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1. MACHOPT PABOYEN ITPOI'PAMMBbI YUYEBHOMW JUCIHMUIIINHBI
0/.06 PU3UKA (YI'JTYBJEHHbIU YPOBEHD)

1.1. O6s1acTh npuMeHeHus1 padoveil MPOrpaMmbl

PaGouass mporpamma y4eOHOW IUCHUIUIAHBI SIBJISETCS YacThIO TIPOTPAMMBI
MOATOTOBKH creluaanucToB cpeanero 3seHa (naigee — [IIICC3) B coorBeTcTBHM ¢ PI'OC
CIIO mno cnemuansHocTH 23.02.01 Oprasuzanus n0epeBO30K M yOPaBICHUE Ha
TpaHcIopTe (M0 BUAAM)

1.2 Mecro y4e0HOIl AMCHUIUIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH
CNIEeNUAJTHUCTOB CPeIHEro 3BeHa:
YueOHas TUCHUIUIMHA BXOAUT B 001eo0pa3zoBarenbHbli muki [TIICC3

1.3. lesu u TpeOOBaHUA K pPe3yabTATAM OCBOCHMS Y4eOHOM TUCUMIIIIMHBI:

B pesynbrare ocBoeHUsI y4eOHOW MUCHMILUIMHBI O0Y4YarONIUNCS JTOKEH HOCTUYb
CJIEIYIOLUE PE3YIIbTATHI:

JUYHOCMHbIE:

- YYBCTBO TOPJIOCTH U YBaXKEHUS K HCTOPUU M JOCTHKECHHUSIM OTE€UECTBEHHOM
¢usnueckoil Haykd; (PU3MYECKH TPAMOTHOE TOBEACHHE B MNPodecCHOHATBHOU
JESITEIBHOCTU U OBITY TIPU 00pallleHuu ¢ TprudopamMu U yCTPOUCTBAMM;

- TOTOBHOCTh K TMPOJIOJDKEHHIO OOpa30BaHUS M TOBBINICHUS KBaU(PUKAIUKA B
n30paHHOM TPO(dECCUOHATBLHON ACSATENBPHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIH
bu3HUEeCKUX KOMIIETEHIINI B 3TOM;

- YMEHHME WCIOJb30BaTh JOCTHKEHUS COBPEMEHHON (U3MYECKOM HayKu U
(bU3HUECKUX TEXHOJIOTUM IS TIOBBIIIIEHUSI COOCTBEHHOTO WHTEUICKTYalbHOTO Pa3BUTHUS
B BEIOpaHHOM IPO(PECCHOHATILHOM 1EATEIbHOCTH;

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

- YMEHHUE BBICTpAWBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOILICHHUS B KOMAaHJE IO
pelIeHno o0IIUX 3a/1ay;

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

Memanpeomemuule:

- ACIIOJIb30BAaHME PA3JIMYHBIX BHJIOB MTO3HABATEIBLHON JESATEIBHOCTH IJI PEIICHUS
¢usnueckux 3amad, MPUMEHEHHWE OCHOBHBIX METOJOB TMO3HaHUS (HaAOIIOICHMS,
OTMCAHUSI, U3MEPEHUSI, SKCIIEPUMEHTA) JJIsl U3YUEHUS PA3JIMUHBIX CTOPOH OKpYKarouen
JICUCTBUTEIILHOCTH,;

- HUCMOJIb30BAHUE OCHOBHBIX MHTEJUICKTYAJIbHBIX OMNEpaliii: MOCTAaHOBKHU 3aJ1a4H,
dbopMyIUpOBaHUS  TUIIOTE3bl, AaHajduW3a W CHUHTE3a, CpaBHEHHUs, OOOOIIEHUS,
CHUCTEMAaTHU3allMH, BBISBICHUS TPUUYMHHO-CJIICJACTBEHHBIX CBSI3€H, IIOMCKA aHaJIOTOB,
dbopMyIUpOBaHUS BBIBOJIOB I U3YUCHHS PA3IMUHBIX CTOPOH (PU3MUECKUX OOBEKTOB,
SIBJICHUW M TIPOIIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOJUMOCTh CTaJIKUBAaThCS 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 aHaJIU3UPOBATh U MPE/ICTABIATh HHPOPMAIIMIO B PA3TMYHBIX BUAAX;

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

npeomemHuule:

1) chopmupoBaHHOCTH MPEACTABICHUI O POJIM U MeCcTe (DM3UKH U aCTPOHOMHUU B
COBPEMEHHOW HayYHOU KapTHHE MHpPA, O CUCTEMOOOPa3yroUIel poiau (PU3HKU B PA3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHUM, O BKJIaJ€ POCCUUCKUX H
3apyOEKHBIX YICHBIX-(PU3UKOB B PA3BUTHE HAYKH, NMOHUMaHWE (PU3MUECKOU CYNIHOCTH
HAOJIIOAaeMBbIX SIBJICHHM MHUKPOMHpA, MAaKpOMHUpa M Meramupa; I[OHUMaHUE POJIH
aCTPOHOMHMHM B NPAKTHUYECKON MESITEIBbHOCTH YEJIIOBEKAa U JAIBHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHUH, POJIH (HU3UKU B POPMUPOBAHUU KPYTro30pa U (DYHKIIMOHATIHLHOM
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS TPAKTHUYECKUX 33]1a4;

2) chopMHUPOBAHHOCTh YMEHUMN pacIio3HaBaTh (PU3UUYECKUE SIBICHUS (ITPOLIECCHI) U
OOBSACHATHL MX HAa OCHOBE HM3YYECHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIB)KEHUE, CBOOOJHOE TMAaJICHHE TeJ, JBWKEHHE IO OKPY>KHOCTH,
WHEpUHUs, B3aUMOJICUCTBUE TeEJ, KOJeOaTeNbHOE JBUXKEHUE, PE30HAHC, BOJHOBOE
nBikeHue; nuddysus, OpOyHOBCKOE NBUKEHUE, CTPOCHHUE KUJIKOCTEH W TBEPIBIX TEl,
M3MEHEHHE o0ObemMa Tel TMpU HarpeBaHuu (OXJIAKIECHHUM), TEIUIOBOE paBHOBECHE,
WCTIapeHHEe, KOHJEH CAllMs, TUIaBJIeHNEe, KPUCTAIUIM3allUsl, KUTICHUE, BIAXXHOCTh BO3/yXa,
CBSI3b CpE/IHEW KMHETUYECKON IHEPTruM TEIJIOBOTO JBUXKEHHUS MOJIEKYJ ¢ a0COJIOTHOM
TEMIIEPaTypoOil, TOBBIIICHUE AABJIEHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE,
CBSI3b MEXIY I[apaMeTpaMHu COCTOSIHMSI Ta3a B M3OIMPOLECccax; BJIEKTpU3alus Tell,
B3aMMOJICMCTBUE 3apsiOB, HAarpeBaHUWE IMPOBOJHUKA C TOKOM, B3aMMOJCICTBUE
MarHuTOB, 3JIEKTPOMArHUTHAs! UHAYKIUS, IEMCTBUE MAarHUTHOTO IOJSl Ha TPOBOJIHUK C
TOKOM U JIBWDKYIIUICS 3apsiji, DJIEKTPOMArHUTHBIC KOJIEOAHUS M BOJHBI, TIPSIMOJIMHEHHOE
pacmpocTpaHEeHUE CBEeTa, OTpPaKEHHUE, MpejomiieHue, UHTepdepeHIus, audpaxius u
MoJIApU3aIsl CBETa, JucIiepcusi cBera; (oTodnekTpudeckuii 3¢h(dexT, CcBeTOBOE
JaBJICHWE, BO3HUKHOBEHUE JIMHEWUYATOro CIEKTpa aToMa BOJOPOJA, €CTECTBEHHAS MU
HCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

3) BIajgeHHE OCHOBOMOJIATAIONIMMHU (U3UYECKUMHU TOHSATHUSAMHU U BEJIMUYUHAMH,
XapaKkTepru3yrIuMu (U3NYECKUE MPOIECChI(CBI3aHHBIMU C MEXaHUUECKUM JIBUKEHUEM,
B3aUMOJICHCTBUEM  Te€Jl, MEXaHUYECKUMM KOJeOaHUSMH U  BOJHAMU;, AaTOMHO-
MOJICKYJISIPDHBIM CTPOCHHMEM BEIIECTBA, TEIJIOBHIMU IMPOIECCAMU; DJIEKTPUUECKUM U
MAarHUTHBIM TIOJISIMH, JJCKTPUYECKUM TOKOM, JJIEKTPOMATHUTHBIMH KOJICOAHUSIMU U
BOJTHAMHU; ONTHUYECKUMH SIBICHUSMH; KBAHTOBBIMHU SIBICHUSIMHU, CTPOCHUEM aTroMa H
aTOMHOTO a1pa, PaIuO0aKTUBHOCTHIO); BJIAJICHHE OCHOBOIOJIAral0IINMHU
ACTPOHOMUYECKMMH  TMOHSTUSIMH, TO3BOJSIONIMMU  XapaKTepU30BaTh  IPOILIECCHI,
MPOUCXOJIAIINE Ha 3Be3JaX, B 3BE3JHBIX CHUCTEMAaX, B MEXIAJIAKTUYECKOU CpEJE;
IBIDKEHHE HEOECHBIX TEJI, DBOJIIOLIUIO 3B€3/] U BCelleHHOI];

4) BnajgeHUE 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U TEOPUSIMH (3aKOH BCEMHUPHOIO
tsarotenus, I, II u III 3akoHsl HprOTOHA, 3aKOH COXpAaHEHHUS MEXAHWYECKOW SHEPIUH,



3aKOH COXPAHEHHS UMIYJIbCa, TPUHIUI CYNEePIO3UIIMKU CHUJI, TIPUHIIUI PAaBHOIIPABHOCTHU
UHEPIHUAIBHBIX CHCTEM OTCYETa; MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUI0 CTPOCHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, MEPBBIA 3aKOH TEPMOJAMHAMHUKU; 3aKOH COXpPaHEHMUS
ANEKTPUUECKOTro 3apsija, 3akoH KynoHa, 3akoH Oma st ydacTka 1enu, 3akoH Oma st
IIOJTHOW JJIEKTpUYECKOW uenu, 3akoH Jxoynmsa - JleHma, 3aKkOH 3JIE€KTPOMArHUTHOM
WHIYKIIUW, 3aKOH COXPAHEHUS JHEPTUH, 3aKOH MPSIMOJIMHEHHOTO pPachpOoCTpaHCHUS
CBETA, 3aKOH OTPAKCHHS CBETA, 3aKOH MPETOMIICHHSI CBETA; 3aKOH COXPaHEHUS SHEPTHH,
3aKOH COXpPAHEHUsS WMITYJbCa, 3aKOH COXPAHCHHS JJICKTPUYECKOTO 3apsna, 3aKOH
COXpaHEHHUs] MAacCOBOTO YHCIA, TOCTYNAaThl bopa, 3aKOH paanoaKTHBHOTO pacmaaa);
YBEPEHHOE HCIIOJIh30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH NpH aHaiu3e (PU3ndecKux
SABJIEHUU U IIPOLIECCOB;

5) yMeHHe y4YUTHIBATh T'PAHUIIBI IPUMEHEHUSI U3YYEHHBIX (PU3NYECKHX MOJIETIeH:
MaTepHalibHasi TOYKa, WHEPIHAIbHASICUCTEMAa OTCUeTa, WJCaIbHBIM Ta3; MOJCIH
CTPOEHUS Ta30B, KUIAKOCTEH U TBEPbIX TEN, TOUCUHBIN JIEKTPUUECKUM 3apsi,

sllepHasi MOJENIb aToMa, HYKIOHHAs MOJENIb aTOMHOTO Sjpa IpHU PElICHUU
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 M3MEPEHUH, MPOBOAUTL HCCIEIOBAHUE 3aBUCUMOCTEN (Pu3nueckux
BEJIMYMH C MCTOJB30BAHUEM TPSIMBIX W3MEPECHHM, OOBSICHATH MOJYICHHBIC PE3YJIBTATHI,
UCTIONB3ysT (U3MYECKUE TCOPWHU, 3aKOHBI W TIOHATHS, M JIeJIaTh BBIBOJBI, COOJIOIATH
mpaBuja 0Oe30mMacHOr0 TpyAda TPH TPOBEICHWM HWCCICAOBAaHWUN B paMKax Y4eOHOTO
OKCIIEPUMEHTa M y4eOHO-HCCIIEIOBATEIbCKON JIEATEIBHOCTH C  HCIOJIb30BAHHEM
MU(GPOBBIX ~ M3MEPUTENBHBIX  YCTPOHCTB ®  J1abopatopHOro  00OpY/IOBaHUS,
c(hOpMHUPOBAHHOCTh MPEJICTABICHUNA O METOAAaX MOJYUYCHHs] HAYYHBIX aCTPOHOMHYECKHUX
3HAHUM;

7) chOpMHUPOBAHHOCT, YMEHHS PEIIaTh pPACUETHBIE 3aJa4d C SIBHO 3aJaHHOU
du3nuecKkoili MOJENbI0, HCTOJIB3Yys (U3UYECKHME 3aKOHbBl W TPUHIIMIBI; HAa OCHOBE
aHajM3a yCIOBUS 3a7a4yd BBIOMpaTh (U3UYECKYI0 MOJEINb, BBIACIITH (HU3UUYECKUE
BETUYMHBI W (POPMYINBI, HEOOXOAWMBIC IJII €€ peNICHUs, MPOBOIUTH pacyeThl MU
OIICHWBATh PEATHHOCTh IMOJYUCHHOTO 3HA4YCHHS (DU3NYECKON BEIMYWHBI, pEIIaTh
KaueCTBCHHBIC 3aJlayd, BBICTpAaWBas JIOTUYECKH HEMPOTHBOPCYUBYIO  IIETIOUYKY
pacCcy X JeHU C OMOpol Ha H3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (HU3UYECKUE
SIBJICHMS;

8) chopMHPOBAHHOCTh YMECHHS TPUMCHSAThH TOJYYCHHBIC 3HAHMS JJIT OOBSICHCHHSI
YCJIOBHM TpOTEKaHMs (U3UUECKUX SIBICHUN B MPUPOJIC U VISl MIPUHATHUS MPAKTUYECKUX
pelieHuid B MOBCEAHEBHOM KM3HU ISl oOecrieueHusl 0€30IacHOCTH IPU OOpAIICHUH C
OBITOBEIMH TPHOOpPAMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHECHHS 370POBbI U
COOJIO/IEHNST HOPMDAKOJIOTHYECKOTO TOBEJICHUS B OKPYXKAIOIICH cpejie; MOHMMaHHE
HEOOXOAMMOCTH MPUMEHEHHS JOCTIKEHUNW (PU3UKU W TEXHOJIOTHH JUIsl PAIllMOHAILHOTO
MIPUPOIOTIOIH30BAHHS;

9) chopMHUPOBAHHOCTh COOCTBEHHOM ITO3MIIMK 10 OTHOIICHHUIO K (PU3HYECCKOMN
uH(pOpMAITUH, MTOTYy4aeMON M3 pa3HBIX MCTOYHUKOB, YMEHHUH HCIOJIB30BaTh IMH(PPOBHIS

6



TEXHOJIOTUM JJISi TIOMCKA, CTPYKTYpUPOBaHUS, HMHTEPIPETAllUd U TPEACTaBICHUS
y4yeOHOM ¥ Hay4YHO-IOMYJISIpHOW WHGOpPMAIUK;, pPa3BUTHE YMEHUH KPUTHUYECKOTO
aHaJu3a MmoydaeMoil nHpopMaluu;

10) oBnmasenue ymeHUsMH pabOTaTh B TPYIMIE C BBHINOJHEHHEM Pa3TUYHBIX
COLIMATIbHBIX pOJIEH, TUIAHUPOBATh pPaOOTy TPYMIbl, PalMOHAIBHO PaCHpPECNiTh
JESTeIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJ€KBATHO OLICHHWBATh BKJAJ KaXXIOTO U3
YYaCTHUKOB TPYMIIBI B pEHICHUE paCCMaTPUBAEMO MIPOOIEMBI;

11) oBmagenue (chOpMUPOBAHHOCTH MPEJCTABICHUI) TMpaBUIAMH  3aIllUCH
¢usnyeckux ¢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:
00s3aTeIbHON ayAUTOPHOM yueOHOU Harpy3ku oOy4varomierocs 117 yacos;
KOHCYJIbTalus 6 4acos.

IPOMEKyTOUYHas arTecTanus 12 4acos.



2 CTPYKTYPA U COAEP KAHUE YUEBHOU JUCHUITINHBI
2.1 O0beM yueOHOI TUCHUIIMHBI ¥ BUAbI y4e0HOH padoThI

Bup yuedHoii paboTbl O0bem yacoB

MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero no nporpamMme JAuCUUIINHBI) 135
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 117

B TOM YHCIIE:

JIEKLMH, YPOKH 75
NPAKTUYECKHUE 3aHATHS 32
71ab0paTOPHBIE 3aHATHS 10
KOHCYJIbTAIUS 6
IK3aMeH 12

[TpomexxyTouHas aTTectanus B popme:
I cemecTp - apyrue GopMbl KOHTPOJIS (CpeIHUI OalT IO TEKYIIMM OLIEHKaM yCIIeBA€MOCTH )
II cemecTp — sK3ameH




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

Konanl
Coaepixanue yueOHOro MaTepuaJa, JabopaTopHble H NPaAKTHYECKHUe KOMIIeTEeHI Ui,
HanMeHOBaHMe 3aHATHS, CAMOCTOSITE/IbHAs padoTa 00y4arierocs, KypcoBast padora O6nem Vposen ¢dopmupoBanuio
(mIpoeKT) (ecsin MpeayCMOTPEHbI), HHbIE BHABI y4eOHOH padoThl B KOTOPBIX
pa3iesioB U TeM 4acoB OCBOCHHA
COOTBETCTBHH C Y4eOHBIM IJIAHOM ( B.T.4. NMPO(eCcCHOHAIbHO- crocoo0cTByeT
OPHEHTHPOBAHHOE CO/Iep KaHMe) 3JIeMeHT
NMPOrpamMMBbl
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 Mexannueckoe — IBHKEHHE. XapaKTEPUCTUKM  MEXaHUYECKOIO  JABM)KCHUS: 2 1 IIPEIMETHBIC
MEPEMEIICHUE, MYTh, CKOPOCTb. PaBHOMEpHOE NPSIMOIMHENHOE JBHKECHUE. KOMIICTCHIIMH B
OTHOCHTEIBHOCTD MEXAHUYECKOTO JBHKEHHUS. YCKOpeHHe. PaBHomepeMeHHoe COOTBETCTBUU C
npsaMosuHeiinoe aBmkenne. CBoO0aHOE mageHue Tell. PaBHOMEPHOE JBMKEHHE MO ®I'OC cpennero
OKPYKHOCTH. [IBI>KEeHHUE Tena OPOLIEHHOTO MO/ YIJIOM K TOPU30HTY. obmero
IIpakTuyeckoe 3ansitue Nel Pemenune 3agau no teme «PaBHOMepHOE H 2 2 obpazoBanus,
PaBHOYCKOPEHHOC JIBMKCHUE)). YTBEPXKACHHOTO
IIpakTuyeckoe 3ansitue Ne2 Pemienue 3amau no temMe «PaBHOMEpHOE JTBIKEHHE 2 IIpUKa3oM
110 OKPYKHOCTH. Munncrepcrsa
Tema 1.2. OcnoBbl | Conep:kanne y4eOHOro MaTrepuaJia 8 00pa3oBaHHs U
AMHAMHUKH OcHoBHas 3a1a4a n1uHaMuKH. B3anmopeiicteue ten. Cuna. Macca. IlepBblii 3akoH 2 1 Hayku PO or
Herotona. Bropoit 3akoH Herorona. Tpermit 3akoH Hserorona. MHepuumanbHble 17.05.2012 Ne 413
CUCTEMBI OTCYETA.
IIpodeccnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE 2
Cunel B mpupozne. 3aKOH BCeMUPHOro TaroteHus. Cuila TSDKECTH M BecC.
HesecomocTs. IlepBast kocMuueckas ckopocts. Cuia ynpyroct. Cuina TpeHusl.
IpakTnyeckoe 3ansitue Ne3 Pemenue 3agau no reme «3akoHbl HeroTOHa) 2 2
Pemienne 3a1a4 ¢ npod)eccCHOHATbHON HANPABJICHHOCTHIO 2 2
Jladoparopnoe 3ansitue Nel '"M3yueHue OCOOEHHOCTEH CHIIBI TPEHHS
(cxonbxxenus )"




Tema 1.3. 3aKoHBI

Conep:kanue y4eOHOT0 MaTepuaJia

e}

COXpaHeHHd B HNmnynbec Tena. 3aKOH COXpaHEHUsl MMITyJbca. PeakTuBHOE BHKeHUE. PakeTHble 2
MeXaHHuKe JIBUTATEIHN U Pa3BUTUE PAKETOCTPOCHUSI.
IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COIECP/KAHME 2
Mexanudeckas paboTa cuiabl. MomHOCTh. DHeprus. Kunernueckas sHeprusl.
IToreHnnanbpHas SHeprus. 3aKOH COXpPaHEHNs MEXaHUUYECKOM SHEPIUH.
IpakTnyeckoe 3ansaTue Ned4 Pemienue 3agay mo Teme «3aKOH COXpaHEHUsS 2
UMITYJIbCa»
IIpakTnyeckoe 3anaThe NeS PemieHue 3amau 1no teme «3aKOHBI COXPaHEHMUS 2
SHEPIUN»
Tema 1.4. Coaep:xanue yueOHOro MaTepuaJia 2
Craruka PaBHoBecue ten. YcnoBus paBHOBecus TBEpAOro tena. llnedo cunbl. MomeHT 2
cuiibl. Peryar u G110K. «30510TO€ MPaBUIIO MEXAHUKH.
Pa3nes 2. MouiekyasipHasi pu3MKa M1 TEPMOJUHAMHUKA 16
Tema 2.1. OcHoBbl | Coaepskanue y4eOHOro MaTepuajia 4 JInuHoCTHBIE,
MOJIEKYJISIPHO- OcHOBHBIE TOJIOXKEHUS MOJIEKYJISpHO-KHMHETHYecKoi Teopun. Pasmepbl u macca 2 MeTanpeaIMeTHbIE U
KHHETHYEeCKOH MOJeKyl W aroMoB. bpoyHoBckoe nBmxkenue. duddysus. Crpoenue IIpEIMETHBIE
TeoOpHH. ra3oo0pa3HbIX, JKUJAKUX M TBEpAbIX Ted. CKOPOCTH JABMIKEHUS MOJIEKYNT M X KOMIIETEHIINH B
n3Mepenue. Mneansuslii ra3. JlaBnenue rasa. Temneparypa. OCHOBHOE ypaBHEHHE COOTBETCTBUH C
MOJIEKYJISIPHO-KUHETUUECKON TEOpHH. YpaBHEHHE COCTOSHMS WJI€AIbHOIO Tasa. ®I'OC cpennero
I"a30BbI€ 3aKOHBI. o0miero
IIpakTuyeckoe 3anaTHe Ne6 Pemienue 3amau mo teMe «YpaBHEHHE COCTOSHUSA 2 o0Opa3oBaHus,
UJEAIBHOTrO rasa. I'a3oBble 3aKOHBD) YTBEPKACHHOTO
Tema 2.2. OcnoBbl | Coep:kanue y4eOHOro MaTepuasia 6 MpUKa3oM
TepmMoauHaMuKu | [IpodeccHoHATbHO-OPHEHTHPOBAHHOE COICPKAHUE 2 Munucrepcra
BHyTpeHnHss sHeprus uaeanpHoro raza. Pabora u TemioTta kak (GopMbl nepenadu 00pasoBaHus 1
SHEpruu. YpaBHEHHUE TEIUIOBOro OanaHca. AmabaTHBIN Mpoliecc. Haykn P® ot
IlepBoe HauaI0 TEPMOAMHAMMKH. BTOpOE Havano TepMOIMHAMUKH. 17.05.2012 Ne 413
IIpodreccnoHanbHO-0PHEHTHPOBAHHOE COCP/KAHME 2
TermoBble nBurarenu. [IpuHUWN HEUCTBUS TEIIOBOM MallWHBL. XOJOAWIBHUK.
KIIJI renmoBoro neurarens. ki Kapao. Oxpana npupons!.
IIpakTnueckoe 3ansaTue Ne7 Pemenue 3amau no Tteme «llepBbIii 3akoH 2

TepMOAMHAMUKK.  lIpuMeHeHune  mepBoro  3akoHa  TEPMOJMHAMHUKU K
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H30ITPOICCCaAMD).

Tema 2.3. | Conepxanue y4eOHOI0 MaTepuaJia 6

ArperatHbie IIpodeccoHAIBLHO-OPHEHTHPOBAHHOE COJAEPKAHHE 2 1

COCTOSTHHU A Hcnapenne u konaeHcanus. HaceimeHHsli map. AOCOMIOTHAS U OTHOCUTENIbHAs

BellecTBa. BJIIAXHOCTh BO3ayXxa. Touka pocbl. Kunenue. Ileperpersiii map u ero

®da3oBbIe UCIIOJIb30BaHUE B TEXHUKE. XapaKTEPUCTUKA KUIKOT0, TBEPJAOTO U ra3000pa3HOro

nepexoabl cocrosHus BemecTsa. Ilnazma. Kpucrammueckue u amopdHsie Tena.
Pemienue 3a1a4 ¢ npoecCHOHANBLHON HANIPABJICHHOCTBIO 2 2,3
JlaboparopHoe 3ansaTne Ne2 «3MepeHne OTHOCUTEIBbHON BIQXKHOCTH BO3/1yXa»
IIpakTuyeckoe 3anaTue Ne§ Pernienue 3a1au rno reme «Bina)kHOCTb BO3TyXa». 2 2

Pa3nen 3. DiekTpoanHaMuka 32 JluunocTtHbIE,

Tema 3.1. Copneprxanue y4yeOHOIro MaTepuasia 9 MeTanpeIMETHBIE U

DIIeKTpHYecKoe ONEKTpUYECKHE 3apsibl. 3aKOH COXPAHEHMs D3JIEKTPUUYECKOTO 3apsiia. 3aKOH 2 1 IIPEIMETHBIC

nmoJjie Kynona. Dnexrpuueckoe nosue. HanpsbkeHHOCTD 35ekTpuueckoro nods. [punmun KOMIICTCHIINN B
CYNEPHO3UIMH MOJIEH. COOTBETCTBUHU C
IIpodeccnoHaILHO-0PHEHTUPOBAHHOE COAEPKAHUE 2 ®I'OC cpennero
Pabota cun snexrpocratnueckoro mnons. IloTeHuuman. Pa3sHOCTh MOTEHIMANOB. oburero
OKBUMOTEHIIUANIbHBIE  TMOBEepXHOCTU. CBS3p MEXKAYy HANPsDKEHHOCTBIO | o0pazoBanwus,
Pa3HOCTBIO MOTEHUHAIIOB DJIEKTPUYECKOro Ioss. [IpoBOAHUKU B 3JIEKTPUYECKOM YTBEPAKACHHOTO
nosie. JInnJIeKTpUKH B 3IeKTpU4ecKoM noJie. Ilosspusanus AM3IeKTpUKOB. OpUKasoM
IIpakTyeckoe 3ansaTue Ne9 Pemenue 3a1au 1o reMe «NEKTPUUYECKOE MTOJIE» 2 2 Munncrepcrsa
IIpakTuyeckoe 3ansiTue Nel( Pemenue 3amayu o reme «JIEKTPUUECKOE TTOJIE 2 obpasoBaHus 1
Konnencaropsl. CoerHeHHe KOHIEHCATOPOB B OaTapero. DHeprus 3apsKeHHOTO 1 1 Hayku PO ot
KOHJIEHCATOpa. DHEPTUs MIEKTPUIECKOTO MOJIS. 17.05.2012 Ne 413
Jlpyrue ¢opMbl KOHTpOJs (cpeaHuii Oa/ul MO TeKyIIMM OLICHKaM
yCIeBaeMoCTH)

Bropoii cemecTp

IIpogeccnoHaIBLHO-0PHEHTHPOBAHHOE COAEPKAHNE

Tema 3.2. 3akonbl | Coep:kanue yueOHOro MaTepuajia 10

MOCTOSTHHOI'0 IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COICP/KAHME 2 1

TOKa VYcnoBus, HEOOXOAUMBIE ISl BOSHUKHOBEHHS U MOJACPKAHUS IIEKTPUUECKOTO

Toka. Cuila TOKa U IUIOTHOCTh TOKA. 3akoH OMa i yyacTKa LeNU. 3aBUCUMOCTb
JIEKTPUUYECKOr0 CONMPOTHBIICHHUS] OT MaTepuala, JJIMHbI U IUIOMAAH NOMEPEYHOTo
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CEYEHUS] MPOBOJHUKA. 3aBUCUMOCTb  COIPOTHUBJIEHUS IMPOBOAHUKOB  OT
TEMIEPaTYypPBhI.

OJIC ucrouynuka. 3akoH Oma mis mojaHod nenu. CoenuHEHHWE MPOBOIHUKOB.
CoenHeHNEe UCTOYHUKOB 3JIEKTPUUECKON S3HEPTUH B OaTapero.
IIpodeccoHAIBLHO-OPHEHTHPOBAHHOE COJAEPKAHHE

TernmoBoe neiicTBue snekTpuyeckoro Toka. 3akoH Jxoyns-Jlenma. PaGora u
MOIITHOCTD JJICKTPUUYECKOTO TOKA.

HpaKaneCRoe 3aHsATHE N 6 «3aKOHBI IOCTOSHHOT'O TOKa)

Pemenne 3a1a4 ¢ npogecCHOHATLHONH HANIPABJIEHHOCTbIO
Jladoparopnoe 3ansitue Ne3 «lI3ydyeHne 3aKOHOB TIOCIEIOBATEIBHOTO U
NapaJuIeIbHOTO COEIMHEHMS] IPOBOJHUKOBY

2,3

Pemienue 3a1a4 ¢ npodeccHOHATbHON HANIPABJIEHHOCTHIO
JladoparopHoe 3ansitue Ned «M3mepenue D/[C u BHYTpEHHEIr0 CONPOTUBICHUS
HMCTOYHUKA)

2,3

Tema 3.3.
DileKTpuYecKuii
TOK B Pa3JINYHbIX
cpeaax

Coaep:xxanue yue0HOro MaTepHaJia

(o3}

IIpodeccuoHaIbLHO-0PHEHTHPOBAHHOE CO/Iep:KAHUE
DNEeKTpUYeCKUid TOK B MeTallax. OIEKTPUYECKHH TOK B AJIEKTPOJIUTAX.
Onektponu3. 3akoHsl Dapajes. [[puMeHeHne 2eKTpoIn3a B TEXHUKE.

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/lePKAHUE
ONeKTpUYecKui TOK B ra3ax M Bakyyme. Monuzanums ra3a. Buasl ra3oBbIX
paspsaoB. [lonstue o miazme. CBONCTBA M IPUMEHEHHUE 3JIEKTPOHHBIX TYYKOB.

OnekTpudyeckuif TOK B  modynpoBogHHkax. CoOCTBEHHass IMPOBOJUMOCTh
M0JIyIPOBOIHUKOB. [107yIIpoBOJHUKOBBIE TPHUOOPHI.

Tema 3.4.
MarbuuTHoe 1moJjie

Coaep:xanue yueOHOro MaTepHaJia

IIpodeccoHAIbLHO-OPHEHTHPOBAHHOE COJAEPKAHUE

Bekrtop wuHAaykuuu MarHuTHOoro moss. JleficTBME MAarHUTHOrO 1O  Ha
OpSIMOJIMHEMHBIH TpPOBOAHUK C TokoM. Cuna Awmmepa. 3akoH Awmrepa.
BzaumojelicTBrue TOKOB

JelicTBue MarHuTHOrO TmOJds Ha JABWXKymuica 3apsa. Cuna  Jlopenna.
OnpeneneHne yaeabHOro 3apsaaa. Y CKOpUTEIN 3apsyKeHHBIX YaCTHII.

IIpakTnyeckoe 3ansaTue Ne7 Pemenue 3a1a4 «MarHuTHoe 1ose»

N

Tema 3.5.
JIEKTPOMarHuTH

Conep:kanue y4eOHOT0 MaTepHuaJia

OnexkrpomarauTHas uHaykius. [Ipasuno Jlenna. 9J1C MHAYKIIMU B JBHXKYIIUXCS

N
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ast MHIYKIUSA

IMPpOBOJIHHKAX. SIBnenune CAMOWHAYKIIUH. HH,HYKTI/IBHOCTI). BHepFI/IH MarauTHOTI'O
I10JI41.

IpakTnyeckoe 3ansitue Ne§ Pemienue 3agau «J1€KTpOMarHuTHasE MHIYKIIUSD) 2 2
Pasnea 4. Kosie0anusa 1 BOJIHBI 12
Tema 4.1. Copnepxxanue yueOHOIro MaTepuaJa 6 1 JInunoctHsle,
Mexannueckue KonebGarenbnoe  aBmwxkenue.  ['apmonmueckue — kosjebOanusa.  CBoOoOIHBIE 2 METanpeaMETHBIE U
KoJIe0aHus MexaHudeckue Konebanus. [IpeBpamieHue SHEpPruM TNpu  KosebaTeabHOM IpeIMETHbIE
nBwkeHUH. llomepeuHble W TPOJOJIbHBIE BOJIHBL. XapaKTEPUCTHUKU BOJIHBI. KOMIIETEHIIU B
3ByKkoBbIe BoJHBI. MIHTepdhepennns BomH. [lonsrue o nudpakyum BOIH. COOTBETCTBUHU C
Pemenue 3a1a4 ¢ npodeccMoOHAILHOI HANPABJIEHHOCTHIO 2 2,3 ®I'OC cpennero
JlabopaTopnoe 3ansitueNeS «/3yueHue 3aBHCHMOCTH IIepUOJa KoJeOaHUI ob1iero
HUTSHOI'O MAasATHUKA OT JIJIMHBI HUTH) o0Opa3oBaHus,
IIpakTuyeckoe 3anaTue Ne 9 Pemenue 3amau «MexaHUuecKHe KOJI€OAHUS U 2 1 YTBEPKIAECHHOTO
BOJIHBI» IIpUKa3oM
Tema 4.2. Coaep:xxanue yue0HOro MaTepHaJia 4 Mumnucrepcra
uekTpoMarHuTH | CBOOOIHBIE AyleKTpoMarHuTHBIE Konebanusi. @opmyna Tomcona. IlpeBpamenne 2 1 00pasoBaHus 1
ble KoJIeOaHust JHEpPruu B K0JIeOaTeIbHOM KOHTYpE. I'eneparop HE3aTyXarolux Hayku PO ot
AJIEKTPOMArHUTHBIX KoJieOaHui. BeIHYXI€HHbIE 2JIEKTpHUECKHe KoJeOaHusl. 17.05.2012 Ne 413
IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COCPKAHME 2
IlepemenHbi TOK. EMKOCTHOE W WHAYKTUBHOE CONPOTHUBJIEHUS MEPEMEHHOTO
Toka. 3akoH OMa JUIsl IeNU epeMEeHHOro Toka. Pabora 1 MOIIHOCTh NEPEMEHHOTO
Toka. ['eHepatopbl Toka. Tpancpopmaropsl. Ilomydenue, mnepemada
pacnpeneseHue JIEKTPOIHEPTUN.
Tema 4.3. Conep:xanue yueOHOTro MaTepuaJia 2
DJIEKTPOMArHUTH | DJIEKTPOMAarHUTHOE I0JIe KaK 0CcOOBI BUJ MaTepuu. DIIEKTPOMArHUTHbBIE BOJIHBI. 2 1
b€ BOJIHbI Bubparop ['epua. OTKpbIThIN KOeOaTENbHBINA KOHTYD.
N3o0perenne pagno A.C. IlonoBeiMm. Ilonstue o panuocBsasu. Ilpumenenue
2JIEKTPOMArHUTHBIX BOJIH
Pasnea 5 OnTuka 12
Tema 5.1 Copepxanue y4eOHOIro MaTepuaJa 2 JIn4HOCTHBIE,
IIpupona cBera CKOpOCTh paclpOCTPaHEHHsI CBETA. 3aKOHBI OTPAKEHMSI W NPEITOMIICHHS CBETA. 2 1 METanpeaMETHBIE U
ITonHoe oTpaxeHue ceta. JIuH3bl. ['Ma3 kak onTuyeckas cuctema. OnTudeckue IIPEAMETHBIE

IPUOOPHI.

KOMIICTCHIINU B
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Tema 5.2 Conep:kanue y4eOHOT0 MaTepuaJia 6 COOTBETCTBUU C

BosiHoBbIC Wutepdepennust cBera. KorepeHTHOCTh CBETOBBIX Jydeld. MHTepdepeHnms B 2 ®I'OC cpennero

CBOIICTBA CBeTa TOHKMX IuleHKax. Konbua HeroToHa. Vcnone3oBanue nHTepdepeHIun B HaAyKe U ob1ero
texnuke. Judpaxkuus ceera. Judpakuus Ha menu B HapalieNbHBIX JIydax. oOpa3oBaHus,
JludpakumoHHas pelieTka. YTBEPKACHHOIO
[Tonspuszanuss  MOMEPEYHBIX  BOJIH. [Tonspuszauusa  cBera. JIBoiiHOE 2 MPUKA30M
ayyenpenomiuenue. [lomsgpounsr. Jucnepcus ceera. Buasl cnektpoB. CrneKTpbl Munucrepcersa
ucrmyckanus. CHeKTpbl TOTJONICHUs. YibTpaduoneroBoe u  HH(PpaKpacHoe o0pazoBaHUs U
u3ny4yeHus. PeHTreHoBckue siyuu. VX npupoa u cBOiCTBa. Hayku PO ot
INpakTuyeckoe 3ansitue Nel0 Pemenue 3amau  «lIpenomieHue  cBera. 2 17.05.2012 Ne 413
JludpaxknuoHHas pemeTka»

Tema 5.3. Coaep:xxanue yue0HOro MaTepHaJia 4

CnenuanbHas [Toctynarel OiHmuTeiiHa. IIpocTpaHCTBO W BpeMsi CIELUATIBHOW TEOPHUH 2

Teopus OTHOCUTEJIBHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.

OTHOCUTEJIbHOCTH | OCHOBHBIE CJIEACTBUS U3 MOCTYJIaTOB TEOPUM OTHOCUTEIbHOCTU. CBSI3b Macchl U 2
SHEPIUU CBOOOJHOM YacCTHIIBl. DHEPrusi MOKOs. ODJIEMEHTHl PeNsiTUBHCTCKOM
JUHAMHUK.

Pa3nes 6. KBantoBasi pusnka u siiepHas 10

Tema 6.1. Coaep:xanue yue0HOro MaTepHaJia 4 JInuHoCTHBIE,

KBanToBas IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COIEeP/KAHME 2 MeTanpeaIMeTHbIE U

ONTHKA KBanToBas runoresa [lnanka. Buemnuil ¢potosnexrpuyeckuii 3pdexr. PoToHBI. IIPEAMETHBIE
Bnaytpennuii poroaddexr. Tunbl dortosrnementoB. [aBnenue cBera. [lonsitue o KOMIIETEHIINH B
KOPILYCKYJIIPHO-BOJIHOBOM IIPUPOJIE CBETA. COOTBETCTBUH C
IlpakTuyeckoe 3ausitue Nell Pemenne 3amau "®opmysna DitHinTelHA Ui 2 @®I'OC cpennero
dororddexra. DoTonb!" o011ero

Tema 6.2. @usuka | Conep:kanue yueOHOro MarepuaJia 2 oOpa3oBaHus,

aroma Pa3BuTHe B3rnsaoB Ha cTpoeHHE BeniecTBa. SnepHas monens atoma. OnbIThl . 2 YTBCPKICHHOIO
Pezepdopna. Monens atoma Bogopoza o H. bopy. ['mnoresa ne bpotinsi. IIPUKA30M

Tema 6.3. Pusuka | Copepxkanne y4eOHOro MarepuaJia 4 Munucrepcrsa

aTOMHOIO siApa EcrecTBeHHass paaMOaKkTUBHOCTh. 3aKOH paJMOAaKTHBHOTO pacnaga. CrnocoOsl 2 0bpa3oBaHus 1
HAOJNIOZICHUSI U PErHCTpallMK 3apsHKEHHBIX 4acTull. CTpoeHWe aTOMHOTO sapa. Hayku P® ot

17.05.2012 Ne 413

Jedexr maccel, 3HEprusi CBSI3M M YCTOMUMBOCTb ATOMHBIX sijep. SlaepHbie
peaknuu. McKkyccTBeHHas: pailiOAKTUBHOCTb.

14




IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COACPKAHUE

Henenune Ttsokenslx spep. lLlenmHas sAnepHas peaxkuus. Ympasisiemas LEIHAas
peakuus. SnepHslii peaktop. llomydyeHune paanoakTHBHBIX H30TONOB U HX
npuMeHeHue.  buosiornyeckoe — OEHCTBUE  PAJAMOAKTUBHBIX  H3JIYyYCHHI.
DJIEMEHTAPHBIE YaCTULIBL.

Pa3nen 7. ActpoHoMus 6
Tema 7.1. Bunumbie nBrkeHrss HEOSCHBIX Tell. 3aKOHBI IBMKeHHS TutaHeT. CucreMa 3eminst — 2 JlnaaocTHEIE,
Coaneunasi Jlyna. ®usndeckas mpupoja riaHeT u MabiX Tel1 COJTHEUHON CHCTEMBI. METaNpeAMETHBIE U
cucremMa npeaMeTHbIe
Tema 7.2. Connue. OcHOBHBbIE XapaKTepUCTHKU 3BE37. BHyrpennee crpoenue CoiHia u 2 KOMIIETEHIINH B
CoJuHiie 1 3BE31bl. | 3BE3]1 [NIABHOM MOCIEA0BATEIHOCTH. DBOJIOLHNS 3BE3I. COOTBETCTBUHU C
Tema 7.3. Mrneunsiii Ilyte — nama ramaktuka. [amaktuku. CTpoeHUE U DBOJIOLMS 2 ®I'OC cpennero
Crtpoenue Bcenennon. o01iero
Bcenennoii. oOpa3zoBaHus,
YTBEPKACHHOTO
MIPUKA30M
Munucrepcrsa
oOpa3oBaHus U
Hayku PO ot
17.05.2012 Ne 413
KoncyabTanun 6
IIpome:xkyTouHasi aTTecTAMS - IK3AMEH 12
HToro no nucuuninge 135
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3. YCJIOBUSI PEAJIM3ALMA TIPOTPAMMBI  YYEBHOM
JTUCHUATIIMHBI

3.1 TpebéoBaHusi K MHHUMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecre4eHNI0 y4eOHOM TMCHUTIMHBI:

Peanuzammsi mporpaMmbl JUCITUIUTHHBI TpeOyeT HaMW4YUs y4eOHOTO KaOWHETa
bU3HUKY ISl IPOBEICHUA 3aHATUHN JIEKIIMOHHOTO TUIA, TPAKTUYECKUX 3aHATUN, B TOM
YHUCJi€ TPYIINOBBIX, WHJIWBUAYAIbHBIX, HUCBMEHHBIX, VYCTHBIX KOHCYJbTAIIHH,
TEKYIIETO KOHTPOJISL U IPOMEKYTOYHOM aTTeCcTalluu.

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

- cHelUaJM3upoBaHHas  MeOenb  (CTONbI, CTyJdbsi MO  KOJHUYECTBY
oOyyarommxcsi);

- IOCKa yYCHHYECKasl.

TexHuyeckue cpeacTBa 00yUeHUs:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.

VYyeOHo-HarIsIIHBIE  TOCOOMS:  TUTaKaThl, Y4eOHO-HAIVISIAHBIE IMOCOOUS,
oOecrieynBaIIMe TEMAaTHUUYECKWE  WUIIOCTpallMM 1o  pabodedt  mporpamme
JTUCUUIUINHBI, B TOM YUCJIE, BUJEC0-ayAHO MaTEpHabl, KOMIIbIOTEPHBIE TPE3EHTAIUU.

KomrmbroTep uMeer 10CTyn K 3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAM, BBIXOJI B
robanbHyt0  ceTh  VIHTepHeT, OCHalleH JMICH3UOHHBIM  IPOrpPaMMHBIM
00ecreYeHHUEM.

3.2. YyeOHO-MeTOAMYecKOe W HHPOpMaLMOHHOEe o0eclevyeHuUe
peanu3anuu y4e0HOM JUCUUIINHBI

OcHoBHbIE yueOHbIe U3IaHUS
1. Msxkumes, I'. S. ®uszuka: 10 kmacc: 0a30BbIi U yriayOJEHHBIM YpOBHH:
yueOnuk / I'. S. Msxkumes, b. b. byxosues, H. H. Corckuii ; noa pegakuueid H. A.
[TapdentreBoii. — 10-e u3n. — Mocksa : [Ipocsemenue, 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.
[TapdenTtbeBoii. — 11-e u3n. — Mocksa : [Ipocsemienue, 2023.
3. JmutpueBa B.®. duszuka mis npodeccuid U CHEMUATLHOCTEH 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 ns npodeccuid U cnenuaibHOCTEH 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. Yacth 1: yueOHUK W OPaKTUKYM 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 obOpazoBanue). — ISBN 978-5-534-09159-5. — Texkcr:
anektponHubii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/
6. Kanmamuukos, H. II. ®wusuka B 2 4. Yacte 2: y4eOHUK U NPAKTHKYM IS

cpennero npodeccuoranbHoro oopazosanms / H. I1. Kamamnaukos, C. E. MypaBbeB.
— 2-¢ mw3a., ucnp. u non. — Mocka: MUznatensctBo Opaiitr, 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 npodeccuonaibHoe oopazoanue). ISBN 978-5-406-06464-1

ﬂonoanTeanme yqeﬁmﬂe 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 obOpazoBanme). — ISBN 978-5-534-05702-. 2020 IOpaiit-
https://urait.ru/book/

Q. Mycun, FO. P. ®wusuka: xoneOaHus, ONTHUKA, KBaHTOBas (uU3UKA: ydeOHOE
mocobue I cpearero mnpodeccuoHanbHOro oopazoanus / FO. P. Mycun. — 2-¢
u3A., ucop. u jgon. — MockBa: MzmarensctBo 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
TEPMOJIMHAMHKKA: yaeOHOe rmocoOue sl cpeiHero mpodeccuoHaabHOro 00pa3oBaHUs
/ 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 KOpaii [caiit]. — URL: https://urait.ru/bcode/

HNuTepHer-pecypcesnl
11.  www.fcior.edu.ru (PenepasibHblil EHTP WHPOPMAIIMOHHO-O0OPA30BATEIBHBIX
PECypcoB)
12.  www.dic.academic.ru (Akagemuk. CroBapH ¥ SHIIUKJIOICTUH )
13.  www.booksgid.com (DnexTpoHHast OubiaroTeKa)
14, www.globalteka.ru (I'mo6anbHas GubMMOTEKA IEKTPOHHBIX 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 06pa3oBaTeIbHBIA MOPTA)
18.  www.ru/book (DnekTpoHHass OnOIMOTEYHAS CHCTEMA)
19.  www.alleng.ru/edu/phys.htm (O6pa3oBarenbHble pecypchl HMHTepHeTa -
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 (Snepras ¢pusuka B IHTEpHETE)

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. DJeKTpoHHBIH  pecypc  mUPpoBoil  oOpaszoBarenbHOU  cpenbl  CIIO
PROFo06pa3zoBanue;

MeTtoauyeckue yKkazaHusi JAJsl 00y4AIOIIHXCS 110 OCBOEHUIO THCIIUTLTHHBI
28. Mertoanueckne yKazaHus s 00ydYaroIUXCsl TIO0 BBITIOJHEHUIO MPAKTHYECKUX
paboT.

29. Meroauueckue yKa3zaHUs JJIs 0O0OyUJaIONIUXCS MO BBITTOJHEHUIO JIA0OPATOPHBIX
paboTt
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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 TOPJOCTH U YBAXKEHHMSI K HUCTOPUU U JOCTHXKEHUSIM
OTEYECTBCHHOH (pu3muecKoi HayKH; (PU3MUECKU IPaMOTHOE MOBEJICHHE B
po¢eCCUOHAIBPHON JIEATETLHOCTH U OBITY IPU 0OpaIeHUuH ¢ MprudopaMu
U yCTPOMCTBAMHU;

- TOTOBHOCTb K IPOAOJDKEHHIO OOpa30BaHMs M IOBBIIICHUS
KBaTMpUKAIMA B H30paHHON MNpPOPECCHOHATBHON NeATEITFHOCTH U
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 CaMOCTOSITETILHO JOOBIBATh HOBBIE IS ce0s1 (Pr3MUecKue
3HaHUS, UCHOJb3YS JIs 3TOTO JJOCTYIHbIE HCTOYHUKH HH(POPMALINY;

- 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
METOJIOB MO3HAHUS (HAOIIOEHMS, ONTMCAHUs], U3MEPEHHUS, SKCIIEPUMEHTA)
JUISL N3YYEHMSI Pa3JIMYHBIX CTOPOH OKPYXAIOUIEH ENCTBUTEIILHOCTH;

- HCIOJIb30BAHHE OCHOBHBIX HHTEJUIEKTYaIbHBIX ONEpaLlUid:
MIOCTAHOBKM 3aJaud, (OpMyTUpOBaHMs THMIIOTE3bl, aHAIMW3a U CHUHTE3a,
CpaBHEHHUs, O000OIIEHHs, CHCTEMaTH3allud, BBISBICHUS PUYUHHO-
CIIEZICTBEHHBIX CBSI3€H, OMCKA aHAJIOTOB, (POPMYIMPOBAHUS BBIBOJIOB IS
U3Y4YEHUs] Pa3IMYHBIX CTOPOH (PU3HUECKUX OOBEKTOB, SBIEHUN U
MPOIIECCOB, C KOTOPHIMM BO3HMKAeT HEOOXOAUMOCTh CTaJKUBAaThci B
npodeccuonanbHoOM chepe;

- YMEHHE TEHEepHpOBaTh
He0OXO0IMMBIE I UX pealn3alluy;

- YMEHHUE HUCIOJb30BaTh PA3IIMYHBIE MUCTOUYHUKU JUISL TOTYyYEHUS
¢dbuzmveckoit mHGOpMAIINH, OIEHUBATh €€ IOCTOBEPHOCTD;

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

- yMEHHE NYOJMYHO TNPEACTaBIATH PE3YyIbTaThl COOCTBEHHOTO
UCCIIEIOBaHMs, BECTH MAMCKYCCHUH, JOCTYMHO WU TapMOHUYHO coOdYeTas
cojiepkaHue 1 (HopMbI IPeCTaBIIEMON HHPOPMALIUY;

npeomemmboie:

1) chopMupoBaHHOCTH MPEACTABICHUI O POJIM U MecTe (PU3UKH U
aCTPOHOMHH B COBPEMEHHOM  HAy4YHOM  KapTUHE MHpa, O
crucreMooOpasyromeil ponu (GU3MKH B Pa3BUTUU €CTECTBEHHBIX HaYK,

unacn U onpeacidaTb  CpPCACTBa,

Texymui KOHTPOJIb:

- OMPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHUE;

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

- BBITIOJTHEHUE
nabopaTopHO pabOThI
(pponranbhas popma
paboThl)

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

BO 2 cEMeCTpe — B
dbopme sK3aMeHa.
Meron nposeieHus
IIPOMEKYTOUYHON
aTTeCTalluy -
BBITIOJTHEHHE
KOMIUIEKCHOTO 3a/1aHus
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TEXHUKHM M COBPEMEHHBIX TEXHOJOTUH, O BKIAJAE POCCUUCKUX U
3apyOeXKHBIX  Y4YCHBIX-(PU3UKOB B  pa3BUTHE HAyKd; [OHHUMAaHHE
(u3MUECKO# CyNTHOCTH HAOIIOJACMBIX SIBICHUH MUKPOMHpPA, MAaKPOMHUPA
M Meramupa; NOHMMAaHUE€ POJIUM aCTPOHOMUU B  IPAKTHYECKOU
JESTEIbHOCTH YEJIOBEKA M JAJIbHEHUIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
ponu ¢uzuku B (QOPMHPOBAHUU Kpyrozopa U (QYHKIMOHAIBHOM
IPaMOTHOCTH Y€JI0BEKa JIJIsl pELIEHMsI IPAaKTUYECKUX 3a]1a4;

2) cdhopMUPOBAHHOCTH YMEHHMH pacrno3HaBaTh (hU3HUECKUE
ABICHHS (IIPOIECChl) U OOBSICHATh MX HAa OCHOBE M3YYCHHBIX 3aKOHOB:
PaBHOMEpPHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE  JIBU)KEHHE,
cBOOO/ZIHOE TaJEHHUE Tell, [JBUXKEHHE 10 OKPYXHOCTH, HHEpLUs,
B3aNMOJICIICTBUE Tell, KojeOaTelbHOE IBUKEHHE, PE30HAHC, BOJHOBOE
nBIoKeHue; mud¢ysus, OpOyHOBCKOE JBUKEHHE, CTPOCHHUE KUAKOCTEH U
TBEpABIX TeJl, U3MEHEHUEe o0beMa TeNl MPH HAarpeBaHUM (OXJIAXKIECHUH),
TEIUIOBOE  paBHOBECHE, UCHApEHUEe, KOHJEHCAllUs,  IUIaBJICHUE,
KpUCTAJUIM3aLUsl, KUIIEHUWE, BIAXHOCTb BO3/lyXa, CBiI3b CpeIHEU
KMHETHYECKOW SHEPTHH TEIJIOBOTO ABIDKEHHSI MOJIEKYN C abCOMOTHON
TEMIIEpaTypol, NOBBIIICHHE JABJICHUS ra3a IMpPU €ro HArpeBaHUU B
3aKpBITOM COCYZE, CBSI3b MEXJIy I[apaMeTpamMH COCTOSHUS ra3a B
M30IIpoIeccax; JIEKTpU3alus TeJl, B3aUMOICHCTBHUE 3aps 0B, HArPEBAHUE
IIPOBOJHHMKA C TOKOM, B3aUMOJIEWCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKUWS, JOEHCTBUE MArHUTHOIO IIOJS HA HPOBOJHUK C TOKOM H
OBWOKYILIMICS — 3apsii, DJEKTPOMarHUTHbIE KojJeOaHus U BOJIHBI,
MPSIMOJIMHETHOE PAaclpOCTPAHEHUE CBETA, OTPaXCHHUE, MPETOMIICHUE,
uHTephepeHys, Audpakuus U MOJMSpHU3alus CBETa, AMCIEPCUS CBETA;
dotosnexkTpuyeckuit  dPPeKT, 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; DJJIGKTPUUECKUM U MarHUTHBIM  TIOJISIMH,
ANEKTPUYECKUM TOKOM, DIIEKTPOMATHUTHBIMU KOJEOAHUSIMU M BOJIHAMU;
ONTHUYECKUMU SIBICHUSIMU;, KBAHTOBBIMH SIBJICHUSIMU, CTPOCHUEM aToMa U
aTOMHOTO $7pa, PaJMOaKTUBHOCTHIO); BJaJlEHUE OCHOBOIOJATalOIUMU
ACTPOHOMUYECKUMH TOHSTUSMH, TO3BOJISIIOIIMMHU  XapaKTEpPU30BaTh
MPOLIECCHI, TPOMUCXONALINE Ha 3Be3JaX, B 3BE3JAHBIX CHCTEMax, B
MEXTaJlaKTHUYeCKOM cpezie; ABMKEeHHE HEOSCHBIX TeJ, 3BOMIOLNIO 3BE3] U
Bcenennoi;

4) BrnajeHre 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSIMH (3aKOH
BcemupHoro tsarorenus, I, II u Il 3akonsr HeroToHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEpPruM, 3aKOH COXPAaHEHHMs MMIYJbCa, MPUHIINII
CYNEPHO3UINH CHJI, MPUHIUI PABHOMPABHOCTU HWHEPIHAIBHBIX CHCTEM
OTCYETA; MOJIEKYJISIPHO-KNHETUYECKYI0 TEOpUI0 CTPOEHUS BEIIECTBA,
ra3oBble 3aKOHBI, MEPBBIH 3aKOH TEPMOJAMHAMHUKHU; 3aKOH COXPaHEHUS
3IEKTPUYECKOTO 3apsiaa, 3akoH Kynona, 3akoH OMma Al ydacTka LIETH,
3akoH OMma i1l TTOJTHOM 3JIEKTpUYEeCKOor 1enu, 3akoH J[xoynsa - Jlenua,
3aKOH 3JIEKTPOMAarHUTHOW MHIYKIUHU, 3aKOH COXPAHEHUs YHEPTUH, 3aKOH
MPSIMOJIMHEIHOTO PaclpOCTPAaHEHUs] CBETa, 3aKOH OTPaKEHUs CBeETa,
3aKOH TIPEJIOMJIEHMSI CBETa; 3aKOH COXPAaHEHUs DHEPruH, 3aKOH
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COXpaHEHMs HMITYJbCa, 3aKOH COXPAHEHHUsS OHIEKTPUYECKOrO 3apsja,
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: MarepualbHas TOYKa, WHEpLHalIbHAsCUCTEMA
0TCYeTa, UJCAbHBIN Ta3; MOJIEIH CTPOCHHUS I'a30B, KHUIKOCTEH U TBEPABIX
TeJ, TOYEUHBIH JEKTPUUECKUI 3apsi],

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

6) BIaJeHME OCHOBHBIMH METOJAMU HAY4YHOI'O II03HAHUS,
UCIOJIb3yEeMbIMU B (pU3MKE: IPOBOJUTH MPSIMbIE M KOCBEHHbIE H3MEPEHUS
(U3NYEeCKUX BEIUYWH, BHIOMpAs ONTUMAIBHBIA CIOCO0 H3MEpEeHHs WU
UCIOJb3ys HW3BECTHbIE METOJbl OLIEHKM IOrPEHIHOCTeH H3MEepeHuil,
MPOBOJIUTh HUCCIIEOBAaHHE 3aBUCHMOCTEH (PH3MUECKUX BEIMYHMH C
UCIOJb30BAHUEM  HIPSAMBIX  HM3MEPEHHMH, OOBACHATH  IOJIY4YEHHbIE
pe3yabTaThl, WUCHOIB3yd (PU3MUYECKHE TEOpUH, 3aKOHBI WM MOHATHUS, H
JenaTb BBIBOABI; COOJIOAATh MpaBwia O€30MacHOro Tpylda Hpu
MIPOBE/ICHUH MCCIIEJOBAHUH B paMKaxX ydeOHOT0 SKCIIEpUMEHTa U y4eOHO-
UCCIIEIOBATENIbCKOW  AEATENbHOCTH C  HCHOJb30BaHMEM LM(POBBIX
W3MEPHUTENBHBIX ~ YCTPOHCTB M JIaOOpaTOpHOTO  0OOpPYIOBAHUS;
C(OPMHUPOBAHHOCTh MPEJCTABICHUNH O METOAaX IOJIYy4YeHHUs] Hay4HbIX
ACTPOHOMHUYECKUX 3HAHUM;

7) chOpMUPOBAHHOCTb YMEHMSI PEIIaTh PaCUETHbIE 331a4M C SBHO
3aJJaHHON (U3NYECKON MOJENbI0, HCHOIb3ysd (QHU3UYECKHUE 3aKOHBI U
IIPUHLUIIBI; HA OCHOBE aHaJIM3a YCIIOBHS 3a/laud BBIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIIENATH (PU3MUECKUE BEIWYMHBI U (HOPMYIBI, HEOOXOAUMBIE
Ul €€ pelleHus, MNPOBOJUTH pacyeTbl M OLEHUBAaTh PEATbHOCTb
MIOJTyYEHHOTO 3HAYeHHs (U3NYECKON BEIMUYUHBI; peIlaTh KaueCTBEHHBIC
3ajaud, BBICTpauBas  JIOTUYECKH  HENPOTUBOPEUMBYIO  IETMOYKY
pacCyXI€HHII C OMOpOM Ha W3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢busnyeckue sBIECHUS;

8) chopMUPOBAHHOCTh YMEHUSI MPUMEHSThH MOJYYCHHBIC 3HAHUS
111 OOBSICHEHUS YCIIOBHM MpOTeKaHUs (PU3NYECKUX SIBICHUH B IPUPOJIE U
Ul TIPUHATHS TPAKTHYECKUX PEHICHUH B TOBCEIHEBHON KU3HH IS
oOecrnieueHnss 6€30MaCHOCTH MPH 0OpaIleHUH ¢ ObITOBBIMH MPUOOpamMu U
TEXHUYECKMMHU YCTPOHCTBAMH, COXPAaHEHHs 3J0pOBbS U COOJIIOJICHUS
HOPMDKOJIOTHYECKOTO TOBEJCHHUS B OKPYKAIOIIEH cpene; MOHUMaHHE
HEOO0XOAMMOCTH NMPUMEHEHMs JTOCTMKEHUH (PU3UKU U TEXHOJIOTUH Jis
paMoOHATFHOTO TPUPOIOTIOTH30BAHUS;

9) chopmMupoBaHHOCTh COOCTBEHHOU MO3UIIMU MO OTHOIICHUIO K
¢buznueckoil nHbopMaum, NoJydaeMon U3 pa3HbIX UICTOYHUKOB, YMEHUI
UCMOJIb30BaTh IU(PPOBBIE TEXHOJOTMU Ui MOUCKA, CTPYKTYPUPOBAHMS,
WHTEPIPETAlMA W TIPEACTaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHOU
uHpOpMallUY; PAa3BUTHE YMEHUN KPUTHYECKOTO aHalu3a MOoJIydaeMon
nH(popMaLnu;

10) oBnaseHue yMmMeHUsIMH pabOTaTh B TPYIIE C BHIIOJIHEHUEM
pa3NMYHBIX  COIMAIBHBIX  POJIEH, IJIAHUPOBaTh pabOTy TPYIIIEI,
palMoHaIbHO paclpeieNsaTh IeSTebHOCTh B HECTAHJAPTHBIX CUTYalUsX,
aJIeKBaTHO OIICHWBATH BKJIAJl KaXIOTO M3 YIACTHUKOB T'PYIIINEI B PEIICHHE
paccMaTpuBaeMoil MpoOJIeMBl;
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11) oBnagenue (CPOpMHUPOBAHHOCTH MPEICTABICHUN) MPaBUIAMHU
3anucu puznueckux Gopmyi peiabeHO-TOUeYHONU CUCTEMbl 0003HAUCHUN
JI.Bbpaiins (mu1st cnensix ¥ c1aboBUISIIMX 00YJAIONTUXCS).

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

Iloka3aTenu u KPUTECPHUH OICHUBAHUA KOMHeTeHHI/Iﬁ
ITokazaTenu u KPpUTCPHUHN OLICHUBAHUA KOMHGTCHHHﬁ, OIMMCAaHUEC IIKAaJI
OLCHHUBAHHA COACPIKATCA B IIPUITOKCHUHN 1.

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

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

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

1.2. Cucrema oueHMBaHMS Pe3y/JIbTATOB BbINOJHEHHUS 3aJaHUI

OueHuBaHue  pe3yabTaTOB  BBIIOJIHEHUS  3aJaHUM  [POMEXYTOUHOM  aTTecTalluu
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 KOMIETEHINH, KOTOpble HE00X0AUMBI 1151 3PPEKTUBHOTO BBHIIOIHEHUS 3a/1aHUS;

HAJIe)KHOCTU OLIEHKM — CHUCTEMa OLICHMBAHMS BBIIIOJHEHHS 3aJaHuil JoJbKHaA 00Jaaarh
BBICOKOM CTENEeHbIO YCTOWYMBOCTH NPU HEOAHOKPATHBIX OLIEHKAaX YPOBHS C(HOPMHPOBAHHOCTHU
3HAHUW, YMEHUH, MPAKTUYECKOIO OIbITa, OOMMUX U NPOPECCHOHAIbHBIX KOMIETEHLIMH
oOyuaromuxcs;

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

OOBEKTUBHOCTH OLIEHKHM — OILICHKA BBIIIOJIHEHUS KOHKYPCHBIX 3a/JaHUN JIOJKHA OBITh
HE3aBUCUMOM OT OCOOGHHOCTEH MpOo(ecCHOHAIBbHOW OpHUEHTALMM WIM  TpearoYTeHUH
IIPENOIABATEINIEH, OCYIECTBISIOIIMX KOHTPOJIb WM aTTECTALMIO.

[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 nsiTu GanbHOM KBl yU4eTa Pe3yJIbTaTOB B MATH OAJIbHYIO OLIEHOUHYIO IIKAJTY:

Ounenka Kosnn4yecTBo 0a/1510B, HA0paHHBIX 32 BBIIOJIHECHHE
TeOPeTHYeCKOro M NPAKTHYECKOr0 3aJaHM,
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. KOHTPOJILHO-01l€eHOYHbIE CPeICTBA
1.3.1 3apnanue:

3ananue:
1.CoGecenoBanue no Bonpocam (2 Bompoca).
2. Pemnts 3agauy.

IIpumepHbIe BONPOCHI codece10BAHNS

1 MexaHndeckoe IBMKEHHUE: OMPEACIICHUE, TPACKTOPHS, IPOUJECHHBIA MyTh, TEPEMEILICHUE,
CBSI3b MIEPEMELIEHHUS C KOOPIUHATAMH TEJIA.

2 PaBHOMEPHOE JABMKEHHE: OMPEACICHUE, CKOPOCTh, IEPEMEIIICHUE, YPABHEHUE JBUKCHHUS.

3 I'paduk paBHOMEpPHOTO BIKEHUS. PaccMOTpeTh Ha mpumMepe:

4 PaBHOYCKOPEHHOE JBHKECHUE: ONPEIEIECHUE, YCKOPEHHUE, CKOPOCTh, IEPEMENIEHHUE.

5 I'paduk ckopocTH IpU PAaBHOYCKOPEHHOM JIBHYKEHUH.
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PaccmoTtpeTs Ha npumepe:

6 CBoboaHoOe majeHue Ten. Y cKkopeHue cBoOoHoro najaenus. Kunemarnyeckue ypaBHEHUs
pu CBOOOTHOM TIa/ICHHH.

7 JIBUMKEHUE MO YTIJIOM K TOPU3OHTY.

8 PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.

9 Unepuus. [lepriit 3akoH HeroToHA.

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

11 Tpertwnii 3akoH HproTOHA 1 €r0 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 COXpaHEHUs! UMITYJIbCca

18 Mexanndeckas paboTa U MOIITHOCTb.

19 Kunetnueckasi sHEpTHUs.

20 TlorenuuanbHas YHEPTHUSL.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPIHH.

22 CBoboaHble U BBIHYXJIEHHbIE MeXaHudyeckue konebanus. [lapameTpsl koiebaTenbHOTO
neuxkenus. [lepron konebanuii MaTeMaTHYECKOTO U PYKUHHOTO MasTHHUKA.

23 MexaHuuecKHe BOJHBI: OIpPEACIICHUE, YCIOBUS BO3HUKHOBEHMS, BUIBI BOJIH, JIJIMHA
BOJIHBI.

24 3ByKOBBIC BOJHBI: OIpEACICHUE, HCTOYHUK 3BYKOBBIX BOJH, CKOPOCTh 3ByKa B
Pa3IMYHBIX CpellaX, XapaKTePUCTHKHU. YIIbTPa3BYK U €ro MIPUMEHEHHE

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. UneanwHbiil ra3. OcHoBHOe ypaBHeHne MKT. CBsA3p naBieHuss HJ€aIbHOTO Tras3a ¢
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. YpaBHEHUE COCTOSIHHS UJICATbHOTO Ta3a (ypaBHeHue MeHeneeBa-Kiamelipona).

30 M3otepmudeckuii mpoiiecc: onpezeneHue, 3akod boiins-MapuoTra, rpaduku mpoiecca.

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

32 M3oxo0pHBIii mporiecc: onpesaenenue, 3akoH lapms, rpaguku mporecca.

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

34 HacebleHHbId 11ap. 3aBUCUMOCTb JIaBJICHUSI HACBIIIEHHOTO TIapa OT TEMIEPATypPhl

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

36 Kpucrammmueckue Tena u amopdusie Tena. [lnapnenue. Y nenpHast TeMiaoTa MIaBIeHUS.

37 BuyTpeHHss oHeprus. BHYTpeHH:s sHeprus 0JIHOAaTOMHOTO HJealbHOro raza. Crocoobl
W3MEHEHUs BHYTPEHHEHN YHEPruu.

38 Pabora B TepMOIMHAMUKE.

39 IlepBbiii 3akOH TepMOAMHAMHUKHU. [IpuMeHeHue nepBOro 3akoHa TEPMOAMHAMUKH K
M30IPOLIECCaM.

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

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

423nexTpoeMKocTh. KoHaeHcaTOphl. DHEPrus 3apssKEeHHOTO0 KOHIEHCATOPA.

43 Buabl COEIMHEHUS! KOHJIEHCATOPOB
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44 DnexTpUuYECKUH TOK: ONpEEIICHUE, HaIlpaBJICHHUE, XapaKTEpUCTUKU. 3akoH Oma amns
yuyacTKa Lenu

45 TlocnenoBaTenbHOE W MapauieIbHOE COEAMHEHUE MPOBOJHUKOB, OCOOCHHOCTH 3THX
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  DnexTpuyeckuid TOK B mosynpoBogHukax. CoOCTBEHHas  MPOBOJAMMOCTD
IIOJIYTIPOBOJIHUKOB

49 ITpoBOAMMOCTH MOJTYIPOBOJHUKOB MPHU HATUYUH TPUMECEH.

[TomynpoBOTHUKOBBIE TPHOOPHI

50 MarnuTHO€e 10JIe: OIpeJielIeHUe, HallpaBlieHUe, IPaBUIIO IPABOM PyKH, XapaKTEepUCTUKH
noJyigs (MarHUTHasE WHAYKLUS, MarHUTHBIM IOTOK, HAIpPsDKEHHOCTb, MAarHUTHAs INPOHUIIAEMOCTH
cpezbl). DHeprusi MArHUTHOTO MOJIS

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuio neBoit pyku

52 SIBnenue 3nekTpoMarHuTHOM nHaykuuu. [Ipasuio Jlenuna.

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

54 SBnenne camounaykuuu. ManykruBHocTs. D1C caMOMHAYKIIMU

55 CBoOoHbBIE U BBIHYKJICHHbIE 3JI€KTpOMarHuTHele Kojaebanus. KonebaTeabHbIN KOHTYD.
[lepro cBOOOIHBIX IEKTPUUECKUX KOIeOaHUI

56 IlepemenHslii Tok. Llenu nepeMeHHOro TOKa ¢ aKTUBHBIM CONPOTUBIICHUEM, C KaTyLIKON
Y KOHJIEHCATOpOM. JIeMCTBYIOIIME 3HAYEHUS CHUJIbI TOKA U HANIPSKEHUS

57 Tpanchopmaropsl. Koaddurment tpanchopmanuu. [Ipumenenns tpanchopmaTopos.

58 DnexTpoMarHUTHbIE BOJHBI W UX OKCIEpUMEHTallbHOE OOHapyxeHue. CBolcTBa
3JIEKTPOMArHUTHBIX BOJIH. OTPBITHIN KOJIeOaTeIbHbIH KOHTYP

59 N3obperenne paguo A.C. Ilonossim. [IpuHIMT pagrocBsi3zu

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

61 Ilpenomnenue ceera. 3aKOH MPETIOMIIEHUS CBETA

62 IlonHoe oTpaxxeHHE 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 115 hoTodPdexra

70 ®otonsl. [Ipumenenue pororddexra

71 Crpoenue atoma. OnbiTel Pezepdopaa.

72 Iloctynatel bopa. ATom Bogopona o bopy

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

74 S nepubie cunbl. CTpoeHUE aTOMHOTO s11pa

75 DHeprus CBA3W aTOMHBIX SA1€Ep. S nepHbIe peakuuu

76 Jlenenue TsokenbIX aaep. LlenHble saepHble peakiiu

77 SInepnelii peaktop. TepMosiaepHble peakinu

78 3akoH paguoOaKTHBHOro pacnaza. [lodydeHue paauoOaKTHUBHBIX H30TONOB M HX
IIpUMEHeHne. bruonornyeckoe AecTBUE PAIMOAKTUBHBIX U3JIY4CHUI

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

80 DnekTprueckuil Tok B razax. HecamocrosrensHblil pa3psia. CaMOCTOSTENBHBIN pa3psia U
€ro BUbI

81 DneKkTpudecKkuil TOK B BAKyyMe
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82 Iloctrymarel OliHmTeiHa. IIpocTpaHCTBO M BpeMsl  CHELUAIBHONM  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
CKOpOCTBIO 72KM/4. Ha KakoM pacCTOSHUM OT MOCTa OKa)keTcsi aBToMoOmib uepe3 10c, eciau B
HayaJbHbIi MOMEHT BPEMEHU OH HaXOJWJICs OT Hero Ha pacctossHuu 0,2 km?

2. Benmocuneauct, qBurasicb paBHOMEpPHO, npoesxkaet 20 m 3a 2¢. Onpenenure, Kakol myTh
OH IPOEJET MPU JABUKEHUM C TOU ke cKopocThio 3a 10c, 20c?

3. CkonbKko BpeMeHHu OyeT magaTh Teio ¢ BhIicoThl 0,02 kM, 0,08 xM?

4. UeMy paBHa cwiia TpEHHUs, €CIIM MOCJE TOT4YKa BaroH Maccoil 20 T octaHoBuiIcs uepe3 S0
C, PO IpU 3TOM paccTosiuue 125m?

5. Uepe3 CKOJIBKO BPEMEHH OCTaHOBHUTCA aBTOMOOWIb Maccoil 1000 kr, OBMXKYIIMICS cO
CKOpOCTBIO 72 KM/4, €CIT BBIKIIOYHTH ABUraTenb? CpemHsisi cuia CONMpOTHBICHUS aBMxkeHuto 0,2
kH.

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

6. B mporiecce M30XOPHOTO OXJIAXKICHHSI JaBJICHUE ra3a YMEHbIIWIOCHh B 3pa3a. Kakoii Oblia
HayaJbHas TeMIepaTypa ras3a, €clii KOHeUHas TeMIlepaTypa craja paBHOMI 27°C u 47°C.

7. Jlna uzob6apHOro HarpeBaHus rasa, KOJU4ecTBO BemiecTBa kotoporo 800 moms, Ha 500 K
eMy cooOupu konudectBo TerioTel 9,4 MJx. Omnpenenuts paboTy raza U HU3MEHEHHUE €ro
BHYTPEHHEHN HEPrUuu

8. Ha ckoipko M3MEHWJIACh BHYTPEHHSS DHEPrHs rasa, €clid €My COOOIIMIN KOJIUYECTBO
teriotel 20 xJIx u coBepummiu padboty Han rasoMm 30 x/Dkx? ecnu eMy COOOIIMIM KOJIMYECTBO
terutoTsl 30 k/[k n coBepumim padoty Hax razom 40 kJ[x?

9. Kakoe KOIM4YECTBO TEIUIOTHI HYXHO Mepefarbh ra3y, uToObl €ro BHYTPEHHSSI dHEprus
yBenuuniack Ha 45 k/[x, ¥ mpu 3ToM ra3 cosepiumi padoty 65 klx u 0,5 MJ[x?

10. Ha kakoM paccTOSIHUM HaXOAATCS ApYT OT Jipyra TodeuHsle 3apaasl 2 HKin u 5 uKu, ecnu
OHHM B3aUMOJENCTBYIOT APYT ¢ Apyrom c cuion 9 MH? 0,05H?

1.3.2. Kpurepun oneHkn

banbl 3a
Kputepun omieHKH K TEOPEeTHYECKOMY 32 IaHUIO KpUTEepuu
OlleHKH
MakcumaJjibHbII
oama—1
1 - IEMOHCTPHUPYET TIyOOKOe, MOJIHOE 3HAHWE W MMOHUMaHue (Pu3ndecKoin 1
CYIITHOCTH PacCMaTPUBAEMBIX SIBJICHHUI U 3aKOHOB;
- JIaeT TOYHOE OIpejClIeHHe W HCTOJIKOBAHWE OCHOBHBIX TIOHSTHH,
3aKOHOB, TEOPHH, ((U3NUECKUX BEIHUMH U UX SIUHUIl U3MEPECHHS,
- BepHO 0(hOpMJIISIET COMYTCTBYIOINE OTBETY 3amucH (HOpMyIl, rpapuKu,
PUCYHKH, CXEMBI;
- TIPA OTBETE JIEMOHCTPHPYET CAMOCTOSTEIBLHOCTD CYXICHUMU, TPUBOIUAT
BEpHBIC apTyMEHTHI, JIeJIaeT MPABUIbHBIC BHIBOJIBI;
- TOCIIEIOBATEIBHO, YETKO, CBSI3HO, JIOTUYHO M 0€30IMO0YHO H3j1araet
yueOHBI MaTepuall, MPaBWIBHO U OOCTOATENHHO OTBEYAET Ha
COITYTCTBYIOIIIHE BOIPOCHI
2 - JEMOHCTPHpPYET 3HaHWe W TOHMMaHHe (U3UUYECKOH CYIIHOCTH 0,7
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paccMaTpUBAEMBIX SIBJICHUW M 3aKOHOB, UCIBITHIBACT HECYIECTBEHHBIC
3aTpyIHEHHWs B BBISBICHUU B3aUMOCBS3H (U3WYCCKHUX  SIBJICHUIA,
3aKOHOMEPHOCTEH;

- B OCHOBHOM IIPaBHJIbHO, 0€3 HM3MEHEHHsS OCHOBHOW CYyTH, JaeT
OTpescNieHUs] TIOHATUH, WCIONB3YIOTCS HAy4YHbIE TEPMHHBI TPHU
UCTOJIKOBAaHUM 3aKOHOB, TECOPHH, (U3MUECKUX BEIUYMH M HMX CIHHHUIL
WU3MEPCHUS;

- BEpHO, HO C HE3HAYHUTEIbHBIMH OIIUOKAMHU BBITIOJHICT 3aIHCH
dbopmyi, rpadKU, PUCYHKH, CXEMBI,

- TIpU OTBETE JAEMOHCTPHPYET CaMOCTOSTEIBHOCTh CYXKIICHUH, BBIBOIBI
BEpHBIC, HO HEJIOCTATOYHO apTyMEHTUPOBAHBI;

- B OINpPENEICHHOW JIOTMYECKOH TIOCIIEOBAaTEIILHOCTH  YYCOHBIN
MaTepHal U3jaraet, Ipyu OTBETE Ha BOIPOC JIOMYCKAET HECYIIECTBEHHBIE
omuOKu U (WIK) HE OoJjiee ABYX HEJOUYETOB, KOTOPBIC CTYACHT MOJXKET
UCTIPAaBUTh CaMOCTOSITEIILHO TpU TPeOOBaHMM TPEMOAABATENS; HAeT
NIPaBUJIBHBIC OTBETHI HA COMYTCTBYIONIME BOMPOCHI

- pacKphIBaeT OCHOBHOE COJIep)KaHHE Y4YeOHOro Marepuana, HO 0,5

00HapyXUBAIOTCS CYIIECTBEHHBIE MPOOENbl B MOHUMAHUH B3aUMOCBSI3U

($u3NYECKUX SIBICHUN U 3aKOHOMEPHOCTEN;

- JIONyCKaeT OMIMOKH B OMpEIEeNIeHUH M HCTOJIKOBAHWU OCHOBHBIX

MOHSITHI, 3aKOHOB, TEOpHid, (U3MUECKUX BEIMYUH W WX CIHHUIL

U3MEpPEHHs, KOTOpble MOXKET HUCHPAaBUTh CAMOCTOSITENBHO WM TIpU

HEOOJIBIION MTOMOIIH MTPETo1aBaTEeNs;

- C CYILIECTBEHHBIMH OIIMOKAMU BBIMIOJIHAET 3alUCh (HOPMYII, TpapuKOB,

PUCYHKOB, CXeM, KOTOpBIC CTYACHT TIIOCJIE 3aMEYaHHs YCTPAHSCT

CaMOCTOSITENILHO;

- CaMOCTOSITENILHO (DOPMYITHPYET OTBET Ha BOIPOC, MPUBOJIUT YACTUIHO

BEpHBIE apTyMEHTHI, OT/IEIbHBIC BBIBOJABI HENb3sl CUUTATh BEPHBIMH U

000CHOBAHHBIMU;

- HapylleHa JIOTMYecKas MOCIeA0BaTEeIbHOCTh U3JI0KEHUsl y4eOHOTO

MaTepuaia, Ipu OTBETE€ Ha BOMPOC JOIYIICHa OfHa rpyOas ommulOKa u

(unmu) Oonee NBYX HEOOUYETOB; CTYICHT HCHBITHIBAET 3HAYUTEIBHBIE

3aTpyHEHUS, OTBEYAsI HA COMYTCTBYIOIINE BOMPOCHI

- CTYOEeHT HE€ MOXEeT OOBICHUTh (U3UUECKOH  CYIIHOCTH 0

paccMaTpuBaeMbIX SIBJICHUH W 3aKOHOB, BBISIBUTH B3aWMOCBSI3H

bu3NYECKUX SIBICHUN U 3aKOHOMEPHOCTEH;

- HE 3HAeT WJIH JJaeT HEBEPHOE OIpE/IEIIEHNE M UCTOJIKOBAaHHE OCHOBHBIX

MOHITHUM, 3aKOHOB, TEOpW, (U3MUECKUX BEIMYUH M WX EIUHUIL

U3MEPCHUS;

- He BEPHO BBIMOIHSIET 3anuch popmyi, rpaduKoB, pUCYHKOB, CXeM

UTOIO 1

Kputepun oieHKH K NPaAaKTHYECKOMY 3aJaHUIO Baauel 3a
KpuTepuu
OIIEHKH
Odopmiienue yciaoBus 3a1aHUA MakcuMaabHbIT
0aja — 0,4 6anna

- BepHO 0(hOPMIICHO YCIIOBHE 3a/1auH, TIPEJICTABIICHBI BCE 0,4
(du3nUeCcCKre BETUUUHBI
- ycJIoBHeE 3a7aHus 0()OPMIICHO C HE3HAYNTEITbHBIMHU 0,2

HCTOYHOCTAMU, NPCACTABJICHBI HC BCC (I)I/I3I/I‘-IGCKI/IC BCIIMYHHBI
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- yciioBue 3a7aHus 0hOpMIICHO HEBEPHO 0
HUcnoab3oBanne pusnuecKoil CUMBOJINKH MakcuMaabHbII
o0as1 —0,5 6anaa
- BEpHO 0003HAYECHBI CUMBOJIBI B YCIIOBHH 3aJ1a4H U B OpMyIIax, 0,5
WCIOJIb3YEMBIX B PEHICHUH 3a/1a4U
- BEpHO 0003HAaYCHBI CUMBOJIBI B YCIIOBUY 3a/1a4H, JONyIIcHa | 0,4
HETOYHOCTH B (DOPMYIIax, HCIOIh3yEeMbIX B PEIICHUH 33291
- IomnyiieHa | HETOYHOCTh PH 0003HAYEHUH CUMBOJIOB B 0,3
YCIIOBUU 33724, | HETOYHOCTh B (DOPMYIIax, HCIIOIb3yEeMbIX B
peIICHUH 33a]]a9u
- JIOyIeHo 2 U 0oJiee HETOYHOCTH MPH 0003HAYECHUH CHMBOJIOB 0
B YCIIOBUHU 3a7a4H, 2 1 Oojiee HeTouHOCTel B (hopMyIiax,
WCIOJIb3YEMBIX B PEIICHUH 3a]1a91
Coluro1eHne aIropuT™Ma pelieHust MaxkcumaJbHbIi
oaJ1 —
0,3 6ay1a
- peIlICHHE 3a]]aui OCYIIECTBISCTCS 10 AITOPUTMY: ITEPEBOJT 0,3
SIMHUI] U3MEPEHUS PUBNICCKUX BEITUIHH B MeXTyHAPOTHYIO
cucremy eaunull (CH); 3anucy HeOOXOAUMBIX (PU3MUECKUX
dbopmyT; MaTeMaTHYECKH pacyer 1o (u3ndeckor Gpopmyre
- QJITOPUTM PEUICHHS 33]Ja4U 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
U3MEpeHUsT PU3UIECKUX BEITHUUH B MEXKTyHAPOIHYIO CUCTEMY
equaun (CH)
- nomyrieHa 1 ommOKka Mpu MpOBEACHUN pacyeTa nmepeBoia 0,2
SIMHUI] U3MEPEHUS PU3NICCKUX BETUIHH B Mex TyHApOTHYIO
cucremy enunui (CH)
- IOTYIIEHBI 2 OMMOKY MIPU MPOBEICHUH pacyeTa rnepeBoja 0,1
SIMHUI] U3MEPEHUS GU3NICCKUX BEITMINH B Mex TyHapOTHYIO
cucremy enunui (CH)
- HEBEPHO MPOBEJICHBI PaCUEThI ITEPEBOJIA BCEX STUHUIL 0
n3MepeHus: GU3NYECKUX BETUYUH B MeXIyHAPOAHYIO 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 MEXKTY (PH3NICCKUMHU
BEJTMYMHAMU
- MPaBWJIBHO COCTABJICHBI YPABHEHUS, CBA3BIBAIOIITNE
(u3nUecCKre BETMUUHBI
- BEPHO, HO HETIOCIIE0BATEIHHO 3aTUCaHbl JOPMYITHI B 0,4
COOTBETCTBUH C CHUMBOJIMKOM, HEOOXOJUMOM IS YCTAHOBIICHUS
COOTHOIIIEHUS CYIIECTBYIOMIETO MEXKTY (PH3NICCKUMHU
BEJTMYMHAMU
- MPaBWJIBHO COCTABJICHBI YPAaBHEHUS, CBSA3BIBAIOIITNE
(du3nUeCcCKre BETUUUHBI
- (hopMmyIIBI 3arMCaHBI MOCIIEA0BATEIHFHO, HEBEPHO 3amrcana | 0,3
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(dhopmysia B COOTBETCTBUU C CUMBOJIMKOM, HCOOXOIUMOM ISt
YCTaHOBJICHHUS COOTHOIICHHSI CYIIECTBYIOIIETO MEXKIY
(U3HYECKUMU BETHYNHAMU

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

- popMyIIBI 3aMKCaHbl HETIOCIEA0BATEIbHO, HEBEPHO 3amucaHna |
(dhopmysia B COOTBETCTBUHU C CHUMBOJIMKOM, HCOOXOIUMOM ISt
YCTAQHOBJICHUSI COOTHOIIEHHUS CYIIECTBYIOIIETO MEXKITY
(bI/I3I/I‘IeCKI/IMI/I BCIIMYNHaAMU

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

0,2

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

MaremMaTH YecKHue pacdeThbl o pu3ndeckum 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
n3MepeHuit puznueckux Bennuul (CH);
- BCE pe3yJIbTaThl MATEMaTHYECKUX PACUETOB COJIEPIKAT
U poBOE 3HAUEHUE U COOTBETCTBYIOIIEE €My 0003HAaUeHUE
eMHULIBI u3MepeHus pusndeckux BenuuuH (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
n3Mmepenuit pusndeckux BennuuH (CH);
- B OJTHOM pe3yJIbTaTe MaTEeMaTHIECKOTO PacueTa COJEPKUTCS
TOJIBKO €ro IU(PPOBOE 3HAUCHHUE
- HEBEPHO MPOU3BEAECH MaTeMaTHUECKU pacueT 1o 1 0,2
¢duznueckoil popmyie 0e3 ykazaHHs €JUHHIL U3MEPEHUIt
¢usnueckux BennuuH (CU);
- BCE Pe3yJIbTaThl MATEMaTHUECKUX PACUETOB COAEPIKAT 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 PENICHUsI BEPHOTO OTBETA 0
YcTHoe 00bsiCHeHHe pellIeHUus 3a1a4K MakcuMasibHbIH
0aJuI —
0,3 6aJ10B
- 00BSICHEHNE peIIeHUs 3a/1aHus 1T0CIIeI0BATENbHO, CBSI3HO, 0,3

JIOTUYHO, BBIBOJ apryMmCHTHPOBAH U O6OCHOBaH; IMpaBHUJIbHO U
00CTOSITENILHO JaeTCsl OTBET (OTBETHI) HA COMYTCTBYIOINE
BOIIPOC (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 [1OCIIEN0BATEIBbHOCTD, JIOTUKA 0
OOBSICHEHUS pelleHus 3alaHus (CTYACHT HE MOKET OOBbsACHUTb,
KakuM 00pa30M MPHILENT K PEIICHHUIO 3a/IaHHsI ), BBIBOJIBI HE
MOTYT CUUTAThCA apryMEHTHUPOBAHHBIMU 1 0OOCHOBAaHHBIMH;
CTYJICHT UCIBITBIBACT 3HAYUTEIIbHBIC 3aTPYyAHEHMS, OTBEYas Ha
COIYTCTBYIOILKE BOIIPOCHI

1.4. MarepuajibHO-TeXHHYeCKOe olecredyeHue Jisi MPOBeAeHHs] TPOMEKYTOYHOM
arTecTalnu
Brinmonnenue 3aganuii mpoMeXXyTOUHOM aTTeCTalliy MPOBOIUTCS B yueOHOM KaOuHeTe
«Dusukay, madboparopuu HU3UKH.

1.5 VYuyeOHo-mMeToauyeckoe uW HHGPOPMAUMOHHOe o0ecmeyeHHe JIJs1 TPOBeIEHUSA
NMPOMEKYTOYHOM aTTeCTAUM

OcHoBHBbIE yUeOHbIC U31aHUA

1. HmutpueBa B.®D. dusuka pia8 npodeccuid M CHEUATIBHOCTEH TEXHUYECKOTO
npoduns: yueOHHK AJs CTY. yupexaeHui cpen. npod. oopazosanus / B.®. Imutpuesa. - 8- usn.,
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: JlabopatopHblil npakTHKyM: yuyeOHoe mocobue/ B.®. [Imurpuena, A.B. Kopxyes, O.B.
Myprazuna : (5-e wu3n.) (B omektpoHHoMm  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. MypaBeeB. — 2-¢ W31., HCIpP. H
nomn. — MockBa: UznatensctBo FOpaiit, 2020. — 254 c. — (IIpodeccuonansHoe oOpa3oBaHue). —
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
npodeccuonamsHoro obpazosanus / H. I1. Kamamuaukos, 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. ®usnka: yue6nuk /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. Bacunwes, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ U31., UCIP. U JOI. —
Mocksa: U3narensctBo FOpaiit, 2020. — 211 ¢. — (Ilpodeccuonansuoe odpasosanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

7. Mycun, F0. P. ®usuka: xonebanus, onTHka, KBaHTOBas (uU3MKa: yaeOHOE ocodue
U cpenHero npodeccuonaabHoro odpasosanus / 0. P. Mycun. — 2-e¢ u3n., Wcmp. W JION. —
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: MexaHHMKa CIUIOIIHBIX Cpeja, MOJEKyJspHas (u3nuka 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 (EauHo€ OKHO 10CTyIa K 00pa3oBaTeIbHBIM 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 pecypesl MHTEpHETA - PU3NKa)

18. www.school-collection.edu.ru (Equnas kosutekius mudpoBLIX 00pa30BaTEIbHBIX PECYPCOB)

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 ykazaHus AJsl 00y4alOIUXCs 110 OCBOEHUIO THCIUIIHHBI

25. MeToauueckue yKa3zaHus sl 00yJaroMIUXCs 110 BBITIOTHEHUIO IPAKTUIECKUX padoT.
26. Meroanueckue yka3zaHus JJi1 00y4aromuXcsl MO BHIMOTHEHHUIO Ta00PaTOpPHBIX padoT.
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