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1 OBIIASI XAPAKTEPUCTHKA PABOYEM ITIPOT'PAMMbBI YYEBHOTI'O

IMPEJIMETA
«Duzuka»

1.1 Mecto y4eOHOro mnpeaMera B CTPYKType HPOrpaMMbl HNOATOTOBKH CHENHMAJINCTOB

CpeaHero 3peHa

VYuebnblii npeamer «Pu3nKa» OTHOCUTCA K IpeAMeTHON obmactu «EcTecTBeHHO -Hay4HbIe
npeaMeTsl» U 0011e00pa3oBaTeIbHOMY LUKIY IPOrpaMMbl IHOJATOTOBKU CIIELUAINCTOB CPEIHETO

3BCHA.

1.2 TpeGoBaHus K pe3yJibTaTam
Pesynbrarom ocBoeHus yueOHoro npeamera «®Dusmka» gBISE€TCS ONPENCICHHBIN 3Tall

c(OpPMHUPOBAHHOCTH CIEAYIOLUIUX OOIIUX U TPOHEeCCHOHATBHBIX KOMITIETEHIIUH!

Kox v HanmenoBanue

IlnanupyemMble pe3yJibTaThbl OCBOEGHHS NpeaMeTa

¢popMupyembIx Oo61mme IIpeameTHbIC
KOMIIeTeHIH
OK 01 Boi6upats crioco0Obt B yacTu TpyaoBoro - ¢hopMHPOBAHHOCTH

peleHHs 3a1a4
npoQeCcCHOHAILHON
JeSITeIIbHOCTH
MMPUMCHHUTCIIbHO K pa3JINYHbIM
KOHTEKCTaM

BOCIIMTAHMSL:

- TOTOBHOCTH K TPYY,
OCO3HAHUE IICHHOCTH
MacTepCTBa, TPYI0JII00HE;

- TOTOBHOCTh K aKTUBHOM
JeATCIIbHOCTH
TEXHOJIOTHYECKOU U
COLMAJIbHOW HAIPaBJIECHHOCTH,
CIIOCOOHOCTh UHUITUUPOBAT,
IJIAHUPOBATh U
CaMOCTOSTEJILHO BBITIOJIHATH
TaKylo JIeATeIbHOCTb;

- MUHTEpEC K pa3IudHbIM
cthepam npodeccHoHATBHOM
JEATEIIbHOCTH,

Osiaaaenue
YHHBepPCAJIbHbIMH
Yu4eOHbIMU
NMo3HABATEJIbHBIMU
JeHCTBUSIMM:

a) 0a30BbIe JJOTHYECKHE
JleliCTBUA.

- CaMOCTOSITEIILHO
(dbopMynupoBath 1
aKTyallu3UpoBaTh MpooIeMy,
paccMaTpuBaTh e
BCECTOPOHHE;

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

- OIIPEACIATh 1NN
JeATeIIbHOCTH, 33/1aBaTh

IPEJCTaBICHUNA O POJIU U
MecTe (PU3NKH U aCTPOHOMHUH
B COBPEMEHHOW HAyYHOU
KapTUHE MUPA, O
cucTeMoobpa3ymomeil poiau
($U3UKHN B pa3BUTHU
€CTECTBEHHBIX HayK, TEXHUKH
Y COBPEMEHHBIX TEXHOJIOTUH,
0 BKJIaJIE POCCUMCKUX U
3apyOEKHBIX YUCHBIX-
(U3UKOB B pa3BUTHE HAYKH;
MOHUMaHHE (PU3NUECKON
CYIIHOCTH HaOJII01aeMBbIX
SBJICHU MUKPOMUDA,
MakpOMHpa U MEraMupa;
MNOHMMAaHUE POJIH ACTPOHOMHHU
B IIPAKTUYECKOU
JIeSITEJIbHOCTH YeJIOBEKa U
JAJIbHEHUIIIEM HAy4YHO-
TEXHUUYECKOM Pa3BUTHH, POJIH
¢u3uku B GOpMHUPOBAHUHU
Kpyro3opa u
(byHKIIMOHATBLHOU
IPaMOTHOCTH YeJIOBeKa JJIst
pELIECHNs TPAKTUYECKUX
3ajady;

- BIIQJETh
OCHOBOIOJIATal0IIUMU
(bU3NUECKUMU MTOHATHAMU U
BEJIMYUHAMU,
XapaKTepU3yIOIUMU
¢buznyecKkre Ipouecchl
(CBSI3aHHBIMH C
MEXaHUYECKUM JBH)KEHUEM,
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MapaMeTpbl U KPUTEPUU UX
JOCTHKCHMUS,

- BBISIBJIATh 3aKOHOMEPHOCTH
Y IPOTUBOPEYUS B
paccMaTpUBAEMBbIX SIBJICHUSIX;
- BHOCUTh KOPPEKTHUBBI B
JIeSITeILHOCTD, OIICHUBATh
COOTBETCTBUE PE3YIIBTATOB
1LIeJISIM, OLICHUBAaTh PUCKHU
MOCJIEICTBUM ACATEIbHOCTH;
- pa3BUBATh KPEATUBHOE
MBIILJIEHUE MPU PELLICHUN
YKU3HEHHBIX TIPOOIIEM

0) 0azoBBIE
HCcCIeI0BaTeIbCKIe
JeHCTBHUA:

- BIIaJIeTh HaBBIKAaMU y4eOHO-
HCCIIEI0BATEIBCKON 1
MPOEKTHOM JESATEIBbHOCTH,
HaBBIKaMH pa3pelieHust
pooem;

- BBISIBJISITh IPUYMHHO-
CIICACTBCHHEIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/1auy,
BBIJIBUTaTh TUIIOTE3Y €€
peleHus, HaXOIUTh
apryMEHTBI I
JIOKa3aTeJIbCTBA CBOUX
YTBEPKICHHI, 3a]1aBaTh
rapaMeTpbl U KpUTEpUU
pELICHHUS;

- AaHAJIU3UPOBATh MOJYUYECHHbIE
B XOJIE€ PEIICHU 3a]]a4u
pe3yabTaThl, KPUTUUECKH
OLIEHUBATh WX JOCTOBEPHOCTb,
MIPOrHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

- YMETb NIE€PEHOCUTh 3HAHUS B
MO3HABATENIbHYIO U
MPAKTUYECKYIO0 00TIacTH
JKU3HEACATCIBHOCTH;

- YM€Tb UHTETPUPOBATH
3HAHUS U3 Pa3HbIX
MIpeIMETHBIX 00NacTe;

- BBIJIBUTATh HOBBIE HJIEH,
npeaJiaraTb OpUruHaIbHbIC
MOJXO0/Ibl U PEUIEHUS;

- CIOCOOHOCTh UX
HCIIOJIb30BAHUS B
IMO3HABATCILHOU U
COIMAJIbHOW MPAKTUKE

B3aMOJCHCTBUEM TEJI,
MEXaHHYECCKUMHU
KoJIcOaHHMSIMH M BOJIHAMU;
ATOMHO-MOJIEKYJISIPHBIM
CTPOEHHEM BEIIECTBA,
TEIJIOBBIMH ITPOLIECCAMH;
AJIEKTPUYECKUM U MAarHUTHBIM
MOJISIMU, DJIEKTPUYECKUM
TOKOM, 3JICKTPOMAarHuTHbIMU
KOJIEOAHHMSIMU M BOJIHAMU;
OINTHYCCKHUMHU SBICHUSIMH;
KBAHTOBBIMU SIBJICHHUSIMH,
CTPOEHUEM aTOMa U aTOMHOI'O
s71pa, paIu0aKTUBHOCTHIO);
BIAACTh
OCHOBOITOJIAraro MU
aCTPOHOMHUYECKUMU
MTOHSATHSMH, ITO3BOJISIOIINMHU
XapakTepHU30BaATh MIPOLIECCHI,
MPOUCXOISIIME HA 3BE3/1aX, B
3BE3/IHBIX CUCTEMaX, B
MEKTaJJaKTHYECKOU cpelie;
JIBHJKEHHE HEOECHBIX TE,
SBOIIIOLIUIO 3BE3[ U
Bcenennolii;

- BJIQJIE€Th 3aKOHOMEPHOCTSIMHU,
3aKOHAaMU U TEOPUSIMU (3aKOH
BceMHUpHOTO TsAroTenus, I, II u
111 3axonsr HeroTOHA, 3aKOH
COXPAHEHHUS MEXaHUYECKOU
SHEPIruH, 3aKOH COXPaHEHUS
MMITYJIbCA, PUHIINI
CYNEpPIO3UIUU CHJI, TPUHLIMIT
PaBHOIIPaBHOCTH
HWHEPIUAIbHBIX CHCTEM
OTCYETA; MOJIEKYJISIPHO-
KUHETUYECKYIO TEOPHUIO
CTPOEHUS BELIECTBA, Ia30BbIE
3aKOHBI, IIEPBBII 3aKOH
TEPMOJAMHAMUKH; 3aKOH
COXPaHEHUS JIEKTPUUYECKOTO
3apsana, 3akoH Kynona, 3akoH
Oma 11 ygacTka 1eru, 3aK0H
Owma 1151 MOJIHOM
AIEKTPUYECKOM LIETIH, 3aKOH
Jxoyina - JIeHna, 3akoH
AIIEKTPOMArHUTHOM
MHIYKIWU, 3aKOH COXPAHEHUS
SHEPIruH, 3aKOH
IIPSAMOJIMHEMHOTO
pacrnpoCTpaHEeHUs CBETa,
3aKOH OTPAXKEHUs CBETA,




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

- chopmupoBaTH YMEHUS
pelaTh pacyeTHbIC 33]a49u C
SIBHO 33JJaHHOU (hU3HUECKON
MO/IEJIBIO, UCTIONB3YS
(du3nYecKue 3aKOHbI U
MIPUHIIMITEL; HA OCHOBE
aHaJIM3a YCIOBHS 3a/1a41
BbIOUpATh (PU3NYECKYIO
MO/IEJIb, BBIJCIISATh
(u3HYEeCKrEe BETUYNHBI U
dbopMyIibl, HEOOXOIUMBIE IS
€¢ peIICHHS, TPOBOHTH
pacyeThbl U OLICHUBATh
PEATEHOCTH ITOJTYICHHOTO
3HA4YCHUsT HPU3NICCKOI
BEJIMYUHBI; peIiaTh
KaueCTBEHHBIC 3a]a4H,
BBICTpaWBas JIOTHYECKH
HEMPOTUBOPEUYHUBYIO LIETIOUKY
pacCy)IEHHUI C OOpPOM Ha
W3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
buznueckre SBICHUS

OK 02 Wcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOMCKa, aHaJIn3a u
HMHTEpIIpeTaluy HHHOpMAIIUH,
1 UTHPOpPMAIMOHHBIE
TEXHOJIOTHH JJIsl BBITTOJIHEHUS
3a/1a4 MpoeCcCHOHATILHON
JeSITeIbHOCTH

B o0sacTi neHnocTu
HAYYHOI'0 MO3HAHUSL:

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

- COBEPIIICHCTBOBAHUE
SI3BIKOBOM M YHUTATEIHCKOMN
KYJIBTYPBI KaK CpeIcTBa
B3aMMO/JICHCTBUS MEXKTY

-copMHUpPOBATH YMEHUS
YUYHUTBIBATH TPAHUIIBI
MIPUMEHEHUS U3yYEHHBIX
bu3HYECKUX MOJeNeH:
MaTepHalibHas TOUYKA,
WHEepLUaibHasl CUCTEMA
OTCYETa, UCATLHBIN I'a3;
MOJIETIN CTPOEHUS ra30B,
KUIKOCTEH U TBEPABIX Tell,
TOYEYHBIN IIEKTPUUECKUI
3apsij, siAepHas MOJEb
aToMa, HyKJIOHHasi MOJIEJb
aTOMHOTO SI/Ipa MPU PEIICHUHN
buznyecKkux 3a1ay;

- chopmMHpoBaThH
COOCTBEHHYIO MO3HIIHIO 110
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JOABMHU U TIO3HAHUSI MUDA;

- OCO3HaHHUE LIEHHOCTH
Hay4YHOH J1eTeIbHOCTH,
TOTOBHOCTb OCYILIECTBIISITh
IIPOEKTHYIO U
HCCIIEI0BATENBCKYIO
JeSITeIbHOCTD
WHAWBUIYAIBHO U B TPYIIIE;
OsBJjaanenue
YHUBEPCAIBLHBIMH
Y4eOHBIMHU
M03HABATEJILHBIMH
JAeHCTBUSIMU:

B) padorta ¢ nHgopManmeii:
- BJIaJIeTh HaBbIKAMU
MOJy4YeHUs: HUHPOPMALIUH U3
HCTOYHHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEITLHO
OCYIIECTBIISITH MIOUCK, aHAIIN3,
CHCTEMaTHU3alHI0 U
MHTEPIPETAINIO HHPOPMALIUN
pa3IUYHbIX BUIOB U GOpPM
MIPECTABIICHHUS;

- C03/1aBaTh TEKCTHI B
pa3nu4HbBIX (hopmaTax ¢
y4ETOM Ha3HAYCHUS
nHGOpPMAIIMY U [IETEBON
ayJUTOpUH, BbIOUpast
ONITUMAIILHYIO (hOpMy
MPEJCTaBICHUS U
BU3YyaJIN3aIliH,

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

- ICTIIOJI30BATh CPEJCTBA
MH(POPMAIMOHHBIX U
KOMMYHHUKAITHOHHBIX
TEXHOJIOTU B pelLICHUH
KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX U
OpTaHU3aIMOHHBIX 33144 C
co0uroIeHreM TpeOOBaHHIH
APTOHOMHKH, TEXHUKH
0e30IMaCHOCTH, TUTHEHBI,
pecypcocOepeKeHus,
MIPABOBBIX U ITUYECKUX HOPM,
HOPM MH(OPMaLMOHHON
0e30IMacHOCTH;

- BIIJIETh HaBBIKAMHU
pacro3HaBaHMsl U 3aIIUTHI

OTHOIICHUIO K (PU3UIECKOM
uHpOpMaILKH, TOIy4aeMOH U3
Pa3HBIX HCTOYHHUKOB, YMETh
UCIIOJIb30BaTh IIU(POBHIE
TEXHOJIOTUH IS TIOUCKa,
CTPYKTYPHUPOBAHUS,
UHTEPIIPETaluH U
npecTaBiIeHus yueOHoM U
HaYYHO-TIOIYJIIPHOM
uHpOpMaLNY; Pa3BUTh
YMEHHSI KPUTHYECKOTO
aHaJIM3a [10JIy4acMOU
uHpopmaruu
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nHpopManuu,
MH(POPMAIIMOHHOMN
0€30MacHOCTH JINYHOCTH

OK 03 IInanupoBatsb u
peann3oBBIBaTh COOCTBEHHOE
npodeccCuoHaIBHOE U
JUYHOCTHOE Pa3BUTHE,
IpeANPUHUMATEIBCKYIO
JeATEIILHOCTD B
npodeccnoHaabHOM chepe,
UCIIONIb30BATh 3HAHUS 110
(rHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTYaIUsIX

B ob6sacTi 1yX0BHO-
HPaBCTBEHHOI0
BOCIIMTAHMUS:

-- ¢(hOpMUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS,
3TUYECKOTO MTOBEJCHUS;

- CIIOCOOHOCTB OIICHUBATH
CUTYALUIO U IPUHUMATh
OCO3HaHHBIE PEIICHMUS,
OPUEHTHUPYSICh HA MOPAIBHO-
HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

- OCO3HAaHME JIMYHOTO BKJIAJa
B IIOCTPOECHHUE YCTOMYHUBOTO
Oymymiero;

- OTBETCTBEHHOE OTHOIICHUE K
CBOMM POJUTENSIM U (MIIN)
JPYTUM 4JIEHaM CEMbH,
CO3/IaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOT'O IPHUHATHUS
LIEHHOCTEN CEMEMHOM )KU3HU
B COOTBETCTBHUU C
TpaauLUsAMU Hapo10B Poccuu;
OBJ1aeHue
YHHMBeEPCAJIbLHbBIMHA
peryJsiTHUBHbIMHU
AefiCTBUSIMU:

a) CaMOOPraHu3aLMA:

- CaMOCTOSITEIBHO
OCYULIECTBIISATh
MO3HABATEIHHYIO
NeSATEIbHOCTbD, BBISIBISThH
MpOOJIEeMbI, CTAaBUTh U
dhopmynupoBaTh COOCTBEHHBIE
3a/1a4¥ B 00pa3oBaTEIbHON
NEeSATETLHOCTH M KU3HEHHBIX
CUTYaIUX;

- CAaMOCTOSITEIILHO COCTaBIIATh
TJIaH PEIICHUs MPOOIEMEI C
Y4ETOM UMEIOITUXCSI
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEN U
MIPEATIOYTEHUN;

- 1aBaTh OLIEHKY HOBBIM
CUTYaLUSIM;

CIOCOOCTBOBATH
(hOpMUPOBAHUIO U
MIPOSIBJIEHUIO IIUPOKOU
SPYAMIIMH B Pa3HBIX 00JacTIX

- BJIaJICTh OCHOBHBIMU
METOAAMHU Hay4YHOT'O
MO3HAHUS, UCTIOJB3YEMbIMU B
¢bu3uKe: IPOBOJUTH IIPSIMbIE U
KOCBEHHbIE U3MEPEHUS
(bu3n4ecKuX BEIUYUH,
BBIOMpAst ONITUMAIIbHBIN
croco0 u3MepeHus u
UCTIOJIb3Ysl U3BECTHBIC
METO/bI OLICHKU
IIOTPELIHOCTEN U3MEPEHUH,
IIPOBOJIUTH UCCIIEOBAaHUE
3aBUCUMOCTEH (hHU3UYECKIX
BEJIMYMH C MCII0JIb30BaHUEM
IIPSAMBIX U3MEPEHUH,
OOBSICHATD IOJTY4YEHHBIE
pe3yJIbTaThl, UCIIOJIb3YS
bu3nyeckre Teopun, 3aKOHBI
Y TIOHSITHS, ¥ JIJIaTh BHIBOJIBI,
co0uo1aTh NpaBuiia
0e301acHOro Tpyaa npu
IIPOBE/IEHUU UCCIIEIOBAaHU B
paMKax y4eOHOTO
HKCIEpPUMEHTA U y4eOHO-
HCCIIEN0BATEIBCKON
JeSITeIbHOCTH C
MCIOJIb30BaHNEM LU POBBIX
U3MEPUTENBbHBIX YCTPOUCTB U
1ab0paTopHOTo
00opynoBaHus;
c(hopMUPOBAHHOCTH
NpeJCTaBICHUN O METOIax
MOJIy4YEeHHUs] HAyYHbIX
ACTPOHOMUYECKUX 3HAHMI
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3HAHWM, IIOCTOSHHO
MOBBIIIATH CBOM
o0OpasoBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:
KCII0b30BATh MPUEMBI
pedekcuu s OICHKH
CHUTYyalluu, BBIOOpa BEPHOTO
pelIeHMUS;

- YMETb OLIEHUBATh PUCKHU U
CBOEBPEMEHHO NMPUHUMATh
pelIeHus 10 UX CHUXKEHUIO;
B) AMOIMOHAJIbLHBLIH
HHTEJIEKT,
NPeAnoJaramui
copMHpPOBAHHOCTD:
BHYTPEHHEH MOTHBALUH,
BKJIFOYAIOILIEH CTPEMIICHHE K
JTOCTH>KCHHIO 1IEH U YCIIEXY,
OIITHMHU3M, HHULIMATUBHOCTb,
YMEHHE JIEMCTBOBATh, UCXOS
W3 CBOMX BO3MOKHOCTEH;

- DMIIATHH, BKIIIOYAIOIICH
CIIOCOOHOCTH ITOHUMATh
SMOILIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTBIBATh €r0 IPH
OCYIIECTBJICHUU
KOMMYHHKAIUH, CIIOCOOHOCTD
K COYYBCTBUIO U
COMEPEKNBAHUIO;

- COIMAILHBIX HABBIKOB,
BKJTFOYAIOIIUX CTIOCOOHOCTH
BBICTpPaNBaTh OTHOILIEHUS C
JPYTUMU JTIObMU,
3a00TUTbHCS, IPOSBIIATH
WHTEpEC U pa3pelaThb

KOH(JIMKTBI
OK 04 D¢ dextuBHO - TOTOBHOCTb K - OBJIAJIETh YMEHUAMU
B3alMOJICIICTBOBATD U CaMOpa3BUTHIO, paboTaTh B rpynime ¢
paboTaTh B KOJJIEKTUBE U CaMOCTOATENbHOCTU U BBITIOJIHEHUEM Pa3JIMYHBIX
KOMaHie CaMOONPEIEIECHUIO; COLIMATIBHBIX POJIEH,

-OBJIaJICHE HAaBBIKAMU
y4eOHO-UCCIIEeI0BATEIbCKOM,
MPOEKTHOM U COLMATIbHOM
NeSTeTbHOCTH;

OBaanenue
YHHUBEPCAJbHbIMH
KOMMYHUKATHUBHBIMU
AefiCcTBUSIMHU:

0) coBMecTHast
NAesITeJIbHOCTD!

- IOHUMAaTh 1 UCTOJb30BaTh

TUTAHUPOBATh PabOTy TPYIIIBL,
paIoHaIbHO PACIIPEAETATh
JIeATETbHOCTh B
HCCTAHAAPTHBIX CUTYyaluAX,
aJICKBaTHO OIIEHUBAThH BKJIAJl
KaXJIOTO U3 YYaCTHHUKOB
TPYIIIBI B peLIEHUE
paccMaTpuBaeMoi TPOOIeMBI
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MPEUMYIIECTBA KOMaHIHON U
WHIUBUAYAIBHON pabOTHI;

- IPUHUMATb LIEJIH
COBMECTHOM JIESATCILHOCTH,
OpraHU30BbIBATH U
KOOPJAMHHUPOBATH JIEHCTBUS 110
€€ JIOCTUKEHUIO: COCTaBIIATh
IIJIaH ACUCTBUH, PACIIPEIEIIATh
pOJIM C yYETOM MHEHUU
Y4aCTHUKOB 00CYyKIaTh
pe3yabTaThl COBMECTHOU
paboTsr;

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

- OCYIIECTBJISITh TTO3UTUBHOE
CTpAaTernyecKoe MOBEJCHUE B
Pa3IMYHBIX CUTYAIIHUSX,
MPOSIBISATH TBOPUYECTBO U
BOOOpakeHue, ObITh
WHULIMATUBHBIM

Osianenue
YHHMBEPCAJIbHBIMHA
peryJsiTUBHBIMHU
JNeHCTBUSAIMU:

') NPUHATHE Ce0s M APYTrHX
JIoaein:

- MPUHUMATh MOTHUBBI U
apryMeHThI IpYTUX JIOAeH
P aHAJIN3€ Pe3yIbTaTOB
NeSATEeIbHOCTH;

- MpU3HABATh CBOE MPaBO U
MpaBo JAPYTUX JOJEH Ha
OIUOKU;

- pa3BHUBaTh CIIOCOOHOCTH
MMOHUMATb MUP C TIO3UIIUU
JPYTOro 4ejJoBeKa

OK 05 OcymiecTBisiTh YCTHYIO
Y IUCbMEHHYO
KOMMYHUKAITUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccniickoit denepanyu ¢
y4eTOM 0COOeHHOCTEeH
COITMATBHOTO M KYJBTYPHOTO
KOHTEKCTa

B o0J1acTu 3cTreTHYeCKOro
BOCIIMTAHUS:

- ACTETUYECKOE OTHOIICHUE K
MUDY, BKIIIOYast 3CTETUKY
ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA,
criopTa, Tpyaa u
OO0IIECTBEHHBIX OTHOLLICHUA;
- CIIOCOOHOCTh BOCIIPUHUMATh
pa3InYHbIe BUbI UCKYCCTBA,
TPaJUIIN ¥ TBOPYECTBO
CBOETO M IPYTUX HApOJOB,

- copMUpOBaTH YMEHUS
pacmo3HaBaTh (pU3NUECKHe
sBJIeHUs (TIpOIIECChI) U
OOBSICHATh UX HAa OCHOBE
M3YYEHHBIX 3aKOHOB:
paBHOMEPHOE U
PaBHOYCKOPEHHOE
MPSIMOJIMHEITHOE IBUYKEHUE,
cBO0OOIHOE MaJeHUE TEN,
JIBJKEHHE 110 OKPY>KHOCTH,
WHEpLUs, B3aUMOJIEHCTBUE
Tell, KoJie0aTeIbHOe
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OLIYIATh YMOLMOHAJILHOE
BO3/EHCTBUE UCKYCCTBA;

- YOSXKJICHHOCTD B
3HAYUMOCTH JUIsl INYHOCTH U
o01iecTBa OTEUEeCTBEHHOTO U
MUPOBOTO UCKYCCTBA,
STHUYECKHUX KYJIbTYPHBIX
TpaaULIHI U HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTb K
CaMOBBIPAKEHUIO B Pa3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHHE
MIPOSABIIATH KayecTBa
TBOPYECKOM JINYHOCTH;
OsBJaanenue
YHHMBeEPCAJIbLHbBIMHA
KOMMYHUKATUBHBIMU
AefiCTBUSIMU:

a) o0ueHune:

- OCYIIECTBIIATD
KOMMYHHUKAIIUU BO BCEX
chepax KHU3HU;

- pacro3HaBaTh
HeBepOaIbHBIE CPENICTBA
001eH s, IOHUMATh
3HAYEHUE COIUAIbHBIX
3HAKOB, Pacro3HaBATh
MIPEANOCHUTKY KOH(PIUKTHBIX
CUTYallUil U CMATYATh
KOH(QJINKTBI,

- Pa3BEPHYTO M JIOTUYHO
W3JIaraTh CBOK TOUKY 3pEHUS
C UCTOJIb30BAHUEM SI3BIKOBBIX
CPENCTB

JBUKEHHE, PE30HAHC,
BOJIHOBOE JIBUKCHUE;
nuddy3usi, O(pOyHOBCKOE
JBI)KEHUE, CTPOCHHE
KHUJKOCTEH U TBEPABIX TeJ,
U3MEHEeHHe o0bema Tel pu
HarpeBaHuM (OXJIKICHHUH),
TEIJIOBOE PaBHOBECHE,
ucnapeHue, KOHIeH caIus,
IUIaBJIEHUE, KpUCTaJUIN3aLMs,
KHUIIEHUE, BIaKHOCTh BO3/yXa,
CBSI3b CPEIHEN KMHETUYECKOM
SHEPrUM TEIJIOBOTO ABMKECHUS
MOJIEKYJI ¢ aOCOTIOTHOM
TEMIIEPaTypOil, MOBBILLICHUE
JTaBJICHUS ra3a MpH ero
HarpeBaHUU B 3aKPHITOM
COCYyJZI€, CBS3b MEXY
rapaMeTpamMH COCTOSIHUSA ra3a
B U30IPOIECcCax;
AIIEKTpU3aLUs Te,
B3aMMOJICICTBHE 3aps/I0B,
HarpeBaHue MPOBOAHHUKA C
TOKOM, B3aUMO/JICHCTBUE
MarHUTOB, JIEKTPOMArHUTHAS
WHAYKINS, TeHCTBHE
MarHUTHOTO TIOJIA Ha
MIPOBOJHUK C TOKOM U
JIBHOKYILHAMCS 3apsij,
3JIEKTPOMAarHUTHbIE
KOJICOAHHS U BOJIHEI,
MPSAMOJIMHENHOE
pacnpocTpaHEeHHE CBETA,
OTpa’keHHe, IPeIOMIICHHE,
uHTepdepeHus, Tudppaxuus
U TIOJISIpU3alMsl CBETa,
JUCIIEpCHUsl CBETA;
¢doroanexTpuueckuit 3pdexr,
CBETOBOE JaBJICHUE,
BO3HUKHOBEHHUE JIMHEHUYATOTO
CIEKTpa aTroma BOJ0po/a,
€CTEeCTBEHHasl U
HCKYCCTBEHHAs
pPaIi0aKTUBHOCTD

OK 07 CoxneicTBOBaTHL
COXPAHEHHUIO OKPYKarOLIEH
Cpebl, pecypcocOepekeHuto,
MPUMEHSTh 3HAHUS 00
W3MEHEHHMH KJINMAaTa,
MIPUHIIUAIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JICWCTBOBATH B YPE3BbIYAMHBIX

B 00s1acTH 3K0JI0THYECKOT0
BOCIIMTAHUS:

- cOpMHUPOBAHHOCTH
3KOJIOTUYECKON KYIbTYpHI,
TMOHWMAaHUE BIIUSTHHS
COLIMAIbHO-3KOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE
TIPUPOJHOMN U COLIMATIbHOM

- copMupoOBaTH yMEHUS
IIPUMEHSTH [TOJIyYE€HHBIE
3HAHUA JUIS 00bSICHEHUS
YCIIOBUM IPOTEKAHUS
(UBUYECKUX SBJICHUH B
MPUPOJIE U AJI IPUHATUSA
MIPAKTUYECKUX PEIICHUI B
MIOBCEITHEBHOM JKM3HU JUIS
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CUTyalusax

Cpelbl, OCOZHAHUE
rJI00aTFHOTO XapaKkTepa
9KOJIOTUYECKHX MPOOIIeM;

- TUTAHUPOBAHUE U
OCYIIIECTBJIEHUE JICUCTBUI B
OKpY>KaroIlek cpejie Ha
OCHOBE 3HaHHUS 1eeH
YCTOMYMBOI'O Pa3BUTHS
YeJI0BEYECTBA;

AKTUBHOE HENIPHUATHE
JEUCTBUM, IPUHOCSIINX BPEl
OKpY>Karolleu cpese;

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

- pacIIMpPEHUE OTBITA
JESATEIbHOCTH IKOJIOTHUECKOM
HanpaBJIECHHOCTH;

- OBJIQJICHUE HaBBIKAMH
y4eOHO-UCCIIeI0BATENbCKOMH,
IIPOEKTHOM U COLMAIILHON
JEATEIIbHOCTH

obecrneyeHust 0€30MaCHOCTH
npu 00paIeHUH C OBITOBBIMH
npuOopaMu U TEXHUYECKUMHU
YCTPOMCTBAMU, COXPAHEHUS
3JI0pOBBS U COOJIOICHUS
HOPM IKOJIOTUYECKOTO
MOBE/ICHUS B OKpYXKaloIIe
cpeje; MOHUMaHUe
HEO0OXOIMMOCTH TPUMEHEHUS
JOCTIOKEHUH (pr3uku
TEXHOJIOTUH IS
palMOHAIBHOTO
MPUPOIONOIB30BAHUS

IIK 1.1. Mcnonp30BaTh
KOHCTPYKTOPCKYIO 1
TEXHOJIOTHYECKYIO
JIOKYMEHTAIUIO TPU
pa3pabOoTKe TEXHOJIOTUYECKUX
MPOLECCOB U3rOTOBJICHUS
JeTaney MallluH.

NPUMEHEHHE UHCTPYKIIUH 110
BBINOJIHEHUIO JTAOOPAaTOPHBIX
3aJjaHui TPEOOBAHMS K UX
0hOopMIIEHUIO

YMEHHUSL: BBIIIOJHATH PACUCThI
C MMOJIYYCHHBIMHU JaHHBIMHA
MIPH BBITTOJTHEHUHT
7a00paTOPHBIX 3aaHUN

1K 3.2. BeiOupats
000py10BaHUE, UHCTPYMEHT U
OCHACTKY ISl OCYIIECTBIICHUS
cOOpKH U3aeNuil.

NPaKTUYECKHI OTIBIT: BEIOOpa
MHCTPYMEHTA IS
BBICOKOTOYHOTO M3MEPEHUS
(IITaHTeHLBIPKYJIIS)
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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

YuyeOHass HArpy3Ka 00y4arOIIUXCs: 213
B TOM YHCIIE:
JIEKINH, YPOKH, CEMHUHAPbI 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

13




2.2 TemaTnyecKMid IJIAH U coAepxkaHMe Y4eOHOro npeamera «Du3uka»

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
NPOrpamMMmbl
1 2 3 4
Tema 1.1 Coaep:xanue yueOHOro MaTepHaJia
Beenenne 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 SBICHUM. 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.IlorpemHocTn n3MepeHuit Gu3ndecKux BeIUrH (a0COIIOTHAS U OTHOCUTEIIbHAS).
4 MopaenupoBanue (U3MYECKHX SBICHUH M TPOIECCOB (MaTepualbHAs TO4YKa, aOCOJIOTHO
TBEPOE TEJO, HaealbHas KUAKOCTb, UICATbHBINA a3, TOYCUHBIH 3apsn). [ unoresa. Guznyeckuit
3aKOH, TPAHUIIBI €T0 TpUMeHUMOCTH. Dusndeckas Teopus.
Ponb u MmecTo ¢pu3uku B hopMHpOBaHNHM COBPEMEHHOM Hay4YHON KapTHHBI MUPA, B IPAKTHUECKON
JNeATeILHOCTH JIFO/ICH.
Bcero no teme: 2
Paznen 1. 26
Mexanuka
Tema 1.1. OK 01
Knunematnka 1 Mexanunueckoe aBmxkeHre. OTHOCUTEILHOCTh MEXAHUUECKOTO ABIKeHUs. CrcremMa OTcuéra. 2 OK 02
[Tpsimast 1 oOpaTHas 3a1a4u MeXaHUKU. Paguyc-BeKTop MaTepHanbHOM TOYKH, €ro MPOEKIUH Ha OK 05
ocu cucremMbl KoopauHar. Tpaektopus. Ilepememienue, CKOpoCThb (CpedHsisi CKOpPOCTb, OK 07
MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepUATbHOW TOYKHM, WX TMPOEKIMH HAa OCHU CHCTEMBI
koopauHat. Cl10’KeHUE NEPEMEIIEHNUH U CII0)KEHUE CKOPOCTEM.
2. PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBIDKEHUE. 3aBHCHMOCTH KOODJHWHAT, 2

14




CKOPOCTH, YCKOPEHUS U IYTH MaTepualbHON TOYKU OT BPEMEHH U UX TpapuKu.

3. CBobOonHoe majaeHue. YckopeHue cBOOOIHOrO maaeHus. J[BukeHue tena, OpOLICHHOTO TOA
YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH U YCKOPEHUS MaTepHaIbHOM TOUYKH OT
BpPEMEHH U UX rpaduKu.

4. KpuBosuHeitHOe IBWXeHUE. JIBH)KEHME MaTepUaJbHOM TOYKH IO OKPYXHOCTU. YTJIOBas U
nuHelHass ckopocth. [lepwon m wacrora oOpamenus. lleHTpocTpemuTensHOE (HOPMAIBHOE),
KacaTeslbHOE (TaHTCHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

Bcero o reme:

Tema 1.2. Coaep:xkaHue yueOHOro MaTepHaJia OK 01
3aKoHbI 1.Ilepoiii 3akoH HploroHa. MHepnuanbHble cucTeMbl oTcuéra. [IpMHIMI OTHOCUTEIBHOCTU OK 02
MEXaHUKH [anunes. HeunepuuanbHble cucTeMbl oTcuéra (ompezaeneHue, npumepbsl).Macca tena. Cuia. OK 03
Herorona [Tpunuun cynepnosunuu cuil. Bropoit 3akoH HeroToHa 1 MmaTepuaibHOM TOYKH. TpeTuit 3aKoH OK 04

HproToHa 178 MarepualbHBIX TOYEK. 3aKOH BCEMHPHOrO TATOTEHUS. OKBUBAJIEHTHOCTh OK 05

IPaBUTALOHHON U MIHEPTHOW MacCCHhl. OK 07

2. Cuna TsDKeCTH. 3aBUCHMOCTh YCKOPEHHSI CBOOOTHOTO MAZICHUs OT BBICOTHI HaJl TTOBEPXHOCTHIO IK 1.1

IUTaHETBl U OT reorpaduueckoil mMuUpoThl. J[BHkKeHHE HEOECHBIX T€ld U MX CIIyTHHKOB. 3aKOHBI TK 3.2

Kemepa. IlepBas kocMuyeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec tena, ABHKyILIErocs ¢ yCKOpeHUEM.

3. Cuna tpenus. Cyxoe tpenue. Cuina TpeHHUs: CKOJIBXEHUS U crila TpeHus mokost. Koaddumment

TpeHus. Cuia CONpOTHBICHHS NPU JIBUKEHUH Tella B JKUIKOCTH WM Tase, e€ 3aBUCUMOCTh OT

CKOPOCTH OTHOCHUTEIBHOTO JABUKEHHUS.

4. HNasnenue. I'mapocratnueckoe napieHue. Cuna Apxumena. TexHUUecKue YCTpoicTBa u

TE€XHOJOTHYECKHE MPOLECChl: MOJIIMITHUKY, JBUKEHHE HMCKYCCTBEHHBIX CIIyTHUKOB. PaBeHCTBO

CHWJI, BO3HUKAIOIIMX B pe3yJIbTaTe B3auMOAEUCTBU Tel. M3Mepenue macce 1o B3auMOEHCTBHUIO.

HesecomocTtb.Bec Tesna npu yCKOpeHHOM NOABEME U TIaJICHUH.

JlabopaTopHble 3aHATHS

1. JTabopatopnas pabora Nel. Onpeznenenne kodpduninenTa TpeHus

Bcero no reme:

Tema 2.3. | Conep:kanue y4eOHOr0 MaTepuajia OK 01
CraTruka 1 A6comtotHo TBEpHOE Temno. [TocTynarensHoe U BpalareabHOE ABMKEHHUE TBEPIOTO TeNa. OK 02
TBEPOrO Tesa MOoOMEHT cuiibl OTHOCUTENBHO OCcH BpauieHus. [Inedo cunel. CioskeHue cuil, NpUI0KEHHBIX K OKO05

TBEpOMY Teny. LIeHTp TsoxecTH Tena. Y cioBusl paBHOBECHUS TBEPOTO TeEa. OKO07
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Bcero no Teme:

Tema 2.4.3axonbl | Conep:kanue yueOHOro MaTepuajia OK 01
COXpaHEeHUs B | 1.IMniynibc  MaTepHalbHOW TOYKH, CHUCTEMBbI MaTepHabHBIX ToueK. LleHTp Macc cuctemsl 2 OK 02
MeXaHUuKe MaTepuaibHbBIX TOYeK. Teopema O ABMKEHMM LEHTpa Macc. VMIyinbc cuiabl U H3MEHEHHE OK 03
MMIyJibca Teja. 3aKOH COXpaHEHUsl uMIlyibca. PeakTnBHOE JBM>KEHHME. MOMEHT HMIyJibca OK 04
MaTepuaibHOW Touku. [IpencraBieHre 0 COXxpaHEeHUH MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISX. OK 05
PabGoTa cuibl Ha MajloM M Ha KOHEYHOM repeMenieHud. [ 'padudeckoe npeacTaBieHue padOThI OK 07
cuibl. MOIIHOCTB CHJIBL. K 1.1
2. Kunernyeckasi sHeprusi MaTepuaibHOM Touk. Teopema 00 U3MEHEHUU KHHETUYECKON IHEPTHH 2 IIK 3.2
MaTepuaibHOW TOYKHM. [loTeHlManbHble U HEMOTEHUUaIbHbIE cuibl. [loTeHIManbHas 3Heprus.
[TorenuuanbHas SHEPrUsl ynpyro nehopMUpoBaHHON MpYKUHBL [loTeHInanbHas sHeprus Tena B
OJIHOPOJHOM TI'paBUTALMOHHOM mose. [loTeHnuanbHas 3Heprus Teja B IPaBUTALIMOHHOM IIOJIE
OJIHOPOJHOTO IIapa (BHYTPH U BHE miapa). Bropas kocmudeckas cKopocTh. TpeThbsi KOCMUYecKast
CKOPOCTb.
3. CBs3p pabOTHl HEMOTCHIIMATIBHBIX CUJI C U3MEHEHHEM MEXaHUYEeCKOW SHEPruu CHUCTEMBI Tell. 2
3aKOH COXPAaHEHUs MEXAaHMYECKOW 3HEpPruu. YIpYyrue U HEylnpyrue CTOJIKHOBEHMS. YpaBHEHUE
bepHysuu u1s naeanbHOM JKUIKOCTH KaK CJIEICTBUE 3aKOHA COXPaHEHUS! MEXaHUYECKOM SHEPTHH.
JlaboparopHble 3aHATHUS
JlaboparopHuas padota Ne 2 . Onpenenenue k03 PUIeHTa TPCHUS KaueHUs 2
Bcero nmo reme: 8
Pa3nes 3. OcHOBBI MOJIeKYJISIPHOI (PU3UKH U TEPMOJIMHAMHUKH 27
Tema 3.1. Coaepxanue yueOHOIro MaTepuaJia OK 01
OcHoBBI 1 .OcHoBHBIE mONOXKEHHUS MoJekynsapHo-kuHeTnyecko Teopun (MKT), ux omnbiTHOE 2 OK 02
MOJICKYJISIPHO- obocHoBaHue. [luddysusa. bpoyHoBckoe nBukeHHe. XapaKTep JBUKEHUS M B3aMMOJEHCTBHS OK 03
KHHETHYECKOH YacTull BelecTBa. MoJenu cTpoeHus ra3oB, KHUAKOCTEN U TBEPABIX Tl U 00BSICHEHHE CBOWCTB OK 04
TEOpHH. BEIIECTBA HAa OCHOBE 3TUX Mojeneil. Macca u pa3mepbl Mojekyn (atomoB). KommuectBo OK 05
HpeaabHblii ras BemiectBa. [locTostHHast ABoraapo. OK 0
2. TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3Mepenus. lllkama Ttemmeparyp 1 MK 1.1
enbcns. TIIK 3.2
Mognenps HuIeanbHOrO Ta3a B MOJIEKYJISIPHO-KMHETHYECKON TEOPHM: YacTHULBI ra3za ABUXKYTCS
XA0TUYECKH U HE B3aMMOJACHCTBYIOT APYT C IPYTOM.
3l"a3oBble 3akoHbI. YpaBHeHue MenzaeneeBa—Knanelipona. AGcoiroTHas Temreparypa (Ikaia 2

temmnepatyp KenbBuna). 3akon [lampToHa. M3omporecchl B naeadbHOM Tra3e C MOCTOSHHBIM
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KOJIMYECTBOM BeliecTBa. [ paduueckoe MpeacTaBiICHUE HM30MPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

4. CBsi3b MEXAY JaBJICHUEM U CpelHEeH KMHETUYECKOW HHEeprueil MmocTynaTesIbHOrO TEIIOBOTO
JBIKEHUST MOJICKYJT HJICAJIbHOTO Ta3a (OCHOBHOE YpaBHEHUE MOJEKYISPHO-KUHETUYECKON
TEOPUHU UCATLHOTO rasa).

CBsi3b a0COIOTHOW TEMIIEpaTyphl TEPMOJUHAMHYECKONH CHUCTEMBI CO CpeIHEH KHHETHYEeCKOU
SHEPrHel MOCTyNaTeIbHOrO TEIUIOBOTO ABMKEHUS €€ YaCTHII.

JlabopaTopHble 3aHATHS

JlabopaTopHas pabota Ne3. OnpeneneHue mIOTHOCTH BEIIECTBA

Bcero o reme:

Tema 3.2.

TepMmoanHaMuka.
TenjioBble
MAIIMHBI.

Coaep:xanue y4eOHOIro MaTepHuaJia

1. Tepmogunamuueckas (T/]) cuctema. 3ajmanue BHEIIHUX YCIOBUH IJISl TEPMOJIMHAMUYECKOU
cuctembl. BHelHre U BHyTpeHHUE napaMeTpshl. [lapamMeTpbl TEpMOJIMHAMUYECKON CUCTEMBI KaK
CpedHuE 3HAYCHUS BEJIMYMH, OINMCBHIBAIOIMIMX €€ COCTOSHME Ha MHUKPOCKOIHUYECKOM
ypoBHe.HyneBoe Ha4ajo TEPMOJIMHAMUKH. Camonpoun3BosbHas penakcanus
TEPMOJAMHAMUYECKON CHUCTEMBl K TEIUIOBOMY paBHOBECHIO. Mojenb HI€aJpbHOTO rasza B
TepMOJAVHAMUKE — CUCTEMa YpaBHEHMI: ypaBHeHHe MeHneneeBa—Kianelipona u BeIpaXeHUe
JUIsL. BHYTPEHHEW 3HEpruu. YCIOBUS NMPUMEHUMOCTH 3TOM MOJENU: HHU3Kas KOHLEHTpauus
YaCTHUIl, BBICOKHE TemIepaTypbl. BplpaxkeHue Uil BHYTPEHHEH DJHEPrUU OAHOATOMHOTO
uaeanpbHoro rasza.KBasucratmyeckue W HECTaTHMUECKHE TMpoIlecChl.DleMeHTapHas padora B
TepMoarHamMuKke. Berauciaenue padoTsl 1o rpaduky nporecca Ha pV-1uarpamMmme.

2 Tennonepenaya Kak crioco0 U3MEHEHUs1 BHYTPEHHEH HEpriuy TepMOINHAMUYECKONH CUCTEMBI
0e3 coBepieHus paboTsl. KoHBEKIUS, TEMIIONPOBOIHOCTD, U3TyUEHHE.

KonnuectBo TemnoTsl. TemnoéMKocTs Tena. Y aenbHas U MOJIApHas TEIJIOEMKOCTH BELIECTBA.
VYpaBHenue Maitepa. Y nenbHas TEIUIOTa CrOpaHUs TOIIMBA. Pacyér koamyecTBa TEIIOTHI MPU
terutonepenave. [lonstre 00 annabatHoM mpoiiecce.

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

Bropoii 3akOH TepMOJMHAMMKHU JUIsI PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE PABHOBECHOE
COCTOSIHUE TEPMOJMHAMHMUYECKOW CHCTEMBI NMPOXOJUT €IWHCTBEHHas aauabaTta. AOcCoIOTHas
TeMIeparypa.

3BTOopoii 3aKOH TEPMOJWHAMHUKHU MJii HEPABHOBECHBIX IPOIIECCOB: HEBO3MOXKHO TIEpeaaTh
TEIUIOTY OT Oojiee XoJIogHOrOo Tejna K Oosiee Harperomy 60e3 kommencaruu (Kmaysmyc).

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.1
[IK 3.2
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HeoOpatumocTh MpUpOIHBIX MPOIIECCOB.

[Tpunimne! geiictBus TemnoBbix MmamuH. KIT.

Maxkcumansnoe 3Hauenue KII1. [{ukn Kapho.

DKOJIOTHYECKUE aCMEeKThl HCIIOIb30BAHUS TEIUIOBBIX JABUTaTelield. TeroBoe 3arpsi3HEHUE

OKpYKarollen CpeJibl.

JlabopaTopHble 3aHATHS

JlabopaTopHnas pabota Ned. OnpenenceHue yaenbHON TeIIOEMKOCTH BEIECTBA 2
Bcero no teme: 8
Tema 3.3. Copep:kaHue y4eOHOIro MaTepuaa OK 01
ArperarHbie IlapooOpa3oBanne u KoHjAeHcauus. HcnmapeHue W KHIIeHHe. Y/eJbHAas TemioTa 1 OK 02
COCTOSTHHS apooGpa30BaHMS. OK 05
BellecTBa. 2. HacebienHsle ¥ HEHAcbllleHHbIE Mapbl. KauecTBeHHass 3aBUCHMOCTH IUIOTHOCTH U 1 OK 07
®azoBble JIaBJICHUS HACBHIIIEHHOTO Iapa OT TEMIEPATYpPbl, UX HE3aBUCUMOCTh OT 00bEMA HACBILLIEHHOTO
Iepexoabl. napa. 3aBUCUMOCTE TEMIIEpaTyphbl KUIICHUS OT JaBJICHHUSA B )KUJIKOCTH.
Braxxnocts Bo3nyxa. AGCOJIIOTHASE 1 OTHOCUTEJIbHAS BIIAYKHOCTb.
Bcero no teme: 2
Tema 3.4. Coaep:xaHue yueOHOro MaTepuaJia OK 01
CaoiicTBa 1 .IToBepxHocTHOe HaTskeHHE. KoaddHIMEHT MOBEpXHOCTHOrO HaTsOKeHUs. KanmumispHbie 2 OK 02
JKHIKOCTel sBJieHUs. JlaBieHue noj MCKpUBIEHHONW MOBEPXHOCTHIO KuaKkocTu. Popmyna Jlannaca. OK 03
JlabGopaTopHble 3aHATHSA OK 04
JlabopaTopnas padora Ne5. Onpenenenue kod(GOUIUEHTa MOBEPXHOCTHOTO HATSHKEHUS 2 OK 05
Bcero no Teme: 4 OK 07
K 1.1
IIK 3.2
Tema 3.5 Conep:xaHue yueOHOro MaTepuaJia OK 01
CpoiicTBa TBépABIX | 1. TBEpmoe Teno. Kpucrannnueckue u amopdHble Tena. AHU30TPONHUS CBOMCTB KPUCTAIIIOB. 2 OK 02
Teqa [InaBneHue U KpucTauiM3aIus. Y AesibHas TeIioTa miasaeHus. Cyoaumarius. OK 03
Hedopmaru 1BEpaoro tena. Pactshkenue u cxxarue. Casur. Moayne FOura. [Ipeaen ynpyrux OK 05
nedbopManui. OK 07
2. TenyoBoe paciIupeHue XUAKOCTeH U TBEPABIX Tell, 00bEMHOE U JTMHEHHOE pacIiupeHue. 2

AHTapMOHH3M TEIUIOBBIX KOJIeOaHHI YacTHUI] BeleCTBA KaK MPUYHHA TETJIOBOTO PaCITUPEHUS
TeJ (Ha Ka4eCTBEHHOM YPOBHE).
[IpeoOpa3oBanue sHeprun B pa3oBbIX Mepexoax.
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YpaBHeHHE TEIJIOBOTO OajlaHca.

Bcero o reme:

Paznen 4. Jaekrpon

HHaAMHKa

35

Tema 4, 1
DJleKTpUYecKoe
noJje

Conep:xaHue y4eOHOIro MaTepuaJia

1.Onexrpu3zanus Ten u e€ NposBIeHUs. DIEKTPUUIECKUA 3apsia. J[Ba BUAa 3IEKTPUYECKUX
3apsaa0B. [IpoBOAHMKY, TUANEKTPUKH U OJYIIPOBOJHUKU. DJIEMEHTAPHBIN JIEKTPUUECKHUIL
3apsj. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsja.

B3aunmogeiictBue 3apsaioB. Toueunsie 3apsiabl. 3akoH Kyiona.

2.0nekTpudeckoe nojie. Ero feiicTBre Ha JIEKTPUIECKUE 3apsiIbl.

Hanpsox€anocts anextpudeckoro noist. [Ipoousiii 3apsia. JInaun HanpsHKEHHOCTH
EKTPUYECKOTr0 NoJist. OHOPOJHOE INEKTPUUYECKOE MTOJIE.

[ToTeHIManbHOCTB JIEKTPOCTATUIECKOTO NOJIs. PA3HOCTh NOTEHIIMAIIOB U HAIIPSIKEHUE.
IloTeHunanpHas 3HEprus 3apsaa B dJeKTpocTaTuuyeckoM noie. [lorenuuan
ANEKTPOCTATUYECKOTO 1oJIsl. CBSA3b HAPSHKEHHOCTH I10JI M Pa3HOCTHU MOTEHIUAJIOB IS
JIEKTPOCTATUYECKOI 0 MO (KaK OJJHOPOJHOI0, TAaK U HEOJAHOPOJIHOTO).

[IpuHIHMI cynepno3unuu JIEKTPUIECKUX MOJIEH.

3.ITone Toueunoro 3apsiaa. [lone papHOMepHO 3apsikeHHOU cdepsl. [lone paBHOMEpHO
3apspKEHHOro 1o 00bEMyY 1apa. [losie paBHOMEPHO 3apsyKeHHON OECKOHEYHOM MI0CKOCTH.
Kaprunsl nMHUN HaNps>KEHHOCTH 3TUX MOJIEH M SKBUIIOTEHIUAIBHBIX IOBEPXHOCTEH.
IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3aps10B. J[BHyKeHNE
3apsKEHHON YaCTUIBI B OJHOPOJAHOM 3JIEKTPUYECKOM TIOJIE .

4. JIMAIIEKTPUKH B JIEKTPOCTATUYECKOM Tote. JluanekTpudeckast MpOHUIIaeMOCTh BEIIECTBA.
Konnencarop. DnekTpoéMKOCTh KOHIEHCATOpa. DIEKTPOEMKOCTh TIOCKOTO KOHICHCATOPA.
[MapannensHOE coenuHeHne KOHeHcaTOpoB. [locnenoBarenbHOE COeTMHEHNE KOHIEHCATOPOB.
DHeprust 3apsHKEeHHOT0 KOHICHCATOPA.

Bcero o reme:

OK 01
OK 02
OK 03
OK 05
OK 07

Tema 4.2

Conep:xxanue yueOHOT0 MaTepHaJia

3aKO0HBI
NOCTOSIHHOI'O TOKA

1.Cuna Toka. IlocTossHHBIN TOK. Y CIIOBHSI CYILIIECTBOBAHHSI TIOCTOSIHHOT'O 3JIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Hanpsokenne U n 3J1C £.3akon OMa a1 yyacTka LENH.

2.D7IeKTpUIECKOe COMMPOTUBIICHUE. 3aBUCUMOCTH COIPOTHUBIICHUS OJTHOPOJIHOTO MPOBOIHUKA OT
€ro JUIMHBI U TJIOLIAU OTEPEYHOr0 CEUeHHs. Y IeTTbHOE 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 anekrpudeckoro Toka. 3akoH [[xoyns—Jlenna. 9JIC u BHyTpeHHEE CONTPOTHBIICHUE
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
YJI€IBHOT'O CONPOTHUBIICHUS.

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 1.1
IK 3.2

Tema 4.3
DJIeKTpUYecKHii
TOK B Pa3JIMYHbIX
cpeaax

Coaep:xanue yueOHOIro MaTepHuaJia

1. QHGKTpH‘{eCKaﬂ IMPOBOAVMMOCTD Pa3JIMYHbIX BEIICCTB. 3JI€KTpOHHa$I IMPOBOAUMOCTD TBépI[I)IX
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 4.4
MarnuTtHoe moJie

Conep:xanue yueOHOTro MaTepHaJia

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

HWHIAYKIIUH.

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. Cuna Jlopenna, e€ HanpaBiieHUuE U MOAYJb. [IBUXKEHHE 3apsyKEHHON YacTULIBI B OJHOPOTHOM 2
MarHuTHOM ToJie. Pabota cunbl Jlopenia.
MarnutHoe nosne B BenjectBe. deppoMarHeTHKy, napa- U JuaMarHeTUKH.
Bcero no teme: B
Tema 4.5 Conep:kanue y4eOHOro MaTepuaa OK 01
DJIEeKTPOMArHUTHA | 1 SIBNIeHHE 2JIEKTPOMArHUTHOM MHAYKIMK. [10TOK BekTopa MarHuTHOM uuaykiuu. DJIC 2 OK 02
A MHAYKIUSA MHAYKIUMU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIMK Papazaes. BuxpeBoe 3J1eKTpuuecKoe moJie. OK 03
Toxu Dyxo. OK 05
2.2]1C uHaYKIIMH B MPOBOJHUKE, ABIKYILIEMCS B OTHOPOAHOM MarHutHoM mnose. [IpaBuio 2 OK 07
Jlenua.MaaykTuBHOCTD. KaTyllika MHIYKTUBHOCTH B LEIMH MIOCTOSHHOTO TOKA. SIBIICHHE
camonnaykiuu. IJ1C caMonHyKIuu.
3.DHeprusi MAarHUTHOTO TOJISl KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE TOJIE. 2
Bcero no teme: 6
Pa3nesn 5. KosebGanusi u BOJIHBI 35
Tema 5.1 Conep:xanue yueOHOro MaTepuaJia OK 01
Mexanuneckue 1.KonebatenbHas cucTema. CBobOoHBIC kosnebanus.l 'apmMoHnyeckue Kose0aHusl. 2 OK 02
KoJ1edanus Kunemaryueckoe M IMHAMHYECKOE OMMCAHME. DHEPreTHIecKOe ONMCAHUE (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 BEIMUYMHBI C aMIUIMTyJaMH KoJieOaHHH e€ CKOpOCTH H OK 07
YCKOpPEHHSL. K 1.1
2.Ilepuon m yacrora koneGanuil. Ileproa mambix CBOOOTHBIX KOJ€OaHMII MaTeMaTHYECKOTO 2 1K 3.2
MasTHHKA. [leproa cBOOOMHBIX KOJEOaHWH MPYXHUHHOTO MasTHHUKA. [IOHSATHE O 3aTyXarommx
KosnebaHusax. BeiHyxneHHble Konebanus. Pezonanc. PesonancHas kpuBas. BausiHue 3atyxanus
Ha BUJ p€30HAHCHOM KPUBOW. ABTOKOJICOAHHUS.
JlabopaTopHble 3aHATHSA
JlabopaTtopHnas pabota Ne 10 Onpenenenne yCKOpeHUsI CBOOOTHOTO TafCHUS 2
Bcero no reme: 6
Tema 5.2 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
aMILTUTYIOHN CHJIBI TOKA B KOJICOATEIbHOM KOHTYpe.3aKOH COXPAHEHUS SJHEPTHH B UCATHHOM
KoJIeOaTeJIbHOM KOHTYDE.

2.3aryxarolue 3JIeKTPOMarHuTHbIE KoeOaHus. BeIHyKI€HHbIE 3JIEeKTPOMarHuTHbIE
koseOaHus. [lepeMenHbll TOK. MOIIHOCTh NIEPEMEHHOTO TOKA. AMIUIUTYJHOE U AEHCTBYIOLIEE
3HAa4YEeHUE CUJIbl TOKA U HAIIPSDKEHMSI IIPU Pa3JInYHOM (popMe 3aBUCMMOCTH IEPEMEHHOT0 TOKa
OT BPEMEHH.

3.CunycouianpHbIN IEpeMEHHBINA TOK. Pe3ucTop, KoHACHCATOp M KaTyIIKa HHAYKTUBHOCTH B
LIENY CUHYCOMAAIBHOTO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKEHMIA.

4 Uneanbubliit Tpanchopmatop. [Ipon3BoacTBo, nepeaada u moTpedIeHHe ANEKTPUIECKOM
SHEPTUH. DKOJIOTHYECKUE PUCKHU TP MPOU3BOJICTBE dJIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUSI 3JIEKTPOIHEPTUHU B TOBCETHEBHOM KU3HH.

Bcero o reme:

OK 02
OK 03
OK 05
OK 07

Tema 5.3
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:
OTpakeHue, mpejoMieHne, nHTepdepeHIus u Tudpaxius.

2.. 3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.
[ITymoBO€ 3arpsi3HEHHE OKPYKAIOUIEH CPENbI.

3. DIEKTPOMATHUTHBIE BOJHBI. Y CIIOBHS U3IIyYeHUs 2JIEKTPOMArHUTHBIX BOJIH. B3anMuas
opuenTanus BekTopos (E,)” (B,) ” Vv~ B onekrpomarauTHOM BostHe.CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, TIPETOMIIEHHE, TTOJIAPU3AIUs, MHTEP(EPEHIIUS 1
audpakus.

4 . Ilxama OJICKTPOMArHMTHBIX BOJIH. HpI/IMeHeHI/IC OJICKTPOMArdHMTHBIX BOJIH B TEXHUKE U
obITy. I IpyHIUIIBI paguOCBsI3U U TeneBuAeHUs. Pagnonokalys. DNeKTpOMarHuTHOE 3arpsi3sHeHNe
OKpY>KaroIleH CPeIbl.

Bcero o reme:

OK 01
OK 02
OK 03
OK 05
OK 07

Tema 5.4
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

22




Cdepuueckue 3epkaa.

2 . [lpenomiienue cBera. 3aKOHBI TIPEIOMIICHUS cBeTa. AOCOIIOTHBIHN IMOKa3aTelb 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. Jlucnepcus cBeta. CioxHbIi cocTaB Oenoro 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 PACCTOSHUSA TOHKOW CepruuecKOi JMH3bI OT €&
reoMCTpu W OTHOCHUTCIBHOI'O IIOKa3aTeisd MNPCIIOMIICHUA. CDOpMy.TIa TOHKOW  JIUH3HI.
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 onTudeckas
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 . ludpakuus ceera. Judpakunonnas pemeérka. Y cioBue HaOIOIEHHS IITaBHBIX MAKCUMYMOB
MIPU NAJCHIU MOHOXPOMATHYECKOT0 CBeTa Ha MudpakimonHyto pemeTky. [lomsipuszamnus 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
K 1.1
K 3.2

Pa3nes 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH.

Tema 6.1

ConepxaHue y4eGHOro MaTepuaJjia

1.I'panunsl TPUMEHMMOCTH KIIACCMYECKOW MeXaHuKH. [locTymaTel crhenuanbHON Teopuu
otHocutenbHOCTU. IIpocTpaHcTBeHHO-BpeMeHHOM  uHTepBas.  [IpeoOpazoBanus  Jlopenia.
VYcnoBue npuyMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU W
COKpAIllCHUE IINHEL.

2.0Heprusi ¥ UMIYIbC PENATUBUCTCKONM 4acTUIBL.CBS3b MAacChl ¢ JHEPTHEH W HMITYIHCOM
PENATUBUCTCKON YaCTHUILIBI. DHEPTUSI TTOKOS.

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

Pa3jnen 7 DiieMeHTHI KBAHTOBOMH (PM3MKH 23
Conep:xanue yueOHOro MaTepuaJia OK 01
Tema 7.1 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 ..®otousbl. DHeprusa u uMityasc porona.@oroaddext. Onbitel A.I'. CroneroBa. 3aKOHbBI 2 OK 07
dhoTodrddekra. YpaBuenue DitHmreitHa s horoaddekra. «KpacHas rpanuma» Gororddexra.
3 .JlaBieHue cBeTa (B YaCTHOCTH, IaBJICHUE CBETA Ha a0COIIOTHO MOTJIOMIAIOUIYIO M a0COIIOTHO 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 mo reme:
Tema 7.2 Coaep:xaHue yueOHOro MaTepuaJia OK 01
du3uka aToma 1.0OnbITHI IO UCCIIEIOBAaHUIO CTpOeHUs aToMa. [lnanerapuast Mmoaens aToma 2 OK 02
Pezepdopna.llocrynater bopa. U3nydenne u nmornoieHue (GOTOHOB MPHU MEPEXOJIE aTOMa C OK 03
OJIHOT'O YPOBHsI DHEPIUU Ha APYTOM. OK 05
2.Bunpl ciektpoB. CriekTp ypoBHEH 3Hepruu aroma Boj1opoJia. CIIOHTaHHOE U BBIHYKAEHHOE 3 OK 07
n3nydenue cBera. Jlazep. Texuuueckue ycTpoiucTBa U TEXHOJIOTUYECKUE MTPOIECCHI:
CIIEKTPaJIbHBINA aHaJN3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIBIOTEP.
Bcero no teme: B
Tema 7.3 Coaepsxanue y4eOHOIro MaTepuaJa
®usuxa aromuoro | 1.Hyknonnas mozens sigpa ['elizen0epra—liBanenko. 3apsn sapa. MaccoBoe uucio siapa. 2 OK 01
Aapa u N3otonsl.PagnoakTuBHOCT. Ab(ha-pacna. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacmal. OK 02
3JIEMEHTAPHBIX ["'amma-u3nydeHne.3akOH palMOaKTUBHOTO pacnaaa. PainoakTHBHBIE H30TOIBI B IPUPOJE. OK 03
YacTHIL 2.CBOICTBa HOHU3UPYIOIIETO U3Ty4YeHuUs. BiusiHue painoakTUBHOCTH Ha KHUBBIE OPTaHU3MBI. 2 OK 05
EctectBennblil GpoH n3nmyuenus. Jlozumerpus. JHEprust CBsI3U HYKJIOHOB B sJIpe. Sl1epHbIE CUIIBI. OK 07

Hedekt maccsl spa.
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3.Anepubie peakiuu. Jlenenne u cunrtes saep. Anepusie peaktopsl. [IpodieMs! yrpaBiseMoro
TEPMOSIICPHOTO CUHTE3a. DKOJIOTUYECKUE ACTIEKThI PA3BUTHS SICPHON SHEPTETUKHU.

4. MeToabl perucTpaIii 1 UCCIICIOBaHMS dJIEMEHTAPHBIX YacTull. DyHIaMeHTaTIbHBIC 2

B3auMoeicTBus. bapnonsl, Me30HbI U enToHsbl. [IpencraBnenue o CTaHAapTHON MOJEIH.

KBapk-riirooHHast MOJIETTh aIPOHOB .

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

EaunctBo usnueckoil KapTUHBI MUpA.

Bcero no reme: 10

Pa3nen 8 DiieMeHTHI ACTPOHOMUH U ACTPO(PU3MKH. 6

Coaep:xaHue yueOHOro MaTepuaJa OK 01
Tema 8.1 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

paauoTeneckonbl, BHeaTMocepHas actpoHomus.Bun 3Bé3mHoro nHeba. Co3Be3nus, spKue OK 07

3BE3IbI, TUIAHETHI, UX BHJIUMOC JIBUKCHHE.

3 .Conneunas cuctema. CosHiie. ConHeyHass akTUBHOCTh. McTounuk sHepruun CosHIa U 3BE371. 1

4 .3BE37b1, NX OCHOBHBIE XapaKTEPUCTHKU. J[narpamma «CHeKTpalbHBIM KIIACC — CBETUMOCTD. 1

3BE3BI TJIABHOW TIOCIIECIOBATEIILHOCTH. 3aBUCHUMOCTh «Macca — CBETHMOCTBY» JUIS 3BE3N

TJIABHOHM TIOCTIeIOBATEILHOCTH. BHYTpeHHEe cTpoeHue 3BE31. COBpeMeHHBIC TIPEICTABICHUS O

MPOUCXOXACHUU U 3BoJtolnu CosHIa U 3BE3]T. DTarmbl )KU3HU 3BE3L.

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

raJlakTUK. PainorasakTHKy U KBa3apel. YEpHBIE JBIPHI B s/IpaX FIAKTHK.

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

Bonpmoro  B3peiBa. PenmmkroBoe m3nmydenue. MacmrabHas — cTpykTypa  BceneHHOM.

Meraranaktuka. 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 PABOYEN ITIPOI'PAMMBI YUEBHOI'O IIPEJMETA

3.1 MaTtepuajibHO-TEXHHYECKOE o0ecnevyeHune

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

O6opynoBanne kaOuHeTa PU3UKU:

M0CAI0YHBIC MECTA M0 KOJIMYECTBY O0YUaIOIIHXCS;

pabouee MECTO IperoaaBaTels;

y4eOHO-TIJIAaHUPYIOIAst JOKYMECHTAIHS;

JIUJTAKTUYECKUI MaTepuail,

KOMIUIEKT Y4eOHO-HATJISIIHBIX MTOCOOMH 0 (pr3nke

- TemaTu4deckue TaOJIUIIBI 10 PUBKKE

O6opynoBanne kaOuHeTa QPU3UKU:
- MOCaJ0YHBIC MECTA [0 KOJIMYECTBY 00YJatOLIUXCS;

- pabodee MECTO IpenoaBaTers,
- 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
. Mopenp KpucTaNIMYECKON PEMIETKA
10. IIpubop 115 n3yyeHus ra3oBbIX 3aKOHOB
11.ITIpubop anst HaOMIOAEHUS TEIIOBOTO PACIIMPEHUS
12. Monens nedopmariuii TBEPAOTO TEIa
13. MoJienb cril MEXMOJIEKYIIPHOTO B3aUMOAECHCTBUS
14. DnekTpomMeTpsl
15. MamuHa snekTpodopHas
16. Mogenb ayeKTpocueTynKa
17. Habop 111 AEMOHCTPALIUU CIIEKTPOB AJIEKTPUUYECKOTO OIS
18. KonneHcarop nepeMeHHON EMKOCTH
19. Tpanchopmarop yHUBEpCATBHBIN
20. Jlazep ra3oBslii
21. Habop no MarueTusmy
22. Habop nmosyrnpoBOIHUKOB
23. PeocraThl OJI3YHKOBBIE
24. CynTtaHbl JIEKTPUIECKUE
25. Ilamouku u3 cTekia, >00HUTA
26. [Ipubop nmst u3ydenus npasuiia JleHma
27. HabGop nuH3 n 3epKan
28. TpyOka Pentrena
29. ®oToOCBETUTENBHAS CKAMbBS
30. IlITatuBsl
31. IlunamomeTpsl 1ab0opaTOpHBIE
32. bpycku
33. HaGop rpy30B 110 MEXaHHUKE

O 00 1 N N B W —
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34 JIuneiiku

35. Becbl TeXHUYECKHE

36.Pa3zHoBechl

37. Habop kaopuMeTpoB

38. Habopsl Te1 1o KanopumMeTpuu

39. TepmomeTphbl

40. Amnepmerpsl 1a00paTOpHbIE

41. BombT™MeTpHI TaOOpaTOPHBIC

42. Kiroun 3aMbIKaHHs TOKA

43. Pe3ucTopsl MPOBOJOYHbBIC

44. BeipsaMuTenb

45. MuaMIepMeTpbl

46. PeocTatsl 10JI3yHKOBbIE

47. IIpubop CreKTpOCKOI

48 NudpakiuonHas pemeTka. [loMenienne st caMOCTOSATEIbHON PaOOTHI.

3.2 UudopmanunonHoe obecriedyeHue
IlepeyeHb OCHOBHOM M JOMOJHUTENBHOM JIUTEPATYPHI, JIEKTPOHHBIX PECYPCOB:
OcHoBHas nTuTeparypa:

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

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

JononHuTenpHas tuTeparypa:

1. Ky3nenoB, C. WM. O®usuka. Mexanuka. MexaHuueckue KoileOaHUsI W BOJIHBL.
Monexynspras ¢pusuka. Tepmoannamuka : yueoHoe nmocooue / C. U. Ky3nenos. — 4-e usn.,
ucnp. u jfon. — Mocksa : By3osckuit yue6nuk : UHOPA-M, 2020. — 248 c. - ISBN 978-5-
9558-0317-3. - Tekcrt : anekTponHbIit. - URL: https://znanium.com/catalog/product/1084382

2. Kyznenos, C. . ®u3ndyeckue OCHOBBI MEXAaHUKU [DIEKTPOHHBIM pecypchl| : yueOHOe
nocobue/ C. U. Ky3nenos; ToMckuii OJUTEXHUUECKUI YHUBEPCUTET. - 3-€ HM3]., repepad. u
non. - Tomck: W3g-so TIIY, 2007. - 160 c. - Tekcr : osnekrponnsii. - URL:
https://znanium.com/catalog/product/417656
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHMSA YYEBHOI'O IIPEIMETA

KOHTpOJ'IB M OLICHKa PE3YyJIbTaTOB OCBOCHHUA IPEAMETA IPEAYCMATPUBACT CICAYIOUIUC
KOHTPOJIbHO-OLICHOYHBIC CPCACTBA:

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

OKO01 - TECTOBBIE 3aaHUS
OKO02 - HaOJIoZIGHNEe 3a BBINOJIHEHHEM JIabopaTopHBIX pabdor Nel-12,
OKO03 OLIEHKA MX BBINOJIHEHHUS;
OKO04 - OIICHKA BBIMOJIHEHUS TPAKTUYECKON pabOThI;
OKO05 -OIICHKA BBITIOJTHCHUS 3a4E€THOTO 3aJ[aHHUS;
OKO7 - pedepatbl, TOKIAIBI,
I1K1.1 -YCTHBIH OIpOC.
I1K 3.2

29



