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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

VYuebublii npeamer «Pu3nKa» OTHOCUTCA K IpeAMeTHON obmactu «EcTecTBeHHO -Hay4HbIe
npeaMeThl» U 0011e00pa3oBaTelbHOMY LUKIY IPOrpaMMbl IOJATOTOBKU CIIELUAINCTOB CPEIHETO

3BCHA.

1.2 TpeGoBaHus K pe3yJibTaTam
PesyneraTrom ocBoeHusi yuebHoro mpenmera «®Dusmkay SBISETCS ONpPENeNCHHBIA ATarl

c(hOpPMHUPOBAHHOCTH CIEAYIOUINX OOIUX U MPOPECCHOHATBHBIX KOMITETEHIIUI:

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 pa3JIMYHbIM
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;

- IHTEpEC K pa3InIHbIM
cthepam npodeccHoHATBHOM
JEATEIIbHOCTH,

Osiaaaenue
YHHBepPCAJIbHbIMH
Yu4eOHbIMU
NMo3HABATEJIbHBIMU
JeHCTBUSIMM:

a) 0a30BbIe JJOTHYECKHE
JleliCTBUA.

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

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

- OIIPEACIATh 1NN
JeATeIIbHOCTH, 33/1aBaTh

IPEJCTaBICHUNA O POJIU U
MecTe (PU3NKH U aCTPOHOMHUH
B COBPEMEHHOM Hay4HOH
KapTUHE MUPA, O
cucTeMoobpa3ymomeil poiau
($U3UKHN B pa3BUTHU
€CTECTBEHHBIX HayK, TEXHUKH
Y COBPEMEHHBIX TEXHOJIOTUH,
0 BKJIaJIE POCCUMCKUX U
3apyOEKHBIX YUCHBIX-
(U3UKOB B pa3BUTHE HAYKH;
MOHUMaHUE (PU3HUECKON
CYIIHOCTH HaOJII01aeMBbIX
SBJICHU MUKPOMUDA,
MaKkpoMHUpa U MEraMupa;
MNOHMMAaHUE POJIH ACTPOHOMHHU
B IIPAKTUYECKOU
JIeSITEJIbHOCTH YeJIOBEKa U
JanbHeleM HayuyHo-
TEXHUUYECKOM Pa3BUTHH, POJIH
¢u3uku B GOpMHUPOBAHUHU
Kpyro3opa u
(byHKIIMOHATBLHOU
IPaMOTHOCTH 4Y€JI0BeKa JIJIs
peLIeHHsI TPaKTUYECKUX
3ajady;

- BJIJIETh
OCHOBOIOJIATal0IIUMU
(U3NUECKUMU MOHATUIMU U
BEJIMYMHAMH,
XapaKTepU3yIOIUMHU
¢buznyecKkre Ipouecchl
(CBSI3aHHBIMH C
MEXaHUYECKUM JIBHKCHHEM,
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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-
HCCIIEA0BATEIBCKON 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 XOJI€ PEIICHUA 3aa4u
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-MOJIEKYJISPHBIM
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 MPOLIECCHI,
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, ITEPBBII 3aKOH
TEPMOJAMHAMUKH; 3aKOH
COXPaHEHUS JIEKTPUUYECKOTO
3apsana, 3akoH KynoHa, 3akoH
Oma 11 ygacTka 1eru, 3aK0H
Owma 1151 MOJIHOM
AIEKTPUYECKOM LIETIH, 3aKOH
Jxoyia - JIeHna, 3akoH
AIIEKTPOMArHUTHOM
MHIYKIWU, 3aKOH COXPAHEHUS
SHEPIruH, 3aKOH
IIPSAMOJIMHEMHOTO
pacrnpoCTpaHEeHUs CBETa,
3aKOH OTPAXKEHUs CBETA,




3aKOH MPEIOMJICHHSI CBETA,
3aKOH COXPaHCHHSI SHEPTHUH,
3aKOH COXPaHEHUs UMITYJIbCa,
3aKOH COXPaHCHHUS
AIIEKTPHYECKOTO 3apsijia,
3aKOH COXPaHCHHSI MaCCOBOTO
qucia, nocTyaarel bopa,
3aKOH PaInOAKTUBHOTO
pacriaza); yBepeHHOe
UCIOJIb30BaHUE 3aKOHOB U
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, BBIICIISATh
(u3HYEeCKrEe BETUYNHBI U
dbopMyIibl, HEOOXOIUMBIE IS
€¢ peIICHHUS, TPOBOIHTH
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 Wcnonb3oBaTth
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 Cpe/ICTBa
B3aMMO/JICHCTBUS MEXKTY

-copMHUpPOBATH YMEHUS
YUYHUTBIBATH TPAHUIIBI
MIPUMEHEHUS U3yYEHHBIX
bu3HYECKUX MOJeNeH:
MaTepHalibHas TOUYKA,
WHEepLUaibHasl CUCTEMA
OTCYETa, UCATLHBIN I'a3;
MOJIETIN CTPOEHUS ra30B,
KUIKOCTEN U TBEPIBIX TET,
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;

- OCO3HaHUE LIEHHOCTH
Hay4YHOH J1eTeIbHOCTH,
TOTOBHOCTb OCYILIECTBIISITh
IIPOEKTHYIO U
HCCIIEI0BATENBCKYIO
JeSITeIbHOCTD
WHAWBUIYAIBHO U B TPYIIIE;
OsBJjaanenue
YHUBEPCAIBLHBIMH
Y4eOHBIMHU
M03HABATEJILHBIMH
JAeHCTBUSIMU:

B) padorta ¢ nHgopManmeii:
- BJIaJIeTh HaBbIKAMU
noJy4eHus HHPOpMaLu 13
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,
KOMMYHUKaTHUBHBIX 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 ITU(POBHIE
TEXHOJIOTUH IS TIOUCKa,
CTPYKTYPHUPOBAHUS,
UHTEPIIPETaluH U
npecTaBiIeHus yueOHOM U
Hay4HO-TIOIYJISIPHOM
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,
UCIIOJIB30BAThH 3HAHUS T10
(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 MOPAJIbHO-
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
CUTYaLUAIM;

CIOCOOCTBOBATH
(hOpMUPOBAHUIO U
MIPOSIBJIEHUIO IIUPOKOU
SPYAMIIMH B Pa3HBIX 00JaCTAX

- BJIaZIETh 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/ICHUU UCCIIEZIOBAaHUM B
paMKax y4eOHOTO
HKCIEpPUMEHTA U y4eOHO-
HCCIIEN0BATENBCKON
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) SMOIMOHAJIbHbIH
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
SMOIIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTBIBATh €r0 IPH
OCYIIECTBJICHUU
KOMMYHHKAIUH, CIIOCOOHOCTD
K COYYBCTBUIO U
COMEPEKNBAHUIO;

- COIMAILHBIX HABBIKOB,
BKJTFOYAIOIIUX CTIOCOOHOCTH
BBICTpPaNBaTh OTHOILIEHUS C
JPYTUMU JTHObMU,
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
NesiITeJIbHOCTD!

- IOHUMAaTh 1 UCTOJb30BaTh

TUTAHUPOBATh PabOTy TPYIIIBL,
paIoHaIbHO PACIIPEAETATh
JIeATETbHOCTh B
HCCTAaHAAPTHBIX CUTyallusiX,
aJICKBaTHO OIIEHUBAThH BKJIAJl
KaXJIOTO U3 YYaCTHHUKOB
TPYIIIBI B peLIEHUE
paccMaTpuBaeMoi TPOOIEMBI
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MPEUMYIIIECTBA KOMaHIHON 1
WHIUBUAYAIBHON pabOTHI;

- IPUHUMATb LIEJIH
COBMECTHOM JIESATCILHOCTH,
OpraHU30BbIBATH U
KOOPJAMHHUPOBATH JIEHCTBUS 110
€€ JIOCTUKEHUIO: COCTaBIIATh
IIJIaH ACUCTBUH, PACIIPENEIIATh
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 CUTYAILHSX,
MPOSIBISATH TBOPUYECTBO U
BOOOpakeHue, ObITh
WHULIMATUBHBIM

Osianenue
YHHMBEPCAJIbHBIMH
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 4ejJ0BeKa

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
3HAQYUMOCTH JJIs JINYHOCTH 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, KOHIeHcaus,
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 U30IPOIIECcCax;
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
pacnpocTpaHEHHE CBETA,
OTpa’keHHe, IPeIOMIICHHE,
uHTepdepeHus, Tudppaxuus
U TOJISIpU3alHsl CBETa,
JUCIIEpCHUsl CBETA;
¢doroanexTpuueckuit 3pdexr,
CBETOBOE JaBJICHUE,
BO3HUKHOBEHHUE JIMHEHUYATOTO
CIEKTpa aTroma BOJ0po/a,
€CTEeCTBEHHasl U
HCKYCCTBEHHAs
pPaIi0aKTUBHOCTD

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

B 00s1acTH 3K0JI0THYECKOT0
BOCIIMTAHUS:

- cOpMHUPOBAHHOCTH
9KOJIOTUYECKON KYJIbTYpHI,
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
MIOBCEIHEBHOM JKM3HU JUISl
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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 SKOJIOTUUECKON
HanpaBJIECHHOCTH;

- OBJIQJICHUE HaBBIKAMH
y4eOHO-UCCIIeI0BATENbCKOMH,
MPOEKTHON U COIMAIbHOM
JEATEIIbHOCTH

obecrnieyeHust 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
MIPUPOIONOIB30BAHUS

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

.-yMETb MPUMEHSTh METOIbI U
pPEKOMEHIyeMbIe
HOPMAaTHUBHBIE U
PYKOBOSIIIINE TPEOOBAHUS
IIPU BBITIOJTHEHUHN
1abopaTOPHBIX paboT

-3HaTh OCHOBHBIE TTapaMeTPhI
M YCJIOBHS SKCILTyaTalluu
3JIEKTPOOOOPYIOBAHUS U
0COOEHHOCTH UX
MOJIKITFOUEHHUS .

[1K 1.4.BeImosaHATh
IIPOTOTUIIUPOBAHHE

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

-3HaTh TEXHUYECKHE
XapaKTepUCTUKH YCTPOHCTB
PUMEHSIEMBIX B
n1abopaTOpHBIX paboTax
0COOEHHOCTEHN MPUMEHEHUS U
MOJKITFOUYEHUS] OCHOBHBIX
DIIEMEHTOB B JICKTPUIECKHUX
cxemax.

1K 3.1.ITpoBOAUTH KOHTPOJIb
napaMeTpoB, AUATHOCTUKY U
BOCCTAHOBJICHHE
paboTOCTIOCOOHOCTH
U(PPOBBIX YCTPOUCTB
KOMITBIOTEPHBIX CUCTEM U
KOMILIEKCOB.

-yMeTb IPUMEHSTh
KOHTPOJIbHO- H3MEPHUTEIHHBIE
puOOpPHI PHU BHITOTHEHUN
1a00paTOPHBIX paboT
-cOOJII01aTh TEXHUKY
0€30MacHOCTH TpU
MPOBEICHUH J1TaOOPAaTOPHBIX
pabor.
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CTPYKTYPA U COAEP/KAHUE YYEBHOI'O ITPEJIMETA

2.1 O0bem yueOHOro npeaMeTa  BUAbl 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 aTTecTauu 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 TemaTnyecKMid IJIAH U coAepxkaHMe Y4eOHOro npeamera «Du3uka»

HaumeHoBaHue Conep:xkanue y4e0HOro MaTtepuasa (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 nucturuiviel. @usnyeckue BenuuuHbl. Ennnnnel n3mepenus. Cuctema CU 2 OK 01
Ouzuka — (QyHAaMeHTalbHAs Hayka O mpupoae. HayuHblii MeTOn MO3HAHUS U  METOJbI OK 03
UCCIICIOBaHMS (PU3NICCKUX SBICHUM. OK 05
2. DKCIIEpUMEHT U TEeOopHsl B Mpollecce MO3HAHUs Mpupojbl. HalmroneHue U 3KCHEPUMEHT 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 (HU3MUECKUX SBICHHA W TIPOLECCOB (MarepHuajbHas TOYKa, aOCOIIOTHO
TBEPOE TEJO, HaealbHas KUAKOCTb, UICATbHBINA a3, TOYCUHBIH 3apsn). [ unoresa. Guznyeckuit
3aKOH, TPAHUIIBI €T0 TpUMeHUMOCTH. Dusndeckas Teopus.
Ponb u MecTo ¢pusuku B GopMHUPOBAHUH COBPEMEHHOW HAyUYHON KapTHHBI MUpPa, B TPAKTHUECKOH
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 3a1a4u MeXaHUKU. Pamuyc-BeKTop MaTepHalbHOM TOYKH, €ro MPOSKIMUA Ha OK 05
ocu cucteMbl 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 MPSIMOIUHEIHOE NBIKEHHE. 3aBUCHUMOCTh KOOPIHMHAT, 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 TOPHU30HTY. 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTU U YCKOPEHUS MAaTePUATBHONW TOYKH OT
BPEMEHH U UX rpaduKu.

4. KpuBonuHeiiHOe IBMXKEHHE. J[BUKEHUE MAaTepUaTbHOM TOYKU MO OKPYXKHOCTH. YTJIOBas U
nuHeiHast ckopocth. [lepron u uwacrora oOpamienusi. LleHTpocTpemuTenbHOE (HOPMAalbHOE),
KacaresibHOE (TaHTCHIIMAIBHOE) U TIOJIHOE YCKOPEHHUE MAaTepUaIbHON TOUKH.

Bcero nmo Teme:

Tema 1.2. Coaepxxanue yueOHOIro MaTepuaJa OK 01
3akoHbI 1.ITepBbrit 3akoH HpioroHa. MHeprumanbHbie cHCTeMBbl OTCYETa. [IpUHIMI OTHOCHUTEIBHOCTH OK 02
MeXaHUKHU ['anuned. HeunepuumanbHble cuctembl oTcuéra (ompeneneHue, npumepsi).Macca tena. Cuna. 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. 3aBUCHMOCTh YCKOPEHHsI CBOOOTHOTO MAZICHUs OT BBICOTHI HAJl OBEPXHOCTHIO 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, qBMXKyNIErocst ¢ yCKOPEHHEM.

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

Tperust. Cuja CONpOTUBIICHUS NPU JIBUKEHUM Tella B KUAKOCTU WIH Tasze, €€ 3aBUCUMOCTb OT

CKOPOCTH OTHOCHUTEJIBHOTO JBUKECHHS.

4. JlaBnenue. I'mapocratmueckoe namienue. Cuia Apxumena. TexHUUecKHe YCTpOHCTBa U

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

CHWJI, BOBHUKAIOIIHX B pe3yJIbTaTe B3auMOJEHCTBUSA Tell. MI3MepeHne Mace 1Mo B3anMoOIEVCTBHUIO.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIBbEME U NTaJICHUM.

JlabopaTropHble 3aHATHUS

1. JlabopaTopnas pabora Nel. Onpeznenenue ko3 duumenta TpeHus

Bcero no reme:

Temal.3. Copepxanue yueOHOIro MaTepuasa OK 01
Craruka 1 A6comtotHo TBEpHOE Temno. [locTynarensHoe U BpamareabHOE ABUKEHHUE TBEPIOTO Tea. 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 y4eOHOT0 MaTepuaJia

OK 01
OK 02

COXpaHeHUs B | 1.VMnynbc MaTepuanbHOM TOYKHM, CHCTEMBl MaTepHaJbHBIX ToueK. LleHTp Macc cucrtembl 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 Touku. [IpencraBienue o cCOXpaHEeHUH 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 TOoukH. IloTeHIManbHble U HEe NOTEHIMadbHbIe cuibl. IloTeHIManbHas SHeprus.
[TorennuanbHas 3HEprus ynpyro neopMUpOBaHHON NpyKuHBL. [loTeHIManpHas SHeprus Teia 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
bepHysun 114 naeaibHOMN )KUJKOCTH KaK CJIEJCTBUE 3aKOHA COXPAaHEHUS! MEXaHWYECKOW 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 nBuxkeHHE. XapaKTep ABMXKEHUS U B3aUMOJEHCTBUS OK 03
KHHETHYECKOMH YacTHIl BemecTBa. MoJienu CTpOeHUs ra3oB, KUAKOCTEH U TBEPJBIX TNl U OOBSICHEHUE CBOMCTB OK 04
TeOpHH. BElIeCTBAa Ha OCHOBE A3TUX Mojeneil. Macca u pasmepsl mosekyn (aromoB). KomnuectBo OK 05
HpeabHbIH ra3 BeulectBa. [locTostHHas ABoraapo. OK 0
2. TemnoBoe paBHOBecuwe. Temmeparypa m crmocoObl e€ um3Mmepenus. lllkama Ttemmeparyp 1 IK 1.2
Llenbcus. IIK 3.1
Mopenbs ueanbHOrO Ta3a B MOJIEKYJISIPHO-KMHETHYECKONW TEOPHM: YacTHUIIBI raza 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 HJICAJIbHOTO Ta3a (OCHOBHOE YpaBHEHUE MOJEKYISPHO-KUHETUYECKON
TEOpUHU UCATLHOTO rasa).

CBsi3b a0COMIOTHON TEMIEPaTypbl TEPMOIUHAMHYECKONH CHUCTEMBI CO CpEIHEH KUHETUYECKOU
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. 3ajmanue BHEIIHUX YCIOBUH IJISl TEPMOJIUHAMUYECKOU
cuctembl. BHelHre U BHyTpeHHHUE napaMeTpshl. [lapaMeTpbl TEpMOJIMHAMUYECKON CUCTEMBI KaK
CpelHME 3HAYEHUs BEJIMYMH, OINHUCHIBAIOIIUX €€ COCTOSHUE Ha MHUKPOCKOIIMYECKOM YPOBHE..
HyneBoe wnavasno tepmoamHamuku. CaMONpouW3BOJIbHAS peaKkcalus TEPMOJIUHAMHYECKOM
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO. MoOJieib HUJI€aIbHOTO ra3a B TEPMOJMHAMUKE — CUCTEMA
ypaBHEHUN: ypaBHeHHE MeHnaeneeBa—KnamneipoHa U BbIpaXXEHHUE [JII BHYTPEHHEH SHEPTHH.
VY cnoBusi NPUMEHUMOCTHU 3TOM MOJIENU: HU3KAsl KOHUEHTPALUs YaCTHL, BEICOKME TEMIIEpaTyphl.
BeIpaxxenue [uisi BHYTpEHHEN SHEPIUH OJHOATOMHOIO MACAIBHOIO rasa. Ksazucrarnueckue u
HECTaTHUYECKUE MPOIECChl. DIeMeHTapHas paboTa B TepMOJUHAMUKe. Briuncienue paboThl 1Mo
rpaduky mpoiiecca Ha pV-auarpamme.

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

KonnuectBo TemioTsl. TemnoéMKocTs Tena. Y aenbHas U MOJIIpHas TEIUIOEMKOCTH BEIECTBA.
VYpaBHenue Maitepa. Y nenbHas TEIUIOTa CrOPAHUS TOIIMBA. Pacy€T KoMM4ecTBa TEIIOTH IPU
terutonepenade. [lonstre 00 annabatHoM mpoiiecce.

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

Btopoii 3akOH TEpMOJWHAMHKHU JUIsI PAaBHOBECHBIX IIPOLIECCOB: YE€PE3 3aJaHHOE PAaBHOBECHOE
COCTOSIHUE TEPMOJMHAMHMUYECKOW CHCTEMBI NMPOXOJUT €IWHCTBEHHas aauabaTta. AOcCoOOTHas
TeMIeparypa.

3BTopoii 3aKOH TEePMOJWHAMHUKHU /Jii HEPAaBHOBECHBIX IPOIIECCOB: HEBO3MOXKHO TepeaaTh
TEIUIOTY OT Oojee XoJIogHOTO Tena K Oosiee Harperomy 0e3 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 HCIIOIb30BaHMS TEIUIOBBIX JBUTATEeNe. TerioBoe 3arps3HEHHE
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 KoHAeHcauus. McmapeHne uW KuneHue. YJelbHas TelJoTa 1 OK 02
COCTOSIHUS napooopasoBaHusi. OK 05
BellecTBa. 2. Hacbimennsle ¥ HeHacblleHHble Mapbl. KauyecTBEHHAas 3aBUCUMOCTh IUIOTHOCTH U 1 OK 07
®dazoBble JIaBJICHUs] HACBIILIEHHOTO Mapa OT TeMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00bEMA HACHIILIEHHOTO
NepexXoabl. napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT AABJICHUS B )KUJIKOCTH.
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
JKHIKOCTel sBieHMs. JlaBneHue 1oy MICKpUBIEHHONW NOBEPXHOCTHIO sxuakocTu. Popmyna Jlanaca. OK 03
JlabGopaTopHble 3aHATHUS OK 04
JlaGoparopHas pabota Ne5. Onpenenenue ko3¢ huimenTa IoOBepXHOCTHOTO HATSKEHUS 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 [InaBneHue U KpUcTaJUIM3alud. Y IenbHas TerioTa miasaeHus. CyOaumarus. OK 03
Hedopmaru tBépaoro tena. Pactshkenue u cxxarue. Cnsur. Moayine FOura. [lpenen ynpyrux OK 05
aedopmanuii. OK 07
2.TeroBoe pacmmpeHue XKUAKOCTeH U TBEPABIX Tell, 00bEMHOE U JTMHEHHOE pacIIupeHue. 2

DHrapMOHU3M TEIUIOBBIX KOJIEOAHUI YaCTHI] BEIIECTBA KaK MPUYUHA TETUIOBOTO 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 ITOTYITPOBOJIHUKH. DJIEMEHTAPHBIA AJIEKTPUUCCKUN
3apsl. 3aKOH COXpaHEHUs MIEKTPUUECKOTO 3apsija.

B3aunmoaeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyioHa.

2.0nektpudeckoe nojie. Ero feiicTBre Ha JIEKTPUIECKUE 3apsiIbl.

Hanpspoxkénnocts anextpuueckoro nods. [IpoOusiii 3apsn. Jlunun HanpsxEHHOCTH
ANEKTpUYECKOro nosst. OJHOPOIHOE ANEKTPUUYECKOE TTOJIE.

[ToTeHManbHOCTh 3JIEKTPOCTATUUECKOTO N0JIA. Pa3HOCTh MOTEHLIMATIOB U HAIPSHKEHUE.
[TorenimanpHas 3HEPrUs 3apsAaa B dJIEKTpocTaTuyeckom noie. [lorennuan
3JEKTPOCTATUUECKOTO 1OJs. CBS3b HANPSYKEHHOCTH MOJIA U PA3HOCTH OTEHLMAJIOB JUIsS
ANEKTPOCTATUYECKOTO MOJISI (KaK OJJHOPOJIHOTO, TAaK U HEOJJTHOPOJIHOTO).

[IpuHUUMI cyneprno3uium 3JIeKTPUUECKUX MOIeil.

3.ITone Toueunoro 3apsiaa. [lone paBHOMEpHO 3apsbkeHHOU 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 CIIOBUE PAaBHOBECHS 3apsA10B. JBHKeHnE
3apsKEHHON YaCTHUIBl B OJTHOPOAHOM 3JIEKTPUYECKOM TIOJIE .

4. JIUdNEeKTPUKH B DJIEKTPOCTATUIECKOM TToJie. JludiekTpuueckasi MpOHUIIAeMOCTh BEIIIECTBA.
Konnencarop. D1eKTpo€MKOCTh KOHACHCATOPA. DINEKTPOEMKOCTh TIIOCKOTO KOHIEHCATOPA.
[TapannensHoe coennHEeHNE KOHAEHCAaTOpoB. [locienoBaTenbHOE COEAMHEHNE KOHEHCATOPOB.
DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Bcero o reme:

OK 01
OK 02
OK 03
OK 05
OK 07

Tema 3.2.
3aKOHBI
NOCTOSIHHOI'0 TOKA

Coaep:xanue yue0HOro MaTepHaJia

1.Cuna toka. [TocTosiHHBIN TOK. Y CIIOBHS CYIIECTBOBAHUS TOCTOSTHHOTO JIEKTPUYECKOTO TOKA.
Ucroununku Toka. Hampsixenue U u D/IC €. 3akon Oma 1715t yyacTka merH.

2.D7IeKTpUIECKOe COMMPOTUBIICHUE. 3aBUCUMOCTD COIMPOTHBIICHHUS OJTHOPOHOTO TIPOBOIHUKA 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 eKTpuueckux uenei. [lpasuna Kupxroga.

3.Pabora anekTpudeckoro Toka. 3akoH [[xoyns—Jlenna. 9JIC u BHyTpeHHEE CONPOTUBIICHUE
HMCTOYHMKA TOKA. 3aK0oH OMa 117151 TOJIHOU (3aMKHYTOM) AJIEKTpUUECKOM 1enu. MouHocTh
ucroyHuka Toka. Koporkoe 3aMbikanue.

KonneHncarop B 1ienu mocTOSSHHOTO TOKA.

JlabopaTopHble 3aHATHSA

JlaboparopHas padota Ne 6 mpodeccuoHamTbHO-OpUEHTUPOBAHHOTO cojiepxkanusi. OnpeneneHue
YJI€IBHOT'O CONPOTHUBIICHUS.

JlaboparopHas padota Ne 7 mpodheccnoHanbHO-OPUEHTHPOBAHHOTO COJEPIKAHUSI.
Omnpenenenne DJ[C 1 BHyTPEHHETO CONMPOTUBJICHUSI HCTOYHHUKA TOKA.

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

JIaboparopHast pabota Ne 9 mpoheccnoHaTbHO-OPHUEHTHPOBAHHOTO COCPIKAHUS
M3y4yeHune 3aKOHOB TOCIIEI0BATEILHOTO M APAJUICIIBHOTO COSANHEHUI

Bcero o reme:

[IK 1.2
K 3.1
I1IK 1.4

Tema 3.3.
DJIeKTpUYecKHii
TOK B Pa3JIMYHbIX
cpeaax

Coaep:xanue yueOHOIro MaTepHuaJia

1 . DnexTpuueckas NPOBOAUMOCTD PA3JIMYHBIX BELIECTB. DJIEKTPOHHAS IPOBOJUMOCTD TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD CONPOTHUBIICHUSI METAJIJIOB OT TeMIleparypbl. CBEpXIIPOBOJMMOCTD.

2. IonynpoBoaauku. CoOCTBEHHAs! U IPUMECHAS TPOBOIUMOCTH TTOIYIIPOBOAHUKOB. CBOMCTBA
p—n-nepexoza. [losynpoBOAHUKOBEIE TPUOOPBI.

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

DnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HECAaMOCTOSITENbHBIN pa3psia. Paznuunbie
THUIIBI CAMOCTOSITENBHOIO pa3psa. Monnus. [1nasma.

Bcero o reme:

OK 01
OK 02
OK 03
OK 05
OK 07

Tema 3.4.
MarnuTtHoe moJie

Conep:xanue yueOHOTro MaTepHaJia

1.B3aumoieiicTBHE MOCTOSSHHBIX MAarHUTOB U IPOBOJHUKOB ¢ TOKOM. MarHutHoe noie. 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 Amniepa, €€ HalpaBJIeHUE 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: 5
Tema 3.5. Conep:kanue y4eOHOro MaTepuaa OK 01
DJIEeKTPOMArHUTHA | 1. SIBreHHne 3J1eKTPOMArHUTHOM MHAYKIKK. [10TOK BekTopa MarHuTHOM uuykimu. DJIC 2 OK 02
A MHAYKIUSA MHAYKIUMU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIMK Papazaes. BuxpeBoe 3J1eKTpuuecKoe moJie. OK 03
Toxu Dyxo. OK 05
2.9/1C uHIyKIMU B IPOBOJHMKE, ABMKYILIEMCS B OJTHOPOJJHOM MarHUTHOM IoJie. [IpaBuiio 2 OK 07
Jlenna .MuaykTuBHOCTB. KaTyIlka HHIYKTUBHOCTH B LIEIIN ITIOCTOSIHHOT'O TOKa. SIBiieHne
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
Mexanuneckue 1 KonebGatenbnas  cucrema. (CBoOomuble  konebanua. [apMoHudeckwe — KoieOaHHs. 2 OK 02
KoJ1edanus Kunemaryueckoe M IMHAMHYECKOE OMMCAHME. DHEPreTHIecKOe ONMCAHUE (3aKOH COXPAaHEHHUs OK 03
MEXaHU4eCKOH sHepruu). BrIBo IMHAMHUYECKOTO ONMUCAaHMUs TApPMOHMYECKUX KOJIEOaHUN U3 MX 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 1.2
2.Ilepuon n yacrora koneOanuil. Ileproa Manbix CBOOOTHBIX KOJIEOAHUH MaTEeMaTHYECKOTO 2 1K 1.4
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 padota Ne 10 Omnpenenennue yCKOpeHHUsI CBOOOTHOTO TaCHUS 2
Bcero no reme: 6
Tema 4.2. Coaepsxanue yueOHOro MaTepuasa OK 01
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DJIeKTPOMATHUTH
ble KOJIe0aHuA

1.KonebatenpHbIil KOHTYP. CBOOOIHBIE 3JIEKTPOMAarHUTHBIC KOJICOAHHUS B UI€aTbHOM
KosebarenbHOM KoHType. Popmyna Tomcona. CBsi3b aMILTUTY/IBI 3apsiaa KOHASHCATOPA C
aMILTUTYIOM CHJIBI TOKa B KOJIeOATEIbHOM KOHTYpE. 3aKOH COXPAHEHUS SHEPTHH B UACaTHHOM
KoJIeOaTeJIbHOM KOHTYDE.

2.3aryxarolue 3J1eKTpOMarHuTHbIe KoeOaHus. BeIHYK€HHbIE 2JIeKTPOMarHuTHhIE
koseOaHus. [lepeMenHbll TOK. MOIIHOCTh NIEPEMEHHOTO TOKA. AMIUIUTYJHOE U AEHCTBYIOLIEE
3HAa4YEeHUE CUJIbl TOKA U HAIIPSDKEHMSI IIPU Pa3JInYHOM (popMe 3aBUCMMOCTH IEPEMEHHOT0 TOKa
OT BPEMEHH.

3.Cunycou1aabHbIN IEpeMEeHHBINA TOK. Pe3ucTop, KoHASHCATOp M KaTYIIKa HHIYKTUBHOCTH B
LIENY CUHYCOMAAIBHOTO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKEHMIA.

4 Uneanbubliit Tpanchopmatop. [Ipon3BoacTBo, nepeaada u moTpedIeHHe ANEKTPUIECKOM
SHEPTUH. DKOJIOTHYECKUE PUCKHU TP MPOU3BOJICTBE dJIeKTpodHepruu. Kynbrypa
WCIIOJIB30BAaHHUS 3JIEKTPOIHEPTUHU B NOBCEJHEBHOM KU3HU.

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:
OTpakeHue, mpejoMieHne, nHTepdepeHIus u Tudpaxius.

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

3. DIEKTPOMATHUTHBIE BOJHBI. Y CIIOBHS U3IIyUeHUs 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/IMCHeHI/Ie OJICKTPOMArdiUTHBIX BOJIH B TCXHUKE U
ObITY. [IpUHIMITBI paIMOCBS3H U TeNeBUACHUS. Paguonokamus. DIeKTPOMarHUTHOE
3arpsi3HCHUE 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.
OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHU B IIIOCKOM 3epKalle.

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

2 . [lpenomiienue cBera. 3aKOHBI TIPEIOMIICHUS cBeTa. AOCOTIOTHBIN IMOKa3aTeb MPEIOMIICHUS.
OTHOCHUTENLHBIN ITOKA3aTENb MIpCIOMIICHUA. ITocTOsIHCTBO 4acTOTHI CBETA U COOTHOIICHHE JJINH
BOJIH TIPU TEPEX0J€ MOHOXPOMATHYECKOTO CBETa Yepe3 TPaHHUIly paszjelia JBYX ONTUYCCKHX
Cpen.

3. Xox nyueit B npusme. [lucniepcus ceera. CiaoxHbIi coctaB 6enoro cBera. Lger.

ITonHoe BHYTpeHHee oTpakeHue. [IpenenbHblil yroi MoJIHOro BHYTPEHHET0 OTPaXKEHHUS.
CoOuparomue u paccenBaroniye JuH3bl. ToHKas nuH3a. DOKycHOE paccTOsSHUE M ONTHYECKast
CHJIa TOHKOMU JIMH3bl. 3aBUCUMOCTH (DOKYCHOT'O PAacCTOSHUS TOHKOM chepruecKoi JIMH3bI 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 MHTEP(EPEHIIMOHHBIX CXEM.

6 . ludpakuus ceera. Judpakunonnas pemeérka. Y cioBue HaOIOIEHHS IITaBHBIX MAKCUMYMOB
MIPU NAJCHIU MOHOXPOMATHYECKOT0 CBeTa Ha MudpakimonHyto pemeTky. [lomsipuszamnus cera.

JlabopaTopHble 3aHATHS

JlaGopaTtopHnast pabota Nel 1 Onpenenenne mokasaresst IpeJOMIICHUS 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 CIeNMAJIbHON TEOPHH OTHOCHTEJILHOCTH.

Tema 5.1.

ConepxaHue y4eGHOro MaTepuaJjia

1.I'panunsl TPUMEHMMOCTH KIIACCMYECKOW MeXaHuKH. [locTymaTel crhenuanbHON Teopuu
oTHOcUTENbHOCTH.  [IpocTpaHcTBeHHO-BpeMeHHOW wuHTepBai. [IpeoOpazoBanusi Jlopenna.
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. ®otonsl. DHeprus u uMiyisc Gorona. oroaddext. OnbiTer A.I'. CroneroBa. 3aKOHbBI 2 OK 07
dbotodrddekra. YpaBHenue DitnmreitHa s hotodddekra. «KpacHas rpanumay Gororpdexra.
3. JlaBieHue cBera (B YaCTHOCTH, IaBJICHUE CBETA Ha a0COJIIOTHO MOTJIOMIAIOUTYIO 1 a0COIIOTHO 2
oTpaxkaroiyro noBepxHocts). OnbiTel [1.H. Jlebenena.
4. BonHoBble cBoiicTBa yactull. Bosnbl e bpoiins. [{nuna Bonusl ae bpoiins u pa3mepsl 2
o0JacTy JOKaIu3aluy ABMKYIIeHcs yacTuilbl. KopmycKyaspHO-BOJIHOBOM Tyamu3M.
Judpaxius 37eKTPOHOB Ha KPHCTaJIaX.
Crnenuduka n3mepenuit B Mukpomupe. CooTHoueHus: HeonpeaenéHHocTel I eiizenoepra.
8
Bcero no reme:
Tema 6.2. Coaep:xaHue yueOHOro MaTepuaJia OK 01
du3uka aToma 1.0OnbITHI MO UCCIIEIOBaHUIO cTpoeHUs aToma. [Tnanerapuas mogens atoma Pesepdopaa. 2 OK 02
[Tocrynate! bopa. M3nydyenue u normnouienre GOTOHOB IpU NEPEX0/I€ aTOMA C OJJHOTO YPOBHS OK 03
OHEPIUH Ha JPYTOM. OK 05
2.Bunpl ciektpoB. CriekTp ypoBHEH 3Hepruu aroma Boj1opoJia. CIIOHTaHHOE U BBIHYKAEHHOE 3 OK 07
n3nydenue cBera. Jlazep. TexHnueckue ycTporucTBa U TEXHOJIOTHUYECKUE MTPOIECCHI:
CIIEKTPaJIbHBINA aHaJN3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIBIOTEP.
Bcero no teme: B
Tema 6.3. Coaepsxanue y4eOHOIro MaTepuaJa
®usuxa aromHoro | 1.Hykionnas mozens sigpa ['eiisendepra—lBanenko. 3apsin sapa. MaccoBoe uuncio sapa. 2 OK 01
Aapa u N3otonsl. PannoaktuBHOCTh. Anb(a-pacnaj. DIeKTPOHHbBIN U NO3UTPOHHBIN OeTa-pacmaj. OK 02
3JIEMEHTAPHBIX ['amma-u3nydeHne. 3aKOH paJlMOAKTUBHOTO pacnana. PagnoakTiBHBIE N30TONBI B IPUPOJIE. OK 03
YacTHIL 2.CBOICTBa HOHU3UPYIOIIETO U3TYUYeHUs. BinusiHue paanoakTUBHOCTH Ha KUBbIE OPraHU3MBI. 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. DKOJOTUYECKUE ACTIEKThl PA3BUTHS SICPHON SHEPTETUKHU.

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

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

KBapk- raminonnast MoJieab aipoOHOB .

5.®u3uka 3a npeaenamu CrangaptHoi Moaenu. TéMHas maTepusi U TEMHAs SHEPTUsl. 2

EaunctBo usnueckoil KapTUHBI MUpA.

Bcero no reme: 10

Pa3nen 7JJieMeHTBI 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

[TpuMeHUMOCTD 3aKOHOB (DU3HMKH IS OOBSICHEHUS TPUPOIbI KOCMHUYECKHUX O0BEKTOB. 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 .Conneynas cuctema. CosHiie. ConHeyHass akTUBHOCTh. Microunuk sHeprun CosHua u 3BE37. 1

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

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

TJIAaBHOM MOCTeA0BaTeIbHOCTU. BHyTpeHHee cTpoenue 3B€31. COBpeMEHHBIEC MPECTABICHUS O

MIPOUCXO0KACHUM U 3BoJrolMK COJIHIIA U 3BE3]1. DTallbl )KM3HU 3BE3 L.

5 .Mneunsiii [Iyte — Hama ["anaktuka. [lonoxenue n neuxxkenue 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. 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 PEAJIM3AILIAU PABOYEM ITIPOT'PAMMBI YUEBHOI'O IIPEJIMETA

3.1 MaTtepuajibHO-TEXHHYECKOE o0ecnevyeHune

Jlist peanu3anuu MporpaMMbl y4eOHOTO TMPeaMeTa NMPEeIyCMOTPEHBI CIECIYIOIINE CIICIHATbHBIC
MOMEIEHUs: KaOUHET (PU3UKU

O6opynoBanne kaOuHeTa PU3UKU:

M0CAI0YHBIC MECTA M0 KOJIMYECTBY O0YUaIOIIHXCS;

pabouee MECTO IperoaaBaTels;

y4eOHO-TIJIAaHUPYIOIAst JOKYMECHTAIHS;

JIUJTAKTUYECKUI MaTepuail,

KOMIUIEKT Y4eOHO-HATJISIIHBIX MTOCOOMH o (pu3mke

- TemaTrueckue TaOIUIIBI IO PUKKE

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

- 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 PACHIMPEHUS
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. Konnencatop nepeMeHHOM 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 1 3epKa
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 1TaOOpaTOPHBIC
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 UndopmanmonHoe odecnieueHne
[lepeueHb OCHOBHOM M JONOJIHUTEIBHOM JIUTEPATYPHI, 3JTEKTPOHHBIX PECYPCOB:
OcHoBHas nuTeparypa:

1. Msxkumes, I'. 5. ®usuka. 10-i kiacc. ba3oBslii U yriyOneHHBIH YpOBHU : Y4eOHUK /
I'. 5. Msaxumes, b. b. byxosnes, H. H. Corckwuii ; non pen. H. A. IlapdpentbeBoid. - 12-e u3g.,
ctep. — Mocksa : IlpocBemenue, 2025. - 436 c. — (Knaccuueckuii kypc). - ISBN 978-5-09-
127073-0. - Tekcr : anexrponnbii. - URL: https://znanium.ru/catalog/product/2220306

2. Msxumes, I'. 5. ®usuka. 11-if knacc. ba3oBelif U yriiyOleHHBIH YpOBHU : Y4eOHUK /
I'. 5. Msaxumes, b. b. Byxosues, B. M. Uapyrun ; mox. pea. H.A. IlapdentseBa. — 13-e u3m.,
crep. - MockBa : Ilpocemenne, 2025. - 444 c. — ISBN 978-5-09-127063-1. - Tekcr:
anekTpouHbIi. - URL: https://znanium.ru/catalog/product/2220312

JlononHuTENbHAS TUTEPATYpA:

1.Ky3uenoB, C. W. O®wusumka. Mexanuka. MexaHnueckue KoyieOaHUs € BOJHBI.
MonekynsipHas ¢usuka. TepmonuHamuka : yuebHoe nocodue / C. . Ky3neuoB. — 4-e usf.,
uctp. u norn. — Mocksa : By3osckuii yueonuk : MHOPA-M, 2020. — 248 c. - ISBN 978-5-
9558-0317-3. - Tekcr : anekTponnbiit. - URL: https://znanium.com/catalog/product/1084382

2. Kysuenos, C. . ®u3ndeckue OCHOBBI MEXaHUKH [ DJIEKTPOHHBIA PECypcChl| : yaeOHOe
nocobue/ C. U. KysHeunoB; ToMmckuil NOIMTEXHUYECKUI YHUBEpCUTET. - 3-€ MU31., nepepad. u
gon. - Tomck: WM3p-eo TIIY, 2007. - 160 c. - Teker : onekrponnbii. - 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
(OK,IIK)
OKO01 - TECTOBBIE 3aJaHUS
OKO02 - HaOIoZICHNE 3a BBINOJIHEHHEM JIabopaTopHBIX pabdor Nel-12,
OKO03 OIICHKA MX BBIITOJHEHHS,
OKO04 - OIICHKA BBIMOJIHEHUS TPAKTUYECKON pabOThI;
OKO05 -OlI€HKA BBINOJIHEHUS 3a4ETHOTO 3a0aHus,
OKO07 - pedepatbl, TOKIAIBI,
I1K1.2 -YCTHBIH OIpOC.
I1K1.4
IIK 3.1
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