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PabGouass mporpamma ydebHOro mpenmera paspaboraHa Ha ocHoBe DenepanbHOrO

TOCYJIapCTBEHHOTO  00pa3oBaTeIbHOTO  CTaHAapTa 10  CICHUATBHOCTH  CPETHETo

npodeccuoHanbsHOr0 00pa3oBaHus

40.02.02 IIpaBooxpaHuTeapHas AeATEIbHOCTD )

KOO HaumMeHoB8aHue cneyuaibHocmu (eti)

a Takxke B coorBerctBUM ¢ [Ipukazom Munobpnayku Poccum ot 17.05.2012 Ne 413 «OO0

YTBEPKACHUH (PeIepalIbHOTO TOCYIapCTBEHHOI'O CTaHAAapTa CpeIHEero odmero oOpa3zoBaHU,

ITpuxazom MunucrepcrBa npocseuenus Poccuiickoin @enepanuu ot 12 asrycra 2022 roga Ne

732 «O BHeceHMM M3MEHEHMHU B (elepajbHbII TOCYJapCTBEHHBIH 00pa30BaTeIbHbBIN CTaHIAPT

cpelHero o01iero o0pa3oBaHus, yTBEPKIACHHBIN IPUKAa30M MUHUCTEPCTBA 00pa30BaHUs U HayKu

Poccuiickoit ®eneparuun ot 17 mas 2012 1. Ne 413», denepanbHOi 00pa3oBaTebHON

HporpaMMoﬁ CpCaHCTO O6H.[61"0 06pa3013aHI/151, YTBepﬁ(ﬂeHHOﬁ IIPpUKa30OM MHHHpOCBGIlIeHI/IH

Poccwuiickoit @eneparnuu ot 23 Hos0pst 2022 1. Ne 1014 (3apeructpupoBan B Muntocte Poccun

22 nexabps 2022 r. Ne 71763), IlpumepHbiMU paOouuMMHU IpoOrpaMMamMi, pa3paboTaHHBIMU

OI'BOY AIIO «HMHCcTUTYT pa3BUTHS MPOo(HECCHOHATBLHOTO 00pa30BaHUs» M YTBEPKACHHBIMH Ha

3ac€daHun Cosera mo OLICHKC COACPIKAHUA H KaueCTBa NPHUMCEPHBIX pa6oq1/1x nporpamMmm

00111€00pa30BaTEIBHOTO U COLHUAIBHO-TYMaHUTAPHOIO LUKJIIOB CPEIHEr0 MPOoQeCcCHOHATBHOIO

oOpa3zoBanus, [Iporokon Ne 14 ot 30.11.2022 B neficTByOIIEN pelaKIMH.

PACCMOTPEHA U O1OBPEHA
[MukitoBO# KOMHUCCHEH
10 00111e00pa30BaTEIbHBIM JUCIUIUINHAM, OOIIIMM
I'YMaHUTAPHBIM COIUATBHO-3KOHOMUYECKUM
JTUCIUTUTMHAM, MATEMAaTHYECKUM,
€CTECTBEHHOHAYYHBIM JTUCIUIIMHAM H
¢usBOCTIUTAHUS

PEKOMEH/OBAHA
MeTtoandeckum
coetoM llentpa CITO UD I'VAII
[Ipotokon Ne 6 ot 17.06.2025 r.

Pa3zpaboTuuk:

Jpsrunesa FO.11., npenoaaBaresb BeICHIEH KBATUDUKAIIMOHHONW KATETOPUH

(®UO)
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1. MACHOPT PABOYEM MPOI'PAMMBbI YYEBHOI'O TIPEJIMETA
OPU3NKA

1.1. Ob6aacTh NpUMeHeHHs IPOTPaAMMBbI

Pabouass mporpamma y4yeOHOro mpeaMeTa SBJISIETCS COCTaBHOM YacThiO MPOTPaMMHO-
METOAMYECKOTO  CONMPOBOXIEHUsT  oOpasoBarensHOil  mporpammbl  (OIl)  cpemmero
npodeccuonansHoro oodpaszopanus (CIIO) mporpamMMbl MOATOTOBKH CIIELUATHCTOB CPEIHEro
3BeHa 1o cneuuanbHocTu 40.02.02 «IIpaBooxpaHuTenbHas 1€ TEIbHOCThY.

1.2. MecTto y4eOHOro mpeaMera B CTPYKType OCHOBHOI mnpodeccHOHAJIbHOI
o0pa3oBaTe/IbHON NMPOrPaMMBbI:

VYueOunblii npeamer «Duznkay sBISETCS 0053aTENBHON YacThi0 00IIe00pa30BaTEIHLHOIO
LUKJIA.

1.3. Hean u 3axa4yn y4yeOHOro mpeamMera, TpeOOBaHUSI K pe3yJbTaTaM OCBOEHMS
y4eOHOro npeamera:

1.3.1 Ilesn yueOHOTO mMpeamera

Conepxanue nmporpamMmbl yueOHoro npenmera «®Ou3nka» HanpaBiIeHO HA JIOCTUIKEHUE
CIEYIOIINX LEIICH:

- ¢popMupoOBaHUE y 00yYaroIMXCsl YBEPEHHOCTH B IIEHHOCTH 0Opa30BaHMs,3HAYMMOCTH
buznyeckux  3HAHUM IS COBPEMEHHOr0  KBATM(HUIIMPOBAHHOTO CIHEIUAINCTa  MpHU
OCYILIECTBIIEHUH €ro NMpo(hecCHOHANBHON AeATeTbHOCTH;

- (hopmupoBaHNE €CTECTBEHHO-HAYYHON IPaMOTHOCTH;

- OBJAJieHHE CHenu(PUIecKor CUCTEMOW (PU3MUECKUX TOHATUH, TEPMUHOJIOTHEH W
CHMBOJIMKOM;

- OCBOCHHE OCHOBHBIX (PM3NYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJIaJICHME OCHOBHBIMM METOJIaMU HAYYHOI'O TMO3HAHUS HPHUPOJBI, UCIOIb3YEMBIMU B
¢usuke (HaOMIOJEHWE, OMNHUCaHUE, U3MEPEHHE, BBIJIBIDKCHHE THUIOTE3, IPOBEJCHUE
JKCIIEPUMEHTA);

- OBJIQJICHHE YMEHUSIMU 00pabaThIiBaTh JaHHBIE SKCIEPUMEHTA, OOBICHITHIIOTYYCHHbBIE
pe3yJbTaThl, yCTAaHABINBATh 3aBUCUMOCTH MEXIy (PU3HMUECKUMH BETUUYMHAMH B HaOJII01aeMOM
SBJICHUY, JIJIaTh BBIBOJIbI;

- (hopmupoBaHue ymeHus peuath pU3NUECKHUe 3a/1a4U pa3HbIX YPOBHEH CIOKHOCTH;

- pa3BUTHUE MMO3HABATEIHHBIX HUHTEPECOB, MHTEIJUICKTYATbHBIX U TBOPUYECKUXCIIOCOOHOCTEH
B Ipoliecce MPUOOPETEHUs 3HAHUH C MCIIOJIb30BAaHUEM PA3IMUHBIX UCTOYHHKOB MH(POPMALIUU U

COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHOJOTHA; yMEHHH (opMyInpoBaTh W OOOCHOBBHIBATH
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COOCTBEHHYIO TIO3HIIMIO 1O OTHOIIECHUIOK (pr3mueckol MHPOpPMALUH, MOTy4aeMoil U3 pa3HbBIX
HCTOYHHKOB,;

- BOCIIUTaHHE YyBCTBA FOPJIOCTH 32 POCCUICKYIO (PU3UUECKYIO HAYKY.



1.3.2. Illianupyemble pe3yJbTaTbl 0cBOeHHs Y4eOHOro npeamera B cooTBeTcTBHN ¢ ®I'OC CIIO u Ha ocHoBe ®I'OC COO.

Kox u HaumeHoBaHme
(popmupyempbIx
KOMIIeTeHII i

OK 01. BeiOupars cnoco0sbl
penieHust 3aga4
npogeccuoHAIbHOU
AeATeIbHOCTH
NMPUMEHUTEIbHO K
Pa3JIMYHBIM KOHTEKCTAM

IInanupyemble pe3yabTaThl 0CBOEHHS TUCHUILIUHBI

Oo0mue

B yacTu TPpy10BOr0 BOCIIUTAHMS:

- TOTOBHOCTb K TPY1y, OCO3HAHUE IIEHHOCTH MacTEePCTBA,
TpyHoJirooue;

- TFOTOBHOCTh K AKTUBHOMN JeSITeIbHOCTH
TEXHOJIOTMYECKOW M COLMaJIbHOW HampaBiICHHOCTH,
CIIOCOOHOCTh UHUIMHPOBATh, TUTAHUPOBATh u
CaMOCTOSITENILHO BBITIOJIHATH TaKyIO A€ITEIbHOCTb;

- MHTEpeC K pPa3nuyHbIM cepam mpodeccunoHambHOMI
JeATEIbHOCTH,

OBananenue YHHMBEPCAJIbHBIMH
MO03HABATEJIbLHBIMHM /I CTBUSIMH:

a) 0a30Bble JJOTHYECKHUE JIeliCTBUS:

- CaMOCTOATENIBHO (POPMYITHPOBATH U AKTyaU3UPOBAThH
npo0ieMy, paccCMaTpuBaTh €€ BCECTOPOHHE;

yueOHBIMU

- YCTaHaBJII/IBaTB CYHICCTB CHHBII\/JI HpI/I3HaK NN
OCHOBAaHUA 1A CpaBHCHI/IH, KJ'IaCCI/I(bI/IKaIII/II/I 158
00001IeHHS;

- OpeacCiATh UEIN ACATCIIBHOCTH, 3aaBaTh MapaMCTPhbL
N KpUTCPUHN UX JOCTUKCHUA,
- BBIABJITH 3aKOHOMCPHOCTH MW IPOTHUBOPECUYHA B
paccMaTpruBaACMBIX ABJIICHHUAX,
- BHOCHUTHb KOPPEKTHUBBI B ACATCIBHOCTH, OLICHHUBATH
COOTBETCTBUC PE3YyJIbTAaTOB LECIAM, OLUCHHMBATHL PHCKH

6

JAucuuninHapHbie

- chopMupoBaTh NPEICTABICHUS O POJIU U MECTE
GU3MKM M acCTPOHOMHU B COBPEMEHHOW HayyHOMU
KapTUHE MUpPa, O CHCTEMOOOPAa3yIOIIe posikd PU3UKU
B pa3BUTHM €CTECTBEHHBIX HAyK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTHH, O BKJIaZIe POCCUHCKUX U
3apyOeXHbIX YUYEHbIX-(U3UKOB B pa3BUTHE HAYKH;
NOHUMaHUEe (PU3MUECKON CYLIHOCTH HaOIOJaeMbIX
SBJICHUH MMKPOMHUpPA, MAKpOMHpAa U MErammupa;
[NOHMMaHWE pOJM AaCTPOHOMUU B TMPAKTHUECKOU
NeSITeIbHOCTH 4YelloBeKa W JajibHEeHIIeM Hay4HO-
TEXHUYECKOM  pa3BUTHM, poidM  (QU3UKH B
dopMupoBaHUM Kpyrozopa H  (PyHKIIMOHAJTBHOU
IPaMOTHOCTH YeJIOBeKa ISl PEIICHUS IPaKTUYECKUX
3ajay;

- copMHpOBATh YMEHUS pellaTh pacyeTHbHIE 3a]aun
C SIBHO 3aJJaHHOW (PU3MUYECKOW MOJIENBIO, UCTIONB3YS
¢usznyeckue 3aKOHbl W NPUHLHUIIBI; HAa OCHOBE
aHalM3a yCIIOBHS 33Ja4ll BBIOMpPATh (HU3HUIECKYIO
MOJi€Tb, BBLACHATH (PU3NYECKUE BEJIUYUHBI U
dbopMyabl, HEOOXOAMMBIE JUISI €€  pEIICHHS,
OPOBOJUTH pacueTbl M OLEHMBATh PEAITbHOCTb
NOJY4YEHHOI0 3Ha4deHHUs (U3NYECKOH BEIMUYUHBI;
pelmaTh ~ KaueCTBEHHbIE  3aJaud,  BBICTpauBas



HOCJEICTBUM JeSITeIbHOCTH;

- pa3BHBAaTh KPEATUBHOE MBIIUICHUE MPH
KHU3HEHHBIX Mpo0IeM

0) 6a30BbIe HCCJIEIOBATEIbCKHE AeCTBHS:
- BIIQJCTh HABBIKAMU Y4E€OHO-HCCIENOBATEIbCKONH U
NPOCKTHON JEATENBbHOCTH, HaBBIKAMH DPa3peIIeHuUs
npooIieM;

- BBISABJIATH CBSI3U U
aKTyaJM3UpoOBaTh 3a7ady, BBIABUTATh THUIOTE3y €€
pelIeHus, HaXOIUTh apryMEHTHI IS JIOKa3aTeIhCTBA
CBOMX YTBEpXKJICHHUH, 3a7aBaTh MapaMeTpbl U KPUTEPUHU
peIIeHHS;

- aHAJIM3UPOBATH TOJYYCHHBIC B XOJI€ PEIICHUS 3a7auu
pe3yIbTAThI, KPUTUIECKH OLIEHUBATH UX JOCTOBEPHOCTb,
POTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

- yMeThb MEepEeHOCUTh 3HAHHUA B II03HABATEIBHYIO H
MPAKTHYECKYIO0 00JIACTH KUZHEEATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIE WJEH, MpeJyiaraTh OPUTHMHAILHBIC
MOJIXO/IbI U PELICHHUS;

- CIIOCOOHOCTD UX MCIIOJB30BaHMS B MIO3HABATEILHON

U COLIMAJIbHOU NIPAKTHUKE

peneHnn

MMPUYIUHHO-CJICACTBCHHBIC

JIOTHYECKU HENPOTUBOPEUNBYIO LEMOYKY
pacCcyKIeHUH C ONOpOoM Ha H3yYeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

- BJIAJEThb OCHOBOIIOJATalOMIMMU  (PU3MUECKUMHU
HNOHATHSMH ¥ BEJIWYMHAMH, XapaKTEPHU3YIOLUIMMU
dusnueckue MIPOIIECCHI (cBsI3aHHBIMHU C
MEXaHMYECKUM JIBUKEHUEM, B3aUMOJICHCTBUEM Tel,
MEXaHMYECKUMH KOJIEOaHUSIMU U BOJIHAMH; aTOMHO-
MOJIEKYJISIDHBIM CTPOCHHEM BEILIECTBA, TEIUIOBBIMU
IPOIIECCAMU; STICKTPUICCKIM U MAaTHUTHBIM TIOJISIMH,
ANEKTPUYECKUM TOKOM, ANEKTPOMArHUTHBIMHU
KoJIeOAQHWMSIMH M BOJTHAMH;, ONTHYECKUMHU SIBIICHUSIMH;
KBaHTOBBIMH  SIBICHWSIMH, CTPOCHHEM aTomMa H
aTOMHOTO  Si[pa, PaJMOAKTUBHOCTHIO); BIIAJICHHE
OCHOBONOJIAraloIuMu aACTPOHOMUYECKUMHU
HNOHATUSAMM,  IO3BOJSIOIIMMHU  XapaKTepHU30BaTh
IPOLIECCHI, MPOUCXOAIINE Ha 3BE31aX, B 3BE3/IHBIX
cucTeMax, B MEXraJlaKTH4ecKOH cpene; IBMKEHHE
HeOeCHBIX Tell, YBOJIIOLINIO 3Be3]1 U BeenenHoii;

- BJIaJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUAMHU
(3axkoH BcemupHoro tsarorenus, I, Il u Il 3akonb!
HbrotoHa, 3akOH  COXpaHEHHMs  MEXaHUYECKOU
SHEpPIruH, 3aKOH COXPAHEHUS HUMILYJIbCA, HPUHIIHII
CYNEpIIO3UIMKA  CHJI, TPUHIUI PABHONPABHOCTHU
UHEPIHUAIBHBIX CHCTEM OTCU€Ta; MOJIEKYJISPHO-
KAHETHYECKYIO TEOPHUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, 3aKOH
COXpaHEHUs AIEKTPUUECKOro 3apsjaa, 3akoH Kynona,
3akoH OMa J171s1 yyacTKa 1emH, 3akoH Oma 715 ITOTHOM

HCpBLIfI 3aKOH TCPMOANHAMHKH,



OK 02. Hcnoas3oBarth
COBpPEMEHHbIEe cpeacTBa
MOMCKa, a”HaJmn3a "
HHTepNpeTanun
uHpopmanuu, "
HH(pOPMALMOHHbIE
TeXHOJIOTUH st
BBINOJIHEHHSA 3aja4
npogeccuoHaIbLHOM
AeATeJbHOCTH

B 00s1acTH HEHHOCTH HAYYHOI'O NIO3HAHUSA:

- c(OPMHUPOBAHHOCTD MHUPOBO33pPEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKd M OOIIECTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha
IUalore  KyJbTyp, CIIOCOOCTBYIOIIETO
CBOET0 MecTa B MOJUKYJIbTYPHOM MUDE;

- COBEpIICHCTBOBAHHE SI3BIKOBOW M YHMTATEIbCKOM

OCO3HAHHIO

KyJIbTypbl KaK CpEICTBAa B3aUMOACHCTBHUSI MEXKIY
JIOABMH U NTO3HAHUS MUPA;

- OCO3HaHME LEHHOCTH HAyYHOM JEATEIBHOCTH,
TOTOBHOCTb OCYLIECTBIISATh IIPOEKTHYIO u
HCCJIEIOBATENBCKYIO AEATEIbHOCTh UHINBUYAIbHO U B
rpyImime;

Osuanenue YHHBEPCAJIbLHBIMH Y4eOHBbIMH

NO03HABATEJILHBIMM el CTBUSIMU:

B) pabora ¢ unopmanueii:

- BJIAaACTb HABLIKAMH IIOJYUYCHUA I/IH(bOpMaIII/II/I u3
UCTOYHUKOB  pa3HbIX  THUIOB,  CaMOCTOSITEILHO

JJIEKTPUYECKON Lienu, 3akoH J[xoyns - JIeHna, 3akoH
JJIEKTPOMArHUTHOM MHAYKIMH, 3aKOH COXpaHEHUs
9HEPruM, 3aKOH IPSAMOJIMHENHOIO paclpOoCTpaHEHUs
CBETa, 3aKOH OTPAXXCHUsI CBETA, 3aKOH NPEIOMIICHHUS
CBETa; 3aKOH COXPaHEHUs DHEPIUH, 3aKOH COXPAaHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHMs  DIIEKTPUYECKOIO
3apsa, 3aKOH COXPaHEHMs MacCOBOIO  4YMCIIA,
noctynaarsl bopa, 3akoH paJuoaKTHBHOIO paclaja);
YBEpPEHHOE HCIIOJIb30BaHUE 3aKOHOB u
3aKOHOMEPHOCTEH MpH aHaIu3e GU3NIECKUX SIBICHUN
1 IIPOLIECCOB

- yMETh y4YHTHIBaTh TPAHUIBI  MPUMEHECHHS
M3Y4YEHHBIX (U3NYECKUX MOJeNel: MaTepuaibHas
TOYKa, MHEpPLHUAIbHAs CUCTEMA OTCUYETa, UICATbHBINA
ra3; MOJEJIM CTPOEHHUS T'a30B, JKUJIKOCTEH U TBEPJIbIX
T€J, TOYEYHBIM SJIEKTPUYECKUM 3apsij, saepHas
MOJIeJIb aTOMa, HYKJIIOHHAas MOJI€Jb aTOMHOTO sjpa
pu pereHnn GU3NYECKuX 3a1a4

- yMeTh (OpPMHPOBATh COOCTBEHHYIO IMO3UIUIO TI0
OTHOILLIEHUIO K ¢buznueckoi uHbOpMaIuy,
IOJly4aeMOM M3 pa3HbIX HCTOYHUKOB, YMEHMMU
UCTIOJIb30BaTh IU(POBBIE TEXHOJIOTUU IS TOMCKA,
CTPYKTYpHUPOBaHUS, HUHTEpIpeTauu u
IpeJCTaBlICHUs Y4eOHOM M Hay4YHO-TIOMYJISIPHOM
UHPOpPMALIUK; pPa3BUTHE YMEHHH KPUTHUYECKOTO
aHaAJIM3a MMOTy9aeMoi HHPOpMaIuu



OK 03. IlnanupoBats H
peaiu30BbIBATH COOCTBEHHOE
npogeccuoHaIbLHOE "
JMYHOCTHOE pa3BuUTHE,
NpeANPUHNMATEIbCKYI0

NesiTeIbHOCTh B
npogeccuoHaIbLHO  cepe,
HCNOJIb30BATh 3HAHMA 10
(prHAHCOBOI I'PAaMOTHOCTH B

OCYIIECTBIISATh TIOWUCK, aHAJINU3, CUCTEMATH3AIHI0 H
UHTEpIpEeTalui0 WHGOPMALIUK PA3NUYHBIX BHIOB H
dbopM TpeCTaBICHNUS;

- CO3/1aBaTh TEKCThI B Pa3jMYHBIX (opMaTax C yueToOM
Ha3Ha4YeHWs WHGOpPMAMM W LEJICBOW ayJIUTOPHH,
BEIOMpas ONTHUMalbHYI0 (OpMYy TpEIACTaBICHUS W
BU3YaJIH3aIlHH;

- OIICHHUBATH JIOCTOBEPHOCT, JETUTUMHOCTD
uH(pOpMAIINH, €€ COOTBETCTBUE MPABOBBIM U MOPAILHO-
THYECKUM HOPMaM;

- WCIOJIb30BaTh  CpeACTBAa HMH(DOPMAIMOHHBIX H
KOMMYHHMKAITMOHHBIX ~ TEXHOJOTHH B pCIICHHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpraHU3aIMOHHBIX
3a/ady ¢ CcOONIOZIcHWEM TpeOOBaHUN APrOHOMUKH,
TEXHHUKHU 0€30TaCHOCTH, THTUEHBI, PECYPCOCOEPEIKEHUS,
MIPABOBBIX U ATHUYECKUX HOPM, HOPM HH(POPMAIIOHHOM
0€30I1aCHOCTH;

- BJaJeTh HaBBIKAMU pACHO3HABaHUS W 3allUTHI
uHopmarui, HWHPOPMAIMOHHONH  0€30MacHOCTH
JUYHOCTH

B o0J1acTH 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

--  cOpMUPOBAHHOCTh HPABCTBEHHOT'O  CO3HAHMSI,
ATHYECKOTO TIOBEJICHUS;

- CIOCOOHOCTh OIIEHWBATh CHUTYAaIlMI0 W TPHUHUMATH
OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOpPAIBHO-
HPABCTBCHHBIC HOPMBI U [ICHHOCTH;

- OCO3HaHWE JIMYHOTO BKIaJa B
YCTOMYHUBOTO OyAYIIETO;

- OTBETCTBCHHOC OTHOIICHHE K CBOMM DOIHUTEISAM H
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IIOCTPOCHUE

- BIAQJETb OCHOBHBIMH METOJAaMH  HAy4YHOI'O
MO3HAHUS, HUCIOJIb3YEeMbIMU B (pH3MKe: MPOBOIUTH
OpsMble YW KOCBEHHbIE M3MEpeHMs (PU3MUecKux
BEJIMYMH, BBIOMpast ONTUMaJIbHBIN CIIOCO0 NU3MEPEHUS
U HCTONb3ysl  W3BECTHBIE  METOABl  OLEHKU
IIOTPELIHOCTEN WU3MEPEHMU, [IPOBOJUTH
UCCIIEIOBAaHHE 3aBUCHMOCTEN (PH3MUECKUX BEIIMIHH C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEpPEHUH, OOBSCHSTH
IOJlyYEHHBIE PpEe3yJbTaThl, UCHOJb3yS (pU3MUECKHe



Pa3IUYHBIX
CUTYyaIUsIX

AKHU3HCHHBIX

(unmu) ApyrUM YJeHaM CEMbH, CO3JaHHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'0 MPHUHATHS LIEHHOCTEW CEMEWHOU
J)KA3HU B COOTBETCTBUM C TPAAULUAMU HapooB Poccuu;
OBiageHue yHHBEpPCAJbHBIMU  PeryJasiTHBHbBIMH
JeHCTBUSIMU:

a) caMOOpraHu3anms:

- CaMOCTOSITEJIbBHO OCYLIECTBIISITh ITO3HABATEIIbHYIO

JESTEIIbHOCTb,  BBIABIATH IPOOJEMBI, CTaBUTb U
bopMyIHpoBaTh COOCTBEHHBIE 3a1a4u B
00pa3oBaTeNbHON  JEATENIBHOCTH W JKU3HEHHBIX
CUTyalusX;

- CAaMOCTOSITENIbHO COCTABIIATH IJIaH PEIICHUS IPOOIEMBI
C Y4YeTOM HMEIOIIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEIITOYTECHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

crocoOCTBOBaTh  (OPMHUPOBAHHUIO U HPOSIBIECHUIO

IMIUPOKON HpyAMLIUM B pa3HbIX oOO0NACTAX 3HAHWH,
NOCTOSIHHO  TIOBBIIATh CBOW  00pa3oBaTelbHbI U
KyJIbTYPHBIN YPOBCHb;

0) CAMOKOHTPOJIb:

UCIIONb30BaTh NMpUEMbl  peduieKCud s
CHUTYyaIlMH, BBIOOpa BEPHOTO PEIICHUS;

- YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh
pELICHUS 110 UX CHUKECHUIO;

B) JMOIMOHAJIbHBI HMHTE/JIEKT, MNPeanoJararimmui
¢(pOpMHPOBAHHOCTD:

BHYTPEHHEN MOTHMBAILIMM, BKJIOYAIOIIEH CTPEMIICHHE K
JOCTHKEHHIO Leau u ycnexy, ONTUMU3M,
WHULAATUBHOCTh, YMEHHE JIEHCTBOBAThb, MCXOAS U3
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OLICHKH

TEOpUHU, 3aKOHBl M TOHATHS, W JeJaThb BBIBOJBI;
coOnrogath mpaBuia Oe30macHOro Tpyna IMpH
NPOBEJCHUN HKCCIEAOBaHUNH B paMKax y4eOHOTro
JKCIIEpUMEHTa U yueOHO-HCCIIeJ0BATENbCKOM
NESTeIbHOCTH € HCIOJB30BaHMEM  IH(PPOBBIX
U3MEPUTENIBHBIX ~ YCTPOMCTB W J1aOOpaTOpHOTO
obopyaoBanus; chOPMUPOBAHHOCTH MPEICTABICHHIA
0 METOJax IMOJYYCHHUS HAYYHBIX aCTPOHOMUYECKUX
3HAHUI;

- oBiaaeTh (chopmMuUpoBaTh  MPEACTABICHUS)
MpaBUIaMu 3amucH Guzndeckux (Gopmyin penbedHo-
TOYEUHON cucTteMbl oOo3HaueHuit JI. bpains (mns
CJIETIBIX U CJIA0OBUASIINX 00YyYarOIINXCs)



OK 04. ¢ dexTnBHO
B3aMMO/1eliCTBOBATH U
padoTartb B KOJJIEKTHBE H
KOMaH/1e

CBOHMX BO3MOKHOCTEH;

- OMIIATHH, BKJIIOYAIONICH CIOCOOHOCTh ITIOHUMATh
SMOIIMOHAJIBHOE COCTOSIHUE JAPYTHUX, YUUTHIBATH €T0 MPU
OCYIIECTBIICHUU KOMMYHHKAIIMH, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

- COIMAJbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH
BBICTPaNBaTh  OTHOIICHHS] C  JPYTUMHU  JIIOJIbMH,
3a00TUTHCA, TMPOSIBIATH HWHTEpPEC M pa3peliarb
KOH(JIUKTHI

- TOTOBHOCTb U CIHOCOOHOCTh K OOpa3oBaHHUIO H
CaMOPAa3BUTHIO, CaMOCTOATEILHOCTH n
CaMOOTIPEICIICHUIO;

-OBJIaJICHWE HaBBIKAMU y4e€OHO-MCCIIEI0BATEIBCKOM,
MPOEKTHOM M COIIMAILHOM JEATEIbHOCTH;

OBiaseHue yHUBEPCAIbHBIMH KOMMYHHKATUBHBIMH
JeHCTBUSIMM:

0) coBMecTHas J1esITeJIbHOCTD.

- IOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMaHIHOM
Y MHIUBUTyalIbHON paboTHI;

- [pPUHUMATH 1€MW COBMECTHOM JIESITENIbHOCTH,
OpraHU30BBIBATh U KOOPAMHHUPOBATH JIECUCTBUS IO €€
JOCTHI)KECHUIO: COCTaBJISITh J1aH JEHUCTBUM,
pacmpeieniarh poJiM C Y4eTOM MHEHUH Y4YaCTHUKOB
00Cy»X)IaTh pe3yJIbTaTbl COBMECTHOM pabOTHI;

- KOOPAMHUPOBATH M BBIMOJHATH PabOTy B YCIOBHUAX
peaspbHOTO, BHUPTYyAIBHOTO M KOMOWHHUPOBAHHOTO
B3aHUMOJCHCTBUS;

- OCYIIECTBJISTh MO3UTUBHOE CTPATETUYECKOE MTOBEICHUE
B Pa3IMYHBIX CHUTYyalUsiX, MPOSBIATH TBOPYECTBO H
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- OBIAJCTh YMEHUSAMH paboTaTh B TpyIIe C
BBITIOJTHCHHEM ~ Pa3JIUYHBIX  COIMAIBHBIX — POJICH,
IUIAHUPOBATh ~ pabOTy  TPYMIBI,  PalMOHAIBHO
pacupenensiTh JeATEIbHOCTh B  HECTaHIAPTHBIX
CHUTYAIHSIX, aJICKBATHO OIIEHUBATh BKJIA]] KQXKIOTO U3
YYAaCTHUKOB TPYMIBI B PEIICHHE paccMaTpHBaeMOM
POOIIEMBI



OK 05. OcywmecTBiIdaTh
YCTHYI0 ¥  NHCHBMEHHYIO
KOMMYHUKAINIO Ha
rocy/1apcTBeHHOM sI3bIKe
Poccuiickoit Pegepauuu ¢
yueToM ocoOeHHOCTeH
COIHAJIBHOTO ¥ KYJIbTYPHOI'O
KOHTEKCTa

BOOOpakeHue, ObITh MHULUATUBHBIM
OBiaieHHe  YHHMBepCAJIbHBIMH
NeHCTBUAMM:

) NpUHSTHE ce0s U APYTUX JIO/eii:
- IPUHUMATh MOTUBBI U apIyMEHTHI APYTUX JIOAECH Ipu
aHaAJIN3€ PE3yJIbTATOB EATEIbHOCTH;

- NpU3HaBaTh CBOE IIPaBO M MPaBO APYTUX JIIOAEH Ha
OIINOKH;

- pa3BUBaTh CHOCOOHOCTH MOHUMATh MHP C MO3UIHU
JPyroro 4ejoBeKa

B o06s1acTH 3cTeTHY€CKOr0 BOCIIUTAHUS:

- ACTETUYECKOE OTHOUICHHE K MUPY, BKIIOYAsl ICTETUKY
HAy4YHOT'O TBOPUYECTBA, MPUCYIIEro (PU3NUECKOI HAyKe;

- CIIOCOOHOCTb  BOCIPHUHMMATh  Pa3IM4YHbIE BUbBI
WCKYCCTBa, TPAAULIMA U TBOPYECTBO CBOETO M JIPYTUX
HapoJOB, OILIyIaTh SMOLMUOHAJIBHOE BO3ICHCTBHE
HCKYCCTBa,

- yOEXJEHHOCTh B 3HAYMMOCTH [yl JIMYHOCTH U
o0I11ecTBa OTEYECTBEHHOIO M MHPOBOTO HCKYCCTBA,
OTHUYECKUX KYJIBTYPHBIX TpaAMLMA UM HApPOJIHOIO

peryJasiTHBHBIMH

TBOPYCCTBA,
- TOTOBHOCTb K CAMOBBIPAKCHUIO B Pa3HbIX BHAAX
HCKYCCTBa, CTPCMJICHUC IPOABJIATH KadycCTBa

TBOPYECKOM JINYHOCTH;

OBiaeHue YHUBEPCAJTbHBIMH KOMMYHHUKATHBHBIMH
JelCTBUSIMM:

a) o01eHue:

- OCYIIIECTBJIATh KOMMYHHKAIIUU BO BCEX cpepax KU3HU;
- pacro3HaBaTh HeBepOaJbHBIC CpEACTBA OOIIEHUS,
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- yMeThb paclo3HaBaTh (U3HUECKHE SBICHUSA
(mporecchl) U OOBACHATH UX Ha OCHOBE HM3YUYEHHBIX
3aKOHOB:  PaBHOMEPHOE M  PABHOYCKOPEHHOE
NpSMOJIMHEHHOE BM)KEHHE, CBOOOAHOE MajieHNe Te,

JBUKEHUE o OKPY>KHOCTH, WHEPIIHNS,
B3aMMOJICHICTBUE TeJ, KolebarenbHOe JBHXKEHUE,
pe30HaHC,  BOJHOBOE  JABIKeHUe;  auddysus,

OpOYHOBCKOE JBMIKEHUE, CTPOCHHE >KHUJKOCTEH U
TBEpIbIX TeJl, W3MEHEHHe o0beMa Tel MpHu
HarpeBaHUM (OXJIAXKJICHUH), TEIJIOBOE PaBHOBECHE,
HCIIapeHue, KOHJICHCAIus, IUIaBJICHHC,
KpUCTAJUIN3allUsl, KUIIEHHUE, BIAXHOCTh BO31yXa,
CBSI3b CpEIHEW KWUHETHYECKOM JHEPTUM TEIUIOBOTO
JIBIDKEHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIlepaTypou,
MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B
3aKpPBITOM COCYZ€, CBS3b MEXIy IapaMeTpaMu
COCTOSIHMSI Ta3a B M3OIPOIIECCaX; EKTPU3AIMS Tell,
B3aUMOJICHCTBHE 3apsI0B, HArpeBaHUE TTPOBOAHHUKA C

TOKOM, B3aPIMOI[€I\/'ICTBPIC MarsuToB,



OK 07. CopeiicTrBoBaTH
COXPAHEHHUI0 OKpY:Kalouen
cpenbl, pecypcocOepekeHHIo,

NPUMEHSATH 3HAHUSA 00
U3MEHEHHH KJIMMATA,
NPUHIUIBI 0epexINBOro
Npou3BoOACTBa, 3PPEeKTUBHO
AefCTBOBATH B

‘lpe3Bbl‘laﬁHle CUTyalUsAX

NOHUMATh 3HaYCHHE COLMANIbHBIX 3HAKOB, PACIIO3HABATh
OPEANOCHUIKM KOH(DIMKTHBIX CUTyalluii M CMAr4aTth
KOH(JIUKTBL;

- Pa3BEpPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3pCHUS

C MCIIOJIb30BaHUEM SI3bIKOBBIX CPECTB

B 001acTH 3K010TrH4€CKOro BOCIIMTAHUS

- c(hopMHpPOBAaHHOCTH  HKOJIOTMYECKON  KYJIBTYpHI,
MIOHUMAHUE  BIMSHUS  COLMAIbHO-3KOHOMHYECKHUX
IIPOLIECCOB HA COCTOSHHUE NPUPOJHOW M COLMAIBHOU
Cpensl, OCO3HaHUE r7100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MPO0IIeM;

- IUIAHUPOBAaHHWE M OCYIIECTBICHHE JIEHCTBUH B
OKpyXarolled cpele Ha OCHOBE 3HAHUSA LeJel

YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AaKTUBHOE HEINpPHUATHE ACWCTBUM, NPUHOCSIIUX BpeEA
OKpYKarollleH Cpere;

- yMEHHE  IPOTrHO3UpOBATH
DKOJIOTUYECKHE  IOCJIEICTBUS
JIEMCTBHM, IPEJOTBPAILATh UX;

- pacUIMpEeHHE ONBITA JEATEIBHOCTH SKOJOTHYECKOU
HAIpaBJIEHHOCTH HA OCHOBE 3HAHUI 10 QU3HKe

HeOIaronpusITHbIC
peANPUHIMAEMBIX
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DJICKTPOMArnuTHass UHAYKIU, JEHCTBHE MAarHUTHOTO
I10JIi4 Ha NPpOBOAHUK C TOKOM U I[BH)Kyu.IHﬁCSI 3apsan,

JIEKTPOMAarHUTHbBIE Kose0aHus U BOJIHBI,
IPSIMOJIMHEHHOE pacrnpocTpaHeHue CBETa,
OTPaKECHHUE, IIPEJIOMJICHUE, UHTEpEepeHIHS,

TUQpakius U MOJISPU3ALUS CBETA, TUCIIEPCHSI CBETA;
dorosnexTpuueckuii 3P(HEKT, CBETOBOE TaBICHHE,

BO3HHMKHOBCHHEC JIMHENYaToro CIICKTpPa aromMma
BOAOpOaa, CCTCCTBCHHAsA u HCKYCCTBCHHAA
PAANOaKTUBHOCTD

- copMUPOBaTH YMEHUS MPUMEHITH IOJyYEHHBIC
3HaHHUS IS OOBSCHEHHWS YCJIOBHUH TMPOTCKaHHS
(GU3MYECKUX SBICHUN B TIPHPOJC M JUIS TPHHITHS
MPAKTHYECKHUX PEIICHUI B MOBCETHEBHOM KU3HU IS
obecrieueHnss 0e30MacHOCTH TIpH  OOpaIieHUH C
OBITOBBIMH npubopaMu u TEXHUYECKUMH
YCTPOMCTBAMHM, COXPAHEHHUS 3/IOPOBBS M COOJTIOICHUS
HOPM DKOJIOTHYECKOTO TOBEJCHUS B OKPY KaroIICH
cpele; TOHMMaHHWE HEOOXOTUMOCTH MPUMEHEHUS
NOCTHXKEHUH  (U3MKH U TEXHONOTWUH IS
paIMoOHAaIBLHOTO MPUPOAONIONB30BAHUS



2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O INIPEJMETA

2.1. O0bemM JUCUMIIMHBI U BUABI Y4e0HO padoThI

Bup yuyeoHoi padoThI

O0neM yacoB

BO 2 ceMecTpe

O0beM yueOHOro npeamera 78
O0beM y4eOHBIX 3aHATHI 76
B TOM YHUCJIE:
TEOPETHUECKOE 00yUeHne 52
71a00paTOPHO-NIPAKTUYECKUE 3aHATHUS 24
IIpomeskyTounas arrectauus B gopme 1udppepeHUMPOBAHHOIO 3a4eTa 2
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2.2. TemaTnyeckuii IJIaH U cofep:kanue yueOHoro npeamera ®PU3NKA

HaumeHnoBaHn Conep:kanue y4eOHOro MaTepuasia, JJadopaTopHble U MPAKTHYECKHUE dopmMupyembie
He pa3aesioB U padoThl, caMOCTOSITe/IbHASA padoTa 00y4aloIMnXcsi, KypcoBasi ?{grsr o0mmue u
TeM padoTa (IPOEKT) (eciu npedycmompervl) npogeccuoHaIbHbIE
KOMIIeTEHIIUH
1 2 3 4
Pa3nen 1. ®u3nka u MeTObI HAYYHOT0 MO3HAHUSA 6 OK 03
Beeenne. Conep:xanue yue6HOT0 MaTepHaa: 6 OK 05
PDu3nKa U METOAbI | Dusuka - Hayka o mnpupoxae. Hayuynele MeTonbl IO3HAaHMS OKpy»Karomero Mupa. Poib
Hay1HOTr0 SKCTIIEpUMEHTAa W TEOPHH B TMPOIECCe IMO3HAHUSA MPHUPOJLI. ODKCHEPHUMEHT B (HU3HKE. 6
HO3HAHAH MogenupoBaHue GU3NIECKUX SBICHUN U TiporieccoB. Hayunbie runoresbl. u3nyeckue 3aKOHb]
U Teopuu. ['paHuIIbl IPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHiun coorBercTBUd. Poinb U
MecTo (pu3uku B (OPMHUPOBAHUU COBPEMEHHOW HAy4YHOW KapTHHBI MHUpA, B MPAKTUYECKOH
JESATEIILHOCTH JIIOEH.
Paszgen 2. MexaHuka 16
Tema 2.1 Conepsxanne yueGHOI0 MaTepuaa: 8 OK 01
Kunemaruka Mexanuueckoe aBumxeHne. OTHOCUTEILHOCT, MEXAHUUYECKOr0 OBIKeHusa. CucremMa oTcUeTa. OK 02
Tpaekropus. Ilepemelienue, CKOpPOCTh (CpelnHsss CKOPOCTb, MI'HOBEHHAsi CKOpPOCTb) U OK 04
YCKOPEHUE MAaTEepUaJIbHOM TOYKHM, MX IPOEKIHMH Ha OCU CHUCTeMbl KoopauHar. CiokeHue 85 8?
NepeMENICHUN U CII0KEHUE CKOpOCTel. PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHENHOE 6
nBrkeHue. I'paduky 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, YT U MEPEMEILCHUS
MaTepUaIbHOW TOUYKH OT BpeMeHH. CBOOOAHOE MajeHue. YCKOpeHHEe CBOOOAHOIO IMaJeHusl.
KpuBonuneiiHoe nBvxkeHue. J[BUKEHHE MaTEpUAIbHOM TOYKM MO OKPYKHOCTH. YTIJIOBas
CKOpOCTb, JIMHEHAsA CKOpocTh. [lepron u yacrora. LleHTpocTpeMUTENBHOE YCKOPEHHE.
IIpakTH4eckoe 3ansaTHe Ne 1 2
N3mepenne MrHOBEHHOM cKopocTH. VccienoBaHue COOTHOLIEHHS MEXIy IYTSAMH,
MPONJEHHBIMU TEJIOM 3a [OCJIEJIOBATEIbHbIE paBHbIE MPOMEXYTKHM BPEMEHH IpuU
PaBHOYCKOPEHHOM JIBKEHUM C HayaJbHOM CKOPOCTBIO, paBHOM Hy:0. M3yueHue nBUKEHUs
I1apUKa B BSI3KOM JKUIKOCTH. M3ydeHne ABMKEHHs Tesa, OpPOIICHHOTO rOPH30HTAIIBHO.
Tema 2.2 Conep:xxaHue yueOHOTO MaTepuaJja: 4
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JnHamuka

[Tpunmun otHocutensHocTH [Manunes. IlepBerii 3akoH HproToHa. MHepuuanbHble CHUCTEMBI
orcueta. Macca tema. Cuna. IlpuHnun cynepnosunuu cwi. Bropoit 3akoH Herorona s
MaTepUaJbHOU TOUKH B MHepuuaiabHoi cucteme orcueta (MCO). Tperuit 3axon HproToHa 11
MaTEpHAIBHBIX TOYEK. 3aKOH BCeMHMpHOro TsaroreHus. Cuna Tsxectu. IlepBas kocmuueckas
ckopoctb. Bec tena. Cuna ynpyroctu. 3akon ['yka. Cuna tpenusi. Cyxoe Tpenue. Cuma TpeHus
CKOJIbKEHUSI M cuia TpeHus nokos. Kosdduuument tpenus. Cuiia CONpOTHBICHHUS NPHU
IBMKEHMM Tela B KUAKOCTH wWiu raze. [locTymarenbHoe M BpallaTelbHOE JBUKECHHE
abCOJIIOTHO TBEpAOro Tena. MOMEHT CHJIbl OTHOCHTEIbHO OCHM BpamieHus. Ilnedo cuibl.
VYcnoBus paBHoBecus TBepaoro Tena B UCO.

IIpakTH4eckoe 3ansaTHE No2

W3yuenue nBmxeHUs OpycKa M0 HAKIIOHHOM IUIOCKOCTH MO JeHCTBUEM HECKOJIBKHUX CHJL.
HccnenoBaHue 3aBUCMMOCTH CHJT YIPYTOCTH, BOZHUKAIOIIUX B 1€()OPMUPOBAHHOM IIPYKHUHE U
PE3MHOBOM 00pasiie OT BEIMYUHBI HX J1e(hOpMaIHH.

I/ICCJIC,I[OBaHI/Ie yCJ'IOBI/Iﬁ paBHOBECHA TBECPAOro TCJia, MMCHOILECTO OChb BPALlICHU.

Tema 2.3
3aKOHBI COXpaHEHUS
BMEXAaHUKE

Conep:xaHue y4e0HOT0 MaTepHuaJia:

WUmnynbe Tena. UMmynbc cuiibl. 3aKOH COXpaHEHUsI UMITyJIbca. PeakTHBHOE IBUYKEHUE.
Mexanuueckasi pabota 1 MoutHoCTh. Kunetnueckas sueprus. [lorennmansHas sHeprus. 3aKoH
COXpaHEHMs MEeXaHU4ecKoil sHepruu. PaboTa cuiibl TsSKECTH U cuilbl ynpyroctu. [Ipumenenue
3aKOHOB coXpaHeHus. Vcnoap30BaHne 3aKOHOB MEXaHUKH U1 O0BSICHEHUS IBUKECHUS
HEOECHBIX TeJI U JUIsl pa3BUTHsI KOCMHUECKUX UCCIIEA0BAaHUM, TPAaHULbI TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH

IIpakTH4eckoe 3ansaTHe Ne3

N3yueHune cBsA3M CKOPOCTEil Tl IPH HEYIPYToM yAape.

HccnenoBanue cBs3M pabOTHI CHITBI ¢ MI3MEHEHNEM MEXaHWMYECKOW YHEPTUH Tela.
Texanueckne YCTpOI\/’ICTBa N MPAKTUYCCKOC MPUMCHCHHUEC: CIIMAOMETP, ABUKCHUEC CHApPAI0B,
LEMHbIE U PEMEHHbIE Tepenayd, MOIINUIHUKN, BOJAOMET, KOMep, MPYXHHHBIM MUCTOJET,
JABMKCHUC NCKYCCTBCHHBIX CITYTHHUKOB U PAKECT.

Hcnonp30BaHue 3aKOHOB MEXaHUKH JITsI OOBSICHEHUSI IBHYKEHUSI HEOSCHBIX TEJ U JUTS Pa3BUTHUS
KOCMHNYECKHUX HCCHGHOB&HHﬁ, rpaHulbl TPUMECHUMOCTH KIIACCUYECKON MEXaHUKH. I/IMI/ITaHI/IH
HEBECOMOCTH.

Pazgen 3. MoJiekyasipHasi pu3uka u TepMOAMHAMHUKA
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Tema 3.1

‘ Conep:kanue y4eOHOT0 MaTepuaJa:

OK 01
OK 02
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OcCHOBEBI
MOJICKYJISIPHO-
KHUHETHYECKOMH

TEOPUH

OCHOBHBIE TIOJOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. bpOoyHOBCKOE [IBHIKEHHE.
Huddys3usa. Xapaktep ABMKEHUS U B3aUMOJCHCTBHUS YacTHUIl BemlecTBa. MOAETH CTPOCHHUS
ra3oB, JKUJIKOCTEH U TBEPABIX Tell U 00BSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHUX MOJEINEH.
Macca u pasmepbl moisekys. KonmuectBo BemectBa. IlocrosHHas ABoranpo. TemmoBoe
paBHOBecue. Temmeparypa u ee wusmepenue. lllkama temneparyp Llenscus. Mogenb
nacealbHOro rasa. OCHOBHOE YpaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU HAEAIBHOTO
raza. AOCONIOTHasE TeMmIiepaTypa Kak Mepa CpeaHEl KWHETHYEeCKOW HSHEPTrUu TETUIOBOTO
IBWKEHUA yacTul] rasa. lllkana temneparyp KensBuna. YpaBaenue Menneneesa-Kianeiipona.
3akon Jlanbrona. ['a3oBbie 3akoHbl. M3omporecchl B HIACaIbHOM Ta3e C IMOCTOSIHHBIM
KOJIMUYECTBOM BEILIECTBA: U30TEPMA, 30X0pa, n300apa.

IIpakTHueckoe 3ansaTue Ne 4
N3MmepeHne macchl BO3ayXa KIaCCHOM KoMHaTe. MccnenoBanue 3aBUCUMOCTH MEXKTY
napamMeTpamMu COCTOSIHUSI pa3peKEHHOT0 ra3a

IIpakTHyeckoe 3ansaTHEe NedS
JlaGopaTtopnas padora -1:
M3yueHne OIHOrO M3 U30IPOLECCOB

Tema 3.2
OCHOBBI
TEPMOTUHAMUKHU

Conep:kaHue y4eGHOT0 MaTepuasa:

TepMmoauHamuueckass cucremMa. BHYTpeHHSST SHeprus TEpMOJMHAMUYECKOM CHUCTEMBl H
cnocoObl ee n3meHeHust. KoinuecTBo Temnotel u padoTta. BHyTpeHHsIsI SHEprus 0lHOAaTOMHOTO
uJeallbHOTO Ta3a. Buapl Teruionepenauu: TEIJIONPOBOAHOCTh, KOHBEKLHMS, H3IyUEHHE.
TemoemkocTh Tena. YjaenpHas TEIUIOEMKOCTh BemlecTBa. KoJIMYECTBO TEMJIOTHI IpU
teronepenaye. IlepBelid  3akoH  TepMmoaMHaMMKW. IIpumeHeHuwe 1epBOro  3aKoHa
TEPMOJMHAMHUKHU K u3omporieccaMm. ['paduyeckas mHTeprperanus paOoThl Tasza. TeruioBble
MamMHbl. [IpuHOUOBL TeHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHusi SHEPTrUU B TEIUIOBBIX
MamuHax. Koaddumment nmonesnoro nericteus (mamee — KIIJ[) terutoBoit mammubl. [k
Kapno u ero KIIJI. Bropoti 3akoH TepMoanHaMuKd. HeoOpaTHMOCTh MPOIECCOB B MIPHUPOJIE.
DKOJIOTHYECKHE MPOOIeMbl TETIOIHEPTETUKH.

IIpakTuueckoe 3ansiTue Ne6
N3mepenne yaenpHON TeTI0eMKOCTH

Tema 3.3

Conep:xkaHue yueOHOTro MaTepHuaJia:

[TapooOpa3zoBanne u KoHjaeHcanus. McmapeHne W KUMNEeHHE. YJeldbHas  TEIUIOTa
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpaTypbl KWIIEHHS OT JaBieHUs. AOCOMIOTHas ¥

OTHOCHTEIIbHAs BIAXXHOCTh BO31yXxa. Hacelmennsiii nmap. TBepnoe teno. Kpucramnmmyeckue y

OK 03
OK 04
OK 05
OK 07
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ArperaTHble
COCTOSIHHUSIBEILIECTBA U
¢azoBbie
MepPeX0/1bl

aMmopdHbIe Tema. AHU3OTPONHsI CBOMCTB KpucCTauioB. Kuakue kpuctaibl. CoOBpeMEHHBIE

maTtepuaibl. [lnaBieHne W KpucTaM3anus. YAeldbHas TeruioTa riaBieHus. CyOmumarms.
YpaBHEHHE TEIUIOBOTO OanaHca.

IIpakTnyeckoe 3ansaTue Ne 7

TexHHueckue ycTpoicTBa U MPaKTUYECKOe MPUMEHEHUE: TepMoMeTp, bapometp. OnpeneneHue
Macchl BO3/lyXa B KOMHATe HAa OCHOBE U3MEPEHUI 00beMa KOMHATBHI, JABJICHUS U TEMIIEPaTyPhI
BO3JyXa B HEMl.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: JIBUTaTeNIb BHYTPEHHETO CrOpaHHus,
OBITOBOM XOJOAMIBHHUK, KOHAULMOHEDP, TUTPOMETP U IICUXPOMETP, KaJIOPUMETP, TEXHOIOTHU
HOJIY4YEHHUsl COBPEMEHHBIX MaTEPUAJIOB, B TOM YKCJIE€ HAHOMATEpUaAJIOB, U HAHOTEXHOJIOTHH.

IIpakTHyeckoe 3ansiTue Ne 8
JlaGopaTopHnas padora - 2
Omnpenenenne BIXKHOCTH BO3LyXa

Pa3nen 4. JnekTpoAUHAMHUKA

14

Tema 4.1
DNeKTpocTaTHUKa

Conep:kaHue y4eGHOT0 MaTepuasia:

OnexTpuszanus Ten. JIeKTpUUecKuid 3apsia. JBa Buaa anekTpuyeckux 3apsaaos. IIlpoBonHuky,
IUAJIEKTPUKA U IOJIYHNPOBOJHUKH. 3aKOH  COXPAHEHHUS  AIIEKTPUUYECKOro  3apsja.
B3aumopeiictBue 3apsanoB. 3akoH Kymona. Onekrpuueckoe mnone. HanpspkeHHOCTD
lekTpuyeckoro  nois.  IlpuHnun — cynmeprnosunuMu  3ieKTpUdeckux — nosied.  JIuHum
HAMpPsHKEHHOCTHU 3JIEKTPUYEcKoro nois. Padora cun anekrpocratuyeckoro noss. Ilotennuain.
PazHocte mnoteHuuanoB. IIpoBOOHMKM M JUAIEKTPUKM B  3JIEKTPOCTATHUUYECKOM  IIOJIE.
JusneKkTpuueckas MPOHHMLAEMOCTb. JIEKTpOoeMKOCTb. KoHaeHcaTop. DIEKTpOEMKOCTh
IJIOCKOTO KOHJIEHCATOpa. DHEePIus 3apsKeHHOI0 KOHIEHCATopa.

IIpakTH4yeckoe 3ansiTue Ne9
N3Mmepenne 21eKTpOEMKOCTH KOHIEHCaTOpa

Tema 4.2
[TocTosaHHBIM
ANEKTPUUECKUN TOK.
Toxu B pa3nu4HbIX
cpenax

Conep:kaHue y4eGHOT0 MaTepuasa:

DNEeKTpUUECKUI TOK. Y CIIOBHSI CYLIECTBOBAHNUS IEKTPUUYECKOro Toka. McTounuknu Toka. Cuna
toka. Ilocrosunsiii Tok. Hampsbkenwe. 3akoH OMa s ydacTka WEMU. DJIEKTPHUUECKOE
CONPOTUBIIEHUE. Y ACIIBHOE CONpPOTUBIIEHHE BeluecTsa. [locnenoBarenbHoe, NapajlienbHOE,
CMEIIaHHOE COECIMHEeHHE MPOBOAHUKOB. PaboTa anexTpudeckoro Toka. 3akoH [[xoysa-JIenma.
MoOIHOCTh 2JEKTPUUECKOTO TOKA. DJEKTPOJABMIKYIAs CHJIa U BHYTPEHHEE COIPOTUBIICHHE
HMCTOYHHMKA TOKa. 3akoH Oma I TONHOW (3aMKHYTOH) ayiekTpuueckoil memnu. Kopotkoe
3aMbIKaHUE. DJIEKTPOHHAs IPOBOAUMOCTb TBEPIBIX METAJJIOB. 3aBUCUMOCTH COIPOTHBIICHMUS
METaJJIOB OT TemnepaTypbl. CBEpXIIPOBOAMMOCTh. DJIEKTPHUECKH TOK B BakyyMme. CBoiicTBa

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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AJEKTPOHHBIX MMy4KoB. [lomympoBomuuku. CoOcCTBeHHass W TMPUMECHas MPOBOJAMMOCTD
noynpoBoaHUKOB. CBoicTBa p-N-niepexona. [lomynpoBoHUKOBBIE TPUOOPHL. DIEKTPUIECKUIT
TOK B PaCTBOPAX M pacIijiaBax 3JEeKTPOJMTOB. DIEKTPOIUTHUECKAS TUCCOLUALINS. DIICKTPOIH3.
OnekTpuyeckuii TOK B razax. CaMOCTOSITENIbHBIA M HECAMOCTOSITENbHBIA pa3psia. MomHus.
IIna3ma

IIpakTnuyeckoe 3ansiTue Ne 10

JlaGopaTopHnas padora -3

N3yueHne cMemaHHOTO COeIMHEHUS] PE3UCTOPOB.

W3mepenne 3JeKTpOoABUKYILEH CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHEr0 CONPOTUBIICHHUS

Tema 4.3
MarsuTHOE T10JI€.
DneKTpoMarHuTHas
WHTYKIHS

Conep:xanue yueOHOT0 MaTepuaJja:

ITocTostHHBIE MarHuTHl. B3auMOAEHCTBUE ITOCTOSTHHBIX MAarHUTOB. MarnutHoe noisie. Bexrop
MarHuTHOM MHaykKuuu. IlpuHnun cynepnosunuu. Jlunum marautHOM MHIykumu. KapruHa
JIMHUM MarHUTHOM MHAYKLUU I0JIA IIOCTOSHHBIX MArHUTOB. MarHUTHOE I0JI€ IIPOBOJHUKA C
TokoM. KaprvHa nMHUHN 1O JUIMHHOIO IPSMOIO NPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMKA, KaTyWKU ¢ TokoM. OmbIT Dpcrena. B3zaumoneicTBue NpoBOJHUKOB C TOKOM.
Cuna Awmnepa, ee Moaynb u HampanieHue. Cuna JlopeHua, ee MoAyidb M HampaBJiCHHE.
JIBukeHue 3apspKEHHOM 4YacTHIbl B OJTHOPOJHOM MarHUTHOM mose. Pabora cuibl Jlopenna.
SBnenue osnekTpoMarHUTHOM HHAYKIUHU. [loToxk BekTopa MarHuTHOM uHAyKiuu. OC
MHAYKIHMU. 3aKOH 3JeKTpOMarHuTHON mHAykiuu Papanes. BuxpeBoe snekTpuueckoe Imosie.
ONEKTPOABMKYLIAs CHUJla MHIYKUMU B TPOBOJHUKE, JBIKYIIEMCS IOCTyHaTelbHO B
OIHOPOAHOM MarHuTHOM mnoje. IIpasuno Jlenna. MHAYKTUBHOCTB. fIBiIeHME CaMOMHIYKIIMH.
O/1C caMOMHAYKIIMK. DHEPrusi MArHUTHOTO TOJISl KaTYLIKU C TOKOM. DJIEKTPOMAarHuTHOE TOJIE.
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IIpakTH4eckoe 3ansaTHe Ne 11

W3ydyeHne MarHUTHOTO IO KaTylIKM ¢ TOKOM. MccienoBaHue IEHCTBUS IOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
KOHJICHCAaTOp, KONWPOBAJIbHBIA amnmapar, CTPYWHBIA NPHUHTEpP, AMIEPMETP, BOJBTMETP,
peocTar, HMCTOYHUKM TOKA, 3JIEKTPOHArpeBaTelbHbIE IMPHOOPHI, 3IEKTPOOCBETHTEIbHbIE
puOOpbI, TEPMOMETP CONPOTUBICHUSI, BAKYYMHBIA IHOJ, TEPMUCTOPBI U (HOTOPEIUCTOPHI,
[IOJIyIIDOBOJHUKOBBIM ~ JUOJ, TajdbBaHHUKA, IIOCTOSHHBIE MAarHUThl, DJJIEKTPOMArHUTHI,
AJIEKTPOJIBUraTENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS [1€Yb.

Mepsbl 37€KTpoOE30MMaCHOCTH, 3JIEKTPOCTATHUECKas 3allUTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOPOTKO€E 3aMBIKaHHE.

IIpakTnyeckoe 3ansiTue Ne 12

JlabopaTopnas padora -4 1
N3yuenue sBICHUS JIEKTPOMArHUTHON MHYKIHH.
Pa3nen 5. Koste6anus u BOJIHBI 11 OK 01
Tema 5.1 Conep:xxanue yueOHOT0 MaTepuaJja: 5 OK 02
Mexanuueckue u KonebarenbHas cucrema. CBoOonHble Konebanus. ['apmonuueckue kosnebanus. Ilepuon, OK 04
JIEKTPOMArHUTHBl | 4acTOTa, aMIUIMTYy1a U (pa3a konebanuil. [IpykMHHBIN MasTHUK. MaTeMaTHUeCKuil MasiTHUK. OK 05
e KoJieOaHus VYpaBHeHHe rapMoHMYECKHX KoyiebaHui. Kunematmueckoe M JUHAMHUYECKOE ONHCAHUE OK 07
KoyiebaTenbHOro JBMKeHus. l[IpeBpalreHue SHEpPruM MpU TapMOHUYECKHUX KOJIeOaHMSX.
CBs13b aMIUIUTY /bl KOJI€0aHUN MCXOQHON BETMYMHBI C aMIUIUTY 101 KoJie0aHUi ee CKopoCcTr 4

u yckopenusi. KonebGarenbHblii KOHTYp. CBOOOJHBIC SJICKTPOMArHUTHBIC KOJICOAHUS B
UACATIBHOM  KOoJeOaTeabHOM  KOHType.  AHAJOrusi  MEXIy  MEXaHUYeCKMMH U
AJIeKTpOoMarHuTHeIMU KoseOaHusMu. dopmyna TomcoHa. 3aKOH COXpaHEHHs SHEPrUU B
U/IeaTbHOM KoJiebaTeIbHOM KOHTYpe. BhIHy X 1eHHbIe MeXxaHnueckue Konebanus. PesoHnaHc.
Pe3onancHas kpuBasd. BbIHYXIeHHbIE 3J€KTpOMarHuTHble KosneOaHus. [lepeMeHHBIN TOK.
CuHyconganbHbld MEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOrO0 TOKAa. AMIUIMTYJIHOE M
JefCTByIOIlee 3HaUE€HUE CHIIBI Toka M HamnpsbkeHus. Tpanchopmarop. Ilpowussonctso,
nepefaya M HOTpeOJeHHE DJIEKTPUYECKOW HSHEpPruu. OKOJOTHYECKHEe PUCKH TMpu
IIPOU3BOJCTBE DJIEKTPUUECKOW HHepruu. KynpTypa HCIIONB30BaHUSA JJIEKTPOIHEPIHMU B
MIOBCEIHEBHOM JKU3HH.
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IIpakTHyeckoe 3ansaTHe Nel3

HccnenoBanue 3aBUCUMOCTH TIEPHOJIA MANIBIX KOJICOAHWI Tpy3a HA HUTH OT JJIMHBI HUTU U
Macchl rpy3a. MccnenoBanne mepeMeHHOTo TOKa B IIETIH M3 ITOCIIEI0BATEIbHO COSTMHEHHBIX
KOHJICHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 5.2 Coaep:xxanue yueOHOro MmarepuaJja:
Mexanuueckue 1 Mexanuueckue BOJIHBI, yciI0BUs pacnpocTtpaHeHus. llepuoa. CkopocTh pacnpocTpaHeHus U
3J1eKTPOMAarHUTHBIE JuinHa BoJHbL. [lomepeunble W mnpojoibHbIE BOJHBL. MHTepdepeHuus u audpakuus
BOJIHEL MeXaHU4YeCcKuX BOJIH. 3ByK. CkopocTh 3ByKa. [’ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.
ONEeKTPOMarHUTHbIE BOJIHBL. YCJIOBUS H3IyYEHUS JIIEKTPOMArHUTHBIX BOJH. BzanmHuas
opueHTanuss BekTopoB E, B m v B snmexkrpomarHuTHON BojHE B BakyyMme. CBoiicTBa
AJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaXXeHHE, MpesIoMJICHHe, NOoJspu3anus, Judpakuus,
uHtepdepeniys. CKOpOCTh 3JIEKTPOMArHUTHBIX BOJH. llIkana 31€KTpOMarHUTHBIX BOJIH.
[IpuMeHeHHEe 3JIEKTPOMArHUTHBIX BOJIH B TeXHUKE W ObITy. IlpuHIMIBI paguocBs3u U

TeneBuaeHus. Pagronokanus. DIeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIeH cpeibl

Tema 5.3 Copaepxanue y4yeOHOT0o MaTepuaJja:

Orntuka [IpsiMonuHeitHOE pacripocTpaHeHKEe CBETa B OJIHOPOIHOM cpene. JIyu cBeta. OTpakeHHe CBeTa.

3akoHbl oTpaxeHus cpera. IloctpoeHue n3oOpaxkeHuidl B miuockoMm 3epkane. [Ipemomienue
CBETa. 3aKOHBI NPEJIOMIICHHUS CBeTa. AOCOMIOTHBIA TOKa3arenb mpenomieHus. llomaHoe
BHYTpEHHee OoTpaxkeHue. [IpenenbHblil yroj MOJHOrO BHYTPEHHEro oTpakeHus. Jlucnepcus
ceeta. CinoxHbIi coctaB Oenoro ceera. [[Ber. Cobuparorniye u pacceuBaronue JIMH3bl. ToHKas
nuH3a. POKYCHOE pacCTOsIHME U ONTHYECKas Cuila TOHKOM JinH3bl. [locTpoenue nzo0paxeHuit
B COOMPAIONIMX M pacCceuBaromuX JuH3aX. DopMyiia TOHKOW JIMH3BI. YBEIWYCHUE, TaBAeMOE
nuH30M. Ilpenensl NPUMEHMMOCTH TeOMeTpuuecKod onTuku. VHTepdepeHuus caeTta.
KOFepeHTHI)IG HUCTOYHUKMU. Ycenosus Ha6JHOI[CHI/I$I MaKCMUMyMOB W MHWHHUMYMOB B
MHTEpPEPEHIIMOHHON KapTHHE OT JBYX CHH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB. Jludpakius
ceta. Jludpakunonnas pemierka. Y clioBue HAOIIOICHNS TIaBHBIX MAKCUMYMOB TIPU TAJCHAH
MOHOXPOMaTHYECKOTO CBETA Ha MU PAKIMOHHYIO perieTky. [lonspusanus cera.
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IIpakTnyeckoe 3ansaTue Nel4

TexHuueckue ycTpoicTBa U MPAaKTHYECKOE IPUMEHEHHE: ceiicMorpad 31eKTpHUecKuil 3BOHOK,
TEeHEpPaTOp IEPEMEHHOI0 TOKAa, JIMHUM DJIEKTPOIEpenad, MYy3bIKaIbHBIE WHCTPYMEHTHI,
YJIBTpa3ByKOBasl IMarHOCTUKA B TEXHUKE W MEIULMHE, pajap, paIUMONPHUEMHHUK, TEJIEBHU30p,
anteHHa, Tenedon, CBY-meusb, ouku, myma, ¢oroamnmapar, MPOSKIMOHHBIA armapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS PeLIeTKa, NOIIPOHL, TEJIECKOII.
Bunet wuznyuyenuit. Buabl cnektpoB. Cnextpbl ucnyckanus. CHEKTpbl IMOTJIOLIEHUS.
CnektpanbHblii aHanu3. CHekTpanbHble KJIAacChl 3Be3l. YJIbTpaHOIETOBOE HU3Iy4EHHUE.
WUndpakpacnoe wuznyuenue. PenrtrenoBckue myun. Mx mnpupona u coiictBa. Illkana
AJIEKTPOMAarHUTHBIX U3J1y4YEHUH

IIpakTnyeckoe 3ansiTue Ne 15

JladopaTopnasi padora - 5

N3mepenue nokasaresns npeaoMIIeHUs CTEeKIIa
HccnenoBanue cBOMCTB H300pakeHUH B JIMH3aX

Pa3nen 6. OcHOBBI CHIENHATBbHOI T€OPUH OTHOCHTEJIBHOCTH

N

Tema 6.1
OcHOBBI TEOpUU
OTHOCHTEIIEHOCTH

Conep:xxanue yueOHOro MmaTepuajia

N

['paHuIBl TPUMEHUMOCTH KJIACCHUYECKOW MeXaHuKu. [locTynaTel cnenuanbHOM TEOopHH
OTHOCUTENIHOCTH: WMHBApPUAHTHOCTh MOJYJIsI CKOPOCTH CBE€Ta B BaKyyMe, MPUHIIHUII
OTHOCUTEIBHOCTH DHUHIITEHHA. OTHOCUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU
U COKpAIIEHUE JJTUHBL. DHEPTUS U UMITYJIC CBOOOTHOM YacTHIlbl. CBSI3b MACCHI C SHEPTUECH U
HMMITYJIbCOM CBOOOIHOM YaCTHUIIbl. DHEPTHUs MOKOsI CBOOOTHON YaCTHIIBI.

Paznen 7. KBanToBas ¢pusnka

Tema 7.1
DJIEMEHTHI
KBAHTOBOU OIITUKU

Conep:kaHue y4eGHOT0 MaTepuasia:

®oronsl. Dopmyna [Inanka cBs3u SHEpruu GOTOHA C €0 YACTOTOW. DHEPTUS U UMITYIIBC
dotona. OTkpeiTHE U UccnenoBanne Gororddexra. OnbiTel A.I'. CtoneToBa. 3aKOHBI
dororddexra. YpaBHenue Diinmrerina 1 potordpdexra. "Kpacnas rpanuna” porosddexra.
JlaBnenune cBeta. OnbiTel [1.H. JlebeneBa. Xumudeckoe JIeiiCTBHE CBETA.

Tema 7.2

Conep:kaHue y4eGHOT0 MaTepuasa:

OK 01
OK 02
OK 04
OK 05
OK 07
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Crtpoenue aToma

Mogens atoma Tomcona. OmnbiThl Pesepdopna mo HcclIeIOBaHUIO CTPOCHHS aTOMA.
[Inanerapnas monens aroma. Iloctynatel bopa. M3nydenune u morioumieHune (GpoToHOB npu
nepexojie aToMa ¢ OJHOI0 YPOBHS 3HEpPruu Ha Apyroi. Buabl crexktpoB. CrnekTp ypoBHEH
SHepruu aroma Bozopozaa. BoiHoBsle cBoiicTBa uactui. Bonnsl e bpoitnsa. KopmyckynsipHo-
BOJIHOBOH nyanusM. Judpakuus 3meKTpoHOB B KpucTaiax. CHOHTAHHOE M BBIHYXIEHHOE
U3Iy4YeHue. Y CTpOMCTBO U NPUHIMI paboThI Ja3epa.

IIpakTnyeckoe 3ansaTue Nel6
HabmroneHnue nuHeiuaToro crnekrpa

Tema 7.3
ATOMHOE SApO

Conep:xxanue y4ye0HOIro MaTepuaJia:

Metonabl HaOIIOEHHUSI U PETUCTPALIMU AJIEMEHTApPHbBIX YacTull. OTKPBITHE PaJIMOAKTUBHOCTH.
OmnsiTel Pe3epdopna no onpeaeneHuto cocraBa paJuoakTUBHOrO u3nyuyeHusi. CBoiicTBa anbda-
, Oeta-, raMMa-u3nydeHus. BiausHue pajinoakTHBHOCTU Ha JKUBBbIE OpraHu3Mbl. OTKpbITHE
nporoHa W HeWtpoHa. Hyxinonnas wmonens smpa ['eitsenOepra-MBanenko. 3apsan smpa.
MaccoBoe uucino siapa. M3oronsl. Anbda-pacnan. DIeKTPOHHbIN 1 HO3UTPOHHBIN OeTa-pacna.
Namma-n3myuenue. 3akOH pPaJMOAKTUBHOIO pacnaja. DHEpPrus CBSI3M HYKJIOHOB B siIpe.
Snepubie cunsl. Jledext mMacesl siapa. SAnepusle peakuuu. leneHnue u cuHTe3 saep. SaepHsli
peaktop. TepmosimepHsiii cunTe3. [IpoOiieMbl W TEPCHEKTHUBBI SAECPHOM SHEPTETHKH.
OKOJIOTUYECKHE AaCIEKThl SAEPHOM DSHEPreTUKU. OJeMEeHTapHble dYacTULbl. OTKpbITHE
no3uTpona. DyHaamMeHTaaIbHbIe B3aUMOICHCTBHS.

IIpakTnyeckoe 3ansaTue Ne 17

HccnenoBanue TpekoB yacTull (1o rotroBeIM Gororpadusim). [lousarTus, cBsI3aHHbIE C U3YyUEHHEM
METOJIOB HAy4YHOI'O IO3HAHUSA: SBJICHME, HAY4HbIH (akT, rumoresa, (pu3nMUeckas BeIMYUHA,
3aKOH, TeopHs, HaOMIOIeHHe, OSKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE.
TexHuueckue ycTpoOHCTBa M TNpaKTUUYECKOe NpUMEHeHHe: (OoTorneMeHT, (OTOJaTUHK,
cojlHeuHas OaTapes, CBETOJMOJ, CHEKTPOCKOI, Jia3ep, KBAHTOBBIM KOMIIBIOTEp, JO3UMETD,
Kamepa BusbcoHa, siaepHbIil peakTop, aToMHas bomOa

Paznen 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3UKH

Tema 8.1
OJIeMEeHTHI
aCTPOHOMUU U
acTpo(hu3uKu

Conep:xkaHue y4eOHOTro MaTepHuasia:

Bun 3Be3nnoro nHe6a. Co3Be3nus, ipKue 3BE3/Ibl, INIAHETHI, X BUAUMOE ABMxkeHne. ComHedHast
cucreMa. [1nanetsl 3emHoi rpynmnsl. [InaneTsi-rurantsl. Masbie Tena CoTHEUHOM CUCTEMBI.
Comnnne, ¢potoctepa u atmochepa. ComHedHast akTUBHOCTE. MicTrounuk sueprun CotHIa U
3Be€3/1. 3BE€3/1bl, NX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb, PaJuyC, TEMIIEpaTypa, UxX
B3aMMOCBSI3b. 3Be3/IbI TJIaBHOM MOCIIEN0BATEIILHOCTH. 3aBUCUMOCTD ''Macca - CBETUMOCTE' JIJTS
3BE€3]1 IJIAaBHOM MocJie1oBaTeIbHOCTH. BHyTpeHHee cTpoenune 38e371. COBpeMEHHbIE

OK 01
OK 02
OK 03

OK 04
OK 05
OK 07
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MPEJICTaBICHUS O MPOUCXOXKAECHUH U 3BomolMK CoJHIIa U 3Be3. DTallbl )KU3HU 3BE3]1.
Mueunsiii [1yTs - Hamna [Manaktuka. CiupanbHast cTpykrypa ["anakTuku, pacupezeseHue 3Be3,
ra3a u neutd. [Tonoxkenue u nmwkenue Conuna B ['anaktuke. [lnockas u chpepuueckas
noacuctemsbl ['anaktuku. Tunel ranaktuk. PaguoraiakTuky u KkBazapbl. YepHBbIE IBIPHI B iApax
ranaktuk. Becenennas. Pacmupenne Beenennoit. 3akon Xa66sa. Pazoeranue ramaktuk. Teopust
Bonwmoro B3peiBa. Moaens «ropsiuert Beenennoi». Macmradnas ctpykrypa Beenennoi.
Mertaranaktuka. Hepemennaple npo6sieMbl aCTPOHOMHMHU.

IpakTHueckoe 3aHsTHe Nel8 1

JlaGopaTopHasi pa6ota - 6

HabmtoneHust HeBOOPY>KEHHBIM IJ1a30M C UCIOIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUH IS

OTIpeIeNIeHUs TTOJI0KEHUSI HEOECHBIX 0OBEKTOB HA KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3AMS

CeBepHOro nojayumapus U ipKue 3B€3/1bl

IIpome:xyTouHasi arrecTanus B gopMme 1 pepeHIUPOBAHHOIO 3a4eTa BO 2 ceMecTpe 2

Bcero: 78 n.p =244
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3. YCJIOBUSA PEAVIMBALIMU YYEBHOTI'O ITPEIMETA

3.1. TpeOoBaHMsA K MUHHUMAJIbHOMY MaTEePHAJbHO-TEXHHYECKOMY 00ecre4YeHH 0
Jns peanu3anuu MporpaMMbl yueOHOTO MpeaMeTa MPeayCMOTPEHBI CIEAYIOIINe ClieluaibHbIe
MOMEIICHUS: TabOpaTOpus PU3UKHU U AIIEKTPOTEXHUKH, ay . 205.

OcHoBHOE 000pyI0BaHUE:

Pabouee mecto npenogaBarens 1

[Tocagounbix mect 22

[kad-cremmax

ITmakat 11

IToptpet 16

[15BM (Cucremusiii 610k «Explorer» + monutop ACER) - 6 T

Monynbablit yueOnbrii kommieke MYK-M1 "Mexanukal"

MonynbHbIil yueOHbIi kommuiekc MYK-DOM2 "DnexkTpudecTBO 1 Maruetusm'"
MonynbHbiil yueOHbIit kommuiekc MYK-TT1 " Tsepaoe Teno 1"

MonaynbHblit yueOHbIi koMiuiekc MYK-TT2 " Tsepnoe Teno 2"

Monynbnblit yue6Hb1i KoMIuieke MYK-OK "KBanToBast ontuka"

MonynbHblil yueOHbIi komieke MYK-OB "BonxoBas ontuka"

MonynbHbli yueOHbIi koMmmuiekc MYK-MT® "MonekynspHas pu3nka ¥ TepMOIuHAMUKA"
[Tpoextop VIEWSONIC PA503W, 6emnbrii -1 mr

Kponmrreiin noronounstii s mpoektopa Cactus CS-VM-PR04-AL

Okpan npoekropubiii CACTUS WallExpert CS-PSWE-240x240-WT

Jlamnia HactonbHass IOHMoOp - 6 mT

Tpetbs pyka Jlepskarensb miat "TpeTbs pyka" ¢ Jyno# , mojactaBka noj nasiabHuk, LED 4 mT.
Mprs okklick — 6 it

KnaBuarypa okklick - 6mr

KommyTtarop Switch 8 kananos TP-LINK TL-SF1008D

Tenesuzop Philips 32

Y nnuaaurens HDMI Skar.

Hoyt0yx

o

Gnu/Linux (Ubuntu)

OpenOffice

LibreOffice

Firefox
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Acrobat Reader DC
KoncynwranT [Lmtoc JloroBop 06 nadopmanmonHoi moaaepxke ot 25.10.2019
7-Zip

«Du3koH» BupTryanbHblil KOMILIEKC Ta00OpaTOPHBIX padoT B 2 4acTAX

3.2. UudgopmanuonHoe odecneyeHne 00yueHus
Ilepeyenb wHcCHOJBb3yeMbIX Y4YeOHbIX u3AaHuil, HWHTepHeT-pecypcoB, I0NOJHUTEJIbHOMN
JIMUTEpPaTyphl

OcHOBHbBIE HCTOYHUKH:

1. BacwibeB, A. A. ®usmka: yueOHOe TocoOue I CpeHero nmpoghecCuoHaIbHOTO
obpazoBanus /A. A. Bacunbses, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ u3a., UCHp. M JOIL. —
Mocksa: UznmarensctBo HOpaiit, 2025. — 211 c.— (IlpodeccuonansHoe obOpazoBaHuE). —
ISBN 978-5-534-05702-7. — Texkct: snexTpoHHbIid // ObOpa3oBarenbHas tuatdopma HOpaiit
[caiir]. — URL.: https://urait.ru/bcode/514208 .

2. KanamnaukoB, H.II. ®wusuka: y4eOHUK W TPAKTUKyM JUISI  CPEIHETO
npodeccuonansHoro obpazosanus / H. I1. Kamamuaukos, C. E. MypaBbeB. — 2-¢ u3j., nepepaod.
u gom.— MockBa: WM3marensctBo FOpaiit, 2025.— 496c.— (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-16205-9. — Tekct: »nektpoHHbiii // OOpa3oBareiabHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530614 .

3. Poanonos, B. H. ®usuka: yuyebHoe mocodue st cpeHero mpodhecCuoHanbsHOTo
obpazoBanus / B. H. PoquonoB. — 2-e u3n., ucnp. u gom. — Mocksa : M3mparensctBo FOpaiir,
2025. — 265 c. — (Ilpodeccnonanproe obpazoBanue). — ISBN 978-5-534-07177-1. — Texkcr:
anexkTpoHHbd  //  OOpasoBarenbHas  1uiatrpopma  FOpadt  [caiit]. —  URL:

https://urait.ru/bcode/512604 .

4. CknspoBa, E.A. ®wusuka. MexaHuka: ydeOHOe TmocoOHe MJisi CpEIHEro
npodeccronanbHoro obpasosanus / E. A. Cxisiposa, C. U. Ky3uenos, E. C. Kymokuna. — 3-¢
u3 ., mepepad. u non. — Mocksa: U3marensctBo FOpaiit, 2025. — 251 ¢. — (IIpodeccuonanbroe
obpaszoBanue). — ISBN 978-5-534-06863-4. — Texct: anekTpoHHBIH // OOpa3oBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/516364 .

5. AizennioH, A.E. O@wusuka: y4yeOHMK W  MPaKTUKyM Uil CPEIHETo
npodeccuonaibHOoro obpazoBanusi /  A. E. Alizeniion. — MockBa: H3znmatensctBo [Opaiir,
2025. — 335 c. — (IIpodeccuonanpaoe oopazoBanue). — ISBN 978-5-534-00795-4. — Tekcr:
uIeKTpoHHBIH  //  OOpa3zoBarenpHas  tatgpopma  HOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/513094 .
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6. KpaBuenko, H.H). ®usuka: yuyeOHMK U TPAKTUKYM JUIsI  CPEIHETO
npodeccuonanibHoro o6paszoBanusi / H. FO. KpaBuenko. — MockBa: M3patensctBo [Opaiit,
2025. — 300 c. — (ITpodeccuonanbuoe oopazoBanue). — ISBN 978-5-534-01418-1. — Tekcr:
NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  HOpaitr  [caiit]. —  URL:

https://urait.ru/bcode/512690 .

7. ['opnau, B. B. ®usuka: mexanuka. DJIEKTPHUUECTBO U MarHeTu3M. JlabopaTopHsIii
NpakTHKyM: y4eOHOoe TmocoOue s cpenHero  mnpodeccroHaabHOro  oOpazoBaHus /
B. B. 'opnau. — 2-e u3n., nepepab. u jon. — Mocka: U3narensctBo FOpaiit, 2025. — 171 ¢c. —
(ITpodheccnonansrnoe obpazoBanme). — ISBN 978-5-534-07608-0. — Tekct: 31meKTpOHHBIH //
O6pasoBarenbHas iathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/516534 .

8. PognonoB, B. H. ®usuka anga xomnemkei: ydeOHOe MOCOOME Ui CPETHETO
npodeccuonansHoro obpazoanusi/ B. H. PomnonoB. — Mocksa: W3nmarensctBo FOpaiir,
2025. — 202 ¢. — (IIpodeccuonanproe oopazoBanue). — ISBN 978-5-534-10835-4. — Tekcr:
anexkTpoHHbld  //  OOpasoBarenbHas  1uiatrpopma  FOpait  [caiit]. —  URL:

https://urait.ru/bcode/517346 .

9. lopnay, B. B. ®usuka. 3agauu, TecTbl. MeTOAbI pelieHus: yueOHOe Tocooue Jtst
cpenHero npodeccroHansHOro obpazoBanus / B. B. ['opiad. — 2-e m3n., nepepabd. u jgorm. —
Mocksa: WznarensctBo HOpaiit, 2025. — 343 c. — (IIpodeccronansHoe oOpazoBaHmE). —
ISBN 978-5-534-16184-7. — Tekct: anektponnblii // OOpaszoBarenbHas miuatdopma HOpait
[caiiT]. — URL.: https://urait.ru/bcode/530576 .

HNuTepuer-pecypcebl

www.fcior.edu.ru (®deaepanbHblii ICHTP HHOOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB).

wwww.dic.academic.ru (Axagemuk. CioBapy U SHIHKJIOEIUH).

www.booksgid.com (Books Gid. Dnextponnas 6ubnnorexa).

www.globalteka.ru (I'mo6anteka. ['mobanbHas OMOIHOTEKA HAYYHBIX PECYPCOB).

www.window.edu.ru (EanHoe oKHO g0CTyIa K 00pa3oBaTeIbHBIM pecypcam).

Www.st-books.ru (JIyumas yueGHast muteparypa).

www.school.edu.ru  (Poccuiickuii  oOpa3zoBarenbHbBId  TOpTal. J{OCTYIHOCTB, Ka4ecTBo,

3P PEKTHBHOCTD).

www.ru/book (DnekTponHast 6HOIMOTEUHAs CUCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3zoBarenshbic pecypcbl MaTepHEeTa — DH3HKA).

www.school-collection.edu.ru (Eaunas kosutekuus mudpoBbix 00pa30BaTEIbHBIX PECYPCOB).

https//fiz.1september.ru (yueOHO-MeToaMUECKas TazeTa «DuU3MKaY).

www.n-t.ru/nl/fz (HoGeneBckue maypeats mmo Gpusuke).

www.nuclphys.sinp.msu.ru (SnepHas ¢pusuka B UaTEepHETE).
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www.college.ru/fizika (IToaroroBka k EI'D).

www.kvant.mccme.ru (Hay4HO-TIOnyJ/ISpHBINA (HU3UKO-MaTeMaTHIECKHi KypHaT « KBaHT»).

Www.yos.ru/natural-sciences/html (ectecTBeHHO-Hay4HBIH >XypHan mas Mojoaexu «IlyTe B

HayKy».
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA YYEBHOT' O ITPEJIMETA

KoHTpoJib M OLEeHKa pacKpbIBAIOTCS YEPE3 AUCLUIUIMHAPHBIE PE3YJIbTaThl, YCBOECHHBIE

3HaHUS W MPHOOPETCHHBIC CTYIEHTAMH YMEHHS, HallpaBJICHHbIC Ha (OPMHUpPOBAHHE OOUINX U

po(heCcCHOHATLHBIX KOMIICTCHIIUN.

Kox u HaumeHoBaHMe
(opMupyeMBbIX KOMIIETEHIH A

Pa3zgen/Tema

THun oeHOYHBIX
MepONpPHATHH

OK 01. Beibupars cnoco6sl | Pasgen 2. Temsr 2.1., 2.2, 2.3.
peleHuA 3anayd | Pazgen 3. Temsr 3.1., 3.2., 3.3.
PO ecCHOHaNbHOMI Paznen 4. Temsi 4.1., 4.2., 4.3.
JIATEIILHOCTH  MIPUMEHUTENBHO | Pasyiarn 5 Tewmpi 5.1., 5.2., 5.3.
K pa3IMYHbIM KOHTEKCTaM Pasnen 6. Tema 6.1.

Pazpgen 7. Temnr 7.1, 7.2, 7.3.

Paznen 8. Tema 8.1
OK 02. Hcnons3oBats | Pasznen 2. Temsl 2.1., 2.2, 2.3.
COBPCMCHHBIC CPCACTBA IMOUCKA, | Pa3nen 3. Temsr 3.1., 3.2., 3.3.
aHajmsa M MHTCPNPCTAlMK | Paznen 4. Temsr 4.1., 4.2., 4.3.
e | Pasnen 5. Temsi 5.1.,5.2., 5.3,
MH(pOPMAIIMOHHBIE  TEXHOJOTHUH Paszen 6. Tema 6.1.
sU BHHOHHGIEHSI saad Pazpgen 7. Temnr 7.1, 7.2, 7.3.
npo¢eCcCHOHATBHON
ESITebHOCTH Paznen 8. Tema 8.1
OK 03. IInanuposars | Paznen 1. Tema 1.1.
W peanu3oBbIBaTh coOCTBeHHOE | Pazmen 3. Temur 3.1., 3.2., 3.3.
npod)ecCHOHANIBHOE 1| Pasnen 4. Temn1 4.1.,4.2., 4.3.
JUYHOCTHOE PasBHUTHE, | Pa3nen 8. Tema 8.1
MpeNPUHIMATETHCKY IO
JIEATEIBbHOCTD
B mnpodeccuoHanbHOM  cdepe,
HCITOJIH30BaTh 3HAHUS o
[IPaBOBOM 51 ¢buHaHCOBOM
IPaMOTHOCTH
B pa3IMYHBIX JKU3HEHHBIX
CUTYaITUIX
OK 04. OddextuBro | Pasnen 2. Temsr 2.1., 2.2., 2.3.

B3aMMOJICIICTBOBATh M paboTaTh
B KOJIJIEKTUBE U KOMaH/E

Paszpen 3. Temsr 3.1., 3.2., 3.3.

Pazgen 4. Temr1 4.1.,4.2., 4.3

Pasnmen 5. Temnr 5.1.,5.2., 5.3.

Pa3nen 6 Tema 6.1.
Pazngen 7. Temwr 7.1, 7.2, 7,3

OK 05. OcyliecTBisiTb YCTHYIO
U MUCHbMEHHYI0 KOMMYHHUKAIUIO

Paznen 2. Temr1 2.1., 2.2., 2.3.
Pasgen 3. Temsr 3.1., 3.2., 3.3.

Ha  TrOCyHapCTBEHHOM  A3BIKE | Pasnen 4, Temsr 4.1., 4.2., 4.3

Poccuiickoii  Dexmeparmn ¢ Pasnen 5. Temsr 5.1.,5.2., 5.3.

YUETOM 0coOeHHOCTEN Paszen 6. Tema 6.1

;0;;ﬁ21§§r0 COHTEKCTA Pazpen 7. Temnr 7.1, 7.2, 7.3
Pa3nen 8. Tema 8.1

OK 07. CogneiictBoBaThb | Pazmen 2. Temsr 2.1., 2.2, 2.3.

COXpaHCHHUIO OKpYKarolen | Paznen 3. Temsr 3.1., 3.2., 3.3.

YCTHBIH OITPOC;
(bpoHTaNBHBIN ONPOC;
HaOroIeHue

3a BBITIOJTHCHHEM
1abopaTOPHBIX PaboT;
MPAKTHYECKHE PadOTHI
(pemienue
KauyeCTBEHHBIX

U pacyeTHBIX 3a/1ay);
TECTUPOBAHUE;
HaOJII0JIEHUE U OLIEHKA
IOATOTOBKHU  JIEJIOBOU
UTPHI;

BBIIIOJIHEHHUE 3aJaHui
IIPOMEKYTOUHON
aTTecTaluu
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Cpelbl,  pecypcocOepeKeHHIO,

MIPUMCHATH 3HaHUA 00
HU3MCHCHHUM KJIMMaTa, MPUHIUIIBL
6epe)KJ'II/IBOFO MMpONU3BOACTBA,

3¢ (HeKTHBHO  JCWCTBOBAaTH B
Ype3BhIYANHBIX CUTYAIUSIX

Pasnen 4. Teme1 4.1.,4.2., 4.3
Pasnen 5. Temsr 5.1.,5.2., 5.3.
Pazpen 7. Temnr 7.1, 7.2
Pazgen 8. Tema 8.1
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