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1. MACHOPT PABOYEM NPOT'PAMMBI qu}SHOfI ANCHUIIJIMHBI
0/1.06 PUBUKA (YIJIYBJIEHHBIN YPOBEHD)

1.1. O6sn1acTh npuMeHeHus1 padoveil MPOrpaMmbl

PaGouass mporpamma y4eOHOW IUCHUIUIAHBI SIBJISETCS YacThIO TIPOTPAMMBI
MOATOTOBKH creluaaucToB cpeanero 3seHa (naigee — [IIICC3) B coorBeTcTBHM ¢ PI'OC
CIIO no cnenunansHocTy 22.02.06 CBapoyHOE NMPOM3BOICTBO.

1.2 Mecro y4eO0HOl AUCHUILVIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH
CNEeNUAJTHUCTOB CPeIHEro 3BeHa:
YueOHas TUCHUIUIMHA BXOAUT B 001eo0pa3zoBarenbHbIi muki [TIICC3

1.3. lesu u TpeOOBaAHUA K pPe3y/abTATAM OCBOCHHS Y4eOHOM TUCUMIIIMHBI:

B pesynbrare ocBoeHUs y4eOHOM MUCHMIUIMHBI O0y4YaroNIuiCs JOJDKEH JTO0CTUYb
CIEAYIONINE PE3YIbTATHI:

JIUYHOCMHbLE:

- YYBCTBO TOPJIOCTH U YB@XKEHUS K HUCTOPUU M JOCTHKCHHUSIM OTE€UECTBEHHOM
dbuzuyecko Hayku; (uU3MUeCKH TpamMOTHOE TMOBEAEHHWE B MpodeccuoHaIbHON
JESITEILHOCTU U OBITY TIPU OOpaIlleHuH ¢ TPUOOpamMu U YCTPOMCTBaMU;

- TOTOBHOCTh K IPOJIOJDKEHHIO OOpa30BaHUS M TOBBINICHUS KBaJIU(HUKAIUKA B
u30paHHOM TPO(DECCUOHATBLHON ACSATENBPHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIH
(bU3HUEeCKUX KOMIIETSHIINI B 3TOM;

- YMEHHE WCIOJb30BaTh JOCTHXKEHHUS COBPEMEHHON (M3MYECKONH HayKu H
(bU3HUECKUX TEXHOJOTUN IS TIOBBIIICHUS] COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHUS
B BEIOpaHHOW TTPO(PECCHOHATEHOM NEeITeIbHOCTH;

- YMEHHUE CaMOCTOSITeNIbHO J0OBIBaTh HOBBIE MJiA ce0si (pU3MYECKUE 3HaAHUS,
WCTIONB3YS 111 TOT0 JOCTYIHBbIE ICTOUHUKUA UH(POpMAITUK;

- YMEHHE BBICTpaUBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHUS B KOMAaHJE IO
pelIeHno o0IIKX 3a/1ay;

- yYMEHHUE YOpaBsTb CBOEW TMO3HABATEIBLHOW JEATEIBLHOCTHIO, MPOBOIAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUIEKTYaIbHOTO PAa3BUTHS,

Memanpeomemuule:

- ACIIOJIb30BAaHME PA3JIUYHBIX BUJIOB NTO3HABATEIBLHON AEATEILHOCTU IJI PEIICHUS
dusznueckux 3amad, MPUMEHEHHWE OCHOBHBIX METOJOB TMO3HaHUS (HAOIIOIEHNUS,
OTMCAHUSI, U3MEPEHUSI, SKCIIEPUMEHTA) JJIsl U3YUEHUS PA3JIMYHBIX CTOPOH OKpY’Karouen
JICUCTBUTEIILHOCTH,;

- HCMOJIb30BAHUE OCHOBHBIX MHTEJUICKTYaJIbHBIX OMNEpaIuii: MOCTAHOBKU 3a/1auH,
dbopMynupoBaHMs TUIOTE3bl, aHadW3a © CHUHTE3a, CpaBHEHHs, O0O0OIICHNUS,
CHUCTEMAaTHU3allMH, BBISBICHUS TPUUYMHHO-CJIICJACTBEHHBIX CBSI3€H, IIOMCKA aHaJIOTOB,
dbopMyIUpOBaHUS BBIBOJIOB I U3YUCHHS PA3JIMUHBIX CTOPOH (PU3NUECKUX OOBEKTOB,
SBJICHUW W TIPOIIECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOAUMOCTh CTAJIKHUBATHCA B
npodeccroHanbHO cdepe;

- YMEHHUE TE€HEpPUPOBATh MJIEM M OMNPEACIATh CPEACTBA, HEOOXOIUMBIC IJII HX
peanuzaluu;



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

- YMEHUE aHaJIM3UPOBATh U MPEJICTABIATh HHPOPMAIIMIO B PAa3JIMYHBIX BUJIAX;

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

npeomemHuule:

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

2) chopMHUPOBAHHOCTh YMEHUHN pacIio3HaBaTh (U3UUECKUE SBICHUS (TIPOIIECCHI) U
OOBSACHATHL MX HAa OCHOBE HM3YYECHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIB)KEHUE, CBOOOJHOE TMAaJICHHE TeJ, JBWKEHHE IO OKPY>KHOCTH,
WHEpUHUs, B3aUMOJICHCTBUE TeJ, KojebaTelbHOE JABUKEHUE, PE30HAHC, BOJIHOBOE
nBikeHue; nuddysus, OpOyHOBCKOE NBUKEHUE, CTPOCHHUE KUJIKOCTEH W TBEPIBIX TEl,
M3MEHEHHE o0ObemMa Tel TMpU HarpeBaHuu (OXJIAKIECHHUM), TEIUIOBOE paBHOBECHE,
HCIIApEeHNE, KOHJEH CAlMs, TUIaBJIeHUe, KPUCTAUIN3allus, KUTIEHUE, BIaXKHOCTh BO3/yXa,
CBSI3b CpEJIHEeW KMHETUYECKON IHEPTruM TEIJIOBOTO JBUXKEHHUS MOJIEKYJ ¢ a0COIIOTHOM
TEMIIEPaTypoOil, TOBBIIICHUE AABJIEHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE,
CBSI3b MEXIY I[apaMeTpaMHu COCTOSIHMSI Ta3a B M3OIMpOLECccax; dJIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3aps/IOB, HAarpeBaHUE IMPOBOAHUKA C TOKOM, B3aUMOJICHCTBUE
MarHuTOB, 3JIEKTPOMArHUTHAs! UHAYKIUS, IEMCTBUE MAarHUTHOTO IOJSl Ha TPOBOJIHUK C
TOKOM U JIBWDKYIIUICS 3apsiji, DJIEKTPOMArHUTHBIC KOJIEOAHUS M BOJHBI, TIPSIMOJIMHEHHOE
pacnpocTpaHEeHUE CBETa, OTpaKeHHe, MpeloMiIeHHe, WHTepdepeHIus, audpakius u
MoJIApU3alsl CBETa, JucIiepcusi cBera; (oTodnekTpudeckuii  3¢hdexT, CcBETOBOE
JaBJICHWE, BO3HUKHOBEHUE JIMHEWUYATOro CIEKTpa aToMa BOJOPOJA, €CTECTBEHHAS MU
HCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

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

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



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

5) yMeHHe yuYUTHIBATh T'PAHULIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJEICH:
MaTepualibHasi TOYKa, WHEPIMaJbHAs CHUCTEMa OTCYEeTa, HJACATbHBIN Ta3; MOJIeIu
CTPOEHUS Ta30B, KUIAKOCTEH U TBEPbIX TEN, TOUCUHBIN JIEKTPUUECKUM 3apsi,

sllepHasi MOJENIb aToMa, HYKJIOHHAs MOJENIb aTOMHOTO Sjpa IpHU PpEelICHUU
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 M3MEPEeHUM, MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKUX
BEJIMYMH C MCTOJB30BAHUEM TPSIMBIX W3MEPECHHM, OOBSICHATH MOJYICHHBIC PE3YJIBTATHI,
UCTIONB3ysT (U3MYECKUE TCOPWHU, 3aKOHBI W TIOHATHS, M JIeJIaTh BBIBOJBI, COOJIOIATH
mpaBuia O€30MacHOrO TpyJa TPH TPOBEICHWHM HCCIICIOBAHWNA B paMKax ydeOHOTO
OKCIIEPUMEHTa M y4eOHO-HCCIIEIOBATEIbCKON JIEATETBHOCTH C  HCIOJIb30BAHHEM
MU(GPOBBIX ~ M3MEPUTENBHBIX  YCTPOHCTB ®  J1abopatopHOro  00OpY/IOBaHUS,
c(hOpMHUPOBAHHOCTh MPEJICTABICHUNA O METOAAaX MOJYUYCHHs] HAYYHBIX aCTPOHOMHYECKHUX
3HAHUM;

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

8) chopMHPOBAHHOCTh YMECHHS IPUMEHSAThH TOJYYCHHBIC 3HAHMS JJI1 OOBSICHCHHS
YCJIOBHM MpOTEKaHMs (GU3UUECKUX SBICHUN B MPUPOJIC U VIS MPUHATHUS MPAKTUYECKUX
pelieHuid B MOBCEAHEBHOM KM3HU ISl oOecrieueHusl 0€30IacHOCTH IPU OOpAIICHUH C
OBITOBEIMU TIpHOOpPaMH M TEXHUYECKHMMH YCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBBbS U
COOJIO/IEHNST HOPMAKOJIOTMUECKOTO TOBEJCHUS B OKPYXKAIOIICH cpejie; MOHWMaHUE
HEOOXOAMMOCTH MPUMEHEHHS JOCTIKEHUNW (PU3UKU W TEXHOJIOTHH JUIsl PAIllMOHAILHOTO
MIPUPOIOTIOIH30BAHHS;

9) chopMHUPOBAHHOCTh COOCTBEHHOM ITO3MIIMK 10 OTHOIICHHUIO K (PU3HYECCKOMN
uH(pOpMaITUH, MMOTy4aeMON M3 pa3HBIX MCTOYHHUKOB, YMEHHUH HCIIOJIL30BaTh ITU(PPOBHIC
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TEXHOJIOTMM U1 TIOUCKA, CTPYKTYpUPOBAaHHUS, HHTEPHPETAUUUd U MPEICTaBICHUS
yuyeOHOW M HAy4YHO-NOMYJISIpHOM HWH(pOpMalWU; pa3BUTHE YMEHUH KpPUTHUYECKOTO
aHaJIM3a MoJIy4aeMoi UH(pOpMaIH;

10) oBnameHue ymeHUSIMM pabOTaTh B TPYINIE C BBIIOJHEHUEM PA3IUYHBIX
COLIMATIbHBIX pOJIEH, TUIAHUPOBAaTh pPAa0OTy TPYMIbl, PalUOHAIBHO PaCHPEENATh
JESTeIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJ€KBATHO OLICHHWBATh BKJAJ KaXXIOTO U3
YYaCTHUKOB TPYMIIBI B pEHICHUE paCCMaTPUBAEMO MIPOOIEMBI;

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

1.4 Ko1u4ecTBO 4aCOB HA OCBOEHHE NMPOrpaMMbl YUeOHO TUCIUIIHHBI:
MakcumanbHol yaeOHOM Harpy3ku oOydaromierocs: 140 yacos, B ToM ducie:
00s3aTeIbHOM ayAUTOPHOM yueOHOM Harpy3ku oOy4varomierocs 117 yacos;
CaMOCTOSITENIbHOM paboThl 00yUaromuxcs 23 yaca.



2 CTPYKTYPA U COJJEP KAHUE YYEBHOHN JUCIHUIIJIAHBI
2.1 O0bem yueOHOH TUCHHMIJIMHBI U BUAbI Y4eOHOIl padoThl

Bup yuedHoii paboTbl O0bem yacoB

MaxkcumanbHas yyeOHas Harpy3ka (Bcero no nporpamMme Ay CHMILIMHBI) 140
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 117
B TOM YHCJIE!

JICKIINH, YPOKH 75
IPAKTUYECKHUE 3aHSTHS 32
71ab0paTOPHBIE 3aHATHS 10
CamocrosiTejibHasi padoTa 00y4aloIUXCsi: 23

[TpomexxyTouHas arrecrauus B popme:
I cemectp - npyrue GopMbl KOHTPOJIA (CpeIHHUM Oal1 O TEKYLUM OLIEHKaM yCIIeBa€MOCTH )
Il cemecTp — 2K3aMeH




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

Koapl
Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPAKTHYECKHE WOMICTCRILIH,
HaumenoBanue 3aHATHS, CAMOCTOSITe/IbHAs padoTa 00y4alierocsi, Kypcopasi padéora Oo0bem YpoBeHb (bopmupoBanio
pa3aesioB U TeM (mpoekT) (eciii NpeyCMOTPEHBI ), HHbIE BUbI y4e0HOIi padoThl B 4acos 0CBOCHMS KOTOPBIX
COOTBETCTBHH € Y4eOHBIM IIJIAHOM cnocoberayer
3JIEMEHT
NPOrpamMMbl
1 2 3 4 5
IlepBblii cemecTp
BBenenue ®Du3nKa METO/Ibl HAYYHOI'O MO3HAHMUSL. 2 1
IIpodeccrnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHMUE 32
Pa3zgen 1. Mexanuka
Tema 1.1. OcHoBbl | Coep:kanne y4eOHOr0 MaTepuasia 6 JInuHOCTHBIE,
KHHEMATHKH Mexannueckoe  IBHKEHHE. XapaKTEPUCTUKM  MEXaHWYECKOrO  JABM)KECHHS: 2 1 METaNpeIMETHBIE U
IepeMENICHHUE, MyTh, CKOPOCTb. IpeIMETHbIE
PaBHOMEpHOE npsiMonuHENHOE JBHXKEHHE. OTHOCHUTEIBHOCTh MEXAHHYECKOTO KOMIIETEHIINH B
JIBIDKCHMSL. COOTBETCTBHH C
VYckopenue. PaBHoniepeMeHHOE MPSMOJIMHENHOE ABH)KEHHUE. ®I'OC cpennero
CBo0OosiHOE najieHue Te1. PaBHOMEpHOE IBH)KEHUE M0 OKPYKHOCTH. o0miero
IIpakTnyeckoe 3amsaTtue Nel Pemenue 3agau no teme «PaBHOMEpHOE H 2 2 o0pa3zoBaHMs,
PaBHOYCKOPEHHOE JIBHIKECHHE. YTBEPKJIEHHOTO
HpaKaneCKoe 3ansaTHe Ne2 Pemenue 3amad mo teme «PaBHOMepHoe JIBUXKCHUE 2 IIPUKA30M
10 OKPY>XHOCTH. MunucrepcTBa
Tema 1.2. OcnoBbl | Coep:kanne y4eOHOr0 MaTepuajia 8 obpa3oBaHus 1
AMHAMHUKHA OcHoBHas 3ajmaya auHaMuku. BsaumopeiictBue Tten. Cuna. IlepBbiil 3akoH 2 1 Hayku PO or
Hprotona. Bropoii 3akon Herotona. Tpetuit 3akoH HeroToHa. 17.05.2012 Ne 413
Cunel B mpupozae. 3akoH BceMHUpHOro TiaroreHus. Cuna TSKECTH M CHIIA 2
BCEMUPHOT'O TATOTEHUSI.
IIpakTuyeckoe 3ansaTue Ne3 Pemenne 3a1au no teme «3akonsl HproTOHa» 2 2




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

Tema 1.3. 3akonsl | Conep:kanue y4eOHOro MarepuaJia 18
COXpPaHEHHH B Hmnynbe Tena. 3aKoH COXpaHeHUs UMIynbca. PeakTHBHOE JBM)KEHHE. 2
MeXaHHKe Mexanuueckass pabora cuibl. MomHocTs. OHeprus. Kunernmueckass »HEprus. 2
[ToreHnuanbHas SHEprys. 3aKOH COXPAHEHUS] MEXAaHUYECKOH SHEpruH.
IIpakTnyeckoe 3anaTme Ned Pemenue 3agau 1mo temMe «3aKOH COXpaHEHHUS 2
UMITYJIbCa»
IIpakTnyeckoe 3ansaThe NeS PemeHue 3agad mo teme «3aKOHBI COXPaHEHMS 2
SHEPrUN»
CamocrosiTesibHas padora o0yuaromuxcs Nel 10
[TonroroBUTH COOOLIEHUS:
1 3nauenue orkpsiTuil ['anunes
2 Ucaak Hpl0TOH — co3aaTesnp KJIacCCUUECKON (PU3HUKU
3 Ponpb K.O. [IlM0ONKOBCKOr0 B pa3BUTUN KOCMOHABTUKH
4 Cepreit IlaBnmoBuu KoponeB — KOHCTPYKTOp M OpraHu3aTop IpPOM3BOICTBA|
PaKeTHO-KOCMUYECKON TEXHUKHU
5 IlposiBieHNE 3aKOHOB COXpaHEHUs B IPUPOJIE, OBITY, TEXHUKE
Paznes 2. MoJsiekyasipHasi (PM3HKA M TEPMOAHHAMHUKA 29
Tema 2.1. OcnoBbl | Coep:kanne y4eOHOr0 MaTepuasia 4 JInuHOCTHBIE,
MOJICKYJISIPHO- OcHOBHBIE TOJIOXKEHUS MOJIEKYJISpHO-KMHETHYecKo Teopuu. Pa3mepbl u Macca 2 METaNpeIMETHBIE U
KMHETHYeCKOH MOJeKyl W aromoB. bpoyHoBckoe nBmxkenue. uddysus. Crpoenue IpeIMETHbIE
TeOpHH. ra3oo0pa3HbIX, JKUIKAX M TBEpIAbIX Ted. CKOPOCTH JABMKEHUS MOJIEKYT M HUX KOMIIETEHIINH B
nu3Mepenue. Mneansuslii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO- COOTBETCTBHH C
KMHETUYECKON TEOPUH. Y PaBHEHUE COCTOSIHUS MICAIBHOTO rasa. ['a30BbIe 3aKOHBI. ®I'OC cpennero
IIpakTyeckoe 3anaTHe Ne6 PemieHue 3amad 1o teMe «YpaBHEHHE COCTOSHHUSA 2 00mmero
UJeabHOTr0 rasa. ['a3oBbIe 3aKOHBD) o0pa3zoBaHuUs,
Tema 2.2. OcHoBbl | Copep:xanne y4eOHOro MaTepuaJia 6 YTBEPKIEHHOTO
TePMOAMHAMMKH | BHyTpeHHss 3Heprus uaeanbHoro rasa. Pabora u temnora kak ¢GopMbl nepeaadn 2 NIpUKa3oM
SHEpruu. YpaBHeHHUE TemioBoro Oananca. AnunabatHslil npouecc. Ilepoe Hauao Munncrepcrsa
TEPMOJIMHAMUKHU. BTOpOe Haya10 TepMOJMHAMUKH. obpazoBaHus 1
TemoBele aBurarenu. IlpuHnun neiictBus temnosod MamuHbl. KITZ[ TemoBoro 2 Hayku PO or
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neurarens. OxpaHa NpUpPOIbI.

17.05.2012 Ne 413

IIpakTnyeckoe 3ansitue Ne7 Pemenue 3amau no Tteme «llepBbiii 3akoH 2 2
TepMoauHamMuKu.  IIpuMeHeHume  mepBoro  3aKkoOHa ~ TEPMOJMHAMHUKUA K
M30IIpoIeEccam».
Tema 2.3. | Conepxanue y4eOHOI0o MaTepuaJia 4
ArperatHbie Hcnapenue u koHJeHcanus. HachlmeHHBIH TIap U €ro cBoicTBa. AOCONIOTHAS H 2 1
COCTOSIHUSA OTHOCHUTEJIbHAsl BJIAXHOCTh Bo3Ayxa. Touka pocbl. Kumnenue. 3aBHCHMOCTH
BeLeCTBA. TEMIEpaTypbl KUIMEHUS OT AaBieHud. [leperperbiii map u ero HCHOJIb30BaHHE B
da3oBbIe TEXHHUKE.
nepexoabl Pemenue 3aga4 ¢ npogecCHOHATBHOI HANPABJIEHHOCTHIO 2 2,3
JlaGopaTopHnoe 3ansitue Ne2 «/3mMepeHrne OTHOCUTENILHON BIAXKHOCTH BO3yXa»
Coaep:xanue yue0HOro MaTepHaJia 15
XapakTepucTHKa JKUJIKOTO COCTOSIHHUS — BelecTBa. [IOBEpXHOCTHBIA  CJOM 2 1
JKuakoctu. KanuiisipHsie siBICHUS.
XapakTepucTuka TBEpAOro COCTOsIHUSA BelecTBa Kpucraminueckue u amopdHbie
Tena. CBOMCTBA TBEPBIX TEIL.
IIpakTyeckoe 3anaTue Ne§ Pemenue 3anad o reme «Bia)kHOCTb BO3TyXa». 2 2
CamocrosiTeibHas padora o0y4yarommxcs Ne2 11 3
1 Ctpoenue TBEpAbIX, KHUAKHX U Ta3000pa3HbIX Tell (COCTaBUThH TaOIMILY)
2 IleperpeTslii map U €ro UCMOJb30BaHUE B TEXHUKE (COCTABUTh KOHCIEKT)
3 MexaHnuyecKre CBOMCTBA TBEPABIX T€J (COCTAaBUTh KOHCIIEKT)
Pa3nes 3. DieKTpoaAMHAMHUKA 53
Tema 3.1. Conep:xanue yueOHOTro MaTepuaJia 9 JInuHOCTHBIE,
DIIeKTpHYecKoe OneKTpuYecKue 3apsAibl. 3aKOH COXpPAHEHMsI 3JIEKTPUUECKOTO 3apsiia. 3aKoH 2 1 METaNpeIMETHBIE U
noJjie Kynona.Onekrpuueckoe nosie. HanpsbkeHHOCTh nekTpruyeckoro noss. [IpuHnmn MIPEAMETHBIE
CYNEPHO3UIUH MOJEH. KOMIIETEHIINH B
PabGora cunm anexkrtpocratudeckoro mois. Ilotenmuman. Pa3sHocTh moTeHIMANIOB. 2 COOTBETCTBHHU C
OKBUIIOTEHLMAJbHBIE MOBEPXHOCTU. CBA3b MEXKIY HANPSIKEHHOCTBIO WU ®I'OC cpennero
Pa3HOCTHIO MOTEHIMAJIOB 3JEKTPUUECKOTo Mois. [IpOBOAHUKU B 3JIEKTPUYECKOM obmero
noJie. J{nanexkTpuku B anekTpuyeckom nose. [lonsgpuzanus AM3I€KTPUKOB. o0pa3zoBaHuUs,
IIpakTnyeckoe 3ansitue Ne9 Pemenue 3agad no reme «JIEKTPUUECKOE TTOJIE 2 2 YTBEPKIEHHOTO
IIpakTnyeckoe 3ansitue Nel( Pemenue 3amgad no remMe «JIEKTPUUECKOE TTOJIE 2 IIPUKa3OM
Konnencaropsl. CoeiHEeHHE KOHICHCATOPOB B OaTapero. DHEprus 3apsKeHHOTO 1 1 Munncrepcrsa
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KOHJCHCATOPpa. JHEPrus 3JIEKTPUIECKOrO MOJIS.
Jlpyrue ¢opMbl KOHTpOJs (cpeaHuii 0a/ul MO TeKyNIMM OLIEeHKaM
ycrneBaeMoCTH)

Bropoii cemecTp

IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/IEP:KAHUE

Tema 3.2. 3akonsl | Conep:kanue y4eOHOro MarepuaJia 16
NOCTOSTHHOT' O VYcnoBust, HEOOXOIUMBIE Ui BOSHUKHOBEHMSI M IMOJJEPKAHUSA DIEKTPUUECKOTO 4 1
TOKAa Toka. Cuiia TOKa M IJIOTHOCTh TOKAa. 3akoH OMa Jyisi y4acTKa Ienu. 3aBUCUMOCTD
JIEKTPUYECKOTO CONPOTUBIICHHS OT MaTepuaia, JJIMHBI U IUIOIIAIU IIOIEPEYHOrO
CEUYEHHs MPOBOJHUKA. 3aBUCUMOCTb  COINPOTUBIEHUS IPOBOJHUKOB  OT
TEMIEPATYPBI.
OJC wucrouynuka. 3akoH Owma g nonHod nenu. CoeluHEHHE HPOBOIAHHUKOB. 4
CoennHeHNE UCTOUHUKOB 3JIEKTPUUECKOI S3HEpruM B 6aTapero.
TemmoBoe neiicTBue snekTpuyeckoro Toka. 3akoH Jxoymns-Jlenma. PaGora u
MOIIHOCTb 3JIEKTPUUECKOT0 TOKA.
IIpakTyeckoe 3anaTHE Ne 6 «3aKOHBI IOCTOSTHHOTO TOKa» 2 2
Pemenne 3apa4 ¢ npo¢ecCHOHATBLHON HATIPABJIEHHOCTbIO 2 2,3
JlabopaTopnoe 3ansitme Ne3 «JI3yueHue 3aKOHOB TIIOCJIENOBAaTEIBHOIO U
NapauIeJIbHOTO COEIMHEHUS TPOBOAHUKOBY
JlabopaTopHnoe 3ansitue Ned «IM3mepenne OJIC ¥ BHYTPEHHETO COIIPOTUBIICHUS 4 2,3
VCTOYHUKA»
Tema 3.3. Copepxanue yueOHOIro MaTepuaJa 9
DileKTpuYecKuil ONEKTPUYECKUH TOK B MeTalax. OJEKTPUYECKMM TOK B  JJIEKTPOJIMTAX. 4 1
TOK B Pa3sJIMYHBIX | Onektponu3. 3akoHbl @apanes. IlpuMeHeHue oayeKTpoin3a B TEXHHKE.
cpenax OJIEKTpUYECKUI TOK B ra3ax M Bakyyme. MoHwmsamus rasa. Buasl ra3oBbix
pa3psnos. llonarue o nnazme. CBoiicTBa U MPUMEHEHHUE IEKTPOHHBIX ITYYKOB.
DNeKTpUYeckruii TOK B  moiymnpoBogHuKax. (CoOCTBEHHass MPOBOAMMOCTD
HOJYIPOBOIHUKOB. [TomynpoBoIHUKOBBIE TPUOOPHI.
Tema 3.4. Copepxanue y4eOHOIro MaTepuaJa 6
MarnuTHoe nmojie | Bektop uWHAyKIMM MarHutHoro mons. JleilicTBMe MAarHUTHOro TMTOJS Ha 4 1

OPSIMOJIMHEMHBIA NPOBOAHUK C TokoM. Cuna Awmmepa. 3akoH Amiepa.
B3aumoneiictBue TokoB JlelicTBME MAarHUTHOTO TOJISI HA JABMIKYIIMHCA 3apsil.
Cuna Jlopenna. OnpeneneHue yIelabHOrO 3apsiia. YCKOPUTENM 3apsKEHHBIX

oOpaszoBaHus U
Hayku PO ot
17.05.2012 Ne 413
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YACTHII.

IIpakTuyeckoe 3ausaTue Ne7 Pemenue 3ana4 «MarautHoe nosuey

Tema 3.5.
JIEKTPOMarHuTH
asi MHAYKIUS

Conep:kanue y4eOHOT0 MaTepuaJia

13

OnexrtpoMarautHas uHaykuus. [Ipasuno Jlenna. 3/1C uHAYKUIMM B IBUXKYLIUXCS
IPOBOJHMUKAX. SIBIeHHE caMOMHIYKIMHU. VHAYKTUBHOCTb. DHEPrusi MarHUTHOTO
HOJISL.

IpakTnyeckoe 3ansitue Ne Pemenue 3agau «J1€KTpOMarHuTHasE MHTYKIIUSD)

CamocrosiTesibHas padora od0yyaromuxcs: Ne3

1 I[ToaroToBUTH COOOIIEHUE HA OJHY U3 MPEIATOKEHHBIX TEM:

- «OTKpBITHE U IPUMEHEHHUE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOAUMOCTH
- «(AKYyCTHYECKHE CBOMCTBA IOJIYIIPOBOJHUKOBY

- «KpunosnekTpoHuKa (MUKPO3JIEKTPOHHUKA U XOJIOT)»

- «Anzpe Mapu Amiep — OCHOBOITIOJIOKHUK 3JIEKTPOJUHAMUKI

- «Xanc Kpucruan Opcres; — 0OCHOBOIIOJIOKHUK JIEKTPOMArHeTU3May

- «Maiixn ®@apajneit — co3garenb yU4eHUs 00 3JEKTPOMAarHUTHOM TI0JIE,
- «Hukona Tecna: *u3Hb U HEOOBIYAWHBIE OTKPBITUS

- «Ommmit XpuctruanoBud JIeHI] — pycckuid Gu3uk»

2 Bupl caMOCTOSITENBHBIX pa3psiioB (COCTaBUTh TaOJIHILY)

3 Tok B pa3nu4HbIX cpeax (COCTaBUTh TAOIHILY)

Pa3nen 4. Kojie0anus 1 BOJIHBI

15

Tema 4.1.
MexaHnuyecKue
KOJe0aHus

Coaep:xanue yue0HOro MaTepHaJia

Konebarenbnoe  nBmwxkenue.  [apmonuueckue — konebanus.  CBOOOIHBIC
MexaHuueckue konebanus. [lpeBpamieHue dSHepruu Tmpu  KolebdaTeITbHOM
JOBHUKCHHUU.

Tema 4.2.
Yupyrue BoJIHbI

Coaep:xanue yueOHOro MaTepHaJia

ITonepeunble U IPOJOJIBHBIE BOJHBI. XapAKTEPUCTUKH BOJIHBI. 3BYKOBBIE BOJIHBI.
Wntepdepeniys BonH. [loHsTHE 0 TUPAKIIUU BOJH.

N

IpakTuyeckoe 3ansaTue Ne 9 Pemenue 3amau «MexaHWUYeCKHe KOJICOAHUS U
BOJIHBD»

Tema 4.3.

Conep:kaHue y4eGHOr0 MaTepuaJjia

JInyHOCTHBIE,
MeTarpeAMETHbIC U
MpeAMETHBIE
KOMIIETEHIMH B
COOTBETCTBHU C
®I'OC cpennero
o01ero
oOpa3oBaHwsl,
YTBEPKJIEHHOTO
MPUKA30M
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DJIeKTPOMATrHUTH
ble K0JIe0aHus

CBobOoaHble 31eKTpoMarHuTHbIe Konebanus. Popmyna Tomcona. IlpeBpaienue
SHEPruu B KOJICOATEIIbHOM ~ KOHTYpe. I'eneparop  Hesaryxarommx
JJIEKTPOMArHUTHBIX ~KoJleOaHUH. BBIHYXJEHHBIE 3JIEKTPUUYECKHE KOJIeOaHMUs.
IlepemeHHbI1 TOK. EMKOCTHOE M HMHIYKTMBHOE COIPOTUBIICHHS IIEPEMEHHOIO
ToKa. 3akoH OMa JuIsl LIelu IepeMEeHHOro Toka. Pabora 1 MOIIHOCTh NEPEMEHHOTO
Toka. ['eneparopel Toka. Tpanchopmaropel. I[lomyuenue, mnepemaya
pacnpeneseHue JIEKTPOIHEPTUN.

Tema 4.4.
DJIeKTPOMATrHUTH
ble BOJIHbBI

Coaep:xanue yueOHOTr0 MaTepHaJia

DJEeKTPOMarHUTHOE IOJIe KaK OCOOBIN BHJI MaTepuH. DIEKTPOMArHUTHBIE BOJIHBI.
BuoOpatop I'epuia. OTKpbITHINM KoJe0aTenbHbIA KOHTYD.

Nzo6perenue paauo A.C. Ilomoemm. Ilonstue o pamuocssizu. Ilpumenenue
AJIEKTPOMATHUTHBIX BOJIH.

CamocrosiTesibHast padora o0yuaromuxcs Ned

[TonroroBuTh COOOIIEHUE:

1 «YabTpa3Byk (1I0Jy4yeHHe, CBOMCTBA, IPUMEHEHUE)Y,

2 «Dusuka u My3bIKay,

3 «ludpakuus B HaeH KU3HI)

4 «IlepeMeHHBII 3IEKTPUUECKUN TOK U €r0 IPUMEHEHUEY,

5 «IIpon3BoacTBO, Nepeaayda U UCIOIb30BAaHUE IIEKTPOIHEPT UMY,
6 «Tpancdopmaropsi»,

7 «ATbTEpHATUBHAS SHEPIETUKA»

8 «Anexcanap CrenanoBudy [1omoB — pycckuil yueHbI, H300peTaTes pauo,
9 «Pa3BuTHE CPEACTB CBA3U U PATUON,

10 «CoBpeMEHHBIE CPEICTBA CBSI3NY,

11 «CoBpeMeHHas CIIyTHUKOBAs CBSI3b)»

MunucTepcTBa
o0Opa3oBaHUs U
Hayku PO ot
17.05.2012 Ne 413

Pa3zgea 5 OnTuka

10

Tema 5.1
IIpupona cBera

Coaep:xanue yueOHOro MaTepHaJia

CKOpOCTh paclpOCTpaHEHUsI CBETA. 3aKOHBI OTPAXKEHHUS U MPEIOMJICHHUS CBETA.
ITonnoe otpaxkenue cera. JImu3el. ['Ma3 kak ontuyeckas cucrteMa. OnTUYECKHe
npuOOpBHI.

Tema 5.2

Conep:kaHue y4eGHOr0 MaTepuasa

JInyHOCTHBIC,
MeTanpeaMETHbBIE U
MIPEIMETHBIE
KOMIIETEHINH B
COOTBETCTBUH C
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BosinoBbIe Untepdepenus cBera. KorepeHTHocTh cBeTOBbIX Jiyued. WHTepdepeHuus B 4 ®I'OC cpennero

CBOMCTBA CBeTa ToHKuX MuieHkax. Konbna Hetorona. Mcnonp3oBanue nHTephEpeHIIMA B HAYKE H o0rm1ero
texHuke. Judpakuusa csera. [dudpaxkius Ha iend B MHapalIelbHBIX JIydax. oOpa3oBaHuUsl,
Hudpaknuonnas pemrerka. [Tonsipusanus monepeyHsix BoyH. [lonspu3zanus ceera. YTBEPKIACHHOTO
JBoiinoe nyuenpenomienue. [lomsipounsl. ucnepcusi cBera. Buubl crekTpos. MPUKa30M
Croektpsl  ucnyckanusi. CHEKTpsl  TOTJIOMIEHHA.  YIbTpapHOIETOBOE H MunucrepcTBa
uH(ppakpacHoe u3nyueHus. Pentrenosckue ayun. VX npupoja u cBoicTBa. o0pa3oBaHus U
IIpakTuyeckoe 3ansitme Nel0 Pemenue 3amau  «lIpenomienue cBera. 2 Hayku PO ot
JudpakimonHas pemeTka 17.05.2012 Ne 413

Tema 5.3. Coaep:xanue yueOHOTo MaTepHaJia 2

CnenuanbHas [Tocrynatelr Oitnmireiina. IIpocTpaHcTBO M BpeMs CHEUUATbHOW TEOPUHU 2

Teopus OTHOCUTENLHOCTU. CBSI3b MAacChl M DHEPTUU CBOOOIHON YaCTHUIIBI. DHEPIHS TTOKOS

OTHOCUTEJIbHOCTH

Pa3nen 6. KBanToBasi pusuka 7

Tema 6.1. Coaep:xanue yueOHOro MaTepuaJia 10 JlnunoctHbIe,

KBanrToBas KBanToBas runotesa [lnanka. BHemnuit gpotoanexkrpuueckuii 3¢ pext. PoToHbI. 2 METaNpEAMCTHBIC U

ONITHKa Buyrpennuii ¢potosdpdexr. Tunsl dporosnementos. JlaBnenue csera. [lonstue o IIPCIMCTHBIC
KOPILYCKYJIIPHO-BOJIHOBOM IIPUPOJIE CBETA. KOMIICTCHIIMH B
Pemenne 3a1a4 ¢ npodeccCHOHATBLHOI HANIPABJIEHHOCTHIO 2 COOTBETCTBHH C
IMpakTuueckoe 3anHsaTHe Nell Pemenuwe 3amau "®dopmyna DiHImITEHHA IS PT'OC cpennero
dorordpdexra. DoroHsr" o0mero

Tema 6.2. ®usuka | Comep:kanue yueGHOro MaTepuajia 2 obpazoBanus,

aToma Pa3zButue B3rns0B Ha CTpoeHHE BemiecTBa. SaepHas moaens aroma. OmbITel 3. 2 YTBEPAJICHHOTO
Pezepdopna. Monens atoma Bomopoaa o H. bopy. ['mnotesa ge bpoiinsi. [pHKa3OM

MunucrepcTBa
Tema 6.3. Pusuka | Copepxkanne y4eOHOro MarepuaJia 4 6
aTOMHOIO siApa EctecTBeHHass paanoOakTUBHOCTb. 3aKOH paJWOaKTUBHOro pacnaaa. CrocoOsl 4 OHE;;SIBI?ZDH;ITH

HAOIIO/IEHUS M PETHCTPAINK 3apsHKEHHBIX YacTull. CTpoeHHe aTOMHOTO spa.
Jlepext Macchl, PHEprusi CBA3M M YCTOWYMBOCTb AaTOMHBIX siaep. SlaepHble
peakuuu. MckyccTBEHHAs paIMOAKTUBHOCTD.

Henenune Ttsxenbix spaep. Llemnas spaepHas peakiusa. Ympasisgemas UenHas
peakuusa. SnepHsli peaktop. llomyueHune paaMOaKTHBHBIX HM30TONOB M HX
npuMeHeHue.  buosormyeckoe — AEHCTBUME  PAJMOAKTUBHBIX  H3JIYyYCHHI.
DJIEMEHTApHBIE YaCTHUIIBIL.

17.05.2012 Ne 413
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IIpoMeskyTOUHASI aTTECTAIUS: IK3aMeH

HToro mo jucuunjanHe

140
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3. YCJIOBUSI PEAJIM3ALMA TIPOTPAMMBI  YYEBHOM
JTUCHUATIIMHBI

3.1 TpebéoBaHusi K MHHUMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecre4eHNI0 y4eOHOM TMCHUTIMHBI:

Peanuzanmsi mporpaMMbl TUCITUTUIMHBI TpeOyeT Haauums y4eOHOTro KaOWHeTa
bU3HUKY TSl IPOBEICHUS 3aHATUH JEKIIMOHHOTO TUIA, MPAKTUUYECKUX 3aHATUH, B TOM
YHUCJi€ TPYIINOBBIX, WHJIWBUAYAIbHBIX, HUCBMEHHBIX, VYCTHBIX KOHCYJbTAIIHH,
TEKYIIETO KOHTPOJISL U IPOMEKYTOYHOM aTTeCcTalluu.

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

- cHeluaJu3upoBaHHass  MeOenb  (CTONbI, CTYJIbd MO  KOJUYECTBY
oOyyarommxcsi);

- IOCKa yYCHHYECKasl.

TexHuyeckue cpeacTBa 00yUeHUs:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.

VYyeOHo-HarIsIIHBIE  TOCOOMS:  TUTaKaThl, Y4eOHO-HAIVISIAHBIE IMOCOOUS,
obecrieynBaIIMe TEeMaTHUUYECKME  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-MeTOANMYecKOe W HHPOpMAIMOHHOEe  olecneveHue
peanu3anuu y4e0HOM JUCUUIINHBI

OcHoBHBbIE yUeOHbIE H3IaHUSA

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

2. Hmutpuea B.®. ®usuka g npodeccuii U crenuaIbHOCTEH
TexHu4yeckoro mnpodwuis: JlabopaTtopHbiii mpakTHUKym: ydebHoe 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. I1. ®usuka B 2 4. YacTh 1: yueOHHUK U MPAKTUKYM IS
CpeJHero poeCCHOHAIIEHOTO obpazoBanus / H. Il. KanamHaukos,
C. E. MypaBbeB. — 2-¢ u3n., ucnp. u non. — MockBa: MzmatensctBo FOpaiiT,

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

4, Kanamnukos, H. I1. ®uzuka B 2 4. YacTp 2: yueOHUK U TPAKTUKYM JJIs
CpeaHero po¢eCCUOHATTLHOTO obOpazoBaHust / 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. — (IlpodeccuonanpHoe oopazoanue). — ISBN 978-5-534-09161-8.
— Texcr: anekrponnslit // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

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

JlonoJIHuTe/IbHbIE Y4eOHbIe U31aHNS

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

7. Mycun, 0. P. ®wusmka: koneOaHus, ONTHKA, KBaHTOBas (HU3HKa:
ydyeObHoe mocobue st cpeaHero npodeccuonanbHoro odpazonanus / 0. P. Mycum.
— 2-¢ m3a., ucnp. u npon. — Mocka: MznarensctBo Opaiit, 2020. — 329 ¢. —
(ITpodbeccnonansHoe obOpazoBanme). — ISBN 978-5-534-03540-7. — Tekcr:
anektpoHHbii // 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 u3na., uctp. u non. — Mocksa: M3naTenscTBoO
FOpaiit, 2020. — 163 c. — (Ilpodeccuonansruoe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanextponnbit //  OBC IOpait [caiit]. — URL:
https://urait.ru/bcode/

HNuTepHer-pecypcesl

Q. www.fcior.edu.ru (DenepanbHBIT IEHTP UHPOPMAITMOHHO-
00pa3oBaTeIbHBIX PECYPCOB)

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

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

12. www.globalteka.ru (I'moGanbpHast OUOINOTEKA IACKTPOHHBIX PECYPCOB)

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

ecypcam

14. www.st-books.ru (JIydimnas yueOHas iuTeparypa)

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

16. www.ru/book (DnekTpoHHas OMOIMOTEYHAS CUCTEMA)

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

18.  www.school-collection.edu.ru  (Egunast  ko/uiekuus  mudpoBBIX
00pa3oBaTeILHBIX PECYPCORB)

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 aTepHere)

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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MeTtoauyeckue ykazaHus AJs 00y4arolHUXCs 110 OCBOCHUIO THCIUIITHHBI

25. Meroauueckue yKazaHUS IS OOYYAlOMIMXCS TIO  BBIMOJIHEHHIO
MPAKTUYECKHUX padoT.

26. Meroauueckue yKazaHUS IS OOYYAlONIMXCS IO BBIMOJIHEHHIO
1abopaTopHBIX paboT
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4. KOHTPOJIb M OHLEHKA PE3VYJIbBTATOB OCBOEHUA

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 YBAXKEHHMSI K HUCTOPUU U JOCTHXKEHUSIM
OTEYECTBECHHOH (PU3MUECKON HAyKH; (PU3NUECKHA TPAMOTHOE MOBE/ICHUE 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 (PU3UYECKUX KOMIIETCHIIUN 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;

- yYMEHHUE YIPAaBIATh CBOEH ITO3HABATEIIBHOW JAESITEIBHOCTBIO,
IPOBOJIUTh CaMOOLIEHKY YpPOBHSI COOCTBEHHOI'O HHTEIIEKTYaJlbHOTO
pa3BUTHS;

Memanpeomemuule:

- HCIOJIb30BaHME  PA3IMUHBIX  BUJOB  I103HABaTEIbHOMU
NeSTeIbHOCTH Ul pelleHns: (U3NYecKUX 3a/ad, IPUMEHEHHE OCHOBHBIX
METOJI0B NTO3HaHUS (HaOII0AEHMSI, ONTUCAHUS, U3MEPEHNUs, SIKCIIEPUMEHTA)
JUISL N3YYEHMSI Pa3JIMYHBIX CTOPOH OKPYXAIOUIEH ENCTBUTEIILHOCTH;

- HCIOJIb30BAHHWE OCHOBHBIX HHTEJUIEKTYAJIbHBIX OMNEpaluid:
MIOCTAHOBKM 3aJaud, (OpMyTUpOBaHMs THMIIOTE3bl, aHAIMW3a U CHUHTE3a,
CpaBHEHHUs, O000OIIEHHs, CHCTEMaTH3allud, BBISBICHUS PUYUHHO-
CIIEZICTBEHHBIX CBSI3€Hi, MOMCKa aHAJIOTOB, (POPMYIUPOBAHUS BBIBOJOB IS
U3Y4YEHUsI Pa3JIMYHBIX CTOPOH (PU3MUYECKUX OOBEKTOB, SBICHUH U
MPOIIECCOB, C KOTOPHIMM BO3HMKAeT HEOOXOAUMOCTh CTaJKUBAaThci B
npodeccuonanbHoOM chepe;

- YMEHHE TEHEepHpOBaTh
He0oOXOIMMBIE I UX peanu3alliy;

- 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 JAMCKYCCHUHU, JOCTYIHO W TapMOHUYHO coueTas
cojiepkanue 1 (opMbl IpeCTaBIIeMON HHPOpMAIIH;

npeomemmboie:

1) chopMupoBaHHOCTH MPEACTABICHUI O POJIM U MecTe (PU3UKH U
aCTPOHOMHH B COBPEMEHHOM  HAy4YHOM  KapTUHE MHpa, O
crucreMooOpasyroneil ponu (HU3MKH 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)

OneHKa BBIMOTHEHUS
CaMOCTOSITEIIBHOM
paboThI

IIpomexxyrouHnas
arrecranus B 1
cemecTpe B popme
npyrue Gopmbl
KOHTPOJIS (CpeIHUA
0aJu1 1o TeKyUIM
OLICHKam
yCIIEBa€MOCTH),

BO 2 cEMECTpe — B
dbopme sK3aMeHa.
Meron nposeeHus
IIPOMEKYTOUHON
aTTeCTalluy -
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 Hay4YHO-TEXHUYECKOM Pa3BUTHH,
ponu  ¢uzukun B (QOPMHPOBAHUHM Kpyrozopa u (YHKIUOHAIBHOM
IPaMOTHOCTH Y€JI0BEKa JIJIsl pELIEHMsI IPAaKTUYECKUX 3a]1a4;

2) cdhopMUPOBAHHOCTH YMEHHMH pacrno3HaBaTh (hU3HUECKUE
ABICHUS (IIpOIecChl) U OOBSICHATh UX HAa OCHOBE M3YyYCHHBIX 3aKOHOB:
PaBHOMEpPHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE  JIBU)KEHHE,
cBOOO/ZHOE TaJEHHUE Tell, [JBUXKEHHE [0 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, UCIApEHUe, KOHJEHCAllUsd,  IUIaBJICHUE,
KpUCTAJUIM3aLUsl, KUIIEHUWE, BIAXHOCTb BO3/lyXa, CBiI3b CpeIHEU
KMHETHYECKOW SHEPTHH TEIJIOBOTO ABIDKEHHSI MOJIEKYN C abCOMOTHON
TEMIIEpaTypoi, NOBBILICHHE [aBJICHUS Tra3a MpU €ro HarpeBaHUH B
3aKpBITOM COCYJE, CBSI3b MEXJAy IapaMeTpaMH COCTOSHHUS rasa B
M30IIpoIeccax; JIEKTpU3alus TeJl, B3aUMOICHCTBHUE 3aps 0B, HArPEBAHUE
IIPOBOJHHMKA C TOKOM, B3aUMOJIEWCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKUWS, JOEHCTBUE MAarHUTHOIO IIOJii HAa IPOBOJHHUK C TOKOM H
JOBUOKYLIMICS — 3apsid, DJEKTPOMAarHUTHbIE KOJeOaHHWs U BOJIHBI,
MPSIMOJIMHETHOE PAaclpOCTPAHEHUE CBETA, OTPaXCHHUE, MPETOMIICHUE,
uHTephepeHys, Audpakuus U MOJMSpHU3alus CBETa, AMCIEPCUS CBETA;
dotosnexkTpuyeckuii  3pPexT, cBeTOBOE NaBICHHE, BO3HUKHOBEHHE
JMHENYaToro CeKTpa aroMa BOAOPOJa, €CTECTBEHHAs M MCKYCCTBEHHas
PaaOaKTUBHOCTb;

3) BnajeHHE OCHOBOIOJIATAIOIIUMU (PU3NYECKUMH TOHSATUSAMHU U
BEJTMYMHAMU, XapaKTePU3YIOIUMHU (PU3UUECKIE MPOIIECChI(CBSI3aHHBIMHU C
MEXaHUYECKUM JIBUKEHHEM, B3aUMOJIEHCTBUEM TeJ, MEXaHMYECKHUMHU
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); BJaJIEHUE OCHOBOIOJATaIOIIUMU
ACTPOHOMUYECKUMH TOHSTHUSMH, [O3BOJIAIOINIMMHU  XapaKTEPU30BaTh
MPOLIECCHI, TPOMUCXONALINE Ha 3Be3JaX, B 3BE3JAHBIX CHCTEMax, B
MEXTaJlaKTHUYeCKOM cpezie; ABMKEeHHE HEOSCHBIX TeJ, 3BOMIOLNIO 3BE3] U
Bcenennoi;

4) BnajeHue 3aKOHOMEPHOCTSIMHU, 3aKOHAMH M TEOPUSAMH (3aKOH
BcemupHoro tsaroreHus, I, II u Il 3akonsr HeroToHA, 3aKOH COXpaHEeHUS
MEXaHUYECKOM SHEpPruM, 3aKOH COXPAaHEHHMs MMIYJbCa, MPUHIINII
CYNEPHO3UINH CHJI, MPUHIUI PABHOMPABHOCTU HWHEPIHAIBHBIX CHCTEM
OTCYETA; MOJIEKYJSIPHO-KNHETUYECKYI0O TEOpUI0 CTPOEHUS BEIIECTBA,
ra3oBble 3aKOHBI, MEPBBIA 3aKOH TEPMOIAMHAMMKH; 3aKOH COXPAaHEHUs
3IEKTPUYECKOTO 3apsiaa, 3akoH Kynona, 3akoH OMma Al ydacTka LIETH,
3akoH OMma i1l TTOJTHOM 3JIEKTpUYEeCKOor 1enu, 3akoH J[xoynsa - Jlenua,
3aKOH 3JIEKTPOMAarHUTHOW MHIYKIUHU, 3aKOH COXPAHEHHUS SHEPTHH, 3aKOH
MPSIMOJIMHEIHOTO PaclpOCTPAaHEHHUs] CBETAa, 3aKOH OTPaKEHUS CBETa,
3aKOH TIPEJIOMJIEHMSI CBETa; 3aKOH COXPAaHEHUs DHEPruH, 3aKOH
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COXpaHEHMs HMITYJbCa, 3aKOH COXPAHEHHUsS OHIEKTPUYECKOrO 3apsja,
3aKOH COXpPaHEHUs MacCOBOrO uucia, MocTynarel 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
OTCUeTa, UACAIBHBIN I'a3; MOJEIU CTPOEHUS Ira30B, )KUJIKOCTEN U TBEPABIX
TeJ, TOYEUHBIH JEKTPUUYECKUN 3aps,

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

6) BIaJeHME OCHOBHBIMH METOJAMU HAY4YHOI'O II03HAHUS,
UCIOJIb3yEeMBbIMU B (PU3HKE: IPOBOJUTH MPSAMbIE U KOCBEHHbIE U3MEPEHMUS
(U3NYEeCKUX BENUYMH, BHIOWpas ONTUMANBHBIA CHOCOO0 H3MEpEHHs W
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 Oe30MacHOro Tpyda Npu
MIPOBE/ICHUH MCCIIEJOBAHUH B paMKaxX ydeOHOT0 SKCIIEpUMEHTa U y4eOHO-
UCCIIEIOBATENIbCKOW  AEATENbHOCTH C  HCHOJb30BaHMEM LM(POBBIX
WU3MEPUTENBHBIX ~ YCTPOHMCTB M JIADOpPAaTOPHOTO  0OOpPYIOBAHHS;
C(OPMHUPOBAHHOCTh MPEJACTABICHUA O METOAaX IOJIy4YeHHUs] Hay4HbIX
ACTPOHOMHUYECKUX 3HAHUM;

7) chOpMUPOBAHHOCTb YMEHMSI PEIIaTh PaCUETHbIE 331a4M C SBHO
3aJJaHHON (U3NYECKON MOJENbI0, HCHOIb3ysd (QHU3UYECKHUE 3aKOHBI U
IPUHLUIIBI; HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M BHIOMpaTh (PU3MUYECKYIO
MOJIeNIb, BBIIENATH (PU3MUECKUE BEIWYHHBI M (HOPMYIBI, HEOOXOAUMBIC
Ul €€ pelleHus, MNPOBOJUTH pacyeTbl M OLEHUBAaTh PEATbHOCTb
MIOJTyYEHHOTO 3HAYeHHs (U3NYECKON BEIMUYUHBI; peIlaTh KaueCTBEHHBIC
3aJjaud, BBICTpauUBas  JIOTMYECKM  HENPOTHBOPEUMBYIO  LIEMOYKY
pacCyXIE€HHII C ONMOpOM Ha HW3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnyeckue sBIECHUS;

8) chopMUPOBAHHOCTh YMEHUSI MPUMEHSThH MOJYYCHHBIC 3HAHUS
111 OOBSICHEHUS YCIIOBHM MpOTeKaHUs (PU3NYECKUX SIBICHUH B IPUPOJIE U
UL TIPUHATHS TPAKTUYECKUX PEIICHWH B TOBCETHEBHOW JKWU3HU IS
oOecrnieueHns 6€30MacHOCTH MPHU 0OpalieHnH ¢ OBITOBBIMU NMPUOOpamMH U
TEXHUYECKMMHU YCTPOHCTBAMH, COXPAaHEHHs 3J0pOBbS U COOJIIOJICHUS
HOPMDKOJIOTHYECKOTO TOBEJCHHUS B OKPYKAIOIIEH cpene; MOHUMaHHE
HEOO0XOAMMOCTH MPUMEHEHMs JOCTHKEHUN (DU3MKM M TEXHOJOTMH JUIs
paMoOHATFHOTO TPUPOIOTIOTH30BAHUS;

9) chopmMupoBaHHOCTH COOCTBEHHOU MO3UIIUU MO OTHOIIEHUIO K
¢buznueckoil nHbopMaum, NoJydaeMon U3 pa3HbIX UICTOYHUKOB, YMEHUI
UCMOJIb30BaTh IU(PPOBBIE TEXHOJOTMU Ui MOUCKA, CTPYKTYPUPOBAHMS,
WHTEPIPETAlMA W TIPEACTaBJICHUS Yy4eOHOWM W HAyYHO-TIOMYJISIPHOU
uHpOpMAlUY; PAa3BUTHE YMEHUN KPUTHYECKOTO aHAIM3a TMOJIydaeMon
nH(popMaLnu;

10) oBnaseHue yMmMeHUsIMH pabOTaTh B TPYIIE C BHIIOJIHEHUEM
pa3NMYHBIX  COIMAIBHBIX  POJIEH, IJIAHUPOBaTh pabOTy TPYIIIEI,
palMoHaNbHO paclpeseNniTh e TeNbHOCTh B HECTAHJAPTHBIX CUTYallUsX,
aJIeKBaTHO OIICHMBATH BKJIAJl KAXKIOTO M3 YIACTHUKOB TPYIIIBI B PEUICHHE
paccMaTpuBaeMoil MpoOJIeMBl;
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11) oBnagenue (CPOpMHUPOBAHHOCTH MPEICTABICHUN) MPaBUIAMHU
3anucH puznyeckux Gopmyin penbedhHO-TOUEUHONH CHCTeMbl 0003HAYCHUH
JI.bpaiins (Juist cnensiX ¥ c1ab0BUISIIMX O0YUYAIOLIUXCS]).

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 TECTOBbIE 3aJaHU
KonTponpHbIE 3a1aHKs coaepKaTcs B MPUIOKEHUH 1.

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

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

1.2. Cucrema oueHMBaHMS Pe3y/JIbTATOB BbINOJHEHHUS 3aJaHUI

OueHuBaHue  pe3yiabTaTOB  BBIOJIHEHHS  33JaHUW  NPOMEKYTOUHOW  aTTecTalluu
00yyJaroIuxcs OCYILECTBIIAETCS HA OCHOBE CJIEAYIOLINX MPUHIIMIIOB!

JIOCTOBEPHOCTH OLEHKH — OLICHMBAETCSl YpPOBEHb C(HOPMHUPOBAHHOCTU 3HAHUH, YMEHMH,
MPAKTUYECKOTO OIbITa, OOMUX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOJEeMOHCTPUPOBAHHBIX
00y4aroIMMUCS 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 BBIIIOJHEHHS 3aJaHuil JoJbKHaA 00Jaaarh
BBICOKOM CTENEeHbIO YCTOWYMBOCTH NPU HEOAHOKPATHBIX OLIEHKAaX YPOBHS C(HOPMHPOBAHHOCTHU
3HAHWW, YMEHUH, MPaKTUYECKOIO OIbITa, OOMMX M MNpO(EeCCHOHANBHBIX KOMIETEHUUN
oOyuaromuxcs;

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

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

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

METO/1 pacyeTa NepBUYHbIX OAJIIOB;

METO/] pacyeTa CBOAHbBIX 0aJIOB;

Hcnonb3yetcs natu OanbHas IIKaja JUIs OLIEHUBAHUS pe3yIbTaToOB O0YUEHUS:

IlepeBoj nsiTv GanbHOM KBl YUeTa PE3yJIbTaTOB B MATH OaJIbHYIO OLIEHOYHYIO IKaJIy:

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 «HEyTOBIECTBOPUTEILHOY <29

1.3. KoHTpOJIbHO-0IIEHOYHBIE CPEACTBA
1.3.1 3apanmne:
3ananue:
1.CoGecenoBanue o Borpocam (2 Bonpoca).
2. Pemuth 3a1auy.

IIpumepHbIe BONpochl codece0BaHUS

1 Mexanuueckoe JBUKEHHE: ONPEAEIECHUE, TPAEKTOPHUs, IPOUJECHHBIN ITyTh, IEPEMELIIEHHE,
CBA3b IIEPEMEIIECHUS C KOOPAUHATAMH TeJa.

2 PaBHOMEpHOE ABM)KEHHUE: ONPEEIIEHUE, CKOPOCTh, IEPEMELICHNE, YPABHEHUE JIBH)KECHUS.

3 I'paduk paBHOMEpHOTO BUXKEHUS. PaccMoTpeTh Ha pumMepe:

4 PaBHOYCKOpEHHOE JIBHKECHHE: OIIPENEIICHUE, YCKOPEHHE, CKOPOCTh, IEPEMEILICHUE.

5 I'paduk ckopocTH IpU PaBHOYCKOPEHHOM JIBUYKEHUH.
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PaccmoTtpeTs Ha npumepe:

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

7 JIBUMKEHUE MO YTIJIOM K TOPU3OHTY.

8 PaBHOMEpHOE ABUKEHUE IO OKPY>KHOCTH.

9 Unepuus. [lepriit 3akoH HeroToHA.

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

11 Tperwnii 3akoH HproTOHA 1 €10 0COOCHHOCTH.

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

13 3akon BcemupHOro TaroteHus. Cusa TaKeCTH.

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

16 Cuna tpenus. JIBrxeHue noj JeMCTBUEM CUJIbI TPEHUS.

17. Umniynbe Tena. 3aK0H COXpaHEHUsI UMITYJIbCca

18 Mexanndeckas paboTa U MOIITHOCTb.

19 Kunetnueckasi sHEpTHUs.

20 TlorenuuanbHas YHEPTHUSL.

21 3aKoH coXpaHEHHUs MOJIHON MEXaHUYECKON IHEPIHH.

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

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

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

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

26 CtpoeHue TBEPbIX, )KUJIKUX U ra3000pa3HbIX TEI.

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

28. AOcomoTHas Temreparypa. Temreparypa — Mepa CpelHed KHHETHYECKOW JHEpPryuu
JBUKEHUS MOJIeKysl. CKOPOCTH MOJIEKYIL.

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

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

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 HacplieHHbIH 11ap. 3aBUCUMOCTb J1aBJIEHHS HACBIIEHHOTO NIapa OT TEMIIEpPaTyphl

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

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

37 BuyTpeHHss sHeprus. BHYTpeHHssl SHEeprus 0JHOATOMHOTO HieanbHOro raza. Crocoosl
W3MEHEHUs BHYTPEHHEHN YHEPruu.

38 Pabora B TepMOIMHAMUKE.

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

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

41 PaboTa 3NeKTPUIECKOro MOJsl. JHEPreTHIECKHE XapaKTEPUCTUKU DIEKTPHUUECKOTO TOJIS:
MOTEHITM AN, HanpspkeHne. CBsA3b HAMPSHKEHHOCTH U HATIPSKEHUS

423nexTpoeMKocTh. KoHaeHcaTOphl. DHEPrus 3apssKEeHHOTO0 KOHIEHCATOPA.

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

45 IlocnenoBaTesnbHOE U MApajUIENbHOE COEIAMHEHHUE IPOBOJHUKOB, OCOOEHHOCTH 3THUX
COETUHEHUN

46 D]J1C. 3akon Oma 11 MOJTHOM LIEeTTH

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

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

48  DJnexkTpuyecKHid TOK B modynpoBojgHukax. CoOCTBeHHass  MPOBOJMMOCTH
IIOJIYTIPOBOJIHUKOB

49 ITpoBOAMMOCTH MOJTYIPOBOJHUKOB MPHU HATUYUH TPUMECEH.

[TomynpoBOTHUKOBBIE TPHOOPHI

50 MarnuTHO€E 10JIe: OIpeJielIeHue, HalpaBlIeHUe, PaBUIIO IPABOM PYKH, XapaKTEePUCTHKH
noJyis (MarHUTHasE WHAYKLUS, MarHUTHBIM IOTOK, HAIpPSDKEHHOCTb, MAarHUTHAs IPOHHULAEMOCTh
cpezbl). DHeprusi MArHUTHOTO MOJIS

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuio neBoit pyku

52 SIBnenue 3nekTpoMarHuTHOM nHAyKuuu. [IpaBuio Jlenua.

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

54 SIBnenne camouHaykuuu. MunykruBHocts. 9JIC camouHAyKIIMK

55 CBoOoHbBIE U BBIHYKJICHHbIE 3JI€KTpOMarHuTHele Kojaebanus. KonebaTeabHbIN KOHTYD.
[lepros cBOOOIHBIX AIEKTPUUECKUX KOJIeOaHU

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

57 Tpanchopmaropsl. Koaddurment tpanchopmanuu. [Ipumenenns tpanchopmaTopos.

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

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

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

61 Ilpenomnenue ceera. 3aKOH MPETIOMIIEHUS CBETA

62 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 17s hoTodddexra

70 ®otonsl. [Ipumenenue pororddexra

71 Crpoenue atoma. OnbiTel Pezepdopaa.

72 Iloctynatel bopa. ATom Bogopoaa o bopy

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

74 S nepubie cunbl. CTpoeHUE aTOMHOTO s11pa

75 DHeprus CBS3M aTOMHBIX sJiep. S iepHble peakiuu

76 Jlenenue TsokenbIX aaep. LlenHble saepHble peakiiu

77 SInepnelii peaktop. TepMosiaepHsble peakiuu

78 3akoH paguoOaKTHBHOro pacnaza. [lodydeHue paauoOaKTHUBHBIX H30TONOB M HX
IIpUMEHeHne. bronornueckoe AecTBUE PaIMOAKTUBHBIX U3Ty4EHUN

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 OliHmTeiHa. IIpocTpaHCTBO M BpeMsl  CHELUAIBHONM  TEOpUU
OTHOCUTEJIBHOCTH
83 CBs13b Macchl U HEPTUU CBOOOIHOM YacTUIBI. DHEPTUs MOKOs

IIpumepHbIe NIpaKTHYECKHUE 32IaHUS

Ilepeyensb 3agau:

1. ABTOMOOWIb yHangercs OT MOCTa, JBUTAsCh PABHOMEPHO M MPSMOJIUHEHHO CO
CKOpOCThI0 72KkM/4. Ha KakoM pacCTOSHUU OT MOCTa OKaxkeTcs aBTomMoOmib uepes 10c, eciaun B
HaYyaJIbHbIA MOMEHT BPEMEHHU OH HaXOJWJICS OT Hero Ha pacctosHuu 0,2 km?

2. Benmocuneauct, 1BUrasch paBHOMEPHO, mpoesxkaer 20 M 3a 2¢. Onpenenurte, Kakoil myTh
OH IIPOEJET MPU ABUKEHUM C TOU ke cKopocThio 3a 10c, 20c?

3. CkonbKko BpeMeHHU OyeT majgaTh Telo ¢ BeIcoThl 0,02 kM, 0,08 kM?

4. UeMy paBHa cwiia TPEHHs, €CIIM MOCJE TOTYKa BaroH Maccoil 20 T octaHoBuiics yepe3 S0
¢, IPOMIS IPH 3TOM paccTtosHue 125m?

5. Uepe3 CKOJIBKO BpEMEHH OCTaHOBHUTCS aBTOMOOWIb Maccoil 1000 kr, IBHXKYIIHICS cO
CKOPOCTBIO 72 KM/4, €CJI BBIKIIOUNTH ABUraTess? CpenHsisi Chila CONPOTUBICHUS ABIKeHUIO (0,2
kH.

6. JIBa Ms4ya OpOIICHBI BEPTHKAIBHO BBEPX CO CKOpOCThIO 36 kM/4 u 18 km/4. Ha xakoi
BBICOTE KHHETHYECKas YHEPTHs KaXI0Tr0 MsS4a CTAaHET PAaBHOM ero MOTeHIIUaIbHON’?

6. B mpotiecce M30XOpHOIo OXJIaXKI€HUS AaBJIEHUE Ta3a YMEHbIINIOCH B 3pa3a. Kakoii Obuia
HayaJlbHas TeMIEeparypa ras3a, €ciii KOHeUHas TeMIlepaTypa crajga paBHOU 27°C u 47°C.

7. Jlng u3o06apHOro HarpeBaHus rasa, KOJU4ecTBO BemiecTBa kotoporo 800 moms, Ha 500 K
eMy cooOmunu konudectBo Temiotel 9,4 MJDx. OnpenenuTs paboTy raza M U3MEHEHHUE €ro
BHYTPEHHEHN HEPrun

8. Ha ckoipko M3MEHWIIACh BHYTPEHHSSI DHEPrus rasa, €cid eMy COOOLIMIM KOJHMYECTBO
terotel 20 kJx u coBepmmian padory Hax razom 30 kJ[x? ecnu eMy COOOMIMIN KOJIUYECTBO
tertoTsl 30 k/[x u coBepumin padoty Hax razom 40 kJ[x?

9. Kakoe KOIM4YeCTBO TEIUIOTHI HYXHO MepeAaTh rasy, 4ToObl €ro BHYTPEHHSSI SHEprus
yBenuuuiack Ha 45 k/[x, 1 npu 3ToM ra3 cosepiuni padory 65 k/Ix u 0,5 MJIx?

10. Ha kakoM paccTOsSIHUN HaXOZATCS IpYT OT Apyra Todeunble 3apsaasl 2 HKn u 5 uKo, ecnu
OHM B3aUMOJICHCTBYIOT ApYyT ¢ Apyrom c cunoi 9 MmH? 0,05H?

1.3.2. Kpurepuu oueHkn

baniel 3a
Kputepun onieHKH K TEOPETHYECKOMY 3a1aHUIO KpuTEepuu
OLICHKH
MakcumaJjibH
blii 6aJ11 — 1
1 |- nmemoHcTpupyeT TayOOKOe, TIOJHOE 3HAHWE W TOHHUMaHWE (U3NIECKOM 1
CYITHOCTH PacCMaTPUBAEMBIX SIBJICHHUI U 3aKOHOB;
- JIa€T TOYHOE OTPENIEICHNE U MCTOJIKOBAaHHE OCHOBHBIX TOHSTHH, 3aKOHOB,
Teopuid, GU3NYECKUX BETUYNH U UX STUHUI] U3MEPEHUS;
- BEpHO O(OpPMIIIET COMYTCTBYIOIIME OTBETY 3amucH (Qopmys, rpapuku,
PUCYHKH, CXEMBI;
- TIPH OTBETE JEMOHCTPHUPYET CAaMOCTOSTEIILHOCTh CYXKICHHH, TPUBOIMT
BEpHBIC apTyMEHTHI, JIeIaeT PABHIbLHBIE BHIBOJIBI;
- TIOCJIEIOBATEbHO, YETKO, CBS3HO, JOTMYHO M 0O€30MIMO0YHO W3JIaraet
yuyeOHBIH  MaTepuall, TMpPaBWIBHO W  OOCTOSTENBHO  OTBEYaeT  Ha
COITYTCTBYIOIIME BOIPOCHI
2 |- JeMOHCTpHpYeT 3HAaHME€ W TIOHMMaHHe (DU3MUECKON CYIIHOCTH 0,7
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paccMaTpUBaEMbIX SIBJICHUH M 3aKOHOB, HCIBITHIBACT HECYIIECTBEHHBIC
3aTpyJHEHUS B  BBIABICHUM  B3aMMOCBS3M  (DU3UYECKUX  SIBICHHI,
3aKOHOMEPHOCTEH;

- B OCHOBHOM TIIPaBWJIBbHO, 0€3 W3MEHEHHS OCHOBHOW CYTH, MaeT
ONpeNIeJICHUs]  TOHATHH, HWCHOJB3YIOTCA  HAy4YHbIE  TEPMHUHBI  pHU
UCTOJIKOBAaHUHM 3aKOHOB, TEOpHUH, (DU3NYECKMX BEIMYMH M MX EIUHHI]
U3MEpEHUs;

- BEPHO, HO C HE3HAYUTEIHHBIMH OIIMOKAMH BBIOJIHAET 3arucH (OpMyl,
rpaduKu, pUCYHKH, CXEMBI;

- TpH OTBETE JEMOHCTPHUPYET CaMOCTOSTEIBHOCTh CYXKACHHH, BBIBOIBI
BEpHbIE, HO HEIOCTaTOYHO apryMEHTUPOBAHBL;

- B ONpEEICHHON JIOTMYECKOW IOCIEe0BaTEIbHOCTH YUeOHBIH MaTepHa
U3JIaraeT, Mpyu OTBETE Ha BONPOC JIOMYCKAeT HECYIIECTBEHHBbIE OUIMOKHU U
(vm) He Oojee IBYX HENOYETOB, KOTOpPBIE CTYICHT MOJXET HCIIPABUThH
CaMOCTOSITENIPHO TP TPEeOOBAHWHW TPEMOAABATENS; JAeT IPaBHIbHBIC
OTBETHI HA COMYTCTBYIOMIME BONPOCHI

- pacKpbIBaeT OCHOBHOE COJEep)KaHWE y4eOHOro Marepuaia, HO
OOHapY)KUBAIOTCS CYIIECTBEHHBIE IPOOETHl B IMOHUMAHUU B3aUMOCBS3H
(bu3NIECKUX SIBICHUIA U 3aKOHOMEPHOCTEHH;

- JIOIyCKaeT OIIMOKH B ONPENEIICHUH M UCTOJKOBAHUM OCHOBHBIX MOHSTHH,
3aKOHOB, TeOpHﬁ, (1)I/I3I/I‘-ICCKI/IX BCJIIMYMH W UX CIUHHL U3MCPCHHA, KOTOPHIC
MOXET HWCHpPABUTh CaMOCTOSTEIbHO WJIM TPH HEOONBIION HOMOIIN
MIPEero1aBaTeds;

- C CYIIECTBEHHBIMH OIIMOKaMH BBINOJHIET 3alHCh (OPMYJ, I'pagHKoOB,
PUCYHKOB, CXEM, KOTOpBIE CTYAEHT IIOCJe 3aMeyaHHsi YCTpaHseT
CaMOCTOSITEIILHO;

- CaMOCTOSITETbHO (OPMYIHPYET OTBET Ha BOIPOC, NMPUBOJUT YACTUIHO
BEpHbIE apPryMEHTHl, OT/EJbHbIC BBIBOJBI HENb3s CUYUTAThb BEPHBIMH U
000CHOBaHHBIMU,

- HapylleHa JIOTHYeCcKas II0CIEeJ0BATENbHOCTh H3JI0KEHUS Y4eOHOro
MaTepuaia, Ipu OTBETE Ha BOMPOC JOIYyIleHa ofHa rpy0as ommoka u (Uim)
Oosiee ABYX HEIOYETOB; CTYAEHT HMCIBITHIBAET 3HAYUTEIbHbIE 3aTPYIHEHNUS,
OTB€Yast Ha COIIYTCTBYIOIINE BOIIPOCHI

0,5

- CTYJIEHT HE MOXET OOBACHUTh (PU3MUECKON CYHITHOCTH paccMaTpUBAEMBbIX
SBICHUN W 3aKOHOB, BBIIBUTH B3aUMOCBA3U (1)I/ISI/I‘I€CKI/IX SIBICHUN WU
3aKOHOMEPHOCTEN;

- HE 3HAeT WIM JIaeT HEBEPHOE OIpPEJCIICHUE M HCTOJKOBAaHHE OCHOBHBIX
MOHATHU, 3aKOHOB, TEOPUH, PU3MUECKUX BEIMYHH U UX €IUHHI] U3MEPEHUS;
- HE BEPHO BBINOJIHSIET 3aUCh POpMYyI, rpapuKoB, pUCYHKOB, CXEM

UTOro

Kputepun oieHKH K NIPaAKTHYECKOMY 3aJaHUI0

Baninl 3a
KpUTEepUun
OLIEHKH

Od¢opmiieHue ycja0BUA 321aHUSA

MakcuMaJbLHBI
i 0ann—0,4
oasL1a

- BEpHO 0(hOPMIIEHO YCIIOBHE 3aJjauul, IPEJICTABIEHBI BCE (PU3NUECKUE
BEJIMYMHBI

0,4

- ycioBHe 3a7aHus 0hOPMIICHO C HE3HAYUTEIbHBIMA HETOUHOCTSIMU,
MIpeJICTaBJICHBI HE BCe (PU3NYECKUE BETUIMHBI

0,2
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- ycIoBHeE 3a7aHus 0(pOPMIICHO HEBEPHO

0

Hcnoab3oBanne pusnyecKoil CHMBOJINKH MakcumajibHbI
i 0as1 —0,5
0aJju1a
- BepHO 0003HAYEHBI CUMBOJIBI B YCJIIOBUU 3371a4d U B (hOpMyJiax, 0,5
HCIOJIb3YEMBIX B PEHICHUH 331a4U
- BepHO 0003HAYEHBI CUMBOJIBI B YCIIOBHUH 33]1a4H, JOIYIIeHA | HETOYHOCTH B 0,4
(dhopMyIax, UCMOJIb3yEeMbIX B PEIICHUH 3ajauu
- JomyeHa | HeTOYHOCTh MPH 0003HAYEHUH CHMBOJIOB B YCIIOBUH 3aaayH, 1 0,3
HETOYHOCTH B (DOpPMYIIax, HCIOIb3yEMbIX B PEIICHUH 3a7aun
- IOMYIIEHO 2 1 60Jee HETOYHOCTH MPH 0003HAUYEHUU CUMBOJIOB B YCJIIOBUU 0
3aauu, 2 u 0oJee HETOYHOCTEH B (JOPMYIIax, UCHIOIb3YEMBIX B PEILICHUH
3aJ1a4uu
Coluro1eHne aIropuT™Ma pelieHust MaxkcumajibHbI
i 0as —
0,3 da1a
- pellleHue 3a7aud OCYIIECTBISETCS IO aJITOPUTMY: MEPEeBOJ €IUHUIL 0,3
u3MepeHus: (PU3MYECKUX BEIUMYUH B MEXKIYHAPOIHYIO CHUCTEMY CIUHUIL
(CH); 3anuch HeoOXOAMMBIX (Gu3NYECKUX (OPMYI; MaTeMaTUYECKU
pacuet no (pu3ndeckoi dpopmyie
- aJITOPUTM PEIICHUs 3a]]a4l OTCYTCTBYET 0
IMepeBoa enuHuI n3MepeHnst GU3NIECKUX BeJTUUYMH B MekayHapoaHyw | MakcuMaJabHBI
cucremy equnun (CH) i 0a1 -0,3
oaJu1a
- BEpPHO TIEpeBENIEHbl pacyeThl IEepeBOJa BCEX EOUHHUI] H3MEPEHUS 0,3
¢busnueckux BesmunH B MexayHapoaayto cucrtemy equautl (CH)
- pomymieHa 1 ommOka Npu TPOBENEHUH pacdeTa IMepeBoja €IMHHII 0,2
U3MepeHUsT (PU3UYECKUX BEIHYMH B MEXIYHAPOJHYIO CHCTEMY CIUHUIY
(CH)
- JIOTMYyIIEHbl 2 OMmMOKH MpH MPOBEIECHUU pacueTa MepeBOAa EAMHHII 0,1
M3MepeHusT (PU3UYECKUX BEIMYUH B MEXKIYHAPOJHYIO CHCTEMY CIMHMII
(CH)
- HEBEPHO IMPOBEJICHBI pacYeThl TIEPEeBOJA BCEX EIAWHHII H3MEPEHUS 0
¢busznueckux BenuynH B MexayHapoanyto cuctemy eauauil (CH)
Hcnoan3oBanne puzndyeckux GopmyJi JIs pelieHus 3a1a4u MakcumMajbHBbI
i 0as —
0,5 6aana
- BEPHO M TOCIEAOBAaTEIbHO 3alucaHbl BCce (HOPMYIBI B COOTBETCTBUU C 0,5
CUMBOJIMKOH,  HEOOXOIWMBIC  JUIsl  YCTAaHOBJIEHUS  COOTHOIICHHS
CYIIECTBYIOIIETO MeXAy (GU3MUECKUMU BETHUNHAMU
- TIPaBWIBHO COCTABJICHBI YpaBHECHHS, CBs3BIBAONIUE (PH3UUECKUE
BEJTMYUHBI
- BEPHO, HO HEIOCJIEeNOBATEIbHO 3alrcaHbl (OPMYIIBl B COOTBETCTBUHU C 0,4
CUMBOIIMKOW,  HEOOXOAMMOW  JJii  YCTAHOBJCHHS  COOTHOIICHHS
CYIIECTBYIOIIETO MEXTY (PU3NICCKUMU BEITHUNHAMHU
- TpaBWIBHO COCTAaBJIICHBI YpaBHEHHWS, CBs3bIBAOIIUE (PHU3UUECKHE
BEJTUYIHHBI
- (hopMyIBI 3amKcaHbl MOCIEA0BaTeIbHO, HEBEPHO 3amucana 1 ¢gopmyna B 0,3

COOTBETCTBMM C CHMBOJMKOH, HEOOXOJUMOW Il  YCTAHOBJICHUS
COOTHOIIEHUS CYIIECTBYIOIIETO MEKTY (PU3NUECKIMH BEeTHIHHAMHU
- JIOMyIIeHa OJIHA OIMMOKa MPH COCTABICHUU YPaBHEHUH, CBSI3BIBAIOIINX
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(bu3HUYECKre BETMUUHBI

- popMyIIBI 3aIIUCaHbl HEMOCIEA0BATEIbHO, HEBEPHO 3anucana 1 ¢popmyra B 0,2
COOTBETCTBMM C CHUMBOJHUKOW, HEOOXOIMMOW Ui  YCTAHOBIICHHS
COOTHOIIEHUS CYIIECTBYIOLIETO MEXIY (PU3NUECKIMU BEIIUYUHAMU
- JOomylieHa OfHa OmMOKa MpPU COCTABJICHUU YPAaBHEHUH, CBS3bIBAIOIIMX
(dbu3nyecKre BeITMYUHBI
- Bce ()OpMYIIBI 3aIMCaHbl HEBEPHO 0
- IOTIYIIEHBI OLINOKA MPU COCTABICHUH BCEX YPaBHEHUII, CBSI3bIBAIOIINX
(u3HYECKHEe BETMUUHBI
MaremaTudeckue pacderbl no ¢Pusndeckum d¢opmyaMm, KoOTopble | MakcuMAaJIbH
XapaKkTepu3ylT paccMaTpuBaeMoe SIBJeHME C KOJHYeCTBeHHOH | bIif 0ama— 0,5
CTOPOHBI 0aJ1J10B
- BEPHO MPOU3BEACHBI BCE MATEMAaTUUYECKHUE PACUeThl M0 BCEM (PH3UUECKUM 0,5
¢dbopMyniaM B COOTBETCTBUH C €AMHUIIAMU U3MEpPEHUN (PU3NUECKUX BEITHUUYUH
(CH);
- BCE pe3yJabTaThl MaTeMaTHYECKUX pPACUETOB COJAEpXKAaT 1 poBoe
3HaYCHWE M COOTBETCTBYIOIIEe eMy 00O3HaueHHE EAMHUIBI H3MEPEHUS
¢busnueckux BenuunH (CH)
- BEpHO IPOW3BEJCHBI MAaTEMaTHYECKHE pacueThl MO BCeM (pU3HMUECKUM 0,4
(dbopMyniaM B COOTBETCTBUH C €AMHHUIIAMU U3MEPEHUN (PU3MUECKUX BETUYUH
(CH),
- B OJIHOM pe3yJIbTaTe MAaTeMaTUYECKOT0 pacyera COACPIKHUTCS TOJIBKO €ro
1M (poBOE 3HAYCHHE
- HEBEPHO NPOM3BEACH MaTeMaTHYecKuii pacder mo 1 dusnueckoi 0,3
dbopMyne, HO B COOTBETCTBHHM C EIMHHUIIAMH H3MEpPEHUN (QHU3NUECKUX
BennuuH (CN);
- B OJIHOM pe3yJbTaTe MaTEeMaTUYECKOIO pacueTa COJEPKHUTCS TOIBKO €ro
11 (poBOE 3HAYEHHE
- HEBEPHO MPOU3BEJIeH MaTeMaTHYeCKUil pacder mo 1 gpusndeckoit popmymne 0,2
0e3 ykazaHus elnHuL u3MepeHnil pusnueckux senuuul (CH);
- BCE Pe3yJIbTaThl MaTeMaTHUECKUX PACUETOB COAEPHKAT TOJIBKO IUPPOBBIE
3HAYCHUS
- HEBEPHO MPOU3BEICHBI BCE MATEMAaTHUECKUE pacueThl 0
OTBer nocJie peuieHus 3a1a4n MakcuMaJbHbI
i 0aJur —
0,2 6aaJ0B
- 33J1a4a B KOHIIE PEIIEHUs COACPKUT BEPHBIH OTBET 0,2
- 33]1a9a HE COJICPXKUT B KOHIIC PEIICHHUS BEPHOTO OTBETA 0
YcTHOe 00bsICHEHUE pellIleHus 321249 MakcumasabHbI
i 0asI —
0,3 6aJ110B
- 00BsICHEHUE pelIeHus 3aJaHHsl TT0CTIeI0BAaTENbHO, CBA3HO, JOTUYHO, BBIBO/ 0,3
apryMEHTHPOBaH W OOOCHOBAH; TPAaBWJIBHO W OOCTOSITEIBHO ITAETCS OTBET
(OTBETBI) HA CONYTCTBYIOLIUE BONIPOC (BOMPOCHI)
- HE3HAYWTEJTHHO HapylieHa IOCIeI0BaTeIbHOCTh, JIOTHKA OOBSCHEHUS 0,2
peleHust 3aJaHus, BBIBOJBI ApryMEHTHPOBAaHBI M OOOCHOBAHBI; CTYJCHT
WCTIBITHIBAET HE3HAUMTENbHBIC 3aTPYAHEHUsS, OTBEYas Ha COIMYTCTBYIOIINE
BOIIPOCHI
- 3HAUMTENBHO HapyIIeHa IIOCIIeA0BATEIFHOCTh, JIOTHKA OOBSCHEHUS 0

peUICHUA 3alaHUsA (CTyIIeHT HEC MOXKCET 06T>SICHI/ITL, KaKum 06pa30M TIPpHUIICIT K]

PEIICHUIO Sa)IaHI/ISI), BBIBOJIbI HE MOT'YT CUHWTATbCA apryMCHTHUPOBAHHBIMU H
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OGOCHOB&HHBIMI/I; CTYACHT HCHLITBIBACT 3HAYUTCIIBHBIC  3aTPYyAHCHUS,
OTBC€Yasd Ha COMYTCTBYIOINNE BOIIPOCHL

MTOTO 3

1.4. MartepuajibHO-TEXHHYECKOe o0ecrevyeHue /Jisi TPOBeAeHHs] TPOMEKYTOYHOM
arTecTalnu
Brinonnenue 3aganuii IpoMEXXyTOYHOM aTTECTallMd MPOBOAUTCS B yueOHOM KaOWHETe
«Duzukay, madbopatopuu HUUKH.

1.5 VYuyeOHo-mMeToauyeckoe uW HHGPOPMAUMOHHOe o0ecneyeHHe Js1 TPOBeICHUSA
NMPOMEKYTOYHOI aTTecTAlNU

OcHOBHBbIE YUeOHbIe U3TAHUSA

1. HmutpueBa B.®. Owusuka s npodeccuii M CHenHanbHOCTEH TEXHUYECKOTO
npoduns: yueOHUK AJs CTYH. yupexaeHui cpen. npod. oopazosanus / B.®. Imutpuesa. - 8- usm.,
ctep. - M.: U3narensckuii neHTp «Akagemusi», 2020. — 496 c. B mep. ISBN 978-5-4468-9245-7

2. JmutpueBa B.®. ®uszuka g npodeccuid M CIEHMUAIBHOCTEH TEXHHUYECKOTO
npodwmis: JlabopaTopHblii npakTuKyM: ydeOHoe nmocobue/ B.®. /Imutpuena, A.B. Kopxyes, O.B.
Mypra3uHa: (5-e  wm3m) (B8 omektponHom  ¢opmare)  2019. https://academia-
library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamnukos, H. I1. ®usuka B 2 4. YacTp 1 : y4eOHUK U MPAKTUKYM ISl CPEAHETO
npodeccuonansHoro obpazosanus / H. I1. Kamamaukos, C. E. MypaBbeB. — 2-¢ u31., 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, Kanamnukos, H. I1. ®usuka B 2 4. YacTp 2 : y4eOHUK U MPAKTUKYM ISl CPEAHETO
npodeccuonansHoro obpazosanus / H. I1. Kamammaukos, C. E. MypaBbeB. — 2-¢ u31., HCIpP. H
non. — Mocksa: M3narensctBo FOpaiit, 2020. — 244 c¢. — (IIpodeccnonanbHoe 00pa3oBaHue). —
ISBN 978-5-534-09161-8. — Tekcrt: anexrponnsiii / 9BC HOpaiit [caiiT]. — URL: https://urait.ru/

5. Jlorsunenko O.B. ®usuka: yue6nuk /O.B. Jlorsunenko.- Mocksa: KHOPYC, 2019.-
342c¢.- (Cpemnnee npodeccuonanpaoe oopazopanne). ISBN 978-5-406-06464-1

JlonoIHUTeIbHBIE y4eOHbIe H3aHUs

6. BacuibeB, A. A. ®wusuka: yuyebHOe mocobue mis cpeaHero npodeccuoHaIbHOTO
obpaszoBanus / A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-e u3a., uchp. U A0M. —
Mocksa: U3narensctBo HOpaiit, 2020. — 211 c. — (Ilpodeccnonansroe odpasopanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

7. Mycun, FO. P. ®usuka: xonebaHus, onTHka, KBaHTOBas (u3MKa: yueOHOE mocodue
UL cpenHero mpodeccuonambHoro oopasosanus / 0. P. Mycun. — 2-e¢ u3n., Wcnp. U JA0m. —
Mocksa: U3narensctBo IOpaiit, 2020. — 329 c. — (Ilpodeccuonansaoe odpasosanue). — ISBN
978-5-534-03540-7. — Texkcr: anekrponusiii // OBC FOpaiir [caitr]. — URL.: https://urait.ru/

8. Mycun, 0. P. ®usuka: MexaHuWKa CIUIONIHBIX Cpell, MOJEKylspHas (u3nka u
TepMOJAMHAMUKA: ydeOHOe TocoOue miisi cpeaHero mpodeccuoHambHOoro oOpazoanus / HO. P.
Mycun. — 2-e wu3n., uchp. u gon. — Mocksa: UznarensctBo HOpaiit, 2020. — 163 c. —
(ITpoeccronansrnoe obpazoBanme). — ISBN 978-5-534-03000-6. — Texct: anexktpoHHbIH // DBC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/

HNHTepHeT-pecypcesl

9. www.fcior.edu.ru (PenepanbHblif eHTP HHPOPMAITHOHHO-00Pa30BaTEIBHBIX PECYPCOB)

10. www.dic.academic.ru (Axagemuk. CioBapy ¥ SHITUKIOTICTUH )

11. www.booksgid.com (3nekTpoHHas OuOIHOTEKA)

12. www.globalteka.ru (Tno6anbHas GubIMOTEKA 2IEKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (EqnHoe 0KHO IOCTYIa K 00pa30BaTelbHBIM pecypcam)

14. www.st-books.ru (JIyuriias yaeGHas auteparypa)
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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/
http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.st-books.ru/

15. www.scool.edu.ru (Poccuiicknii 00pa30BaTeNIbHBINA IOPTaN)

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

17. www.alleng.ru/edu/phys.htm (O6pasoBaTensubie pecypesl MHTEpHETa - PHU3HKA)

18. www.school-collection.edu.ru (Exunas koiurekupus nudpoBEIX 00pa30BaTEIbHBIX PECYDPCOB)

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

20. www.n-t.ru/nl/fz (HoGenesckue naypearsl o Gusnke)

21. www.nuclphys.sinp.msu.ru (dInepHas dbuzuka B MaTepHere)

22. www.college.ruffizika (IToaroroska k EI'D)

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

24. www.yos.ru/natural-sciences/html (OKypuan «I1yTs B HAYKY»)

Metoanuyeckue yka3aHus JJi1 00y4alOMIMXCS 110 OCBOCHHUIO TN CIUIJIMHBI

25. Meroauueckue yKa3zaHusl 711 00YJaroIIMXCsl IO BBITTOJIHCHHUIO TPAKTUYECKUX PadoT.
26. MeToauueckue yKazaHus sl 00yJaroIMXCs 10 BHIIOTHEHUIO JTa00PaTOPHBIX padoT.
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