MMWHHWCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHIA
POCCUICKON ®EJEPALIVNA
DepepalibHOE rOCYJAPCTBEHHOE OIOMKETHOE 00pa3oBaTeIbHOE
y4YpexIeHue Bricuiero oopazoBanus «CapaTOBCKUM rocyIapCTBEHHBIM TEXHUIECKUN
yHuBepcuteT uMenu ['arapuna FO0.A.»

[TpodeccroHabHO-TIeqarornuecKuil KOJUIEmK

PABOYAS ITIPOT'PAMMA YYEBHOM JUCITUILINHBI
O/1.06 ®U3UKA (YTJIYBJIEHHBIIA YPOBEHbB)
CIIELMaIBHOCTh

21.02.01 PABPABOTKA ¥ DKCILTY ATAIIASI HE®TSIHBIX U T'A30BBIX
MECTOPOXJIEHUM

Pabouas mporpamma paccMoTpeHa
Ha 3aceaHuU LIMKIJIOBOM METOINYECKOM KOMUCCUH
OHEpProTexXHUIYEeCKUX CrelualbHOCTeH

mporokonr Ne U or« M» A5 2025 T.
IIpencenarens LIMK ' 1?75/ O.A. 3aBanpko

Caparos 2025
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TYMaHUTApHOTO LIMKJIOB CpeAHero npodeccrnoHaibHoro oopazosanus [Iporoxon Ne
14 ot «30» HOs1O0ps1 2022.

Pazpaborunk: Xmenerckuit H.B. - npenonasatens [IIIK CI'TY umenu "arapuna 10.A.



COJIEPKAHME

1. MACHOPT PABOYEM NPOT'PAMMBI YUYEBHOM JUCHUNJIAHBI
2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JJUCHUILIUHBI
3. YCJIOBUSA PEAJIU3AIIAU TIPOT'PAMMBI YUEBHOI

TV CHUILIAHBI
4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUYEBHOM

JANCHUITJIMHBI

16

19



1. MACHOPT PABOYEN ITPOI'PAMMBbI YUYEBHOMW JUCIHMUIIINHBI
0/1.06 PU3UKA (YIJIYBJIEHHBIN YPOBEHD)

1.1. O6sn1acTh npuMeHeHus1 padoveil MPOrpaMmbl

PaGouass mporpamma y4eOHOW IUCHUIUIAHBI SIBJISETCS YacThIO TIPOTPAMMBI
MOATOTOBKH creluaanucToB cpeanero 3seHa (naigee — [IIICC3) B coorBeTcTBHM ¢ PI'OC
CIIO no cnenuansHocT 21.02.01 Pa3zpaboTka u skcrutyaTanusi HeQTSIHBIX U Ta30BbIX
MECTOPOKICHUM.

1.2 Mecro y4eO0HOIl AUCHUILVIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH
CNIEeNUAJTHUCTOB CPeIHEro 3BeHa:
YueOHas TUCHUIUIMHA BXOAUT B 001eo0pa3zoBarenbHbli muki [TIICC3

1.3. lesu u TpeOOBaHUA K pPe3yabTATAM OCBOCHMS Y4eOHOM TUCUMIIIIMHBI:

B pesynbrare ocBoeHUsI y4€OHOU MUCHMILUIMHBI O0y4YarONIUNCs JOJDKEH J10CTUYb
CJIEIYIOLUE PE3YIIbTATHI:

JUYHOCMHbIE:

- YYBCTBO TOPJIOCTH U YBaXKEHUS K HCTOPUU M JOCTHKECHHUSIM OTE€UECTBEHHOM
¢usnueckoil Haykd; (PU3MYECKH TPAMOTHOE TOBEACHHE B MNPodecCHOHATBHOU
JESITEILHOCTH U OBITY TIPH O0OpallleHuu ¢ TprudopamMu U yCTPOMCTBaMU;

- TOTOBHOCTh K IMPOJIOJDKEHHIO OOpa30BaHUS M TOBBINICHUS KBaJIW(UKAIUKA B
n30paHHOM TPO(dECCUOHATBLHON ACSATENBPHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIH
bu3HUEeCKUX KOMIIETEHIINI B 3TOM;

- YMEHHE WCIOJb30BaTh JOCTHXKEHHUS COBPEMEHHON (M3MYECKONH HAyKu u
(bU3HUECKUX TEXHOJOTUN IS TIOBBIIICHUS] COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHUS
B BEIOpaHHOM IPO(PECCHOHATILHOM 1EATEIbHOCTH;

- YMEHHUE CaMOCTOSITENIbHO J0OBIBaTh HOBBIE MJiA ce0s (pU3MYECKUE 3HaAHUS,
WCTIONB3YS 111 TOT0 JOCTYIHBIE ICTOUHUKUA UH(POpMAITUK;

- YMEHHUE BBICTpAMBaTh KOHCTPYKTHUBHBIC B3aHMMOOTHOIICHUS B KOMAaHJE IO
pelIeHno o0IIUX 3a/1ay;

- yYMEHHUE YIOpaBsThb CBOEW TMO3HABATEIbHOW JESATEILHOCTHIO, MPOBOIAUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEIIEKTYaIbHOTO Pa3BUTHUS,

Memanpeomemuule:

- ACTIOJIb30BaHUE PA3JIUYHBIX BUJIOB NTO3HABATEIBLHON AESATEILHOCTU IJI PEIICHUS
dusnuecknx 3amad, MPUMEHEHHWE OCHOBHBIX METOJOB TMO3HAHUS (HAOIIOIEHNUS,
OTMCAHUSI, U3MEPEHUSI, SKCIIEPUMEHTA) JJIsl U3YUEHUS PA3JIMUHBIX CTOPOH OKpYKarouen
JICUCTBUTEIILHOCTH,;

- HCMOJIb30BAHUE OCHOBHBIX MHTEJUICKTYaJIbHBIX OMNEpalMii: MOCTAHOBKU 3a/1ayH,
dbopMyIUpOBaHUS  TUIOTE3bl, aHajduW3a W CHUHTE3a, CpaBHEHUsS, O000OIICHMUS,
CHUCTEMAaTHU3allMH, BBISBICHUS TPUUYMHHO-CJIICJACTBEHHBIX CBSI3€H, IIOMCKA aHaJIOTOB,
dbopMyIUpOBaHUS BBIBOJIOB I U3YUCHHS PA3IMUHBIX CTOPOH (PU3MUECKUX OOBEKTOB,
SBJICHUA U TIPOIIECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOAUMOCTh CTAJIKWUBATHCA B
npodeccruoHanbHO cdepe;

- YMEHHUE TE€HEpPUPOBATh MJIEM M OMNPEACNATh CPEACTBA, HEOOXOIUMBIC IJIsI HX
peanuzanuu;



- YMEHHE€ HCIOJb30BaTh PAa3JUYHble MCTOYHUKHU I MONy4YeHUs (HU3NUYECKOM
uH(pOpMaIH, OLIEHUBATh €€ JOCTOBEPHOCTH;

- YMEHHUE aHaJIM3UPOBATh U MPEJICTABIATH HH(POPMAIIMIO B PA3JIMYHBIX BUJIAX;

- yMEHHE MyOJUYHO TMPEJCTABIATh PE3yJIbTaThl COOCTBEHHOI'O HCCIEIOBaHUS,
BECTH JUCKYCCHUM, JIOCTYTHO M TapMOHHMYHO CO4YeTasi CoJepKaHhue U (HOPMBI
MpeACTABISIEMON HH(pOpMaLnK;

npeomemHuule:

1) chopmMupoBaHHOCTH MPEACTABICHUN O POJIM U MeCTe (PU3UKH M aCTPOHOMHH B
COBPEMEHHOW HayYHOU KapTHHE MHpPA, O CUCTEMOOOPa3yroUIel poiau (PU3HKU B PA3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHUM, O BKJIaJ€ POCCUUCKUX H
3apyOEKHBIX YUYCHBIX-(U3UKOB B Pa3BUTHE HAYyKW; MOHUMaHWE (PU3MUECKOU CYIIHOCTH
HAOJIIOAeMBbIX SIBJICHHM MHUKPOMHpA, MaKpOMHUpa M Meramupa; I[OHUMaHUE PpOJIH
aCTPOHOMHMHM B NPAKTHUYECKON MESITEIBbHOCTH YEJIIOBEKAa U JAIBHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHUH, POJIH (HU3UKU B POPMUPOBAHUU KPYTro30pa U (DYHKIIMOHATIHLHOM
IPaMOTHOCTH YEJIOBEKA ISl PEIICHUS TPAKTHUYECKUX 33]1a4;

2) chopMHUPOBAHHOCTh YMEHUHN pacIio3HaBaTh (U3UUECKUE SBICHUS (TIPOIIECCHI) U
OOBSACHATHL MX HAa OCHOBE HM3YYECHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIB)KEHUE, CBOOOJHOE TMAaJICHHE TeJ, JBWKEHHE IO OKPY>KHOCTH,
WHEpUHUs, B3aUMOJICHCTBUE TeJ, KojebaTelbHOE JABUKEHUE, PE30HAHC, BOJIHOBOE
nBikeHue; nuddysus, OpOyHOBCKOE NBUKEHUE, CTPOCHHUE KUJIKOCTEH W TBEPIBIX TEl,
M3MEHEHHE o0ObemMa Tel TMpU HarpeBaHuu (OXJIAKIECHHUM), TEIUIOBOE paBHOBECHE,
HCIIapEeHNE, KOHJEH CAlMs, TUIaBJIeHUe, KPUCTAUIN3allus, KUIIEHHE, BIaXKHOCTh BO3yXa,
CBSI3b CpEJIHEeW KMHETUYECKON IHEPTruM TEIJIOBOTO JBUXKEHHUS MOJIEKYJ ¢ a0COIIOTHOM
TEMIIEPaTypoOil, TOBBIIICHUE AABJIEHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE,
CBSI3b MEXIY I[apaMeTpaMHu COCTOSIHMSI Ta3a B M3OIMPOLECccax; BJIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3aps/IOB, HAarpeBaHUE IMPOBOAHUKA C TOKOM, B3aUMOJICHCTBUE
MarHuTOB, 3JIEKTPOMArHUTHAs! UHAYKIUS, IEMCTBUE MAarHUTHOTO IOJSl Ha TPOBOJIHUK C
TOKOM U JIBWDKYIIUICS 3apsiji, DJIEKTPOMArHUTHBIC KOJIEOAHUS M BOJHBI, TIPSIMOJIMHEHHOE
pacnpocTpaHEeHUE CBETa, OTpPaKEHHE, MpeloMmiieHHe, WHTepdepeHIus, audpaxius u
MoJIApU3alsl CBETa, JucIiepcusi cBera; (oTodnekTpudeckuii  3¢hdexT, CcBETOBOE
JaBJICHWE, BO3HUKHOBEHUE JIMHEWUYATOro CIEKTpa aToMa BOJOPOJA, €CTECTBEHHAS MU
HCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

3) BIajgeHHE OCHOBOMOJIATAIONIUMU (U3NYECKUMU TOHATUSIMU M BEIMYUMHAMU,
XapakTepu3yrnmuMu GU3nIecKre MPOIECChI(CBA3aHHBIMU C MEXaHUUYECKUM JIBUKEHUEM,
B3aUMOJICHCTBUEM  Te€Jl, MEXaHUYECKUMM KOJeOaHUSMH U  BOJHAMU;, AaTOMHO-
MOJICKYJISIPDHBIM CTPOCHHMEM BEIIECTBA, TEIJIOBHIMU IMPOIECCAMU; DJIEKTPUUECKUM U
MAarHUTHBIM TIOJISIMH, DJCKTPUYECKUM TOKOM, JJICKTPOMATHUTHBIMHU KOJCOAHMSIMHU U
BOJTHAMHU; ONTHUYECKUMH SIBICHUSMH; KBAHTOBBIMHU SIBICHUSIMHU, CTPOCHUEM aTroMa H
aTOMHOTO a1pa, PaIuO0aKTUBHOCTHIO); BJIAJICHHE OCHOBOIOJIAral0IINMHU
ACTPOHOMUYECKMMH  TMOHSTUSIMH, TO3BOJSIONIMMU  XapaKTepU30BaTh  IPOILIECCHI,
MPOUCXOIAIINE Ha 3Be3JaX, B 3BE3JHBIX CHUCTEMaX, B MEXKIaJaKTUYECKOW CpeJe;
IBIDKEHHE HEOECHBIX TEJI, DBOJIIOLIUIO 3B€3/] U BCelleHHOI];

4) BnajgeHUE 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U TEOPUSIMH (3aKOH BCEMHUPHOIO
tsasrotenus, I, II u Il 3akoHbl HbrOTOHA, 3aKOH COXpAaHEHUsT MEXAHUYECKOM DHEPIHUH,



3aKOH COXPAHEHHS] UMIYJIbCa, TPUHIUI CYNEPINO3ULIMUA CUJI, PUHLIUI PABHOIPABHOCTH
UHEPIHUAIBHBIX CHCTEM OTCYETa; MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUI0 CTPOCHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, MEPBBIA 3aKOH TEPMOJAMHAMHUKU; 3aKOH COXpPaHEHMUS
ANEKTPUUECKOT0 3apsija, 3akoH Kyrnona, 3akoH Oma aJig ydyacTka 1emnu, 3akon Oma st
IIOJTHOW JJIEKTpUYECKOW uenu, 3akoH Jxoynmsa - JleHma, 3aKkOH 3JIE€KTPOMArHUTHOM
WHIYKIIUW, 3aKOH COXPAHEHUS JHEPTUH, 3aKOH MPSIMOJIMHEHHOTO pPachpOoCTpaHCHUS
CBETA, 3aKOH OTPAKCHHS CBETA, 3aKOH MPEJOMIICHHS CBETA; 3aKOH COXpPAaHEHUS YHEPTHUH,
3aKOH COXpPAHEHUsS WMITYJbCa, 3aKOH COXPAHCHHs JJIEKTPHUECKOTO 3apsa, 3aKOH
COXpaHEHHUs] MAacCOBOTO YHCIA, TOCTYNAaThl bopa, 3aKOH paanoaKTHBHOTO pacmaaa);
YBEPEHHOE HCIIOJIh30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH NpH aHaiu3e (PU3ndecKux
SABJICHUU U IIPOLIECCOB;

5) yMeHHe yuYUTHIBATh T'PAHULIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJEICH:
MaTepHalibHasi TOYKa, WHEPIHAIbHASICUCTEMAa OTCUeTa, WJCaIbHBIM Ta3; MOJCIH
CTPOEHUS Ta30B, KUIAKOCTEH U TBEPbIX TEN, TOUCUHBIN JIEKTPUUECKUM 3apsi,

sliepHasi MOJENIb aToMa, HYKJIOHHAs MOJENb aTOMHOTO Sjpa IpHU PpEIICHUU
busznueckux 3aaay;

6) BIaJleHuE OCHOBHBIMM METOJIaMHM HAy4YHOT'O TO3HAHUS, HCIOJIb3yeMbIMU B
du3HKe: MPOBOANTH MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PHM3NUSCKUX BEIIMYWH, BHIOWpAS
ONTHMAJIBHBIA CIOCOO W3MEpPEHUST U HWCHOJB3YySd HW3BECTHBIE METOABI OICHKU
MOTPEIIHOCTE U3MEPEHUH, MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEN (U3MYECKUX
BEJIMYMH C MCTOJB30BAHUEM TPSIMBIX W3MEPECHHM, OOBSICHATH MOJYICHHBIC PE3YJIBTATHI,
UCTIONB3ysT (U3MYECKUE TCOPWHU, 3aKOHBI W TIOHATHS, M JIeJIaTh BBIBOJBI, COOJIOIATH
mpaBuia O€30MacHOrO TpyJa MPH TPOBEICHUHM HCCIIECNIOBAaHWNA B paMKax ydeOHOTO
OKCIIEPUMEHTa M y4eOHO-HCCIIEIOBATEIbCKON JIEATETBHOCTH C  HCIOJIb30BAHHEM
MU(GPOBBIX ~ M3MEPUTENBHBIX  YCTPOHCTB ®  J1abopatopHOro  00OpY/IOBaHUS,
c(hOpMHUPOBAHHOCTh MPEJICTABICHUNA O METOAAaX MOJYUYCHHs] HAYYHBIX aCTPOHOMHYECKHUX
3HAHUM;

7) chopMHUPOBAHHOCTh, YMEHHS pEIIaTh pPACUETHBIC 3a7aud C SBHO 3aJIaHHOMN
du3nuecKkoili MOJENbI0, HCTOJIB3Yys (U3UYECKHME 3aKOHbBl W TPUHIIMIBI; HAa OCHOBE
aHajM3a yCIOBUS 3a7a4yd BBIOMpaTh (U3UYECKYI0 MOJEINb, BBIACIITH (HU3UUYECKUE
BETUYMHBI W (POPMYJBI, HEOOXOAMMBIC IJII €€ peHICHUS, IMPOBOIUTH pPACUCThl U
OIICHWBATh PEATHHOCTh IMOJYUCHHOTO 3HAYCHHS (DU3NYCCKON BEIMYWHBI, pPEIIaTh
KaueCTBCHHBIC 3aJlayd, BBICTpAaWBas JIOTUYECKH HEMPOTHBOPCYUBYIO  IIETIOUYKY
pacCcy X JeHU C OMOpol Ha H3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (HU3UYECKUE
SIBJICHMS;

8) chopMHPOBAHHOCTh YMECHHS PUMEHSATH TOJIYICHHBIC 3HAHMS JJIT OOBSICHCHHSI
YCJIOBHM MpOTEKaHMs (GU3UUECKUX SBICHUN B MPUPOJIC U VIS MPUHATHUS MPAKTUYECKUX
pelieHuid B MOBCEAHEBHOM KM3HU ISl oOecrieueHusl 0€30IacHOCTH IPU OOpAIICHUH C
OBITOBEIMU TIpHOOpPaMH M TEXHUYECKHMMH YCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBBS U
COOJIO/IEHNST HOPMAKOJIOTMUECKOTO TOBEJCHUS B OKPYXKAIOIICH cpejie; MOHWMaHUE
HEOOXOAMMOCTH MPUMEHEHHS JOCTIKEHUNW (PU3UKU W TEXHOJIOTHH JUIsl PAIllMOHAILHOTO
MIPUPOIOTIOIH30BAHHS;

9) chopMHUPOBAHHOCTh COOCTBEHHOM ITO3MIIMK 10 OTHOIICHHUIO K (PU3HYECCKOMN
uH(pOpMaITUH, MTOTYy4aeMON M3 pa3HBIX MCTOYHWUKOB, YMEHHUH HCIIOJIL30BaTh IU(DPOBHIC
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TEXHOJIOTUM JJISi TIOMCKA, CTPYKTYpUPOBaHUS, HMHTEPIPETAllUd U TPEACTaBICHUS
y4yeOHOM ¥ Hay4YHO-IOMYJISIpHOW WHGOpPMAIUK;, pPa3BUTHE YMEHUH KPUTHUYECKOTO
aHaJu3a MmoydaeMoil nHpopMaluu;

10) oBnmasenue ymeHUsMU pabOTaTh B TPYHNE C BBHIMNOJIHEHUEM PAa3IMYHbBIX
COLIMATIbHBIX pOJIEH, TUIAHUPOBAaTh pPAa0OTy TPYMIbl, PalUOHAIBHO PaCHPEENATh
JESTeIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJ€KBATHO OLICHHWBATh BKJAJ KaXXIOTO U3
YYaCTHUKOB TPYMIIBI B pEHICHUE paCCMaTPUBAEMO MIPOOIEMBI;

11) oBmagenue (cPOPMUPOBAHHOCTH MPEJCTABICHUI) TMpaBUIAMH 3aIllUCU
¢uznyeckux ¢Gopmyn penbedHO-TOUEUHOUW cucTeMbl obOo3HaueHuit Jl.bpains (ans
CJICTIBIX U CIA0OBHUIALIUX O0YUAIOIINUXCS).

1.4 Ko1u4ecTBO 4aCOB HA OCBOEHHE NMPOrpaMMbl YUeOHO TUCIUIIHHBI:
MakcumanbHol yaeOHOM Harpy3ku oOydarornierocs: 135 yacos, B Tom uucie:
00s3aTeIbHOM ayAUTOPHOM yueOHOM Harpy3ku oOy4varomierocs 117 yacos;
KOHCYJIbTalus 6 4acos.

IPOMEKyTOUYHas arTecTanus 12 4acos.



2 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIHUILINHBI

2.1 O0bem yueOHOI TUCHUINJIMHBI M BUABI y4e0HOH padoThI

Bup yueOHoii paboTbl

O0BbeM yacoB

MaxkcumanbHas yyeOHas Harpy3ka (Bcero o nporpamMmme Ay CHMILIMHBI) 135
Oo6s13aTesibHAsI ayUTOPHAsI ydeOHAasi HATPy3Ka (Bcero) 117
B TOM YHCIIE:

JIEKLMH, YPOKH 75
U3 HUX NPOheccCUOHAIbHO-OPUEHMUPOBAHHOE COOePHCAHUE 14
NPAKTUYECKHUE 3aHATHS 32
U3 HUX NpoghecCuOHAIbHO-0PUEHMUPOBAHHOE COOePIHCAHUEe 0
71ab0paTOpPHBIE 3aHATHS 10
U3 HUX NpoghecCUuOHAbHO-0PUEHMUPOBAHHOE COOePIICAHUe 10
KOHCYJIbTAIUS 6
9K3aMeH 12

[TpomexxyTouHasi aTTectanus B popme:

I cemecTp - apyrue popMbl KOHTPOJIs (CpEeIHMIA OaIT 110 TEKYIIIMM OLIEHKAaM YCTIEBAEMOCTH )

II cemecTp — sK3ameH




2.2 TemaTudeckuii miiaH u cogep:kanue yaeoHoii qucuumiuabl OJ1.06 @uszuka (yrjay6aeHHbI YPOBEHb)

Konanl
Conep:xanue yueOHOro MaTepuasia, JJadopaTtopHbie U NPaAaKTHYECKHE KOMIIeTeHIIHiA,
HanMeHOBaHMe 3aHATHS, CAMOCTOSITe/IbHAs padoTa 00y4arouerocs, KypcoBasi padora O6nem Vposen ¢dopmupoBanuio
(mpoekT) (eciu MpeayCMOTPEHbI), HHbIE BU/IbI Y4eOHOH padoThl B KOTOPBIX
pa3aesioB M TeM 4acoB OCBOCHUA
COOTBETCTBHH C Y4eOHBIM IJIAHOM ( B.T.4. NMPO(eCcCHOHAIbHO- crocoo0cTByeT
OPHMEHTHPOBAHHOE CO/IEePsKaHUe) 3JIEMEHT
NPOrpamMMbl
IlepBblii cemecTp
BBenenue ®Du3nKa METO/Ibl HAYYHOI'O MO3HAHMUSL. 2 1
Paznen 1. Mexanuka 24 JIngaHOCTHEIE,
Tema 1.1. OcnoBbl | Conep:xanue y4eOHOro MarepuaJia 6 METaIpeIMETHBIE U
KHHEMATHKH Mexanuyeckoe JABUXKEHUE. XapaKTEPUCTUKH  MEXAHUYECKOTO  JBUKEHUS: 2 1 IIPEAMETHBIC
MEPEMEILICHUE, MYTh, CKOPOCTb. PaBHOMEpHOE NPSIMOJIMHEWHOE JBUKCHHUE. KOMIICTCHIIMH B
OTHOCUTENBHOCTh MEXAHMUYECKOTO JIBM)KEHHS. YCKOpeHue. PaBHomepemMeHHOe COOTBETCTBUU C
npsaMosuHeiinoe aBmkenne. CBoO0aHOE mageHue Tell. PaBHOMEPHOE JBMKEHHE MO ®I'OC cpennero
OKPYKHOCTH. o0miero
IIpodeccnoHAILHO-OPHMEHTHPOBAHHOE CO/IEPKAHHE o0Opa3oBaHus,
JIBukeHue tena OpOMIeHHOTO MO YITIOM K TOPU30HTY. YTBEPKJICHHOTO
IpakTunyeckoe 3ansaTMe Nel Pemenue 3amadu 1o Teme «PaBHOMEpHOE U 2 2 IPpUKa3oM
PaBHOYCKOPEHHOE JBUKEHUE). MunucrepcTBa
IIpakTuyeckoe 3ansitue Ne2 Pemenue 3amau o teme «PaBHOMEpHOE TBIKEHHE 2 00pa3oBaHus U
110 OKPYKHOCTH. Haykn P® ot
Tema 1.2. OcnoBbl | Conep:kanue y4eOHOro MaTepuaJia 8 17.05.2012 Ne 413
JUHAMHUKH OcHoBHag 3a1aya qnuHaMuku. BzaumoneiictBue ten. Cuna. Macca. IlepBblii 3akoH 2 1
Herotona. Bropoit 3akoH Herorona. Tpernii 3akoH Herorona. MHepuumanbHble
CHUCTEMBI OTCUETA.
Cunel B mpupoje. 3aKOH BCEMHUpPHOro TiaroreHus. Cuia TSKECTM U Bec. 2
Hesecomocts. [lepBas kocmudeckast ckopoctb. Cuna ynpyroct. Cusia TpeHus.
IIpakTuyeckoe 3ansaTue Ne3 Pemenne 3a1au no teme «3akonsl HeroTOHa» 2 2
Pemenne 3a1a4 ¢ npodeccHOHAIbLHOI HANIPABJIEHHOCTHIO 2 2

JlaGopaTtopnoe 3ansaTtHe Nel '"M3yueHume OCOOCHHOCTEH CHIIBI TpEHHS
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(cxosbxeHms )"

Tema 1.3. 3akonsl | Conep:kanue y4eOHOro MarepuaJia 8
COXpPaHEHHH B Nmnynec Tenma. 3aKkOH COXPAaHEHHs MMILyJlbca. PeakTHBHOE JBHKCHHE. 2
MeXaHUKe IIpodeccrnoHaILHO-0PHEHTUPOBAHHOE COAEPKAHUE
PakeTHbIe 1BATATENIN U pa3BUTHE PAKETOCTPOCHUSI.
Mexanuueckass pabora cuibl. MomHocTs. OHeprus. Kunernueckass sHEprus. 2
IToreHnnanpHast SHEpPrus. 3aKOH COXPAHEHUsI MEXaHUYECKON YHEPTHH.
IIpakTnyeckoe 3ansaTne Ned Pemenue 3agau 1mo temMe «3aKOH COXpaHEHUS 2
UMITYJIbCa
IIpakTnyeckoe 3anaThe NeS PemeHue 3agad no teme «3aKOHBI COXPAaHEHMS 2
SHEPrUN»
Tema 1.4. Coaep:xxanue yueOHOro MaTepuaJia 2
Craruka PaBHoBecue Ten. YcnoBus paBHOBecHs TBEpAoro tena. Ilmedo cumbsl. MomeHT 2
CHJIBI.
IIpodeccrnoHaIbLHO-0PHEHTUPOBAHHOE COAEPKAHUE
Peryar 1 0110K. «30510TO€ NPAaBUIIO MEXAHUKH.
Paznes 2. MoJsiekyasipHasi (pM3HKA M TEPMOJHHAMHUKA 16
Tema 2.1. OcnoBbl | Coep:kanne y4eGHOr0 MaTepuajia 4 JInuHOCTHBIE,
MOJICKYJISIPHO- OcHOBHBIE TOJIOKEHHS MOJIEKYJISPHO-KMHETUYECKOW Teopuu. Pasmepsl u macca 2 METanpeIMETHBIE U
KHHETHYeCKOoMi MOJIEKyl © aToMoB. bpoyHoBckoe gaBuxkenue. Juddysus. CrpoenHue IIPEAMETHBIE
TEOPHUH. ra3oo0pa3HbIX, *XHUJIKUX M TBepAbIX Tesl. CKOPOCTH IBMXKEHUS MOJEKY1 M HX KOMIIETEHIIVH B
u3MmepeHre. OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-KMHETUYECKOW  TEOpHH. COOTBETCTBUHU C
YpaBHEHME COCTOSHUS UACATBHOIO rasa. 1'a3o0BbIe 3aKOHBI. ®I'OC cpennero
IIpodeccnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE o0miero
WneansHblii ras. lasnenue rasa. Temneparypa. o0Opa3oBaHus,
IpakTnyeckoe 3ansiTue Ne6 Pemenue 3agady nmo teme «YpaBHEHHE COCTOSTHUS 2 YTBEPXKACHHOTO
UJEAIBHOTrO rasa. I'a3oBble 3aKOHBD) IIPUKA30M
Tema 2.2. OcnoBbl | Coep:kanue y4eOHOro MaTepuajia 6 Munmncrepcrsa
TEePMOAUHAMMKH | BHYTpeHHss 3HEprus uaeanbHoro rasa. Pabora u temnora kak GopMbl mepenadu 2 obpasoBaHus 1
SHEpruH. Y paBHEHHE TEIJIOBOTO OanaHca. AnabaTHBIN MpoIiece. Hayku PO ot
ITepBoe Hauano TepMoaMHAMHUKU. BTOpoe Hayaio TepMOIMHAMUKH. 17.05.2012 Ne 413
TenoBwie JIBUTATEIH. [TpunIun NEUCTBUSA TEIJIOBOH MAalIUHEI. 2

IIpodeccoHAIBLHO-OPHEHTHPOBAHHOE COAEPKAHHE
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XonogunsHuk. KITJ[ rerioBoro asurarensd. [Hukn Kapro. Oxpana npupo/isl.

IIpakTuyeckoe 3anusaTue Ne7 Pemenune 3amay nmo teme «llepBblii 3aKOH 2 2
TepMoauHamMuKU.  IIpuMeHeHme  mepBoro  3akoHa ~ TEPMOIMHAMHUKH K
M30IIpoLECCam».
Tema 2.3. | Conep:kanue y4eOHOT0 MaTepHuaJia 6
ArperaTHsbie IIpodeccrnoHaILHO-0PHEHTUPOBAHHOE COAEPKAHUE 2 1
COCTOSAHUSA Hcnapenue u konaeHcanus. HacblmeHHsli nap. AOCONIOTHAS U OTHOCUTENIbHAs
BellecTBa. BIIQXKHOCTh BO31yXa. Touka pocsl. Kunenue. Xapakreprucruka KUAKOTO, TBEPAOTO
da3oBbIe U Tra3000pa3Horo coctosiHus BeecTBa. [lnasma. Kpucramimueckue u amopdHsle
nepexoasl Tena.
IIpodeccnoHaIbLHO-0PHEHTUPOBAHHOE COAEPKAHNE
IleperpeTslil nap M €ro UCHOJIb30BAHUE B TEXHHUKE.
Pemtenne 3a1a4 ¢ npodeccHOHAIbLHO HANIPABJIEHHOCTBIO 2 2,3
JlabopaTopHoe 3ansitue Ne2 «l/3MepeHrie OTHOCUTENBHON BIKHOCTH BO3JTyXa»
IIpakT4eckoe 3anaTue Ne§ Pemenue 3anaq 1o reme «Biia)kHOCTb BO3LyXa». 2 2
Pasnen 3. DaekTpoanHaMuka 32 JlmunocTHbIE,
Tema 3.1. Copepxanue yueOHOIro MaTepuaJa 9 MeETaIpeIMETHBIE U
DileKTpuyecKoe DneKTpuuecKue 3apsibpl. 3aKOH COXpAHEHMs D3JEKTPHUYECKOro 3apsia. 3aKoH 2 1 IpeIMETHBIC
noJie Kynona. Onexrpuueckoe nosue. HanpsbkeHHOCTD anekTpudeckoro nods. [Ipunnun KOMIICTCHIIVY B
CYNEPIIO3HUIINH MOJIEH. COOTBETCTBUU C
Pabora cun DJICKTPOCTATHUYECKOT'O IIOJIA. Ilorenmuan. Pa3sHoCTh HOTEHIIMAIOB. 2 orocC CcpeaHero
OKBUINOTEHLMATbHBIE MMOBEPXHOCTU. CBA3b MEXIYy HANPSIKEHHOCTBIO U obmiero
Pa3HOCTBIO MOTEHUHAIIOB DJIEKTPUYECKOro Moss. [IpoBOAHUKU B 3JIEKTPUYECKOM obpazoBanwusl,
nosie. JInnJIeKTpUKHY B 3eKTprudeckoM noJie. [losgpusanus AusIeKTpruKoB. YTBEPKIACHHOTO
IIpakTnyeckoe 3ansaTue Ne9 Penenue 3a1au 1o reMe «IEKTPUUYECKOE MTOJIE» 2 2 IIPUKa3oM
IIpakTuyeckoe 3ansitue Nel( Pemenne 3amad no reme «QJIEKTPHYECKOE TTOJIE» 2 Munucrepcrsa
Konnencaropsl. CoerHeHHe KOHIEHCATOPOB B OaTapero. DHEeprus 3apsKeHHOTO 1 1 00pa3oBaHMs 1
KOHJICHCATOpa. DHEPIrus AJIEKTPUUYECKOTO MOJIA. Hayku PO ot
Jlpyrue ¢opMbl KOHTpOJA (cpeaHuii 0Oa/u1 1O TeKymIMM OLICHKaM 17.05.2012 Ne 413
yCIeBaeMoCTH)
Bropoii cemecTp
IIpodeccrnoHaIBLHO-0PHEHTHPOBAHHOE COAEPKAHNE
Tema 3.2. 3akoHbI \ Coaep:xkaHue yueOHOro MaTepuaJia 10
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MOCTOSTHHOT O YcnoBusi, HEOOXOAUMBIE ISl BOSHUKHOBEHUS U TOAJEPXKAHUS DIIEKTPUUYECKOTO 2 1
TOKa Toka. Cuila TOKa U IUIOTHOCTh TOKAa. 3akoH OMa aJis yyacTKa LeNU. 3aBUCUMOCTb
3JIEKTPUYECKOTO COMPOTUBIIEHUS OT MaTepuaia, JIMHbI U IUIOAAN OIEPEYHOrO
CEYCHHUS MPOBOJHUKA. 3aBUCUMOCTH  COINPOTHUBJICHUS  MPOBOAHUKOB  OT
TEMIIEPaTypBhl.
OJC wucrouynuka. 3akoH Owma g nonHod uenu. CoeluHEHHE NPOBOAHMKOB. 2
CoennHeHrEe UCTOYHUKOB JIEKTPUUECKON YHEPIHH B OaTapero.
IIpodeccrnonaibHO-0PHMEHTHPOBAHHOE COEPKAHNE
TemoBoe neicTBUE 3IEKTpUYEcKOro Toka. 3akoH Jlxoymns-Jlenna. PaGorta wu
MOIITHOCTb JJIEKTPUUYECKOTO TOKA.
IIpakTuyeckoe 3ansaTHE N2 6 «3aKOHBI IOCTOSTHHOTO TOKa» 2 2
Pemienue 3a1a4 ¢ npoecCHOHATBLHONH HANIPABJIECHHOCTHIO 2 2,3
JladboparopHoe 3ansitue Ne3 «lI3ydyeHne 3aKOHOB IIOCIEAOBATEIBHOTO U
NapauieJIbHOTO COCTMHEHHS TTPOBOTHUKOBY
Penienue 3a1a4 ¢ npodeccHOHATbHONH HANPABJIEHHOCTHIO 2 2,3
Jladoparopnoe 3ausitue Ned «M3mepenue DJIC u BHYTPEHHETO COMPOTHUBIICHUS
MCTOYHHKAY»
Tema 3.3. ConeprxaHue y4e0HOro Matepuasa 6
DJIeKTPHYECKH i ONEKTPUYECKUT TOK B MeTaulaX. OJEKTPUYECKUH TOK B AJIEKTPOJIUTAX. 2 1
TOK B Pa3JIM4YHBIX | OnexkTponus. 3akoHsl Papajes. [I[pumeHeHne 31eKTponn3a B TEXHUKE.
cpeaax DNeKTpUYECKHil TOK B Ta3zax W Bakyyme. Monuzamus ra3a. Bumsl razoBbIx 2
pa3psnoB. [lonstue o ninazme. CBOICTBA U TPUMEHEHUE IIEKTPOHHBIX ITYYKOB.
DOneKTpuueckuii TOK B  MONynpoBoaHuKax. CoOcTBeHHass MPOBOJUMOCTD 2
TTOJTYITPOBOTHUKOB. [10TynpoBOAHUKOBEIE TPHOOPHI.
Tema 3.4. Conep:xanue yueOHOTo MaTepHuaJa 6
MarnutHoe nmosie | Bektop UWHAYKIMHM MarHUuTHOro moss. JleiicTBME MArHUTHOrO TOJsA Ha 2 1
OpSIMOJIMHEMHBIH TpPOBOAHUK C TokoM. Cuia Awmmepa. 3akoH Awmiepa.
BzaumopencTeue TOKOB
IIpodeccnoHAILHO-OPMEHTHPOBAHHOE CO/IEPKAHME 2
[JelicTBue MarHUTHOrO TMOJs Ha JABWXKywmuics 3apsg. Cuna  Jlopenua.
OnpeneneHre yaeabHOro 3apsaaa. Y CKOpUTEIN 3apsSyKeHHBIX YaCTHII.
IIpakTuyeckoe 3ansaTue Ne7 Pemenne 3a1au « MarHuTHoe nose 2 2
Tema 3.5. Coaep:xkaHue yueOHOro MaTepuaJia 4 1
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DIeKTPOMATrHUTH
asi MHAYKIUs

OnektpomaruutHas uHaykuus. [IpaBuio Jlenna. 3/C uHAYKIIMK B ABHUKYIIUXCS
npoBoIHUKAX. NHIYKTUBHOCTb. DHEPrUsi MAarHUTHOTO TIOJIA.
IIpodeccoHAIBLHO-OPHEHTHPOBAHHOE COJAEPKAHHE

SIBiIeHME CAMOMHTYKIIU Y.

IpakTnyeckoe 3ansitue Ne Pemnienue 3agau «J1€KTpOMarHuTHasE MHTYKIIUSD) 2 2
Pasznea 4. Kosie0anusa 1 BOJIHBI 12
Tema 4.1. Coaepxxanue yueOHOIo MaTepuaJa 6 1 JInunoctHsle,
Mexanun4yeckue KonebarenbHoe — nBuwkenue.  ['apmonumueckue — koneOanus.  CBoOoaHbIe 2 MeTarnpeIMeTHbIE U
KoJIe0aHus MexaHudeckue Kosebanus. [IpeBpamieHue SHEpPruM TNpu  KoseOaTeabHOM peIMeTHbIE
nBwkeHun. llonepeuHble M MPOJOJbHBIE BOJHBL. XapaKTEPUCTUKU BOJIHBI. KOMIIETEHIINH B
3ByKkoBbIe BoJHBI. MIHTepdepennns BomH. [lonsrue o nudpakyum BOIH. COOTBETCTBUHU C
Pemenue 3a1a4 ¢ npodeccMoHAILHOI HANPABJIEHHOCTHIO 2 2,3 ®I'OC cpennero
JlaGopaTtopnoe 3ansaTHeNeS «lI3yyeHWe 3aBHCMMOCTH TE€pHOAa KoJeOaHHUN o01iero
HUTSIHOTO MasiTHUKA OT JUIMHBI HUTHY» o0Opa3oBaHus,
IMpakTuyeckoe 3ansaTue Ne 9 Pemenne 3amau «MexaHHYeCKHUe KOJICOAHUS | 2 1 YTBEPXKIACHHOIO
BOJIHBD IIpUKa3oM
Tema 4.2. Copnepxanue yueOHOro MaTepuasa 4 Munucrepcra
JuekTpoMarHuTH | CBOOOMHBIE ArleKTpoMarHuTHBIE Konebanusi. @opmyna Tomcona. IlpeBpamenne 2 1 00pasoBaHus 1
ble KoJIeOaHust JHEpPruu B K0JIeOaTeIbHOM KOHTYpE. I'eneparop HE3aTyXarolux Hayku PO ot
AJIEKTPOMAarHUTHBIX KoJieOaHui. BeIHYXI€HHbIE 2JIEKTpHUUECKHEe KoJaeOaHusl. 17.05.2012 Ne 413
ITepemenHbII TOK. EMKOCTHOE M MHAYKTUBHOE COIPOTUBIEHHUS MEPEMEHHOTO 2
ToKa. 3akoH OMa /i LIeNu epeMEeHHOro Toka. PaboTa u MOIIHOCTH TEPEMEHHOTO
TOKa.
IIpodeccnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE
['enepatopsl Toka. Tpancdopmaropsl. [lomydenue, mepenada M pacrpeesieHue
JJIEKTPOIHEPTHH.
Tema 4.3. Copepxanue y4eOHOIro MaTepuaJa 2
daexkTpoMariuTH | IIpodeccHoHAILHO-0PHEHTHPOBAHHOE COIEPKAHHE 2 1
ble BOJIHBI DJEeKTPOMarHUTHOE TOJIe KaK OCOOBIN BHJI MaTepuH. DJIEKTPOMArHUTHBIE BOJHBI.
Bubparop ['epuia. OTKpbITHIN KOeOaTENIbHbIN KOHTYP.
N3o0perenne pagno A.C. Ilonobim. Ilonsitne o paauocsizu. llpumenenue
9JIEKTPOMArHUTHBIX BOJIH
Pasnea 5 OnTuka 12
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Tema 5.1 Conep:kanue y4eOHOT0 MaTepuaJia 2 JInunoctHbIE,
IIpupona cBera CKOpOoCTh pacIpOoCTpaHEHHUsI CBETA. 3aKOHBI OTPAKEHUS U INPEIOMIIEHMS CBETA. 2 MeTanpeIMETHbIE U
[TomtHOE oTpaxkenue cera. JIun3el. ['ma3 kak ontudeckas cucrema. OnTudeckue IIPEeIMETHBIE
puOOpHI. KOMIIETCHIIVY B
Tema 5.2 Conep:kanue y4eOHOT0 MaTepuaJia 6 COOTBETCTBUU C
BosiHoBbIC Wutepdepennmst csera. KorepeHTHOCTh CBETOBBIX Jydeld. MHTepdepeHums B 2 ®I'OC cpennero
CBOIICTBA CBeTa ToHKuX mieHkax. Konpua Hetorona. Mcnosnbs3oBanue uHTepdepeHnu B HAyKe U obmiero
texauke. Judpakmus ceera. Judpakuus Ha Mmend B HapaUIeNbHBIX JIydax. oOpa3oBaHus,
JludpakumonHas pemierka. YTBEPKACHHOIO
[lonspuzanust  MOMEPEYHbIX  BOJIH. [Tonspuzanus  cBera. J{BoiiHOE 2 HpUKa3oM
nyuenpenomiienue. [lomsipounsl. Jducniepcusi cBera. Buasl criekTpoB. CrnekTpbl Munucrepcrsa
ucnyckanus. CneKkTpbl MOIJIONICHUSI. oOpa3oBaHus U
IIpodeccrnoHaIbLHO-0PHEHTUPOBAHHOE COAEPKAHUE Hayku PO or
ViberpaduoneroBoe M uHpakpacHoe H3IydeHus. PeHTreHoBckue inyun. Hx 17.05.2012 Ne 413
IIPUPOJIA U CBOMCTBA.
IIpakTnyeckoe 3ansitme Nel0 Pemenune 3amau  «lIpenomnenue cBera. 2
JlnbpaknuoHHas pemeTka»
Tema 5.3. Copepxanue yueOHOIro MaTepuaJa 4
CnenuanbHas [Toctynarel OiiHmTeitHa. IIpocTpaHCTBO W BpeMsi CIEUHUAIBHOW TEOPHH 2
Teopus OTHOCHUTEJIBHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
OTHOCHUTEJIbHOCTH | OCHOBHBIE CIIEACTBUS U3 MOCTYJIATOB TEOPUM OTHOCUTEIbHOCTU. CBSI3b Macchl U 2
SHEPIUU CBOOOJHOM YaCTHILIBl. DHEPrusi MOKOs. ODJIEMEHThl PeNsITUBHCTCKOM
JUHAMHUK.
Pa3nes 6. KBantoBasi pusmnka u siiepHas 10
Tema 6.1. Copepxanue yuyeOHOIo MaTepuaJa 4 JIn4HOCTHBIE,
KBanToBasn IIpodeccnoHanbHO-0PHMEHTHPOBAHHOE COeP/KAHME 2 MeTanpeaIMeTHbIE U
ONTHKA KBanToBas rumnoresa [Inanka. Buemnuit ¢porosnexrpudeckuii 3pdexr. DOoToHBI. [IpEAMETHBIE
Bryrpennuii potodddexr. Tumnbr ¢porornementos. [aBnenue cBera. [lonsitue o KOMIIETECHIIMH B
KOPITYCKYJIIPHO-BOJIHOBOM IIPUPOJIE CBETA. COOTBETCTBUH C
IlpakTuyeckoe 3ausitue Nell Pemenne 3amau "®opmysna DitHInTelHA Ui 2 @®I'OC cpennero
dororddexra. DoToHb!" obmiero
Tema 6.2. @Puszuka | Cogepxanne yueOHOro Mmarepuajia 2 00OpasoBanwus,
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aToma Pa3Butue B3risgoB Ha CTpoeHue BeulecTBa. SnepHas mozenb aroma. OmbITel O. 2 YTBEPKJICHHOTO
Peszepdopna. Mogens atoma Bogopona o H. bopy. I'uniotesa e bpoiins. MPUKA30M
Tema 6.3. ®uzuka | Cogepxanne yueOHOro Mmarepuajia 4 MunucrepcTBa
aTOMHOIO siipa EcrtecTBeHHass paauoakTUBHOCTb. 3aKOH pPaJMOAKTHUBHOTO pacnaaa. CrocoOsl 2 o0Opa3oBaHMs U
HAOJIOJIEHUSI U PETUCTPAlMU 3apsHKeHHBIX yacTll. CTpoeHHe aTOMHOTO sjipa. Hayku P® or
JledexT Macchl, SJHEPTHS CBSI3U M YCTOWYUBOCTD ATOMHBIX SIJIEP. 17.05.2012 Ne 413
IIpodeccnoHa/IbLHO-OPHMEHTHPOBAHHOE COAEPKAHUE
S nepuble peakuuu. ICKycCTBEHHasi pauOaKTHBHOCTb.
IIpodeccHOHAIBLHO-0PHMEHTHPOBAHHOE COlEPKAHHE 2
Henenune Ttskenslx spep. lLlemnas sAnepHas peakuus. Ympasisiemas LEIHAs
peakuus. SnaepHelid peaktop. IlonmydyeHue paaMOaKTHBHBIX H30TONOB U HUX
MpUMEHEHUE.
IIpodeccHOHAIBLHO-0PHEHTHPOBAHHOE COlEPKAHME
buonornueckoe AeiiCTBUE palMOAKTUBHBIX U3JIYYCHUN. DJIEMEHTAPHBIC YACTHIIHI.
Pa3nen 7. ActpoHoMusi 6
Tema 7.1. BunynMmele nBrKeHUs HeOESCHBIX Tel. 3aKOHEI JBHKEeHUS aHeT. CucreMa 3eMirsd — 2 JImgHOCTHEIE,
ConHeuynasi Jlyna. ®u3ndeckas npupoja riaHeT U MajbiX T’ COIHEUYHON CUCTEMBI. MeTaIpeaMETHBIE U
cHCTEeMA MpeAMETHBIC
Tema 7.2. Connue. OCHOBHBIE XapaKTepUCTHKU 3BE371. BHyrpennee crpoenne ComnHua u 2 KOMIIETEHIINH B
CoanHiue u 3BE31bl. | 3BE3]1 IIABHOM MOCIEA0BATEILHOCTH. DBOJIONHNS 3BE3I. COOTBETCTBUHU C
Tema 7.3. Mneunsiii Ilyte — nHama ramaktuka. [amaktuku. CTpoeHHE | IBOJIIOIUS 2 ®I'OC cpennero
Crtpoenne Bcenennoii. o01ero
BcesieHHO¥. o0Opa3oBaHus,
YTBEP>KICHHOTO
MIPUKA30M
MunucrepcTBa
o0pa3oBaHUs U
Hayku P® ot
17.05.2012 Ne 413
KoncyabTamuu 6
IIpome:kyTouHasi aTTecTanus - IK3aMeH 12
HToro no aAucuunjinHe 135

15




3. YCJIOBUSI PEAJIM3ALMA TIPOTPAMMBI  YYEBHOM
JTUCHUATIIMHBI

3.1 TpebéoBaHusi K MHHUMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecre4eHNI0 y4eOHOM TMCHUTIMHBI:

Peanuzammsi mporpaMmbl JUCITUIUTHHBI TpeOyeT HaMW4YUs y4eOHOTO KaOWHETa
bU3HUKY TSl IPOBEICHUS 3aHATUH JEKIIMOHHOTO TUIA, MPAKTUUYECKUX 3aHATUH, B TOM
YHUCJi€ TPYIINOBBIX, WHJIWBUAYAIbHBIX, HUCBMEHHBIX, VYCTHBIX KOHCYJbTAIIHH,
TEKYIIET0 KOHTPOJISL U IPOMEKYTOUHOM aTTecTalui.

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

- cHelUaJu3upoBaHHas MeOenb  (CTONBI, CTYJdbid MO  KOJUYECTBY
oOyyarommxcsi);

- IOCKa yYCHHYECKasl.

TexHuyeckue cpeacTBa 00yUeHUs:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.

VYyeOHo-HarIsIIHbIE  TOCOOMS:  TUIaKaThl, Y4yeOHO-HAIVISIAHBIE IMOCOOUS,
obecrieynBaIIMe TEeMaTHUUYECKME  WJUIIOCTpallMM 1o  pabodeil  mporpamme
JTUCUUIUINHBI, B TOM YUCJIE, BUJEC0-ayAHO MaTEpHabl, KOMIIbIOTEPHBIE TPE3EHTAIUU.

KomrmbroTep uMeer 10CTyn K 3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAM, BBIXOJI B
ro0anbHyt0  ceTh  VIHTepHeT, OCHaIleH  JMICH3UOHHBIM  MPOTrPaMMHBIM
00ecreYeHHUEM.

3.2. YyeOHO-MeTOANMYecKOe W HHPOpMAIMOHHOEe  olecneveHue
peanu3anuu y4e0HOM JUCUUIINHBI

OcHoBHbIE yueOHbIe U3IaHUS
1. Msxkumes, I'. S. ®uszuka: 10 kmacc: 0a30BbIi U yriayOJEHHBIM YpOBHH:
yueOnuk / I'. 5. Msaxumes, b. b. bByxosues, H. H. Corckuii ; non penakuueit H. A.
[TapdentbeBoii. — 10-e 3. — Mocksa : [IpocBemnienue, 2023.
2. Msxkumes, I'. §. ®dusuka: 11 kmacc: 0a30BbIi U YriayOJE€HHBIM ypOBHHU:
yueOnuk / I'. 1. Makumes, b. b. bByxosues, B. M. Uapyrun ; nox pengakuuein H. A.
[TapdentbeBoii. — 11-e u3n. — Mocksa : [Ipocsemienue, 2023.
3. JmutpueBa B.®. ®Ouszuka m1s npodeccuii U CEUaIbHOCTEH TEXHUYECKOTO
npodwist: y9eOHHMK Il CTyH. YYpexaeHuid cpen. mpod. obpazoBanus / B.D.
Jmutpuesa. - 8- usn., crep. - M.: I3garenbckuii ieHTp «Akanemusi», 2020. — 496 c.
B nep. ISBN 978-5-4468-9245-7
4, JmutpueBa B.®. ®uszuka 11 npodeccuid U cenuaibHOCTEH TEXHUYECKOTO
npoduisa: JlabopaTopHbiii nmpakTukym: ydueOHoe mocooue/ B.D. JImutpuena, A.B.
Kopxyes, O.B. Myprazuna: (5-¢ wusa.) (B onektpoHHom ¢opmare) 2019.
https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/
S. Kanamnukos, H. II. ®usuka B 2 4. Yacts l: yueOHUK U NPAKTUKYM IS
cpeanero npodeccuonanbHoro oopazosanus / H. I1. Kanamnaukos, C. E. MypaBbes.
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— 2-e¢ mw3a., ucnp. u non. — Mocka: MUznatensctBo Opaiit, 2020. — 254 ¢. —

(ITpodeccnonansHoe obOpazoBanue). — ISBN 978-5-534-09159-5. — Texkcr:
anektponubIi // OBC FOpaiir [caiit]. — URL.: https://urait.ru/
6. Kanmamuukos, H. II. ®wusuka B 2 4. Yacte 2: y4eOHUK U NPAKTHKYM IS

cpennero npodeccuonanbHoro obpazosanus / H. I1. Kamamuukos, C. E. MypaBbeB.
— 2-¢ mw3a., ucnp. u non. — Mocka: MUznatensctBo Opaiit, 2020. — 244 ¢. —
(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-09161-8. — Tekcr:
anektponHbii // DBC FOpaiir [caiit]. — URL: https://urait.ru/

7. Jlorsunenko O.B. ®usuka: yueOnuk /O.B. Jlorsunenko.- Mocka: KHOPYC,
2019.- 342c.- (Cpennee npodeccuonanbHoe oopazoanue). ISBN 978-5-406-06464-1

ﬂonoanTeanme yqeﬁmﬂe H3TaHUA

8. BacunseB, A. A. ®dusuka: ydyeOHOe TmocoOMe Il  CPEIHETo
npodeccruoHaibHOTO 00pazoBanusi / A. A. Bacunbes, B. E. ®enopos, JI. JI. Xpamos.
— 2-¢ m3a., ucnp. u mon. — Mocka: MznatensctBo [Opaiit, 2020. — 211 ¢. —
(ITpodeccnonansroe obOpazoBanme). — ISBN 978-5-534-05702-. 2020 IOpaiit-
https://urait.ru/book/

Q. Mycun, FO. P. ®wusuka: xonebaHus, ONTHUKA, KBaHTOBas (U3UKA: y4eOHOE
mocobue I cpearero mnpodeccuoHanbHOro oopazoanus / FO. P. Mycun. — 2-¢
u3d., ucop. u jgon. — MockBa: MznmarensctBo IOpaiit, 2020. — 329 c¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03540-7. — Tekcr:

anektponHbii // DBC FOpaiir [caiit]. — URL: https://urait.ru/

10. Mycun, 1O. P. ®usnka: MexaHHWKa CIUTOIIHBIX CPeJl, MOJICKYJISIpHasT PU3UKA U
TEPMOJIMHAMHKA: y4eOHOE TTocoOue T CpeHero mpodhecCuOHATBLHOTO 00pa30BaHUS
/ O. P. Mycun. — 2-e u3n., ucnp. u gon. — Mocksa: M3narensctBo IOpaiit, 2020.
— 163 ¢. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-03000-6. —
Texkct: anextponnsiii / DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/

HNuTepHer-pecypcesnl
11.  www.fcior.edu.ru (PenepasibHblil EHTP WHPOPMAIIMOHHO-O0OPA30BATEIBHBIX
PECypcoB)
12.  www.dic.academic.ru (Akagemuk. CIoBapu ¥ SHIMKJIOTICIAN )
13.  www.booksgid.com (DnexTpoHHast OubiaroTeKa)
14, www.globalteka.ru (I'mo6anbHas OnbIMOTEKA SIEKTPOHHBIX PECYPCOB)
15.  www.window.edu.ru (EnuHoe okHO TOCTyTa K 00pa30oBaTEIBHBIM PECYypCaM)
16.  www.st-books.ru (JIyumas yaeOnas nuteparypa)
17.  www.scool.edu.ru (Poccuiickuii o6pa3oBaTeIbHBIA MOPTA)
18.  www.ru/book (DnekTpoHHass OnOIMOTEYHAS CHCTEMA)
19. www.alleng.ru/edu/phys.htm (OOpa3oBarenbHbie pecypchl HWHTEepHeTa -
duzuka)
20.  www.school-collection.edu.ru (Enunas KOJIICKITHSI U(PPOBBIX
00pa3oBaTeNbHBIX PECYPCOB)
21.  https//fiz.1september.ru (YueOHo-MeToanueckas razeta « Duznka)
22.  www.n-t.ru/nl/fz (HobGeneBckue naypeaTsl o Gpu3MKe)
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23.  www.nuclphys.sinp.msu.ru (lnepuas pusuka B UaTepuere)

24.  www.college.ru/fizika (ITonrotoBka k EI'9)

25.  www.kvant.mccme.ru (Kypnan «KBant»)

26.  www.yos.ru/natural-sciences/html (Kypuan «I1yts B HayKy»)

27. DJeKTpoHHBIH  pecypc  mUPpoBoil  oOpaszoBarenbHOU  cpenbl  CIIO
PROFo06pa3zoBanue;

MeTtoauyeckue yKazaHusi JAJsl 00y4aIOIIHUXCS 110 OCBOEHUIO THCITUTLTHHBI
28. Mertoanueckne yKazaHus s 00ydYaroIUXCsl TIO0 BBITIOJHEHUIO MPAKTHYECKUX
paboT.
29. Meroanueckne yKazaHUs JJIs1 00yUJarOIIUXCsl 1O BBIMOJHEHUIO 1a00paTOPHBIX
paboTt

18



30.
JYUYEBHOM NCIUILINHBI
4.1.

KOHTPOJIb M OHLEHKA PE3VYJIbBTATOB OCBOEHUSA

(I)Oprl U METOAbI KOHTPOJA M OIICHKU PE3YyJbTAaTOB Oﬁy‘leHHﬂ

Pe3yabTarnl 00yyeHus

DopMBbI U METOAbI
KOHTPOJISA M OLIEHKH
pe3yJbTaToB
o0y4eHust

JUYHOCMHbLE:

- YyBCTBO TOPJOCTH U YBAXKEHHS] K HUCTOPUU U JOCTHXKEHUSIM
OTEYECTBCHHOH (pu3muecKoi HayKu; (PU3NUECKH IPaMOTHOE MOBEICHHUE B
po¢eCCUOHAIBPHON JIEATETLHOCTH U OBITY IPU 0OpaIeHUuH ¢ MprudopaMu
U yCTPOMCTBAMHU;

- TOTOBHOCTb K IPOAOJDKEHHIO OOpa30BaHMs M IOBBIIICHUS
KBaTM(pHUKAIMA B H30paHHON MPO(ECCHOHAIBHOW JEATEIBHOCTH H
00BEKTUBHOE OCO3HAHUE POJIH (PU3UYECKHX KOMIIETECHLIUI B 3TOM;

- YMEHHUE HCIOJb30BATh JOCTHKEHHS COBPEMEHHOW (hHM3NYECKOM
HayKl M (U3MUYECKUX TEXHOJOIMH JJIs TOBBILIEHUS COOCTBEHHOTO
MHTEJUIEKTYaJJbHOTO ~ pPa3BUTHSI B  BBIOpaHHON MpodeccHOHaIBHOM
NesTeNbHOCTH;

- YMEHHE CaMOCTOSITETILHO JOOBIBATh HOBBIE IS ce0s1 (Pr3MUecKue
3HaHUS, UCHOJb3Ys AJIS 3TOTO JOCTYIHbIE HCTOYHUKH HH(POPMALIUY;

- YMEHME BBICTpAaUBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIIEHHUS B
KOMaH/Ie 110 PelICHUI0 O0IuX 3a1a4;

- YMEHHUE YIPAaBIATH CBOEH ITO3HABATEIIBHOW JESITEIBHOCTHIO,
IPOBOJIUTh CaMOOLIEHKY YpPOBHSI COOCTBEHHOI'O HHTEIIEKTYaJlbHOTO
pa3BUTHS;

Memanpeomemuule:

- HCIOJIb30BaHME  PA3IMUHBIX  BUJOB  I103HABaTEIbHOMU
NeSTeIbHOCTH Ul pelleHns: (U3NYecKUX 3a/ad, IPUMEHEHHE OCHOBHBIX
METOJI0B MO3HAHUS (HAOIIOEHMS, ONTMCAHUs], U3MEPEHHUS], SKCIIEPUMEHTA)
JUISL N3YYEHMSI Pa3JIMYHBIX CTOPOH OKPYXAIOUIEH ENCTBUTEIILHOCTH;

- HCIOJIb30BAHHWE OCHOBHBIX HHTEJUIEKTYAJIbHBIX OMNEpaluid:
MIOCTAHOBKM 3aJaud, (OpMyTUpOBaHMs THMIIOTE3bl, aHAIMW3a U CHUHTE3a,
CpaBHEHHUs, O0000IIEHHs, CHCTEMaTH3allid, BBISBICHHUS NPUYUHHO-
CIIEZICTBEHHBIX CBSI3€H, OMCKA aHAJIOTOB, (POPMYIMPOBAHUS BBIBOJIOB IS
U3Y4YEHUsI Pa3JIMYHBIX CTOPOH (PU3MUYECKUX OOBEKTOB, SBICHUH U
MPOIIECCOB, C KOTOPHIMM BO3HMKAeT HEOOXOAUMOCTh CTaJKUBAaThci B
npodeccuonanbHoOM chepe;

- YMEHHE TEHEpHUpOBaTh
He0OXO0IMMBIE I UX pealn3alluy;

- YMEHHUE HUCIOJb30BaTh PA3IIMYHBIE MUCTOUYHUKU JUISL TOTYyYEHUS
¢dbuzmveckoit mHGOpMaIINH, OIEHUBATH €€ TOCTOBEPHOCTD;

- yYMEHHME aHAJIU3MPOBaTh M TPEACTABIATh HH(POpPMAIMIO B
pa3IMYHbIX BUJAX;

- yMEHHE NYOJMYHO NPEACTaBIATH pPe3yibTaThl COOCTBEHHOTO
UCCIIEIOBaHMs, BECTH MAMCKYCCHUH, JOCTYMHO WU TapMOHUYHO coOdYeTas
cojiepkanue 1 (opMbl IpeCTaBIIeMON HHPOpMAIIH;

npeomemmboie:

1) chopMupoBaHHOCTH MPEACTABICHUI O POJIM U MecTe (PU3UKH U
aCTPOHOMHH B COBPEMEHHOM  HAydyHOM  KapTUHE MHpa, O
crucreMooOpasyromeil ponu (GU3MKH B Pa3BUTUU €CTECTBEHHBIX HaYK,

niaen u onpeaciisiTb CpCACTBa,

Texymui KOHTPOJIb:

- OMPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHUE;

- BBITIOJTHEHUE
MUCBbMEHHON paboThI;
- BBITIOJTHEHUE
MPAKTUYECKON pabOThI
(MHAMBUYaTTbHAS
dhopma paboThI)

- BBITIOJTHEHUE
nabopaTopHON pabOThI
(pponranbhas popma
paboThl)

[Ipomexxyrounas
arrecrauus B 1
ceMecTpe B popme
npyrue Gpopmbl
KOHTPOJIS (CpeIHUA
0aJu1 1o TeKyIIM
OLIEHKaM
yCIIEBAaEMOCTH),

BO 2 cEMeCTpe — B
dbopme sK3aMeHa.
Meron nposeieHus
IIPOMEKYTOUYHON
aTTeCTalluy -
BBITIOJTHEHHE
KOMIUIEKCHOTO 3a/laHus
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TEXHUKM M COBPEMEHHBIX TEXHOJOTHMM, O BKJIAJAE POCCUUCKUX U
3apyOeXKHBIX  Y4YCHBIX-(PU3UKOB B  pa3BUTHE HAyKd; [OHHUMAaHHE
(u3MUECKO# CyNTHOCTH HAOIIOJACMBIX SIBICHUH MUKPOMHpPA, MAaKPOMHUPA
M Meramupa; DOHUMaHuU€ POJM AaCTPOHOMHUU B  IMPAKTUYECKOU
JESTEIbHOCTH YEJIOBEKA M JAJIbHEHUIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
ponu  ¢uzukun B (QOPMHPOBAHUHM Kpyrozopa u (YHKIUOHAIBHOM
IPaMOTHOCTH Y€JI0BEKa JIJIsl pELIEHMsI IPAaKTUYECKUX 3a]1a4;

2) chopMUPOBAHHOCTh YMEHHMM paclo3HaBaTh (DU3HUECKHE
ABICHHS (IIPOIECChl) U OOBSICHATh MX HAa OCHOBE M3YYCHHBIX 3aKOHOB:
PaBHOMEpPHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE  JIBU)KEHHE,
cBOOO/ZHOE TaJEHHUE Tell, [JBUXKEHHE [0 OKPYXHOCTH, HHEpLUs,
B3aNMOJICIICTBUE Tell, KojeOaTelbHOE IBUKEHHE, PE30HAHC, BOJHOBOE
nBIokeHue; nudysus, OpOyHOBCKOE JBMKEHHE, CTPOCHUE JKUIAKOCTEH M
TBEpABIX TeJl, U3MEHEHUEe o0beMa TeNl MPH HAarpeBaHUM (OXJIAXKIECHUH),
TEIUIOBOE  paBHOBECHE, UCIApEHUe, KOHJEHCAllUsd,  IUIaBJICHUE,
KpUCTAJUIM3aLUsl, KUIIEHUWE, BIAXHOCTb BO3/lyXa, CBiI3b CpeIHEU
KMHETUYECKOM PHEPrHMM TEIJIOBOTO JBMIKEHMSI MOJIEKYJ C aOCOIIOTHOU
TEMIIEpaTypol, NOBBIIICHHE JABJICHUS ra3a IMpPU €ro HArpeBaHUU B
3aKpBITOM COCYJE, CBSI3b MEXJAy IapaMeTpaMH COCTOSHHUS rasa B
M30IIpoIeccax; JIEKTpU3alus TeJl, B3aUMOICHCTBHUE 3aps 0B, HArPEBAHUE
IIPOBOJHHUKA C TOKOM, B3aMMOJIEWCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAs
WHIYKUWS, JOEHCTBUE MArHUTHOIO IIOJS HA HPOBOJHUK C TOKOM H
JOBUOKYLIMICS — 3apsid, DJEKTPOMAarHUTHbIE KOJeOaHHWs U BOJIHBI,
MPSIMOJIMHETHOE PAaclpOCTPAHEHUE CBETA, OTPaXCHHUE, MPETOMIICHUE,
uHTephepeHys, Audpakuus U MOJMSpHU3alus CBETa, AMCIEPCUS CBETA;
dbotosnekTpuyeckuit  dPQexT, CBETOBOE [aBICHHE, BO3HUKHOBEHHE
JMHENYaToro CeKTpa aroMa BOAOPOJa, €CTECTBEHHAs M MCKYCCTBEHHas
PaaOaKTUBHOCTb;

3) BnajeHHE OCHOBOIOJIATAIOIIUMU (PU3NYECKUMH TOHSATUSAMHU U
BEJTMYMHAMU, XapaKTePU3YIOIUMHU (PU3UUECKIE MPOIIECChI(CBSI3aHHBIMHU C
MEXaHUYECKUM JIBUKEHHEM, B3aUMOJICHCTBUEM TeJ, MEXaHHUYECKUMU
KoJe0aHUsSIMHU U BOJTHAMH; aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM BEIIIeCTBA,
TEIUIOBBIMH  MPOIECCAMU; DJJIGKTPUUYECKUM U MArHUTHBIM  TIOJISIMH,
ANEKTPUYECKUM TOKOM, DIIEKTPOMATHUTHBIMU KOJEOAHUSIMU M BOJIHAMU;
ONTHUYECKUMU SIBICHUSMU;, KBAHTOBBIMH SIBJICHUSIMU, CTPOCHUEM aToMa U
aTOMHOTO $7pa, PaJMOaKTUBHOCTHIO); BJaJlEHUE OCHOBOIOJATalOIUMU
ACTPOHOMUYECKUMH TOHSTHUSMH, [O3BOJIAIOINIMMHU  XapaKTEPU30BaTh
MPOLIECCHI, TPOMUCXONALINE Ha 3Be3JaX, B 3BE3JAHBIX CHCTEMax, B
MEXTaJlaKTHUYeCKOM cpezie; ABMKeHHEe HEeOeCHBIX Tell, IBOJIOLHMIO 3BE3] U
Bcenennoi;

4) BrnajeHre 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSIMH (3aKOH
BcemupHoro tsaroreHus, I, II u Il 3akonsr HeroToHA, 3aKOH COXpaHEeHUS
MEXaHUYECKOM SHEpPruM, 3aKOH COXPAaHEHHMs MMIYJbCa, MPUHIINII
CYNEPHO3ULMH CHJI, MPUHIMI PABHONPABHOCTU HMHEPIHAIBHBIX CHCTEM
OTCYETA; MOJIEKYJISIPHO-KNHETUYECKYI0 TEOpUI0 CTPOEHUS BEIIECTBA,
ra3oBble 3aKOHBI, MEPBBIA 3aKOH TEPMOIAMHAMMKH; 3aKOH COXPAaHEHUs
3IEKTPUYECKOTO 3apsiaa, 3akoH Kynona, 3akoH OMma Al ydacTka LIETH,
3akoH OMma i1 TTOJTHOM AJIEKTPUYECKOW 1enu, 3akoH [[xoyns - Jlenua,
3aKOH 3JIEKTPOMAarHUTHOW MHIYKIUHU, 3aKOH COXPAHEHUs YHEPTUH, 3aKOH
MPSIMOJIMHEIHOTO PaclpOCTPAaHEHHUs] CBETAa, 3aKOH OTPaKEHUS CBETa,
3aKOH TIPEJIOMJIEHMSI CBETa; 3aKOH COXPAaHEHUs DHEPruH, 3aKOH
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COXpaHEHMs MMITYJIbCa, 3aKOH COXPAHEHHUS OHIIEKTPUUYECKOro 3apsna,
3aKOH COXpPaHEHUs MacCcOBOrO uucia, MocTynatsl bopa, 3akoH
pPalMOAKTUBHOTO pacraja); YBEpEHHOE HCIOJIb30BaHUE 3aKOHOB H
3aKOHOMEPHOCTEN NP aHaIu3e (PU3NUECKUX SABJICHUHN U MIPOLECCOB;

5) yMeHHEe YYMTHIBaTh TPaHUIBl NPUMEHEHUS H3YUYEHHBIX
¢bu3nyeckux Mojeiel: MaTepualbHas TOUYKa, HHEpLMaJIbHAasICUCTEMA
0TCYeTa, UJCAbHBIN Ta3; MOJIEIH CTPOCHHUS I'a30B, KHUIKOCTEH U TBEPABIX
TeJ, TOYEUHBIH JEKTPUUYECKUN 3aps,

sJepHasl MOJICNIb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTO siipa MpU
peneHny (pU3NYECKHX 3a/1a4;

6) BIaJACHHE OCHOBHBIMH METOJAMHU HAYYHOIO IIO3HAHMS,
UCIOJIb3yEeMbIMU B (pU3MKE: IPOBOJUTH MPSIMbIE M KOCBEHHbIE H3MEPEHUS
(U3NYEeCKUX BENUYMH, BHIOWpas ONTUMANBHBIA CHOCOO0 H3MEpEHHs W
UCIOJb3ys HW3BECTHbIE METOJbl OLIEHKM IOrPEHIHOCTeH H3MEepeHuil,
MPOBOJIUTh HUCCIIEOBAaHHE 3aBUCHMOCTEH (PH3MUECKUX BEIMYHMH C
UCIOJb30BAHUEM  HPSAMBIX  HM3MEPEHMH, OOBACHATH  IOJIY4YEHHbIE
pe3yabTaThl, WUCHOIB3yd (PU3MUYECKHE TEOpUH, 3aKOHBI WM MOHATHUS, H
JenaTb BBIBOABI; COOJIOAATh MpaBwia Oe30MacHOro Tpyda Npu
MIPOBE/ICHUH MCCIIEJOBAHUH B paMKaxX ydeOHOT0 SKCIIEpUMEHTa U y4eOHO-
UCCIIEIOBATENIbCKOW  ACATENbHOCTH C  MCIIOJB30BaHMEM  IIM(PPOBBIX
W3MEPHUTENBHBIX ~ YCTPOHCTB M JIaOOpaTOpHOTO  0OOpPYIOBAHUS;
C(OPMHUPOBAHHOCTh MPEJACTABICHUA O METOAaX IOJIy4YeHHUs] Hay4HbIX
ACTPOHOMHUYECKUX 3HAHUM;

7) chOpMUPOBAHHOCTb YMEHMSI PEIIaTh PaCUETHbIE 331a4M C SBHO
3aJJaHHON (U3NYECKOH MOJENbI0, HCHONB3ysd (U3NUYECKUE 3aKOHBI H
IIPUHLUIIBI; HA OCHOBE aHaJIM3a YCIIOBHS 3a/laud BBIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIIENATH (PU3MUECKUE BEIWYHHBI M (HOPMYIBI, HEOOXOAUMBIC
Ul €€ pelleHus, MNPOBOJUTH pacyeTbl M OLEHUBAaTh PEATbHOCTb
TIOJTyYEHHOTO 3HAYCHUs (U3UYECKON BEITMYMHBI; PEIlaTh KaueCTBEHHBIC
3ajaud, BBICTpauBas  JIOTUYECKH  HENPOTUBOPEUMBYIO  IETMOYKY
pacCyXIE€HHII C ONMOpOM Ha HW3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnyeckue sBIECHUS;

8) chopMUPOBAHHOCTh YMEHUSI MPUMEHSThH MOJYYCHHBIC 3HAHUS
111 OOBSICHEHUS YCIIOBHM MpOTeKaHUs (PU3NYECKUX SIBICHUHN B IPUPOJIE U
Ul TIPUHATHS TPAKTHYECKUX PEHICHUH B TOBCEIHEBHON KU3HH IS
oOecrnieueHns 6€30MacHOCTH MPHU 0OpalieHnH ¢ OBITOBBIMU NMPUOOpamMH U
TEXHUYECKMMHU YCTPOHCTBAMH, COXPAaHEHHs 3J0pOBbS U COOJIIOJICHUS
HOPMDKOJIOTHYECKOTO TOBEJCHHUS B OKPYKAIOIIEH cpene; MOHUMaHHE
HEO00XOAMMOCTH MPUMEHEHMs JOCTMKEHUN (DU3MKU U TEXHOJIOTUH Jis
paMoOHATFHOTO TPUPOIOTIOTH30BAHUS;

9) chopmMupoBaHHOCTH COOCTBEHHOU MO3UIIUU MO OTHOIIEHUIO K
¢buznueckoil nHbopMaum, NoJydaeMon U3 pa3HbIX UICTOYHUKOB, YMEHUI
UCIOJIb30BaTh U(PPOBBIE TEXHOJIOTMU Ul MOUCKA, CTPYKTYPHUPOBAHUS,
WHTEPIPETAlMA W TIPEACTaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHOU
uHpOpMAlUY; PAa3BUTHE YMEHUN KPUTHYECKOTO aHAIM3a TMOJIydaeMon
nH(popMaLnu;

10) oBnaseHue yMmMeHUsIMH pabOTaTh B TPYIIE C BHIIOJIHEHUEM
pa3NMYHBIX  COIMAIBHBIX  POJIEH, IJIAHUPOBaTh pabOTy TPYIIIEI,
palMoHaIbHO paclpeieNsaTh IeSTebHOCTh B HECTAHJAPTHBIX CUTYalUsX,
aJIeKBaTHO OIICHMBATH BKJIAJl KAXKIOTO M3 YIACTHUKOB TPYIIIBI B PEUICHHE
paccMaTpuBaeMoil MpoOJIeMBl;
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11) oBnagenue (CPOpMHUPOBAHHOCTH MPEICTABICHUN) MPaBUIAMHU
3anucu puznueckux Gopmys perabedHO-TOUeYHONU CUCTEeMbl 0003HAYCHUI
JI.Bbpaiins (mu1st cnensix ¥ c1aboBUISIIMX 00YJAIONTUXCS).

4.2. ®oH/ OLIEHOYHBIX CPEACTB ISl IPOBeAeHH s POMEKYTOUHOM
aTTecTaluu 00y4aouUXcs M0 ANCIHUIJINHE

Iloka3aTenu u KPUTECPHUH OICHUBAHUA KOMl'leTeH]_[I/Iﬁ
ITokazaTenu u KPpUTCPHUHN OLICHUBAHUA KOMHGTCHHHﬁ, OIMMCAaHUEC IIKAaJI
OLCHHUBAHHA COACPIKATCA B IIPUITOKCHUHN 1.

KoHTpoJsibHBIC M TECTOBbIC 3aJaHUA
KonTponpHbIE 3a1aHKs coaepKaTcs B MPUIOKEHUH 1.

MeTtoauyeckue MaTepHuaJbl
Metoauyeckue MaTepuaibl, ONPEAEISIONINE MPOUEAYPbl OIICHUBAHUS 3HAHUH,
YMEHUH, XapaKTepu3yomux GOpMUPOBaHUE KOMIIETCHIINM, COEPIKATCS B
NPUJIOKEHHH 1.
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IIpuaoxenne 1
KoHTpo/1bHO-011eHOYHBbIEe CpeCcTBa
JJIs1 IPOBe/ICHUsI POMEKYTOYHOM aTTecTAlMHU N0 JMCIHUIIIHHE
0/1.06 PU3UKA (YTJIYBJIEHHBIN YPOBEHD)

1.1. ®opma npoMeKyTOUYHOM aTTecTaluM: SK3aMeH (2 cemectp).

1.2. Cucrema oueHMBaHMS Pe3y/JIbTATOB BbINOJHEHHUS 3aJaHUI

OueHuBaHue  pe3yiabTaTOB  BBINOJIHEHHUS  33JaHUW  NPOMEKYTOUYHOM  aTTecTaluu
00yyJaroIuxcs OCYILECTBIIAETCS HA OCHOBE CJIEAYIOLINX MPUHIIMIIOB!

JIOCTOBEPHOCTH OLEHKH — OLICHMBAETCSl YpPOBEHb C(HOPMHUPOBAHHOCTU 3HAHUH, YMEHMH,
MPAKTUYECKOTO OIbITa, OOMUX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOJEeMOHCTPUPOBAHHBIX
00y4aroIMMHUCS B XOJI€ BBIMIOJIHEHUS 3a/1aHus;

aJICKBaTHOCTH OLICHKU — OLICHKA BBIIIOJIHEHUS 3aJaHUM JOJKHA IIPOBOAUTHCS B OTHOLLEHUU
TeX KOMIIETEHIN, KOTOpble HE0OXO0AUMBI 1151 3(PPEKTUBHOTO BBHIIOIHEHUS 3a/1aHUS;

HA/IKHOCTH OLEHKH — CHCTEMa OIICHWBAHUS BBHIMOJHEHUS 3aJaHUN JOJDKHA 00J1a1aTh
BBICOKOM CTENEeHbIO YCTOWYMBOCTH NPU HEOAHOKPATHBIX OLIEHKAaX YPOBHS C(HOPMHPOBAHHOCTHU
3HAHWW, YMEHUH, MPaKTUYECKOIO OIbITa, OOMMX M MNpO(EeCCHOHANBHBIX KOMIETEHUUN
oOyuaromuxcs;

KOMIIUIEKCHOCTH OLIEHKHM — CHCTE€Ma OLICHWBAHMS BBIIIOJHEHMS 3aJaHUM JOJDKHA IO3BOJIAThH
MHTETPAaTUBHO OLIEHUBATh 001IME U NMPO(hecCHOHAIbHBIE KOMIIETEHIIMU 00yYaroIuXcs;

OOBEKTUBHOCTH OLIEHKHM — OILICHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJlaHUM JIOJIKHA OBITh
HE3aBUCUMOM OT OCOOGHHOCTEH MpOo(ecCHOHAIBbHOW OpHUEHTALMM WIM  TpearoYTeHUH
IIPENOAABATENIEH, OCYILECTBISIOIIMX KOHTPOJIb WU aTTECTALUIO.

[Ipy BBINONHEHMM HPOLEAYP OLECHKU 3aJaHUM HCIOJB3YIOTCS CIEAYIOIME OCHOBHBIE
METO/BL:

METO/1 pacyeTa NepBUYHbIX OAJIIOB;

METO/] pacyeTa CBOAHbBIX 0aJIOB;

Hcnonb3yetcs natu OanbHas IIKaja JUIs OLIEHUBAHUS pe3yIbTaToOB O0YUEHUS:

IlepeBoy nsiTv GanbHOM KBl YU€Ta PE3yJbTaTOB B MATH OaJIbHYIO OLIEHOYHYIO IIKaJly:

Ounenka Kosnn4yecTBo 0a/1510B, HA0paHHBIX 32 BBIIOJIHECHHE
TeOPeTHYeCKOro M NPAKTHYECKOro 3aJaHusl,
CpeHUil 0aJ1J1 0 HTOraM aTTeCTalluH

O1eHKa 5 «OTIMYHOY 4,6-5
Orenka 4 «X0porio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHO» 3-3,5
OrnieHka 2 «HEYTOBJIECTBOPUTEILHOY <29

1.3. KoHTpPOJIbHO-0LIEHOYHbIE CPeICTBA
1.3.1 3ananmne:
3ananue:
1.CoGecenoBanue no Borpocam (2 Bonpoca).
2. Pemnts 3agauy.

IIpumepHbIe BONPOCHI codece10BAHNS

1 MexaHndeckoe IBUKEHUE: ONPEACIICHUE, TPACKTOPHS, MPOMIECHHBIN MyTh, IEPEMENICHUE,
CBSI3b MIEPEMELIEHHUS C KOOPIUHATAMH TEJIA.

2 PaBHOMEPHOE JABUKEHHE: ONIPEACIICHUE, CKOPOCTh, IEPEMEILICHUE, YPABHEHHUE IBUKEHUS.

3 I'paduk paBHOMEpPHOTO BIKEHUS. PaccMOTpeTh Ha mpumMepe:

4 PaBHOYCKOPEHHOE JBHKEHUE: ONPENEIEHNE, YCKOPEHHE, CKOPOCTh, MTEPEMEILICHHE.

5 I'paduk ckopocTH IpU PAaBHOYCKOPEHHOM JIBHYKEHUH.

23



PaccmoTtpeTs Ha npumepe:

6 CBoboaHOe majeHue Ten. Y cKopeHue cBoOoqHoro najaenus. Kunemaruueckue ypaBHEHUs
pu CBOOOTHOM TIa/ICHHH.

7 JIBUMKEHUE MO YTIJIOM K TOPU3OHTY.

8 PaBHOMEpHOE ABUKEHUE TIO OKPYKHOCTH.

9 Unepuus. [lepriit 3akoH HeroToHA.

10 Macca. Cuna. Muepraocts. Bropoii 3akon HetoTOHa 1 €ro 0COOEHHOCTH.

11 Tperwnii 3akoH HproTOHA 1 €10 0COOCHHOCTH.

12 Tedbopmanmst u ee Buabl. Cuna ynpyroctu. 3akoH ['yka.

13 3akon BcemupHOro TaroteHus. Cusa TaKeCTH.

15 Bec tena. HeBecomocTs. Bec Tena, ABMKYIIETOCS C YCKOPEHUEM.

16 Cuna tpenus. JIBrxeHue noj JeMCTBUEM CUJIbI TPEHUS.

17. Umniynbe Tena. 3aK0H COXpaHEHUsI UMITYJIbCca

18 Mexanndeckas paboTa U MOIITHOCTb.

19 Kunetnueckasi sHEpTHUs.

20 TlorenuuanbHas YHEPTHUSL.

21 3aKoH coXpaHEHHUsI [TOJIHOM MEXaHUYECKON IHEPIHH.

22 CBoboaHble U BBIHYXJIEHHbIE MeXaHudyeckue konebanus. [lapameTpsl koiebaTenbHOTO
neuxenus. [lepro konebaHuii MaTeMaTHYECKOTO U MPYKUHHOTO MasTHHUKA.

23 MexaHuuecKue BOJHBI: OINPEICICHHUE, YCIOBUS BO3HUKHOBEHHS, BUJbI BOJIH, JJIMHA
BOJIHBI.

24 3ByKOBBIC BOJHBI: OIpEACICHUE, HCTOYHUK 3BYKOBBIX BOJH, CKOPOCTh 3ByKa B
Pa3IMYHBIX CpellaX, XapaKTePUCTHKHU. Y IbTPa3BYK U €ro MPUMEHEHUE

25 Ocnosnsbie nonoxxkenuss MKT u ux onmbiTHOEe 000CHOBaHHE. XapaKTEPUCTUKUA MOJIEKYI:
aTOMHasl Macca, Yuciio ABOraJpo, KOJMYECTBO BEIIECTBA, MOJISIPHAs Macca.

26 CtpoeHue TBEPbIX, )KUJIKUX U ra3000pa3HbIX TEI.

27. Uneanwubiii ra3. OcHoBHOe ypaBHeHHe MKT. CBs3b AaBieHHs HACAIBHOTO rasa C
KMHETHYECKOM SHEPTUE MOCTYNaTeIbHOTO JIBIKEHHS MOJIeKyl. CBs3b JaBICHUS UJI€aTbHOTO raza
C TUIOTHOCTBIO ra3a.

28. AOcomroTHas temmeparypa. Temmeparypa — Mepa CpeAHEHl KHHETHUYECKOW JHEpruu
JBUKEHUS MOJIeKysl. CKOPOCTH MOJIEKYIL.

29. YpaBHeHHEe COCTOSIHUS HAealIbHOTO ra3a (ypaBHeHHe MenaeneeBa-Knaneiipona).

30 M3oTtepmudeckuii mpoiiecc: onpezeneHue, 3akod boiins-MapuoTra, rpaduku mpoiecca.

31 M3o6apHsIii nporiecc: onpeaenenne, 3akou I eit-JIroccaka, rpaduxu mporecca.

32 M3oxopHbIii npotiecc: onpeaenenue, 3akoH [lapmns, rpaduku npornecca.

33 [NapooOpa3oBanue: ucrapeHue, KUIeHune. Y qenbpHasi TErioTa napoopa3oBaHus.

34 HacpleHHbId 11ap. 3aBUCUMOCTb JIABJIIEHHS HACBILIEHHOTO NIapa OT TEMIEpaTyphl

35 BnaxHoCTh BOo3yxa U ee u3Mepenrne. OTHOCUTENIbHAS BIAXKHOCTh BO3/IyXa

36 Kpucramnuueckue Tena u amopdusie Tena. [napnenue. Y nenbHas TeioTa MiaBIeHUs.

37 BuyTpeHHss sHeprus. BHYTpeHHssl SHEeprus 0JHOATOMHOTO uieanbHOro raza. Crnocoosl
W3MEHEHUs BHYTPEHHEHN YHEPruu.

38 Pabora B TepMOIMHAMUKE.

39 IlepBblii 3akOH TepMoAMHAMHUKU. [IpuMeHeHHe TNepBOTO 3aKOHA TEPMOAMHAMUKH K
M30IPOLIECCaM.

40 Dnextpuueckoe nosie. CBONCTBA 3JIEKTPUUECKUX MOJIEH U UX CUIJIOBBIE XapaKTEPUCTHUKH.
3akoH Kynona

41 PaboTa 3NMeKTPUIECKOrO MOJsl. JHEPTeTHIECKHE XapaKTEPUCTUKU IIEKTPUUECKOTO TOJIS:
MOTEHITM AN, HanpspkeHne. CBsA3b HAMPSHKEHHOCTH U HATIPSKEHUS

423nexTpoeMKocTh. KoHaeHcaTOphl. DHEPrus 3apssKEeHHOTO0 KOHIEHCATOPA.

43 Buabl COEIMHEHUS! KOHJIEHCATOPOB
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44 DnexTpUueCKUH TOK: ONPEIEIICHUE, HAIlpaBICHHUE, XapaKTEpUCTUKU. 3akoH Oma i
yuyacTKa Lenu

45 IlocnenoBaTesnbHOE U MApajUIENbHOE COEIAMHEHHUE IPOBOJHUKOB, OCOOEHHOCTH 3THUX
COETUHEHUN

46 D]J1C. 3akon Oma 11 MOJTHOM LIEeTTH

47 Pabora u MomHOCTh TOKa. TeroBoe AeiicTBue Toka. 3akoH Jxoyns-Jlenna.

ITpoBOAHMKY B 3JIEKTPUUECKOM TOJ€E. [[U3IEKTPUKHY B AIEKTPUIECKOM I10JIE.

48  DJnexkTpuyecKHid TOK B modynpoBojgHukax. CoOCTBeHHass  MPOBOJMMOCTH
IIOJIYTIPOBOJIHUKOB

49 ITpoBOAMMOCTH MOJTYIPOBOJHUKOB MPHU HATUYUH TPUMECEH.

[TomynpoBOTHUKOBBIE TPHOOPHI

50 MarnuTHO€ 1oJIe: ONpeieieHue, HalpaBIeHUe, PaBUIIO IPABOM PYKH, XapaKTEePUCTHKH
noJyis (MarHUTHasE WHAYKLUS, MarHUTHBIM IOTOK, HAIpPSDKEHHOCTb, MAarHUTHAs IPOHHULAEMOCTh
cpezbl). DHeprusi MArHUTHOTO MOJIS

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuio neBoit pyku

52 SIBnenue 3nekTpoMarHuTHOM nHAyKuuu. [IpaBuio Jlenua.

53 3akoH anekTpoMarHuTHOW MHAYKIMU. D/1C MHAYKINY B OJBUKHBIX IPOBOJIHUKAX

54 SIBnenne camouHaykuuu. MunykruBHocts. 9JIC camouHAyKIIMK

55 CBoOoHbBIE U BBIHYKJICHHbIE 3JI€KTpOMarHuTHele Kojaebanus. KonebaTeabHbIN KOHTYD.
[lepron cBOOOTHBIX AMEKTPHUECKUX KOJIeOaHUH

56 IlepemenHslii Tok. Llenu nepeMeHHOro TOKa ¢ aKTUBHBIM CONPOTUBIICHUEM, C KaTyLIKON
U KOHJIEHCATOpOM. J[eMCTBYIOIIME 3HAYEHUS CUJIbl TOKA U HAIIPSKEHUS

57 Tpanchopmaropsl. Koaddurment tpanchopmanuu. [Ipumenenns tpanchopmaTopos.

58 DnexTpoMarHUTHbIE BOJHBI U HUX 3KCIEpUMEHTalbHOE oOOHapyxeHue. CBolicTBa
3JIEKTPOMArHUTHBIX BOJIH. OTPBITHIN KOJIeOaTeIbHbIH KOHTYP

59 Nzobpetenne paguo A.C. Ilonossim. [IpuHIIMT pagnocBsi3zun

60 Ckopocts cBeta. [Ipupona cBera. 3akoH OTpa)kKeHHUs CBETa

61 Ilpenomnenue ceera. 3aKOH MPETIOMIIEHUS CBETA

62 IlosHOE OTpakeHue cBeTa

63 JIun3bl. Dopmyna TOHKOM JTUH3bI

64 Jlucniepcust cBera

65 Unrepdepenuns BoiaH. Untepdepenius crera

66 ludpakuus ceera

67 NudpakpacHoe u ynprpaduoiaeToBoe u3iydeHne. PEHTTeHOBCKOE U3TyueHne

68 ®oT03(PPEKT 1 ero 3aKOHBI

69 Teopus pororddexra. Dopmyna DitHmreitHa 17151 hoTodPdexra

70 ®otonsl. [Ipumenenue pororddexra

71 Crpoenue atoma. OnbiTel Pezepdopaa.

72 Iloctynatel bopa. ATom Bogopoaa o bopy

73 OTKpbITHE PAAMOAKTUBHOCTH. O-, B-, Y- U31y4eHus. PaqnoakTuBHbIE peBpalleHUs

74 S nepubie cunbl. CTpoeHHE aTOMHOTO si/ipa

75 DHeprus CBA3W aTOMHBIX SA1€Ep. S nepHbIe peakuuu

76 Jlenenue TsokenbIX aaep. LlenHble saepHble peakiiu

77 SInepnelii peaktop. TepMosiaepHsble peakiuu

78 3akoH paguoOaKTHBHOro pacnaza. [lodydeHue paauoOaKTHUBHBIX H30TONOB M HX
IIpUMEHeHne. bronornueckoe AecTBUE PaIMOAKTUBHBIX H3ITy4YEeHUN

79 DNEKTpUUYECKUI TOK B 3JIEKTPOIUTAX. DIEKTPOJIU3 U ET0 3aKOHBI

80 DnekTprueckuil Tok B razax. HecamocrostenpHbiil pazpsaa. CaMOCTOATENbHBIN pa3psal U
€ro BUbI

81 DneKkTpudecKkuil TOK B BAKyyMe

25



82 Iloctrymarel OiiHmTeiHa. IlpocTpaHcTBO M BpeMsl  CHELUAIbHOM  Teopuu
OTHOCUTEJIBHOCTH
83 CBs13b Macchl U HEPTUU CBOOOIHOM YacTUIBI. DHEPTUs MOKOs

IIpumepHBbIe NpaKTHYECKHE 32JAHUS

Ilepeyensb 3agau:

1. ABTOMOOWIL yHanseTrcs OT MOCTa, ABUTasICb DPABHOMEPHO M MPSIMOJIMHEHHO €O
CKOpOCThIO 72KM/4. Ha KakoM pacCTOSHUM OT MOCTa OKakeTcsi aBToMoOmib depe3 10c, eciu B
HayaJbHbIi MOMEHT BPEMEHU OH HaXOJWJICs OT Hero Ha pacctossHuu 0,2 km?

2. Benmocuneauct, qBUrasch paBHOMEPHO, mpoesxkaer 20 M 3a 2¢. Onpenenure, Kakoil myTh
OH IPOEJET MPU JABUKEHUM C TOU ke cKopocThio 3a 10c, 20c?

3. CxonbKo BpemeHu O0yaeT nagath Teso ¢ BbicoThl 0,02 kM, 0,08 km?

4. UeMy paBHa cuwia TPEHHUsI, €CIU TOCJE TOTYKa BaroH Maccoit 20 T ocranoBuiica yepe3 S0
C, PO IpU 3TOM paccTosiuue 125m?

5. Uepe3 CKOJIBKO BPEMEHH OCTaHOBHUTCA aBTOMOOWIb Maccoil 1000 kr, OBMXKYIIMICS cO
CKOpOCTBIO 72 KM/4, €CITM BBIKJIIOYHTH ABHraTenb? CpemHsisi cuiia CONMPOTHBICHUS ABMkeHuto 0,2
kH.

6. JIBa Ms4ya OpOIIEHBI BEPTHKAIBLHO BBEPX CO CKOpPOCThIO 36 kM/4 m 18 km/4. Ha kaxoi
BBICOTE KHHETHUYECKas SHEPTHs KaXJI0ro Msiya CTaHET PaBHOM €ro MoTeHIMaIbHOM!?

6. B mpotiecce M130XOpHOTo OXJIaKI€HUS JaBJIEHUE ra3a yMEeHbIINUI0Ch B 3pa3a. Kakoil Obuia
HayvajbHas TeMIIepaTypa rasa, €cju KOHeuHas TeMIlepaTypa cTajla paBHOM 27°C u 47°C.

7. Jlna uzob6apHOro HarpeBaHus rasa, KOJU4ecTBO BemiecTBa kotoporo 800 moms, Ha 500 K
eMy cooOuIn KosnmdecTBo TemioTel 9,4 MJk. OmpenenuTs paboTy raza U U3MEHEHHE €ro
BHYTPEHHEHN HEPrUuu

8. Ha ckoipko M3MEHHJIAaCh BHYTPEHHSSI DHEPrus rasza, €cid €My COOOLIMIM KOJIHMYECTBO
teriotel 20 xJIx u coBepummiu padboty Han rasoMm 30 x/Dkx? ecnu eMy COOOIIMIM KOJIMYECTBO
tertoTsl 30 k/[x u coBepurmin padoty Hax razom 40 k/x?

9. Kakoe KOIM4YECTBO TEIUIOTHI HYXHO Mepefarbh ra3y, uToObl €ro BHYTPEHHSSI dHEprus
yBenuuniack Ha 45 kJIx, ¥ mpu 3ToM ra3 coepmi padoty 65 kJlx u 0,5 MJIx?

10. Ha kakoM paccTOsSIHUM HaXOAATCS IpYT OT Apyra Todeunble 3apaasl 2 HKin u 5 5K, ecnu
OHHM B3aUMOJENCTBYIOT APYT ¢ Apyrom c cuion 9 MH? 0,05H?

1.3.2. Kpurepun oneHkn

banbl 3a
Kputepun onieHKH K TEOPEeTHYECKOMY 3aJaHHIO KpUTEepuu
OlleHKH
MakcumaJjibHbII
oama—1
1 - IEMOHCTPHUPYET TIyOOKOe, MOJIHOE 3HAHWE W MMOHUMaHue (Pu3ndecKoin 1
CYIITHOCTH PacCMaTPUBAEMBIX SIBJICHHI U 3aKOHOB;
- JIaeT TOYHOE OIpejClIeHHe W HCTOJIKOBAHWE OCHOBHBIX TIOHSTHH,
3aKOHOB, TEOPHH, ((U3NUECKUX BEIMUYUH U UX CIUHUI] U3MEPECHHUS,;
- BepHO 0(hOpMJIISIET COMYTCTBYIOINE OTBETY 3amucH (HOpMyIl, rpapuKu,
PUCYHKH, CXEMBI;
- TIPA OTBETE JIEMOHCTPHPYET CAMOCTOSTEILHOCTD CYXICHUM, PUBOIUAT
BEpHBIC apTyMEHTHI, JIeJIaeT MPABUIbHBIC BHIBOJIBI;
- TOCIIEIOBATENBHO, YETKO, CBSI3HO, JIOTHYHO M O€30MMO0YHO H3JIaraet
yueOHBI MaTepuall, MPaBWIBHO U OOCTOATENHHO OTBEYAET Ha
COITYTCTBYIOIIIHE BOIPOCHI
2 - JEMOHCTPHpYET 3HAaHWE€ U TOHMMaHHe (U3UUYECKON CYITHOCTH 0,7
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paccMaTpUBAEMBIX SIBJICHUW M 3aKOHOB, UCIBITHIBACT HECYIECTBEHHBIC
3aTpyIHEHHUS B BBISIBICHUU B3aUMOCBS3H (U3NYCCKUX SIBJICHUIA,
3aKOHOMEPHOCTEH;

- B OCHOBHOM IIPaBHJIbHO, 0€3 HM3MEHEHHsS OCHOBHOW CYyTH, JaeT
OTpescNieHUs] TIOHATUH, WCIOJNB3YIOTCSI HAy4HBIE TEPMHHBI TIpU
UCTOJIKOBAaHUM 3aKOHOB, TECOPHH, (U3MUECKUX BEIUYMH M HMX CIHHHUIL
WU3MEPCHUS;

- BEpHO, HO C HE3HAYHUTEIBHBIMH OINMOKAMHU BBITIOJHSICT 3aluCH
dbopmyi, rpadKU, PUCYHKH, CXEMBI,

- TIpU OTBETE JAEMOHCTPHPYET CaMOCTOSTEIBHOCTh CYXKIICHUH, BBIBOIBI
BEPHBIC, HO HEIOCTaTOYHO apryMEHTUPOBAHbI;

- B OINpPENEICHHOW JIOTMYECKOH TIOCIIEOBAaTEIILHOCTH  YYCOHBIN
MaTepHal M3jaraet, Ipyu OTBETE Ha BOIPOC JIOMYCKAECT HECYIIECTBEHHBIE
omuOKu U (WIK) HE OoJjiee ABYX HEJOUYETOB, KOTOPBIC CTYACHT MOJXKET
UCTIPAaBUTHh CaMOCTOSTEIILHO TpU TPeOOBAaHMM TIPENOJaBaTeNsl; JaeT
NIPaBUJIBHBIC OTBETHI HA COMYTCTBYIONIME BOMPOCHI

- pacKpbIBaeT OCHOBHOE COAEp)KaHWE y4eOHOTO Marepuaia, HO
00HapYKUBAIOTCS CYILIECTBEHHbIE NMPOOEIbl B MOHUMAaHUM B3aUMOCBSI3U
($u3NYECKUX SIBICHUN U 3aKOHOMEPHOCTEN;

- JOIYCKaeT OIIMOKM B OIpPENeJIEHUHM U MCTOJKOBAaHMM OCHOBHBIX
MOHATHH, 3aKOHOB, TEOpUH, (PU3MUYECKUX BEIWYMH U WX CIUHHUIL
U3MEPEHUs, KOTOpbIE MOMKET HCHPAaBUTh CaMOCTOSTENbHO WM HpU
HEOOJIBIION MTOMOIIH MTPETo1aBaTEeNs;

- C CYLIECTBEHHBIMHU OIIMOKaMU BBIIOJHSET 3alKCh GOpMYIl, IpadUKoOB,
PUCYHKOB, CXEeM, KOTOpBIE CTYICHT IIOCIE 3aMEYaHUsl YyCTpaHsEeT
CaMOCTOSTEIILHO;

- CaMOCTOSITENTFHO (POPMYIIMPYET OTBET HA BOIPOC, MPUBOJUT YACTUIHO
BEPHbIE APTYMEHTHI, OTJEJIbHbIE BBIBOJBI HENb3sl CUUTATh BEPHBIMH U
000CHOBAHHBIMU;

- HapyllIeHa JIOTUYecKas MOCIEJ0BaTEIbHOCTh HM3JI0KEHUS Y4eOHOro
MaTepuaia, Ipu OTBETE€ Ha BOIPOC JIOMYIIeHa oJHa Tpybas ommulOka u
(unu) Oosee IBYX HEJOYETOB; CTYACHT HCHBITHIBACT 3HAYUTEIbHBIE
3aTpy/AHEHUs, OTBeYasi Ha COMMyTCTBYIONINE BOIPOCHI

0,5

- CTyIEHT He MOXeT OOBICHUTh  (PU3MUYECKOH  CYIIHOCTH
paccMaTpuBaeMbIX SIBIEHUHW U 3aKOHOB, BBISIBUTH  B3aMMOCBS3HU
(bu3nUecKuX sIBICHUH U 3aKOHOMEPHOCTEH;

- HE 3HAET WIM JaeT HEBEPHOE OIPE/ICIIEHUE U MCTOJIKOBAaHHE OCHOBHBIX
NOHATHUH, 3aKOHOB, TeOpUH, (PU3MUYECKUX BEIWYMH U HX EIUHMUIL
M3MEpEHMUS;

- HE BEpHO BBINOJIHACT 3aMUCh GOpMYIL, TPaQHUKOB, PUCYHKOB, CXEM

UTOIro

Kpurepun onieHKH K NIPAKTHYECKOMY 3aJaHUI0

Banasl 3a
KpUTEepUHn
OLICHKH

Odopmiienue yciaoBus 3a1aHUA

MakcuMaJbHBI
oaJsa — 0,4 6as1a

- BEpHO 0(hOPMIIEHO YCIIOBHE 3aJjauHl, IPEJICTABICHBI BCE
¢bu3nyecKkue BeINYHHbI

0,4

- ycioBue 3a7jaHusi 0hOpPMIIEHO ¢ HE3HAYUTEIbHBIMU
HETOYHOCTSIMH, TIPEJICTABJICHBI HE Bce (DU3MUECKHE BETMYUHBI

0,2
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- yciioBue 3a7aHus 0hOpMIICHO HEBEPHO 0
Hcnoab3oBanne pusnyecKoil CHMBOJINKH MakcuMaabHbII
o0as1 —0,5 6anaa
- BEpHO 0003HAYECHBI CUMBOJIBI B YCIIOBHH 3aJ1a4H U B OpMyIIax, 0,5
WCIOJIb3YEMBIX B PEHICHUU 337291
- BEpHO 0003HAaYEHbI CUMBOJIBI B YCJIOBHH 3a/1a4H, JOIYyIIeHa | 0,4
HETOYHOCTH B (DOPMYIIax, HCIOIh3yEeMbIX B PEIICHUH 33291
- IomnyiieHa | HETOYHOCTh PH 0003HAYEHUH CUMBOJIOB B 0,3
YCIIOBUU 33724, | HETOYHOCTh B (DOPMYIIax, HCIIOIb3yEeMbIX B
pElIeHNH 3a]1auu
- IOMyIIEHO 2 1 60j1ee HETOYHOCTHU MTPU 0003HAYEHUH CUMBOJIOB 0
B YCIIOBUHU 3a7a4H, 2 1 Oojiee HeTouHOCTel B (hopMyIiax,
HCIOJIb3YEMBIX B PEHICHUH 331a4U
Coluro1eHne aIropuT™Ma pelieHust MaxkcumaJbHbIi
oaJ1 —
0,3 6ay1a
- pellIeHre 3a]]a491 OCYIIECTBIISETCS 0 AIrOPUTMY: IEPEBOT 0,3
SIMHUI] U3MEPEHUS PUBNICCKUX BEITUIHH B MeXTyHAPOTHYIO
cucremy eaunull (CH); 3anucy HeOOXOAUMBIX (PU3MUECKUX
dbopmyT; MaTeMaTHYEeCKHd pacdeT 1o (Gu3ndecKor Gpopmyie
- aJITOPUTM PEIICHUs 3a]]a4l OTCYTCTBYET 0
IMepeBon ennuul u3mMepenust Gu3M4ecKMX BeJIUYUH B MakcuMajabHBIA
MexnyHapoanyo cucremy exunun (CH) 0as1 0,3 6an1a
- BEPHO TEepEeBEICHBI PACUYETHI NIEPEBO/IA BCEX EAUHUIL 0,3
n3MepeHus: GU3NYECKUX BETUYUH B MeXIyHAPOAHYIO CUCTEMY
equaun (CH)
- nomyrieHa 1 ommOKka Mpu MpOBEACHUN pacyeTa nmepeBoia 0,2
SIMHUI] U3MEPEHUS PUBNICCKUX BEITMINH B MexTyHaApOTHYIO
cucremy enunui (CH)
- IOTYIIEHBI 2 OMMOKY MIPU MPOBEICHUH pacyeTa rnepeBoja 0,1
SIMHUI] U3MEPEHUS PU3NICCKUX BETUIHH B Mex TyHApOTHYIO
cucremy enunui (CH)
- HEBEPHO MPOBEJICHBI PaCUEThI ITEPEBOJIA BCEX STUHUIL 0
n3MepeHus: GU3NYECKUX BETUYNH B MexXTyHaApOAHYIO CUCTEMY
equaut (CH)
Hcnouab3oBanue pusnyecKux (popmy. A pelieHus 31244 MaxkcumanbHbII
oasa —
0,5 6as1a
- BEPHO W TIOCJIETIOBATEIHHO 3aIllMCaHbl Bce (hOPMYITBI B 0,5
COOTBETCTBUH C CHUMBOJIMKOW, HEOOXOMMBIE JIJIsl YCTAHOBJICHUS
COOTHOIIIEHUS CYIIECTBYIOMIETO MEXTY (PU3NICCKUMHU
BEJTMYMHAMU
- MPaBWJIBHO COCTABJICHBI YPABHEHUS, CBA3BIBAIOIITNE
(u3nUecCKre BETMUUHBI
- BEPHO, HO HETOCIIEA0BATEIHFHO 3aMCaHbl POPMYITHI B 0,4
COOTBETCTBUH C CHUMBOJIMKOM, HEOOXOJUMOM IS YCTAHOBIICHUS
COOTHOIIIEHUS CYIIECTBYIOMIETO MEXKTY (PH3NICCKUMU
BEJTMYMHAMU
- MPaBWJIBHO COCTABJICHBI YPAaBHEHUS, CBSA3BIBAIOIITNE
(du3nUeCcCKre BETUUUHBI
- (hopMmyIIBI 3amMCaHBI MOCIIEA0BATEIHLHO, HEBEPHO 3amucana 1 0,3
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(dhopmysia B COOTBETCTBUU C CUMBOJIMKOM, HCOOXOIUMOM ISt
YCTaHOBJICHHUS COOTHOIICHHSI CYIIECTBYIOIIETO MEXKIY
(bu3HYECKUMU BETUMIUMHAMU

- IOITYIIIEHA OJIHA OIIUOKA MPU COCTABJICHUH YPaBHCHHH,
CBSI3BIBAIONIUX (PH3UYECKIE BETUIMHBI

- popMyIIBI 3aMKCaHbl HETIOCIEI0BATEILHO, HEBEPHO 3amucaHa |
(dhopmysia B COOTBETCTBUHU C CHUMBOJIMKOM, HCOOXOIUMOM ISt
YCTAQHOBJICHUSI COOTHOIIEHHUS CYIIECTBYIOIIETO MEXKITY
d)I/I3I/I‘IeCKI/IMI/I BCIIMYNHaAMU

- IONyIIIeHa O/IHA OITMOKA MTPU COCTABIICHUH YPaBHEHUH,
CBs3bIBAIOIIINX CI)I/ISI/I‘-IGCKI/IG BCIIMYHNHBI

0,2

- Bce (hOopMyIIbI 3allMCaHbl HEBEPHO
- IOIYIIEHBI OMIMOKA MPU COCTABIICHUH BCEX YPaBHEHHUH,
CBSI3BIBAIOIIUX (PU3UYECKHE BETUUHHbI

MaremMaTH YecKHue pacyeThbl o pusndeckum opmyiam,
KOTOpPbIe XapaKTepPU3yI0T paccMaTpruBaeMoe siBJIEHHE ¢
KOJINYECTBEHHOW CTOPOHBI

MakcuMaJbLHBII
oasia — 0,5 6a10B

- BEPHO MPOU3BE/IEHBI BCE MaTEMAaTUYECKUE PACUETHI 110 BCEM 0,5
¢uznyeckuM popmMysIaM B COOTBETCTBUH C €AMHUIIAMH
n3mepenuit pusndeckux BennuuH (CH);
- BCE pe3yJIbTaThl MATEMaTHYECKUX PACUETOB COJIEPIKAT
U poBOE 3HAUEHUE U COOTBETCTBYIOIIEE €My 0003HAaUeHUE
enuHuUIB n3mMepenus pusnuecknx BemmynH (CH)
- BEPHO MPOU3BE/ICHBI MATEMAaTHUECKUE PacueThl 110 BCEM 0,4
¢usnyeckuM popmMyIaM B COOTBETCTBUH C €AMHUIIAMH
u3Mmepenuit pusndeckux sennuut (CHN),
- B OJTHOM PE3yJIbTaTe MaTEMAaTUIECKOTO pacueTa CONEPKUTCS
TOJIBKO €ro IU(PPOBOE 3HAUCHHUE
- HEBEPHO MPOU3BEJICH MaTeMaTHUeCKui pacueT 1o 1 0,3
¢usnueckoil popmyse, HO B COOTBETCTBUU C €AMHHUIIAMU
n3mepenuit pusndeckux BennuuH (CH);
- B OJTHOM pe3yJIbTaTe MaTEeMaTHIECKOTO PacueTa COJEPKUTCS
TOJIBKO €ro IU(PPOBOE 3HAUCHHUE
- HEBEPHO MPOU3BEACH MaTeMaTHUECKUi pacueT 1o 1 0,2
¢duznueckoil popmyie 0e3 ykazaHHs €JUHHIL U3MEPEHUIt
¢usnueckux BennuuH (CU);
- BCE PE3yJIbTaThl MATEMaTHYECKUX PACUETOB CO/EPIKAT TOJIBKO
11 (pOoBbIE 3HAYCHUS
- HEBEPHO MPOU3BEICHBI BCE MATEMAaTHUECKUE pacueThl 0
OTtBeT nocJie pemeHus 3a1a4u MakcumasibHbIH
oaJI —
0,2 6ass10B
- 3a]1a4a B KOHIIE PEIIEHUS COAEPIKUT BEpPHBIA OTBET 0,2
- 3a]1a9a HE COJICPKHUT B KOHIIE PEIICHUS BEPHOTO OTBETA 0
YcTHoe 00bsiCHeHHe pellIeHUus 3a1a4K MakcuMasibHbIH
0aJuI —
0,3 6aJ10B
- 00BsICHEHHE peIIeHUs 3a/1aHus MOCIIeI0BaTeNbHO, CBSI3HO, 0,3

JIOTUYHO, BBIBOJ apryMmCHTHPOBAH U O6OCHOBaH; IMpaBHUJIbHO U
00CTOSITENILHO JaeTCsl OTBET (OTBETHI) HA COMYTCTBYIOINE
BOIPOC (BOIPOCHI)
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- HE3HAUUTEJIBHO HApyIIEHA I0CIIE10BaTEIbHOCTD, JIOTUKA 0,2
OOBSCHEHUS PEIICHNUS 3a/IaHHS, BBIBOJIBI ApPT'yMEHTHPOBAHBI U
00OCHOBAHBI; CTYJICHT UCIIBITHIBACT HE3HAYUTEIIHHbIC
3aTpyJHEHUs], OTBEYasi Ha COIYTCTBYIOIIHE BOITPOCHI

- 3HAYUTEJIbHO HAPYILIEHA [IOCJIEN0BATEIBbHOCTD, JIOTUKA 0
OOBSICHEHUS pelleHus 3alaHus (CTYACHT HE MOKET OOBbsACHUTb,
KakuM 00pa30M MPHILENT K PEIICHHUIO 3a/IaHHsI ), BBIBOJIBI HE
MOTYT CUUTAThCs apIyMEHTHUPOBAHHBIMU 1 0OOCHOBaHHBIMU;
CTYJICHT UCIBITBIBACT 3HAYUTEIIbHBIC 3aTPYyAHEHMS, OTBEYas Ha
COIYTCTBYIOILKE BOIIPOCHI

1.4. MarepuajibHO-TeXHHYeCKOe olecredyeHue Jisi MPOBeAeHHs] TPOMEKYTOYHOM
arTecTalnu
Brinonnenue 3aganuii IpoOMEXXYTOUYHOM aTTECTallMM MPOBOAUTCS B yueOHOM KaOWHETe
«Dusukay, madboparopuu HU3UKH.

1.5 VYuyeOHo-mMeTonuyeckoe u HUHPOPMAUMOHHOE o0ecnedyeHUe Js1 TPOBeAEHUS
NMPOMEKYTOYHOM aTTeCTAUM

OcHoBHBbIE yUeOHbIC U31aHUA

1. HmutpueBa B.®D. dusuka pia8 npodeccuid M CHEUATIBHOCTEH TEXHUYECKOTO
npoduns: yueOHUK ATS CTYA. yupexaeHui cpen. npod. oopazosanus / B.®. Imutpuesa. - 8- usm.,
ctep. - M.: U3narensckuii neHTp «Akagemus», 2020. — 496 c. B nep. ISBN 978-5-4468-9245-7

2. JmutpueBa B.®. ®uszuka qis npodeccuid M CIEHMUAIBHOCTEH TEXHHUYECKOTO
npodwis: JlabopaTopHblii npakTukyMm: yuyeOHoe nocooue/ B.®. /Imurpuena, A.B. Kopxyes, O.B.
Myprasuna : (5-e wm3m) (B osmektpoHHom  ¢opmare)  2019.  https://academia-
library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanaumraukos, H. I[1. ®usuka B 2 4. Yactp | : yueOHUK U MPAKTHUKYM JJISI CPEIHETrO
npodeccnonamsHoro obpazosanus / H. I1. Kamamaukos, C. E. MypaBeeB. — 2-¢ W31., HCIpP. H
non. — Mocksa: M3narensctBo FOpaiit, 2020. — 254 ¢. — (IIpodeccnonanbHoe 0Opa3oBaHue). —
ISBN 978-5-534-09159-5. — Tekcrt: anexrponnsiii // 9BC KOpaiit [caiiT]. — URL: https://urait.ru/

4. Kanaumraukos, H. 1. ®u3uka B 2 4. Yactp 2 : yyeOHUK U MPAKTHUKYM JJISI CPEIHETr0
npodeccnonanmsHoro obpazosanus / H. I1. Kamamaukos, C. E. MypaBbeB. — 2-¢ u31., HCIpP. H
non. — Mocksa: M3narensctBo FOpaiit, 2020. — 244 ¢. — (IIpodeccnonanbHoe 0Opa3oBaHue). —
ISBN 978-5-534-09161-8. — Tekcrt: anexrponnsiii / 9BC KOpaiit [caiiT]. — URL: https://urait.ru/

5. Jlorsunenko O.B. ®usuka: yuebuuk /O.B. Jlorsunenko.- Mocksa: KHOPYC, 2019.-
342c.- (Cpennee npodeccuonanbHoe oopazosanue). ISBN 978-5-406-06464-1

JlonoJiHUTe/IbHBbIE YYeOHbIe U31aHUs

6. BacunweB, A. A. ®usnka: yuyebHOe mocoOue s CpeaHero npodecCHOHATBLHOTO
obpazoBanus / A. A. BacuieeB, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ W31., UCIP. U JOI. —
Mocksa: U3narensctBo FOpaiit, 2020. — 211 ¢. — (Ilpodeccuonansuoe odpazosanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

7. Mycun, FO. P. ®usuka: xonebaHus, ONTHKa, KBAaHTOBas (U3HKa: yueOHOE mocooue
UL cpenHero npodeccuonaabHoro odpasosanus / 0. P. Mycun. — 2-¢ u3n., Hcmp. U JON. —
Mocksa: U3narensctBo IOpaiit, 2020. — 329 c¢. — (Ilpodeccuonansuoe odpasopanue). — ISBN
978-5-534-03540-7. — Texkcr: anekrponnsii // OBC FOpaiir [caiir]. — URL.: https://urait.ru/

8. Mycun, 0. P. ®usuka: MexaHuWKa CIUIOIIHBIX Cpei, MOJEKyJsapHas (u3uka U
TepMOJAMHAMUKA: ydeOHOe TocoOue s cpeaHero mpodeccuoHaabHoro oOpazoanus / HO. P.
Mycun. — 2-e u3n., uchp. u jgon. — Mocksa: UznarensctBo HOpaiit, 2020. — 163 c. —
(ITpoeccronansrnoe obpazoBanme). — ISBN 978-5-534-03000-6. — Texct: anexkrpoHHbIi // DBC
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/
https://urait.ru/
https://urait.ru/book/
https://urait.ru/
https://urait.ru/bcode/

HNHuTepHeT-pecypcesl

9. www.fcior.edu.ru (deaepasibHbIN IEHTP HHHOPMAITMOHHO-00pa30BaTEIBHBIX PECYPCOB)
10. www.dic.academic.ru (Axagemuk. CioBapy ¥ SHIIUKIOIETIUH )

11. www.booksgid.com (DnexkTpoHHas OMOINOTEKA)

12. www.globalteka.ru (I'mo6anpHas 6MOIMOTEKA IEKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (EarHo€e OKHO 10CTyIa K 00pa3oBaTeabHBIM PECYPCaM)

14. www.st-books.ru (JIyumas yueGHas Jureparypa)

15. www.scool.edu.ru (Poccuiickuii 06pa3oBaTeabHbII TOPTA)

16. www.ru/book (DnexTpoHHas 6ubIMOTEYHAS CHCTEMA)

17. www.alleng.ru/edu/phys.htm (O6paszosarensabie pecypenl MHTEpHETA - PU3NKa)

18. www.school-collection.edu.ru (Exunas kosutekuus uudpoBbIX 00pa30BaTENbHBIX PECYDPCOB)

19.24 https//fiz.1september.ru (YuebHo-MeToauueckas razera «Pusukan)

20. www.n-t.ru/nl/fz (HoGeneBckue naypeatsl 1o Gpu3uke)

21. www.nuclphys.sinp.msu.ru (SInepuas dusuka B MHTEpHETE)

22. www.college.ru/fizika (IToaroroska k EI'D)

23. www.kvant.mccme.ru (OKypuan «KBanty)

24. www.yos.ru/natural-sciences/html (OKypuan «I1yTe B HayKy»)

MeTtoauyeckue ykazaHusi JAJs 00y4aOIIUXCS M0 OCBOEHUIO THCIIUITHHBI

25. MeToauueckue yKa3zaHus sl 00yJaroMIUXCs 110 BBITIOTHEHUIO IPAKTUIECKUX padoT.
26. Meroanueckue yka3zaHus AJi1 00y4aroluXcs 0 BRIMOJIHEHUIO Ja00paTOpHBIX paboT.
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