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1. MACHOPT PABOYEW MPOIPAMMBI YYEBHOM AUCIHUILINHBI
0/1.06 PUBUKA

1.1. O6a1acTh npuMeHeHusi padoyeil MporpaMMbl

PabGouass mporpamma y4eOHOW NUCHMIUIMHBI SBJISICTCS YacThIO IPOTPAMMBI
MOATOTOBKH creruaiucToB cpeanero 3seHa (nanee — [IIICC3) B cootBercTBUU ¢ PI'OC
CIIO no cnenunansHocTy 38.02.03 OnepanronHas AeITEILHOCTh B JOTUCTHKE.

1.2 Mecro y4eOHOH IMCHUMIUIMHBI B CTPYKType HPOrpaMMbl HOATOTOBKH
CIEeNMATHCTOB CPeIHEro 3BeHa:

VYueOHas qucHUIUIMHA BXOIUT B 0011e00pazoBarenbubiii ki [NIICC3

1.3. llesn 1 TpeOOBaHUs K pe3yabTaTaM OCBOCHUS y4eOHOI TMCIUIIUHDI:

B pesynbTare ocBoeHUs y4eOHOM MUCHUIUIMHBI OOYyYarOMUMCS TOKEH J10CTUYD
CIEAYIONINE PE3YIbTATHI:

JIUYHOCMHbLE:

- YyBCTBO TOPJOCTH M YBKEHHUS K HMCTOPUU U JOCTHKEHUSM OTEUYECTBEHHOMN
¢usnueckoil Hayku; (QU3MYECKH TPaMOTHOE TOBEJACHHE B MpodecCHOHATHHOM
JeSITeILHOCTU U OBITY TIPU 0OpallleHuu ¢ TprudopaMu U YCTPOUCTBAMM;

- TOTOBHOCTh K TMPOJODKCHHIO O0pa3oBaHUs M TOBBIIMICHUS KBaTHU(UKAIMK B
n30paHHOl TPO(ECCHOHANBHON JEATENbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
(GU3HMIECKUX KOMIICTCHITHI B 3TOM;

- yYMEHHE WCIOJIb30BaTh JOCTH)KEHHUSI COBPEMEHHOM (u3MuecKkol Hayku U
(U3UYECKUX TEXHOJOTHUH TSI TOBBIIICHUS COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHS
B BEIOpaHHOM TPO(PECCHOHATIBHOMN 1E€ATEIbHOCTH;

- YMEHHUE CaMOCTOSTENIbHO J0ObIBaTh HOBBIE I ce0si (U3MYECKHE 3HaAHUA,
WCITONIB3YSI IJIST ATOTO JOCTYITHBIC HCTOYHUKH WH()OPMAITUH;

- YMEHHE BBICTpAaWBAaTh KOHCTPYKTHMBHBIC B3aUMOOTHOIIEHUS B KOMAaHJIE IIO
pelieHnIo o0IrX 3a/1ay;

- yYMEHHE VHOpPaBISATh CBOEH TMO3HABATEIBHOM JESATEIBHOCTBIO, MPOBOJIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEIIEKTYaIbHOTO Pa3BUTHUS,

mMemanpeomemmbwle:

- WCTIOJIb30BAaHUE PA3JIMYHBIX BUJIOB MMO3HABATEIbHOU AEATEILHOCTU JJIsl PEUICHUS
¢usnuecknx 3a7ad, TMPUMEHEHHE OCHOBHBIX METOJOB TIO3HAHUS (HAOIIOACHUS,
OTIHCaHMsl, U3MEPEHUS, DKCIIEPUMEHTA) VISl U3YUCHHSI PA3IMYHBIX CTOPOH OKpYKAroIIei
JICHCTBUTEILHOCTH;

- WCIIOJIb30BaHNE OCHOBHBIX MHTEIICKTYaJIbHBIX OINEpaIliid: MOCTAHOBKHU 3aJ1auyH,
dbopMynupoBaHus ~THMOTE3bl, aHalW3a W CHHTE3a, CpaBHEHUS, 0OOOIICHMS,
CUCTEMAaTH3allN¥, BBISBICHUS TMPUUYNHHO-CICICTBEHHBIX CBS3E€HM, IOMCKA aHAJIOTOB,
(GOpMyIMpPOBaHKS BBIBOJOB ISl U3YYCHHUS PA3IUYHBIX CTOPOH (PU3HUECKHX OOBEKTOB,
SIBJICHUA M TIPOIECCOB, C KOTOPHIMM BO3HHUKAET HEOOXOJMMOCTh CTaJIKUBAThCS B
npodeccroHanbHO cdepe;

- YMEHHUE Te€HEepUPOBaTh MJIEH M OMNPEACNATh CPEACTBA, HEOOXOIUMBIC IJIsI UX
peanuzaiuy;

- YMEHHE€ HCIOIb30BaTh Pa3IUYHbIe WCTOUYHHMKU MJIA TMONYy4YeHUs (HU3UUYECKO
uH(pOpMaIH, OLIEHUBATH €€ JOCTOBEPHOCTH;
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- YMEHUE aHAIM3UPOBATh U IPEACTABIATh MH(DOPMAIUIO B PA3IUYHbBIX BUIAX;

- YMEHHE MyOJUYHO NPEACTABISATh PE3yJIbTaThl COOCTBEHHOTO HCCIIEJOBAHMUA,
BECTU JUCKYCCUH, JIOCTYIHO W TapMOHUYHO coueTas cojepKaHue u (OpMbl
npecTaBisieMol nHGopMaIuy;

npeomemmbole:

1) chopMUPOBAHHOCTH MPEACTABICHUI O POJIM U MecTe (PU3UKU M aCTPOHOMHUH B
COBPEMEHHOM HayYHOU KapTHHE MUPA, O CUCTEMOOOpa3ylolel poin GU3uKu B pa3BUTUU
€CTECTBEHHBIX HAayK, TEXHUKHM U COBPEMEHHBIX TEXHOJIOTH, O BKJIAJE POCCHUCKHUX H
3apyOEKHBIX YUYECHBIX-(U3UKOB B PA3BUTHE HAYKH; MOHMMaHHUE (PU3UYECKON CYIIHOCTU
HaONIOAAEMBIX SIBJIEHUI MHKPOMHpA, MAKpOMHpa M MEraMupa; MHOHHMAaHHE pPOJIU
ACTPOHOMHUHM B MPAKTHYECKOM JEATETBHOCTH 4YEJIOBEKAa M JAJbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, POJIU (PU3UKH B (POPMHUPOBAHUU KPYro30pa U (PyHKIIMOHATILHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELIEHUSI TPAKTUYECKUX 3a]1aY;

2) chopMHpPOBAaHHOCTh YMCHHI PacIiO3HaBaTh PU3NUCCKUE SABIICHUS (IIPOIECCHI) U
OOBSACHATH MX HA OCHOBE H3YUYEHHBIX 3aKOHOB: PaBHOMEPHOE M PAaBHOYCKOPEHHOE
OpSIMOJIMHEWHOE JIBUKEHUE, CBOOOJHOE NaJE€HUE Tell, JBWKEHUE [0 OKPYKHOCTH,
UHEpLUs, B3aUMOJIEUCTBUE TeJ, KoJjeOaTelbHOE JBHKEHUE, PE30HAHC, BOJIHOBOE
nBUKeHHue; U(PPy3usi, OpOYHOBCKOE IBUKEHHE, CTPOCHUE JKUIAKOCTEW M TBEPABIX TEll,
U3MEHEHHue o0beMa Tel NpH HarpeBaHUU (OXJAXKICHHH), TEIUIOBOE pPaBHOBECHE,
UCIIapEHNEe, KOHACHCALNSI, TUIaBJICHUE, KPUCTAIUIN3AllNs, KATICHUE, BIIAXXHOCTh BO3yXa,
CBSI3b CpPEIHEW KMHETUYECKOW SHEPTUM TEIJIOBOTO ABMXKEHUS MOJIEKYJ C aOCOIIOTHOU
TEMIIEpaTypOil, MOBBILIEHUE JABJICHMS Ta3a IPHU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy MapamMeTpamMHu COCTOSHUS Ta3a B H3OIpoIeccax; 3JIEKTPU3aLMs Tell,
B3aMMOJICUCTBHE 3apsiiOB, HAarpeBaHWE MPOBOJHMKA C TOKOM, B3aUMOJCICTBUE
MarHuTOB, AJIEKTPOMAarHUTHasl MHIAYKUHUA, J€MCTBHE MAarHUTHOTO TOJIA HA MPOBOJAHUK C
TOKOM U JBWXKYLIUHICS 3apsij, SIEKTPOMAarHUTHbIE KOJI€OaHUs U BOJIHBI, IPSIMOJIMHENHOE
pacnpoCTpaHEHUE CBETa, OTpa)XKE€HUe, NpeloMieHHe, HHTepdepeHuus, Audpakuus u
MoJsipu3alvsl  CBeTa, JucHepcusi cBeTa; (oToldnekTpuyeckuii 3¢hdexT, CBETOBOE
NABJICHUE, BO3HUKHOBEHME JIMHEHYATOro CIIEKTpa aToMa BOJOpPOAA, €CTECTBEHHAs WU
UCKYCCTBEHHAs paIMOAKTUBHOCTB;

3) BiaJeHUEC OCHOBOIOJATAIONUMH (U3NUCCKUMHU TOHATHSIMUA W BEIMYMHAMH,
XapaKTEepU3yIOIUMH (PU3NYECKUE MTPOLECCHI(CBI3aHHBIMU C MEXaHUUYECKHUM JIBHXKEHUEM,
B3aMMOJICUCTBHEM  TEJI, MEXaHWYECKUMH KOJICOAHWSMH W  BOJHAMHU; aTOMHO-
MOJIEKYJIIPHBIM CTPOEHUEM BEIIECTBA, TEIJIOBBIMHM IPOLIECCAMU; JJIEKTPUYECKHM U
MAarHUTHBIM TIOJISIMH, DJECKTPUYECKUM TOKOM, DJIEKTPOMATHUTHBIMU KOJEOAHUSIMU U
BOJIHAMM; ONTUYECKUMH SIBJICHUSIMU; KBAaHTOBBIMHU SIBJICHHUSIMH, CTPOCHHEM aToMa U
aTOMHOTIO a1pa, PaIMOAKTUBHOCTHIO); BJIaJICHUE OCHOBOIIOJIAral0IIUMHU
ACTPOHOMUYECKUMH  TOHSTHSIMH, TO3BOJSIIOIIMMHM  XapaKTEpHU30BaTh  IMPOIIECCHI,
OPOUCXONAIIME Ha 3Be3JaX, B 3BE3JHBIX CHCTEMAaX, B MEXIaJaKTUUECKOW Cpene;
JIBIDKEHHE HEOECHBIX TEJI, DBOJIIOIIMIO 3Be3/] U BeelleHHoi;

4) BiajgcHUE 3aKOHOMEPHOCTSMH, 3aKOHAMU M TCOPHSIMH (3aKOH BCEMHPHOTO
tssrotenus, I, II u III 3akonbl HbroTOHA, 3aKOH COXpAaHEHHSI MEXAHWUYECKOM SHEPIruH,
3aKOH COXPAHEHHS] UMITYJIbCA, IPUHUMII CYNEPIIO3UIIMHI CHJI, IPUHIUI PaBHOIPABHOCTH
WHEPLUAIbHBIX CHCTEM OTCUETa; MOJIEKYJIIPHO-KUHETUUYECKYI0 TEOPUIO CTPOECHUS



BEILIECTBA, TA30BbIE 3aKOHBI, IEPBBIM 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsjaa, 3akoH KynoHa, 3akoH Oma i ydacTka uenu, 3akoH Oma ais
IIOJTHOW JJIEKTPUYECKOW menu, 3aKkoH Jlkoyms - JleHma, 3akOH 3JIEKTPOMAarHUTHOM
WHIYKLIHWH, 3aKOH COXPAaHEHMS DSHEPruu, 3aKOH IMPAMOJMHEWMHOTO paclpOCTPaHEHUS
CBETA, 3AKOH OTPAXKEHHUSI CBETA, 3aKOH IPEJIOMJICHHS CBETA; 3aKOH COXPAHEHUS YHEPT UM,
3aKOH COXPAHEHHsS HMIYJIbCa, 3aKOH COXPAHEHHS DIEKTPUUECKOTO 3apsAla, 3aKOH
COXpaHEHUsI MacCOBOTO 4MCIa, MOCTynarbl bopa, 3akoH paJMOaKTUBHOTO pacraja);
YBEPEHHOE HCIIONb30BAHME 3aKOHOB M 3aKOHOMEPHOCTEH Npu aHaimu3e (PU3ndecKux
SABJIEHUH U MIPOIIECCOB;

5) yMeHHE YyYUTBIBATH TPAHUIBI MPUMECHEHUS W3YUYCHHBIX (U3NYCCKHX MOJICIICH:
MarepuanbHas TOYKAa, HWHEPLUAIbHASICUCTEMA OTCYETA, HACAIBHBIA Tra3; MOJEIu
CTPOEHMS I'a30B, KUJIKOCTEN U TBEPABIX TEJ, TOUCUHBIN JICKTPUUECKHUM 3apsil,

AepHas MOJENb aToMa, HYKJIOHHAs MOJENb aTOMHOTO SApa MpU PpPELICHUH
bu3nuecKkux 3aaay;

6) BiajgcHHE OCHOBHBIMH METOJAaMH HAYYHOTO TIIO3HAHHS, HCIOJIb3yeMbIMH B
du3MKe: MPOBOJAUTH NMPSIMbIE M KOCBEHHBIC M3MEPEHUSI (PU3NYECKUX BEJIIUYUH, BHIOUpAs
ONTUMAJbHBIA CHOCO0 M3MEPEHMs] U HCHOJIb3Ys H3BECTHBIE METOAbl OLEHKU
MOTPEIIHOCTE M3MEPEHUH, MPOBOAUTH MCCIECAOBAaHUE 3aBUCHUMOCTEN (puznueckux
BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHHM, OOBSICHATH MOIYYEHHBIE PE3YIbTAThI,
UCIIONb3ysl (PU3MYECKUE TEOpPWHU, 3aKOHBI W TOHATHSA, W JENaTh BBIBOJBI; COOJO/ATh
npaBuia 0O€30MacHOro TpyJa IMpU MPOBEACHUHM HCCIEIOBAaHUM B paMKax y4eOHOro
AKCIIEPUMEHTa M Yy4eOHO-UCCIENOBATENbCKOW JIESITEIbBHOCTH C  HUCIOJIb30BaHUEM
HUPPOBBIX  UBMEPUTEIBHBIX  YCTPOMCTB M JIaDOpaTOPHOrO  OOOpPYAOBaHUS;
c(hOpMHUPOBAHHOCTD MPEJICTABICHUN O METOAAX MOJYYEHUS] HAYYHBIX aCTPOHOMHUYECKUX
3HAHMM;

7) chopMHUPOBAHHOCTh YMEHHs pelIaTh pPacYCTHbIC 3aqauyd C SBHO 3aJaHHOM
(¢u3znyecKkol MOJAENbI0, HCHOJb3Ys (PU3NUYECKHE 3aKOHbl M IPHUHIMIBI; Ha OCHOBE
aHajM3a YCJIOBUS 3a7aud BBIOMpaTh (U3MYECKYI0 MOJEINb, BBIIACIATh (U3HUECKUE
BETUYUHBI U (OPMYJbl, HEOOXOIUMBIE /I €€ PEIICHUS, MPOBOJAUTH PACUETHl U
OIICHUBATh PEATbHOCTh TMOJYYEHHOTO 3HA4YCHUS (PU3NYECKONW BEIMYUHBI; pelaTh
KAueCTBEHHbIC  3a/layd, BBICTpAauMBasl JIOTMUYECKHM HENPOTUBOPEUMBYIO  LIETIOUYKY
pacCcyXJeHU C OMOpoil Ha H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (HU3UYecKue
SIBJICHUS;

8) chopMHUpPOBaHHOCTH YMEHUSI IPUMEHSTh MOTYYCHHBIC 3HAHUS JUISI OOBICHCHHUS
YCJIOBUHM MPOTEKaHUsI (PU3MUECKUX SBJICHUN B MPUPOJE U JJIA MPUHATHS MPAKTUYECKUX
pelIeHnii B MOBCEIHEBHOM KU3HM ISl o0ecriedeHus: 0€30MacHOCTU MPHU OOpallleHUU ¢
OBITOBEIMU TIpHOOpPaMH M TEXHUYECKHUMH YCTPOMCTBAMHU, COXpPAHEHUS 3JI0POBbS U
COOJIOICHUST HOPMAKOJIOTMUECKOTO TOBEJIEHUS B OKpY’Kalolled cpeze; MOHUMaHHE
HEOOXOAMMOCTH MPUMEHEHHS JOCTIKCHUNM (PU3MKU U TEXHOJIOTHH ISl PAIlOHAEHOTO
MIPUPOIOINOJIE30BAHNS;

9) chopMHPOBAHHOCTH COOCTBECHHOW IMO3MIMK 10 OTHOIICHUIO K (PHU3UYECKOU
uH(pOpMaIuK, MoJydyaeMoON M3 pa3HbIX UCTOYHHUKOB, YMEHUW HCIOJIB30BATh IU(GPOBHIC
TEXHOJIOTUU [JIsi TIOMCKA, CTPYKTYpPUPOBAHUS, HWHTEPIPETAUH U TPEACTaBICHUS



yueOHOW ¥ HAy4YHO-TIOMYJSIpHON WH(GOpMAaNWK; pa3BUTHE YMEHUH KPUTHYECKOTO
aHaJIM3a MoJly4aeMoi HHpOpMaIliH;

10) oBnameHwe yMeHUsIMH pabOTaTh B TPYIIE C BBIIOJIHCHUEM pa3IMYHBIX
COLIMANIFHBIX pOJICH, TUIAHUPOBAaTh pPabOTy TPYMIBI, PalMOHATBLHO PaCHpPEICNIATh
JEeSATEIIbHOCTh B HECTAHJIAPTHBIX CUTYAIUAX, aJCKBATHO OIICHMBATH BKJIAJ KaXKIIOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHUE PacCMaTPUBAEMON TTPOOIIEMB,

11) oBnagenne (CHOPMHUPOBAHHOCTH IPEACTABICHHUI) MpaBUIaMH  3aIliCH
¢usnyeckux GopMmyn penbedHO-TOUEUHOM cHucTeMbl o0o3HaueHuil Jl.bpaiins (s
CJICTIBIX U CIA0OBHUIALIUX O0YUAIOIIHUXCS).

Ilpogpeccuonanvnaa nanpasnennocms yueonou oOucuunaunvt «Dusuxa»
npeanoyiaraeT  ICJICHANPABICHHOE  MPUMEHEHHWE  MMEJarormyecKuX  CPEJCTB,
o0ecrieunBalOIUX HE TOJIBKO (POpPMHUpPOBAHUE Yy OOy4arOUMXCs 3HAHUM, YMEHMH,
HaBBIKOB 10 Y4€OHOM TUCIUIUIMHE, HO U Pa3BUTHE MHTEpeca K JJaHHOW mpodeccuu wim
CHELMAIbHOCTH, LEHHOCTHOE OTHOILIEHUE, NPO(ECCUOHATBHBIX KayeCTB JMYHOCTU
OyIyIIero CrenuannucTa.

1.4 Koiu4ecTBO 4aCOB HA OCBOEHHUE NMPOTrPaMMbl Y4eOHOM TUCUMILIUHBI:
MakcumanbHOU yueOHOM Harpy3ku oOyuatromierocst 95 4acos, B TOM 4HCIIE:
00s3aTeIHHON ayAUTOPHON yueOHON Harpy3Kku oOydaromierocst 95 gacos.



2 CTPYKTYPA U COJAEPKAHHUE YUYEBHOU JUCHHUIIIIMHBI
2.1 O6beM yueOHOMH JUCHUIIUHBI M BUAbI YUeOHOH padoThI

Bun yueoHoii padoTsi
(B T.4. NpodecCHOHATHLHO-OPHEHTHPOBAHHOE CO/IepKaHe)

0O0neM yacosB

MakcumanbHas yyeOHas HArpy3Ka (Bcero mo mporpamMme JUCHUNIMHBI)

95

Oos3aTesibHAA ayTUTOPHas yueOHasi HArpy3Ka (Bcero)

95

B TOM YHCJIC:

JICKIIUH, YPOKU

U3 HUX NPOpeccuoHanbHO-0PUEHMUPOBAHHOE COOEPIHCAHUE

MPAKTUYCCKUC 3aHATUA

U3 HUX NPOPeccuUoHaNbHO-OPUEHMUPOBAHHOE COOEPICAHUE

abopaTOpHBIE 3aHIATUS

U3 HUX NpopeccuoHaIbHO-OPUEHMUPOBAHHOE COOEPICAHUE

[IpomexyTrounas arrectaius B popme: TuddepeHIIpOBaHHBIN 3a4eT

N || o| BN




2.2 TemaTuyeckuii IIaH U cogep:kanune yueoHoit nucuumianusl Q1,06 Puszuka

Koanl
Conep:kanue y4eOHOIro MaTepuasia, J1ad0paTopHble U MPAKTUYECKHUE KOMIIeTCHLIM i,
HanMeHOBAHMe 3aHATHS, CAMOCTOSITe/IbHAS padoTa o0yualouerocs, KypcoBas pa6ora OGnem Vposens ¢popmMupoBanuio
(mpoekT) (ecim MpeyCMOTPEHBI ), HHbIE BU/IbI Y4e0HO#i padoThl B KOTOPBIX
pa3iesioB U TeM 4acoB OCBOCHMS
COOTBETCTBHU € Y4eOHBIM IJIAHOM CIoco0CTBYET
(B T.4. npodecCHOHAIBLHO-OPUEHTHPOBAHHOE COJlePKaAHUE) 3JIeMEHT
NPOrpaMmbIl
IlepBblii cemecTp
BBenenue ®ur3uKa METOIbI HAYYHOTO IMO3HAHUS. 2 1
[TpodeccrnonanTbHO-OPHEHTUPOBAHHOE cozepkaHue. V3ydueHne 3aKOHOB (U3UKH
JUTSL ONTUMH3AIUH paOOThI TOTUCTUYECKON KOMIIaHHH.
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COIEPIKAHHE 22 JInaHOCTHBIE,
Pa3nen 1. Mexanuka METalpeaIMETHBIE U
Tema 1.1. OcnoBbl | Conep:kaHue y4eOHOro MaTepuaia 6 IIPEMETHBIE
KHHEMAaTUKHU Mexanuueckoe  JIBHKEHHE. XapaKTEPUCTUKHM  MEXAHMYECKOTO  JIBUXKEHUS: 2 1 KOMIIETCHIINH B
IepeMelIeHNe, IIyTh, CKOPOCTb. COOTBETCTBUH C
PaBHOMepHOE mnpsMonuHelHoe BHKeHHE. OTHOCHUTENBHOCTh MEXaHMYECKOIrO ®I'OC cpennero
JIBYDKEHUSL. o011ero
Yckopenue. PapBHoniepeMeHHOE MPSAMOJIMHENHOE IBUKEHHE. oOpa3oBaHmsl,
CBoboaHoe nasieHue tesl. PaBHoMepHOE IBUKEHHE 110 OKPY>KHOCTH. YTBEP>KIAEHHOTO
[TpodeccronanbHO-OPUEHTUPOBAHHOE — coJepkKaHue. MeToIbpl CTaTUCTHYECKOU MIPUKA30M
MEXaHHKH ISl PEIICHUS JIOTUCTUYECKUX 3a/1a4. MunncrepcTBa
IIpakTuyeckoe 3ansitue Nel Pemenue 3amau no Tteme «PaBHOMepHOE U 2 2 o0pa3oBaHUs U
PaBHOYCKOPEHHOE JIBUKEHHE. Hayku PO or
IIpakTuyeckoe 3ansitue Ne2 Pemenue 3agad no teMe «PaBHOMEpHOE TBUKEHUE 2 17.05.2012 Ne 413
10 OKPY>KHOCTH».
Tema 1.2. OcnoBbl | Conep:kaHue y4eOHOro MaTepuaia 8
AUHAMHKH OcHoBHast 3amaua auHaMuKd. B3aumoneiictBue ten. Cuma. IlepBbeiit 3akoH 2 1

Hprorona. Bropoii 3akon HeroTona. Tpernit 3akoH HeroToHa.




Cunel B IIprupoac. 3aKoH BCCMUPHOT'O TATOTCHUA. Cuita TSOKECTH W CHIla
BCCMHUPHOI'O TATOTCHUA.

IIpakTuyeckoe 3ansitue Ne3 Pemienue 3a1a4u o teme «3akoHbl HeroToHa» 2
Pemenne 3a1a4 ¢ npogeccHoOHAIBLHOI HANIPABJIEHHOCTBIO 2
JlaGopatopuass padora Nel '"M3yueHwe 0COOCGHHOCTEH CHJIBI  TpPEHHS
(ckombxeHwHs)"
[TpodeccnonanbHO-OPHEHTUPOBAHHOE CoJiepKaHue. Pacyer mapameTrpoB Aopor
JUTsL CBOEBPEMEHHON U 0€301acHO JOCTaBKH IPY30B.
Tema 1.3. 3akonsl | Coaep:kanne yueOHOro MaTepuasa 8
cOXpaHeHMs B Hmnynec Tena. 3aKk0H COXpaHEHHs UMITylIbca. PeakTHBHOE IBMKEHUE. 2
MexXaHHKe Mexanuueckass pabota cuibl. MomHocTh. OHeprus. Kunerunueckass sHeprus. 2
[ToreHunanbHas SHEprusi. 3aKOH COXPAaHEHUS] MEXaHUYECKON 3HEPTUH.
IIpakTuyeckoe 3ansitue Ned4 Pemenne 3amau mo Teme «3aKOH COXpaHEHUs 2
UMITYJIECA»
IIpakTnyeckoe 3ansaTHe NeS Pemienue 3amad mo teme «3aKOHBI COXpPaHEHUS 2
SHEPTUn»
Paznen 2. MoJjiekyasipHasi pu3uKa 1 TEePMOAUHAMHUKA 18
Tema 2.1. Ocnossl | Conepxxanne yueOHOro Marepuajia 4
MOJICKYJISPHO- OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYEeCKOH Teopuu. Pazmepsl u macca 2 JInuHOCTHBIE,
KHHETHYEeCKOH MOJIeKyl © aToMoB. bpoyHoBckoe aBuxkenue. Juddysus. CrpoenHue MeTaIpeAMETHBIE U
TEOpHH. ra3oo0pa3HbIX, *XHUJIKUX M TBepAbIX Tesl. CKOPOCTH IBMXKEHUS MOJEKY1T M HX npeMEeTHbIE
U3MEpEHUe. KOMTICTCHIINH B
Wneansubiii  ra3z. JlaBneHume raza. (OCHOBHOE YpaBHEHHE MOJEKYJSPHO- COOTBETCTBUHU C
KMHETUYECKON TEOPHH. ®I'OC cpeanero
YpaBHEHME COCTOSTHUS UI€aIbHOIO ra3a. ['a30BbIe 3aKOHBI. o011ero
[TpodeccnonanbHO-OpHEHTHPOBAHHOE — conep)kanue. V3yueHue ocoOeHHOCTEH oOpa3oBaHws,
NEepeBO3KU Ta30BOro TOIUIMBaA. TexHuKa 0€30MacHOCTH. YTBEP)KJIECHHOTO
MPUKa30M
IIpakTuyeckoe 3ansitue Ne6 Pemenue 3amay no teme «YpaBHEHHE COCTOSHHS 2 MuHucTepcTBa
UeanbHOro ra3a. ['a3oBble 3aKOHBI» o0Opa3oBaHUs U
Tema 2.2. OcnoBsbl | Conep:kaHue y4eGHOro MaTepuasia 6 Hayku P® ot
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TepMOAUHAMHUKH | BHYTpeHH:s sHeprus uaeaibHoro rasa. Pabora u temnora kak GopMmsl repeaduu 2 1 17.05.2012 Ne 413
SHEPTuu. Y paBHEHHUE TEIUIOBOTO Oananca. AmabaTHBIN mpolecc.
ITepBoe Hauano TepMoAMHAMUKHU. BTOpOoe Hauano TepMoIUHAMUKH.
Tennosbie npuratenu. [Ipunnun aeiictBus temioBoid mamuubl. KITJ[ TemnoBoro 2
nsurarens. OxpaHa Npupoabl.
[TpodeccuonansHo-opreHTHPOBaHHOE cojaepkanue. OlleHKa aBTOTPAHCIOPTa IO
3aJJaHHBIM MapaMeTpam /sl 0€30MacHON TPaHCIOPTUPOBKH I'PY30B.
IIpakTuyeckoe 3ansitue Ne7 Pemenue 3amay mo teme  «llepBelii 3aKoH 2 2
TepMoauHamMuKu.  llpuMeHeHue  mepBoro - 3akoHa ~ TEPMOJMHAMUKH K
M30IIPOLIECCaM.
Tema 2.3. | Conepsxkanue yueOHOro MaTepuasa 4
ArperatHbie Wcnapenne u konaeHcauus. HacblieHHbI nap ¥ ero cBoicTBa. AOCOIIOTHAs U 2 1
COCTOSIHHSA OTHOCHUTEJIbHAs BJIAXHOCTh Bo3Ayxa. Touka pocekl. Kumenwe. 3aBHUCHUMOCTH
BeleCTBA. TEeMIIepaTypbl KUIEHHUS OT JaBieHus. [leperpersiii map M €ro MCIoiIb30BaHUE B
da3oBbie TEXHUKE.
nepexoanl Pemenue 3apa4 ¢ npogeccHOHAIBHON HANIPABJIEHHOCTBLIO 2 2,3
Jladoparopnoe 3ansaTue Ne2 «/I3MepeHrne OTHOCUTEIbHON BIQKHOCTH BO3yXa
Conep:xxanue y4eGHOro MaTrepuasia 4
XapakTepuCcTUKa JKUJKOTO  COCTOSIHMSL  BemecTBa. [IOBEpXHOCTHBIM  CIOW 2 1
JKuakocTu. KanunisipHsle siBIEHUS.
XapakTepHucTuKa TBEPAOTro cOCTOsIHUS BemecTBa Kpucrannnueckue u amopgHbie
tena. CBOMCTBA TBEP/BIX TEI.
IpakTnyeckoe 3ansitue Ne8 Pemienne 3a1a4 no teme «BiaaxHOCTh BO3ayXay. 2 2
Pa3nen 3. DaekTpoanHaMuKa 9 JIMYHOCTHBIE,
Tema 3.1. Conep:xxanue y4eOHOro MaTepuasia 9 MeTarnpeaMETHBIE
DJIeKTpHYecKoe DJIeKTpUYECKHE 3apsipl. 3aKOH COXPAHEHMs DIIEKTPUYECKOro 3apsija. 3aKoH 2 1 IIPEIMETHBIE
noJie Kynona. KOMIIETCHIIVH B

Onektpuueckoe rmone. HanpspkeHHOCTh  anekTpuyeckoro mnons.  [IpuHnmn
CYNEPIO3ULIMU TTOJEN.

[TpodeccnonanbHO-OpHEeHTUPOBaHHOE coAepkanue. OxpaHa Tpyaa npu padore Ha
CKJaJaX M TMOTPY30YHBIX paboTax TMpH HCIOJB30BAaHUM MEXaHU3MOB C
JJEKTPOIIPUBOAOM.

COOTBETCTBUU C
®I'OC cpeanero
o01mero
oOpa3oBaHwUs,
YTBEPKIIEHHOTO
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Paborta cun snexkrpocratnueckoro mnons. IloTeHuuman. Pa3sHOCTh HOTEHLMANOB.
OKBUIIOTEHLMAJbHBIE IOBEPXHOCTU. CBA3b MEXKIAY HANPSIKEHHOCTBIO MU
Pa3HOCTBIO MOTEHLHAJIOB JIEKTPUYECKOro noJs. [IpoBOJHUKN B 3IEKTPUUECKOM
noJie. JIudseKTpuky B 31eKTprudecKoM nose. Ilonspusanus 1uaeKTpuKoB.

IpakTnyeckoe 3ansitue Ne9 Penienuve 3aad 1o teMe «JIEKTPUUECKOE MOJIE»

IIpakTnyeckoe 3ansitue Nel0 Pemenue 3agad o teme «JIEKTPUUECKOE M10JIE»

N

Kongencaropsl. CoequHeHe KOHEHCATOPOB B OaTapero. DHEprus 3apsyKeHHOTO
KOHJIEHCAaTOpa. DHEPrus 3JIEKTPUUECKOIO MOJIS.

Jlpyrue ¢opMbl KOHTPOJs (CcpedHHMi Oa/ul MO TeKYIIMM OLEHKaM
yCneBaeMOoCTH)

Bropoii cemecTp

IpodeccnonanbHo-

OPHEHTHPOBAHHOE COJeP:KAHHE

Tema 3.2. 3aK0HBI
IMOCTOSTHHOI'O
TOKA

Conep:xanue y4eOHOro MarepuaJia

VYcnoBusi, HEOOXOAMMBIE JUIi BO3HHUKHOBEHHS W TOJACPKAHMS SJIEKTPHUYECKOTO
Toka. Cuila TOKa U IJIOTHOCTh TOKA. 3akoH OMma i yyacTKa LeNU. 3aBUCUMOCTb
AJIEKTPUUYECKOT0 CONMPOTUBICHUS OT MaTepuaia, AJIUHbBI U TUIONAAN MONepeYHOro
CE€UCHUA IMPOBOAHUKA. 3aBUCUMOCTH COIIPOTUBJICHU A IMPOBOAHUKOB oT
TeMIIEpaTypBhl.

OC ucrtounuka. 3akoH Oma i nosHoi nenu. CoeluHEHUE NMPOBOJHUKOB.
CoenmHeHNE UCTOYHUKOB 3JIEKTPUUECKOI SHEpruM B 6aTapero.

TemoBoe neiicTBue anekTpuyeckoro Toka. 3akoH Jlxoyns-Jlenuna. Pabota u
MOIIIHOCTb 3JIEKTPHUYECKOr0 TOKA.

HpaKTH‘leCKOG 3aHsTHEe Ne 6 «3aKOHBI TOCTOSHHOTO TOKa»

Pemenue 3apa4 ¢ npogeccHOHAIBHON HANIPABJIEHHOCTBLIO
JlabopaTtopHoe 3ansaTHe Ne3 «lI3yyeHue 3aKOHOB TOCIIEIOBATEIBLHOTO U
NapauIeIbHOTO COEAUHEHNS TPOBOAHUKOBY

[IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEp)KaHue. TeXHUKa O€30MacHOCTH NP
paboTe ¢ KOMITBIOTEPOM.

2,3

JlabopaTopHnoe 3ansitne Ned «M3mepenue 3/IC M BHYTPEHHETO CONPOTHUBIICHUS
VCTOYHUKA»

2,3

Tema 3.3.

Conep:xxanue y4eOHOro MaTepuaJia

MIPUKA30M
MununcrepcTBa
o0pa3zoBaHus U

Hayku PO ot

17.05.2012 Ne 413

JIM4HOCTHEIE,
MeTanpeIMETHbIE U
IIpeIMETHBIE
KOMITETCHIINH B
COOTBETCTBUU C
®I'OC cpeanero
o0miero
o0Opa3oBaHus,
YTBEPKIIEHHOTO
MIPUKA30M
MunucrepcrBa
oOpa3oBaHus U
Hayku PO ot
17.05.2012 Ne 413
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DJleKTpUYeCKUil
TOK B Pa3JIMYHBIX
cpenax

DJIEKTPUYECKUH TOK B MeETaulaXx. OJEKTPUYECKUA TOK B 3JIEKTPOJIUTAX.
Onektponu3. 3akonbl Dapazges. [lpuMeHneHue HJIEKTpPoOIU3a B  TEXHHUKE.
DJIEKTpUYECKU TOK B razax W BakyyMme. Monuzamus raza. Buabl ra3oBbIx
pa3psnoB. [lonarue o nnazme. CBoiCTBa U IPUMEHEHHE AIEKTPOHHBIX ITYYKOB.
DIeKTpUYECKH TOK B  modynpoBogHuKax. (CoOCTBEHHas MPOBOJAMMOCTD
MOJIyITPOBOIHUKOB. [10ynpoBOAHMKOBBIE TPUOOPHI.
[TpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIepKaHUE. AHAIN3 YCIOBUN TEPEBO3KH
AJIEKTPOTEXHUKH.

Tema 3.4. Conep:xanue y4eOHOro MarepuaJia 3
MarnuTHoe mosie | Bektop HMHAYKIMM MarHutHoro mons. JleiicTBMe MarHUTHOro TOJS Ha 2
OPSIMOJIMHENHBIH TpOBOAHUK C TokoM. Cuna Awmmepa. 3akoH Awiepa.
B3aumopeiictBue TOkoB JlefiCTBME MArHUTHOIO MOJs HAa JABWXKYLIMHCA 3aps.
Cuna Jlopenna. OmnpeneneHue yaeabHOTO 3apsaa. YCKOPUTENH 3apsKEHHBIX
YaCTHULI.
IIpakTuyeckoe 3ansitue Ne7 Pemenue 3a1a4 « MarHuTHoe 1ose» 1
Tema 3.5. Conep:xxanue y4eOHOro MaTepuasia 3
DJIEKTPOMATrHUTH | DiekTpoMarHuTHas UHIyKius. [Ipaswio Jlenma. 3JIC UHAYKIUU B IBHKYIIHXCS 2
asi MHAYKIUSA MPOBOJIHUKAX. SIBIeHHE CaMOMHIYKIMUA. NHIYKTUBHOCTh. DHEPrusi MarHUTHOTO
TOJIS.
IIpakTuyeckoe 3ansitue Ne8 Pemenue 3a1au « 37€KTpOMarHUTHAs MHAYKIUS 1
Paznen 4. Kosiedoanusi 1 BOJIHBI 11 JIN4HOCTHEIE,
Conep:xxanue y4eOHOro MarepuaJia 2 METaNpeIMETHBIE U
KonebarensHoe JIBH)XCHUE. FapMOHI/IquKI/Ie KoJeOaHus. CBo0OoHBIE 2 IIPEAMETHBIC
MexaHuueckue kosjeOaHus. IlpeBpaieHue dSHepruv Npu  KojeOaTelbHOM KOMIIETCHIIVH B
JIBKEHUH. COOTBETCTBUU C
Tema 4.2. Conep:xxanue y4eOHOro MaTepuasia 3 ®I'OC cpeanero
Ynpyrue BoJHbI ITonepeunsle U TPOIOIBHBIE BOIHBI. XapPAKTEPUCTUKH BOJIHBL. 3BYKOBBIE BOJIHBI. 2 obmiero
Nutepdepentus Bonn. [Tonstue o nudpakuuu BoH. oOpa3oBaHwUs,
IMpakTuyeckoe 3ansaTue Ne 9 Pemenue 3amau «MexaHWYeCKUEe KOJICOAHHS U 1 YTBEPKIACHHOTO
BOJIHBD» MIPUKA30M
Tema 4.3. Coaep:xanue y4eOHOro MmarepuaJia 2 Munnucrepcrsa
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OaektpomMarauTH | CBoOOAHBIE 3yieKTpoMarHuTHbIe Kojebanusa. dopmyna Tomcona. [Ipespaienue o0Opa3oBaHUs U
ble KoJIe0aHus PHEPTUM B KOJEOAaTeNbHOM  KOHTYpe. I'enepaTtop  He3aTyXxawoluxX Hayku P® ot
AJICKTPOMArHUTHBIX KOJCOaHW. BBIHYKIEHHBIE JJIEKTPUYECKHE KOJIcOaHMS. 17.05.2012 Ne 413
IlepemeHHbII TOK. EMKOCTHOE M MHIYKTUBHOE COIPOTHUBIICHUS IEPEMEHHOIO
ToKa. 3akoH OMa Juis LIeTH epeMEeHHOro Toka. PaboTa 1 MOLTHOCTh MEPEMEHHOTO
Toka. ['eneparopel Toka. Tpanchopmaropel. I[lomyuenue, mepemada
pacupeneneHue EeKTPOIHEPIUu.
Tema 4.4. Copeprxanue y4e0HOro MaTepuaJia
DJIEKTPOMATHUTH | DIIEKTPOMAarHUTHOE TMOJIe KaK OCOOBIN BHJl MaTepuu. DIEKTPOMArHUTHBIC BOJHEI.
bl€ BOJIHbBI Bubparop ['epua. OTKpbITHIN KOJIEOATEIBHBIA KOHTYP.
Nzobperenue paauo A.C. IlomoBeiMm. Ilonstue o pamgmocsizu. [Ipumenenue
AJIEKTPOMAarHUTHBIX BOJIH.
[TpodeccuonansHO-OPUEHTUPOBAHHOE — cofiepkaHue. Poib cpeacTB  MaccoBoi
uHpopManuu B paboTe JOTHCTa.
Pazngen 5 Onruka JIndHOCTHBIE,
METaNnpeIMETHBIE U
Tema 5.1 Conep:xanue y4eOHOro MarepuaJia Hpe/METHbIE

IIpupona ceera

CKopocTh pacnpocTpaHEHUs! CBETA. 3aKOHBI OTPAKEHUS U MPEIOMJIEHUS CBETA.
[TomHoe orpakenue cBeta. JIuH3pl. a3 kak ontuyeckas cucrema. ONTHYECKHE
puOOPBHI.

Tema 5.2
BosnoBbIe
CBOMCTBA CBeTAa

Conep:xxanue y4eOHOro MaTepuasia

Wntepdepenus cera. KorepeHTHocTh cBeTOBbIX Jyued. WHTepdepeHuus B
ToHKMX TuleHKax. Kombua HeioTona. Vcnons3oBanue nHTepdEpeHnn B HAyKe U
texHuke. Jludpakuus csera. [udpakuus Ha miend B NapajuIeIbHBIX JIydax.
Hudpakuuonnas peuerka. [Tonspusanus nonepeynsix BoiH. [lonspusanus cBeta.
JBoitHoe nydenpenomienue. Ilonspouasl. Jucnepcusi cBera. Bunbl crniekTpos.
Crnektpsl  ucnyckanus. CHEKTpel  MOTMJIOIIEHHsS.  YJabTpaHoneTroBoe U
uH(pakpacHoe u3nyueHus. PentrenoBckue ayun. Vx npuposa u cBoicTBa.
[TpodeccnonanbHO-OPUEHTUPOBAHHOE  COJiepKaHue.  BiusHue  CBETOBOTO
W3JIy4eHMs HA XpPAHEHHE TOBAPOB B YCIOBUAX CKJIAJCKOTO TOMEIICHUS

IIpaktnueckoe 3ansaTue Nel0) Pemenne 3amau  «lIpenomnenue  cBera.
JudpakimonHas penerka

Tema 5.3.

Conep:xxanue y4eOHOro MaTepuaJia

KOMIIETEHIINH B
COOTBETCTBUH C
®I'OC cpennero

o0riero

o0Opa3oBaHus,

YTBEPKJICHHOTO
MIPUKA30M

MununcrepcTBa
o0pa3oBaHUs U

Hayku P® ot

17.05.2012 Ne 413
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CneunanbHast [locrynarel OiHmTeiiHa. IIpocTpaHCTBO M BpeMsl CIELHUAIBHOW TEOPUH 2
Teopusi OTHOCUTENILHOCTH. CBSI3b MACChI M JHEPTHH CBOOOTHOWM YaCTHIIBI. DHEPTHS MTOKOS
OTHOCHTEJbHOCTH
Pa3nen 6. KBanTroBas ¢pusuka 7 JInunoctHble,
Tema 6.1. Coaep:xxanue y4eOHOro Mmarepuajia 3 METapPECAMCTHBIC U
KBanToBas KBanToBas runoresa [lnanka. Buemnuii porosnexrpuueckuii 3ppexr. @OoToHbI. 2 TIpEMCTHBIC
ONTHKA Buyrpennnii gporosdpdexr. Tumsl porosnementos. [asnenue csera. Ilonsrue o KOMIICTCHIIMH B
KOPITYCKYJISIPHO-BOJIHOBOM IIPUPOJIE CBETA. COOTBETCTBUM C
[TpodeccnoHanbHO-OPUEHTHPOBAHHOE COZlEpKaHue. MCIonb30BaHNE KBAHTOBBIX PT'OC cpennero
KOMIILIOTEPOB obirero
Pemenue 3a1a4 ¢ npogecCHOHAIBLHON HANPABJICHHOCTHIO 1 obpasoBanns,
Ipakruueckoe 3ansitue Nell Pemenwe 3amau "®opmyna DiHmITeHHA LIS YTBEPKIACHHOTO
dorosdpdexra. DoToHEH" TprKasoM
Tema 6.2. ®usnka | Cojep:kaHue yueOHOr0 MaTepHaa 2 MummncTepcTEa
aToMa Pa3BuTHe B3rJIs10B HA CTpPOEHME BellecTBa. SnepHas Moaens atoma. OnbIThl O. 2 obpasosarud i
Pesepdopna. Moaens aroma Bogopona no H. bopy. I'nnoresa ne bpoits. 1 7%?’;3 12?\{?2 13
Tema 6.3. ®uszuka | Coaepxkanue yueOHOro Marepuasia 2 e B
aTOMHOIO siApa EcTtecTBeHHass paiMOaKTUBHOCTh. 3aKOH pPaJMOaKTUBHOTO pacnaga. CrocoOsl 2
HAOJIOICHUS ¥ PETHCTPAINH 3apsHKEHHBIX YacTUI]. CTPOCHHE aTOMHOTO s/pa.
JedexT Maccel, dHEprusi CBA3M M YCTOWYMBOCTH AaTOMHBIX siaep. SnepHbie
peaknuu. MickyccTBeHHAs paIiOaKTUBHOCTD.
Henenue Tsokenbix sgep. llemHas snmepHas peakuus. Ympasisemas IemHas
peakuud. SAnepHbid peaktop. IlomyueHune paaMOAKTHUBHBIX HM30TONOB M WX
npuMeHeHue.  buonornueckoe — JNEHCTBHME  PATMOAKTUBHBIX  U3TyYCHHI.
DJIeMEHTapHbIE YaCTHUIIBI.
[TpodeccroHanTsHO-OPUEHTUPOBAHHOE coJIepKaHue. OcobenHoctu
TPAHCIIOPTHPOBKH PATUOAKTHBHBIX BEIIECTB. TexXHUKA OE30ITaCHOCTH.
IIpome:xkyTouHas arrecrauus: U@ epeHuMPoOBAHHBIN 3a4eT 2
HToro no mucumiiinye 95
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3. YCJIOBUSI PEAJIM3ALIMU TTPOTPAMMBI  YYEBHOI
JUCHUATIIMHBI

3.1 TpeOoBaHusi K MHHHMAJIBLHOMY MATEPHAIbHO-TEXHUYECKOMY
o0ecnev4eHNI0 y4eOHOM TMCHUIIIMHbI:

Peanuzamus mporpaMMbl TUCIUTIIMHBI TpeOyeT Haau4us y4eOHOTO KaOmHeTa
bU3UKY TSI TPOBEICHUS 3aHATHH JICKITMOHHOTO THTA, TPAKTUYECKUX 3aHATHIA, B TOM
YUCJI€ TPYIIOBBIX, WHIWBHAYAIbHBIX, WHUCHMEHHBIX, YCTHBIX KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS U MTPOMEKYTOUYHOH aTTeCTAIIHH.

ObopynoBaHue:

- paboyee MeCTO mpenogaBaTes;

- CcOeUMaTu3UpoBaHHAas  MeOelb  (CTOJIbI, CTyJdbs MO  KOJUYECTBY
oOyyJaromxcs);

- IOCKa y4YeHUYeCKasl.

TexaudecKue cpeacTra o0ydeHus:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEUNHBIN IPOEKTOP, KPaH.

VYueOHO-HArISIAHEIE  TOCOOMS: IIJIaKaThI, y4eOHO-HATJIAIHbIE  TTOCOOUS,
oOecreynBaroIie  TEMaTHYCCKUE  WDIIOCTpalud 1o  pabodeil  mporpamme

JUCHUTUIMHBI, B TOM YHCIIE, BUIEO-ayMO0 MAaTepUabl, KOMIIbIOTEPHBIC TPE3CHTAIIUU.
KoMribroTep uMeeT JOCTYIl K 3JIEKTPOHHO-OMOJIMOTEYHBIM CHUCTEMaM, BBIXO] B
rmobanbHyl0  cetb  VHTepHET, OCHAlleH  JIMIICH3UOHHBIM  MPOrPaMMHBIM
o0ecreYeHNEM.

3.2. Y4yeOHO-MeTOAMYeCcKOe W HHPOpMaAIMOHHOe  olecneveHue
peaqu3anuu y4eOHOH TUCHMILTHHbI
OcHoBHBIE Yy4eOHbIE H3IaHUA

1. Msikumies, I'. S. ®usuka: 10 wimacc: 6a30BbI M YrTyOJIEHHBIN
ypoBHU : yueOHuk / I'. . Msakumes, b. b. byxosues, H. H. Cotckuii ; noa
penakmuert H. A. TlapdpentbeBoit. — 11-e u3n. — Mocksa : IIpocBenienue,

2024. — 432 c. — ISBN 978-5-09-112178-0. — TeKcT : 3IEKTPOHHBIN //
ONeKTpOoHHBIM  pecypc  mudpoBoir  oOpaszoBatensHOoM  cpenbl  CIIO
PROFo6pazoBanue : [caiiT]. — URL: https://profspo.ru/books/132340 (nata
obpamenus: 29.05.2024). — Pexum noctyna: st aBropusup. [lons3zoBareneit

2. Msikumies, I'. S. ®usuka: 11 kmacc: 0a30BbId U YIIIyOJIEHHBIN
ypoBuH : y4yeOnuk / I'. SI. Makumes, b. b. bByxosues, B. M. Uapyrun ; non
penakiuert H. A. TlapdpentbeBoit. — 12-e uzn. — Mocksa : IIpocserienue,

2024. — 441 c. — ISBN 978-5-09-112179-7. — TekcT : BNEKTPOHHBIN //
ONeKTpOHHBIM  pecypc  1udpoBoir  obpazoBarensHolt  cpenbl  CIIO
PROFoGpa3zoBanme : [caiit]. — URL: https://profspo.ru/books/132346 (nara
oOpamenus:: 29.05.2024). — Pexum noctyna: ays apropusup. Ilonb3oBareneit

3. PomanoBa, B. B. ®usuka. [Ipumepsr pemenus 3amad : ydeOHOE
nocobue / B. B. PomanoBa. — 2-¢ u3n. — Munck : PecnyOnukaHCKuit
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HHCTUTYT mpodeccuoHampbHoro odpazosanus (PUIIO), 2021. — 348 ¢. —
ISBN 978-985-7253-60-9. — TekcT : 37eKTpOHHBIN // DIEKTPOHHBIA Pecypc
udposoii obpazoarenpHor cpenbl CIIO PROFobOpa3oBanue : [caiiT]. —
URL: https://profspo.ru/books/125481 (nmara oOpamenusi: 29.05.2024). —
Pexxum noctyma: st aBTOpU3HUP. MOJIb30BATENEH

JlonoJIHUTEIbHbIE YUeOHbIe H3TaHUS

1. BacummeeB, A. A. ®Owusmka: ydeOHOe TOcOoOME ISl CPEIHETro
npodeccuoHanbHOro oopazoBanus / A. A. Bacunwes, B. E. denopos, JI. /1. Xpamos.
— 2-¢ u3A., ucnp. u gon. — Mocksa: M3garensctBo FOpaiit, 2020. — 211 ¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-05702-. 2020 HIOpaiit-
https://urait.ru/book/

2.  Mycun, KO. P. ®usuka: koneOaHHs, ONTHKA, KBAaHTOBas (QU3MKa:
ydaeOHOe rmocodue sl cpeaHero mpodeccuonaibHoro oopazopanus / 0. P. Mycun.
— 2-¢ u3A., ucnp. u gon. — Mocksa: M3garensctBo FOpaiit, 2020. — 329 ¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03540-7. — Tekcrt:
anektponHbii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

3. Mycun, 1O. P. ®usumka: MexXxaHWKa CIUIONIHBIX CPEH, MOJIEKYJSpHAs
¢u3rKa U TEpMOJMHAMHUKA: YUEOHOE MOCOOHe ISl CPEAHEro Mpo(hecCUOHAIBHOIO
obpazoBanms / FO. P. Mycun. — 2-¢ u3n., ucnp. u gomn. — Mocksa: M3aaTenbcTBo
FOpaiit, 2020. — 163 ¢. — (IIpodeccuonansroe oopazoanue). — ISBN 978-5-534-
03000-6. — Tekcr: onextponnsidi // OBC [[Opaiitr [caiit] — URL:
https://urait.ru/bcode/

HNuTepHeT-pecypcesl

9. 9. DnexTpoHHBIA pecypc MHPPOBOH obOpazoBarenpHOU cpeasr  CITIO

PROFo0pa3oBanue;

10. www.fcior.edu.ru (PenepasbHBIIA IIEHTP uH(pOPMAIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB)

11. www.dic.academic.ru (Akagemuk. CroBapy ¥ SHIIMKIIOTIETHH )

12. www.booksgid.com (3siekTponHas OHOIHOTEKA)

13. www.globalteka.ru (I'mo6anbuas OubIMOTEKA DIEKTPOHHBIX PECYPCOB)

14. www.window.edu.ru (ExuHoe OKHO AocTyma K 00pa3oBaTelIbHBbIM
pecypcam)

15. www.st-books.ru (JIyumas yueOGHas aureparypa)

16. www.scool.edu.ru (Poccuiickuii 00pa3oBaTesIbHbII HOpTA)

17. www.ru/book (DnekrponHas 6ubIMoTEYHAS CUCTEMA)

18. www.alleng.ru/edu/phys.htm (OGpa3oBarensHble pecypebl MuTepHeTa -
duznka)

19. www.school-collection.edu.ru (Eqnnas  komwtekimsi  1M(GPOBBIX
00pa30BaTEIbHBIX PECYPCOB)

20. .24 https//fiz.1september.ru (YuebHo-MeToanueckas razera «Pusuxay)

21. www.n-t.ru/nl/fz (HoGeneBckue naypeatsl 1o pu3HKe)

22. www.nuclphys.sinp.msu.ru (SInepuas ¢usuka B Marepuere)

17


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/
http://www.scool.edu.ru/
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/

23. www.college.ru/fizika (TToaroroska k EI'D)

24. www.kvant.mccme.ru OKypuan «KBaHTY)

25. www.yos.ru/natural-sciences/html OKypuan «I1yts B HAayKy»)
AyYKy»

MeToanyeckue yKa3aHusl 1Jisl 00y4AIOIMMXCsl M0 0CBOEHHIO THCHHILIAHbI

25. Meromuueckue yKazaHUs ISl OOYYaroIIUXCsS IO  BBIMOJIHCHUIO
MPAKTUYECKHUX padoT.

26. Meromudeckue yKa3aHUS ISl OOYYAIOMIMXCS 10  BBITIOJTHEHHIO
1abopaTopHBIX paboT
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4. KOHTPOJIb M OHEHKA PE3YJIIbTATOB OCBOEHUA

JTYYEBHON UCHUATIIMHBI
4.1.

(I)Oprl N METOAbI KOHTPOJISI 1 ONCHKH PE3YyJabTAaTOB oﬁyqunﬂ

Pe3yabTarnl 00yuyeHust

DopMbI U METOBI
KOHTPOJIA U OLIEHKH
pe3yJbTaToB
o0y4eHUs

JIUYHOCMHbLE:

- YYBCTBO T'OPAOCTH W YBAXKE€HUS K HCTOPUU U JOCTHXKCHHSIM
OTEYECTBCHHOHN (pu3muecKol HayKu; (U3NUECKH IPAMOTHOE MOBEICHHE B
poeCCUOHAIBHON IEATEILHOCTH U OBITY MPU OOpaIlleHUH ¢ TprUdopamMu
U yCTPOMCTBAMU;

- TOTOBHOCTh K NPOAODKEHHIO O00pa3oBaHUS U TOBBILICHUS
KBaTM(pHUKAIMA B M30paHHON MPO(EeCCHOHATLHONW JNEATENIFHOCTH H
00BEKTUBHOE OCO3HAHHE POITU (PUZNYECKUX KOMIIETEHIHI B 3TOM;

- YMEHHUE HCIOIb30BaTh JAOCTHKEHHS COBPEMEHHOW (hM3NYECKOM
HAaykKl H (U3UYECKMX TEXHOJOTMM JUIsl TOBBIIIEHUS COOCTBEHHOIO
MHTEJUIEKTYaJbHOTO  pPa3BUTHs B  BBIOpAaHHOH mpodeccHOHANbHOM
NESITENIbHOCTH;

- YMEHHE CaMOCTOSITENIbHO JOOBIBaTh HOBBIE 1JIs ce0s (huzndeckue
3HAHUS, UCTIONB3YS JJISl 9TOTO AOCTYIHbIE HICTOYHUKU UH(DOPMAIIHH;

- YMEHME BBICTpAaMBaTh KOHCTPYKTHBHBIE B3aUMOOTHOLICHHS B
KOMaH/Ie 10 peuIeHHI0 O0IIUX 3a1a4;

- YMEHHME YyOpaBIsATh CBOEH I103HABATEIIBHON JESTEIbHOCTHIO,
IPOBOJIUTH CaMOOLIEHKY YpPOBHS COOCTBEHHOTO WHTEIUIEKTYalbHOTO
pa3BUTHS,

MemanpeomemHoie:

- HCIOJIb30BAHME  pPa3JM4YHBIX  BHUJOB  II03HABATEIbHOU
NESTeIbHOCTH JUIsl pelieHus] PU3NYEeCKUX 3a/1ad, IPUMEHEHHE OCHOBHBIX
METO/IOB MM03HaHMs (HAOII0ACHUS, ONTMCAHNs, U3MEPEHUSs, SKCIIEPUMEHTA)
JUISL U3YYEeHMSI pa3JIMYHBIX CTOPOH OKPYXKAIOUIeH eHCTBUTEILHOCTH;

- HCIIOJIb30BAHUE OCHOBHBIX HHTEJUIEKTYaJIbHBIX OIEpauil:
MIOCTAaHOBKM 3a/lauM, (pOpMyIHpOBaHMS TUIOTE3bl, aHAIU3a U CHHTE3a,
CpaBHEHMsI, OO0OOILIEHMs, CUCTEeMAaTU3allul, BBIABICHUS TPUUYUHHO-
CIIEJICTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, (P OPMYJIUPOBAHMSI BBIBOJOB JUJIS
U3YYEHHUs] pPa3UYHbIX CTOPOH (U3MYECKHX OOBEKTOB, SBICHUNA WU
MIPOLIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOAMMOCTb CTaJKHUBATHCA B
npodeccuoHanbHOU cdepe;

- yYMEHHE TEeHepHpOBaTh
HEOO0XOAUMBIE JJIS UX pealln3alluy;

- YMEHHUE HUCIOJIb30BaTh pa3jMyYHble MCTOYHUKH JJISl MOJIyYeHUs
¢uznveckoil uH(popMaIK, OLIEHUBATDH €€ JOCTOBEPHOCTH;

- YMEHUE aHaJM3upoBaTh U TMPEACTaBIATh HH(OpPMaLMIO B
Pa3IMYHBIX BUJIAX;

- yMeHue NyOJIMYHO NPEJCTaBISATh PEe3ylbTaTbl COOCTBEHHOTO
UCCIIEIOBaHMs, BECTH AMCKYCCUHM, IOCTYIHO M TapMOHHUYHO cOYeTas
coJiep;kaHue 1 popmbl IpeIcTaBIsieMOl HHGOpMaIUY;

npeomemmbule:

1) chopmMupoBaHHOCTH MPECTABICHUN O POJIH B MeCTE (PU3UKHU 1
aCTPOHOMHHM B COBPEMEHHOM  HAy4yHOM  KapTMHE  MUpa, O
crucreMoobpasyromeil ponn (QU3NKK B Pa3sBUTHHM €CTECTBEHHBIX Hayk,

UJIed W OMNpeAeNsaTh CpPEICTBa,

Texymui KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTANBHEI);

- TECTUPOBAHHE;

- BBITIOJIHEHUE
NUCbMEHHOU paboTHI;
- BBITIOJIHEHUE
NPaKTUYECKON PabOTHI
(MHOUBUAYaTbHAS
dbopma paboThI)

- BBITIOJTHEHUE
nabopaTopHOH pabOTHI
(bponTanbHas Gpopma
paboThI)

[Ipomexyrounas
arrectanus B 1
cemecTtpe B popMme
npyrue Gopmbl
KOHTPOJIS (CpeaHui
6aJu1 O TEKYLIUM
OLIEHKaM
yCIIEBAEMOCTH),

BO 2 ceMecTpe — B
dopme
nuddepeHITPOBaHHBIM
3a4er.

Merton npoBeneHus
IIPOMEXKYTOYHON
aTTecTaluu -
BBITIOJTHEHUE
KOMILJIEKCHOT'O 33/1aHHS
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TEXHUKH M COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJA€ POCCUUCKUX U
3apy0eKHBIX  yUYCHBIX-PU3UKOB B pPa3BUTHEC HAYKH; [OHUMaHUE
(hbU3UYECKOH CYIIHOCTH HAOIIOAACMBIX SIBJICHUH MHKPOMHPA, MAaKpOMHUPA
W Meramupa; I[OHUMaHH€ pOJIM AaCTPOHOMHUM B IPAKTUUYECKOU
JIEATEIIbHOCTH YEJIOBEKA U JajJIbHEUIIIEeM HAay4YHO-TEXHUYECKOM Pa3BUTHH,
ponu  ¢usuku B (GOPMHPOBAHMU Kpyrosopa u (YHKIHOHAIHHON
rpaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS TPAKTUYECKHUX 3a/1aY;

2) chOpPMUPOBAHHOCTH yMEHHU paclo3HaBaTh (U3HMUYECCKUE
sIBIICHUS (TIPOLIECChl) M OOBSICHATh MX HAa OCHOBE M3YUYCHHBIX 3aKOHOB:
paBHOMEpPHOE U  PAaBHOYCKOPEHHOE  MPSAMOJUHEHHOE  JBUXKEHHUE,
CBOOOJHOE TIaJeHWE TeJ, JBWIKEHHWE 110 OKPY)XHOCTH, HHEPIIHS,
B3aMMOJICHCTBUE TeJ, KoJebareabHOe IBIKEHUE, PE30HAHC, BOJIHOBOE
nBwkenue; nuddys3us, OpOyHOBCKOE TBIIKEHUE, CTPOCHHUE KUIKOCTEH U
TBEpAbIX TEJl, U3MEHEHUE oObeMa TeJll MPU HarpeBaHUU (OXJIAXKIACHUN),
TEIUIOBOE  pPAaBHOBECHE,  HCIApEHHWE,  KOHJEHCalus, IUIaBJICHUE,
KpUCTAJUIM3ALlUsI, KWIIEHHUE, BJIAXKHOCTh BO3/AyXa, CBA3b CpeAaHEH
KHMHETUYECKOW PHEPrUH TEIUIOBOTO JBMKEHHSI MOJEKYNI C aOCOIIOTHOM
TEMIIEpaTypoi, TOBBIIMICHHE [AaBJICHUS Ta3a MpPU €ro HarpeBaHUH B
3aKpBITOM COCYyZle, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHUSI ra3a B
M30IIPOIIECccax; MEKTPHU3aAIU TeJl, B3aUMOCHCTBUE 3aps/I0B, HArpeBaHUE
MPOBOJHUKA C TOKOM, B3aWMOJICCTBHE MAarHUTOB, 3JEKTPOMArHUTHAas
WHJYKIMSA, JEWCTBHE MAarHUTHOTO IIOJs HA MPOBOJHUK C TOKOM H
OBUOKYIIMICS — 3apsifi, OSJIEKTPOMarHUTHBbIE KojeOaHus U BOJIHBI,
MPSIMOJIMHETHOE  PACIPOCTPAHEHUE CBETA, OTPAKECHHUE, MPEITOMIICHHE,
uHTepdepeHius, Tudpakius U MONIpU3alUsi CBETa, JUCIEPCUSI CBETA,
dbotosnekTpuuecknii  3PGEKT, CBETOBOE JIaBJIICHHE, BO3HUKHOBEHHE
JIMHEWYATOro CIEKTpa aToMa BOJOPOJAA, €CTECTBEHHAs U MCKYCCTBEHHas
PaMOaKTUBHOCTH;

3) BiaJieHHE OCHOBOIMOJATAIONIMMHU (PU3MYECKUMHU TOHATHSIMHA U
BEJIMYMHAMU, XapPaKTEPU3YIOMUMU (PU3HUECKUE TTPOIIECCHI(CBA3aHHBIMU C
MEXaHUYECKUM JIBMKEHHUEM, B3aUMOJICUCTBUEM TeJ, MEXaHUYECKUMU
KOJICOAHUSIMU M BOJTHAMH; aTOMHO-MOJIEKYJISIPHBIM CTPOECHHUEM BEIIECTBA,
TEIUIOBBIMU  MPOLECCAMU; JJIEKTPUUYECKUM M MAarHUTHBIM TOJISIMH,
AIEKTPUYECKUM TOKOM, DJIEKTPOMATHUTHBIMU KOJICOAHUSMH W BOJHAMU;
ONTUYECKUMU SIBIICHUSIMH; KBAHTOBBIMU SIBJIEHUSIMU, CTPOEHUEM aToMa U
aTOMHOTO $7pa, PaJMOAaKTUBHOCTHIO); BJaJICHHE OCHOBOMOJATAIOIINMU
ACTPOHOMUYECKUMH TOHSATHUSMH, TTO3BOJISIIOIIMMHU  XapaKTEPU30BaTh
MpOLIeCChl, MPOUCXOIAIME Ha 3B€3/1aX, B 3BE3JIHBIX CUCTEMax, B
MEXTIAKTHYECKOMN Ccpefie; NBIKCHUE HEOSCHBIX TeJ, YBOJIIOIUIO 3BE31T U
BcenenHnoi;

4) BiajgeHHe 3aKOHOMEPHOCTSIMHM, 3aKOHAMH U TEOPHUSIMHU (3aKOH
BcemupHoro tarorenus, I, II u Il 3akonsr HeroTOHA, 3aKOH COXpaHEeHUs
MEXaHWYECKOW DHEPruH, 3aKOH COXPAaHCHHs WMITYJIbCa, TPUHIINI
CYNEPIO3UIIMU CUJI, IPUHUUIT PABHOINPABHOCTH HMHEPLUUATBHBIX CUCTEM
OTCUETa; MOJCKYJSIPHO-KMHETHYECKYI0 TEOPUIO CTPOEHHUS BEIeCTBa,
ra3oBbl€ 3aKOHBI, NEPBBIM 3aKOH TEPMOJAMHAMHUKU; 3aKOH COXpPaHEHUS
AIEKTPUIECKOTO 3apsija, 3akoH Kymona, 3akoH Oma i ydacTka IIeTH,
3akoH Oma ISl TIOJTHOM 3JEKTpUYECKOM 1enH, 3akoH [xoyns - Jlenua,
3aKOH 3JIEKTPOMArHUTHON MHIYKIIUH, 3aKOH COXPAHEHUS SHEPTUHU, 3aKOH
MPSIMOJIMHEHOTO PACTIPOCTPAHEHUS] CBETA, 3aKOH OTPAXKEHUs CBETa,
3aKOH TIPEJIOMJICHUSI CBETA; 3aKOH COXPAHEHWsS DSHEPruM, 3aKOH
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COXPAHEHHs MMIIYJIbCa, 3aKOH COXPAHEHHUS DJJIEKTPUYECKOro 3apsja,
3aKOH COXpaHEHMs MaccoBOrO 4Mcia, Mnocryiaatsl bopa, 3akoH
pPaZMOAKTUBHOIO paclaja); YBEPEHHOE HCIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEH NPy aHaIn3e (PU3HMUECKUX SBJICHUHN U MPOIECCOB;

5) yMeHHME YYUTHIBATH TIPAHUIBI MPUMEHEHUS HW3yYCHHBIX
¢bu3nveckux MojeJei: MaTepualbHas TOYKa, HHEPIHaIbHAICUCTEMa
OTCYETA, UICANIBHBIN I'a3; MOJEIIN CTPOEHUS ra3oB, )KUIKOCTEU U TBEPABIX
TEJ1, TOYCUHBIN MIEKTPUYECKUH 3apsi,

AJlepHas MOJENb aTOMa, HYKJIOHHAs MOJE]Ib aTOMHOIO SApa Ipu
penieHny (GU3HYECKUX 3a/1a4;

6) BiaJeHHE OCHOBHBIMH METOJAMH HAYYHOTO IIO3HAHM,
UCTOJb3yEeMBbIMU B (PU3UKE: IPOBOIUTH MPSAMBbIE U KOCBEHHBIE H3MEPEHUS
(Gu3M4YeCKUX BEIUYMH, BHIOMpas ONTHUMANbHBIM CHOCOO H3MEpeHHus U
UCIOJIb3YSl HW3BECTHBIE METOJbl OLEHKU IOTPEIIHOCTEH H3MEpPEHUH,
IPOBOJUTH HCCIIEAOBAaHHE 3aBUCUMOCTEH (U3MYECKUX BEIMYUH C
UCIOJIb30BAHUEM  NPSMBIX  U3MEPEHUN, OOBSICHATH  IOJTY4YEHHbIE
pe3yabTaThl, UCHOIB3Yd (PU3MUECKUE TEOpUH, 3aKOHbI M IOHATHUSA, U
JenaTh BBIBOJBI, COONMIOAATh TpaBwia O€30MacHOro Tpyna IpU
IIPOBE/ICHUH MCCIEI0BAHUIN B paMKax y4eOHOI0 SKCIIEpUMEHTA U y4eOHO-
WCCIIEIOBATENILCKOW  JICSITETIHBHOCTH € MCIOJNIb30BaHUEM  LU(POBBIX
U3MEPUTENIbHBIX  YCTPOMCTB M J1abOpaTopHOro  0OOpyAOBaHMS;
c(OPMHPOBAHHOCTh MPEJACTABICHUIA O METOAaX IOJIYYCHUS HAyYHBIX
aCTPOHOMUYECKUX 3HAHWM;

7) chOpMUPOBaHHOCTh YMEHUS PEIlaTh PACUCTHBIC 33/1a4H C SIBHO
3aJJaHHON (U3NYECKONl MOJEeNbIo, HCHOJb3yd (QU3UUECKUE 3aKOHBI U
MPUHLIMIIBI; HA OCHOBE aHaJlM3a YCJIOBUS 3aJlauM BBIOMpPATh (PU3HMUECKYIO
MOJIeJlb, BBIIEIATH (U3NUECKUE BEIMYUHBI U (OpMYIIbl, HEOOXOAMMBIE
JUIS €€ pelIeHUs, MPOBOJAUTH pACUYeThl M OIEHUBaTh PEAIbHOCTh
MOJTy4YEHHOT0 3Ha4eHUs (U3NYECKO BEIMUYUHBI; pelllaTh KauyeCTBEHHBIE
3aaud,  BBICTpaMBas  JIOTMYECKM  HEMPOTHBOPEYMBYIO  ILIETIOUKY
pacCyXJIeHUM C ONOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(buznvecKue sSBICHNUS,

8) chopMHPOBAaHHOCTH YMEHHS MPUMEHSATH MOJYYCHHBIC 3HAHHS
111 OOBSICHEHUS YCIIOBUI MPOTEKaHUs PU3NUECKUX SBJICHUN B IPUPOAE U
JUIS TIPUHSTHUST MPAKTUYECKUX pELIEHUI B IOBCEAHEBHOW >KM3HHM JUIS
oOecrniedyeHns 6€30MaCHOCTH MPH 0OpalieHUH ¢ OBITOBBIMU MPUOOpaMH U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAaHEHHs 370pPOBbS U COOIIOAECHUS
HOPMAKOJIOTHYECKOI0 MMOBEACHUS B OKpYXKaloIlel cpene; NMOHUMaHUE
HEOO0XOAUMOCTH MPUMEHEHHs JOCTHXKEHUH (PU3MKH U TEXHOJOTHH s
PaIMOHATIBLHOTO MIPUPOAONOIB30BAHNUS;

9) chopMUpOBaHHOCTH COOCTBEHHOM MO3UIMH 10 OTHOIICHHUIO K
¢buznueckoil nHpopMauu, NOTy4yaeMol U3 pa3HbIX UCTOYHUKOB, YMEHHM
UCIOJb30BaTh IU(PPOBBIE TEXHOJIOTHU Ul MOMCKA, CTPYKTYPUPOBAHUS,
UHTEpIpeTalM M TPEACTaBICHUS Y4eOHOM M HayYHO-TIOMYJISIPHOM
uHpOpMallMY; pPa3BUTHE YMEHUN KPUTHYECKOTO aHalM3a MOJIydaeMon
uHbopMalLnu;

10) oBnanmeHue yMmMeHUSIMH pabOTaTh B TPYIIE C BBINOJHECHHEM
pPa3IMYHBIX COLMAJBHBIX pOJIEH, IUTAHUPOBAaTh pabOTy TIpYMIbI,
palMOHAIBHO PACIPENEIATh AESATEIBHOCTh B HECTAHAAPTHBIX CUTYaLMsIX,
aJICKBaTHO OLICHMBATh BKJIAJ Ka)KIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE
paccMaTpuBaeMoit MpoOIIeMBlI;
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11) oBnagenue (chopMHUPOBAHHOCTh MPECTABICHUI) TTpaBUIaMHU
3amucu pu3uueckux GopmMys penbeHO-TOUCUHOM CUCTEMBI 0003HAYCHMIA
JL.bpaitst (151 CIIeTIbIX ¥ CITA0OBUASAIIMX 00yYJarOINXCs).

4.2. ®oHJ O1IEHOYHBIX CPECTB /JIsl IPOBeeHUsI IPOMEeKYTOUHOI
arrecTanu 00y4aromuxcs Mo JMCHUIJINHE

IToka3zaTe/in U KpUTEPHH OLICHUBAHUA KOMIIETEHUMMA
[Toka3zaTenu u KpUTEPUM OLICHUBAHKS KOMIIETCHIIMN, OITMCAHUE IIIKAJI
OLICHUBAHUS COJICPHKATCS B MPHUIIOKEHUU 1.

KOHTpOJILHI)Ie U TECTOBbIC 3aJaHUA
KOHTpOJ'IBHBIC 3alaHUA COACPIKATCA B IIPUJIOKCHUU 1.

MeTtoauyeckue MaTepHaIbI
Metoauueckue MaTepHabl, ONPEIEIIIONINE NPOLETyPbl OLICHUBAHUS 3HAHUH,
YMEHUH, XapaKTepu3yomux GoOpMUPOBaHUE KOMIIETCHIIUM, COEPIKATCS B
MIPUIIOKEHUN
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IIpunoxenne 1
KoHTpoJibHO-011eHOYHBIE CpeIcTBa
A5 IPOBeleHUs IPOMEKYTOYHOM aTTeCTALIMH 110 JMCIUIIIMHE
04.06 DPU3UKA

1.1. ®opma npomMekyTOUHOM aTTecTanuu: 1uddepeHnnpoBaHHbIi 3a4eT (2 cemectp).

1.2. Cucrema ouleHUBAHUSA Pe3yJIbLTATOB BbINMOJTHEHNS 32 JaHUI

OueHuBaHuE  pe3ylbTAaTOB  BBINOJHEHUS  3aJaHUN  MPOMEKYTOYHOM  aTTeCTaluu
00yJaronuXxcs OCYIIECTBIISIETCS HA OCHOBE CISAYIOIIMX MPUHITUTIOB:

JIOCTOBEPHOCTH OIICHKH — OIICHMBACTCS YPOBEHb CHOPMHUPOBAHHOCTH 3HAHUHM, yYMEHUU,
MPAKTUYECKOTO OIBITa, OOMUX M MPOPECCHOHAIBHBIX KOMIETCHIUH, MPOJIEMOHCTPUPOBAHHBIX
00yJaroUMUCS B XOJC BBITIOJHEHUS 3aaHMS;

aJICKBAaTHOCTH OIICHKH — OILICHKA BBIMTOJTHEHUS 3aJaHUI JTOJDKHA MPOBOJUTHCS B OTHOIIICHUH
TE€X KOMIIETECHIINI, KOTOPbIe HEOOXOAUMBI JJ1s1 3((HEKTUBHOTO BHITIOJIHCHHUS 3aaHUs;

HAJEKHOCTH OIIEHKH — CHCTEMa OIEHMBAHHUS BBIIOJHEHUS 3aJaHuil JOKHA o0JamaTh
BBICOKON CTENEHBIO YCTOMYMBOCTH TMPH HEOJHOKPATHBIX OIEHKAX YPOBHS C(POPMHUPOBAHHOCTH
3HAaHWUW, YMEHUH, TMPAKTUYECKOrOo OMbITa, OOMUX U MNPOPECCHOHANBHBIX KOMIIETEHIIHHA
00y4aromuxcs;

KOMIIIEKCHOCTH OLIEHKH — CHCTEMa OLIEHHMBAHMS BBIIOJHEHMS 3aJaHUN NOJDKHA IT03BOJIATH
WHTETPATHUBHO OLIEHUBATH O0IIME U MpOodhecCuOHaTbHbIE KOMIETEHIIMN 00YyYarOIINXCsl;

OOBEKTUBHOCTH OIICHKHM — OIIEHKA BBINOJHEHUS KOHKYPCHBIX 3aJaHUN JOJDKHA OBITh
HE3aBHUCHMOH OT OCOOEHHOCTEH MPOPECCHOHANBHON OpPHCHTAMK WM  MPEATIOYTCHHUN
npernojaBaTenieil, OCyIECTBISIONINX KOHTPOJIb WIH aTTECTAIHIO.

[Ipu BBIMOTHEHWH TPOLEAYP OLCHKU 3aJaHUM HCIOIB3YIOTCA CJICAYIOIIME OCHOBHBIC
METOJIbI:

METO/I pacueTa MepBUYHBIX 0AJIOB;

METO/] pacyeTa CBOJAHBIX OAJIOB;

Wcnonp3yeTcs msaTu OanbHas nIkaja Jjis OLCHUBAHUS PE3YIbTAaTOB O0YUCHHUS:

[TepeBoa naTu OaIbHOM MIKAJIBI YYeTa PE3YyIbTATOB B MSATH OAJIBHYIO OIEHOYHYIO IITKAJY:

Onenka KosnuuyectBo 6a/1/10B, HAOpaHHBIX 32 BbINIOJTHEHHE
TEOPETHYECKOr0 ¥ MPAKTHYECKOI0 3aJaHus,
cpeaHMii 0aJ171 10 HTOraM aTTecTaluu

OreHka 5 «OTIIMYHOY 4,6-5
Orenka 4 «xoporio» 3,6-4,5
Onenka 3 «yA0BIETBOPUTEIBLHOY» 3-3,5
OreHka 2 «HEYIOBICTBOPUTEIILHOY <29

1.3. KOHTPOJIbHO-01I€eHOYHbIE CPeICTBA
1.3.1 3aganue:
3aganmue:
1.CobGecemoBanue 1o Borpocam (1 Bompoc).
2. Pemutsk 3amauy.

IIpumepHbIe BONpPOChI codece10BAHNA

1 Mexannueckoe IBIKEHUE: ONpeiesieHre, TPACKTOPHs, IPONACHHBINA MyTh, IEPEMEIICHUE,
CBA3b IIEPEMEIIECHUS C KOOpAUHATAMU TeJa.

2 PaBHOMepHOE IBHKEHHE: ONPEeIIEHNE, CKOPOCTh, IIepeMelleHre, ypaBHEHUE IBUKECHUSI.

3 I'paduk paBHOMEpHOTO ABMKEHHs. PaccMOTpeTh Ha mpuMmepe:

4 PaBHOYCKOpEHHOE ABM)XEHUE: ONpeieNieHue, YCKOPEHHE, CKOPOCTh, TIepeMEICHHE.

5 I'padpuix cKOPOCTH IIPU PaBHOYCKOPEHHOM JIBHKCHUU.
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PaccmoTpeTs Ha mpumepe:

6 CBoOogHOE majieHue Tell. Y CKopeHue cBOOOAHOTo najeHus. Kunematuueckue ypaBHEHUS
IIpU CBOOOTHOM IaJICHUH.

7 JIBU>KeHHE TIOJT YIJIOM K TOPU30HTY.

8 PaBHOMepHOE IBUYKEHUE 110 OKPYKHOCTH.

9 Nnepnus. [1epBeriii 3akoH HeioToHa.

10 Macca. Cuna. UnepTHOCTB. BTOpO# 3akoH HhI0TOHA M €r0 0COOSHHOCTH.

11 Tperwnii 3akon HproTOHA U €10 0COOEHHOCTH.

12 Jlepopmanus u ee Buanl. Cuna ynpyrocta. 3akoH ['yka.

13 3akon BcemupHOTO TAroTeHus. Cuiia TSHKECTH.

15 Bec Tenma. HeBecomocTs. Bec Tena, IBIKYIIETOCS ¢ YCKOPEHUEM.

16 Cuna tpenus. [IBrxeHue M0/ 1EHCTBUEM CUJIBI TPEHUSI.

17. Umnynbe Tena. 3akoH COXPaHEeHUS UMITYJIbCa

18 Mexanuyeckasi paboTa ¥ MOIIHOCTb.

19 Kunernueckas SHEprusi.

20 IToTeHumanpHas SHEPTUSI.

21 3akoH coxpaHeHus MOJHOW MEXaHUYECKOU SIHEPTUH.

22 CBoOOMHBIC U BBIHYXJICHHBIC MEXaHWUECKHUe Kojebanus. [lapamerpsl koyiebaTeIbHOTO
neuxenus. [lepron konebaHuii MaTeMaTH4YECKOIO U IPY>KUHHOTO MasiTHUKA.

23 MexaHU4YecKue BOJHBI: OMpPENEICHHUEe, YCIOBUS BO3HUKHOBEHUS, BUABI BOJH, JUIMHA
BOJIHBI.

24 3ByKOBBIE BOJIHBL: OIpEAEICHHE, HCTOYHUK 3BYKOBBIX BOJIH, CKOPOCTh 3ByKa B
Pa3IMYHbIX CpeJaxX, XapaKTEPUCTUKU. YIIbTPa3BYK U €ro IPUMEHEHHE

25 OcHosuble nonoxenuss MKT u ux omnbITHOe 000CHOBaHHE. XapaKTEPUCTUKU MOJICKYII:
aTOMHasl Macca, Yuciio ABOraJpo, KOJM4eCTBO BEIIECTBA, MOJISIPHAs Macca.

26 CtpoeHue TBEp/bIX, KHUIKUX U Ta3000pa3HbIX Tl

27. Uneanpubrii ra3. OcHoBHOoe ypaBHeHMe MKT. CBs3p naBieHus: MACaIHHOTO Taza C
KMHETUYECKOW DHEPruel MOCTYyNaTeIbHOrO ABMKEHNS MOJIEKyJ. CBS3b NaBICHUS MI€AIBHOIO rasa
C IUNIOTHOCTBIO Ta3a.

28. AGcomoTHas Temmeparypa. Temmeparypa — Mepa cpelHell KMHETHYeCKOM SHEpPruu
JBIKEHUS MOJIeKysl. CKOPOCTH MOJIEKYIL.

29. YpaBHeHHe COCTOSHUS HealbHOro rasa (ypaBHeHre MeneneeBa-Knaneiipona).

30 M3oTepMuyeckuii mporecc: onpeaeiieHue, 3akon boims-Mapuorta, rpaduku mporecca.

31 M306apHslii mpolecc: onpeaeneHue, 3akoH I'eit-JIroccaka, rpadguku nporecca.

32 W3oxopHbIi mporiecc: onpeaencHue, 3akon [lapis, rpaduku nporecca.

33 ITapooOpa3oBaHue: ncnapeHue, KUeHue. Y enpHast Tem1oTa napoopa3oBaHHms.

34 HaceimeHHbIH nap. 3aBUCHMOCTb JaBJICHHS HACBIIIIEHHOTO Tapa OT TEMITePaTyphl

35 BrniaxHOCTh BO3yXa U ee u3mMepeHre. OTHOCHUTENbHAs BIAXKHOCTh BO3/lyXa

36 Kpucrammmaeckue Tena u amopdusie Tena. [InaBnenue. Y nenpHas TIioTa IIaBIeHUs.

37 BuytpeHHsist osHEprHsl. BHyTpeHHSS SHEPTHs 0THOATOMHOTO HAeaIbHOTO ra3za. Crioco0s
M3MEHEHUS BHYTPEHHEHN dHEPIuu.

38 Pabota B TepMOITMHAMUKE.

39 IlepBblii 3aKOH TepMOJMHAMUKH. [IpMMEHEHHE TEPBOTO 3aKOHA TEPMOJWHAMHKHU K
M30MpOLIECCaM.

40 Dnextpudeckoe noje. CBOWCTBA dIEKTPUUECKHUX TMOJICH M MX CHIIOBBIC XapaKTEPHCTHKH.
3axoH Kynona

41 PaboTa 37IeKTPUIECKOTO TOJISA. DHEPTeTUIECKUE XapAKTEPUCTHKU IICKTPUIECKOTO TIOJIS:
MOTEHLIMAJ, HanpsbkeHNne. CBsI3b HANPSYKEHHOCTU U HAIIPSKEHUS

4232nekTpoeMKkocTh. KoHaeHcaTopbl. DHEprus 3apsiKEHHOT0 KOHAEHCATopa.

43 Buasl coeAMHEHUsI KOHJEHCATOPOB
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44 DnexTpUUYECKUN TOK: ONpEIEIICHUE, HANpPaBICHHUE, XapaKTEPUCTUKHU. 3akoH OMa ams
y4JacTKa Lenu

45 TlocnenoBarenbHOE U MapajlIeIbHOE COEIMHEHHE IPOBOJHHKOB, OCOOEHHOCTH ITHX
COCIUHEHUI

46 DJIC. 3akon Oma Jij1s IOJIHOM 1ICTTH

47 PaboTa 1 MOIIIHOCTH TOKA. TeruioBoe neicTBue Toka. 3akoH Jxoymns-Jlenna.

ITpoBOJHUMKY B 31EKTPUUECKOM I0JI€. [IM3IEKTPUKHU B SJEKTPUUECKOM I10JIE.

48  DnexkTpuueckwidi  TOK B MONynpoBoAHMKaX. CoOCTBeHHass  IPOBOAWMOCTD
HOJYIPOBOIHUKOB

49 TIpoBOAMMOCTD MOIYIPOBOJHUKOB IPH HATMYHUU TPUMECEH.

[TonynpoBoIHUKOBBIE TPHOOPEI

50 MarnuTHO€E TOJIe: OTpeNieIeHne, HalpaBIeHUe, PABUIIO MTPABOM PYKHU, XapaKTEPUCTHKH
1ol (MarHUTHAas WMHAYKUUS, MAarHUTHBIA IOTOK, HANps KEHHOCTb, MAarHUTHas IPOHHUIIAEMOCTb
cpenbl). DHEPTryus MArHUTHOTO OIS

51 Cuna Amnepa. Cuna Jlopenua. [IpaBumo jgeBoii pyku

52 SIlBnenue anekTpomMarHuTHOW MHAYKIMHA. [IpaBuio JleHna.

53 3akoH anekTpoMarHuTHON nHAYKIMH. D/1C HHAYKIMHU B TOJBU)KHBIX IPOBOJHUKAX

54 SIBnenue camounaykuuu. MaayktuBHoCTh. 3C caMOMHIyKIIMU

55 CB00OOHBIE U BBIHYKICHHbBIE 3JIEKTPOMarHUTHbIE KojeOanus. KonebaTenbHblil KOHTYD.
Ilepros cBOOOAHBIX ANEKTPUUYECKUX KOJIeOaHUI

56 IlepemenHslii TOK. Llenu mepeMeHHOr0 TOKa ¢ aKTUBHBIM COIPOTHUBIICHUEM, C KaTyIIKOU
U KOHJIeHCaTOpoM. JleficTByroIIMe 3HaUEeHUS CUIIbl TOKA U HAIIPSKEHUS

57 Tpancdopmaropsl. Koadumment rpanchopmaruu. [Ipumenenus tpanchopMaTopos.

58 DnexTpoMarHWUTHBIE BOJIHBI W HMX OJKCIEpUMEHTalIbHOE oOHapyxeHue. CBOHCTBa
3JIEKTPOMArHUTHBIX BOJIH. OTPBHITHIN KoJIeOaTeIbHbIH KOHTYP

59 N3o6petenne pagno A.C. [TonosemM. [IpuHIMI pagrocsszu

60 CxopocTts cBeta. [Ipupoaa cBeta. 3aKOH OTpa)XKeHHUs CBETa

61 IIpenomnenue cBeta. 3aKOH MPEIOMIICHHUS CBETA

62 IlosnHOE OTpaXkeHHe CBETa

63 Jlunaser. DopMysa TOHKOH JTUH3BI

64 Jlucniepcus cera

65 NnTepdepennus BonH. MaTEpdepeHms cBera

66 /Iudpakuus ceera

67 NndpaxpacHoe 1 yapTpaduoIETOBOC HITyUeHHE. PEHTTEHOBCKOE U3ITyUeHHE

68 ®oT03(PPeKT u ero 3aKOHbI

69 Teopus hoTodrhdekra. Dopmyna DitHmreriHa 1 poTorddexTa

70 ®orounsl. [Ipumenenne pororddexra

71 Ctpoenue aroma. OnbiTel Pesepdopaa.

72 Tlocrynatel bopa. ATom Bogoposa o bopy

73 OTKpBITHE PATUOAKTUBHOCTH. 0-, [3-, Y- U3ITydeHHs. PanoakTHBHBIE TIPEBpaIICHHSI

74 SAnepubie cuibl. CTpoeHHE aTOMHOTO Si/Ipa

75 DHeprus CBSI3U aTOMHBIX sifiep. SaepHble peakuuu

76 Jlenenue TsokenbIX aaep. LlenHbie sepHble peakiuu

77 SInepublii peaktop. TepmosiepHbie peakiu

78 3akoH paguoaKkTUBHOrO pacnaja. llomydeHue paauoakTHBHBIX U30TONIOB M MX
IIpUMEHeHne. bronornueckoe AecTBUE PaMOAKTUBHBIX U3ITy4EeHUN

79 DneKTpUYECKH TOK B JIEKTPOJINTAX. DJIEKTPOJIN3 U €T0 3aKOHBI

80 Dnekrpuueckuit Tok B razax. HecamocrostenbHbIi paspsia. CaMOCTOATENBHBINA pa3psi U
€ro BUbI

81 DnekTpuuecKHii TOK B BAKyyMe
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82 Iloctymarel OiHmTeidiHa. IIpocTpaHcTBO H  BpeMs  CHEUMAIBHOM  TEOpUHU
OTHOCHUTEIILHOCTH
83 CBs13b Macchl U SHEPTHUH CBOOOJHON YaCTHUIIbI. DHEPIrUs MOKOs

IIpuMepHbIe NpaKkTHYECKHE 32 JaHUA

Ilepeyensb 3apau:

1. ABtoMoOmnb ymanseTcs OT MOCTa, JBUTAACh PABHOMEPHO M MNPSIMOJIMHEHHO CO
CKOpOCThIO 72KM/4. Ha KakoMm pacCTOSSHUM OT MOCTa OKaxeTcsi aBToMoOwib uepe3 10c, ecnu B
HavaJIbHbI MOMEHT BPEMEHU OH HaXOWICS OT Hero Ha pacctossHuu 0,2 km?

2. Benocunenucr, ABUTasCh paBHOMEPHO, mpoe3xaeT 20 M 3a 2¢. Onpenenure, Kakoi MyTh
OH IIPOEET NPH IBUKEHUU C TOM k€ cKopocThio 3a 10c, 20c?

3. Ckoibko BpeMeHu OyaeT naaath Teso ¢ BeicoTsl 0,02 kM, 0,08 km?

4. Yemy paBHa cujia TPEHMs, €CIIU 1OCJIEe TOJIYKa BaroH Maccoil 20 T octanoBuics yepe3 S50
C, IpoiAs mpu 3TOM paccTosiHue 125m?

5. Uepe3 CKOJBKO BpEMEHU OCTaHOBUTCS aBTOMOOMIIb maccoi 1000 Kr, ABMXKYIIUNUCS CO
CKOpOCTBIO 72 KM/4, €ClIM BBIKJIIOYUTH ABUratens? CpeqHss cuia CONpoTUBIECHUs ABMKeHHIO 0,2
kH.

6. /IBa Msiua OpolleHb! BEPTUKAIBHO BBEPX €O CKOpOCThIO 36 kM/u n 18 km/u. Ha kakoit
BBICOTE€ KMHETHYECKasi SHEPIHsl KXKA0Ir0 Msya CTaHEeT PaBHOM ero NOTEeHIMaIbHON?

6. B mporiecce M30XOPHOTO OXJIAXKIEHUS JIaBICHUE Ta3a yMEHBIINUIIOCH B 3pa3a. Kakoii Obuta
HayvajbHas TeMIIepaTypa rasa, €cju KOHeuHas TeMIlepaTypa cTajla paBHOU 27°C u 47°C.

7. s m300apHOTO HarpeBaHUs rasa, KOJIM4ecTBO BemecTBa kotoporo 800 mois, Ha 500 K
eMy cooOuIM KoinyecTBO TemioTel 9,4 MJk. Ompenenuth paboTy raza M MU3MEHEHUE €ro
BHYTPEHHEHN HEPrUuu

8. Ha ckonpko M3MEHMIIACh BHYTPEHHsSI SHEPIrHs ras3a, €Clid eMy COOOIIMIN KOJMYECTBO
teriotel 20 xJIx u coBepmmnn padboty Han razoMm 30 x/Dx? ecian eMy COOOIIMIM KOJIUYECTBO
tertoTsl 30 k/[x u coBepurmm padoty Hax razom 40 kJ[x?

9. Kakoe KOJIHMYECTBO TEIUIOTHI HYXHO IEpenaTh Ta3y, 4TOObI €ro BHYTPEHHSS DHEPTHUs
yBenuuniack Ha 45 kJIx, ¥ mpu 3ToM ra3 coepiui padory 65 kJlx u 0,5 MJIx?

10. Ha kakoM pacCTOSTHUM HAaXOIATCS APYT OT Apyra Touednsie 3apsiabl 2 HKi u 5 Ko, ecim
OHHM B3aUMOJEHCTBYIOT APYT ¢ Apyrom c cuior 9 MH? 0,05H?

1.3.2. Kputepun oueHKH

bansl 3a
Kputepuu onieHKH K TEOpPeTHYECKOMY 32IaHHIO KpUTEepun
OIEHKH
MakcumMaJIbHbI|
oana — 2
1 - IEMOHCTPHPYET TIIyOOKOe, MOTHOE 3HAHUE M MOHUMaHHe (PU3NIECKOM 2
CYITHOCTH PAacCMaTPUBACMBIX SIBJICHHH U 3aKOHOB;
- JTaeT TOYHOE ONpEJeNICHHEe W WCTOJIKOBAHWE OCHOBHBIX TTOHSTHIA,
3aKOHOB, TEOPHH, ((U3MUECKUX BEIMYUH U UX CIUHUI] U3MEPECHHUSI,;
- BEpHO 0(OpMIISiET COMYTCTBYIOIINE OTBETY 3anucu Gpopmyi, rpaduxmu,
PUCYHKH, CXEMBI;
- TIpY OTBETE JEMOHCTPHPYET CAMOCTOSATEIBHOCTD CY)KJICHUH, TPHBOTUT
BEpHBIC apTyMEHTHI, JIeJIaeT MPABUIbHBIC BHIBOJIBI;
- MTOCTIEIOBATEIbHO, YETKO, CBSA3HO, JIOTHYHO W O€30IMIMO0YHO M3JIaraeT
yueOHBI MaTepuall, MPaBWIBHO H OOCTOATENHHO OTBEYAET Ha
COITYTCTBYIOIIIE BOMPOCHI
2 - JEMOHCTpUpPYET 3HAaHWE W TIOHMMaHWe (U3UYECKOH CYIIHOCTU 1
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paccMaTpUBaEMbIX SIBJICHUH W 3aKOHOB, MCIIBITHIBAET HECYIECTBEHHBIC
3aTpyAHEHUS B BBIBJICHUU B3aUMOCBS3M (DU3UYECKUX  SIBICHUIA,
3aKOHOMEPHOCTEHA;

- B OCHOBHOM IIPaBUJIbHO, O€3 W3MEHEHHs OCHOBHOW CyTH, JaeT
ONpENeNICHUs] TOHSITUH, WCIOJB3YIOTCS HaydHble TEPMHHBI TpU
UCTOJIKOBAaHUM 3aKOHOB, TECOPHH, (PU3MUECKUX BEIUYMH M HMX €IHHHUI]
U3MEPCHUS;

- BEpHO, HO C HE3HAYUTEIbHBIMH OLIMOKAMHU BBINOJHACT 3aluCH
dbopmyi, rpadKH, pUCYHKH, CXEMBI;

- TIpU OTBETE AEMOHCTPHUPYET CaMOCTOATENbHOCTb CYXKIIEHUH, BBIBOIBI
BEPHBIC, HO HEIOCTATOYHO apIyMEHTUPOBAHBI;

- B OINpEIEeNCHHOW JIOTMYECKOM TOCIIEOBAaTEIIbHOCTH  Y4eOHBIN
MaTepHal U3jaraert, Ipyu OTBETE Ha BOIPOC JIOIYCKAET HECYIIECTBCHHBIC
omnOku U (Win) He OoJjiee ABYX HEAOYETOB, KOTOPHIE CTYACHT MOXKET
UCTIPAaBUTh CAMOCTOSITEIbHO TIpU TPeOOBAHWUHU MPEIOJABATENs; aeT
NPaBUJIBHBIC OTBETHI HA COMYTCTBYIOIIUE BOIPOCHI

- pacKpbhIBaeT OCHOBHOE COJep)KaHHe Y4eOHOro warepuaia, HO
00HApPYKUBAIOTCS CYIIECTBEHHBIE MPOOEIBI B TOHUMAaHUH B3aUMOCBS3H
buznYeCKUX SIBICHUN U 3aKOHOMEPHOCTEH;

- JIOMYCKaeT OMMOKH B OMNpPEICICHUH W HCTOJIKOBAHUU OCHOBHBIX
MOHSTHUM, 3aKOHOB, TEOpWid, (U3MUECKUX BEIUYUH M HX EAUHUIL
U3MEPEHUs, KOTOPBIE MOXKET HCIPAaBUTh CAaMOCTOSTEIBHO WM TpHU
HEOO0JIBIIION MOMOIIY TPETo1aBaTes;

- C CYILIECTBEHHBIMU OLIMOKAaMU BBIIOJIHAET 3alKCh (POPMYII, TpapuKOB,
PHCYHKOB, CXEM, KOTOpbIE CTYAEHT IIOCJe 3aMeyaHHsl YCTpaHseT
CaMOCTOSTEIHHO;

- CAMOCTOSITETILHO (POPMYIHUPYET OTBET HA BOINPOC, MPUBOAUT YACTUYHO
BEPHBIC aPTYMEHTHI, OT/EIbHBIC BBHIBOJBI HEJIB3Sl CUATATh BEPHBIMU U
000CHOBaHHBIMH;

- HapylIeHa JIOTHYECKas TOCIIE0BaTEIIbHOCTh HM3JI0KEHUS Y4eOHOTO
MaTepHala, Ipu OTBETE€ Ha BONPOC JIOMYIEeHa ojHa rpybas ommuoOka u
(wnn) Oosiee ABYX HENOYETOB; CTYACHT HCHBITHIBACT 3HAYUTEIHHBIC
3aTpyAHEHUs], OTBeYasi Ha COMyTCTBYIONINE BOIPOCHI

0,5

- CTYAGHT HE MOXET OOBSCHUTh  (PU3WYECKOW  CYIIHOCTH
pacCMaTpUBaEMBbIX SBJIEHUH W 3aKOHOB, BBIIBUTh B3aMMOCBA3H
(bu3nYeCKUX SIBICHUN U 3aKOHOMEPHOCTEN;

- HE 3HAET WM J1a€T HEBEPHOE ONPEIEICHUE U UCTOJIKOBAHHE OCHOBHBIX
MOHSTUM, 3aKOHOB, TEOPUM, (GUINYECKUX BEIUYMH U UX EIUHUI]
W3MEPEHUS;

- HE BEPHO BBINIOJHSET 3a1KCh (hOpMYJI, TpaKOB, PUCYHKOB, CXEM

nuToro

Kputepun ouieHk# K NpakTu4ecKoMy 3aJaHUIO

Banaabl 3a
KPUTEepHH
OLICHKH

OdopmiieHue yca0Bus 3a1aHUSA

MakcuMaabHBIN
o0aua — 0,4 6ania

- BEpHO 0(OPMJIICHO YCIIOBHUE 3aJa4H, TPEIICTABICHBI BCE
buznYECKre BETUIHUHBI

0,4

- YCJIOBHUC 3a/laHUA O(I)OpMJICHO C HC3HAUYUTCIBbHBIMHU HCTOYHOCTAMMU,
MNpEaACTaBJICHBI HC BCC (I)I/ISI/I‘-IGCKI/IG BCJIIMYHUHBI

0,2
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- yCJIOBHUE 33/1aHus1 0(hOPMIIEHO HEBEPHO

0

dbopmysa B COOTBETCTBHU C CUMBOJIMKOM, HEOOXOIUMOM ISt
YCTAHOBJICHUA COOTHOLICHHUA CYHICCTBYIOLICTO MCIKAY (1)I/I3I/I‘-IGCKI/IMI/I
BEJIMYMHAMU

- IOTIyIlIeHa OJIHA OIIKOKa MPU COCTABJICHUN YPaBHEHUIA,

Hcnoab3oBanue puznueckoi CHMBOJIMKH MakcuMaJIbHbIH
oaJsa —0,5 6am1a
- BEpHO 0003Ha4YEHBI CUMBOJIBI B YCJIOBUH 33J1a4u U B opMyJiax, 0,5
UCTIOJIb3YEMBIX B PELICHUHU 33/1a41
- BEpHO 0003Ha4YEHBI CUMBOJIBI B YCJIOBUH 33J1a4H, TONyIIeHa 1 0,4
HETOYHOCTb B (JOPMYJIax, UCTIOIBb3YEMbIX B PELICHUHN 33/1a41
- gomnyiieHa 1 HeTOYHOCTh MPU 0003HAUEHUU CUMBOJIOB B YCIIOBHH 0,3
3a1aud, 1| HETOUHOCTH B (POPMYJIaX, UCTIONB3YEMBIX B PEILICHUH
3aaun
- gomyieHo 2 u 60jee HETOYHOCTH TP 0003HAYCHUH CUMBOJIOB B 0
yCIIOBUU 3ajauu, 2 U 6osee HeTouyHOCTe! B (hopMyiax,
HCIIOJIb3YEMBIX B PEHICHUH 33]]a4u
Co0u1r01eHe AJITOPUTMA PelIeHUs! MakcumMaJIbHbIH
oaJ1 —
0,3 daaia
- peleHue 3a/1a4u OCYIIECTBIICTCS M0 AITOPUTMY: TIEPEBO] €AUHUIL 0,3
U3MepeHus PU3NUECKUX BEIUYNH B MEXIyHAPOIHYIO CUCTEMY
eqununil (CH); 3anmuck He0OX0UMBIX (pU3NYECKUX HOpMYIT;
MaTeMaTUYeCKUN pacyeT 1o Gundecko popmyse
- QITOPUTM PEIICHUS 3314l OTCYTCTBYET 0
BOJ1 eIMHUIl H3MepeHus (PU3NYeCKUX BeJJHYHH B MeKITyHApPOaHYI0 MaxkcumabHbIi
cucremy eaunun (CH) 0aJ1 —0,3 0ay1a
- BEpHO NIEpEBEICHBI PacueThl IEPEBO/IA BCEX SAMHHI] M3MEPEHUS 0,3
buzndeckux BeMUrUH B MexayHapoanayto cucremy enunaui] (CH)
- nonymieHa 1 ommOka npu NPoBEJEHUN pacyeTa MepeBoa eAnHHIL 0,2
U3MepeHus (pU3NYeCKUX BETUUUH B MeX1yHapOJHYIO CUCTEMY
eaunun (CH)
- IOMYIIEHbI 2 OIIMOKY NPY MPOBEICHUN pacyeTa epeBoa eIMHHIL 0,1
U3MepeHusT PU3NUECKUX BETHYNH B MEXIYHAPOIHYIO CUCTEMY
eaunun (CH)
- HEBEpHO MIPOBE/ICHBI PACUYETHI NIEPEBO/IA BCEX SIUHUI] N3MEPEHHS 0
¢u3nueckux BeIMUUH B MexayHapoHyto cucremy enunutl (CH1)
Hcnouab3oBanue pusudeckux GpopmMyJ1 1JIsl pelieHUs 3a1a41 MakcuMaJIbHbII
oas1 —
0,5 danna
- BEpHO | MOCJIE0BATEIBHO 3aMiCaHbl Bce (HOPMYJIIBI B 0,5
COOTBETCTBUH C CUMBOJIHMKON, HEOOXOJMMBIE [T yCTAaHOBICHUS
COOTHOIIIEHUS CYIIECTBYIOIIETO MEX Y PU3NICCKUMHU BETHIYNHAMHA
- IPaBUJIBHO COCTABJICHbI YPaBHEHUS, CBA3BIBAIOIINE (PHU3HUECKUE
BEJININHBI
- BEPHO, HO HEMOCIJIEJ0BATENILHO 3aMMCaHbl (POPMYIIBI B 0,4
COOTBETCTBUH C CHMBOJIMKON, HEOOXOMMOH ISl YCTaHOBIICHHS
COOTHOILIEHUS CYIIECTBYIOIIET0 MEeX 1Y (GPU3NUECKUMHU BETHUNHAMU
- IPaBUJIHHO COCTABJICHBI YPaBHEHUS, CBS3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI
- (hopMyJIBI 3aMMCaHBI TOCIIEA0BATENIbHO, HEBEPHO 3anucaHa 1 0,3
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CBA3BIBAIOIIIUX (1)I/I3I/I‘I€CKI/IG BCIIMYMHBI

- (hopMyJIBI 3aMMCaHBl HETIOCTIEIOBATEIbHO, HEBEPHO 3anmucana 1 0,2
(opMyna B COOTBETCTBUU C CUMBOJIMKON, HEOOXOIMMOM JUIsl
YCTAHOBJICHHSI COOTHOIIICHHSI CYIIECTBYIOIIETO MEXAY PU3NIECKUMHU
BEJINYMHAMHU
- IONYIIeHA OIHA OIIMOKA TP COCTABJICHUH YPaBHEHH,
CBSI3bIBAIOILUX (PU3HYECKHE BEITUYMHbI
- Bce (hopMyIIBl 3amrcaHbl HEBEPHO 0
- IOIYIIEHbI OIMOKA IIPU COCTABICHNUHU BCEX YPAaBHEHMI,
CBSI3BIBAIOIIUX (PU3MYECKHE BEITUYMHBI
MareMaTu 4YecKue pacyersl 110 (pu3nyecKuM popmy.iam, MaxkcuMaJIbHbI
KOTOpPbIE XapaKTepU3yIT paccMaTprBaeMoe siBJICHHe C i 6an1-0,5
KOJINYeCTBEHHOH CTOPOHBI 0a/1510B
- BEpHO IIPOU3BEICHBI BCE MATEMAaTHUYECKHE PACUEThI TI0 BCEM 0,5
¢du3nueckuM GopmysiaM B COOTBETCTBUU € €JMHULIAMHI U3MEPEHUIN
¢uznueckux BennuuH (CH);
- BCE Pe3yJIbTaThl MAaTEMAaTHUECKUX PACUETOB COJIEpKAT LUPpOBOE
3HaYCHHE M COOTBETCTBYIOIIEE €My 0003HAYCHUE eTUMHUIIBI
u3Mepenus pusmueckux BenuanH (CH)
- BEpHO IIPOU3BEEHBI MATEMAaTHYECKUE PACUETHI IO BCEM 0,4
¢du3nueckuM GopmysiaM B COOTBETCTBUU € €JMHULIAMHI U3MEPEHUIN
¢uznueckux senuunH (CH),
- B O/IHOM PE€3yJIbTaTe MaTEMaTUUYECKOr0 pacyeTa COACPIKUTCS
TOJIBKO €ro U¢poBOE 3HAUCHUE
- HEBEpHO MPOU3BEACH MaTeMaTHueckuil pacuer o 1 ¢puznyeckoit 0,3
¢dopmyIie, HO B COOTBETCTBUH € €JMHUIIAMHU U3MEPEHUH (pru3nueckux
BennuuH (CH);
- B OJIHOM pe3yJIbTaTe MaTeMaTHYECKOTI0 pacyeTa COJIePKUTCA
TOJIBKO €T0 IU(POBOE 3HAUCHHUE
- HEBEpHO MIPOU3BEICH MaTeMaTHuecKuil pacueT 1no 1 ¢pusndeckoit 0,2
dbopmyre 6e3 ykazaHus e€AMHHI] U3MEPEHUN (PU3NUECKUX BEIMYNH
(Cn;
- BCE PE3y/IbTaThl MATEMAaTHUECKUX PACUETOB COJEPKAT TOIBKO
U POBbIE 3HAUECHUS
- HEBEpHO MPOM3BE/IEHBI BCE MATEMAaTHUYECKUE PaCUEThI 0
OTBeT nocJie pemieHus 3a1a4u MaxkcumaibHbI
i 0aJu1 —
0,2 6a10B
- 3a]1a4a B KOHIIE PEIICHHsI COJICPKHUT BEPHBII OTBET 0,2
- 3aj1a9a He COACPIKUT B KOHIIE PEIICHUS] BEpHOTO OTBETA 0
YcTHOE 00bsICHEHUE pPelIeHus 3a1a41 MaxkcumaibHbI
i 0aJu1 —
0,3 6aa10B
- 00BsICHEHUE PEIICHHMS 3a/IaHUS MTOCIIC0BATEIHHO, CBS3HO, 0,3
JIOTUYHO, BBIBOJI ApT'YMEHTHUPOBAH U 0OOCHOBAH; IPABUIIBHO U
00CTOSITENNEHO JJaeTCsl OTBET (OTBETHI) HA COMYTCTBYIOIINE BOIIPOC
(BOmIpOCHI)
- HE3HAUMTEJIbHO HapyIlIeHa MOCIe10BaTeIbHOCTb, JJOIHKa 0,2

00BsICHEHUS pelIeHUs 3aaH1sl, BEIBOIbI apTyMEHTHPOBAHbI U
000CHOBAHBI; CTYJICHT UCITBLITHIBAET HE3HAYNTEIILHBIC 3aTPYAHCHHUSI,
OTBeuasi Ha CONYTCTBYIOIIUE BOMPOCHI
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- 3HQUUTENIbHO HapyIlIeHa MOCIe0BATEIbHOCTD, JIOTHKA 0
00BsICHEHUS pelIeHHs 3a1aHus (CTYJACHT HE MOXKET OOBSICHUTD,
KaKuM 00pa3oM MpHILIES K PEIICHUIO 3aJaHusl ), BEIBObI HE MOTYT
CUHMTATHCS APTyMEHTUPOBAHHBIMU 1 0OOCHOBAHHBIMU; CTYJICHT
HCIIBITHIBAET 3HAYUTENIbHBIC 3aTPYAHEHUS, OTBEYas HA
COITYTCTBYIOILIHIE BOIIPOCHI

1.4. MarepuajibHO-TeXHHYECKOE oOOecneyeHue sl NMPOBeIeHUs MPOMEKYTOUHOM
arrecTanum
Brimonnenue 3aganuii mpoMeKyTOYHOM aTTECTAllMU MPOBOIUTCS B y4eOHOM KaOuHeTe
«Dusnkay, 1abopaTopuu PU3UKU.

1.5 VYuyeOHo-meroauveckoe u HHPOPMANMOHHOE o0ecnevyeHHe [JIsi TNPOBeIeHUS
NPOMEKYTOYHOM aTTecTallul

OcHoBHbIE yueOHbIE U3TAHUS

1. Mskumes, I'. S1. @usuka: 10 kimacc: 6a30BbId U yriayOJIEHHBIN ypOBHU : yueOHHK / I
. Maxumes, b. b. Byxosues, H. H. Corckuii ; mon penakiueit H. A. IlapdpentreBoit. — 11-e uzj.
— Mockaa : [Ipocemmenue, 2024. — 432 ¢. — ISBN 978-5-09-112178-0. — TekcT : 31€KTPOHHBIN
/I DnexTpoHHBIN pecypc 1udpoBoii odpazoatenbHoil cpensl CIIO PROFoGpasoBanue : [caliT]. —
URL: https://profspo.ru/books/132340 (mara obOpamenus: 29.05.2024). — Pexxum poctymna: s
apTopusup. llonp3oBarenei

2. Msikumes, . S1. @usuka: 11 knacc: 6a30Bbld U yriayOnEéHHBIN YpOBHU : yueOHUK / I
S. Mskuiues, b. b. byxosues, B. M. Uapyrun ; nog pegakiueit H. A. [lapdentseBoit. — 12-e uzn.
— Mockaa : [Ipocemienue, 2024. — 441 ¢. — ISBN 978-5-09-112179-7. — TekcT : 31€KTPOHHBIN
// DnexTpoHHbIN pecypc mudpoBoit oopazosarenbHol cpenbl CITIO PROFo6pa3oBanue : [caliT]. —
URL: https://profspo.ru/books/132346 (nata obpamenus: 29.05.2024). — Pexum pocryna: ans
asropusup. [lons3oBarenen

3. PomanoBa, B. B. ®usuka. IIpumeps! pemienus 3agad : yuyebHoe mocobue / B. B.
PomanoBa. — 2-e u3a. — MuHCK : Pecry0nuKaHCKHiA HHCTHTYT MPOGECCHOHATFHOTO 00pa30BaHuUs
(PUIIO), 2021. — 348 c. — ISBN 978-985-7253-60-9. — TekcT : 271eKTpOHHBIN // DIEKTPOHHBIH
pecypc umdpoBoii obpazoBatenbHOi cpeasl CIIO PROFoGpazoBanme : [caiit]. — URL:
https://profspo.ru/books/125481 (mata oOpamenus: 29.05.2024). — Pexum jgoctyma: s
aBTOPU3UP. 0JIb30BATENIEH

JlonoiHUTeAbHbIE yYeOHble H31aHUs

4. Bacunne, A. A. ®usuka: yuyebHOe MOCOOME ISl CpPEeIHEro MpPoQecCHOHATHHOTO
obpazoBanus / A. A. Bacunwes, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ W3a., UCHp. U JIOI. —
Mocksa: U3narensctBo FOpaiit, 2020. — 211 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

5. Mycun, 1O. P. ®wusuka: konebanus, ONTHKA, KBaHTOBas (u3nka: ydeOHOe mocobue
st cpenHero npodeccuonanpHOoro odpazosanus / 0. P. Mycun. — 2-e u3n., ucnp. u Aon. —
Mocksa: U3narensctBo FOpaiit, 2020. — 329 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN
978-5-534-03540-7. — Texkcr: anektponusii // OBC FOpaiir [caiir]. — URL.: https://urait.ru/

6. Mycun, FO. P. ®usuka: MexaHuMKa CIUIOUIHBIX CpeA, MOJIEKYNspHas (U3UKa U
TepMOJAMHAMUKA: ydeOHOe TocoOue s cpemHero mpodeccuoHanbHoro obOpazoanus / 1O. P.
Mycun. — 2-e usn., ucnp. u gon. — Mocksa: UsnarensctBo HOpaiit, 2020. — 163 c. —
(ITpodeccnonansruoe oopazoanue). — ISBN 978-5-534-03000-6. — Tekct: anexkrponnsiii // Ib6C
FOpaiir [caiit]. — URL: https://urait.ru/bcode/
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https://urait.ru/book/
https://urait.ru/
https://urait.ru/bcode/

HNHTepHeT-pecypcebl
9. 9. DnekTpoHHbIN pecypc mudpopoit oopazoparenbHol cpeapl CIIO PROFo6pa3oBanue;

10. www.fcior.edu.ru (®enepanbHbIil eHTp HHOOPMAILIMOHHO-00pa30BaTEIbHBIX PECYPCOB)
11. www.dic.academic.ru (Akagemuk. CioBap U SHITUKJIONICINHN )

12. www.booksgid.com (DnekTponHas OUOIHOTEKA)

13. www.globalteka.ru (I'mo6anpHas OMOIMOTEKA DIEKTPOHHBIX PECYPCOB)

14, www.window.edu.ru (Equnoe 0KHO 10CTyIIa K 00pa30BaTelbHBIM PECYPCAM)

15. www.st-books.ru (JIyurnas yueOHas areparypa)

16. www.scool.edu.ru (Poccuiicknii 00pa3oBaTelIbHbINA OPTAII)

17. www.ru/book (Dnexrponnas OubanoTeuHas cucTema)

18. www.alleng.ru/edu/phys.htm (O6pa3oBarenbusie pecypcesl MHTEpHETA - PU3KKA)

19. www.school-collection.edu.ru  (Egmuas kosutekimg  1mdpoBbIX  00pa30BaATEIBHBIX

pecypcoB)

20. .24 https//fiz.1september.ru (YuebHo-MeToanueckas razera «Pusukay)

21. www.n-t.ru/nl/fz (HoGenesckue naypearsl o (hU3HMKE)

22. www.nuclphys.sinp.msu.ru (SInepuas dbusuka B Murepuere)

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

24. www.kvant.mccme.ru OKypuaan «Ksaary)

25. www.yos.ru/natural-sciences/html (OKypuan «I1yTb B HAyKy»)

MeTtoauyeckue yka3aHus 11 00y4AIOMIMXCS 0 OCBOEHHIO THCIUTLIMHBI

25. Meroanueckue yKa3zaHus JIJIsl O0y4JaroNuXCs 1O BBEITIOJHEHUIO MPAKTUYECKUX paboT.
26. Meronuueckue yka3aHus JijIsl 00yJaroIuXcsl M0 BBIMOJTHEHHUIO Ta00paTOpHBIX PadoT.
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