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ypOBEHb) pa3paboTaHa B COOTBETCTBUU C DenepalibHbIM TOCYIapCTBEHHBIM
oOpazoBarenbHbIM cTangaptToMm (nanee — OI'OC) mo cnenuanbHOCTA CPEIHETO
npodeccuonansHoro oOpaszoBanust (nmainee - CIIO) 15.02.18 Texuuueckas
AKCIUTyaTarus U 00CTy>)KUBaHUE POOOTH3UPOBAHHOTO MPOU3BOJICTBA (ITO OTPACIISIM),
YTBEPKAEHHOTO NMpUKazoM MuHucrepcTBa oopa3oBanus U Hayku PD ot 27.11.2023
r. Ne 890, ®I'OC cpennero obuiero obpaszoBanus (mpuka3 MuHoOpHayku PO ot
17.05.2012 Ne 413) (c u3MEHEHHSIMU M JONOJHEHUSMH) U MPUMEPHOU padoueit
MpOrpaMMoi 00111e00pa30BaTEIbHOM JTUCHUTUIAHBI «Du3nKa» ISt
npodeccHoHaNbHBIX 00pa30BaTENbHBIX OPraHU3aluN, YTBEPKICHHON Ha 3acelaHuu
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1. MACHOPT PABOYEN ITPOI'PAMMBbI YUYEBHOMW JUCIHMUIIINHBI
0/.06 PU3UKA (YI'JTYBJEHHbIU YPOBEHD)

1.1. O6sn1acTh npuMeHeHus1 padoveil MPOrpaMmbl

PaGouass mporpamma y4eOHOW IUCHUIUIAHBI SIBJISETCS YacThIO TIPOTPAMMBI
MOATOTOBKH creruaaucToB cpeanero 3seHa (nanee — [HIICC3) B coorBeTcTBHM ¢ PI'OC
CIIO mo crmnemmanbHocTH 15.02.18 TexHuueckass OdKCIUTyaTalisi W OOCITyKHBaHUE
POOOTU3UPOBAHHOTO TMPOU3BOJACTBA (MO  OTpacisiM), YTBEPXKIEHHOTO MPUKA30M
MunucrtepctBa oOpazoBanus u Hayku PO ot 27.11.2023 r. Ne 890.

1.2 Mecro y4eOHOH AUCHUIUVIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH
CIeMAJTHCTOB CPeIHEro 3BeHa:
VYyebHas qucuMIUIMHA BXOAUT B 001eo0pazoBarenbubiid uki [ITTCC3

1.3. Hesu u TpeOOBaHUA K pPe3yabTATAM OCBOCHMS Y4eOHOM TUCUMIIIMHBI:

B pesynbrare ocBoeHUsI y4eOHOW MUCHMILUIMHBI 00y4YarONIUNCSA JOJDKEH JOCTHYb
CJIEIYIOLUE PE3YIIbTATHI:

JUYHOCMHbIE:

- YYBCTBO TOpPJIOCTM WU YBAXKEHUS K HCTOPUU M JOCTHIKEHHUSIM OTE€UECTBEHHOM
¢usnueckoil Haykd; (QU3MYECKH TPAMOTHOE TOBEACHHE B MNPodecCHOHATBHOU
NeSITeILHOCTU U OBITY TIPU 00pallleHuu ¢ TprudopamMu U YCTPOUCTBAMM;

- TOTOBHOCTh K IMPOJODKCHHIO OOpa30BaHUS M TOBBINICHUS KBIU(PUKAUUA B
n30paHHOM TIPO(EeCCHOHATBLHON ACSATENBPHOCTH U OOBEKTUBHOE OCO3HAHHUE POJH
(bU3HUEeCKUX KOMIIETSHIINI B 3TOM;

- YMEHHME WCIOJb30BaTh JOCTHKEHUS COBPEMEHHOW (U3MYECKOM HayKu U
(U3UYECKUX TEXHOJOTUMN ISl OBBIIMICHUS COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHS
B BEIOpaHHOM TPO(PECCHOHATIBHOMN 1E€ATEIbHOCTH;

- YMEHHUE CaMOCTOSITENIbHO J0OBIBaTh HOBBIE MJiA ce0s (pU3MYECKUE 3HaAHUS,
WCTIONB3YS JIJIs1 TOT0 TOCTYIHBbIE ICTOUHUKUA UH(POpMAITUK;

- YMEHHUE BBICTPAWBaTh KOHCTPYKTHMBHBIC B3aMMOOTHOILICHHUS B KOMAaHJE MO
pelIeHno o0IIKX 3a/1ay;

- yYMEHHE VyOpaBisiTh CBOEW TMO3HABATEIbHOM JESTEIbHOCTHIO, MPOBOAUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO WHTEJICKTYaIbHOTO Pa3BUTHUS,

Memanpeomemnule:

- WCTIOJIb30BaHME PA3JIMYHBIX BHJIOB MTO3HABATEIBLHON NESATEIBHOCTH JI PEIICHUS
¢us3nueckux 3amad, TMPUMEHEHHWE OCHOBHBIX METOJOB TMO3HaHUS (HAOIIOMEHMS,
OTNMCAHUSI, U3MEPEHUSI, SKCIIEPUMEHTA) JJIsl U3YUEHUS PA3JIMUHBIX CTOPOH OKpYKarouen
JICUCTBUTEIILHOCTH,;

- HCTOJIb30BAaHUE OCHOBHBIX MHTEJUICKTYaJIbHBIX OMEpariii: MOCTAaHOBKH 3aJ1a4yH,
dbopMyIUpOBaHUs  TUIOTE3bl, AaHajdW3a W CUHTE3a, CpaBHEHHUsA, OOOOIICHUS,
CHUCTEMAaTHU3allMH, BBISBICHUS TPUYMHHO-CJIICJACTBEHHBIX CBSI3€H, IOMCKA aHaJIOTOB,
dbopMyIUpOBaHUS BBIBOJIOB IS U3YUCHHS PA3IMUHBIX CTOPOH (PU3NUECKUX OOBEKTOB,
SABJICHUM M TIPOLIECCOB, C KOTOPHIMU BO3HHMKAET HEOOXOAMMOCTb CTAJIKUBATHCI B
npodeccuoHanbHol chepe;



- YMEHUE TE€HEpPUpPOBaTh WUJIEU U ONPENENsATh CPEACTBA, HEOOXOAUMBIE I UX
peanuzanuu;

- YMEHHUE€ HCIOJIb30BaTh PA3IUYHbIE HMCTOYHUKHU I MONMy4YeHUs (HU3NUECKOM
uH(pOpMaIK, OLIEHUBATh €€ JOCTOBEPHOCTH;

- YMEHHE aHaJU3UPOBATH U MPEACTABIATh HH(OPMALIUIO B PA3JIMYHBIX BUJIAX;

- YMEHHE MYOJMYHO MPEJCTaBISITh PE3yIabTaThl COOCTBEHHOI'O MCCIIEIOBAHUS,
BECTH JUCKYCCUHU, JIOCTYIHO W TApMOHUYHO CoO4YeTas CoAepKaHue U (POpMbI
MpeACTaBIsIEMON HH(pOpMaNnu;

npeomemHnule:

1) chopMHUPOBAaHHOCTH MPEACTABICHUN O POJIU U MecTe (PU3UKU M aCTPOHOMHH B
COBPEMEHHOM Hay4YHO! KapTHUHE MUPaA, O CUCTEMOOOpa3yromiei poiu GU3NKHU B pa3BUTHU
€CTECTBEHHBIX HAayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJIE POCCUUCKUX M
3apyOeXKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE HAYKH; MOHMMaHHUE (PU3NYECKOUN CYLIHOCTU
HAOJIIOIAEMBIX SIBJICHHM MHUKPOMHpA, MAaKpOMHpa M MeramMupa; IMOHUMaHUE POJH
aCTPOHOMHUM B IPAKTHYECKOW JEATENBHOCTH YEJIOBEKA W JAJBHEWIIEM Hay4HO-
TEXHUYECKOM Pa3BUTUH, POJIH (GU3UKH B (OPMUPOBAHUU KPYro3opa U (HyHKIUOHATBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl PEILIEHUs TPAaKTUYECKHUX 33]1a4;

2) chopMHUPOBAHHOCTh YMEHUM pacro3HaBaTh PU3MYECKUE SIBJICHUS (IIPOIECCHI) U
OOBSACHATh MX HAa OCHOBE HM3YYEHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSAMOJIMHEMHOE JABWXKEHUE, CBOOOJHOE NaJEHUE TeJl, ABW)KEHHE IO OKPYKHOCTH,
WHEpIUs, B3aUMOJCHCTBUE TeN, KOJIeOATeNbHOE [IBH)KEHHE, PE30HAHC, BOJIHOBOE
nBrkeHue; nuddysus, OpOyHOBCKOE JBMKEHHE, CTPOCHUE JKUJIKOCTEH M TBEPABIX TET,
U3MeHeHue oO0beMa Tel TMpU HarpeBaHuM (OXJIAXKIEHUM), TEIIOBOE paBHOBECHE,
UCIapeHue, KOHACHcallus, TUIaBIeHHEe, KpUCTAJUIM3alus, KUIIEHUE, BIaXKHOCTh BO3/1yXa,
CBSA3b CPEIIHEW KMHETHYECKOW SHEPIHH TEIIOBOTO JBMKCHHS MOJIEKYJ C a0COJIOTHOM
TEMIIEPaTypOil, MOBBIIIEHUE JABJIICHHs ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYZE,
CBA3b MEXAYy IlapaMeTpaMHM COCTOSIHMS Ta3a B M30IpOLEeccax; JJIEKTpU3auus Tel,
B3aMMOJICHCTBHE 3apsii0B, HAarpeBaHWE NPOBOJHUKA C TOKOM, B3aUMOJCHCTBUE
MarHuTOB, 3JIEKTPOMArHUTHAs! UHAYKIUS, IEMCTBUE MAarHUTHOTO IOJS Ha TPOBOJIHUK C
TOKOM M ABWXKYIIMICS 3apsijl, JEKTPOMAarHUTHbIE KOJeOaHUs! U BOJIHBI, MPSIMOJIMHENHOE
pacnpoCTpaHEHUE CBETa, OTpPaKEHUE, MPEJOMIIEHHE, WUHTeppepeHius, Audpakuus u
MoJIsIpU3alusl  CBeTa, Juchepcus cBeTa; (OTOIEKTpUUYecKuii >PEdeKT, CBETOBOE
JaBJICHUE, BO3HUKHOBEHHE JMHENMYAaTOro CHeKTpa aroMa BOAOPOJia, €CTECTBEHHAs U
UCKYCCTBEHHAs paJIUOAKTUBHOCTb;

3) BiazeHHE OCHOBOIOJATalOIIMUMHA (U3UYECKUMU TOHATHUSMU M BEJIMYMHAMU,
XapaKTEepU3yIOIMUMHU (PU3NYecKre MPOLECChI(CBI3aHHBIMU C MEXaHUYECKUM JABUKEHUEM,
B3aUMOJCHCTBUEM TEJI, MEXaHUYECKUMHU KOJCOAHUSMM U  BOJHAMH; AaTOMHO-
MOJIEKYJIIPHBIM CTPOEHHEM BEIIECTBA, TEIJIOBBIMHM IPOLIECCAMM; DJIEKTPUUYECKUM U
MAarHUTHBIM TIOJISIMH, DJCKTPUYECKUM TOKOM, JJIEKTPOMATHUTHBIMHU KOJCOAHMSIMU U
BOJHAMHU; ONTHUYECKUMH SIBICHUSMH; KBAHTOBBIMHU SIBICHUSIMU, CTPOCHUEM aTroMa H
aTOMHOIO a1pa, PaJMOAKTUBHOCTBIO); BJIQJICHUE OCHOBOIIOJIaratoIuMH
ACTPOHOMUYECKMMH  TOHATHSMH, IO3BOJSIOIIMMU  XapaKTepU30BaThb  IPOLIECCHI,
MIPOUCXOMSIINE Ha 3Be3JaX, B 3BE3JHBIX CHCTEMAX, B MEXraJaKTHUYECKOW Cpene;
JIBHYKEHUE HEOECHBIX TeJI, HBOJIIOIMIO 3Be3]1 U BeenenHoi;



4) BnajeHUWE 3aKOHOMEPHOCTSIMU, 3aKOHAMH M TEOPHUSIMHU (3aKOH BCEMHPHOIO
tsarotenus, I, I u III 3akoHsl HelOTOHA, 3aKOH COXpAaHEHHUST MEXAHWYECKOW SHEPIHUH,
3aKOH COXPAHEHUS WMITYJIbCA, MPUHIUI CYNEPHO3ULINU CUJl, IPUHIIUIT PABHOIIPABHOCTH
WHEPUUAIBHBIX CHUCTEM OTCYETa; MOJIEKYJSIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHUS
BEIIECTBA, Ta30BbIE€ 3aKOHBI, NEPBbIM 3aKOH TEPMOJMHAMHKH; 3aKOH COXPaHCHUS
AIEKTPUUYECKOTO 3apsina, 3akoH KynoHa, 3akon Oma miig yyacTka 1enu, 3akoH Oma asis
IIOJTHOM JJEKTPUYECKOW Lenu, 3akoH J[xoyma - JleHma, 3aKOH 3JIE€KTPOMATHUTHOM
VHAYKIHAHW, 3aKOH COXPAHECHUS HSHEPrUU, 3aKOH MPSIMOJMHEUHOTO PAaCHpPOCTPAHCHUS
CBETA, 3aKOH OTPAKCHUS CBETA, 3aKOH MPEIIOMIICHUS CBETA; 3aKOH COXPAHEHHUS SHEPTHH,
3aKOH COXPAHCHUS HWMIIYJIbCA, 3aKOH COXPAHEHHS JJIEKTPUYECKOrO 3apsjia, 3aKOH
COXpPAaHEHHUS MAacCOBOT'0 YMCIIa, MOCTYJNaThl bopa, 3aKOH pPajuOaKTHUBHOTO pacraja);
YBEPEHHOE HCIIOIh30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH NpH aHalu3e (PU3NYECKUX
SIBJICHUW U TIPOLIECCOB;

5) yMeHH€e yUWTHIBATh TPAHUIIBI IPUMEHEHHUsI U3YYEHHBIX (PU3UUYECKHX MOJIETIEH:
MaTepualibHas TOYKa, WHEPUUAJIbHASICUCTEMA OTCUETAa, WACAIbHBIA Tra3; MOJEIn
CTPOEHHUS Ta30B, KUJKOCTEN U TBEPABIX TEJ, TOUCUHBIN IIEKTPUUECKHI 3apsi/,

AJIEpHasl MOJENIb aTOMa, HYKJIOHHAass MOJEIb aTOMHOTO s/pa MpU PEUICHUU
(du3nueckux 3aaay;

6) BiIaJ€HUE OCHOBHBIMH METOJAaMU HAYYHOTO IO3HAHUSA, MCIOJIb3yEeMbIMU B
dbu3uKe: MPOBOAUTH MPSAMbIE U KOCBEHHbIC U3MEPEHUSI (PU3UUECKUX BEIMYMH, BHIOMpas
ONTUMAJIbHBIA  CIIOCOO M3MEPEHHS] U UCIHOJb3ysSd W3BECTHBIE METOJABl  OILEHKHU
MOTPEIIHOCTE M3MEPEHUH, MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEN (Pu3nueckux
BEJIMYMH C UCTOJb30BAHUEM MPSIMBIX U3MEPEHUH, OOBSICHATH MOJYyUYCHHBIC PE3yJIbTaThl,
WCTIONB3Ys (PU3UYECKHE TEOPUM, 3aKOHBI U TOHSITHS, W JeJaTh BBIBOJIBI; COOJIOIATH
npaBuia O€30MacHOro TpyAa NpHU MPOBEACHUU HCCIEAOBAaHUN B paMKax Y4eOHOro
DKCIIEPUMEHTa M  y4eOHO-MCCIIEIOBATEIbCKON JIEITEIbHOCTH C  HMCIHOJb30BaHUEM
MU(GPOBBIX ~ M3MEPUTENBHBIX  YCTPOUCTB ®  JabopatropHOro  00OpY/IOBaHUS,
c(hOpPMHUPOBAHHOCTh MPEJICTABICHUN O METOAAaX MOJYUYCHHS] HAYYHBIX aCTPOHOMHYECKUX
3HAHUM;

7) chOpMHUPOBAHHOCTH, YMEHHS peIlaTh pPAacUeTHhIE 3aJa4d C SBHO 3aJaHHOU
bu3uYeCKO MOJIENbI0, UCMHOJb3Yysl (U3WYECKUE 3aKOHbl M TPUHIUIBLI; HAa OCHOBE
aHajvM3a YCJIOBHUS 3aJauyd BBIOMpATh (DU3UYECKYI0 MOJEb, BBIACHATH (U3UYECKUE
BEJIMYMHBI U (OPMYJIbI, HEOOXOAUMBIC IS €€ pelIeHUsl, MPOBOJUTH pacyeThl U
OIICHUBATh PEATBHOCTh IMIOJYYEHHOTO 3HauyeHUs (PU3MUEeCKON BEIMYMHBI;, peniaTh
KaueCTBEHHbIC 3a/lauM, BBICTpaWBas JIOTMYECKU HEMNPOTUBOPEUMBYIO  IIETIOUYKY
pacCcyXJeHU C OMOpoMl Ha H3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (U3UYECKUE
SIBJICHUS,

8) chopMHPOBAHHOCTH YMEHUS IPUMEHSThH TOJYYCHHBIC 3HAHUS JJI1 OOBSICHEHHUSI
YCJIOBHM MPOTEKaHUs (GU3UYECKUX SBICHUN B MPUPOJIC U VIS MIPUHATHUS MPAKTUUECKUX
pelieHuid B MOBCEAHEBHOM KM3HU ISl oOecrieueHus: 0€30IacHOCTH IPU OOpAIICHUH C
OBITOBEIMH TIPHOOpPAMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHECHHS 370POBbS U
COOJIO/IEHNST HOPMDAKOJIOTHYECKOTO TOBEJICHUS B OKpYXKAlOIIeH cpene; MOHUMaHUe
HEOOXOAMMOCTH MPUMEHEHHS JOCTIKEHUN (PU3MKU W TEXHOJOTHH ISl PAllMOHATIEHOTO
IPUPOIOIIOIB30BAHUS;



9) chopMUpPOBAHHOCTh COOCTBEHHOM IO3HUIIMK IO OTHOIICHUIO K (PU3HYECKOUN
MH(pOpMaIMK, MOJIy4aeMOl M3 pa3HbIX MCTOYHMKOB, YMEHHUH HCHOJIb30BaTh LU(pPOBBIE
TEXHOJIOTMM I TIOUCKA, CTPYKTYpUPOBAaHHUS, HHTEPHPETAUUUd U MPEICTaBICHUS
yu4eOHOH M Hay4YHO-NOMYJISIpHOM HWH(pOpMalWU; pa3BUTHE YMEHUH KpPUTHUYECKOTO
aHaJIM3a MoJiy4aeMoi HHpOpMaIliH;

10) oBinageHue yMmeHHsIMU paldOTaThb B TPYIIE C BBIIOJHEHUEM Pa3IUYHBIX
COLIMATIbHBIX pOJIEH, TUIAHUPOBAaTh pPabOTy TPYMIbl, PalUOHAIBHO PaCHpPEeNiTh
JESTeIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJ€KBATHO OLICHHWBATH BKJAJ KaXXIOTO U3
YYaCTHUKOB TPYMIIBI B pEHICHUE pacCCMaTPUBAEMO IPOOIEMBI;

11) oBmagenue (cOpMUPOBAHHOCTH MPEJCTABICHUI) TMpaBUIAMH 3aIlUCH
¢uznyeckux ¢Gopmyn penbedHO-TOUEUHOUW cucTeMbl obOo3HaueHuit Jl.bpains (ans
CJICTIBIX U CIIA00BUIAIINX O0YUJAOIIHNXCS).

1.4 Kosin4yecTBO 4aCOB HA OCBOEHHE POrPaMMbl Y4eOHOM AUCHUIITIUHBI:
O6weMm OIl obyuaromerocst 135 yacos,

B TOM YHCIIE:

00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOy4daromierocsa 117 yacos;
MIPOMEXKYTOUYHAS aTTecTanus 12 gacos.



2 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIHUILINHBI

2.1 O0bem yueOHOI TUCHUINJIMHBI M BUABI y4e0HOH padoThI

Buj yueOHoi1 padoThI O0bem yacoB

O0bem OII (Bcero mo nporpamMme AUCHHUIINHBI) 135
Oo6s13aTesIbHAsI ayAUTOPHAs ydeOHAasi HArpy3Ka (Bcero) 117

B TOM YHCIIE!

JICKIIUU, YPOKHU 75
MPAKTUYECKHUE 3aHATHS 32
nabopaTOpHEIEC 3aHATHUS 10
Koncynpranus 6
DK3aMeH 12

[TpomexyTouHas aTTectanus B popme:
I cemectp - apyrue GopMbI KOHTPOJIS (CPEAHHIA OAIUT IO TEKYIIUM OIICHKaM YCIIEBAEMOCTH)
Il cemecTp — 3K3ameH




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

Konanl
Coaeprxanue yueOHOIro MaTepuasa, JabopaTopHble M NPAKTHYECKHE KOMIIeTeHI Ui,
HanMeHOBaHMe 3aHATHS, CAMOCTOSITE/IbHAs padoTa 00y4arierocs, KypcoBast padora O6nem Vposen ¢dopmupoBanuio
(mIpoeKT) (ecsin MpeayCMOTPEHbI), HHbIE BHABI y4eOHOH padoThl B KOTOPBIX
pa3aesioB M TeM 4acoB OCBOCHUA
COOTBETCTBHH C Y4eOHBIM IJIAHOM ( B.T.4. NMPO(eCcCHOHAIbHO- crocoo0cTByeT
OPHEHTHPOBAHHOE CO/IeP KaHMe) 3JIEMEHT
NPOrpamMMbl
IlepBblii cemecTp
BBenenue @Pu3nka METO/1bl HAYYHOI'O IIO3HAHMSL. 2 1
Paznen 1. Mexanuka 24 JIngaHOCTHEIE,
Tema 1.1. OcnoBbl | Conep:xanue y4eOHOro MarepuaJia 6 METaIpeIMETHBIE U
KHMHEMaTHKH Mexanuyeckoe JABUXKEHUE. XapaKTEPUCTUKH  MEXAHUYECKOTO  JBUKEHUS: 2 1 IIPCAMCTHBIC
IIepeEMEIICHUE, IIyTh, CKOPOCTb. PaBHOMEpHOE NPSIMOJIMHENHOE JIBH)KCHHE. KOMIICTCHIINN B
OTHOCUTENBHOCTh MEXAHMUYECKOrO JIBMXKEHMs. YCKopeHue. PaBHomepemeHHOe COOTBETCTBUHU C
npsMonMHeiHoe nBrkenne. CBo0OIHOE nageHne Tejl. PABHOMEPHOE JBUIKEHHE 110 ®I'OC cpennero
OKPYKHOCTH. o0miero
IIpodeccnoHaILHO-0PHEHTUPOBAHHOE COAEPKAHUE o0Opa3oBaHus,
JIBr>xkeHue Tesa OpOLIeHHOTO MOJ1 YIJIOM K TOPH30HTY. YTBEPKJIEHHOTO
IIpakTuyeckoe 3ansitue Nel Pemenune 3agau no teme «PaBHOMEpHOE H 2 2 NIpHUKa30oM
PaBHOYCKOPEHHOE JIBUKEHUEN. MunucrepcTBa
IIpakTuyeckoe 3ansaTue Ne2 Pemienue 3aau no teme «PaBHOMEpHOE JBUKEHHE 2 00pasoBaHus 1
110 OKPYKHOCTH. Haykn P® ot
Tema 1.2. OcnoBbl | Coep:kanne y4eOHOr0 MaTepuajia 8 17.05.2012 Ne 413
JUHAMHUKH OcHoBHas 3aaya qfuHaMuku. Bzaumopeiicteue ten. Cuna. Macca. IlepBblii 3aK0H 2 1
Herotona. Bropoit 3akoH Herorona. Tpernii 3akoH Herorona. MHepuumanbHble
CUCTEMBI OTCYETA.
Cunel B mpupoje. 3aKOH BCEMHUpPHOro TiaroreHus. Cuia TSKECTM U Bec. 2
HesecomocTs. IlepBast kocMuueckasi ckopocTs. Cuila ynpyroctu. Cuia TpeHusl.
IIpakTnyeckoe 3anaTue Ne3 Pemenue 3a1a4 no reme «3akoHbl HeroTOHa» 2 2
Peuienue 3a1a4 ¢ npodeccHoOHATbHONH HANPABJIEHHOCTHIO 2 2

JlaGopaTtopnoe 3ansatue Nel '"M3yueHume OCOOCHHOCTEH CHIIBI TpEeHHs
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(cxosbxeHms )"

Tema 1.3. 3akonsl | Conep:kanue y4eOHOro MarepuaJia 8
COXpPaHEHHH B NMnynsc Tena. 3aKkOH COXPAaHEHHMS HMITyJlbca. PeakTUBHOE JBH)KEHHE. 2
MeXaHUKe IIpodreccnoHanbHO-0PHEHTHPOBAHHOE COICP/KAHME
PakeTHble 1BUraTenn v pa3BUTHUE PAKETOCTPOCHHUS.
Mexanuueckass pabora cuibl. MomHocTs. OHeprus. Kunernueckass sHEprus. 2
IToTreHumanbHas sHEprus. 3aKOH COXPAHEHUs MEXaHUYECKON YHEPIUH.
IIpakTyeckoe 3ansaTHe Ned Pemenue 3agau 1Mo TeMe «3aKOH COXpaHEHHUS 2
HMITYJIbCAY
IIpakTuyeckoe 3anaThe NeS Pemienune 3agau no teme «3aKOHBI COXpPAHEHUS 2
SHEPrUN»
Tema 1.4. Conep:xxanue yueOHOro MaTepuaJia 2
Craruka PaBHOoBecue Ten. YcnoBus paBHOBecHs TBEpAoro rtena. Ilmedo cumbpl. MomeHT 2
CHUJIBL.
IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COIEeP/KAHME
Ppruar u 6510K. «30710TO€ MPABUII0 MEXAHUKI.
Pa3nes 2. MouiekyasipHasi pu3MKa M1 TEPMOJUHAMHUKA 16
Tema 2.1. OcnoBbl | Coep:kanune y4eGHOr0 MaTepuasia 4 JInuHOCTHBIE,
MOJICKYJISIPHO- OcCHOBHBIE TOJIOKEHUS MOJIEKYJISPHO-KMHETHYECKOW Teopuu. Pasmepsl u macca 2 METanpeIMETHBIE U
KHHETHYeCKOoMi MOJIEKyl © aToMoB. bpoyHoBckoe gaBuxkenue. Juddysus. CrpoenHue IIPEAMETHBIE
TeOpHH. ra3oo0pa3HbIX, *XHUJIKUX M TBepAbIX Tesl. CKOPOCTH IBMXKEHUS MOJEKY1 M HX KOMIIETEHIIVH B
u3MmepeHre. OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-KMHETUYECKOW  TEOpHH. COOTBETCTBUHU C
YpaBHEHHE COCTOSHUA UACATBHOTO ra3a. ['a30Bble 3aKOHBI. ®I'OC cpennero
IIpodreccnoHaIbHO-0PHEHTHPOBAHHOE COEP/KAHME o0miero
WneansHelii 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:kanune y4eOHOr0 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
TenioBwie JIBUTATEIIN. [TpunIMn JNIEUCTBUS TEIIOBOU MAaIIUHBI. 2

IIpodeccoHAILHO-0PHEHTHPOBAHHOE CO/IEPKAHHE
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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 ~ TEPMOJMHAMHUKHM K
M30IIpoLECCam».
Tema 2.3. | Conep:kanue y4eOHOT0 MaTepHuaJia 6
ArperaTHsbie IIpodeccnoHaIbLHO-0PHEHTUPOBAHHOE COAEPKAHUE 2 1
COCTOSAHUSA Hcnapenue u konaeHcanus. HacblmeHHsli nap. AOCONIOTHAS U OTHOCUTENIbHAs
BelllecTBa. BIIQXKHOCTh BO31yXa. Touka pocsl. Kunenue. Xapakrepucruka ;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 ¢ npodeccHOHAIbLHOI HANPABJIEHHOCTBIO 2 2,3
JlabopaTopHoe 3ansitue Ne2 «l/3MepeHrie OTHOCUTENBHON BIKHOCTH BO3JTyXa»
IIpakT4eckoe 3anaTue Ne§ Pemenue 3anaq 1o reme «Biia)kHOCTb BO3LyXa». 2 2
Pa3nen 3. DiekTpoanHaMuka 32 JluunocTtHbIE,
Tema 3.1. Copepxanue yueOHOro MaTepuaJa 9 METaIpeIMETHBIEC U
DileKTpuyecKoe OneKTpuuecKkue 3apsibl. 3aKOH COXpPaHEHMs 3JEKTPUUYECKOTo 3apsijia. 3aKoH 2 1 npeIMETHBIC
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 MOTEHLUHAIIOB JJIEKTPUYECKOro MOjsA. [IpOBOAHUKH B 3IEKTPUYECKOM obpazoBanwusl,
nosie. JInnJIeKTpUKHY B AIeKTpU4ecKoM noJie. Ilosspusanus AM3IeKTpUKOB. YTBEPKACHHOTO
IIpakTyeckoe 3ansaTue Ne9 Pemenue 3aau o reMe «NEKTPUUECKOE MTOJIE» 2 2 IIPUKa3OM
IIpakTuyeckoe 3ansiTue Nel( Pemenne 3amad no reme «QJIEKTPHYECKOE TTOJIEN 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
IIpogeccrnoHaILHO-OPHEHTHPOBAHHOE COAEP/KAHUE
Tema 3.2. 3akoHbl \ Coaep:xaHue yueOHOTro 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 COMPOTUBIIEHUSI OT Marepuaia, JJIMHbI U IJIOMAAU MOIEePEYHOro
CEYCHHUS MPOBOJHUKA. 3aBUCUMOCTH  COINPOTHUBJICHUS  MPOBOAHUKOB  OT
TEMIIEPaTypBhl.
OJC wucrouynuka. 3akoH Owma g nonHod uenu. CoeluHEHHE NPOBOAHMKOB. 2
CoennHeHre UCTOYHUKOB JIEKTPUUECKON SJHEPrUU B OaTapero.
IIpodeccrnonaibHO-OPMEHTHPOBAHHOE COAEPKAHNE
TemoBoe neicTBUE 3IEKTpUYEcKOro Toka. 3akoH Jlxoymns-Jlenna. PaGorta wu
MOIITHOCTb JJIEKTPUUYECKOTO TOKA.
IIpakTuyeckoe 3ansaTHE N2 6 «3aKOHBI IOCTOSTHHOTO TOKa» 2 2
Pemienue 3a1a4 ¢ npoecCHOHANBLHON HANIPABJICHHOCTHIO 2 2,3
JladboparopHoe 3ansitue Ne3d «lI3ydyeHHe 3aKOHOB IIOCIEAOBATENIbHOTO U
NapauieJIbHOTO COCTMHEHHS TTPOBOTHUKOBY
Penienue 3a1a4 ¢ npodeccHOHATbHONH HANPABJIEHHOCTHIO 2 2,3
Jladoparopnoe 3ausitue Ne4 «M3mepenue D/IC u BHYTPEHHETO CONPOTHUBICHUS
HMCTOYHHMKA»
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 31eKTpoin3a B TEXHUKE.
cpeaax DNeKTpUUYECKHil TOK B Tra3ax W Bakyyme. Monwuzarusi raza. Buasl ra3oBbix 2
pa3psnoB. [lonstue o ninazme. CBOICTBA U TPUMEHEHUE IIEKTPOHHBIX ITYYKOB.
DOneKTpuueckuii TOK B  MONynpoBoaHuKax. CoOcTBeHHass MPOBOJUMOCTD 2
MOJIYITPOBOTHUKOB. [107ynpoBOAHMKOBEIE TPHOOPHI.
Tema 3.4. Conep:xanue yueOHOTro MaTepuaJia 6
MarnutHoe nmosie | Bektop UWHAYKIMM MarHUTHOro mons. JlelicTBUe MarHUTHOro TOJIS Ha 2 1
OpSIMOJIMHEMHBIH TpPOBOAHUK C TokoM. Cuia Awmmepa. 3akoH Awmiepa.
BzaumopencTeue TOKOB
IIpodeccnoHAILHO-OPMEHTHPOBAHHOE CO/IEP/KAHME 2
JelicTBue MarHuTHOrOo TmOJds Ha JABWXKymuica 3apsa. Cuna  Jlopenna.
Onpenenenne yaeabHOro 3apaaa. Y CKOPUTEIU 3apsHKEHHBIX YaCTHII.
IIpakTuyeckoe 3ansaTue Ne7 Pemenne 3a1au « MarHuTHoe nosue 2 2
Tema 3.5. Conep:xanue yueOHOro MaTepuaJia 4 1
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DIeKTPOMATrHUTH
asi MHAYKIUs

OnektpomaruutHas uHaykuus. [Ipasuno Jlenna. 3/C uHAYKIMU B IBUKYIIMXCS
npoBoiHUKAX. NHIYKTUBHOCTb. DHEPrUsi MArHUTHOTO TOJIA.
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,
Mexanuyeckue KonebGarenbnoe  aBmwxkenue.  ['apmonuueckue  kosieOanus.  CBoOoOIHBIE 2 METanpeaMETHBIE 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
JlabopaTopnoe 3ansitueNeS «/3yueHue 3aBHCHMOCTH IIepUOJa KoyeOaHUI ob1iero
HUTSIHOTO MasiTHUKA OT JUIMHBI HUTHY» o0Opa3oBaHus,
IMpakTuyeckoe 3ansaTue Ne 9 Pemenne 3amau «MexaHHYeCKHUe KOJICOAHUS | 2 1 YTBEPXKIACHHOIO
BOJIHBI» IIpUKa3oM
Tema 4.2. Coaep:xanue yue0HOro MaTepuaJia 4 Mumnncrepcra
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
ITepemeHHbI TOK. EMKOCTHOE M MHAYKTMBHOE CONPOTUBIIEHHUS IEPEMEHHOIO 2
ToKa. 3akoH OMa /i LIeNu epeMEeHHOro Toka. PaboTa u MOIIHOCTH TEPEMEHHOTO
TOKa.
IIpodreccnoHanbHO-0PHMEHTHPOBAHHOE COEP/KAHME
I'enepatopsl Toka. Tpancdopmaropsl. Ilomydenue, mepenada M pachpeesieHue
AIIEKTPOIHEPTUH.
Tema 4.3. Copepxanue y4eOHOIro MaTepuaJa 2
daexkTpoMariuTH | IIpodeccHoHAJILHO-0PHEHTHPOBAHHOE COIEPKAHHE 2 1
ble BOJIHBI DJEeKTPOMarHUTHOE TOJIe KaK OCOOBIN BHJI MaTepuH. DJIEKTPOMArHUTHBIE BOJHBI.
Bubparop ['epuia. OTKpbITHIN KOeOaTENIbHbIN KOHTYP.
N3o0perenne pagno A.C. IlonoBeim. Ilonsitue o panuocBssu. Ilpumenenue
AJIEKTPOMArHUTHBIX BOJIH
Pa3nea 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
[Tonnoe orpaxenue cera. JInH3bl. ['na3 kak ontuyeckas cucrema. OnTuyeckue IIPEAMETHBIE
puOOpHI. KOMIIETCHIIVY B
Tema 5.2 Conep:kanue y4eOHOT0 MaTepuaia 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
texnuke. udpakmus ceera. Judpakuus Ha Imenun B HapalieNbHBIX JIydax. oOpa3oBaHus,
JudpaxkimonHas pemieTka. YTBEP>KI€HHOTO
[lonspuzanusit  MOMEPEYHBIX  BOJIH. [Tonspuzanus CBETA. JIBoiiHOE 2 HpUKa3oM
nyuenpenomiienue. [lomsipounsl. Jducniepcusi cBera. Buasl criekTpoB. CrnekTpbl MunucrepcrBa
ucnyckanus. CneKkTpbl MOIJIONICHUSI. oOpa3oBaHus U
IIpodeccrnoHaIbLHO-0PHEHTUPOBAHHOE COAEPKAHUE Hayku PO or
VYanbrpaduoneroBoe u uH(ppakpacHoe usnyueHus. PentrenoBckue nyuu. Ux 17.05.2012 Ne 413
IIPUPOJIA U CBOMCTBA.
IpakTnyeckoe 3ansitue Nel() Pemenue 3agau  «lIpenomienue cBera. 2
JlndpaxknuoHHas pemeTka»
Tema 5.3. Copepxanue yueOHOIro MaTepuaJa 4
CnenuanbHas [Toctynatel OiiHmuTeitHa. IIpocTpaHCTBO W BpeMsi cCHEUHMAIbHOW TEOpUHU 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 pusuka u siepHas 10
Tema 6.1. Coaep:xanue yue0HOro MaTepHaJia 4 JInuHoCTHBIE,
KBanToBasn IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEP/KAHUE 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 "®opmyna DiHmTENRHA JUIsA 2 @®I'OC cpennero
dororddexra. DoToHb!" obmiero
Tema 6.2. ®uzuka | Coaep:kanue yueGHOro MmaTepuajia 2 o0OpasoBanwusl,
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aToma Pa3Butue B3risgoB Ha CTpoeHue BeulecTBa. SnepHas mozenb aroma. OmbITel O. 2 YTBEP>KIEHHOTO
Pezepdopna. Mozaens atroma Bogopoaa o H. bopy. ['mmoresa ne bpoitis. MPUKA30M
Tema 6.3. ®uszuka | Cogepxanne yueOHOro MmarepuaJjia 4 MunucrepcTBa
aTOMHOIO siipa EcrtecTBeHHass paauoakTUBHOCTb. 3aKOH pPaJMOAKTHUBHOTO pacnaaa. CrocoOsl 2 o0Opa3oBaHMs U
HAOJIOJIEHUSI U PETUCTPAlMU 3apsHKeHHBIX yacTll. CTpoeHHe aTOMHOTO sjipa. Hayku P® or
Jedext Macchl, SHEPTHsI CBA3H U YyCTOWYMBOCTH ATOMHBIX SI/IEP. 17.05.2012 Ne 413
IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COACPKAHUE
Snepusle peakuuu. VIcKyccTBeHHas! palniOaKTUBHOCTbD.
IIpodeccHOHAIBLHO-0PHEHTHPOBAHHOE COlEPKAHME 2
Henenune Ttskenslx spep. lLlemnas sAnepHas peakuus. Ympasisiemas LEIHAs
peakuus. SAnepHelid peaktop. llonydyeHuwe paanoOakTHBHBIX M30TONOB U HX
MpUMEHEHUE.
IIpodeccHOHAILHO-0PHEHTHPOBAHHOE COlEPKAHME
buonornueckoe AeiiCTBUE palMOAKTUBHBIX U3JIYYCHUN. DJIEMEHTAPHBIC YACTHIIHI.
Pa3nen 7. ActpoHoMusi 6
Tema 7.1. BunynMmele 1BrkeHUs HeOCCHBIX Tel. 3aKOHBI ABMKEHHMS IraHeT. Cucrema 3eMirsd — 2 JImgHOCTHEIE,
ConHeuHast Jlyna. ®u3nueckas npupoja riaHeT U MajbiX Te’a 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. CTpoeHHUE U DBOJIOIMS 2 ®I'OC cpennero
Crtpoenne BcenenHnoii. o01ero
BcesieHHO¥. o0Opa3oBaHus,
YTBEP>KJIEHHOTO
MIPUKA30M
MunucrepcTBa
o0pa3oBaHus U
Hayku P® ot
17.05.2012 No 413
KoncyabTamuu 6
IIpome:kyTouHasi aTTecTanus - IK3aMeH 12
HToro no iucuuniuge 135
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  VUYEBHOM
JTUCHUATIIMHBI

3.1 TpeGoBanuss K MHHMMAJBLHOMY MAaTEePHAJIbLHO-TEXHHYECKOMY
o0ecrne4yeHNI0 y4eOHOM JTMCUMIINHBL:

Peanuzarus mporpaMMbl TUCIUIUIMHBL TpeOyeT Hamu4us yuyeOHOro kabuHeTa
bU3HUKY TSl IPOBEICHUS 3aHATUH JEKIIMOHHOTO TUIA, MPAKTUUYECKUX 3aHATUH, B TOM
YHUCJi€ TPYIINOBBIX, WHJIWBUAYAIbHBIX, HUCBMEHHBIX, VYCTHBIX KOHCYJbTAIIHH,
TEKYIIETO KOHTPOJISL U IPOMEKYTOYHOM aTTeCcTalluu.

O6opynoBaHue:

- pabouee MecTo mpernogaBaTes;

- CHeUualIu3upoBaHHas MeOenb  (CTONBI, CTyJIbi IO  KOJUYECTBY
oOyyarommxcsi);

- IOCKa yYeHHYECKasl.

TexHuueckue cpeacTra 00yUeHus:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.

VYyeOHo-HarIgIHbIE TOCOOMS:  IUTaKaThl, Y4eOHO-HAIVISIAHBIE IMOCOOUS,
o0ecreynBamIIMe TEMAaTHUYECKHe WJUIIOCTpalMu 1o padodeil  mporpamme
JUCUUIUIMHBI, B TOM YHCIIE, BUACO-ayAM0 MaTepUabl, KOMIIBIOTEPHBIE IIPE3CHTALIUH.

KomnpioTep umMeeT 10cTyn K 3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMaM, BBIXO/] B
rno0anpHyl0  ceTb  VIHTepHEeT, OCHAllleH  JUIEH3UOHHBIM  IPOrpaMMHBIM
o0ecreyeHnEeM.

3.2. YyeOHO-MeTOAMYecKOe W HHPOpMAIMOHHOEe  olecneveHue
peanu3anuu y4e0HOM JUCUUIINHBI

OcHOBHbBIE yUeOHbIE N3IaHUSA
1. Msxkumes, I'. S. ®uszuka: 10 kmacc: 0a30BbIi U yriayOJEHHBIM YpOBHH:
yueonuk / I'. . Msakumes, b. b. byxosues, H. H. Corckuii; nox pegakuueit H. A.
[TapdentneBoii. — 10-e u3n. — Mocksa: I[Ipocsemenue, 2023.
2. Msxkumes, I'. S. ®usuka: 11 kmacc: 0a30BbIi U YriayOJEHHBIM ypOBHHU:
yuebnuk / I'. SI. Mskumes, b. b. bByxoBues, B. M. Hapyrun; nox peaaxueit H. A.
[TapdentbeBoii. — 11-e uzn. — Mocksa: [Ipocsemienue, 2023.
3. JmutpueBa B.®. ®Ouszuka m1s npodeccuii U CEUaIbHOCTEH TEXHUYECKOTO
npodwist: y9eOHHMK Il CTyH. YYpexaeHuid cpen. mpod. obpazoBanus / B.D.
Jmutpuesa. - 8- usz., crep. - M.: U3garenbckuii ieHTp «Akagemusi», 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 ¢opmate) 2020.
https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/
5. Kamamnnkos, H. I[1. ®usuka B 2 4. Yacte 1: y4eOHHMK M TpPaKTUKyM IS
cpeanero npodeccuonanbHoro oopazosanus / H. I1. Kanamnaukos, C. E. MypaBbes.
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— 2-e u3A., ucnp. u gon. — MockBa: M3narensctBo HOpaiit, 2020. — 254 ¢. —

(ITpodeccnonansHoe ob6pazoBanue). — ISBN 978-5-534-09159-5. — Tekcr:
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. Kamamaukos, C. E. MypaBbes.
— 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.- Mocksa: KHOPYC,
2019.- 342c.- (Cpennee npodeccuonanbHoe oopazoanue). ISBN 978-5-406-06464-1

I[OHOJIHI’ITCJILHI)IC yqeﬁnble H3TaHUA

8. BacunseB, A. A. ®dusuka: ydyeOHOe TmocoOMe Il  CPEIHETo
npodeccuonanbHOro oopasosanus / A. A. Bacuibes, B. E. ®enopos, JI. /1. Xpamos.
— 2-¢ m3a., ucnp. u mon. — Mocka: MznarensctBo [Opaiit, 2020. — 211 ¢. —
(ITpodeccnonansroe obpazoBanme). — ISBN 978-5-534-05702-. 2020 IOpaiit-
https://urait.ru/book/

Q. Mycun, 0. P. ®usuka: xonebaHus, ONTHKA, KBaHTOBas (u3nka: yueOHOE
mocobue I cpearero npodeccruoHaabHoro obpazosanus / FO. P. Mycun. — 2-¢
u3n., ucrp. u gon. — MockBa: MznarensctBo IOpaiit, 2020. — 329 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03540-7. — Tekcr:

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

10. Mycun, FO. P. ®usuka: MexaHuka CIUIONIHBIX CPeJ, MOJIEKyJsipHas pusuka u
TEPMOJIMHAMHKA: y4eOHOE TTocoOue T CpeHero mpodhecCuOHATBLHOTO 00pa30BaHUS
/ O. P. Mycun. — 2-e u3n., ucnp. u gon. — Mocksa: MznarensctBo 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 (PenepanbHblii LEHTp HHPOPMALKUOHHO-O0OPA30BATEIBHBIX
PECypcoB)
12.  www.dic.academic.ru (Axkagemuk. CioBapu ¥ SHITUKIIONETUH )
13.  www.booksgid.com (DnexTponHast Onubiaroreka)
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 (Poccutickuii 06pa3zoBaTeIbHBIN MTOPTA)
18.  www.ru/book (DnekTponHas 6MOIMOTEYHASI 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-MeToan4ecKas razera « Dusuka)
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 «I1yTh B HayKy»)

27. DnexTpoHHBIA  pecypc  muPpoBoil  oOpasoBarenpHOU  cpenbl  CIIO
PROFo06pa3zoBanue;

MeTtoauyeckue yKazaHusi JAJsl 00y4aIOIIHUXCS 110 OCBOEHUIO THCITUTLTHHBI
28. Mertoanueckne yKazaHus s 00ydYaroIUXCsl TIO0 BBITIOJHEHUIO MPAKTHYECKUX
paboT.
29. Meroauueckue yKa3zaHUs JJIs 0O0OyUJaIONIUXCS MO BBITTOJHEHUIO JIA0OPATOPHBIX
pabot
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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 TOPJOCTU U YBAXKEHHS] K HUCTOPUU U JOCTHUIKEHUSAM
OTEYECTBCHHOH (pu3muecKoi HayKu; (PU3NUECKH IPaMOTHOE MOBEICHHUE B
po¢eCCUOHAIBPHON JIEATETLHOCTH U OBITY IPU 0OpaIeHUuH ¢ MprudopaMu
U yCTPOMCTBAMHU;

- TOTOBHOCTh K MPOAOJDKEHHIO OOpa30BaHMs M IOBBIIICHUS
KBaTM(pHUKAIMA B H30paHHON MpO(EeCcCHOHANBPHONW JEATENIbHOCTH M|
00BEKTUBHOE OCO3HAHUE POJIH (PU3UYECKHX KOMIIETECHLIUI B 3TOM;

- YMEHHUE HCIOJb30BATh JOCTHKEHHS COBPEMEHHOW (hHM3NYECKOM
HayKl M (U3MUYECKUX TEXHOJOIMH JJIs TOBBILIEHUS COOCTBEHHOTO
WHTEIUIEKTYaJJbHOTO ~ pPa3BUTUSI B  BBIOpaHHON mpodeccCHoHATbHON
NesTeNbHOCTH;

- YMEHHE CaMOCTOSITENILHO JOOBIBATh HOBBIE IS ce0s1 (PH3MIecKre
3HaHUS, UCHOJb3Ys AJIS 3TOTO JOCTYIHbIE HCTOYHUKH HH(POPMALIUY;

- yMEHHE BBICTPaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOLICHUS B
KOMaH/Ie 110 PelICHUI0 O0IuX 3a1a4;

- YMEHHUE YIPAaBIATH CBOEH ITO3HABATEIIBHOW JESITEIBHOCTHIO,
IPOBOJIUTH CaMOOLIEHKY YpPOBHSI COOCTBEHHOTO HHTEIIEKTYaJbHOTO
pa3BUTHS,

Memanpeomemuule:

- HCIOJIb30BaHME  PA3IMUHBIX  BUJOB  I103HABaTEIbHOMU
NeSTeIbHOCTH Ul pelleHns: (U3NYecKUX 3a/ad, IPUMEHEHHE OCHOBHBIX
METOJI0B MO3HAHUS (HAOIIOEHMS, ONTMCAHUs], U3MEPEHHUS], SKCIIEPUMEHTA)
JUIsL U3YYCHMSI Pa3JInYHBIX CTOPOH OKPYKAIOLIEH NeHCTBUTENBHOCTH;

- HCIOJIb30BAHHWE OCHOBHBIX HHTEJUIEKTYAJIbHBIX OMNEpaluid:
MIOCTAHOBKM 3aJaud, (OpMyTUpOBaHMs THMIIOTE3bl, aHAIMW3a U CHUHTE3a,
CpaBHEHHsI, O0O0OOILICHHS, CHUCTEMAaTH3allH, BBISIBICHUS TPUYMHHO-
CIIEZICTBEHHBIX CBSI3€H, OMCKA aHAJIOTOB, (POPMYIMPOBAHUS BBIBOJIOB IS
W3YYEHHS PAa3UYHBIX CTOPOH (U3WYECKHX OOBEKTOB, SIBICHUH U
MPOIIECCOB, C KOTOPHIMM BO3HHKAeT HEOOXOAUMOCTh CTaJKUBAaThCi B
npodeccuonanbHoOM chepe;

- yMEHUE TeHepUupoBaTh
He0OXO0IMMBIE I UX pealn3alluy;

- YMEHHE HUCMOJb30BATh PA3TUYHBIE MCTOYHUKH JUIS TOJTYYEHHS
¢dbuzmveckoit mHGOpMaIINH, OIEHUBATH €€ TOCTOBEPHOCTD;

- yYMEHHME aHAJIU3MPOBaTh M TPEACTABIATh HH(POpPMAIMIO B
pa3IMYHBIX BUAAX;

- 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
aCTpOHOMHMU B  COBPEMEHHOM  HAyyHOM  KapTUHE MHpa, O
crucreMooOpa3yroneil ponu (GHU3MKH B Pa3BUTUH ECTECTBEHHBIX HAYK,

niaen u onpeaciisiTb CpCACTBa,

Texymui KOHTPOJIb:

- OMPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHUE;

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

- BBITIOJTHEHUE
nabopaTopHO paboThI
(pponranbhas popma
paboThl)

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

BO 2 cEMECTpe — B
dbopme sK3aMeHa.
Meron nposeieHus
IIPOMEKYTOUYHON
aTTeCTalluy -
BBITIOJTHEHHE
KOMIIJIEKCHOTO 3aJIaHus
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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 YMEHHM pacrno3HaBaTh (pU3MUEcKHe
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
nBkeHue; mud¢ysus, OpoOyHOBCKOE JBHKEHHE, CTPOCHUE JKUAKOCTEH U
TBEPABIX Tell, U3MEHEHUE o0beMa TeNl MPH HAarpeBaHUH (OXJIAXKICHUH),
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;
¢dorosnexTpuyeckuir  3¢pdexr, cBeToBoe JaBIEHHME, 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, TPOMUCXONAIINE Ha 3Be3JaX, B 3BE3JAHBIX CHCTEMax, B
MEXTaJlaKTHYeCKOH cpezie; ABMKEeHHE HEeOECHBIX TeJl, IBOJIOIHMIO 3BE3]1 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 HHEPIHAIBHBIX 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 i1l TTOJTHOM AJIEKTPUYECKOW 1enu, 3akoH [[xoyns - Jlenua,
3aKOH 3JIEKTPOMAarHUTHOW MHIYKIUHU, 3aKOH COXPAHEHUs YHEPTUH, 3aKOH
MPSIMOJIMHEHOTO PACIIPOCTPAHEHUS] CBETA, 3aKOH OTPAXEHUS CBETa,
3aKOH TPEJIOMJIEHMSI CBETa; 3aKOH COXPAaHEHUS DSHEPruH, 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
UCHOJb3ys HW3BECTHBIE METOJbl OLIEHKM MOrPEHIHOCTeH 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
IIPUHIUIBI; HA OCHOBE aHaJIM3a YCIIOBHS 3a/lauM BBIOWPATh (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
HOPMDIKOJIOTHYECKOTO TOBEJCHHUS B OKPYKAIOIIEH cpene; MOHUMaHHE
HEOO0XOAUMOCTH MPUMEHEHMs JTOCTMKEHUN (DU3UKU U TEXHOJIOTUH IJis
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 OLICHMBATh BKJIAJl KaX/10TO U3 YYaCTHUKOB IPYIIBI B PELICHHE
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 3aJaHUS
KonTponpHbIe 3a1aHus coaepKaTcs B MPUIOKEHUN 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 MPOMEKYTOYHOM aTTecTAlMHU 10 JMCHUIIIHHE
0/1.06 PU3UKA (YTJIYBJIEHHBII YPOBEHD)

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

1.2. Cucrema oueHMBaHMS Pe3y/JIbTATOB BbINOJHEHHUS 3aJaHUI

OueHuBaHue  pe3yiabTaTOB  BBINOJIHEHHUS  3aJaHUM  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 OLICHKM — OLICHKA BBIITOJIHEHUS 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:

IlepeBoj nsiTv GanbHOM IIKAJIBI YYeTa Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOUHYIO 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. KOHTpPOJILHO-01IEHOYHBIE CPEICTBA
1.3.1 3ananmne:
3ananue:
1.CoGecenoBanue no Borpocam (2 Bonpoca).
2. Pemnts 3agauy.

IIpumepHbIe BOpockl codeceq0BaHNS

1 MexaHndeckoe IBUKEHUE: ONPEACIICHUE, TPACKTOPHS, MPOMIECHHBIN MyTh, IEPEMENICHUE,
CBA3b IIEPEMEIIECHUS C KOOpAUHATAMU TeJa.

2 PaBHOMEpHOE JIBUKEHHE: OIIPEACIICHHE, CKOPOCTh, IEPEMELIEHNE, YPABHEHUE JIBHXKCHHUS.

3 I'padux paBHOMEpHOTO ABMKEHUS. PaccMoTpeTs Ha mpumMepe:

4 PaBHOYCKOPEHHOE IBHKEHHE: OIIPEIEICHHUE, YCKOPEHHUE, CKOPOCTh, IEPEMEIIICHHUE.

5 I'padpuik CKOPOCTH MIPU PABHOYCKOPEHHOM JIBUKCHUU.
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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 coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPTHH.

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 TEJ.

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 mpoiecc: onpezeneHue, 3akod boiins-MapuoTtra, 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 BrnaxxHocTh BO3Ayxa U €€ u3MepeHne. OTHOCUTENbHAS BIAXXHOCTh BO3TyXa

36 Kpucrammueckue Tena u amopdusie Tena. [napnenue. Y nenbHas TEMioTa MiIaBIeHUS.

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 COEMHEHUSI 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). DHeprHsi MArHUTHOTO MOJIS

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuio neBoit pyku

52 SIBnenue 3nekTpoMarHuTHOM nHAyKuuu. [IpaBuino 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.
[Tepron cBOOOIHBIX AIEKTPUICCKUX KOJICOaHUI

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 DnexkTpoMarHUTHBIE BOJHBI M HUX OKCHEpUMEHTalIbHOE oOHapyxeHue. CBOHCTBa
3JIEKTPOMArHUTHBIX BOJIH. OTPBITHIN KOJIeOaTeIbHbIH KOHTYP

59 Uzobperenue paauo A.C. [TonossiM. [Ipunnun paguocsszu

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 Bogopoa o bopy

73 OTKpbITHE PAAMOAKTUBHOCTH. O-, -, Y- U3Iy4eHus. PagnoakTuBHbIE peBpalleHUs

74 S nepubie cunsl. CTpoeHHE aTOMHOTO siipa

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 DyieKTpuyecKuii TOK B BaKyyMe
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82 Iloctrymarel OlHmTelHa. IIpocTpaHCTBO M BpeMs  CHELUUAIBHONM  TEOpUHU
OTHOCUTEJIBHOCTH
83 CBs13b Macchl U HEPTUU CBOOOIHOM YacTUIBI. DHEPTUs MOKOs

IIpumepHBbIe NpaKTHYECKHE 32JAHUS

Ilepeyensb 3agau:

1. ABromMOOMIb ynangercs OT MOCTa, JBUTAsChb PAaBHOMEPHO U MPSIMOJIMHEHHO €O
CKOpOCThIO 72KM/4. Ha KakoM pacCTOSHUM OT MOCTa OKakeTcsi aBToMoOmib depe3 10c, ecnu 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 TP 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 KHHETHYECKas YHEPIUs KaXJI0ro Msya CTaHEeT PaBHOM ero NoTeHIHaIbHOM?

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 ckonbko M3MeHWIAaCh BHYTPEHHSISI SHEPIrHs ras3a, €Clid €My COOOLIMIM KOJUYECTBO
ternotel 20 xJIx u coBepmmnn padboty Han razoMm 30 x/Dx? ecnu eMy COOOIIMIM KOJIUYECTBO
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 paccTOsSIHUN HaXOAATCS IpYT OT pyra Todeunble 3apaasl 2 1K u 5 1K, ecnu
OHHM B3aUMOJENCTBYIOT APYT ¢ Apyrom c cuion 9 MH? 0,05H?

1.3.2. Kpurepun oneHkn

baJiel 3a
KpuTtepuu olieHKH K TeOpeTHYECKOMY 321aHHUI0 KpHUTepUH
OLICHKH
MaxkcumanbHbII
oann—1
1 - IEMOHCTPHUPYET TIyOOKOe, MOJIHOE 3HAHWE W MMOHUMaHue (Pu3ndecKoin 1
CYIIIHOCTH PacCMaTpUBAEMBbIX SBJICHUI U 3aKOHOB,;
- JITaeT TOYHOE ONpeeNieHHEe M HCTOJKOBAHWE OCHOBHBIX ITOHSTHH,
3aKOHOB, TEOPHUH, PU3NUECKUX BETHUUUH U UX €AUHUL] U3MEPEHHUS;
- BepHO 0(hOpMJIISIET COMYTCTBYIOINE OTBETY 3amucH (HOpMyIl, rpapuKu,
PHUCYHKH, CXEMBI,
- TIPU OTBETE JEMOHCTPHPYET CAMOCTOSATEIBHOCTD CY)KICHHUU, TPUBOINAT
BEPHBIEC apTyMEHTHI, JIeIaeT MPaBUIIbHBIE BBIBObI;
- TOCIIEIOBATENBHO, YETKO, CBSI3HO, JIOTHYHO M O€30MMO0YHO H3JIaraet
y4eOHbI Marepuan, TMpaBUIBHO U OOCTOSATENHO OTBEYaeT Ha
COIIYTCTBYIOLIUE BOIPOCHI
2 |- JeMOHCTpHpYeT 3HAaHHE U TOHMMaHuE (PU3HUECKOW CYIIHOCTH 0,7
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paccMaTpUBAEMBIX SIBJICHUW M 3aKOHOB, UCIBITHIBACT HECYIECTBEHHBIC
3aTPYJHCHUS B BBISBJICHHHM B3aUMOCBSI3M  (DU3HUCCKHUX  SBJICHHIA,
3aKOHOMEPHOCTEH;

- B OCHOBHOM TIPaBHJIbHO, 0€3 HM3MCHCHHS OCHOBHOW CYTH, JacT
OTpescNieHUs] TIOHATUH, WCIOJNB3YIOTCSI HAy4HBIE TEPMHHBI TIpU
HCTOJIKOBAaHUHU 3aKOHOB, TCOPHUM, (PU3NYCCKUX BEIMYUH M MX CIUHUIL
WU3MEPCHUS;

- BEPHO, HO C HE3HAYUTEIbHBIMH OINMOKAMHU BBIMOJHICT 3alUCH
dbopmyi, rpadKU, PUCYHKH, CXEMBI,

- IIPH OTBETE JECMOHCTPHPYET CaMOCTOSTCIILHOCTDh CY)KICHHUH, BBIBOJIBI
BEpHBIC, HO HEJIOCTATOYHO apTyMEHTUPOBAHBIL;

- B OIPEHCICHHOW JIOTMYECKOH IOCIEI0BATEIIBHOCTH  yYeOHBIN
MaTepuai u3jaraeT, Mpu OTBETE Ha BOMPOC JOMYCKAET HECYIICCTBCHHBIE
omuOKu U (WiM) He Gojiee MBYX HEAOYETOB, KOTOPHIE CTYACHT MOXKET
UCIIPABUTh CaMOCTOSITEIBHO TIpU TPEOOBAHWU TIPETOAaBaTels; 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
CaMOCTOSITEIIbHO;

- 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
NOHATHH, 3aKOHOB, TEOpUH, (PU3MUYECKUX BEIWYMH U HX EIUHHUIL
U3MEPEeHMUS;

- 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 6aL1a

- BepHO 0(hOpMIIEHO YCITOBHE 3a/1a4H, TPE/ICTABICHBI BCE
(du3HUYECKre BETMUUHBI

0,4

- yciioBue 3a7aHusi 0QOpMIIEHO ¢ HE3HAYUTENbHBIMU
HETOYHOCTSIMH, TIPEJICTABJICHBI HE BCE (DM3MUECKHUE BETMYUHBI

0,2
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- yciioBue 3a7aHus 0hOpMIICHO HEBEPHO 0
HUcnoab3oBanue pusnyecKoid 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 YCIIOBHHU 3a/1a4H, JOIyIIeHa | 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
oaJs1 —
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 MakcumaJjibHbII
Mexnynapoanyio cucremy exunun (CH) 0aJ1 -0,3 0am1a
- BEPHO TEepEeBEICHBI PACUYETHI NIEPEBO/IA BCEX EAUHUIL 0,3
n3MepeHus: GU3NYECKUX BETUIUH B MeXIyHAPOAHYIO CUCTEMY
equaut (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
oay1 —
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
- IPaBUJILHO COCTaBJICHbI YPABHEHUS, CBSA3BIBAIOLINE
(du3HUYECKre BETMUUHBI
- (hopMyIIBI 3aMKCaHBbI MTOCJIEIOBATEILHO, HEBEPHO 3amucaHa | 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 BETUYHHBI

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

MakcuMaJbLHBII
oaJsia — 0,5 6a10B

- BEpHO NMPOU3BEACHBI BCE MATEMAaTUYECKUE PACUETHI IO BCEM 0,5
¢uznyeckuM popmMysIaM B COOTBETCTBUH C €AMHUIIAMH
u3Mmepenuit pusndeckux BennuuH (CH);
- BCE pe3yJIbTaThl MATEMaTHYECKUX PACUETOB COJIEPIKAT
ndpoBoe 3HAYCHHUE U COOTBETCTBYIOIIEE eMy 0003HAYCHHE
enuHuUIB n3mMepenus pusnuecknx BemmynH (CH)
- BEpHO NMPOU3BEACHBI MATEMAaTUYECKUE PACUYETHI IO BCEM 0,4
¢usnyeckuM popmMyIaM B COOTBETCTBUH C €AMHUIIAMH
u3Mmepenuit pusndeckux sennuuH (CHN),
- B OJTHOM PE3yJIbTaTe MaTEMAaTUIECKOTO pacueTa CONEPKUTCS
TOJIBKO €ro IU(PPOBOE 3HAUCHHUE
- HEBEPHO MPOU3BEJICH MaTeMaTHUeCKui pacueT 1o 1 0,3
(dbuznveckoit popmMmyie, HO B COOTBETCTBUU C €AMHUIIAMHU
n3mepenuit pusndeckux BennuuH (CH);
- B OJTHOM pe3yJIbTaTe MaTEeMaTHIECKOTO PacueTa COJEPKUTCS
TOJIBKO €ro IU(PPOBOE 3HAUCHHUE
- HEBEPHO MPOM3BEJICH MaTeMaTUUECKHI pacueT 1o 1 0,2
¢duznueckoil popmyie 0e3 ykazaHHs €JUHHIL U3MEPEHUIt
¢usnueckux BennuuH (CU);
- BCE Pe3yJIbTaThl MATEMaTHYECKUX PACUETOB COAEPIKAT TOJIBKO
11 (pOoBbIE 3HAYCHUS
- HEBEPHO MMPOU3BEICHBI BCE MATEMAaTHUECKUE PaCUeThl 0
OTtBeT nocJie pemeHus 3a1a4u MakcumasibHbIH
oaJ —
0,2 6aaJ0B
- 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
0aJwI —
0,3 6aJ10B
- 00BsICHEHHE peIIeHUs 3a/1aHus MOCIIeI0BaTeNbHO, CBSI3HO, 0,3

JIOTHYHO, BBIBOJ apTyMEHTHPOBAH U 00OOCHOBAH; MPABWIIBHO U
00CTOSITENIEHO JaeTCsl OTBET (OTBETHI) HA COMYTCTBYIOIINE
BOITPOC (BOMIPOCHI)
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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. MartepuajibHO-TeXHHYECKOe oO0ecreyeHHe /Jsi NPOBeAeHHUS IPOMEKYTOYHOM
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 AJs CTYH. 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 wu3a) (B oamekrpoHHoM  ¢dopmare)  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. MypaBseB. — 2-¢ u31., 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
npodeccnonamsHoro obpazosanus / H. I1. Kamammaukos, C. E. MypaBeeB. — 2-¢ u31., HCIpP. H
non. — Mocksa: M3narensctBo FOpaiit, 2020. — 244 ¢. — (IIpodeccnonanbHoe 0Opa3oBaHue). —
ISBN 978-5-534-09161-8. — Tekcrt: anexrponnsiii / 9BC HOpaiit [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

JlonoJTHUTeIbHbIE Y4eOHbIe H3IaHUS

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

7. Mycun, FO. P. ®usuka: xonebaHus, ONTHKa, KBAaHTOBas (U3HKa: yueOHOE mocooue
UL cpeHero npodeccruonaabHoro odpasosanus / 0. P. Mycun. — 2-e¢ u3n., Wcmp. U JON. —
Mocksa: U3narensctBo IOpaiit, 2020. — 329 c¢. — (Ilpodeccuonansuoe odpasosanue). — ISBN
978-5-534-03540-7. — Texkcr: anektponusii // OBC FOpaiir [caitr]. — 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 gon. — Mocksa: UznarenscrBo HOpaiit, 2020. — 163 c. —
(ITpodeccnonansuoe oopazoanue). — ISBN 978-5-534-03000-6. — Tekcr: snexTponnsiii // DbC
FOpaiir [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 (denepasibHbIN 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 SIAEKTPOHHBIX PECYPCOB)

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

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

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

16. www.ru/book (DnexrTpoHHas 6uOIMOTEYHAs 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-MeToanyeckas razera «dDusukan)

20. www.n-t.ru/nl/fz (HoGenesckue naypeatsl o Gu3uke)

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

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»)

Metoanyeckue yKa3aHus i1 00y4alOMIMXCS 110 OCBOCHUIO TUCHUIIMHBI

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