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1. TIACIOPT PABOYEI NMPOTPAMMBI YYEBHOW JUCHMILIAHBI
0/1.06 ®U3NKA

1.1. O0JsiacTh NpuMeHeHus: padoyeil MPOrpaMMel

PaGouass mporpamma y4eOHOW NHUCIMIUIMHBI SBJISICTCS YacThIO IIPOTPAMMBI
MOATOTOBKH creluaaucToB cpeanero 3seHa (naigee — [IIICC3) B coorBeTcTBHM ¢ PI'OC
CIIO no cnenunansHocTy 38.02.03 OnepanroHHas IesITEIbHOCTh B JOTUCTHUKE.

1.2 Mecro y4eOHOl AUCHUIUVIMHBI B CTPYKType NPOrpaMMbl NMOATOTOBKH
CNIEeNUAJTHUCTOB CPEHEro 3BeHa:

VYueOHas TUCHUIUIMHA BXOAUT B 001eo0pazoBarenbHbli muki [TIICC3

1.3. leaun 1 TpeOOBAHUSA K pPe3yabTATAM OCBOCHHS Y4e0HOM TUCUMIIJIMHDI .

B pesynbrare ocBoeHUsI y4€OHOU MUCHMILUIMHBI O00y4YarONIUNCs JOJDKEH JTOCTUYb
CJIEIYIOLUE PE3YIIbTATHI:

JUYHOCHDbIE:

- YyBCTBO TOPJOCTH M YBKCHHS K HCTOPHH M JOCTHKEHHUSM OTCYCCTBEHHOM
dbu3uyecko Hayku; (puU3MUeCKH TpamMOTHOE TMOBEAEHHWE B MpodeccuoHaIbHON
NEeATENbHOCTH U OBITY IIPH 00paIllEeHnH ¢ TpUOOpaAMH U YCTPOKUCTBAMM;

- TOTOBHOCTh K IMPOJIOJDKCHHIO OOpa30BaHUS M TOBBIMICHUS KBATU(UKAIIMN B
u30paHHOM TPO(EeCCHOHATBLHON ACSATENBPHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIH
bu3HUEeCKUX KOMIIETEHIINI B 3TOM;

- YMEHHME WCHOJb30BaTh JOCTHUKEHUS COBPEMEHHON (U3MYECKOM HayKu U
(bU3HUECKUX TEXHOJOTUN ISl MOBBIIICHUS] COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHUS
B BEIOpaHHOW TPO(PECCHOHATIEHOM NeITebHOCTH;

- YMEHHE CaMOCTOSITEIbHO M0ObIBaTh HOBBIE /I ceOsi (U3MYEeCKue 3HaHUS,
WCITONIB3YSl IJIST ATOTO TOCTYIHBIC HCTOYHUKH WH(OPMAITUH;

- YMEHHE BBICTpaMBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHS B KOMaHJE IIO
pelIeHno o0IIUX 3a/1ay;

- yYMEHHE YOpaBlsATh CBOEW I[I0O3HABATENbHOW JESATEIbHOCTHIO, MPOBOIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUIEKTYaIbHOTO Pa3BUTHS,

Memanpeomemuule:

- UCIOJIb30BAHUE PA3JIMYHBIX BUOB MTO3HABATEIILHON JIEATEILHOCTH VISl PEIICHUS
dusznueckux 3amad, MPUMEHEHHWE OCHOBHBIX METOJOB TMO3HAHUS (HAOJIOACHHUS,
OTHCaHMs, U3MEPEHUS, SKCIIEPUMEHTA) JUISl U3yUEHHUS Pa3TUYHBIX CTOPOH OKPY>KaOIICH
JICUCTBUTEIILHOCTH,;

- WCIIOJIb30BaHNE OCHOBHBIX MHTEJUICKTYaJIbHBIX OTEpAIMii: MOCTAHOBKH 3a/1ayH,
dbopMynupoBaHMs TUIOTE3bl, aHadW3a © CHUHTE3a, CpaBHEHHs, O0O0OIICHNUS,
CUCTEMATH3AIlNK, BBISIBICHHUS TMPUYUHHO-CICJICTBEHHBIX CBS3€H, IOWCKAa aHaJOrOB,
dbopMyIUpOBaHUS BBHIBOJIOB I U3YUCHHS PA3IMUHBIX CTOPOH (PU3NUECKUX OOBEKTOB,
SIBJICHUA M TIPOIIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOJUMOCTh CTaJIKUBAaThCS B
npodeccroHanbHO cdepe;

- YMEHHUE TE€HEePUPOBATh WJICM M OMNPEACNATh CPEACTBA, HEOOXOIUMBIC I HX
peanuzaluu;

- YMEHHUE HCIOJb30BaTh pPa3JIMUHbIE WCTOYHUKHU ISl TOJy4eHUs (PU3NUeCKOn

nH(OpMaIH, OIICHUBATh €€ JIOCTOBEPHOCTH;
4



- YMEHHUE aHaJIU3UPOBATh U MPEJICTABIATh HH(POPMAIIMIO B pA3JIMYHBIX BUJIAX;

- yMEHUE MyOJUYHO TPEJCTABISATh PE3YNbTaThl COOCTBEHHOTO HCCIIEIOBAHUS,
BECTU JUCKYCCUH, JIOCTYIHO W TapMOHHMYHO coueTas cojaepxkaHue u (Hopmbl
npecTaBisieMon nHGopMaIuy;

npeomemHuule:

1) chopmMupoBaHHOCTH MPEACTABICHUN O PO U MecTe (DU3UKH M aCTPOHOMHH B
COBPEMEHHOW HayYHOU KapTHHE MHPA, O CUCTEMOOOpa3yroulell poiau (U3HKU B PA3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHUM, O BKJIaJ€ POCCUUCKUX H
3apyOEKHBIX YUICHBIX-(PU3UKOB B PA3BUTHE HAYKH, NMOHUMaHWE (PU3MUECKOU CYNTHOCTH
HaOJI0/IaeMbIX SIBIICHHMM MHUKPOMHpA, MaKpOMHUpa W MeEraMupa; HOHUMAaHHE POJIH
ACTPOHOMHMHU B TNPAKTHUUYECKON MESITEIBHOCTH YEJIOBEKAa U JaJIbHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHUH, PO (HU3UKU B POPMUPOBAHUU KPYTro30pa U (YHKIIMOHATIHLHOU
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS TPAKTHUYECKUX 33]1a4;

2) chopMHUPOBAHHOCTh YMEHUHN pacio3HaBaTh GU3UUECKUE SIBJICHUS (TIPOIIECCH) U
OOBSACHATHL MX HAa OCHOBE HM3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBI)KEHHE, CBOOOJHOE NaJeHHE TeJ, ABMKEHHE 10 OKPYKHOCTH,
UHEPIMS, B3aUMOJCHCTBUE Tel, KoyieOaTeIbHOE JBUKEHHE, PE30HAHC, BOJIHOBOE
nBkeHue; nuddysus, OpOyHOBCKOE JBUKEHUE, CTPOCHHUE KUJIKOCTEH W TBEPIBIX TEll,
M3MEHEHHE o0ObemMa Tel TMpU HarpeBaHuu (OXJIAXKIECHHUM), TEIUIOBOE paBHOBECHE,
WCTIapEeHHEe, KOHJEH CAlMs, TUIaBJIeHHEe, KPUCTAIUIM3allUsl, KUTICHUE, BIAXXHOCTh BO3/yXa,
CBSI3b Cpe/IHEW KMHETUYECKON IHEPTrUM TEIUIOBOTO JBUKEHHUSI MOJIEKYI C aOCOIIOTHOM
TEMIIEPaTypOil, TOBBIIICHUE AABJICHHUS ra3a MPU €ro HarpeBaHUU B 3aKPLITOM COCY/JIE,
CBSI3b MEXJYy IapaMeTpaMHu COCTOSIHMSI Ta3a B M3OMpOIEccax; dJIEKTpU3alus Tell,
B3aMMOJICHCTBUE 3aps/iOB, HarpeBaHue IMPOBOJHUKA C TOKOM, B3aWMOJICHCTBUE
MarHuTOB, 3JIEKTPOMArHUTHAs UHAYKIUS, IEMCTBUE MAarHUTHOTO MOJSl Ha TPOBOJIHUK C
TOKOM U JIBWDKYIIUICS 3apsijl, DJIEKTPOMArHUTHBIC KOJIEOAHUS M BOJHBI, TIPSIMOJIMHEHHOE
pacmpocTpaHEHUE CBETa, OTpPaKEHHUE, MpejomiieHue, WHTepdepeHIus, audpaxius u
MoJIApU3aIMsl CBETa, JHUCIepcusi cBera; (oTodekTpuyeckuii dPQeKxT, CcBETOBOE
JABJICHHE, BO3HUKHOBEHHUE JIMHEWYATOrO CIEKTpa aToMa BOJOPOJA, €CTECTBEHHAs H
UCKYCCTBEHHAs PAIMOAKTUBHOCT;

3) BIajgeHHE OCHOBOMOJIATAIONIMMHU (U3UYECKUMHU TOHSATHUSAMHU U BEJIMUYUHAMH,
XapakTepru3yruMu (GU3NYecKUe MPOoIecChl(CBI3aHHBIMUA C MEXaHUUECKUM JBUKCHHUEM,
B3aUMOJICUCTBUEM Te€Jl, MEXaHUYECKUMH KOJeOaHUsSMM U  BOJHAMU;, AaTOMHO-
MOJICKYJISIPHBIM CTPOCHHMEM BEIIECTBA, TEIJIOBHIMU IMPOIECCAMU; DJIEKTPUUECKUM U
MAarHUTHBIM TOJIIMH, JJICKTPUYECKUM TOKOM, D3JICKTPOMArHUTHBIMU KOJICOAHUSIMU U
BOJTHAMHU;, ONTHUYECKUMH SIBJICHUSMH; KBAaHTOBBIMU SIBJICHUSMH, CTPOEHHEM aToMa H
aTOMHOTO a1pa, PaIuOaKTUBHOCTHIO); BJIAJICHHE OCHOBOIOJIAral0IINMHU
ACTPOHOMHYECKHMH  TOHSTUSIMH, TO3BOJSIONIMMU  XapaKTepU30BaTh  IPOIIECCHI,
MPOUCXOJIAIINE Ha 3Be3JaX, B 3BE3JHBIX CHUCTEMAaX, B MEKIaJaKTUYECKOW CpeJe;
IBIDKEHHE HEOECHBIX TEJI, DBOJIIOLUIO 3B€3/ U BCelleHHoii;

4) BnajgeHUE 3aKOHOMEPHOCTSAMH, 3aKOHAMU U TEOPUSIMH (3aKOH BCEMHUPHOIO
tssrotenus, I, I u III 3akonsl HplOTOHA, 3aKOH COXpAHEHHSI MEXAHWYECKOW SHEPIHUH,
3aKOH COXPAHEHUSl UMIMYJbCA, MPUHIIUI CYNEPHO3ULIUHA CHJI, IPUHLIUI PABHONIPABHOCTH
WHEPIUAJIBHBIX CHUCTEM OTCUETa; MOJICKYJSIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUS



BEILIECTBA, TA30BbIE 3aKOHBI, MEPBbIM 3aKOH TEPMOAMHAMHKHU; 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsna, 3akoH KynoHa, 3akoH Oma miid yyacTka nenu, 3akoH Oma miis
IOJIHOW DJIEKTPUYECKOW ILienu, 3akoH JIkoyns - JleHna, 3aKOH 3JIEKTPOMAarHWTHOW
WHIYKLIHMHW, 3aKOH COXPAHEHHUsI SHEPruM, 3aKOH MPSMOJUHEWHOrO PacHpOCTPAHEHUS
CBETAa, 3aKOH OTPAXEHUSI CBETA, 3aKOH MPEJIOMJICHHUS CBETA; 3aKOH COXPAHECHUS SHEPTHUU,
3aKOH COXPAHECHUS HWMIIYJIbCA, 3aKOH COXPAHEHUs DIECKTPUYECKOTO 3apsifa, 3aKOH
COXpPaHEHHUSI MAacCOBOT'0 YMCIIa, MOCTYNaThl bopa, 3aKOH pPaguOaKTHUBHOTO pacraja);
YBEPEHHOE HCIIOJIh30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH NpH aHaimu3e (Pu3ndecKux
SBJICHUU U ITPOLIECCOB;

5) yMeHHE yYWUTHIBATh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (PU3NUECKUX MOJIEIICH:
MarepualibHasi TOYKAa, HWHEPUUAIBHASICUCTEMa OTCYETa, HUJICANbHBIA Ta3; MOJCIH
CTPOEHMS T'a30B, KUJIKOCTEN U TBEPABIX TEJ, TOUCUHBIN IICKTPUUECKHI 3apsi,

AJIepHasl MOJENIb aTOMa, HYKJIOHHAash MOJEIb AaTOMHOTO s/pa MpU PEUICHUU
bu3nuecKux 3aaay;

6) BIlaJleHUE OCHOBHBIMH METOJIaMH HAy4YHOT'O TO3HAHUsS, HCIOJIb3YEeMbIMH B
¢du3MKe: MPOBOAUTH NPSIMbIE M KOCBEHHbIE M3MEPEHUSI (PU3NYECKUX BEIWYUH, BHIOHpas
ONTUMAJIbHBIA CHOCOO M3MEPEHUsT U HCHOJb3ysSd HW3BECTHBIE METOIbl OICHKU
MOTPEIIHOCTE M3MEPEHUM, MPOBOAUTL HCCIEIOBAHUE 3aBUCUMOCTEN (DU3UUYECKUX
BEJIMYUH C MCIOJIb30BAHUEM MPSMBIX U3MEPEHUN, OOBICHATHh MOJYYCHHBIE PE3YJIbTaThI,
UCTIONB3YsS (PU3UYECKHE TEOPUM, 3aKOHBI U TIOHSITHS, W JeJaTh BBIBOJIBI; COOJIOAATH
npaBwiia 0€30MacHOro TpyJa MPU MNPOBEACHUU HCCIEIOBAHUI B paMKax y4eOHOTO
AKCIIEPUMEHTa U Y4eOHO-UCCIEIOBATEIbCKON JIESITEIBHOCTH C  HCIOJb30BAHUEM
HUPPOBBIX  UBMEPUTENBHBIX  YCTPOWCTB M JAOOpAaTOPHOTO  0OOpPYAOBaHUS,
c(hOpPMUPOBAHHOCTH MPEJICTABICHUN O METOJaX MOJYyYCHUSI HAYUYHBIX aCTPOHOMHYECKUX
3HAHUM;

7) chOpMHUPOBAHHOCTh, YMEHHS peIIaTh pPACUETHBIE 3a7aud C SBHO 3aJIaHHOMN
du3nuecKkoil MOJENbI0, HCMOJIb3Yys (U3UYECKHME 3aKOHbl W TPUHIIMIBI;, HAa OCHOBE
aHajM3a yCIOBUS 3a7a4yd BBHIOMpaTh (U3UYECKYI0 MOJEINb, BBIACIITh (HU3UUYECKUE
BETMYMHBI U (POPMYJIbI, HEOOXOAMMBIC [IJIi €€ pelIeHUs, MPOBOJUTH pacyeThl U
OIICHUBATh PEAJHHOCTH IMOJYYECHHOTO 3HA4YeHHs] (U3UYECKON BEIMYUHBI, pEIIaTh
KaueCTBEHHbIC  3a7a4yM, BBICTpauBas JIOTUYECKH HEMPOTHUBOPECUMBYIO  IIETIOUKY
pacCcy X JeHU C OMOpoll Ha H3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU M (HU3UYECKUE
SIBJICHUS,

8) chopMUpPOBAHHOCTH YMEHUSI IPUMEHSTH MOJTYUYEHHbIC 3HAHUA JIJII OOBSICHEHUSI
YCJIOBUH MPOTEKaHUsI (PU3MUECKUX SBJICHUN B MPUPOJE U JJIA NPUHATHS MPAKTUUECKUX
pelieHnuii B MOBCEAHEBHON KU3HU sl oOecrieueHus 6€30MacHOCTH MPU OOpaIlleHUH C
OBITOBEIMU TIpHOOpPAMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHECHHS 370POBbI U
COOJIO/IEHNST HOPMAKOJIOTMUECKOTO TOBEJCHUS B OKPYXKAIOIICH Ccpejie; MOHWMaHUE
HEOOXOAMMOCTH MPUMEHEHUS JOCTIKCHUN (PU3MKU W TEXHOJIOTHH JUIsl PAllMOHAILHOTO
MIPUPOIOTIOIb30BAHUS;

9) chopMHUPOBAHHOCTh COOCTBEHHOM ITO3MIIMK 110 OTHOIICHUIO K (PU3HUCCKOMN
uH(popMaIuu, MoaydyaeMol M3 pa3HbIX MCTOYHUKOB, YMEHUN HMCIOJIB30BaTh IHU(PPOBHIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU U NPEACTaBICHUSA



y4yeOHOI ¥ Hay4YHO-IOMYJISIpHOW HHGOpPMAIMK; pa3BUTHE YMEHUH KPUTHUYECKOTO
aHaJu3a MmoydaeMoil nHpopMaluu;

10) oBnmaszenue ymeHUsMU pabOTaTh B TPYIMIE C BBHINOJHEHHUEM Pa3TUYHBIX
COLMAIBHBIX pOJIEH, IUIAHUPOBaTh pPa0OTy TPYMIbI, PAMOHAIBFHO PACHPEICNIAThH
JESTeIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJ€KBATHO OLICHHWBATH BKJAJ KaXXIOTO U3
YYaCTHUKOB TPYMIIBI B pEHICHUE pacCCMaTPUBAEMO MIPOOIEMBI;

11) oBmagenue (chOpMUPOBAHHOCTH MPEJCTABICHUI) TMpaBUIAMH 3aIllUCH
¢usnyeckux ¢Gopmyn penbedHO-TOUEUHOUW cucTeMbl o0o3HaueHuit Jl.bpaiins (ans
CJICTIBIX U CIA0OBHUIALIUX O0YUAIOIIUXCS).

1.4 KoJin4uecTBO 4aCOB Ha OCBOEHHE MPOrpaMMbl Y4eOHOM AUCHUTIITUHBI:
MakcuMalibHOM yueOHOM Harpy3ku oOydarorierocs 95 yacoB, B TOM YHUCIIe:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOy4aromierocs 95 yacos.



2 CTPYKTYPA U COJIEP’ KAHUE YYEBHOM JUCIHUITIJIAHBI
2.1 O0bem yueOHOH TUCHMIIMHBI U BUAbI Y4eOHO0Il padoThl

Bup yuedHoii paboTbl O0bem yacoB
MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero no nporpamMMe JMCHUILINHBI) 95
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 95
B TOM YHCIIE!
JIEKLMH, YPOKH 61
NPAKTUYECKHUE 3aHATHS 26
71ab0paTOPHBIE 3aHATHS 8

[TpomexyTouHas aTTectanus B popme:
I cemectp - npyrue GopMbI KOHTPOIIS (CPpEAHMIA OaJIT IO TEKYIIMM OIIEHKaM YCIIEBA€MOCTH )
II cemecTp — nuddepeHpOBaHHBIN 3a4eT




2.2 TemaTuyeckuii miiaH u cogep:kanue ydeoHoii gucuumiuabl OJ1.06 Puszuka

Konanl
KOMIIETEHIH i,
Coaeprxanue yueOHOIro MaTepuaJa, JabopaTopHble M NPAKTHYECKHE
HaumeHoBaHue 3aHATHS, CAMOCTOSITe/IbHAs padoTa 00y4alierocsi, Kypcopasi padéora Oo0bem YpoBeHb (bopmupoBaniio
pa3jiesioB U TeM (mpoekT) (eciii NpeyCMOTPEHBI ), HHbIE BUbI y4e0HOIi padoThl B 4acoB 0CBOCHMS cnl(fg;gs:g'ﬂ
COOTBETCTBHMH € Y4eOHBIM IJIAHOM
3JIEMEHT
NPOrpamMMbl
IlepBblii cemecTp
BBenenue ®Du3nKa METO/Ibl HAYYHOI'O MO3HAHMUSL. 2 1
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IEP:KAHME 22 JInuHoCTHBIE,
Pa3nes 1. Mexanuka MeTanpeIMeTHbIE U
Tema 1.1. OcnoBbl | Copep:kanne y4eOHOro MmarepuaJia 6 IIPEAMETHBIC
KMHEMaTUKH Mexanuueckoe  JBM)KE€HHE. XapaKTEPUCTHUKHM  MEXAHUYECKOrOo  JBUIKCHMS: 2 1 KOMIICTCHIIVH B
nepeMenieHue, myTb, CKOPOCTb. COOTBETCTBUU C
PaBHomepHOoe mnpsmonuHelHOe nBIKEeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOTO ®I'OC cpennero
JBUKECHUSI. ob1ero
Yckopenue. PaBHonepeMeHHOE TPSAMOJIMHEWMHOE IBUKEHUE. oOpasoBaHus,
CBobosHoe najieHue Tea. PaBHOMepHOE IBUKEHUE M0 OKPYKHOCTH. YTBEPKACHHOIO
IIpakTuyeckoe 3ansitue Nel Pemenune 3agau no teme «PaBHOMEpHOE H 2 2 NIPUKa30M
PaBHOYCKOPEHHOE JIBUKEHUE. MunucrepcTBa
IIpakTyeckoe 3ansaTue Ne2 Pemenue 3anad no teme «PaBHOMEpHOE JBUKEHHE 2 OSE%EB;;HETM
110 ORPYHRHOCTI. 17.05.2012 Ne 413
Tema 1.2. OcnoBbl | Copep:kanne y4eO0HOro MarepuaJia 8
JMHAMUKH OcHoBHas 3agavya nuHamMuku. BiammoneiictBue ten. Cuia. IlepBwlid  3aKOH 2 1
Herorona. Bropoin 3akon Herorona. Tperuit 3akon HeroToHa.
Cunsl B mpupoge. 3aKOH BCEMHpPHOro TiaroreHus. Cuiia TSKECTH W CHIIA 2
BCEMUPHOI'O TATOTEHUS.
IIpakTnyeckoe 3anaTue Ne3 Pemenue 3a1a4 no reme «3akoHbl HeroTOHa» 2 2




Pemenne 3ana4 ¢ npo¢ecCHOHAILHON HATIPABJIEHHOCTbIO
Jladoparopnass paGora Nel '"M3yuenue o0coOCHHOCTEW CHIJIBI TPEHUS
(cxosbxeHus )"

Tema 1.3. 3akonsl | Conep:kanne y4eOHOro MarepuaJia 8
coXpaHeHHd B Hmnynbc Tesa. 3aKOH COXPAHEHUs UMITyJIbca. PEaKTUBHOE IBHKCHHUE. 2
MeXaHHKe Mexanuueckass pabora cuibl. MomHocTs. OHeprus. Kunernueckass sHEprus. 2
IToreHnnanpHast SHeprus. 3aKOH COXPAHEHUsI MEXAHUYECKOM YHEPTHH.
IIpakTnyeckoe 3ansaThe Ned Pemenue 3agau 1mo temMe «3aKOH COXpaHEHMS 2
UMITYJIbCa
IIpakTnyeckoe 3anaThe NeS PemeHue 3agad no teme «3aKOHBI COXPAaHEHMS 2
SHEPrUN»
Pa3nes 2. MouiekyasipHasi pu3MKa M1 TEPMOJUHAMHUKA 18
Tema 2.1. OcHoBbl | Coep:kanne y4eOHOr0 MaTepuajia 4
MOJIEKYJIAPHO- OcHOBHBIE TOJIOXKEHUS MOJEKYJISpHO-KHUHETHYeCcKol Teopuu. Pasmepbl u macca 2 JImunoctHsIE,
KMHETHYeCKOH MOJeKyl W aromMoB. bpoyHoBckoe nBmwxkenue. duddysus. Crpoenue METanpeIMETHBIE U
TEOPHUH. ra3o00pa3HbIX, KUAKUX U TBEpPAbIX Tesl. CKOPOCTH IBMXKEHHUS MOJEKYIT M HX IIPEAMETHBIE
U3MEpEHHUE. KOMIIETCHIIVH B
WNneanpuprii  ta3. JlaBmenue ra3a. OCHOBHOE YpaBHEHHE MOJICKYJSPHO- COOTBETCTBUHU C
KMHETUYECKOU TEOpUH. ®I'OC cpennero
YpaBHEHME COCTOSHUS UACAIBHOIO rasa. 1'a3oBble 3aKOHBI. ob1ero
IIpakTyeckoe 3anaTHe Ne6 PemieHue 3amad 1o teMe «YpaBHEHHE COCTOSHHUSA 2 oOpa3oBaHus,
MJICAIBHOIO ra3a. ['a30BbIe 3aKOHBI) YTBEPKIECHHOTO
Tema 2.2. OcnoBbl | Copep:kanne y4eOHOro Marepuajia 6 IIPUKa30M
TEePMOAMHAMHKH BuyTpenHss sHeprus uaeanbHoro rasa. Pabora u teriora kak Gpopmbsl nepenadyu 2 Munucrepcrsa
SHEpruu. YpaBHEHHUE TEIUIOBOro OanaHca. AnmabaTHbIN mpolecc. 00pasoBaHus U
ITepBOe HAYaI0 TEPMOJMHAMMKHA. BTOpOE Havamo TepMOIMHAMUKH. Hayku PO ot
Tennossie aBurarenu. [lpunmun aedicteust ternoBoil MamuHbl. KITJ[ TenoBoro 2 17.05.2012 Ne 413
nsurarens. OxpaHa IpUPOJBbL.
IIpakTnyeckoe 3ansithe Ne7 Pemenue 3amau no Tteme «llepBblii 3akoH 2
TepMOJMHAMUKH.  lIpuMeHeHMe  mepBoro  3akOHa  TEPMOAUHAMUKHM K
U30IIpoLECCam».
Tema 2.3. | Coneprxkanue y4eOHOr0 MaTepuajia 4
Arperartssbie Vcnapenne u konaeHcanus. HacplmeHnHbll nap u ero cpoiictBa. AOCOIOTHAS U 2
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COCTOSIHUS OTHOCHUTEJIbHAs BJIAXKHOCTh Bo3ayxa. Touka pocel. Kumnenwe. 3aBHUCHUMOCTBH
BellecTBa. TEMIEPATYpbl KUIIEHUS OT JaBiieHud. Ileperperbiii map u €ro MCnosiab30BaHHUE B
da3oBbie TEXHUKE.
nepexoabl Pemenne 3aga4 ¢ npogeccHOHATBHON HANIPABJIEHHOCTHIO 2 2,3
JlaGoparopnoe 3ansiTue Ne2 «/3MepeHre OTHOCUTEILHON BIAKHOCTH BO3/IyXa»
Coaep:xanue yueOHOTo MaTepHaJia 4
XapakTepucThKa JKUJIKOTO COCTOSIHUS — BemlecTBa. [IOBEepXHOCTHBIA — CJOM 2 1
xuakocTu. KanuuisipHble sSIBJICHMUSL.
XapakTepucTuka TBEpAOro COCTOsIHUSA BelecTBa Kpucrammueckue u amopHbIe
tena. CBOMCTBA TBEP/IBIX TEJI.
IIpakTuyeckoe 3ansaTue Ne8 Pemenne 3aga4 no teme «BinaxxHOCTh BO31yXay. 2 2
Pasznea 3. duekTpoauHamMuka 9 JIM4HOCTHBIE,
Tema 3.1. Copnepxanue yuyeOHOIro MaTepuaJa 9 MeETaIlpeMETHBIE U
DileKTprYecKoe DneKTpuuecKkue 3apsibl. 3aKOH COXpPAHEHMsI 3JEKTPUUECKOIo 3apsiia. 3aKoH 2 1 IIPEIMETHBIC
noJie Kyiona. KOMIIETEHIIVH B
Onektpuueckoe mozie. HampspkeHHOCTh — 3nekTpuuyeckoro monis. I[lpuHumn COOTBETCTBUU C
CyNEPIO3UIIH NOJIEH. ®I'OC cpennero
PabGora cun snexrpocrarnueckoro mosst. [loteHnuan. Pa3HOCTh mMOTEHIIMATIOB. 2 o0ero
OKBUIIOTEHLUAIbHBIE MOBEPXHOCTU. CBA3b MEXKIY HANPSOHKEHHOCTBIO WU obpazoBanwusl,
Pa3HOCTBIO MOTEHIMAIOB MIEKTPUYECKOro Mojs. 1IpOBOJHUKM B 3IEKTPUYECKOM YTBEPKACHHOTO
noJie. JInanekTpuku B anekTpuyeckom nose. Ilonsgpusanus AMIEKTPUKOB. IIPUKa30M
IIpakTuyeckoe 3ansiTue Ne9 Pemenne 3a1a4 1o teme «IEKTPUIECKOE TOJIE 2 2 Mumnncrepcrsa
IIpakTnyeckoe 3ansaTue Nel0 Pemenue 3aga4d no teme «JIEKTPUUIECKOE TOJIEN 2 00pa3oBaHus 1
Kongencaropsl. CoenvHeHne KOHIEHCATOPOB B Oarapero. DHeprus 3apsyKeHHOTO 1 1 Hayku PO ot
KOHJEHCATOpa. JHEPTUs JIEKTPUIECKOTO MOJIS. 17.05.2012 Ne 413
Jlpyrue ¢opmbl KOHTpoJiA (cpeaHuii 0anja mo TeKyHIUM OLEeHKaM
yCIeBAeMOCTH)
Bropoii cemecTp
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEP:KAHUe
Tema 3.2. 3akonsl | Copep:kanne y4eOHOro MaTepuaJia 9
MOCTOSTHHOT 0 VYcnoBus, HEOOXOAUMBIE ISl BOSHUKHOBEHHS U MOJACPKAHUS IIEKTPUUECKOTO 2 1
TOKa ToKa. CHila TOKa U INIOTHOCTh TOKA. 3akoH OMa AJis yyacTKa LIeNU. 3aBUCUMOCTb

QJICKTPHUYCCKOTO COMPOTUBJIICHUA OT MaTCpurajia, JJIWMHBI U TIOIAaAW IMMOIMCPEUYHOTO
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CEYEHUS] MPOBOJHUKA. 3aBUCUMOCTb  COIPOTHUBJIEHUS IMPOBOAHUKOB  OT
TEMIEPaTYypPBhI.

JIMuHOCTHEIE,
MeTaIpeaMETHBIC U

OJIC ucrouynuka. 3akoH Oma mis mojgHod uenu. CoeAMHEHUE MPOBOJHUKOB. 2 MpEeIMETHBIE
CoenuHeHNEe UCTOYHUKOB 3JIEKTPUUECKON S3HEPTUU B OaTapero. KOMIIETEHIINH B
TemoBoe neicTBUE 3JeKTpUYecKoro Toka. 3akoH Jlxoymns-Jlenna. PaGorta u COOTBETCTBUU C
MOIIIHOCTb 3JIEKTPUUYECKOr0 TOKA. ®I'OC cpennero
IpakTnyeckoe 3ansitue Ne 6 «3aKOHbBI IOCTOSSHHOTO TOKa» 1 2 o01mero
Pemenue 3aga4 ¢ npo¢ecCHOHAILHON HANPABJIEHHOCTBIO 2 2,3 obpasoBaHus,
JladboparopHoe 3ansitue Ne3 «lI3ydyeHne 3aKOHOB IIOCIEAOBATENIBHOTO U YTBEPKACHHOTO
11apaJuIeIbHOTO COCAUHEHUS IPOBOJHUKOBY IIPUKa3oM
Jladoparopnoe 3ausitue Ne4 «M3mepenue D/IC u BHYTpEeHHETO CONPOTHUBIICHUS 2 2,3 Mumnncrepcrsa
HMCTOYHHMKA» o0pa3soBaHus 1
Tema 3.3. Coaep:xkaHue y4eOHOr0o MaTepuasia 2 Hayku P® ot
DIIeKTPHYCCKH I OJIEKTPUYECKUII TOK B MeTaulaX. OJEKTPUYECKUH TOK B AJIEKTPOJIUTAX. 2 1 17.05.2012 Ne 413
TOK B Pa3jJIM4YHBIX | Onektposnn3. 3akoHbl @apanes. IlpumeHeHue »sieKTpoiausza B  TEXHUKE.
cpeaax ONIeKTpUYECKUI TOK B ra3zax M Bakyyme. MoHwuzamus raza. Buasl ra3oBbix
paspsao. [lonstue o miazme. CBONCTBA ¥ IPUMEHEHHUE 3JIEKTPOHHBIX TYYKOB.
OnekTpudyeckuif TOK B modynpoBogHHkaxX. CoOcTBeHHass MPOBOJUMOCTD
MOJIYIPOBOIHUKOB. [107yrIpoBOJHUKOBEIE TPHUOOPHI.
Tema 3.4. Copepxanue yueOHOIro MaTepuasa 3
MarnuTHoe mojie | Bektop MHAYKIMM MarHutHoro mois. JlelicTBMe MarHUTHOro TOJS Ha 2 1
OPSIMOJIMHEMHBIA NPOBOAHUK C TokoM. Cuina Awmmepa. 3akoH Awmrmepa.
BzaumopeiictBue TOkOB JleliCTBME MAarHUTHOTO MOJS HA ABMXKYIIMKCS 3apsll.
Cuna Jlopenna. OmpeneneHue yIenbHOrO 3apsifa. YCKOPUTENH 3apsKEHHBIX
YaCTHIL.
IIpakTuyeckoe 3ansaTue Ne7 Pemenue 3a1au «MarHuTHoe Moje» 1 2
Tema 3.5. Copepxanue y4eOHOIro MaTepmuaJa 3 1
DJIEKTPOMArHuTH | DnekTpoMarHuTHas uHaykius. [IpaBumo Jlenna. 9/IC uHAYKIMKM B IBHXKYIIUXCS 2
ast HHAYKIUS IPOBOAHMKAX. fIBIeHME CaMOMHIYKIMHU. MHIyKTUBHOCTb. DHEpPrusi MarHUTHOTO
OJIS.
IIpakTnyeckoe 3ansaTue Ne§ Penenne 3ana4q « 9€KTpOMarHUTHASI MH KIS 1 2
Pa3nen 4. Kojiebanusi u BOJIHBI 11 JInaHOCTHEIE,
\ CoaepxxaHue yueOHOIro MaTepuasa 2 MeTanpeaIMeTHbIE U
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KonebarenpbHoe  IBMKEHHE. 'apmonnueckne  koseOaHwMs. CBoOOIHEIE
MeXaHudeckue konebanus. [IpeBpamieHue dSHepruM TpPU  KoOJIEOATETHHOM
JIBIDKEHUH.

MMPEAMCTHBIC
KOMIICTCHIIMHU B
COOTBCTCTBUHU C

Tema 4.2. Coaepxxanue yueOHOIo MaTepuaJa 3 ®I'OC cpennero
Yupyrue BoJIHbI [Tonepeunblie ¥ MPOIOJIBHBIE BOIHBI. XaPAaKTEPUCTUKHU BOJIHBL. 3BYKOBBIE BOJIHBI. 2 obmiero
Wurtepdepentus BonH. [lonaTre o qudpakinuy BOIH. oOpa3oBaHus,
IIpakTuyeckoe 3ansiTue Ne 9 Pemenue 3amau «MexaHuueckue KoieOaHUS H 1 YTBEPAKACHHOI'O
BOJIHBID» IIpUKa30M
Tema 4.3. Coaep:xanue yue0HOro MaTepHaJia 2 Munucrepcrsa
uekTpoMarHuTH | CBOOOIHBIE AnleKTpoMarHuTHBIE Konebanusi. @opmyna Tomcona. IlpeBpamenne 2 o0pa3soBaHus 1
ble KoJieOaHust SHEPIruu B KoJIe0aTeIbHOM KOHTYpE. I'eneparop He3aTyXarlux Hayku P® ot
AIIEKTPOMArHUTHBIX KOJIeOaHWH. BBIHYXKIEHHBIE SJEKTPUYECKHE KOJICOaHusI. 17.05.2012 Ne 413
ITepemenHbIl TOK. EMKOCTHOE M MHAYKTUBHOE COIPOTUBIIEHUS IIEPEMEHHOIO
ToKa. 3akoH OMa i LIeNu NepEMEHHOro Toka. PaboTa 1 MOIHOCTH IEPEMEHHOTO
toka. ['eneparopel Toka. Tpanchopmartopsl. Ilomydenue, mnepenaya u
pacnpeneseHne AEeKTPOIHEPTUH.
Tema 4.4. Coaep:xanue yue0HOro MaTepHaJia 4
DJIEKTPOMArHUTH | DIIEKTPOMAarHUTHOE TTOJIe KaK 0COOBI BUJ MaTepuu. DIIEKTPOMArHUTHBIE BOJIHBIL. 2
bI€ BOJIHBI Bubpatop ['epria. OTKpbITHIN K0JIe0aTeNbHBIN KOHTYP.
N3o6perenne paano A.C. Ilomobmm. Ilonstue o pamuocBsizu. IlpumeHenue 2
AJIEKTPOMArHUTHBIX BOJIH.
Pa3zngen 5 OnTuka 7 JImgHOCTHEIE,
Tema 5.1 Copneprxanue y4eOHOIro MaTepuasia 2 MeETaIpeMETHBIEC U
IIpupoaa cBera CKOpOCTb pacipOCTpaHEHUsl CBETA. 3aKOHBI OTPAXKEHHUS U IIPEIOMIICHHS CBETA. 2 HNPCIMCTHBIC
[TonmHoe otpaxenue cBera. JInn3el. ['ma3 kak onruueckas cucrema. OnTUYeCKHe KOMIICTEHLINY B
npuOOpBHI. COOTBETCTBUHU C
Tema 5.2 Conep:kaHue yueOHOro MaTepuaja 3 ®I'OC cpennero
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BosiHoBbIE Wntepdepennust cBera. KorepeHTHOCTh CBETOBbIX Jyded. MHTepdepeHuus B 2 o0miero

CBONCTBA CBeTa ToHKHX TuleHKax. Kombua HeroTona. Vcnons3oBanue nnTepdepeHun B HAyKe U oOpa3oBaHus,
texuuke. Judpakuusa csera. [dudpaxkius Ha Iend B MHapalIelbHBIX JIydax. YTBEPKACHHOTO
Hudpakumonnas pemerka. [lonspusanus nonepeynsix BoiH. [lonspusanus ceera. [IPUKA30M
JBoiiHoe nyuenpenomienue. Ilomsipounsl. [ucnepcus cBera. Buabl criekTpos. MunucrepcTBa
Croektpsl  ucnyckanusi. CHEKTpsl — TOTJIOMIEHHA.  YIbTpapHOJIETOBOE H o0pazoBaHus U
nH(ppakpacHoe uznydenus. PeHTrenoBckue myqn. VX npuposa u CBOiMCTBa. Hayku PO ot

17.05.2012 Ne 413

IIpakTnyeckoe 3ansitme Nel0 Pemenue 3amau  «lIpenomienue cBera. 1
JundpakimonHas pemierka»

Tema 5.3. Coaep:xanue yueOHOT0 MaTepHaJia 2

CrnenunanbHas [Tocrynater Oitnmreiina. IIpocTpaHcTBO W BpeMs CHEUUATbHOW TEOPUU 2

Teopus OTHOCUTENLHOCTU. CBSI3b MacChl M DHEPTUU CBOOOIHON YACTUIIBI. DHEPTHS TTOKOS

OTHOCUTEJIbHOCTH

Pa3nen 6. KBanToBas pusuka 7 JInuHoCTHBIE,

Tema 6.1. Copaepxanue yuyeOHOro MaTepuasa 3 METAIPEAMETHBIC U

KBanroBas KpanToBas runoresa [lnanka. Buemmnuii porosnexrpudeckuii 3ppexr. GOTOHEL. 2 TIpEIMCTHBIC

OnTHKA Buytpennnii gorospdexr. Tumsl porosnementos. Jlasnenue cera. Ilonsrue o KOMIICTCHIIMH B
KOPITYCKYJISIPHO-BOJTHOBOM MIPUPOJIE CBETA. COOTBETCTBUH C

®I'OC cpennero

Pemenne 3a1a4 ¢ npogecCHOHAIBLHON HANIPABJIEHHOCTBIO 1 06IIero
IIpakTnyeckoe 3ansitue Nell Pemenue 3amau "dopmyna OWHIITEHHA I 0Gpa3oBaHms,
poTodppexra. PoToHbI" YTBEPIKAEHHOTO

Tema 6.2. @usuka | Copepxkanne y4eOHOro MmarepuaJia 2 TIPHKA30M

aToMa PazButue B3rA0B Ha CTpOeHME BemlecTBa. SnepHas mojnens aroma. OmbITH O. 2 MuHucrepcTBa
Pesepdopna. Mozaens atoma Bogopoza no H. bopy. I'unotesa ne bpoiins. o0pa3oBaHus U

Tema 6.3. ®uszuka | Coaep:kanue yueGHOro MmaTepuajia 2
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aTOMHOTO siApa

EcTtecTBeHHass paiMOaKkTUBHOCTb. 3aKOH pPaJMOaKTUBHOTO pacnaga. CrnocoOsl
HaOJIOJICHUS U PETUCTPAIIMU 3apsKEHHBIX yacTull. CTpoeHre aTOMHOTO sJipa.
Jedext Macchl, dHEprusi CBA3M M YCTOMYMBOCTb AaTOMHBIX sifep. SaepHbie
peakuuu. VIcKkyccTBEHHas paIMOAKTUBHOCT.

Henenune Ttskensix spep. lLlemHas snepHas peakuus. Ymrpasisemas LEMHAs
peakuusa. SnepHsii peaktop. llomyueHune paaMOaKTHBHBIX HM30TONOB M HUX
npuMeHeHue.  buosornueckoe — AeWCTBME  PAAMOAKTUBHBIX  W3IIYy4EHHUH.
DJIeMEHTapHBIE YaCTHUIIBI.

Hayku PO ot
17.05.2012 Ne 413

IIpomeskyTounas arrecrauusi: 1uddepeHIIMPOBAHHBIN 3a4eT

HToro mo gucuunjinHe

95
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  VUYEBHOM
JTUCHUATIIMHBI

3.1 TpebéoBaHusi K MHHUMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecre4eHNI0 y4eOHOM TMCHUTIMHBI:

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

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

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

- IOCKa yYeHHYECKasl.

TexHuyeckue cpeacTBa 00yUeHUs:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.

VYyeOHo-HarIAIHbIE TOCOOMS:  TUIaKaThl, Y4yeOHO-HAIVISIAHBIE IMOCOOUS,
obecrieynBaIIMe TEeMaTHUUYECKME  WJUIIOCTpallMM 1o  pabodeil  mporpamme
JTUCUUIUINHBI, B TOM YUCJIE, BUJEC0-ayIHO MaTEPHAIIbl, KOMIIbIOTEPHbIE ITPE3EHTALUU.

KomrmbroTep uMeer 10CTyn K 3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAM, BBIXOJI B
ro0anbHyt0  ceTh  VIHTepHeT, OCHaIleH  JMICH3UOHHBIM  MPOTrPaMMHBIM
o0ecreyeHnEeM.

3.2. YyeOHO-MeTOAMYecKOe W HHPOpMAIMOHHOEe  olecneveHue
peanu3anuu y4e0HOM JUCUUIINHBI

OcHoBHBbIE yUeOHbIE H3IaHUSA

1. Hmutpuea B.®. ®usuka maia npodeccuii U crneuuaIbHOCTEH
TEXHUYECKOTO MpouiIst: y4eOHUK JJIsl CTYA. YUpexkaeHui cpe. npod. oopazoBanus /
B.®. /Imutpuesa. - 8-e u3z., crep. - M.: U3marenbckuii ieHTp «Akamemus», 2020. —
496 c. B mep. ISBN 978-5-4468-9245-7

2. Hmutpuea B.®. ®usuka g npodeccuii U crenuaIbHOCTEH
TexHudeckoro mnpoduis: JlaboparopHblii mpakTUKyM: yueOHoe mocobue/ B.D.
JImutpueBa, A.B. Kopkyes, O.B. Myptazuna: (5-¢ u3na.) (B 3ekTpoHHOM opmare)
2019. https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanammnukos, H. [1. ®usuka B 2 4. YacTh 1: yueOHHUK U MPAKTUKYM JIs
CpeJHero poeCCHOHAIIEHOTO obpa3zoBaHus / H. Il. KanamHukos,
C. E. MypaBbeB. — 2-¢ u3n., ucnp. u non. — MockBa: M3zmatensctBo FOpaiiT,

2020. — 254 c. — (IIpodeccuonanbHoe oopazoBanue). — ISBN 978-5-534-09159-5.
— Texcr: anexkrponnsiii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

4. Kanamnukos, H. II. ®@u3nka B 2 4. YacTh 2: yueOHUK U MPAKTUKYM IS
CpeaHero po¢eCCUOHATTLHOTO oOpazoBaHus / H. I1. Kanamaukos,
C. E. MypaBbeB. — 2-e¢ u3a., ucnp. u jgon. — MockBa: M3gatensctBo IOpaiiT,
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/

2020. — 244 c. — (IlpodeccuonansHoe oopazoanue). — ISBN 978-5-534-09161-8.
— Texcer: anekrponnsiit // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

5.  JlorBunenko O.B. ®wusuka: yueOnuk /O.B. JlorBunenko.- Mocksa:
KHOPYC, 2019.- 342c¢.- (Cpennee npodeccuonanpHoe obpazoBanne). ISBN 978-5-
406-06464-1

JlonoJIHuTe/IbHbIE Y4eOHbIe U31aHNS

6. BacunpeB, A. A. dusuka: ydeOHOe TOcOOME [IJII CpEeTHEro
npodeccuoHanbHoro obpasoanus / A. A. Bacunwes, B. E. ®enopos, JI. /1. Xpamos.
— 2-e u3n., ucnp. u gon. — Mocksa: WUznarensctBo IOpaiit, 2020. — 211 ¢. —
(ITpodeccuonansuoe obOpaszoBanue). — ISBN 978-5-534-05702-. 2020 IOpaiit-
https://urait.ru/book/

7. Mycun, 0. P. ®wusmka: konebaHus, ONTHKA, KBaHTOBas (Qu3uka:
y4yeOHoe nmocobue Jyisi cpeanero npodeccuoHanbHoro oopazosanus / 0. P. Mycun.
— 2-¢ m3a., ucnp. u mon. — Mocka: MznatensctBo Opaiit, 2020. — 329 ¢. —
(ITpodbeccnonansHoe obOpazoBanme). — ISBN 978-5-534-03540-7. — Tekcr:
anektponHbii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

8. Mycun, FO. P. ®usuka: mMexaHHWKa CIUIOLIHBIX CPEIl, MOJICKYJsIpHas
¢u3rKa U TEpMOJMHAMUKA: y4eOHOEe mocodue Mg CpelHero mpodecCHOHaTbHOTO
obpazoBanms / 0. P. Mycun. — 2-e u3n., uctp. u gon. — Mocksa: M3naTenscTBO
FOpaiit, 2020. — 163 c. — (Ilpodeccuonansrnoe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanextponnsii // OBC HOpait [caiit]. — URL:
https://urait.ru/bcode/

HNuTepHeT-pecypcesl

Q. www.fcior.edu.ru (DenepanbHBIT IIEHTP UH(POPMAITMOHHO-
00pa3oBaTeIbHBIX PECYPCOB)

10. www.dic.academic.ru (Axagemuk. CioBapu 1 SHIUKIIOTIEINN )

11. www.booksgid.com (DnexTponHast 6udIHOTEKA)

12. www.globalteka.ru (I'mo6anbpHast OUOIUOTEKA SACKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (ExuHoe OKHO JocTyma K 00pa30oBaTeIbHBIM

ecypcam

14. www.st-books.ru (JIydias yaeOHas JiuTeparypa)

15. www.scool.edu.ru (Poccuiickuii 00pa30BaTEIbHBIN TOPTAN)

16. www.ru/book (DaekTpoHHas OMOIMOTEYHAS CHCTEMA)

17. www.alleng.ru/edu/phys.htm (O6pasoBatenbhbie pecypebl MHTEpHETA -
dusnka)

18.  www.school-collection.edu.ru  (Egunast  ko/uiekuus  mudpOoBBIX
00pa3oBaTeIbLHBIX PECYPCOB)

19.24 https//fiz.1september.ru (YueOno-meroarnueckas razera «Pusnka)

20. www.n-t.ru/nl/fz (HoGeneBckue aypeaTsl 1o Gu3uke)

21. www.nuclphys.sinp.msu.ru (Slnepuas dbusuka B aTepHeTe)

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

23. www.kvant.mccme.ru OKypaan «KBaHT»)

24. www.yos.ru/natural-sciences/html OKypuan «I1yTh B HayKy»)
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https://urait.ru/bcode/
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http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.st-books.ru/
http://www.scool.edu.ru/
http://www.ru/book
http://www.alleng.ru/edu/phys.htm
http://www.school-collection.edu.ru/
http://www.n-t.ru/nl/fz
http://www.nuclphys.sinp.msu.ru/
http://www.college.ru/fizika
http://www.kvant.mccme.ru/
http://www.yos.ru/natural-sciences/html

MeTtoauyeckue ykazaHus AJs 00y4arolHUXCs 110 OCBOCHUIO THCIUIITHHBI

25. Meroauueckue yKazaHUS IS OOYYAlOMIMXCS TIO  BBIMOJIHEHHIO
MPAKTUYECKHUX padoT.

26. Meronuueckue yKazaHUS U1 OOYYAlOIIMXCS 1O  BBIMOJHEHHIO
1abopaTopHBIX paboT
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4. KOHTPOJIb M OHLEHKA PE3VYJIbBTATOB OCBOEHUSA

JYUYEBHOM NCIUILINHBI
4.1.

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

Pe3yabTarnl 00yyeHus

DopMBbI U METOAbI
KOHTPOJISA M OLIEHKH
pe3yJbTaToB
o0y4eHust

JUYHOCMHbLE:

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

- TOTOBHOCTb K IPOAOJDKEHHIO OOpa30BaHMs M IOBBIIICHUS
KBaTM(pHUKAIMA B H30paHHON MPO(ECCHOHAIBPHONW JEATEIBHOCTH H
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 AJIS 3TOTO JOCTYIHbIE HCTOYHUKH HH(POPMALIUY;

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

- YMEHHUE YIPAaBIATh CBOEH ITO3HABATEIIBHOW JEATEIBHOCTBIO,
IPOBOJIUTh CaMOOLIEHKY YpPOBHSI COOCTBEHHOI'O HHTEIIEKTYaJlbHOTO
pa3BUTHS;

Memanpeomemuule:

- HCIOJIb30BaHME  PA3IMUHBIX  BUJOB  I103HABaTEIbHOMU
NeSTeIbHOCTH Ul pelleHns: (U3NYecKUX 3a/ad, IPUMEHEHHE OCHOBHBIX
METOJI0B NTO3HaHUS (HAOII0AEHMSI, ONTUCAHUS], U3MEPEHHUS], SKCIIEPUMEHTA)
JUISL N3YYEHMSI Pa3JIMYHBIX CTOPOH OKPYXAIOUIEH ENCTBUTEIILHOCTH;

- HCIOJIb30BAHHWE OCHOBHBIX HHTEJUIEKTYAJIbHBIX OMNEpaluid:
MIOCTAHOBKM 3aJaud, (OpMyTUpOBaHMs THMIIOTE3bl, aHAIMW3a U CHUHTE3a,
CpaBHEHHUs, O000OIIEHHs, CHCTEMaTH3allud, BBISBICHUS PUYUHHO-
CIIEZICTBEHHBIX CBSI3€H, ONMCKA aHAJIOrOB, (POPMYIMPOBAHUS BBIBOJOB IS
U3Y4YEHUsI Pa3JIMYHBIX CTOPOH (PU3MUYECKUX OOBEKTOB, SBICHUH 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 €€ TOCTOBEPHOCTD;

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

- yMEHHE NYOJMYHO TNPEACTaBIATH PE3YyIbTaThl COOCTBEHHOTO
UCCIIEIOBaHMs, BECTH MAMCKYCCHUH, JOCTYMHO WU TapMOHUYHO coOdYeTas
cojiepkanue 1 (opMbl IpeCTaBIIeMON HHPOpMAIIH;

npeomemmboie:

1) chopMupoBaHHOCTH MPEACTABICHUI O POJIM U MecTe (PU3UKH U
aCTPOHOMHH B COBPEMEHHOM  HAy4yHOM  KapTMHE MHpa, O
crucreMooOpa3yroneil ponu (GHU3MKH B Pa3BUTUH ECTECTBEHHBIX 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 GopmMbl
KOHTPOJIS (CpeIHUA
0aJu1 1o TeKyIIM
OLIEHKaM
yCIIEBAaEMOCTH),

BO 2 cEMECTpe — B
dbopme

g depeHIInPOBaHHbBIN
3ayer.

Meron nposeieHus
IIPOMEKYTOUHON
aTTecTaluu -
BBITIOJTHEHHE
KOMIUIEKCHOTO 3a/1aHus
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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; NOHMMAaHUE€ POJIUM aCTPOHOMUU B  IPAKTHYECKOU
JESTEIbHOCTH YEJIOBEKA M JAJIbHEHUIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
ponu  ¢uzukun B (QOPMHPOBAHUHM Kpyrozopa u (YHKIUOHAIBHOM
IPaMOTHOCTH Y€JI0BEKa JIJIsl pELIEHMsI IPAaKTUYECKUX 3a]1a4;

2) chopMUPOBAHHOCTH YMEHHH pacrno3HaBaTh (QU3UUYECKHE
ABICHHS (IIPOIECChl) U OOBSICHATh MX HAa OCHOBE M3YYCHHBIX 3aKOHOB:
PaBHOMEpPHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE  JIBU)KEHHE,
cBOOO/ZHOE TaJEHHUE Tell, [JBUXKEHHE [0 OKPYXHOCTH, HHEpLUs,
B3aNMOJICIICTBUE Tell, KojeOaTelbHOE IBUKEHHE, PE30HAHC, BOJHOBOE
nBIoKeHue; 1ud¢ysus, OpOyHOBCKOE JBHKEHHUE, CTPOSHUE KUAKOCTEH U
TBEPABIX Tell, U3MEHEHUE o0beMa TeNl MPH HAarpeBaHUH (OXJIAXKICHUH),
TEIUIOBOE  paBHOBECHE, UCIApEHUe, KOHJEHCAllUsd,  IUIaBJICHUE,
KpUCTAJUIM3aLUsl, KUIIEHUWE, BIAXHOCTb BO3/lyXa, CBiI3b CpeIHEU
KMHETUYECKOM PHEPrUM TEIUIOBOTO JBMXKEHMSI MOJEKYJ C aOCONIOTHOU
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 MArHUTOB, 3JEKTPOMAarHUTHAs
WHIYKUWS, JOEHCTBUE MArHUTHOIO IIOJS HA HPOBOJHUK C TOKOM H
JOBUOKYLIMICS — 3apsid, DJEKTPOMAarHUTHbIE KOJeOaHHWs U BOJIHBI,
MPSIMOJIMHETHOE PAaclpOCTPAHEHUE CBETA, OTPaXCHHUE, MPETOMIICHUE,
uHTephepeHys, Audpakuus U MOJIsSpHU3alus CBETa, AMCIIEPCHS CBETA;
dotosnexkTpuyeckuit  dPPeKT, CBETOBOE [aBICHHE, BO3HUKHOBEHHE
JMHENYaToro CeKTpa aroMa BOAOPOJa, €CTECTBEHHAs M MCKYCCTBEHHas
PaaOaKTUBHOCTb;

3) BnajeHHE OCHOBOIOJIATAIOIIUMU (PU3NYECKUMH TOHSATUSAMHU U
BEJTMYMHAMU, XapaKTePU3YIOIUMHU (PU3NUECKHE MPOLIECCHI(CBI3aHHBIMHU 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 SIBICHUSIMU;, KBAHTOBBIMH SIBJICHUSIMU, CTPOCHUEM aToMa U
aTOMHOTO $7pa, PaJMOaKTUBHOCTHIO); BJaJlEHUE OCHOBOIOJATalOIUMU
ACTPOHOMUYECKUMH TOHSTHUSMH, [O3BOJIAIOINIMMHU  XapaKTEPU30BaTh
MPOLIECCHI, TPOMUCXONALINE Ha 3Be3JaX, B 3BE3JAHBIX CHCTEMax, B
MEXTaJJaKTUYECKOM cpeie; ABM)KeHHEe HEeOECHBIX TeJ, BOJIOIMIO 3BE3] U
Bcenennoi;

4) BrnajeHre 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSIMH (3aKOH
BcemupHoro tsaroreHus, I, II u Il 3akonsr HeroToHA, 3aKOH COXpaHEeHUS
MEXaHUYECKOM SHEpPruM, 3aKOH COXPAaHEHHMs MMIYJbCa, MPUHIINII
CYNEPHO3UINH CHJI, MPUHIUI PaBHONPABHOCTH HMHEPIHUAIBHBIX 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 [[xoynsa - Jlenua,
3aKOH 3JIEKTPOMAarHUTHOW MHIYKIUHU, 3aKOH COXPAHEHUs YHEPTUH, 3aKOH
MPSIMOJIMHEIHOTO PaclpOCTPAaHEHHUs] CBETAa, 3aKOH OTPaKEHUS CBETa,
3aKOH TIPEJIOMJIEHMSI CBETa; 3aKOH COXPAaHEHUs DHEPruH, 3aKOH
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COXpaHEHMs MMITYJIbCa, 3aKOH COXPAHEHUS JJIEKTPHUECKOro 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: MaTepualbHas TOYKa, WHEpLHalIbHAasACUCTEMA
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) BIaJcHME OCHOBHBIMM METOJAAMHM HAYYHOIO IIO3HAHUA,
UCIOJIb3yEeMbIMU B (pU3MKE: IPOBOJUTH MPSIMbIE M KOCBEHHbIE H3MEPEHUS
(U3NYEeCKUX BENUYMH, BHIOWpas ONTUMANBHBIA CHOCOO0 H3MEpEHHs W
UCHOJb3ys HW3BECTHBIE METOJbl OLIEHKM MOrPEHIHOCTeH H3MEepeHuil,
MPOBOJIUTH HUCCIENOBAaHHE 3aBUCHUMOCTEH (DU3MUYECKUX BEIMYHH C
UCIOJb30BAHUEM  HIPSAMBIX  HM3MEPEHHMH, 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  AEATENbHOCTH C  HCIOJb30BaHMEM LM(POBBIX
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, HCHOJB3yd (PU3UYECKHUE 3aKOHBI U
IIPUHLUIIBI; HA OCHOBE aHaJIM3a YCIIOBHS 3a/laud BBIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIIENATH (PU3MUECKUE BEIWYHHBI M (HOPMYIBI, HEOOXOAUMBIC
Ul €€ pelleHus, MNPOBOJUTH pacyeTbl M OLEHUBAaTh PEATbHOCTb
TIOJTyYEHHOTO 3HAYCHUs (U3UYECKO BEIMUYUHBI; pellaTh 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 (PU3MUYECKUX SIBIEHUI B IPUPOJE U
Ul TIPUHATHS TPAKTHYECKUX PEHICHUH B TOBCEIHEBHON KU3HH IS
oOecrnieueHns 6€30MacHOCTH MPHU 0OpalieHnH ¢ OBITOBBIMU NMPUOOpamMH U
TEXHUYECKMMHU YCTPOHCTBAMH, COXPAaHEHHs 3J0pOBbS U COOJIIOJICHUS
HOPMDKOJIOTHYECKOTO TOBEJICHHUS B OKPYKAIOIIEH cpene; MOHUMaHHE
HEOO0XOAMMOCTH MPUMEHEHMs JTOCTMKEHUN (DU3UKU U TEXHOJOTUH s
paMoOHATFHOTO TPUPOIOTIOTH30BAHUS;

9) chopmMupoBaHHOCTH COOCTBEHHOU MO3UIIUU MO OTHOIIEHUIO K
¢buznueckoil nHbopMaum, NoJydaeMon U3 pa3HbIX UICTOYHUKOB, YMEHUI
UCIOJb30BATh IU(PPOBBIE TEXHOJIOTMH JUIS MOMCKA, CTPYKTYpUPOBAHMUS,
WHTEPIPETAlMA W TIPEACTaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHOU
uHpOpMAlUY; PAa3BUTHE YMEHUN KPUTHYECKOTO aHAIM3a TMOJIydaeMon
nH(popMaLnu;

10) oBnaseHue yMmMeHUsIMH pabOTaTh B TPYIIE C BHIIOJIHEHUEM
pa3NMYHBIX  COIMMAIBHBIX POJIEH, TIJIAHUPOBaTh pabOTy TPYIIIHI,
palMoHaIbHO paclpeieNsaTh IeSTebHOCTh B HECTAHJAPTHBIX CUTYalUsX,
aJIeKBaTHO OIICHMBATH BKJIAJl KAXKIOTO M3 YIACTHUKOB TPYIIIBI B PEUICHHE
paccMaTpuBaeMoil MpoOJIeMBl;
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11) oBnagenue (CPOpMHUPOBAHHOCTH MPEICTABICHUN) MPaBUIAMHU
3anucu puznueckux Gopmyi peabeHO-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 KOMl'leTeH]_[I/Iﬁ
ITokazaTenu u KPpUTCPHUHN OLICHUBAHUA KOMHGTCHHHﬁ, OIMMCAaHUEC IIKAaJI
OLCHHUBAHHA COACPIKATCA B IIPUITOKCHUHN 1.

KoHTpoJsbHBIC M TECTOBbIC 3aJaHUA
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 CpeACcTBa
JJIS1 IPOBe/ICHUsI MPOMEKYTOYHOM aTTecTAlMHU 10 JMCIHUIIIHHE
01.06 PUBUKA

1.1. ®opma npoMeKyTOUHOM aTTecTaluu: TudhepeHIIMPOBaHHbIH 3aueT (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 KOMIETEHUHUH, MPOAEMOHCTPUPOBAHHBIX
00y4aroIMMHUCS B XOJI€ BBIMIOJIHEHUS 3a/1aHus;

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

HAJIe)KHOCTU OLIEHKM — CHUCTEMa OLICHMBAHMS BBIIOJHEHUS 3aJaHuil JO0JDKHA 00JaaaTh
BBICOKOM CTENEeHbIO YCTOWYMBOCTH NPU HEOAHOKPATHBIX OLIEHKAaX YPOBHS C(HOPMHPOBAHHOCTHU
3HAHWW, YMEHUH, MPaKTUYECKOIO OIbITa, OOMMX M MNpO(EeCCHOHANBHBIX KOMIETEHUUN
oOyuaromuxcs;

KOMILUIEKCHOCTH OLIEHKM — CHCTE€MA OLICHWBAHUS BBIIIOJIHEHMS 3aJJaHUN JTOJKHA ITO3BOJISATH
MHTETPAaTUBHO OLIEHUBATh 001IHMEe U NMPO(hecCHOHAIbHBIE KOMIIETEHIIMU 00yYaroIuXcs;

OOBEKTUBHOCTH OLIEHKHM — OILICHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJlaHUM JIOJIKHA OBITh
HE3aBUCUMOM OT OCOOGHHOCTEH MpOo(ecCHOHAIBbHOW OpHUEHTALMM WIM  TpearoYTeHUH
IIPENOAABATENIEH, OCYIECTBISIOIMX 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:

IlepeBoy msiTu GanbHOM MIKAJIBI y4eTa Pe3yJIbTaTOB B MATH OAJIbHYIO OLEHOUHYIO IIKAJTY:

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.CobecenoBanue mo BorpocaM (1 Bompoc).
2. Pemnts 3agauy.

IIpumepHbIe BONPOCHI codece10BAHNS

1 MexaHndeckoe IBMKEHUE: ONpPEACIICHUE, TPACKTOPUS, MPOUICHHBIA yTh, IEPEMEIICHUE,
CBSI3b MIEPEMELIEHHUS C KOOPIUHATAMH TEJIA.

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

3 I'paduk paBHOMEpPHOTO BIKEHUS. PaccMOTpeTh Ha mpumMepe:

4 PaBHOYCKOPEHHOE JBHKEHUE: ONPEETIEHNUE, YCKOPEHHUE, CKOPOCTh, IEPEMEIIICHHE.

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 JABMKEHUE MOJT YTIIOM K TOPU3O0HTY.

8 PaBHOMEpHOE ABUKEHUE IO 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 BcemMupHOro TarotreHus. Cuiia TSKeCTH.

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 SHEPIUSL.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPIHH.

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

23 MexaHuuecKre BOJHBI: OIPEICIICHHE, YCIOBUS BO3HUKHOBEHHS, BHJIbI BOJIH, JJIMHA
BOJIHBI.

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

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

26 CtpoeHue TBEPbIX, )KUJIKUX U ra3000pa3HbIX TEI.

27. Uneanwubiii ra3. OcHoBHOe ypaBHeHHe MKT. CBs3b AaBieHHs HACAIBHOTO rasa C
KMHETHYECKOM SHEPTUEH MOCTYNaTeIbHOTO IBIKEHHS MOJIEKYI. CBsI3b TaBJICHHS UI€AIbHOTO Ta3a
C TUIOTHOCTBIO ra3a.

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

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

30 M3oTepmudeckuii mpoiiecc: onpesenenue, 3akoH boitnsa-MapuotTa, rpaduku nmpoiecca.

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 HacplteHHbId ap. 3aBUCUMOCTH JIaBIICHUS HACHIIIEHHOTO Mapa OT TeMIepaTyphl

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

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

37 BuyTpeHHsIs sHeprus. BHYTpeHHss SHEeprus 0IHOATOMHOTO HJealbHOro raza. Crocoosl
W3MEHEHUs BHYTPEHHEHN YHEPruu.

38 Pabora B TepMOIMHAMUKE.

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

40 Dnexktpuueckoe nosie. CBOMCTBA AIIEKTPUUECKUX MOJIEH U UX CHIJIOBBIE XapaKTEPUCTUKH.
3akoH Kynona

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

423nexTpoeMKocTh. KoHaeHcaTOphl. DHEPrus 3apssKEeHHOTO0 KOHIEHCATOPA.

43 Buabl COEMHEHUST KOHIEHCATOPOB
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44 DnexTpUuYECKUH TOK: ONpEEIICHUE, HaIlpaBJICHHUE, XapaKTEpUCTUKU. 3akoH Oma amns
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 AeiicTBrue 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 TPUOOPHI

50 MarnuTHO€e 10JIe: OIpeJielIeHUe, HallpaBlieHUe, IPaBUIIO IPABOM PyKH, XapaKTEepUCTUKH
noJyis (MarHUTHasE WHAYKLUS, MarHUTHBIM IOTOK, HAIpPSDKEHHOCTb, MAarHUTHAs IPOHHULAEMOCTh
cpezbl). DHeprHsi MArHUTHOTO MOJIS

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuio neBoit pyku

52 SIBnenue 3nekrpoMarHuTHOM nHaykuuu. [Ipasuio Jlenuna.

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.
[lepro cBOOOIHBIX IEKTPUUECKUX KOIeOaHU

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

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

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

61 Ilpenomnenue cBera. 3aKOH MPEIOMIIEHHUS 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 ®0oT03(PPEKT 1 ero 3aKOHBI

69 Teopus pororddexra. Dopmyna DitHmreitHa 115 hoTodPdexra

70 ®otonsl. [Ipumenenue pororddexra

71 Crpoenue atoma. OnbiTel Pezepdopaa.

72 Iloctynatel bopa. ATom Bogopoaa o bopy

73 OTKpbITHE PAAMOAKTUBHOCTH. O-, -, Y- U3Iy4eHus. PagnoakTuBHbIE 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. TepMosiaepHsble peakiuu

78 3akoH paguoOaKTHBHOro pacnaza. [lodydeHue paauoOaKTHUBHBIX H30TONOB M HX
IIpUMEHeHne. bruonornyeckoe AeCTBUE PATHOAKTUBHBIX U3JIY4eHUI

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

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

81 DneKkTpudecKkuil TOK B BAKyyMe
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82 Iloctrymarel OlHmTelHa. IIpocTpaHCTBO W Bpems  CIELUAIbHOM  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 pacCTOSHMM 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 IPOEJIET MPU IBUKEHUU C TOU K€ cKopocThio 3a 10c, 20c?

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

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, IBHXKYIIUICS CO
CKOpOCTBIO 72 KM/4, €CIT BBIKIIOYHTH ABUraTenb? CpemHsisi cuia CONMpOTHBICHUS aBMxkeHuto 0,2
kH.

6. JIBa Ms4ya OpOIIEHBI BEPTHKAIBLHO BBEPX CO CKOpPOCThIO 36 kM/4 m 18 km/4. Ha kaxoi
BBICOTE KHHETHYECKas SHEPIrus Ka)J10ro Msya CTaHeT PaBHOM ero NoTeHIHaIbHON?

6. B mporiecce M30XOPHOTO OXJIAXKICHHSI JaBJICHUE ra3a YMEHbIIWIOCHh B 3pa3a. Kakoii Oblia
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 KonmdyecTBo TemioTel 9,4 MJk. Ompenenuth paboTy raza M HU3MEHEHUE €ro
BHYTPEHHEHN HEPrUuu

8. Ha ckonbko M3MeHWIAaCh BHYTPEHHSISI SHEPIrHs ras3a, €Clid €My COOOLIMIM KOJUYECTBO
ternotel 20 x/Ix u coBepmmin padboty Han razoMm 30 kxJDx? ecnu eMy COOOIIMIM KOJIWYECTBO
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 kJIx, ¥ mpu 3ToM ra3 coepmi padoty 65 kJlx u 0,5 MJIx?

10. Ha kakoM paccTOsSIHUM HaXOAATCS IpYT OT Apyra Toyeunble 3apsiabl 2 HKn u 5 uKo, ecnu
OHHM B3aUMOJENCTBYIOT APYT ¢ Apyrom c cuion 9 MH? 0,05H?

1.3.2. Kpurepun oneHkn

banbl 3a
Kputepumn o11eHKH K TEOPpeTHYECKOMY 321aHUI0 KpUTEepuu
OLICHKH
MakcumaJjibHbII
0asa — 2
1 - IEMOHCTPHUPYET TIyOOKOE, TOJTHOE 3HAHKUE W MOHUMaHUe (PU3MIECKOU 2
CYIITHOCTH PacCMaTPUBAEMBIX SIBJICHHUI U 3aKOHOB;
- JlaeT TOYHOE OIpejesieHHe W HCTOJIKOBAHHWE OCHOBHBIX TIOHSATHUH,
3aKOHOB, TEOPHH, ((U3NUECKUX BEIMUYUH U UX CIUHUI] U3MEPECHHUS,;
- BepHO 0(hOpMJIISIET COMYTCTBYIOINE OTBETY 3amucH (HOpMyIl, rpapuKu,
PUCYHKH, CXEMBI;
- TIpYU OTBETE JEMOHCTPHUPYET CAMOCTOATEIBbHOCTD CYXKIECHUHN, TPUBOIUT
BEpHBIC apTyMEHTHI, JIeJIaeT MPABUIbHBIC BHIBOJIBI;
- MOCJIEeI0BATeNbHO, YETKO, CBSA3HO, JIOTUYHO U 0€30MMO0YHO H3jaraer
yueOHBI MaTepuall, MPaBWIBHO U OOCTOATENHHO OTBEYAET Ha
COITYTCTBYIOIIIE BOMPOCHI
2 |- JEeMOHCTpUpPYeT 3HAaHHE U TIOHMMaHue (UINYECKON CYIIHOCTH 1
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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
OTpe/CNieHUs] TIOHATUH, WCIOJNB3YIOTCS HAy4YHbIE TEPMHHBI TPHU
HCTOJIKOBAaHUHU 3aKOHOB, TCOPHUM, (PU3NYCCKUX BEIMYUH M MX CIUHUIL
WU3MEPCHUS;

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

- IIPH OTBETE JECMOHCTPHPYET CaMOCTOSTCIILHOCTh CY)KICHUMH, BBIBOIBI
BEpHBIC, HO HEJIOCTATOYHO apTyMEHTUPOBAHBI;

- 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 TPEeOOBAaHHWM TIPEIIOAaBaTeis; JaeT
NIPaBUJIBHBIC OTBETHI HA COMYTCTBYIONIME BOMPOCHI

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

- JOIYyCKaeT OIIMOKM B OIpPENeJIEHUM U MCTOJIKOBAHUU 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, CXeM, KOTOpBIE CTYACHT IIOCJe 3aMeuyaHHsi YCTpaHsSeT
CaMOCTOSTEIILHO;

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

- HapylleHa JIOTHYecKas MOCIIe0BaTEIbHOCTh M3JI0KEHUS Y4eOHOro
MaTepuaia, Ipu OTBETE€ Ha BOIPOC JOMYIIEHa oJHa Trpybas ommulOka u
(unu) Oosee IBYX HEJOYETOB; CTYACHT HCHBITHIBACT 3HAYUTEIbHBIE
3aTpy/AHEHUs, OTBeYasi Ha COMMyTCTBYIONINE BOIPOCHI

0,5

- CTyIEHT He MOXeT OOBICHUTh  (PU3MUYECKOH  CYIIHOCTH
paccMaTpuBaeMbIX SIBIEHUH U 3aKOHOB, BBISIBUTb B3aWMOCBSI3H
(bu3nUecKuX sIBICHUH U 3aKOHOMEPHOCTEH;

- HE 3HAET WIM JaeT HEBEPHOE OIPE/ICIIEHUE U MCTOJIKOBAaHHE OCHOBHBIX
NOHATHUH, 3aKOHOB, TeOpUH, (PU3MUYECKUX BEIWYMH U HX EIUHMUIL
U3MEPEeHMUS;

- HE BEpHO BBINOJIHAET 3aMUCh (GOPMYII, TPapHUKOB, PUCYHKOB, CXEM

UTOIro

Kpurepun onieHKH K NIPAKTHYECKOMY 3aJaHUI0

Baaasl 3a
KpUTepHUu
OLICHKH

OdopMmienue ycinoBus 3a1aHus

MakcuMaJabHBII
oasa — 0,4 6as1a

- BEpHO 0()OPMIIEHO yCIIOBHE 3aJ]auHl, IPEJICTABICHBI BCE
¢bu3nuecKre BeTMYUHBI

0,4

- ycioBHe 3a7aHus 0(hOPMIICHO C HE3HAYNTEITbHBIMU HETOUHOCTSIMU,
MIPEJICTaBJICHBI HEe Bce (DU3NYECKIE BETUIMHBI

0,2
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- yCJIOBHE 331aHUs1 0)OPMIIEHO HEBEPHO

0

dbopMyIa B COOTBETCTBUU C CHUMBOJIHKOM, HEOOXOTUMOM JIst
YCTaHOBJICHUS] COOTHOIICHHS CYIIECTBYIOMIETO MEXTY (DU3UIECKUMU
BEJTMYMHAMU

- IOMYIIEHA OJIHA OIIMOKA MPU COCTABJICHUHU YpaBHEHHUI,

HUcnonb3oBanue pusnyecKoid CHUMBOJINKH MakcuMasibHbIH
oay1 —0,5 6as1a
- BEpHO 0003HAYCHBI CUMBOJIBI B YCIIOBHH 3371a4M U B GOpMyIIax, 0,5
HCTIOJIb3YEMBIX B PELICHUHN 33J1a9l
- BEpHO 0003HAYCHBI CUMBOJIBI B YCIIOBUY 3a/1a4H, A0MylieHa | 0,4
HETOYHOCTb B ()OPMYIIax, UCMOJIB3YEMBIX B PEIICHUH 3a/1a41
- gomyiieHa | HEeTOYHOCTh Mpu 0003HAYECHUH CUMBOJIOB B YCIIOBUU 0,3
3a1aud, 1 HETOUHOCTH B (JOPMYIIax, UCTIOIB3YEMBIX B PEIICHUU
3a7auu
- IONyIIeHO 2 ¥ 0oJiee HETOYHOCTH ITPpHU 0003HAYCHUH CUMBOJIOB B 0
YCIIOBUU 3a7auu, 2 U 60jee HeTouHOCTel B (hopMyIiax,
UCTIOJIB3YEMBIX B PEIICHUU 3a]1a9u
Co0iroaenne aJiropuT™Ma peleHust MakcumaJbHBbIH
0aJst —
0,3 0ay1a
- pelIeHHe 3a7]a4 OCYIIECTBIISICTCS 110 AJITOPUTMY: IIEPEBOJI SAMHHUIL 0,3
U3MepeHus: PU3NUECKUX BEIUYNH B MEXIyHAPOIHYIO CUCTEMY
equnnil (CH); 3anmuck He0OX0UMBIX (PU3NYECKUX HOPMYII;
MaTEeMaTHYECKHUI pacueT mo (HU3nIecKoi popmyme
- QITOPUTM PEUICHHUS 337]a4l OTCYTCTBYET 0
*BO/] eIHHHUL U3MepeHusl pu3nvecKnX BeTUYMH B MexkayHapoauyw | MakcumMaiabHbIii
cucremy eaunun (CH) oaJs1 0,3 6as1a
- BEPHO TepeBeICHBI PacUYeThl IEPEBOJIA BCEX SIMHUI] U3MEPEHUS 0,3
¢du3nveckux BeauunH B MexyHapoanyto cucremy enunui (CH)
- nomymiena | ommOKa mpu MpOBEACHUH pacueTa MepeBoia eaNHHUIL 0,2
U3MepeHus: PU3NUECKUX BEIUYMH B MEeXIyHApOIHYIO CUCTEMY
eaunul (CH)
- JIOTIYIIEHBI 2 OIIMOKYU NpY MPOBEJECHUH pacueTa NepeBoaa eIuHUL] 0,1
U3MepeHus: PU3NUECKUX BENUYMH B MEeXIyHApOIHYIO CUCTEMY
eaunun (CH)
- HEBEPHO MTPOBEICHBI pacyeThl IepeBoia BCEX €MHHIL U3MEPEHUs 0
¢dusnyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
Hcnosb3oBanue pusnyecKux (popmy.a Ajd pelieHus 3a1a4u MaxkcumanbHbII
oa —
0,5 6an1a
- BEpPHO U TIOCJIEIOBATEIHHO 3aMMCaHbl Bce ()OPMYIIBI B 0,5
COOTBETCTBUU C CUMBOJIMKON, HEOOXOJUMBIE [Tl YCTaHOBIICHHUS
COOTHOIIIEHUS CYIIECTBYIOMIETO MEXTY (DU3NICCKIMHU BEITNIHHAMU
- IPaBUIILHO COCTABJICHBI YPABHEHUS, CBA3BIBAIOIINE (PU3NUECKHE
BEJIMYMHBI
- BEPHO, HO HEMOCJeI0BAaTEIbHO 3aNMCaHbl (POPMYJIbI B 0,4
COOTBETCTBUH C CUMBOJIHMKON, HEOOXOJMMOH TSl YCTaHOBIICHHS
COOTHOILIEHUS CYIIECTBYIOLIETO MEXy (PU3MUECKUMH BETUYMHAMU
- IPaBUIILHO COCTABIICHBI YPABHEHUS, CBSI3BIBAIONIHE (PU3NICCKHE
BEJIMUMHBI
- (hopmyITBI 3amMcaHBI TOCIEA0BATEIHFHO, HEBEPHO 3amucana 1 0,3
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CBA3BIBAIOIIIUX (1)I/I3I/I‘-ICCKI/IC BCINYHHBI

- (hopmyIibl 3amMcaHbl HEMOCIEA0BAaTEIbHO, HEBEPHO 3anucana 1 0,2
(dbopmMysia B COOTBETCTBUHU C CUMBOJIMKOM, HEOOXOIUMOM IS
YCTaHOBJICHHS COOTHOIICHHUSI CYILIECTBYIOIIETO MEXAY (GU3HMUECKUMU
BEJIMYMHAMU
- IOTIyIIIeHa OJIHA OIIMOKA MPU COCTABICHUH YPaBHEHHUIA,
CBSI3BIBAIOIINX (PU3MYECKHE BEITUYMHBI
- Bce pOpMYIIBI 3aMCaHbl HEBEPHO 0
- IONYIIeHbI OIMOKA MPU COCTABIICHUU BCEX YPaBHEHUH,
CBS3BIBAIOIINX (PU3NYECKUE BEITMYMHBI
MareMaTu 4eckHe pacyersl 10 GpU3MYECKUM (popmy.iaM, MaxkcumajibHBbI
KOTOpbIE XapaKTepHU3yIOT paccMaTpruBaeMoe siBJIeHUe ¢ i 6amn - 0,5
KOJINYeCTBEHHOH CTOPOHBI 0aJ110B
- BEpHO MIPOU3BECHBI BCE MATEMAaTUYECKHE PACUETHI 10 BCEM 0,5
¢u3nveckuM GopMyiiaM B COOTBETCTBHH C €AMHUIIAMH U3MEPEHUI
¢buznueckux BenuunH (CH);
- BCE pe3yJIbTaThl MATEMAaTHYECKUX PAacUueTOB cozepkar mudpoBoe
3HaYeHHE U COOTBETCTBYIOIIEE eMy 0003HAUECHUE €IUHUIIBI
u3Mepenus usnueckux BennunH (CH)
- BEpHO MIPOU3BEACHBI MATEMaTUYECKHE PACUETHI 10 BCEM 0,4
¢u3nveckuM GopMyiaM B COOTBETCTBHH C €IMHUIIAMU U3MEPEHUI
busnueckux BenuunH (CH),
- B OJTHOM PE3yJIbTaTe MaTEMAaTUYECKOTO pacueTa COICPIKUTCS
TOJIBKO €ro ¢ poBoe 3HAUCHUE
- HEBEPHO MPOU3BEACH MaTeMaTHuecKuil pacueT no 1 pusudeckoit 0,3
dbopMmyIie, HO B COOTBETCTBUU C CIUHUIIAMHU H3MEPECHUN (HPU3HUECKUX
BennuuH (CH);
- B OJJHOM pe3yJIbTaTe MaTeMaTHUECKOTO PacyeTa COJACPKHUTCS
TOJILKO €ro IIM(poBOE 3HAUCHHE
- HEBEPHO MIPOU3BE/IEH MaTeMaTUuecKuil pacueT no 1 pusndeckoit 0,2
dopmyie 6e3 ykazaHusl eIMHUL] U3MEPEHUN (PU3NUECKUX BETHUUH
(Ch);
- BCE pe3yJIbTaThl MATEMaTHYECKUX PACUETOB CO/AEPKAT TOJIBKO
111(POBbIE 3HAUCHHUS
- HEBEPHO MTPOU3BEJICHBI BCE MATEMaTHUECKUE PacUeThl 0
OTBeT nocJie pelieHus 3a1a44 MakcuMabHBI
i 0as1 —
0,2 6as10B
- 3aJ1a4a B KOHIIE PEIICHUs COACPKUT BEPHBIH OTBET 0,2
- 33J1a9a HE COJICPXKUT B KOHIIC PEIICHHUS BEPHOTO OTBETA 0
YcTHOe 00bsICHEHUE pellleHus 32124 MaxkcuMaJbHBbI
i 0aJu1 —
0,3 6an10B
- 00BSICHEHUE pelIeHUs 3a/1aHus TTOCIIeA0BATENbHO, CBI3HO, 0,3
JIOTHYHO, BBIBOJI apTYMEHTHPOBAH U 00OCHOBAH; MPABUWIIEHO U
0OCTOSTENILHO JJaeTCsl OTBET (OTBETHI) HAa COMYTCTBYIOIINE BOIIPOC
(BOIIpOCHI)
- HE3HAUMTEJIbHO HapyIlIeHa MOCIe10BaTeIbHOCTb, JOIHKa 0,2

OOBSICHEHUS PEIICHUsI 3aaHMs1, BEIBOJIBI apTyYMEHTUPOBAHBI U
000CHOBAHBI; CTY/ICHT UCIIBITHIBACT HE3HAUNTENBHBIE 3aTPYAHCHUS,
OTBeuasi Ha CONYTCTBYIOIIUE BOIPOCHI
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- 3HAYUTEJILHO HAPYIIEHA [TOCJIEI0BATEIbHOCTD, JIOTUKA 0
OOBSICHEHUS PeIIeHUs 3a/1aHus (CTYJEHT HE MOXKET OOBACHUTD,
KakuM 00pa3oM MPHILEN K PELICHUIO 3aJaHHs), BBIBOJIBI HE MOTYT
CUNTAThCS ApryMEHTUPOBAHHBIMU U OOOCHOBAaHHBIMH; CTYICHT
UCIIBITBIBACT 3HAYUTENIbHBIC 3aTPYAHCHUS, OTBEYast HA
COILYTCTBYIOIIKE BOIPOCHI

1.4. MarepuajibHO-TeXHHYECKOe o0ecredyeHue Jisi TPOBeAeHHs] TPOMEKYTOYHOM
arTecTalnu
Brinmonnenue 3aganuii IpoMEXXyTOYHOM aTTECTallM MPOBOAUTCS B yueOHOM KaOWHETe
«Dusukay, madboparopuu HUUKH.

1.5 VYuyeOHo-mMeTomuyeckoe HW HHPOPMAUMOHHOE o0ecnedyeHHe Jisi TPOBeIEHUS
NPOMEKYTOYHOM aTTeCTAUM

OcHoBHbIE yUeOHbIC U31aHUA

1. HmutpueBa B.®D. dusmka pi18 npodeccuid M CHEUATIBHOCTEH TEXHUYECKOTO
npoduns: yueOHUK AJs CTYA. yupexaeHui cpen. npod. oopazosanus / B.®. Imutpuena. - 8- usm.,
crep. - M.: U3narensckuii neHTp «Akamemus», 2020. — 496 c. B nep. ISBN 978-5-4468-9245-7

2. HmutpueBa B.®D. dusmka pi18 npodeccuid M CHEUATIBHOCTEH TEXHUYECKOTO
npoduns: JlabopaTopHblil mpakTukym: yuebHoe nmocodue/ B.®. JImutpuena, A.B. Kopxyes, O.B.
Mypra3uHa: (5-e wm3m) (B omexktponHoM  ¢opmare)  2019.  https://academia-
library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamnukos, H. I1. ®usuka B 2 4. Yacte 1 : yueOHUK U MPAKTUKYM JJIsi CPEIHETO
npodeccuonansuoro obpazosanusi/ H. Il. Kanamnukos, C. E. MypaBseB. — 2-¢ u31., UCIP. H
nor. — Mocka: M3natensctBo FOpaiit, 2020. — 254 c¢. — (ITpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-09159-5. — Tekcrt: anekrponnsiii // ObC HOpaiir [caiit]. — URL: https://urait.ru/

4. Kanamuukos, H. I1. ®usuka B 2 4. Yactp 2 : yueOHUK U NMPAKTUKYM JJIsi CPEHETO
npodeccuonansHoro obpazosanus / H. Il. Kanamnukos, C. E. MypaBseB. — 2-€ u37., UCIpP. H
nor. — Mocka: M3natensctBo FOpaiit, 2020. — 244 c. — (ITpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-09161-8. — Texct: anexkrponnsiii // ObC HOpaiir [caiiT]. — URL: https://urait.ru/

S. Jlorsunenko O.B. ®u3uka: yueobnuk /O.B. Jlorsunenko.- Mocksa: KHOPYC, 2019.-
342c.- (Cpennee npodeccuonanbHoe oopazobanue). ISBN 978-5-406-06464-1

JlonoJiHUTe/IbHBbIE YYeOHbIe U31aHUs

6. BacunneB, A. A. ®usuka: yuyebHOe mocodue s CpeaHero mpodecCHOHATBLHOTO
obpazoBanus / A. A. BacunweB, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ U31., UCIIP. U JOI. —
Mocksa: U3narensctBo IOpaiit, 2020. — 211 c. — (Ilpodeccuonansuoe odpasosanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

7. Mycun, FO. P. ®usuka: xonebaHus, onTHka, KBaHTOBas (u3MKa: yueOHOE mocodue
U cpenHero npodeccruonaabHoro odpasosanus / 0. P. Mycun. — 2-e¢ u3m., HCmp. ¥ JION. —
Mocksa: U3narensctBo IOpaiit, 2020. — 329 c¢. — (Ilpodeccuonansuoe odpasosanue). — ISBN
978-5-534-03540-7. — Texkcr: anekrponusii // OBC FOpaiir [caitr]. — URL.: https://urait.ru/

8. Mycun, HO. P. ®usuka: MexaHuWKa CIJIONIHBIX CpPel, MOJEKyIspHas (u3MKa H
TepMOJAMHAMUKA: ydeOHOe TocoOue s cpeaHero mpodeccuoHambHoro obOpazoanus / HO. P.
Mycun. — 2-e wu3n., uchp. u gon. — Mocksa: UznarensctBo FOpaiit, 2020. — 163 c. —
(ITpoeccronansrnoe obpazoBanme). — ISBN 978-5-534-03000-6. — Texct: anexkrponHbIi // DBC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/

HNHTepHeT-pecypcesbl

9. www.fcior.edu.ru (PenepanbHblii eHTP HHPOPMAITHOHHO-00Pa30BaTENBHBIX PECYPCOB)

10. www.dic.academic.ru (Axagemuk. CioBapy ¥ SHITUKIOTIC M )

11. www.booksgid.com (3nekTpoHHas OuOIHOTEKA)
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http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/

12. www.globalteka.ru (Cno6anpHast 6MOIMOTEKA DIESKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (EauHo€ OKHO 10CTyIa K 00pa30BaTeIbHBIM PECYPCAM)

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

15. www.scool.edu.ru (Poccuiickuii 06pa3oBaTeabHbIA IOPTA)

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

17. www.alleng.ru/edu/phys.htm (O6pasoBarensabie pecypesl MHTEpHETA - PU3NKAa)

18. www.school-collection.edu.ru (Eaunas xomtekius iudpoBLIX 00pa30BaTEIbLHBIX PECYDPCOR)

19.24 https//fiz.1september.ru (YuebHo-mMeToanyeckas razera «dDusukan)

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

21. www.nuclphys.sinp.msu.ru (SInepras dusuka B nTepHere)

22. www.college.ru/fizika (IToaroroska k EI'3)

23. www.kvant.mccme.ru (OKypuan «KBanTt»)

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

MeToanuyeckne yKazaHus JJIs1 00yYAIOIMXCS M0 OCBOEHHU IO 1M CIIUTIIMHbI

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