3. Xox nyueit B mpusme. J{ucniepcus ceeta. CrnoxHbIi cocTaB 6enoro cBeta. L[Ber.

ITonHoe BHYTpeHHee oTpakeHue. [IpenenbHblil yroi MoJIHOro BHYTPEHHET0 OTPaXKEHHUS.
CoOuparomue 1 paccenBarolie JuH3bl. ToHkas nuH3a. DOKYCHOE PacCTOSIHHE U ONMTHYECKas
CHJIa TOHKOW JIMH3bl. 3aBUCUMOCTb (DOKYCHOT'O PACCTOSHUS TOHKOM C(epuuecKoil JIUH3bI OT €€
reoMCeTpu W OTHOCHUTCIBHOI'O IOKa3aTejisd MNPCIIOMIICHUA. CDopMyna TOHKOW  JIMH3HI.
VBennueHue, JaBacMoe JIMH30M.

4 Xon nyya, MpOLIEAIIEr0 JUH3Y O] MPOU3BOJIBHBIM YIJIOM K €€ IVIaBHOW ONTHYECKOW OCH.
ITocTpoenne n300pakeHU TOUKU U OTpE3Ka MPsIMOM B COOMPAOLINX U PACCEUBAOLINX JTMH3aX
n ux cucremax. Onruyeckue npubopsl. Pazpemaromas cnocoOHoCTh. ['11a3 kak onTuyeckas
cucrema. IIpenensl IpUMEHNMOCTH F€OMETPUYECKON ONTUKH. .

5 . BosnnoBas ontuka. WHrepdepenuus cera. KorepeHTHble HUCTOYHUKU. Y CIOBUA
HAOMIOACHNUS MAaKCUMyMOB W MHHMMYMOB B HMHTEPQEpPEHIMOHHONH KapTUHE OT JBYX
KOT€PEHTHBIX HCTOYHHUKOB. [IpuMeps! Kitaccudecknx MHTEPPEPEHIIMOHHBIX CXEM.

6 . Judpakuus ceera. JudpakiuronHas pemerka. Y ciopre HaOM0A€HUS TI1aBHBIX MAaKCUMYMOB
IIpH NaJJI€HUH MOHOXPOMAaTHYECKOIro CBeTa Ha TudpakinoHHYI0 peméTky. [lonspusamnus cera.

JlabopaTopHble 3aHATHS

JlaGopaTtopHnast pabota Nel1 Onpenenenne mokasaresns MPEJIOMIICHUS CTEKIIA

JlaboparopHas pabota Ne 12. OnpeneneHue JIHHBI CBETOBON BOJIHBI.

Bcero o reme:

OK 05
OK 07
[IK 1.2
K 3.1

Pa3nes S OCHOBBI CIeNMAJILHON TEOPHH OTHOCHTEILHOCTH.

Tema 5.1.

ConepxaHue y4eGHOro MaTepuaJjia

1.I'panunel TPUMEHUMOCTH KIIACCMYECKOW MeXaHuKH. [locTymaTel CHenuanbHON Teopuu
OTHOCUTENBHOCTH.  [IpocTpaHcTBeHHO-BpeMeHHOW wuHTepBai. [IpeoOpazoanust Jlopenia.
VYcnoBue npuyMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU W
COKpAIllCHUE IINHEL.

2.0Heprusi U UMNYJIbC PENATUBUCTCKONW dYacTUIbl. CBSI3b MacChl ¢ DHEPrUEH U UMMIYIHCOM
PENATUBUCTCKON YaCTHUILIBI. DHEPTUSI TTOKOS.

OK 01
OK 02
OK 05
OK 07
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Bcero o Teme:

Pa3jaen 6 DiieMeHTHI KBAHTOBOMH (PM3MKH 23
Conep:xanue yueOHOro MaTepuaJia OK 01
Tema 6.1. 1.PaBHOBECHOE TEIUIOBOE M3JIyYCHHE (M3TydeHUE a0COTIOTHO YEPHOTO Tea). 3aKOH CMEIICHUS 2 OK 02
Kopnyckyasipuo — | Buna. ['unoresa [Inanka o kBaHTax. OK 03
BOJIHOBO# 1yaJjiu3M OK 05
2. ®oronbl. DHeprus U uMmiyibe Gotona. Poroaddext. OnbiTel A.I'. CToneroBa. 3aKOHBI 2 OK 07
dhoTodrddekra. YpaBuenue DitHmreitHa s horoaddekra. «KpacHas rpanuma» Gororddexra.
3. JlaBiienue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETA Ha a0COJIFOTHO MOTJIONIAOIIYI0 U a0COTIOTHO 2
oTpaxkaroiyro noBepxHocts). OnbiTel [1.H. Jlebenena.
4. BonnoBble cBoiicTBa yactull. Bosnsl e bpoiins. J{nuna Bonnsl ae bpoitnsg u pazmepsl 2
o0JacTy JOKalu3aluy ABMKYIIelcs yacTulibl. KopmycKyssipHO-BOJIHOBOM Tyau3M.
Judpaxius 37eKTPOHOB Ha KPHCTaJIaX.
Crnenunduka usmepenuit B Mukpomupe. CooTHoueHus Heonpeaenénnocrei I 'eiizendepra.
8
Bcero no reme:
Tema 6.2. Coaep:xaHue yueOHOro MaTepuaJia OK 01
dusuka aroma 1.0OmnbITHI MO MCCIeI0BaHUIO CTpoeHUs aToMma. [Tnanerapnas moaens aroma Pezepdopra. 2 OK 02
[Tocrynatel bopa. M3nydyenue u nornomienne GOTOHOB MpU NEPEX0JIE aTOMa C OJHOTO YPOBHS OK 03
OHEPIUH Ha JPYTOM. OK 05
2.Bunpl ciektpoB. CriekTp ypoBHEH 3Hepruu aroma Boj1opoJia. CIIOHTaHHOE U BBIHYKAEHHOE 3 OK 07
n3nydenue cpera. Jlazep. TexHnueckue ycTporucTBa U TEXHOJIOTHYECKUE MTPOLECCHI:
CIIEKTPaJIbHBINA aHaJN3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIBIOTEP.
Bcero no teme: B
Tema 6.3. Coaepsxanue y4eOHOIro MaTepuaJa
®usuxa aromuoro | 1.Hyknonnas mozens sigpa ['elizen0epra—liBanenko. 3apsn sapa. MaccoBoe uucio siapa. 2 OK 01
Aapa u N3otonsl. PannoaktuBHOCTh. Anb(a-pacnaj. DIeKTPOHHbBIN U TO3UTPOHHBIN OeTa-pacmas. OK 02
3JIEMEHTAPHBIX ['amma-u3nydeHne. 3aKOH paJIMOAKTUBHOTO pacnana. PaqnoakTHBHBIE H30TOIBI B IPUPOJE. OK 03
YacTHIL 2.CBOICTBa HOHU3UPYIOIIETO U3Ty4YeHuUs. BiusiHue painoakTUBHOCTH Ha KHUBBIE OPTaHU3MBI. 2 OK 05
EctectBennsblil poH nznmyuenus. Jlozumerpust. JHEprus CBSI3U HYKIJIOHOB B Aape. S epHbie OK 07

cuiibl. Jleekt Macchl aapa.
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3.Anepubie peakiuu. Jlenenune u cunrtes saep. Anepusie peaktopsl. [IpoGaemMsl yripaBiaseMoro
TEPMOSIICPHOTO CUHTE3a. DKOJIOTUYECKUE ACTIEKThI PA3BUTHS SICPHON SHEPTETUKHU.

4 MeTo bl perucTpaliii U UCCIEOBAHUS AIeMEHTapHbIX YacTull. OyH/1aMeHTaJIbHbIC 2

B3auMoeicTBusA. baprnonsl, Me30HbI 1 enToHsbl. [IpencraBnenne o CTaHIapTHOW MOJEIIH.

KBapk- ranminonnast MoJieb aipOHOB .

5.®u3uka 3a npeaenamu CranaapTHoi Mojaenu. TéMHas MaTepusi U TEMHas SHEPTUs. 2

EaunctBo usnueckoil KapTUHBI MUpA.

Bcero no teme: 10

Pa3nen 72JieMeHTBI ACTPOHOMMHU M aCTPOPU3HKH. 6

Coaep:xaHue yueOHOro MaTepuaJa OK 01
Tema 7.1. 1 .Otansl pa3BuTus actpoHomuu. IIpukiagHoe U MUPOBO33PEHUYECKOE 3HAUEHHUE aCTPOHOMMUH. 1 OK 02

[TpuMeHUMOCTB 3aKOHOB (DU3HMKH TSI O0BACHEHUS MTPUPOJIbI KOCMHUYECKHUX O0OBEKTOB. OK 03

2 .Metoapl acTpoHOMHYECKHX uccienoBanuidi. COBpEMEHHBIE ONTHYECKHE TEIECKOIIHI, 1 OK 05

paauoTeneckonsl, BHeaTMoc(hepHas actpoHomus. Bua 3BE3gHoro Heba. CozBe3ausi, sipKue OK 07

3BE3/1bI, MJIAHETHI, X BUIUMOE JBUKEHUE.

3 .Conneunas cuctema. Cosnile. CoaHeyHas akTUBHOCTh. Microunuk sHeprun CoHIa u 3BE371. 1

4 .3BE31bI, NX OCHOBHBIE XapaKTEPUCTHKHU. J(narpamMma «CHeKTpallbHbII KJIacC — CBETUMOCTD. 1

3BE3bI TJIABHOW TMOCJIENOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTBY» JUISl 3BE3]

TJIAaBHOM TOCTeA0BaTeNIbHOCTU. BHYTpeHHee cTpoeHue 3BE31. COBpeMEHHBIE MPEACTABICHUS O

MIPOMCXOXKACHUH U 3BooIMK CoJIHIA U 3BE3]. DTalbl )KU3HU 3BE3 L.

5 .Mneunsii [Iyte — Hama ["anaktuka. [lonoxenue n neuxxkenune Connua B ['anaktuke. Tumsl 1

rajiakTuk. PanguoranakTiku v kBazapbl. YEpHBIE ABIPHI B S/IpaxX rajakTUK.

6 . Bcenennas. Pacumpenue Bcenennoil. 3akoH Xa06ma. Paz0eranume ramaktuk. Teopus 1

Bonpmoro  B3peiBa. PenmkroBoe m3mydeHue. MacmrabHas — cTpykTypa  BceneHHOM.

Mertaranaktuka. Hepeménasie mpo6ieMbl aCTPOHOMHUH.

Bcero no reme: 6

NuauBuayaabHbIi 39
MPOEKT
KoncyabTanun 2
CamocrosiTesibHas paboTa 12
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IK3aMeH

Bcero:

213
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3 YCJIOBUS PEAJIM3ALIAU PABOYEM ITIPOT'PAMMBI YUEBHOI'O IIPEJMETA

3.1 MaTtepuajibHO-TEXHUYECKOE o0ecrevyeHmne

Jlist peanu3anuu MporpaMMbl y4eOHOTO TMPeaMeTa NMPEeIyCMOTPEHBI CIECIYIOIINE CIICIHATbHBIC
MOMEIEeHUs: KaOUHET (PU3uKU

O6opynoBanne kaOWHETa PUUKH:

M0CAI0YHBIC MECTA M0 KOJIMYECTBY O0YUaIOIIHXCS;

pabouee MECTO IperoaaBaTels;

y4eOHO-TIJIAaHUPYIOIAst JOKYMECHTAIHS;

JIUJTAKTUYECKUI MaTepuail,

KOMIUIEKT Y4eOHO-HATJISIIHBIX MTOCOOMH o (pu3mke

- TemaTu4deckue TaOJIUIIBI 10 PUBKKE

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

- pabodee MECTO IpenoaBaTeds;
- y4eOHO-TUTAHUPYIOIIAs JOKYMEHTAITHS;

JMJTaKTUYECKUI MaTepuall,

KOMIUIEKT Y4eOHO-HATISIIHBIX TOCOOMH 1o pu3nKe
. TemaTrnueckue TaOIUIBI IO HU3UKE
. Buneopunbmer
. Ocuumnorpad
. [ImuTka snexkrpuyeckas
. IllcuxpomeTp
. AMIiepMeTp CTpenoYHbIN
. BoneT™meTp cTpenounslit
. MamuHa BoiaHOBas
. Mopenb KpUCTAIIIMYECKON PEIETKH
10. IIpubop 15 n3yueHus ra30BbIX 3aKOHOB
11.ITIpubop anst HaOMIOAEHUS TEIIOBOTO PACHIMPEHUS
12. Monens nedopmariuii TBEPAOTO TEIa
13. Mojienb CHIT MEXMOJIEKYISIPHOTO B3aMMOIEHCTBUS
14. DnekTpomMeTpsl
15. MamuHa snekTpodopHas
16. Monenb 31eKTpocueTIYnKa
17. Habop 111 AEMOHCTPALIUU CIIEKTPOB AJIEKTPUUYECKOTO OIS
18. Konnencatop nepeMeHHOM EMKOCTH
19. Tpanchopmarop yHUBEpCATBHBIN
20. Jlazep ra3oBslii
21. Habop mo MarueTusmy
22. Habop nmosyrnpoBOIHUKOB
23. PeocTaTsl OI3yHKOBBIE
24. CynTtaHbl JIEKTPUIECKUE
25. Ilamouku u3 cTekia, >00HUTA
26. [Ipubop nmst u3ydenus npasuiia JleHma
27. HabGop nuH3 1 3epKa
28. TpyOka Pentrena
29. ®oToOCBETUTENBHAS CKAMbBS
30. IlITatuBsl
31. luramMmoMeTpsl 1abopaTopHBIE
32. bpycku
33. HaGop rpy30B 110 MEXaHHUKE

O 01N DN B W~
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34 JIuneiiku

35. Becbl TexHMUECKHE

36.Pa3zHoBechl

37. Habop kaopuMeTpoB

38. Habopsl Ten o KaaopuMeTpuun

39. TepmomeTphbl

40. Amnepmerpsl 1a00paTOpHbIE

41. BombT™MeTpHI TaOOpaTOPHBIC

42. Knroun 3aMbIKaHUsI TOKA

43. Pe3ucTopsl MPOBOJOYHbBIC

44. BeipsaMuTenb

45. MuaMIepMeTpbl

46. PeocTatsl 10JI3yHKOBbIE

47. IIpubop CreKTpOCKOI

48 udpakuonHas pemeTka. [loMenienne uist caMOCTOSATEIbHON PaOOTEHI.
3.2 UudopmanmonHoe obecrnedyeHue
IlepeyeHb OCHOBHOM M JOMOJHUTENBHOM JIUTEPATYPHI, JIEKTPOHHBIX PECYPCOB:
OcHoBHas nTuTeparypa:

1. KacesinoB, B. A. ®usuka. 11-it knacc (yrnyOnéHHbIM ypoBeHb) : yueOHuK / B. A.
KacesinoB. — 11-e u3znm., crep. — Mocksa : IIpocBemenue, 2023. — 511 c. - ISBN 978-5-09-
103622-0. - Tekcr : anextponHsiit. - URL: https://znanium.ru/catalog/document?id=432636

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

JlononHuTebHAS TUTEpATYpA!

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. [TapdentreBoit. — 10-e uz., cep.
— Mockga : [IpocBemenue, 2023. — 432 c. - (Kmaccuueckwnii kypc). - ISBN 978-5-09-103619-0.
- Tekcr : anexrponnsIit. - URL: https://znanium.ru/catalog/document?id=447179&pid=2089896;

2. Moskumres, I'. 5. ®usuka. 11-if kiracc. ba3zossriii u yrinyonéHnsIi yposuu / . 5.
Msxkuies, 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 OLICHKa PE3YyJIbTaTOB OCBOCHHUA IPEAMETA IPEAYCMATPUBACT CICAYIOUIUC
KOHTPOJIbHO-OLICHOYHBIC CPCACTBA:

Koanl komnerennuii KoHTpPO/ILHO-011eHOYHbIE CPeACcTBA
(OK,IIK)
OKO01 - TECTOBBIE 3aJaHUS
OKO02 - HaOJIoZIGHNEe 3a BBINOJIHEHHEM JIabopaTopHBIX pabdor Nel-12,
OKO03 OIICHKA MX BBIITOJHEHHS,
OKO04 - OIICHKA BBIMOJIHEHUS TPAKTUYECKON pabOThI;
OKO05 -OlI€HKA BHITIOJIHEHHS 3a4€THOTO 3aJaHH;
OKO07 - pedepatbl, TOKIAIBI,
I1K1.2 -YCTHBIH OIpOC.
I1K1.4
IIK 3.1
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