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Pa6ouas nporpamma nucuuruinHbl «Pu3nka» paspaboTaHa Ha OCHOBE!

®enepanpHoro 3akona ot 29.12.2012 Ne 273-03 (pen. ot 16.04.2022) «O6 obpa3oBaHuu B
Poccuiickon ®@enepanun»;

denepanbHOr0  TOCYIapCTBEHHOTO  00pa30BAaTEIBHOIO  CTAaHAApTa CPEOHEro  OOIIero
oOpazoBanus (yrBepkaéH IIpukazom MunucrepcTBa oOpa3oBaHus ¥ Hayku Poccuiickori denepanuu
ot 17 mas 2012 1. Ne 4130, pen. ot 12.08.2022);

denepadbHOTO  TOCYZAapCTBEHHOTO  oOpazoBarenbHoro  crangapra (DPI'OC)  cpemnero
npogeccruoHaabHOro oopasoBanus no cnenuansHoct 21.02.20 [puknagHas reoaesusi, yTBepKI€HHBIM
npuka3oM MuHucrepcersa npocsenieHus Poccuiickoit @enepannn ot 26.07.2022 1. Ne 617;

[TpumepHoii pabodueil mTporpammbl cpeaHero oOmero oOpa3oBaHus «Pu3uka» (0a30BbIi
YPOBEHB)

[TpumepHOl mporpamMmbl BocIHUTaHUs (0moOpeHa pelleHueM (QenepajbHOro  yd4eOHO-
METOJIMYECKOr0 00BETMHEHHS 110 001eMy o0pa3zoBanuto, MpoTokoa oT 02.06.2020 Ne 2/20).

CocraBurtelib: f//@f?%z.é'ci,/;..a.u s S Merpsiknna E.C.

Pabouast mporpamMma paccMOTpeHa M YTBEp)KIEHAa Ha 3aceJaHuM Kadeapbl T'yMaHUTapHBIX M €CTECTBEHHO-
Hay4HbIX aucuuIumH (mpotokon Nell ot 30.06.2023 1.)

3aBenyomuii kadeapoii: Bacuienko O.B.
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PaGouas mporpamMma paccMOTpeHa W YTBEPIKACHA Ha 3aCelaHiH MPEIMETHON (IIMKIOBOW) KOMHUCCUH (ITPOTOKOI
Nell ot 30.06.2023 r.)
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TpeacenaTesb MpeIMeTHOH (MKJIOBOI) KOMHCCHMH (474 Zrzs Buxun C.C.

3aBenyromuii ornesenuem CIIO TI'opnanos C.A.

PenensenT padoyeil nporpaMmsI:
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1. MACIIOPT PABOYEN MPOTPAMMBI JJUCHHUIJIAHBI

1.1. Ob6aacTh NpUMeHEeHHUs! IPOTrPAMMBI
Pabouas mnporpamma aucummumHbel COO.01.06 «®usmka» SBISETCA YacTbIO OCHOBHOM
npodeccuoHanbHON 00pa30BaTEIbHONM MPOTPaMMBI TOJATOTOBKH CHEIUAIUCTOB CPEIHEro 3BeHa II0
crnerraibHOCTH 21.02.20 «IIpukiaagHas reoae3usy.

1.2. Mecto nucuuminnsl B cTpykrype OIIICC3
Huctunmmmaa COO0.01.06 «Dusuka» sBiseTcss y4eOHOW TUCIUIUTMHON 00s3aTelbHON
npenmetHol obnactu «EctectBennbie Haykn» OI'OC cpemxnero obuiero odpasoBanHus u 0a30BOi
JUCIMILTMHON o01eo0pa3oBaTenbHoil noaroroBku CIIO u peammusyercs B I u Bo I cemectpax npu
CpOKE TOJTydeHHsI cpeiHero npodeccruonansHoro oopasosanus 3 roga 10 mecsies.

1.3. Ileu u 3a1a4u JMCHUILUIMHBI, INIAHUPYeMbIe pe3yJbTaThl 0CBOCHHU Y4eOHOM
AUCUUILIHHBI:

Heasto mucrmmmmasl COO.01.06 «Puszukay ¢GopMUpoOBaHHE HHTEpEca M CTPEMIICHUS,
0o0yJarommxcs K HaydYHOMY H3Y4YEHHIO NPHPOJIbI, Pa3BUTHE HX MHTEIUIEKTyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH M pa3BUTHE IMPEACTaBICHMH O HAayyHOM MeETOJe I0o3HaHus U (opmMHupoBaHUE
UCCIIEIOBATEIbCKOIO OTHOLICHHUS K OKPYKAIOIIUM SIBICHUSIM.

Vueonas mucnummmaa COO0.01.06 «®Pusnka» OpHEHTHpPOBaHAa Ha JOCTHXKEHHE CIEAYIOIIHX
3aaav:

- IpUOOpPETEHNE CUCTEMBbI 3HAaHUNH 00 OOIMX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYas MEXaHUKY, MOJICKYJSIpDHYIO (DU3UKY, SJEKTPOIMHAMHKY, KBAaHTOBYIO (H3UKY M 3JIEMEHTHI
acTpodusuky;

- (opMUpOBaHME YMEHHH HPUMEHSTh TEOPETUYECKUE 3HAHUS I OOBACHEHHS (U3NUYECKUX
SIBJICHUH B IPUPOJE U JJISl IPUHATHS MPAKTUYECKUX PELICHUH B MTOBCETHEBHOMN KU3HHU;

- OCBOCGHHE CIIOCOOO0B pellIeHHs Pa3IMYHbIX 3a/1a4 C SIBHO 3aJJaHHOU (U3MYECKOI MOJelblo, 3a/1a4,
MOJPa3yMEBAOIINX CAMOCTOSTENLHOE CO3JaHNe (PU3NUECKOM MOJIENH, aleKBaTHON YCIIOBUSAM 3aJauu;

- TOHUMaHME (HU3MUECKUX OCHOB M TPUHIMIIOB JEHCTBUS TEXHUYECKMX YCTPOWUCTB U
TEXHOJOTMUECKUX MPOIIECCOB, UX BIMSIHUS HA OKPYXKAIOIIYIO CPeny;

- OBJIAJIEHUE METOJAaMU CaMOCTOSITEIbHOTO IIJIAHUPOBAHUS M MPOBEACHMS (PU3UUECKUX
HKCMEPUMEHTOB, aHajM3a U WHTEpIpeTalui HH(OopMalnu, onpeneaeHnus JOCTOBEPHOCTH MOIYYEHHOI0
pe3yJbTaTa;

- CO3JaHME YCJIOBUH JNs pPa3BUTHS YMEHUH MPOEKTHO-MCCIEA0BATEIbCKOW, TBOPUYECKOM
JeSITENIbHOCTH.

IInannpyemble JINYHOCTHBIE Pe3yJbTAThl 0CBOCHHUS] Y4eOHOI JTUCHUIINHBI:

- TOTOBHOCTb BECTH COBMECTHYIO [EATEIbHOCTh B HMHTEpPECaxX I'Pa)KAaHCKOro OOIlecTBa,
y4acTBOBaTh B CAMOYIPABJICHUU B LIKOJIE U I€TCKO-IOHOIIECKUX OpraHU3aLusX;

- LIEHHOCTHOE OTHOULIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM; JOCTHIKEHMSIM POCCHMCKHX
yU€HBIX B 00J1aCTH (PU3UKH U TEXHHKE;

- CIIOCOOHOCTh OLIEHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YU CIIE B AEATEIbHOCTH Y4EHOIO;

- 3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYasl 3CTETUKY HAyYHOI'O TBOPYECTBA, MPHUCYIIETO
¢u3nyeckoil HayKe;

- HUHTEpeCc K pa3M4yHbIM cdepaM NpodecCHOHATbHOM JEesITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOH M TEXHHKOH, yMEHUE COBEpPIIATh OCO3ZHAHHBIM BBHIOOP OyayIIeH rnpodeccuu u
pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

- TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M caMOOOpPa30BaHMIO B oOnacTu (PU3MKU Ha
MPOTSHKEHUH BCEH KU3HU;

- paclIMpeHue OMbITa JEeSATENIbHOCTH SKOJIOIMYECKONl HampaBJIEHHOCTH Ha OCHOBE
UMEIOIIMXCS 3HAaHUH 10 (U3HKE;

- c(hOpMUPOBAHHOCTH MUPOBO33PEHMS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(du3nvecKoil HayKu;



- OCO3HAaHUC IICHHOCTU HaquOﬁ ACATCIbHOCTH, TOTOBHOCTH B IPOILCCCC U3YUCHUA (1)I/ISI/IKI/I
OCYIICCTBJIATH MPOCKTHYIO U UCCIICA0OBATCILCKYIO ACATCIIbHOCTD HHAUBUAYAJIIbHO U B TPYIIIIC.

IInannpyemble MeTanpeaMeTHbIe Pe3yJabTAThl 0CBOCHUS] Y4eOHO JUCHUIINHBI:

- OTIPEACIATH 1eNU JeSATeIbHOCTH, 33aBaTh MapaMeTPbl U KPUTEPHH UX TOCTUKECHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B pacCMaTPUBAEMBbIX (PU3NUYECKUX SBIICHUSIX;

- KOOpAMHHUPOBATb U BBIIOJHATH pabOTy B YCIOBUSAX pEAJbHOTO0, BUPTYaJIbHOIO H
KOMOWHHUPOBAHHOI'O B3aUMOJICH CTBHS;

- pa3BHBaTh KPEATUBHOE MBIIUICHHUE [IPU PEIICHNUH JKU3HEHHBIX NPO0IIeM,;

- BIIQJIETh HAYYHOU TEPMHUHOJIOTHEH, KIFOYEBBIMU TMOHITHSIMH M METOIaMH (PU3HUECKOi
HAYyKH;

- BJIQJIeTh HaBbIKAMH y4eOHO-MCCIIEOBATENLCKON W MPOEKTHOH NesATeNbHOCTH B OO0JIACTH
GU3MKH; COCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METO/OB peIlleHUs 3aaad
bu3nYecKoro copepikaHus, IPUMEHEHUIO Pa3IMYHBIX METOO0B MO3HAHUS;

- BJAJETh BHUJAMHU JEATEIBHOCTU IO IOJYyYEHUIO HOBOTO 3HAHUSA, €0 HMHTEpIpETaluy,
IpeoOpa3oBaHUIO0 U NMPUMEHEHHUIO B PA3JIMYHBIX Y4E€OHBIX CUTyalUsiX, B TOM 4YHCJIE IPU CO3JaHUU
y4€OHBIX TPOEKTOB B 00J1aCTH (DU3HKU;

- BBISBJISITH MPHUYUHHO-CIIEACTBEHHBIE CBSI3M M aKTyalM3HpOBaTh 3aJadyy, BBIIBUTAThH
TUNoTe3y e€ pelIeHHs, HaXOAWUTh apryMeHTHl I JOKa3aTeslbCTBA CBOUX YTBEP)KIEHUH, 3a1aBaTh
napaMeTpbl U KPUTEPHH PEIICHUS;

- AaHAJIM3UPOBATh MOJTYUYEHHbIE B XO/1€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KDUTUUECKH OLCHUBATb
UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHNUE B HOBBIX YCJIOBUSAX;

- CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4i B 00pa30BaTEIbHOIN €S TEIbHOCTH, B TOM
qyCIIe IPU U3y4eHUN (PU3UKHU; 1aBaTh OLICHKY HOBBIM CHTYAaIlUsIM, OLICHUBATH TPUOOPETEHHBIN OIBIT;,

- YMeTh TEPEHOCHUTh 3HAaHUA MO (PU3HKE B MPAKTHYECKYIO O0JACTh KU3HEACSITEIHbHOCTH;
BBIIBUTATh HOBBIC WJEH, IpejiaraTh OpPUTHHANbHBIE MOIXOAbl U PEIISCHHS; CTaBUTh MPOOIEMBbI U
3aJa4M, JOIYyCKAloIIKe ajJbTepHATUBHbIE PELLIECHMUS;

- BJIaJIETh HaBBIKAMHU MOJY4YeHHs] MHPOpManuH (U3MUECKOrO COJEp’KaHUs M3 MCTOYHHKOB
pa3HBIX TUIIOB, CAMOCTOSATENBHO OCYIIECTBIISITh MOUCK, aHAJIN3, CUCTEMAaTH3allli0 U UHTEPIPETAINIO
uH(GOPMAIUU Pa3TUIHBIX BUIOB M (POPM MpEICTaBICHUS; OIICHHBATh JOCTOBEPHOCTH NH(OpMAITIH;

- WCMOJb30BaTh CpEACTBa HH(GOPMALMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTMHA B
pELICHNH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX U OpraHU3al[MOHHBIX 3aJa4 C COOJIO/ICHUEM
TpeOOBaHUIl APrOHOMHUKH, TEXHUKH OE€30MaCHOCTH, THTHEHBI, pecypcocOepexeHHs, MPaBOBBIX U
ATUYECKUX HOPM, HOpM MH(OPMAIIMOHHOI 06€3011aCHOCTH;

- CcO03/1aBaTh TEKCThl (PU3MYECKOr0 COMAEp)KaHHWA B pPa3NUYHBIX Qopmatax ¢ Y4ETOM
HazHaueHUs] MHPOpPMALMU U LEJIEBOM ayJUTOPHH, BHIOMpas ONTUMAaJIbHYIO (GOpMY IpPENCTaBICHUS U
BU3YaJIU3alUHU.

I[Inanupyemble nMpeMeTHbIE Pe3yJabTAThl 0CBOEHHUS Y4eOHOI TUCIMIINHBI:

3HATh/ NOHUMATh:

- pacrio3HaBaTh (u3MuyecKkue SBIEHHs (IIPOLECChl) M OOBSICHATH HMX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIAPHO-KUHETUYECKO TEOpUM CTPOCHHsI BEIIeCTBAa U  3JEKTPOIWHAMHKHU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPsIMOJIMHEIHOE IBU)KEHUE, CBOOOHOE MAJIEHUE TeJl, JBUKEHHUE I10
OKPY)KHOCTH, HWHEpLMs, B3auMmonencTtBue Ttei; Iuddysus, OpOyHOBCKOE [BHUIKEHHE, CTPOCHUE
KUAKOCTEH W TBEPABIX TeJ, U3MEHeHHe oO0béMa Tel NpU HarpeBaHuM (OXJIAKIEHUH), TEIIOBOE
paBHOBecHe, UCHapeHue, KOHACH cAIus, TIaBlIeHUe, KPUCTaJUIM3alus, KUIIeHHe, BIaKHOCTh BO3/AyXa,
MOBBIIIICHUE JABJICHUS ra3a MpH €ro HarpeBaHWU B 3aKPBHITOM COCYZAE, CBSA3b MEXAY HapaMeTpaMu
COCTOSIHMSI Ta3a B U30MIPOIIECCax; IEKTPU3AIUS Tell, B3aUMOJICH CTBUE 3apsi/IOB;

- YUYMUTHIBaTh TPaHUIIBl MPUMEHEHUS M3YYEHHBIX (U3UUYECKMX MOJIEJei: MaTepuasibHas TOYKa,
MHepIuanbHas cucreMa oTcuéra, abCcoOTHO TBEPAOE TeNo, UaeasbHbIN Ia3; MOJIEIN CTPOCHUS Ta3oB,
KUAKOCTEN U TBEPABIX TEN, TOYEUHBIN 3JIEKTPUUECKUN 3aps]] IpU pelieHnH GU3NIEeCcKUX 3a1ay;

- pacriozHaBaTh (U3MUYECKHE SBICHHUS (MPOIECCh) M OOBACHATH HMX HA OCHOBE 3aKOHOB
SIIEKTPOJAMHAMHUKN ¥ KBAaHTOBOW (PM3MKM: DIEKTpUYECKas IPOBOIUMOCTb, TEIJIOBOE, CBETOBOE,
XMUMHUYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJEHCTBME MAarHUTOB, JIEKTPOMAarHUTHAsl MHIyKLUS,

JIECTBUE MArHWUTHOTO TOJS HAa NPOBOJHHUK C TOKOM M JBWXKYIIUWCS 3apsij, 3JIEKTPOMarHUTHBIE
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KosiebaHusT W BOJHBI, MPSAMOJMHENHHOE pacHpoCTpaHEHUE CBETa, OTpPaKEHHE, MPEIIOMIICHUE,
uHTeppepeHus, Tudpakuus U MOIsIpU3alUsa CBETa, TUCHEPCHS CBETa; (POTOAIEKTpUUECKH 3(hPeKT
(pororddexr), cBeToBOE naBleHHME, BO3HUKHOBEHHE JIMHEHMYATOro CHEKTpa aTromMa BOJOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs palu0AKTUBHOCTb;

YMeTh:

- ONUCHIBATh MEXaHUYECKOE ABM)KEHUE, MCIONB3Yys PU3NUECKUE BEIMUMUHBI: KOOPIWHATA, My Th,
IepeMelIeHne, CKOpPOCTh, YCKOpEHHE, Macca Tella, CHia, MUMIYJbC Tejla, KUHETHYecKas HHeprus,
NOTEHIMAIbHAs YHEPIHsl, MEXaHU4YecKas padoTa, MeXxaHU4YecKasi MOLUIHOCTh; IIPU OMUCAHUU MPAaBUIBHO
TPaKTOBaTh (PU3UUYECKUI CMBICI HCHOJIb3YyEMbIX BEIMYHH, WX OOO3HAUYCHMS] M EAMHMIIBI, HAXOIUTh
(opMyIIbl, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIUYHHY C JPYTUMH BETMYMHAMH;

- OIMCHIBATh M3YYCHHBIE TEMJIOBbIE CBOMCTBA TEN M TEIJIOBHIC SBIICHUS, UCTIONB3YsS (pU3MUecKue
BEJIMYMHBL: JIaBJICHHE ra3a, TeMIepaTypa, CpelHsisi KUHETUYecKas SHEPrusi XaoTHUYECKOro JIBHXKCHMS
MOJIEKYJI, CpEeHEKBaApaTUYHasi CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSISI SHEprus, paboTa
raza, KOO(QQHUIMEHT MOJIE3HOr0 AeHCTBUS TEMJIOBOrO JIBUTaTelNs; IPU ONMMCAHUH MPAaBHILHO TPAKTOBAThH
¢u3nYecKril CMBICI HCHOJb3YEMBbIX BEIUYHMH, UX OOO3HAUEHUS M EIUHUIBL, HAaXOIUTh (OPMYIIBL,
CBS3BIBAIOIIME TAHHYIO (PU3UYECKYIO BEJTUYUHY C APYTUMH BEIHUYUHAM;

- ONKUCHIBATh H3YYEHHbIE D3JIEKTPUUYECKHE CBOICTBA BEIIECTBA U D3JICKTPUUYECKUE SIBICHUS
(mpouecchl), HCMOIb3YsT (PU3MUECKUE BEIUYMHBL: DJEKTPUUECKUH 3apsisl, 3JIEKTPUUECKOe I0JIe,
HaIpPsHKEHHOCTD TMOJIs, MOTEHLUAJ, Pa3HOCTh MOTEHIIUAJIOB;

- OINHUCHIBaTh HM3YYEHHBIC CBOWCTBAa BEIIECTBA (DIEKTPUUYECKUE, MArHUTHBIC, OMTHYECKHUE,
AIIEKTPUUECKYIO TMPOBOJMMOCTDh PA3JMYHBIX Cpel) U SJICKTPOMArHUTHBIC SIBJICHUS (TIPOLIECCHI),
UCTONB3Ys (prU3HUecKre BENUYUHBL DJIEKTPUUECKHUH 3apsij, CUjla TOKa, JIEKTPHUECKOe HaIpshKEeHUe,
AJIIEKTPUYECKOE COMPOTUBIICHHE, pa3sHOCTh moTeHnuanoB, JJIC, pabora Toka, MHAYKIUS MarHUTHOTO
nojsi, cuina Amiepa, cuia JlopeHua, HHIYKTUBHOCTb KaTYIIKH, SHEPIHsl JJIEKTPUUECKOI0 U MAarHUTHOT'O
nojei, mepuoa M 4vacrora KosuebaHuil B KojeOaTelIbHOM KOHTYpE, 3apsa]l M CUja TOKa B Ipolecce
TapMOHUYECKUX JIEKTPOMArHUTHBIX KOJe0aHui, POKyCHOE pacCTOSHUE U ONTHYECKAsl CUJla JIMH3bI, IPU
OMHCAHUU TPABUIBHO TPAKTOBATh (U3WYECKUI CMBICT HCIOIB3yEMBIX BEIMYWH, UX O0O3HAUYCHUS H
eUHUIIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIONIME MJAHHYIO (U3HUECKYI0 BEIUYHHY C JIPYTUMHU
BEJIMYMHAMU;

- ONMUCHIBATh W3YUYECHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIONB3Ys (PU3UUECKUE BEITMYUHBIL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa, SHEPrusi U UMIYJIbC (OTOHA,
MepuoJ| TMoJlypacraaa, SHEpPrusi CBA3M AaTOMHBIX fJ€p; IpPH ONHCAHWU TPABHIBHO TPAaKTOBAaTh
(Gu3MUeCcKHil CMBICT MCIOJB3YEMbIX BEIUYMH, MX O0O3HAYEHHUS W EIWHUIIBL, YKa3bIBaTh (POPMYIIbI,
CBSA3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEJIUYMHY C JIPYTMMHU BEJIMYMHAMH, BBIYUCISATH 3HAYCHUE
¢bu3nyecKoil BETUUYHUHBI;

- aHaJIM3UpoOBaTh (U3UYECKHE IMPOLECChl W SBIEHHS, HCIONb3yd (U3HUECKUE 3aKOHBI H
NpUHIUNBL: 3aKOH OMa, 3aKOHBI IOCJIEAOBATEIbHOIO U NapauIeibHOI0 COEIWHEHUS IPOBOAHUKOB,
3akoH J/Ixoynsa-JIenna, 3aK0H 3JIEKTPOMAarHUTHOM MHIYKIIUH, 3aKOH MPSMOJIMHENHOr0 paclpOCTPaHEHUS
CBETa, 3aKOHbl OTPAXKEHMsSI CBETAa, 3aKOHBI MPEJIOMJICHHUS CBETA; ypaBHEHUE OUWHINTEHHA s
dotorddexTa, 3aKOH COXpaHEHUS DSHEPrHUH, 3aKOH COXpPAHEHUS HWMITYJbCa, 3aKOH COXpaHEHUs
NIEKTPUUYECKOr0  3apsijia, 3aKOH COXpPaHEHUsT MaccoBOTO 4Mcia, MocTyilatel bopa, 3akoH
pPalMOaKTUBHOTO pacmaja; TMpd OJTOM pa3iInyaTh CIOBECHYI (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BhIPa’KEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH ) MIPUMEHUMOCTH ;

- pemath pacu€THbIC 3a7a4d C SIBHO 33JaHHON (PU3MUECKON MOJENbI0, UCHOb3Ys (pru3nueckue
3aKOHBI U MPHUHIMIIBI; HA OCHOBE aHajIM3a YCIOBUS 3a/1ayd BbIOMpaTh (PU3UYECKYI0 MOJAEIb, BBIICISTH
¢u3nyeckre BEIMUYUHbBI U POPMYJIbl, HEOOXOIUMBIE 1JIs €€ PelIeHMs], TPOBOAUTh pacu€Thl U OLICHUBATD
peanbHOCTh MOIY4EHHOTO 3HaUYeHUs (PU3UYECKON BETUYHHBI;

- pemiatb KadyeCTBEHHBbIE 3aJauyM: BBICTpAaUBATh JIOTMYECKH HENPOTUBOPEUHMBYIO IIEMOUKY
paccyXIeHHui ¢ Omopoii Ha N3y4YEeHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHUS.

HCNO0JIb30BATh NMPUOOpPEeTEeHHbIEe 3HAHUSI M YMEHHUSI B NPAKTHYECKON NeSITeIbLHOCTH W
NMOBCEAHEBHOM KU3HM JIJISA:

- UCIOJb30BaTh TEOPETHUECKHE 3HAHUA MO (U3UKE B MOBCEIHEBHOW JKU3HU Uil oOecredeHus
Oe3omacHOCTH HpH oOpallleHMH ¢ NpuUOOpaMH U TEXHUYECKMMH YCTPOWCTBAMH, IJII COXPaHEHMs

3JI0pPOBbSI M COOJTIOICHUSI HOPM SKOJOTMYECKOro MOBEACHUS B OKPYXKAIOIIEH cpejie;
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- paboTaTh B TPYIIE C BBIIOJHEHUEM pA3JIMYHBIX COLMAIBHBIX POJIEH, MJIAHUPOBATH PAabOTy
IpyNIbl, PalMOHAIBHO pACIpenesiTh OOSI3aHHOCTU U IUIAHUPOBATh JESATEIBbHOCTh B HECTaHIAPTHBIX
CUTyallMdX, aJIC€KBATHO OLCHHWBATHL BKJA4 KaXXAO0Tro0 U3 Y4aCTHUKOB TIPYIIIBI B PCIICHUC
paccMaTpuBaeMoil mpoOIeMsl;

- UCITOJIb30BATH IPH PEIICHUN YUeOHBIX 3a7a4 COBPEMEHHbIC HMH(OPMAIIMOHHBIE TEXHOJOTUH IS
MOMCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIMM M TPEACTaBICHHs Yy4eOHOM W HayYHO-TOIMYJISIpHON
uH(pOpMaIMK, IMOJYYEHHOW W3 Pa3IMYHBIX HMCTOUYHUKOB; KPUTHYECKH aHAJIM3UPOBATH MOJy4aEMYIO
uH(pOpMaIHIO.

1.4. KoinuecTBO 4acoB HA OCBOeHHE Y4eOHOI JMCIUITTUHBI.
VYyeOHas Harpy3ka (Bcero) 168 yacoB, B TOM 4HCIIE:
- o0s13aTenpHas ayIMTOpHast yueOHasi Harpyska o0yuvatomerocs - 154 yaca;
- caMocTosTeNbHas paboTa oOyydaromierocs — 6 4acos;
- KOHCYJIbTalus - 2 yaca;
- IPOMEXYTOYHas aTTecTalus — 6 4acos.



2. CTPYKTYPA U COAEP)KAHUE JUCLHUIIJIMHBI

2.1. O0beM QUCHUILIHHBI U BUABI Y4eOHOH padoThl

Bun yuyeoHbIX 3aHATHIT

O0BEéM yacoB

cemecmp Hroro

1 2
Y4yeOHasi Harpy3ka (Bcero) 70 98 168
Oo0s13aresibHAsI ayIUTOPHAs Harpy3ka (Bcero), B TOM 64 90 154
yucJie:
- JTEKIIUU 32 44 76
- MPAaKTUYECKUE 3aHATUS 32 46 78
CamocTosiTesbHasA padoTa 6 - 6
Koncyabranmumn - 2 2
PyKoBOACTBO NPAKTHKOM
dopmMa NPOMeKYTOUHON aTTecTAIMM MO TUCHHUIINHE - 6 6
-nuddepeHIIPOBAHHBIN 3aUeT +
-3K3aMEH +




2.2. Temaruueckuii miaad u coaepxkanue gucumianasl CO0.01.06 «Pu3uka»

HaumeHnoBanue pa3aeiioB

H TEM

Conep:kaHue y4yeGHOro MaTepuaJja, JJalopaTopHble M NMPaKTHYecKHe padoThbl, CAMOCTOsATE/IbHAsI padoTa
o0yuyalonuxcs

O0neM yacoB

1 cemectp

Pasnea |. Beenenue

Tema 1.1.
Beenenne

Jlekuus, ypok. Ou3uka - Hayka o npupoje. HayuHbsie METObI TO3HAHUS OKPYKAOLIEr0 MUpa. Polb 3KCiepuMeHTa U
TEOpUH B Tpolecce TO3HAHWSI MPHUPOABL. OKCIEpUMEHT B Quiuke. MonennpoBanne (U3NYECKUX SIBICHUH U
nporeccoB. Hayunsie runoressl. Ousndeckne 3aKOHBI U TEOPUH. | paHUIBI MPUMEHUMOCTH (DU3NUECKUX 3aKOHOB.
[lpunnun coorBercTBUs. Ponb m Mecto Qu3uku B (GOPMHUPOBAHMM COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B
MPaKTUYECKOH IEATEIbHOCTH JIFOJIEH.

Paszgea I1. Mexanuka

Tema 2.1.
Kunemaruka

Jlekuusi, ypok. Mexanudeckoe aBrkeHHEe. OTHOCHUTEIBHOCTh MEXaHHYECKOro nBmwkeHus. Cucrema orcuéra.
Tpaexropus. [lepemerienue, ckopocTh (CpeaHssl CKOPOCTb, MTHOBEHHAsl CKOPOCTh) U YCKOPEHUE MaTepHasbHON
TOYKH, HMX TPOEKIMM HA OCHU CHCTEMBI KoopauHar. CoXKeHHE NEepeMENIeHWH W CIO0KEHHE CKOpPOCTEM.
PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBHKeHHE. I'paduku 3aBUCMMOCTH KOOPIWHAT, CKOPOCTH,
YCKOpEHHS, MYTH M MEpeMeIleHUs] MaTepuajbHOM TOukH OT BpeMeHH. CBoOOgHOE mMajaeHHE. Y CKOpEeHHe
cBoOOgHOrO majeHus. KpuBonuHeiHoe nBHM)KeHUE. J[BHKeHHE MAaTEepPHaJbHOW TOYKH IO OKPYKHOCTH C
[MOCTOSHHOM MO0 MOJYJIIO CKOPOCTBIO. YTIIOBas CKOpPOCTh, JIMHEWHAst CKOpocTh. [leproa u wactora oOpareHus.
[{eHTpOCTPEMUTENILHOE YCKOPEHHUE.

[IpakTHyeckoe 3aHsATHe. Pemenme 3amad Ha paBHOMEPHOE M PABHOYCKOPEHHOE [BIDKEHHE, IBWIKEHHE TIO|
okpyxHOCTH. MccnenoBanue rpaMKOB 3aBHCHMOCTH KOODPAMHAT, CKOPOCTH, YCKOPCHHS, MYTH M MEpEeMEIICHHs
MaTepUaIbHOW TOYKU OT BPEMEHH. 3aBHCHMOCTH

Tema 2.2.
Jlnnamuka

Jlexkmms, ypok. IIpuHumn otHocurensHOcTH [ammnes. Ilepsslil 3akoH HeroroHa. VIHepumanbHbIE CHCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunuun cyneprnosuuuu cui. Bropoit 3akoH HeioToHa ans MmarepuanbHOi Touku. Tperuil 3aKoH
HploToHa A1 MaTepraibHBIX TOYEK. 3aKOH BceMHUpHOro Tsrorenus. Cuna Tsoxectu. [lepBas kocmuueckas CKOPOCTb.
Cuna ynpyroctu. 3akos ['yka. Bec tena. Tpenune. Bunsl Tpenus (mokost, ckonbxeHus, kaueHus). Cuna tpenust. Cyxoe
Tpenre. Cuia TpeHUs CKONbXKEHHs W cwia TpeHus nokos. Koadduimment Tpenus. Cuia CONPOTUBICHHS IPU
NBIOKCHUM Tela B KUAKOCTH Wi Tase. IlocrynarenbHoe W BpalaTesibHOE IBIKEHHE aOCONIOTHO TBEPAOrO Tea.
MOMEHT CUJIbI OTHOCUTEJIBHO OCH BpalieHusl. [lneuo cuibl. YcnoBus paBHOBeCHs TBEPAOro Teaa

HpaKTH'{eCKoe 3anaTHe. PemecHue 3aJa4 Ha MNOPUMCHCHHUC 3aKOHOB JWHAMHWKH JJIA 00BSCHECHUS JABHKCHU
Pa3JIMYIHBIX TCJL

Tema 2.3.
3aKoHbI COXpaHEeHHsI B
MEXAaHHUKE

Jlexmms, ypok. iMmysibpc MaTepruanbHO TOUKH (Tea), CHCTEMbI MaTepHANBHBIX ToUeK. IMITyITbC CHITBI U M3MEHEHHE
UMIyJbca Tejla. 3aKOH COXpaHEHUs HMIyJbca. PeakruBHoe nBikeHue. Pabora cuibl. MOIIHOCT  CHIIBL
Kunernyeckas Heprusi MarepuanbHOM TOYKM. Teopema 00 M3MEHEHMHM KMHETHUYecKoM sHepruu. lloreHumanbHas
pHeprus. [loTeHnmanbpHas 3HEprus ynpyro aehopMupoBaHHON HpyxuHbL [loTeHnmaneHas sHeprust Tena BOIM3M
moBepxHOCTH 3emiyM. [loTeHIManbHble W HEMOTEHUHUANbHbIE CHJIBL. 3aKOH COXpPAHEHUS MEXaHWYECKOW 3HEepruu.
YIpyrue v Heynpyrue CTOJIKHOBEHHS.

l'[paKanecKoe 3ansaTHE. Pemenue 3ala4 Ha 3aKOHBbI COXpaHCHUSA HMITYJIbCA U MeXaHU4YECKOU OHEPIrum. CBs3p




‘pa6OTI>I HCIIOTCHUHAJIBHBIX CUJI C U3BMCHCHHEM MEXaHUYECKOU OHEPrur CUCTCMBI TCJI.

Paznen Il1l. MonexkynsapHas ¢puznka u TepMOAMHAMHUKA

Tema 3.1.
OCHOBBI MOJIEKYJISIPHO-
KMHETHYECKOIl Teopuu

Jlexmms, ypok. OCHOBHBIE MOJOXKEHUA MOJEKyIsipHO-KuHeTrmdecko Teopur (MKT) u ux ombitHOE 00OCHOBaHHE.
bpoyHoBckoe nBuxenue. Anddysus. Xapakrep ABHKSHUS W B3aUMOJCHCTBUS YacTUIl BellecTBa. Mojenu cTpoeHus
ra30B, )KUJIKOCTEH W TBEPIABIX Teld M OOBSICHEHHWE CBOICTB BEIIECTBA Ha OCHOBE 3THUX Mojeleil. Macca n pasMepsl
monekynn. KommuaectBo BemiectBa. IloctosiHHass ABoraapo. TermmoBoe paBHOBecue. TemmepaTypa U €€ M3MEpEHHE.
[[Ixana remnepatyp Lenscus. Moaens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKON TeopHy
naeanbHOr0 ra3a. AOCOJIOTHas TeMiepaTypa Kak Mepa CpeJHed KWHETHYEeCKOW SHEPrud TEMJIOBOTO JBHIKEHHS
yactull rasza. lllkama temneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHune MeHnpeneeBa-Knaneiipona. 3akoH
[lanpToHa. M3onpoueccsl B MACaNbHOM rase ¢ IMOCTOSHHBIM KOJMYECTBOM BellecTBa. I'paduueckoe mpeacTraBieHUe
M30IIPOLIECCOB: N30TepMa, M30X0pa, n3obapa.

IIpakTH4eckoe 3ansiTue. Pemenne 3axay ¢ npuMeHeHHneM OoCcHOBHOro ypaBHeHHs MKT, Ha ypaBHEHUsl cOCTOSHUS
1JeaJbHOro Ia3a, N30 POLIECCH], BBIUMCIICHUE CPEAHEN KMHETUYECKON SHEPIUM IBUYKEHUS] MOJIEKYJL.

Tema 3.2.
OCHOBEI
TEePMOANHAMUKHA

Jlekuus, ypok. TepMmonuHamMuieckas cucTeMa. BHYTpeHHSSI SHEPrusl TEPMOJIUHAMUYECKON CHCTEMBI H CITIOCOOBI
e¢ n3menenus. KommyectBo TenioTsl 1 pabora. BHYTpeHHSs 3HEprusi OAHOATOMHOI'O HMIEaJbHOrO Tra3a. Bupl
TeIIonepeaadt: TEIJIONPOBOJHOCTh, KOHBEKLHS, U3IyYeHUEe. Y IeNbHas TEMIOEMKOCTh BenlecTBa. KoanuecTBo
TEIIOTH Tpu Tenmonepeaaye. [Tonstue 06 anuadaraoMm nponecce. [lepBriii 3aK0H TepMoauHaMUKH. [IpuMeHeHHe
MEepPBOro 3aKOHA TEPMOJMHAMHUKHM K HM3o0mporeccaM. [ 'padudeckas MHTepHpeTanus padoThl ra3a. BTopoil 3akoH
TepMoanHaMuKku. HeoOpatuMocTs mponeccoB B mpupose. TenaoBble MamMHbL. [IpuHINTBI IEHCTBHS TENIOBBIX|
mamuH. KI1J[ rerutooii mamueel. [{ukin Kaprao u ero KI1JI. Oxomornueckue nmpo0OieMbl TEIJI03HEPTeTHKH.

IIpakTHyeckoe 3aHATHe. Pemenre 3a1ad ¢ WCMONIB30BAaHUEM IEPBOTO 3aKOHA TepMOAMHAMUKH, nkia KapHo.
[IpeoOpa3oBaHus SHEPTUHU B TEIJIOBBIX MAIIMHAX

Tema 3.3.
ArperaTHble COCTOSTHHS
BemecTBa. Ma3oBnIe
nepexoanbl

Jlexkmus, ypok. IlapooOpazoBanue u koHueHcamus. lMcmapenue W kumneHue. AOCONIOTHAsT M OTHOCUTENBbHAsS
BIIAKHOCTH BO3Myxa. HacelleHHbIH ap. YienpHas TerioTa napooOpa3oBaHus. 3aBUCUMOCTD TEMITEPATYPhl KUIICHHSI
oT nassieHus. TBEppoe Teno. Kpucrammmueckue u amopdHble Tena. AHU30TPONMsI CBOMCTB KpuUCTa/uIoB. JKunkue
kprcrauisl. CoBpeMeHHbIe MaTepralibl. [InaBineHne u KpucTaum3anys. Y aeiapHas Ternsora miasiuenus. CyommManusi.
YpaBHeHHE TEIJIOBOro basanca

HpaKTH‘leCKOC 3aHATHe. PeleHue 3amay Ha YpaBHCHHUC TCIJIOBOI'O Oaanca Ipu Iepexoac BCUICCTBA U3 OAHOI'O
ArperaTHOro COCTOAHUA B IPYTroc.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIUXCA
IIpuMepHasi TeMATHKA BHEAyAUTOPHBIX CAMOCTOATEJIBHBIX PadoT
1. Cybmamarst.

2. AHM30TpONHsI CBOMCTB KPUCTAJIIIOB

Bceero 1 cemectp

70

2 ceMecTp

Paznen V. Duekrponunamuka

Tema 4.1.
DJIEKTPOCTATHKA

Jlekuus, ypok. DJeKTpuzaius Teld OJeKTpudeckuil 3apsa. JIBa Buga 3JeKTpUUECKUX 3apsjaoB. [IpoBomHMKH,

UAJICKTPUKH M TIOJYNPOBOAHUKH. 3aKOH COXPAaHEHMs JIEKTPHUYECKOro 3apsiia. BsammopelicTBue 3apsmoB. 3aKoH




Kynona. TouedHblii aneKTpUUecKuil 3apsa. DnekTpudyeckoe nosue. Hanpssk€HHOCTh anekTpudeckoro nois. [IpuHnmmn,
CYNEepHO3UINNA  JIIEKTpHYeCKUX Tmoned. Jlmamm HanpsHKEHHOCTH  JNEeKTpUYeckoro mons. Pabora  cui
anekTpoctatudyeckoro  nond.  [lorennman.  PasHocte  moreHmmanoB.  [IpoBomHMKM M AMDIEKTPUKUA B
DIIEKTPOCTATUYECKOM TToie. JIMajeKTpudeckasl IPOHUIIaeMOCTb. DIeKTpoeéMKocTh. KoHaeHcaTrop. DIeKTpoEMKOCTh
MJIOCKOI0 KOHJEHCATopa. DHEPrusi 3apsKeHHOT0 KOHIEHCATOopa.

HpaKTPl‘leCKOC 3aHsATHe. PermeHne 3a1a4 Ha BRIUMCIICHHE CHJI B3aMMOACHCTBHS TOUYCUHBIX SJICKTPUYICCKUX 3aps10B,
HaIIPAKECHHOCTU JJICKTPUYCCKOro ITOJII WM IOTCHLOUAa JJCKTPUYCCKOI'O0 IOJd OAHOIr0 M HECKOJIBKHX TOYCUYHLIX
DJICKTPUICCKUX 3apsA10B.

Tema 4.2.
IHocTossHHBII
JIEKTPUYECKHI TOK.
TokH B pa3IMYHBIX
cpenax

Jlekus, ypoK. DJICKTPUUCCKUNA TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUUYECKOro Toka. Mcrounuku Toka. Cuna
Toka. IlocrosHHBIA TOK. Hampsokenme. 3akoH Oma s y4yacTka Lend. OJEKTPHUECKOE CONPOTHBICHUE.
VYnenbHoe conporuBieHue BeulectBa. IlocienoBaTenbHOE, MapajulelIbHOE, CMELIAHHOE  COEIUHEHUE
NpoBOAHUKOB. Pabora anekrpuueckoro Toka. 3akoH xoyisa-Jlenna. Momuocts anekrpudeckoro toka. IAC u
BHYTPEHHEE COMPOTHUBIIEHHE HCTOYHMKA TOKa. 3akoH Oma IJs MOJHOW (3aMKHYTOM) 3JEKTPHUYECKOM IermH.
KopoTrkoe 3aMblkaHue. DJIEKTPOHHAs! IPOBOAUMOCTH TBEPIABIX METAJJIOB. 3ABUCUMOCTh COIIPOTUBJIEHUS METAJIIOB
0T TeMmrepaTypbl. CBepXIPOBOAUMOCTh. DIEKTPHUECKHH TOK B Bakyyme. CBOHCTBA BIIEKTPOHHBIX MYYKOB.
[TonynpoBoguuku. CoOCTBeHHass M IpHUMECHas MPOBOAMMOCTH MONYNpoBOAHHKOB. CBoiicTBa p-N-mepexona.
[lonynpoBOAHUKOBBIE MPUOOPHL.  DINEKTPHUUECKHMH TOK B  pacTBOpax M  paciuiaBax d3JIEKTPOJIUTOB.
DIIEKTPONUTHYECKAs AWCCOIMAIUA. ODJEKTPONU3. OJEeKTpuyuecknii Tok B ra3ax. CaMOCTOATENbHBIM W
HECaMOCTOATENbHBIN pa3psan. Monnus. [lnazma.

HpaKTH‘leCKOC 3aHATHe. Pemenre 3a1a4 ¢ UCIOIb30BaHUEM 3aKOHOB IIOCTOSIHHOI'O TOKa. Beranciienue mapaMeTpOB|
LCTIU ITPH PA3JIMYHBIX COCAVMHCHUAX IMPOBOJHNKOB.

Tema 4.3.
MarsuTHoe moJie.
JJIeKTPOMarHuTHas
HHIAYKIUS

Jleknus, ypok. IlocTosHHbIe MarHUTHL. B3auMoneicTBUE NMOCTOSHHBIX MAarHUTOB. MarHutHoe mose. BekTop,
MAarHUTHOM WHAYKIUU. [IpuHIUN CyNepro3uliuu MarHUTHBIX MoJiel. JInHuu MarHuTHOM WHAyknuu. Kaptuna
JTMHUHA MarHUTHOM MHIYKIUU TOJISI MOCTOSIHHBIX MAarHuToB. MarHuTHOE IMOJIe€ MPOBOJHHUKA ¢ TOKOM. KapTuHal
MTUHUN WHIYKIIUA MAarHUTHOTO TOJISI JUIMHHOTO MPSMOTO MPOBOAHHWKA W 3aMKHYTOTO KOJBIIEBOTO IMPOBOTHUKA,
KaTymku ¢ TokoM. OmbIT Dpcrena. B3amMopeiicTBue MpoBOJHWUKOB ¢ TokoMm. Cuma Awmmepa, €€ MOnyib U
HarpaBienne. Cuna JlopeHma, e€ MoAynp W HampaBieHue. JIBUKEHUE 3apsKEHHOM YacTHUIBI B OIHOPOIHOM
MarHuTHOM moje. PaGora cunel JlopeHma. DileKkTpoMarHuTHOE Toje. SIBJIeHHE SJICKTPOMArHUTHOW WHIYKIIHH.
[loTox BekTopa MaruTHOM wuHAYKIUU. OJC wuHaykuuu. 3akoH dJekTpoMarHuTHON wuHaykuuu apages.
Buxpesoe snexkrpuueckoe noje. DJ[C MHAYKIWKA B MPOBOAHHUKE, JBHKYIIEMCSA MOCTYNATEIbHO B OJHOPOIHOM
MaruuTHOM none. [IpaBuno Jlenna. MunyktuBHOCTh. SBieHue camounAaykuuu. DC caMOuMHIYKIIUU. DHEpPrus
MAarHUTHOTO MOJISl KATYIIKH C TOKOM.

IIpakTHyeckoe 3ansaTue. Pemenne 3amad ¢ mpuMeHneHneMm cuiibl Amriepa u Jlopenna. Pemrenme 3amad Ha 3aKoH
QIIEKTPOMarHUTHOW HHAYKIWH. [IpaBuio OypaBurka, IpaBUIIO «JIEBOW» U «ITPAaBOW» PYKH.

Pasznen V. KoJjie0anusi M BOJHBI

Tema 5.1.
Mexann4deckne u
3J1eKTPOMATHUTHBIE
KO0JIe0aHus

Jlekuusi, ypok. KoneGarenpnas cuctema. CBoOOmHBIE MexaHuueckue KoneOaHus. ['apMoHMdeckue KojaeGaHMsL
[lepuon, yacrora, ammuuryaa U ¢asza konebanwii. [IpyXuHHBIA MasTHUK. MaTemMaTnyeckuii MasTHUK. Y paBHEHHE
rapMOHMYECKUX KoneOanwil. [IpeBpamieHne sHepruy Tpyd TapMOHWYECKHX KoleOaHusx. KomeOaTempHBIA KOHTYP.

CBOOOZIHBIE  JJIGKTPOMAarHUTHBIC KoJeOaHWs B WJACaJBHOM KOJeOaTellbHOM KOHType. AHAaJOTHUS MEeXIy)




MEXaHHUYECKUMH M 3JEKTPOMarHUTHeIMK KoseOanusimu. Popmyna Tomcona. 3akoH COXpaHEHHS HHEPrUM B
ueabHOM KoJjieOaTenbHOM KoHType. [IpencraBienne o 3aTyXaromux KosieOaHWsAX. BBIHYXIEHHbIE MEXaHHYECKHE
koseOanus. Peszonanc. BwiHyXneHHbIE 3neKkTpoMarHuTHble KoneOanus. Ilepemennblii Tok. CHHYycCOHMIAIBHBIN
[EepEMEHHbII TOK. MOIIHOCTh IMEPEMEHHOI0 TOKa. AMIUIMTYAHOE W JAEHCTBYIOLEE 3HAYEHHWE CHIIBI TOKa U
HanpsbkeHus. Tpancdopmarop. [Ipon3BoncTso, nepenaya u nmoTpeOaeHUe 3JIEKTPHUECKON SHEPTUH. DKOJIOTHYECKUE
PYICKH IIPY MPOU3BOJICTBE 3JIeKTpodHepruu. KynbTrypa ucronb30BaHus 3JIEKTPOIHEPTHH B TOBCETHEBHOM JKIU3HH

[IpakTHYeckoe 3aHATHe. PerieHue 3a1a4 Ha BEIYUCIEHUE MTApaMETPOB MPYKMHHOTO U MaTEMaTUUYECKOI0 MasITHUKA.
Pemenne 3aga4 ¢ npuMeHeHneM (Gpopmynbl ToMCOHA U 3aKOHOB COXPAaHEHHU S YHEPTHHL.

Tema 5.2.
MexaHn4deckne u
3J1eKTPOMATrHUTHBIE
BOJIHBI

Jlekmms, ypok. MexaHuueckue BOJHBI, yciaoBHsA pacrnpocTpaHeHus. [lepuon. CKopocTh pacmpocTpaHeHHS U
nnuHa BOJHBL. [lomepeunbie M mpogonbHbie BonHbl. MHTepdepeHns nu nudpakuus MEXaHUIECKHX BOJH. 3BYK.
CkopocTh 3ByKa. ['pomkocTh 3Byka. Beicota ToHa. TemOp 3Byka. DNeKTpOMarHUTHBIE BOJHBI. Y CJIOBHS
W3IYy4EHUs DJIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus BekTopoB E, B, v B 31I€KTpoMarHUTHOH BOJHE.
CBOMCTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPAXKCHHE, MPEJIOMIICHUE, MONIApU3anus, OU(pPaKIus, HHTepPEepeHIHS.
CKOpOCTb 2JIEKTPOMAarHUTHbIX BOJH. IlIkana 3nekTpoMarHUTHBIX BOJIH. IIpuMeHeHue 3JeKTpOMarHuTHEIX BOJIH B
TexHuke W ObITy. [IpuHUIMIBI paguocBsizu W TedeBuAeHUs. Pannonokanus. DNEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPY’KarOUIEH Cpesbl.

[IpakTHyeckoe 3ansirwe. Pemienne 3ajad Ha BBIYMCIICHHWE NApaMETPOB 3BYKOBOW BOJHBI B Pa3IMYHBIX Cpenax|
pactpocTpanenus. Pemenne 3a1a4 Ha peJoMIIeHHE, TIOJISIPU3AIIo, TH(PaKIHI0, HHTEpPEPEHINIO Pa3INIHBIX BOJH.

Tema 5.3.
Onruka

Jlekuus, ypok. ['eomeTpuueckas ontuka. IIpsMonMHeliHOEe pacIpoOCTpPaHEHUE CBETA B OJHOPOAHOM cpexe. Jlyy
cBeTa. ToueyHbId HCTOUYHMK cBeTa. OTpakeHHEe cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue n3o0pakeHUN B
nJ0ckoM 3epkane. [lpenomnenue cBeTa. 3aKOHBI IPEJIOMIICHHS cBeTa. AOCOMIOTHBIM MOKa3aTesb MPEeJOMIICHHS.
[lonHoe BHyTpeHHee oTpakeHue. lIpefenbHBI yrojl MOJHOrO BHYTPEHHEro oTpakeHus. Jlucmepcus cBeTa.
CrnoxHblii coctaB Oemoro ceera. llger. CoOuparomue M paccewBaromye JWH3BL. ToHKas yinH3a. DokycHoe
paccTOsIHME W ONTHYECKas CUja TOHKOH JMH3bL. [locTpoeHne M300pa’keHHil B COOMPAIOMIMX M PacCEHBAIOLINX
nuH3ax. DopMysia TOHKOH JNHH3BL. YBeNudeHue, naBaeMoe JUH30H. [lpenenbl mpUMEHMMOCTH TeOMETPHUUECKOM
onTuku. BosHoBas onrtuka. MHTepdepenuns cBera. KorepeHTHbIe HWCTOYHUKU. YCJOBUS HaOJIOAeHUS
MaKCUMYMOB M MHHMMYMOB B MHTE€P(EPEHIIMOHHOW KapTHHE OT JABYX CHH(]A3HBIX KOI'€PEHTHBIX MCTOYHHUKOB.
Judpakunus csera. Judpakumonnas peméTka. YciIoBUE HAOMIOACHHS TJIaBHBIX MaKCHMYMOB IIpU IaJICHUU
MOHOXPOMAaTHYECKOr0 cBeTa Ha I pakiuoHHYI0 pemérky. [lonspusanus ceera.

IIpakTnyeckoe 3ansirue. [locTpoeHne n300pakeHUI B COOMPAIOIIMX U PACCEHBAIOLIMX JIMH3aX. Pemenne 3anay Ha
orpezienenre (OKyCHOTO pacCTOSIHUSI, ONTUYECKON CHIIbI JIMH3BI U BBIYUCIICHHE AU(PAKIHH.

Pazagen VI. OcHoBBI crienuaIbHOMI TEOPUHU OTHOCUTECJIBbHOCTH

Tema 6.1.
OCHOBBI cIeIHAJILHOM
Teopuu
OTHOCHTEJIbHOCTH

Jlekuusi, ypok. ['paHHMIBI TNPUMEHHMOCTH KJIACCHUYECKOHM MeXaHukd. [locTynmaTel CHELHMAIBHON Teopuu
OTHOCUTEJIbHOCTU: MHBAPHAHTHOCTh MOJYJII CKOPOCTH CBETa B BAKyyM€, IMPUHIMI OTHOCUTEIBHOCTH OWHIITEHHA.
OTHOCUTEJIBHOCTh OJHOBPEMEHHOCTH. 3aMelJIeHHEe BpPEMEHUM U COKpAlleHUWE JJIMHbl. OHEPrus W HUMILYJIbC
PEeNATUBUCTCKON yacTuLbl. CBsI3b MAcChl C SHEPTHUEH U MMITYJIbCOM PEJIITHBUCTCKON YaCTULIBl. DHEPrUsi MOKOSL.

Paznen VII. KBanroBas ¢pusznka

Tema 7.1.

Jlexknusi, ypok. @oronsr. ®opmyna [Inanka cBsi3u 3HEprud (POTOHA C €0 YaCTOTOW. DHEPTHs U UMITYIIBC (I)OTOHa.‘




JJ1eMeHTHhI KBAHTOBOM
ONITHKH

OTtkpeiTre 1 uccnenoBanue Gororddexra. Onbitel A. I'. Cronerosa. 3akonsl porosddekra. YpaBHenue DiHIITEIHA
s orodddekra. «KpacHas rpanunay gorodddekra. Jlarnenue cera. Ombitel [1. H. JleGenera. Xummndeckoe
NeHCTBHE CBETA.

[IpakTuyeckoe 3ansiTHe. PeiieHre 3aa4 ¢ NMPUMEHEHWEM YypaBHEHUS OWHINTEHHA, 3aKOHOB (GoTodpdeKTa u
¢dopmynel [1nanka asst SHEPrUM cBsi3u (DOTOHA C €ro YaCTOTOM.

Tema 7.2.
CtpoeHnne aToma

Jlexnus, ypok. Mozens aroma Tomcona. Omeitsl Pesepdopaa mo paccesauro a-gactum. [Inanerapras Mogenb aToMa.
[loctynatel bopa. M3ny4yenue u nornomienne GOTOHOB MPH MEPEXOJie aToMa C OJHOTO YPOBHS SHEPTrUH Ha JAPYToi.
Bunel criektpoB. CHieKTp ypoBHEW BSHEpPruM aromMa Boaopona. BomHoBble cBolicTBa uactul. Bomubl ge bpoits.
KopryckynsipHO-BOIHOBOM Ayanu3M. CLIOHTaHHOE U BBIHYKAECHHOE U3JIyUEHHUE.

Tema 7.3.
ATOMHOE AP0

Jlekms, ypok. DKCIIEpUMEHTHI, I0Ka3bIBAIOIIME CI0KHOCTh CTPOeHUs siapa. OTKPBITHE PAAUMOAKTUBHOCTH. OMBITHI
Pesepdopaa mo omnpeneneHuIo cocTaBa pajMoaKTUBHOrO u3imydeHus. CBoiicTBa anbda-, O6eTa-, raMma-u3iIydeHusl,
BrusHue pagMoOaKTHBHOCTH Ha JKMBble OpraHu3Mbl. OTKpbITHE NPOTOHAa M HeWTpoHa. HykmoHnas mozpens sapa
['eiizenOepra-MBanenko. 3apsin sapa. MaccoBoe umcio sipa. W3orombl.  Anbga-pacman. DIeKTPOHHBIA U
MO3UTPOHHBIN Oera-pacman. ['aMma-n3nydenue. 3aKoH PagMOaKTUBHOTO pacrana. DHEprus CBsI3U HYKJIOHOB B SZIpE.
Anepubie cunbl. Jledekr wmaccwl simpa. Snepubie peakuyu. JleneHwme u cuHTE3 sjuep. SmepHBId  peakTop.
TepmosinepHblii cunTe3. [IpobnemMbl W MEpPCHEKTHBHI SAEPHOM 3HEPreTUKH. DKOJOTHYECKHE AaCHEeKThl SAEPHOU
DHEPreTUKH. DJIEMEHTapHbIe YacTHIbl. OTKPBITHE MO3UTPOHA. MeTo/ibl HaOMIONEHUS U PETHUCTPAIMU JIEMEHTAPHBIX|
yacTull. PyHIaMeHTaNbHbIe B3auMOIeicTBUs. EAMHCTBO M3nyecKoil KapTHHBI MUpa.

[IpakTHyeckoe 3aHsiTue. Pemenne 3amad Ha OmpeneieHre NMPOAYKTOB SIAEPHON PEAKIMH, pacyeT SHEPIUH CBS3H
ATOMHBIX siiep. Penienne 3a1a4 ¢ MpMMEHEHNEM 3aKOHA PAIMOaKTHBHOIO pacriajia.

Paznen VIII. Dnementnl actponoMuu U acTpoQu3uKu

Tema 8.1.
JJIeMeHTbI AaCTPOHOMHHU
H acTpopU3MKH

Jlekmms, ypok. OTamnbl pa3BUTHsS acTpoHOMUHM. [IpukiagHoe M MUPOBO33pEHUECKOE 3HAYEHHWE acTpOHOMMHU. Bu
3B&3qHoro HebOa. Co3Be3nmsi, sipKWe 3BE3MBI, IUIAHETH, WX BUmUMoe aBrokeHne. ComHewnas cucrtema. CoJjHIIE,
ConHeuHast akTMBHOCTb. Mcrounuk sneprumn CojHia W 3BE30. 3BE31bI, MX OCHOBHBIE XapaKTepUCTUKHU. J(unarpamma
«CTIEKTPAbHBIA KJIACC-CBETUMOCTEY. 3BE3/IbI TJIABHOW MOCIIEIOBATEIbLHOCTH. 3aBUCUMOCTh «Macca-CBETUMOCTEY JJIf
3BE3/1 TJIABHOW IIOCIEOBaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE3M. Ortambl >KM3HMA 3BE3A. Mieunbni IlyTe-Harua
["anaktuka. [lomoxxenue u apmxenue Connia B ['amaxruke. Tumbl ranaktuk. Paguoramaktuku u kBazapel. UEpHBIE
IBIpBL B siApax ranakTuk. Beenennas. 3akon Xa00ma. PazOeranue ramaktuk. PenukToBoe mamydenue. MacitaOHast

cTpykTypa Beenennoii. Meraranakrika. Heperénuble mpodieMbl acTpOHOMUH.

Koncynbranus

l'[pOMemmimaﬂ arTrecrauus

Bcero 2 cemectp

98

Bcero yacos|

168




3.YCJOBMUS PEAJIM3AIIUN PABOYEHN ITPOT'PAMMBbBI JTUCIIUITLIMHBI
3.1. Ucnosib30BaHHe AKTUBHBIX U HHTEPAKTUBHBIX (JOpM NpoBeAeHUs 3aHATHI

Jl1si TOATOTOBKM CIHELHMAIMCTOB CPEJHEro 3BeHa B 00pa30BAaTEIbHOM MpPOLIECCE LIMPOKO
UCIOJIb3YIOTCS TaKue (pOpMbI IPOBEICHUS 3aHATUHN KaK:

- CeMHHap;

- KOMIIBIOTEPHbBIE CUMYJISIUN;

- TPYNIIOBBIE JUCKYCCHH,

- Kehc-3aJlaHue u JIp.

- DKCIIEPUMEHT, pellleHne TUIOBBIX 3a/1a4 U T.J.

[IpumeHsIIOTCS clenyoolre COBpeMeHHbIe 00pa30oBaTeNbHbIE TEXHOIOTHUHU:

- TEXHOJIOTHSI COTPYIHUYECTBA;

- TEXHOJIOTUS pa3BUTHS KPUTHUECKOTO MBILIUIECHUS;

- IPOOJIEMHOr0 U JINYHOCTHO-OPUEHTHPOBAHHOI'O 00YyUEHUS;

- ”H(QOPMALIMOHHBIE TEXHOJIOTHH.

AKTUBHBIE U HHTEPAKTUBHBIE (DOPMBI IPOBEIEHUS 3aHATHI, UCIIOJIb3YyEMbIE B Y4eOHOM IpoLiecce

Cemectp Bun 3anstus AKTHBHBIH,
Tema 3aHsSTHS HWHTCPAKTUBH
BIIl METOX
1 cemectp Jlexuus, ypok Wzyuenne  nBuxkeHus  Opycka no| CemuHap
HAaKJIOHHOM INTIOCKOCTH
[IpakTrueckoe Onpenenenve  Macchl  BO3AyXa  B| DKCHEpUMEH
3aHATHE KJIACCHOM KOMHAT€ Ha OCHOBE U3MEPEHUI T
o0béMa KOMHATBHI, JaBJICHUS u
TeMIlepaTyphl BO3yXa B HEH
Jlexuus, ypok DKOJIOrn4yecKue npobiemspl 'pymnmossie
TETJIOOHEPT €TUKH. JTUCKYCCUU
IIpakTnueckoe Crioco6bI U3MEpPEHHUsI BIAXKHOCTH. OKcnepuMeH
3aHsTHE T
2 ceMecTp IIpakTueckoe HccnenoBanmne cBOWCTB u300pakeHUi B| 'pymmoBbie
3aHsTHE JMH3aX. JTUCKYCCUU

3.2. YueOHO-MeTOANYECKOE 0O0ecIIeUeHHe

CBC,E[CHI/ISI 00 QJICKTPOHHBIX IMOJHOTCKCTOBBIX PECypCax, AOCTYII K KOTOPbIM obecreunBaeTcss Ha
OCHOBAHMH ITPSIMBIX JOT'OBOPOB

IlepeyeHb  JOKYMEHTOB, TOATBEPXKIAIONIMX  HAIMYME/TIPABO  HMCIOJNB30BAHUS  IHU(DPOBBIX
(anekTpoHHBIX) OuOMOTEK, IBC

Konrpakt Ne 656/ or 30.12.2022. (OBC
«ZNANIUM.COM»)

01.01.2023 —21.12.2023

KonaTpaxkt Ne 411/4Y o1 10.10.2022. (OBC
2023- | | «/1aHBY»)
2024

12.10.2022 - 11.10.2023

JInnensnonnslil kourpakT Ne 225/ or
25.07.2023 (OBC Opaiit — BO)

05.08.2023 — 04.08.2024

JInnensnouubeii KoHTpakT Ne 62/]1Y ot
23.03.2023 (OBC H3B5 eLibrary) 01.01.2025 - 31.12.2023
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https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-62-%D0%94%D0%A3_23.03.23.pdf

JInnensnouubelid KoHTpakT Ne 226//1Y ot
25.07.2023 (OBC IOpaiit — CI1IO)

05.08.2023 — 04.08.2024

Kourpakt Ne 493/ or 11.11.2022
(Dnexrponuble hopMbl yueOHnKoB st CIT10O)

11.11.2022 - 11.11.2023

Jlorosop Nel01/H3B/2097 ot 28.03.2017
7. | (HarmoHanpHas deKTpoHHas OMOIMoTeKa

(H9b))

KontpakTt No 8/AT ot 24.01.2023 Ha
8. | mpuobpeTeHne MEPUOANY ECKUX MTEYATHBIX 01.01.2023 — 31.12.2023

U3JAHUN

28.03.2017 — 28.03.2022
(npononranus no 28.03.2027)

9 AKT BBOJa B OKCIUTyaTallUl0 OJIEKTPOHHOU

GuGmHoTekn BIAY Ne 33 o1 19.01.2016 becepouno

ObecrieueHHOCTh Y4eOHO IMTepaTypoil pu peanus3anuu padodei mporpaMmbl

3.2.1. OcHOBHBIE UCTOYHUKH:

1. T'enpenmreiin JI.O., bynaroBa A.A., KopuwibeB M.H., Komkuna A.B. ®usuka. 10
kiacc. ba3zoBwiil 1 yriryOneHHbIN ypoBHH (B 2 yacTsx). Yacte 1. DiektponHas ¢popma yueOHHKA. [
noa pea. OpnoBa. — M.: AO «M3patensctBo «lIpocBemenney, 2022. — 304 c.- [DU] — Pexum
JOOCTYIIA: https://e.lanbook.com/book/334730>

2. T'enpenmreiin JI.O., bynatoBa A.A., Kopuunse M.H., Komkuna A.B. ®usuka. 10
kiacc. ba3oBsiii 1 yriayOneHHbId ypoBHH (B 2 wacTsx). Yacts 2. DinektporHas popma yueOHuKa. /
nox pea. Opaosa. — M.: AO «M3narensctBo «IIpocBemenuey», 2022. — 239 c.- [DU] — Pexum
HOCTYTIA: :https://e.lanbook.com/book/334733>

3. T'ennenmreitn JI.O., bynaroBa A.A., Kopuunses U.H., Komkuna A.B. ®usuka. 11
kiacc. ba3oBeiit u yriy6neHnsiii ypoBHH (B 2 yactsax). YacTe 1. DnektponHas ¢popma ydueOHuka. /
noxg pen. OpnoBa. — M.: AO «M3narensctBo «IIpocemenue», 2022. — 191 c. -[DU] — Pexum
JOOCTYIIA: :https://e.lanbook.com/book/334736>

4. Tenpenmreiitn JI.O., bynatoa A.A., Kopuunse M.H., Komkuna A.B. ®wuszuka. 11
kiacc. ba3oBwiil u yriuyOneHHblid ypoBHH (B 2 4acTsix). Yacts 2. DnekTpoHHas Gpopma yueOHuKa. /
noxa pen. Opnoa. — M.: AO «M3natensctBo «lIpocBemenne», 2022. — 206 c. - [OU] — Pexum
HOCTYTIA: https://e.lanbook.com/book/334739>

3.2.2. JIonoMHUTEIbHBIC HCTOYHUKH:

1. 'opnau, B. B. ®usuka: yueOHOe mocobue s cpeiHero npodheCCuoHaIbHOro 00pa3oBaHus
/ B. B. T'opnau. — 2-e u3a., ucnp. u gorn. — Mocksa: M3narensctBo Opaiit, 2022. — 215 ¢. — -
[DU] — Pexxum moctyna: https://urait.ru/bcode/494218>

2. BacmmeeB, A. A. ®wusuka: ydeOHOe mMmocoOme Ui CpemaHero MpohecCHOHATHLHOrO
obpazoBanusi / A. A. Bacunnses, B. E. ®enopos, JI. [[. XpamoB. — 2-¢ u3z., ucnp. u gon. — Mocksa:
WznarenscrBo FOpaiit, 2018. — 211 c. - [DU] — Pexxum goctyma: https://urait.ru/bcode/410102>.

3. Pommonos, B. H. ®usnka IS KOJUIEKEH: ydeOHOe IocoOue il  CPeaHEro
npodeccronanbHoro oopasopanus / B. H. PoguonoB. — Mocka: M3natenscrBo FOpaiit, 2022, —
202 c. - [DU] — Pexxum nmoctyma: https://urait.ru/bcode/494934>.

4. Tpynos, I'. M. O6uiast ¢usuka. JlonoaHUTENbHBIE MAaTEpUaJbl IJIsI CAMOCTOSITENILHOM
paboter: yuebHOe mocodue s cro / Tpynos I'. M. — Canxkr-Ilerepoypr : Jlans, 2020 .— 72 ¢. —
- [BU] — Pexxum noctyna: https://e.lanbook.com/book/146680>

5. 'opnay, B.B. ®usuka. 3agaun, rectel. MeTonsl pemeHus: yuedHoe nmocobdbue ais cro / B.
B. Topmau— MockBa : [Opaiitr, 2022 .— 301 c. - [OU] - Pexum pocryna:
https://urait.ru/bcode/494416>

14


https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://e.lanbook.com/book/334730
https://e.lanbook.com/book/334733
https://e.lanbook.com/book/334736
https://e.lanbook.com/book/334739
https://urait.ru/bcode/494218
https://urait.ru/bcode/410102
https://urait.ru/bcode/494934
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=19476&TERM=%D0%A2%D1%80%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%93.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/book/146680
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=19476&TERM=%D0%93%D0%BE%D1%80%D0%BB%D0%B0%D1%87,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/494416

3.2.3. Meroanyeckue u3gaHnus
1. ®usuka [DIEKTPOHHBIM pecypc]: METOUYECKHE YKa3aHHUS MO OCBOCHUIO JAUCIUIUIMHBI U
CaMOCTOSATENILHOM paboTe Ui 00YYaroIUXCsl MO CIEIHATBHOCTAM CPEIHEro MpogeccuOHaTbHOrO
obpaszoBanust / coct. E. C. Ilerprikuna. - Boponex: BopoHexckuil rocyaapcTBeHHbIN arpapHbIi
yauBepcuteT, 2023. - Pexxum nocryma: <URL: http://catalog.vsau.ru/elib/metod/m8154.pdf>.

3.2.4. [lepnoauyeckue U3TaHuUs

1. BectHHK BOpPOHEXCKOT0 rocy1apcTBEHHOTO arpapHOro YHUBEPCUTETA: TEOPETHYECKUN U
HAYYHO-TIPaKTHUYECKH )KypHal / BopoHexk. roc. arpap. yH-T - Boponex: BI'AY, 1998-

2. Bectauk MockoBckoro Yuusepcurera. Cepusi 3. @usuka. ActpoHomus/ MI'Y wum.
M.B.JIomoHocoBa — MockBa, 1946-

3. Hayuno-nmomymnsipHblif pu3uKko-MaTeMaTudeckuit sxypHai «KBant»

3.2.5. CaiiTsl 1 HH(OPMALIMOHHBIE TOPTAJIBI

1. http://school-collection.edu.ru - Enuuas xomiekuus 1udPOBBIX 00pa30oBaTEIbHBIX
peCypcoB.

2. http://nuclphys.sinp.msu.ru - ®usuka B UuTepHere.

3.3. MaTepuajbHO-TeXHHYECKOE U MPOTrPaMMHOe o0ecredyeHue

CBenenusi 0 MporpaMMHOM 00eCriedeHUH O0IIero Ha3HAUYCHUS

Ne HasBanue Pasmemnienue

1 | Oneparmonnsie cuctembl MS Windows / Linux TK B nokansHo# ceTn

BIr'Ay

2 [Makersr opucHbix npunoxenuii Office MS Windows / 1K B nokansHOI ceTn
OpenOffice BTAY

3 [Mporpammer amst mpocmotpa ¢aiinoB Adobe Reader / DjVu 1K B n0KaJIbHOI CEeTH
Reader BIr'AY

4 bpaysepst Snnexc bpaysep / Mozilla Firefox / Internet 1K B nokansHOM ceTr
Explorer BIr'AY

[IK B j10KaIBbHOM CETH
BI'AY

IIK B nokajLHOM ceTn
BIrAy

IIK B nokajLHOM ceTn
BIrr'Ay

I1IK B nokaiLHOM ceTn
BIrr'Ay

I1IK B nokajLHOM ceTn
BIrAy

5 | AutuBupychas nporpamma DrWeb ES

6 | IIporpamma-apxusarop 7-Zip

7 | Mynbtumenua npourpeBarens MediaPlayer Classic

8 | Ilnardopma onmaitH-oOydeHus eLearning server

9 | Cucrema kommbrorepHoro Tectupoanust AST Test

Tlomemenus 11 BeICHUS O6pa30BaTCJ'II)HOFO mponecca u O6OPYI[0B3HI/IC

Ne HaumenoBanme o0bekTa, Anpec (MecTOmoNoKeHne) 00bHEKTa,
n/m MOJITBEPKIAIOICTO HATMYHE MOJTBEPXKIAIOIIEr 0 HATMYNE MaTePHaIbHO-
MaTepUaTbHO-TEXHUIECKOTO TEXHUYECKOT0 oOecredeHus (¢ ykazaHueM
obecrieueHus, ¢ epeyHeM HOMeEpa Takoro o0beKTa B COOTBETCTBHUH C
OCHOBHOI'0 000pY/10BaHUS JIOKYMEHTaMU 10 TEXHUYECKOMN
WHBEHTApU3aLIUN)
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http://school-collection.edu.ru/
http://nuclphys.sinp.msu.ru/

VYueOnast ayauTopusi IJsl MPOBEICHUS
3aHATHI Bcex BUIAOB, B ToM uwmcie | 394087, Boponexckas  o0nacth, T.
IPYHIIOBBIX u MHIUBHAYalbHBIX | Boponex, yn. Tumwupsasesa, 21. 3nanue
1 KOHCYJIbTAIlMi, TEKYIIEro KOHTPOJS M | y4eOHOro KOpIyca OTAENIEHHUS CpPEIHEro
MPOMEKYTOYHON aTTecrauuu: | mpodeccuoHaIbHOTO o0pa3oBaHUA
KOMILJIEKT yueOHOI mebenu, | (Kopmyc CITO, o6mexutue Ne 6)
JIEMOHCTPAIMOHHOE obopynoBanue, | Ayn. 115
y4eOHO-HaTJISHBIE TOCOOUS
VYueOnas ayautopus. [lomemenue mis
CaMOCTOSITENIbHOW PabOThI: KOMIUIEKT 394087, BopoHekckas — o6iacTs, T
o , , .
Zggf)};;l(/)IB;aHeg:’nH, @Zﬁ%ﬁiﬁiﬁﬁiﬁ?}zz Boponex, yn. TumupsizeBa, 21. 3nganue
y4eOHOro KOpIlyca OTAEJIEHUS CpPEIHETO
2 nocoOus, KOMIIBIOTEpHAss TEXHHKa C
poheccroHaIbHOrO 00pa3oBaHUA
BO3MO)XHOCTBIO TMOAKIIIOYEHHUS K CETH (Kopryc CITO, obmexutie Ne 6)
«laTepHeT» U obecriedeHreM J10CTyma Avi 103 ’
B DJIGKTPOHHYIO  HH(OPMAIMOHHO- ya
00pa30oBaTeNbHYIO CpEay

4. ®OHJ OLIEHOYHBIX CPEJICTB, KOHTPOJIb U OLIEHKA
PE3YJIbTATOB OCBOEHUS JUCHMIIJIMHBI

4.1. OueHka pe3yabTaTOB 0CBOEHUS U CHUILIHHBI

Pe3ynbrarsl 00yyenust

(I)OprI U METOAbI KOHTPOJIA U OLICHKH

Ilepeuens 1uunocmHbIX pe3yibmamos:
- TOTOBHOCTh BECTH COBMECTHYIO JICSTEIBHOCTH B
WHTEpecax TpaxkIaHCKOro O0INECTBa, YIaCTBOBATh
B CaMOYIpaBJICHMM B IIKOJI€ U  JIETCKO-
IOHOIIIECKUX OpraHU3aIHsIX;
[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBCHHBIM
CHUMBOJIaM; JIOCTUKCHUSM POCCUHCKUX YYEHBIX B
obnacTu (PU3UKH U TEXHUKE;
- CIIOCOOHOCTH OIEHWBATh CUTYAIlMIO W MPHHHUMATH
OCO3HaHHBIEC PEIICHUs, OPUEHTUPYSICH HA MOPaIbHO-
HpaBCTBeHHLIe HOpMBI N IICHHOCTHU, B TOM 4YHCJIC B
JIEATEIIEHOCTH YIEHOTO;

- OCTETHUYECKOE OTHOIICHHWE K MHUpY, BKIIIOYas
OCTETHKY HAy4YHOrO TBOPYECTBA, MPHUCYLIETO
(bu3MYecKoii HayKe;

- HUHTEpeC K pazIMIHbIM chepam

npodecCUOHANBHON JIEeSTENTbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (QHU3UKOW W TEXHUKOH, yMEHHE
coBeplIaTh  OCO3HaHHBIA  BbIOOp  Oyamyeit
npodeccui W peanu30BbIBATH  COOCTBEHHBIE
JKM3HEHHBIE TIJIaHBI;

- TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHUIO H

camooOpa3oBaHni0 B  obOmacth QUMK Ha
MPOTSKEHUN BCEH KU3HU;

- pacmmpenue OIBITA JeSITEIIBHOCTH
HKOJIOTMYECKON  HAllpaBIEHHOCTH HAa  OCHOBE
MUMEIOIINXCS 3HAHUH 10 (DU3HKE;

- c(OpPMHPOBaHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOUIETO  COBPEMEHHOMY  YPOBHIO

pa3BUTHS (PU3NUECKON HAYKH;
- OCO3HAHME IEHHOCTH HAyYHOW JeSATEeIBHOCTH,
TOTOBHOCTH B Tpouecce u3ydeHus: (U3MKU

Dopmbl KOHmMpPONA 00yUenun:
MPaKTUYEeCKOe  3a/aHue
nHpopMaIel, yaeOHKaMu;
MOJITOTOBKA W 3alliTa WHAWBUAYAIBHBIX U
TPYIIIOBBIX 33/IaHNH TPOEKTHOTO XapaKTepa;

Dopmul oueHKu pe3ynibmamuenocmu
00yuenua: TpaJUIIMOHHAS CHUCTEMa OTMETOK B
Oauiax 3a KaXXIyl0 BHIIOJHEHHYIO paboTy, Ha OCHOBE
KOTOPBIX BBICTABJIAACTCA UTOrOBast OTMETKA.

Memoosl KOHmponsa HANPaeieHvl HA NPOBEPKY
yMeHua odyualowguxca:

- YCTaHaBJIMBATh MPUYMHHO-CIICACTBEHHBIE CBS3U
MEXIy SIBJICHUSIMH;

UCTIONIb30BAaHUE  TIONYyYECHHBIX
peLIeHHs TPAaKTHYECKUX;

- BEpHOE IOHMMaHHE (HU3NYECKOH CYIHOCTH
paccMaTpuUBaeMbIX SIBJICHHHA W 3aKOHOMEPHOCTEH,
3aKOHOB U TEOPHI];

- YCTaHOBJICHHE CBSI3M MEXIY U3Y4aeMbIM U paHee
W3YyYEHHBIM MaTEePHAJIOM I0 Kypcy (HU3UKH, a TaKKe
C MaTepuaioM, YCBOCHHBIM MNpPH H3yYEHUH APYTHUX
MPEIMETOB;

- paboTaTh B TpyMIe U MPEACTABIATH KaK CBOIO,
TaK Y MO3UIUIO TPYIIIIHL.

Memoobl  ouenku pezyibmamos  0OyueHus:
(dhopMHpoBaHKe pe3yabTara UTOrOBOW aTTeCTaldH MO
IUCIUIUIAHE Ha OCHOBE CYMMBI pe3yJIbTaToB
TEKYIIEero KOHTPOJISL.

mo pabore ¢

3HaHUN I
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OCYHICCTBJIATL MPOCKTHYIO W HCCJICIOBATCIBCKYIO
ACATCIIBHOCTD MHAUBUAYAJIbHO U B T'PYIIIIC.

Ilepeuens memanpeomemHbIX pe3yabmamos:
- OIpeneNsiTh UENH JeSTEIbHOCTH, 3a/1aBaTh
napameTpsl ¥ KPUTEPUHU UX IOCTHKEHIIS,
- BBISBIISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B
paccMaTpuBacMbIX (PU3MUYECKUX SIBIICHUSX;
- KOODJMHHPOBAaTh MW BBHINOJHATH pPaboOTy B
YCIIOBHSIX peasbHOrO, BUPTYaJILHOTO u
KOMOWHHPOBAHHOTO B3aHMO/ICHCTBUS;
- pa3BUBaTh KPEaTHBHOE MBIIIUICHHUE TIPU PEIICHUH
JKU3HEHHBIX ITPOOJIEM;
- BJAJIETh HAYYHOU TEPMHUHOJIOTHEM, KIHOUYEBBIMU
MOHATHIMHU ¥ METOIaMU (PU3NIECKON HAYKH;
- BIAJIETh HaBBIKAMU Y4eOHO-HCCIIE0BATEIHCKOM
U TIPOCKTHOM NESTENBHOCTH B 00JacTH (DU3HKH;
CIOCOOHOCTBIO u TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PEelICHUs
3a7a4 (PU3MYECKOTO COJEPKaHUS, MPUMEHEHHUIO
Pa3MNIHBIX METOJIOB TIO3HAHHSI,;
- BIIQJIETh BUIAMHU JESTEIBHOCTH IO MONTYyYEHHIO
HOBOT'O 3HAHUS, ero WUHTEPIIpETaIH,
npeoOpa3oBaHUI0 M MPUMEHEHWIO B Pa3IM4HBIX
YUEOHBIX CUTYalUsAX, B TOM YHCJE MPU CO3JaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (DU3UKH;
- BBIABJIATH TNPUYUHHO-CIICACTBEHHBIC CBSI3U U
aKTyallM3UpOBaTh 3a7auy, BBIJBUTATh TUIIOTE3Y €€
pelieHusl, HaXOJHUTh aApPryMEHTBI JUTS
JIOKa3aTejbCTBA CBOMX YTBEPXKACHHUH, 3a1aBarh
rapaMeTpbl U KpUTSPUH PEIICHUS,
- aHANM3UPOBaTh MOJYYEHHBIE B XOJI€ PEIICHHS
3a/1a4l Pe3yNabTaThl, KPUTHUYECKHA OIICHWBATh WX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSX;
- CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aaul
B 00pa3oBaTeibHON NESTEIbHOCTH, B TOM YHUCIE
npu M3y4eHUW (UBUKH; JaBaTh OICHKY HOBBIM
CUTYaIUsM, OI[EHUBATH TPUOOPETEHHBIN OTIBIT;
- yMETh NEpPEHOCUTh 3HaHus 10 (HU3UKE B
MPAaKTUYECKYI0  O0JIACTh  JKH3HEJNESTEIbHOCTH;

BbIIBUI'aTh HOBBIC niaeu, npeajiaratb
OPUTHHAJIBHBIC TIIOAXOAbl W PCIICHUS; CTaBUTb
HpO6J’ICMBI u 3aJa4u, JOIMyCKaromue

aJIbTePHATUBHBIC PELICHUS;
- BJIAJCTh HABBIKAMH TOJy4YeHUS WH(opMauu
(HU3MYECKOro COACPIKAHUS U3 HCTOYHHKOB Pa3HBIX
THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIATh ITOUCK,
aHaJ M3, CUCTEMATH3aLMI0 W HHTEPIPETAIHIO
WHpOpPMAIUK  pa3iMYHBIX BUIAOB W (opMm
NpPEJCTABICHHS,  OIICHUBATh  JOCTOBEPHOCTb
WH(pOPMAITUH;

- HCIOJNB30BaTh CPEICTBA HH()OPMAIMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJOTH B pEIICHUU
KOTHHTHBHBIX, KOMMYHHKaTHUBHBIX u
OpPraHM3allMOHHBIX ~ 3a7a4 €  COOJIIO/ICHUEM
TpeOOBaHMI IPrOHOMHKH, TEXHUKH O€30MacHOCTH,

17




TUTHEHBI, pecypcocOepekeHus, MpPaBOBBIX U
TUYECKHX HOpPM, HOPM  HH(OPMALMOHHOM
0e30IacHOCTH;
- CO3[aBaTh TEKCTHI (PU3MUYECKOTO CONEPIKAHUS B
pa3nmuYHBIX QopMaTax ¢ Y4ETOM Ha3zHAYCHHUS
nHpOpPMAIIMK W 1IEJIeBOM ayJUTOpHH, BHIOHpas
ONTUMANBHY!O  (QOpMy  HpeACTaBIeHUS U
BU3yaJIM3aLIH.

Ilepeuensv npeomemupix pe3yiomamos:
- pacnio3HaBaTh (HU3NUECKHE SBICHHS (IIPOIECCHI) U
OOBSICHATP HMX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJSIPHO-KUHETUYECKOM ~ TEOPUH  CTPOCHHUS
BELIECTBA M JJIEKTPOAMHAMUKH: PaBHOMEPHOE U
PaBHOYCKOpDEHHOE  NPAMOJIMHEHHOE  JBHKCHHE,
cBOOOMIHOE Ta/IeHHE T, IBUKEHHUE 110 OKPYKHOCTH,
uHepuMs,  B3auMoxeiictBue  tem;  audysus,
OpOYHOBCKOE JIBHKCHHE, CTPOCHUE KHUAKOCTEH U
TBEPIBIX TeJN, U3MEHeHHe o0béMa Tel IpH
HarpeBaHuM (OXJIAXK/IEHWH), TEIIOBOE paBHOBECHE,
UCIapeHue, KOHJICHCAIHS, TJIaBJICHHE,
KpUCTAJUTM3alMs, KUIIEHHE, BIAXHOCTh BO3IyXa,
MOBBIILIEHUE JaBJICHUs ra3a IpU €ro HarpeBaHUU B
3aKpBITOM COCYZA€, CBS3b MEXIYy IapaMmeTpamu
COCTOSIHUS I'a3za B U30IPOLIECCAX; DIEKTPU3ALUS Tell,
B3aMMOJICHCTBUE 3aPs/I0B;
- YYMTBHIBaThb TPAHMULBl I[PUMEHEHUS H3Yy4EHHBIX
¢usznueckux  Mojened:  MaTepualbHas — TOYKa,
WHepIHaibHasg  CcUCTeMa  OoTcuéra, aOCONIOTHO
TBEPIOE TENO, WACANBbHBIA TIa3; MOAEIU CTPOCHUS
ra3oB, KHJIKOCTEH ¥ TBEPABIX TeN, TOUYCUHBIA
JNIEKTPUYIECKUN 3apsii IpU PELIeHUU (PU3NIeCKuX
3ajady;
- pacno3HaBaTh (U3MUYECKUE SIBJICHUS (IIPOLIECCHI) U
OOBSICHSITH UX Ha OCHOBE 3aKOHOB DJIEKTPOJINHAMUKA
u KBaHTOBOU ¢buznky: JNIEKTPUYIECKasT
MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHUMUYECKOE,
MAarHUTHOE  JEUCTBUS  TOKA,  B3aUMOZCHCTBUE
MAarHuTOB, JJIEKTPOMAarHUTHAsT MHIYKLUS, JEHCTBHE
MAarHuTHOIO IMOJII Ha IIPOBOJHUK C TOKOM U
JOBIDKYIIUICA 3apsl, 3JEKTPOMArHUTHbBIE KoJieOaHUs
U BOJIHBI, IPIMOJIMHEHHOE PacIpOCTPAaHEHUE CBETa,

OTpa)keHwe, MpeJIOMJICHHE, uHTepEpEHITHS,
TuQpakIus ¥ MOJSIPH3AIHs CBETA, TUCIICPCHS CBETa;
(hoTo3NeKTpHUECKHI addexr (poTorddexr),

CBCTOBOC JOaBJICHHMC, BO3HUMKHOBCHHUEC JIMH efuaToro
CIICKTpa aromMa BOIOpOaa, €CTCCTBCHHAA n
HCKYCCTBCHHAA palMOAKTUBHOCTD,

yMeThb:
- OINHCHIBATh MEXAHWYECKOE IBHKEHUE, HCIOJIB3YS
¢usnyeckue  BENMUMHBI:  KOOpAWHATA,  IIYTh,

NepeMeIIeHne, CKOpPOCTh, YCKOpPEHHe, Macca Tela,
CWIa, WMIYyJbC Tejla, KUHHETHYecKas DJHEprus,
MOTEHIMAJbHAsL HYHEPrHs, MeXaHudeckas padora,
MeXaHHUeCKasi MOIIHOCTb; IPH ONMMCAaHUU TPABUIIEHO
TPaKTOBaTb (U3WYECKUHA CMBICH HCIOJIb3YEMBIX
BCIIMYUH, HUX 0603Haqu1/1;1 N CIWHHIBI, HAXOOUTH
(opMynbl, CBS3BIBAIONIME JAHHYIO (HU3MYECKYIO
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BEJIMYMHY C IPYTUMHU BEITMIMHAMUY;
- ONHCHIBaTh M3y4YEHHbIE TEIUIOBBIE CBOWCTBA TEN U
TEIUIOBBIE  SIBIICHUS,  WCHOJB3YSd  (U3HMYECKHUE
BEJIMYMHBI: JaBJCHHE Ta3a, TeMIeparypa, CpeaHss
KWHETUYEeCKass SHEPrusl XaOoTHYECKOrO JIBHYKCHHUS
MOJIEKYJI, CPEJHEKBaJpaTUYHAs] CKOPOCTh MOJEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, pabora
raza, KodppuIMeHT MOJIEe3HOTO JIEHCTBUS TETIIOBOIO
JIBUTATEIS; TIPU ONMUCAHUM TPABIIIBHO TPAKTOBATH
¢u3NYecKuii CMBICT HCHOJB3YEMBIX BEJMYHH, HX
0003HAYeHNS W CIWHHIBI, HAaXOIUTh (OPMYIIHL,
CBA3BIBAIOIIUE JAHHYIO (I)I/ISI/I‘-ICCKyIO BCIIMYUHY C
JPYTHMU BEINYHAHAM;

- ONHCHIBATh W3y4YCHHBIE OSJIEKTPUYECKHE CBOMCTBA
BellleCTBA M DJIEKTPUYECKHE SIBJIEHUS (IIPOLECCHI),
UCTIONB3YS (PU3NYECKHE BEIMYMHBI: DJICKTPHUCCKUI
3apsf, 2JIEKTPUYECKoe IoJie, HapsKEHHOCTh IO,
MOTEHIINAJ, Pa3HOCTh MOTCHIINAJIOB,;

- ONWCHIBAaTH M3y4YECHHBIC CBOWCTBAa BeEIECTBA
(amexTpuueckue, MarHHuTHbIE, OINITHYECKHE,
AIIEKTPUIECKYIO MPOBOAUMOCTh Pa3IMUHBIX Cpell) U
ANIEKTPOMAarHUTHBIE SIBICHUS (TIPOLECCHI), UCIIOIb3YS
(u3nUecKue BEMYUHBL: 3JIEKTPHUECKUN 3apsf, cuiia
TOKa, JIEKTPHYECKOE HANPSHKEHHE, SIIEKTPUUIECKOe
COMPOTUBIIEHHE, pa3HOCTh MoTeHuuanoB, OJIC,
paboTa TOKa, WHAYKIWS MarHUTHOTO IIOJS, CHJa
Awmrmepa, cuna JlopeHna, WHIYKTUBHOCTh KaTYILKH,
SHEPIusi AJIEKTPUYECKOr0 ¥ MAarHUTHOIO IOJEH,
Nepuon M dYacToTa KojeOaHWi B KoleOaTeIbHOM
KOHType, 3apsi ¢ Cula ToKa B Ipolecce
TaPMOHMYECKHX  3JIEKTPOMATHUTHBIX  KOJICOaHWH,
(OKyCcHOE paccTosHWE U ONTHYECKasl CHIIa JIUH3BI;
IpY ONHMCAaHWM MPAaBIIILHO TPAKTOBAThH (PU3HUECKUIT
CMBICJI MCIIOJIB3YEMbBIX BCJIMYUH, UX 0603Ha‘IeHI/IH u
€JIMHMIBI; YKa3bBaTh (OPMYJBI, CBS3BIBAIOLIHE
JaHHYI0  (U3MYECKyl0 BENMYMHY C  JIPyTHMH
BCIIMYHMHAMU,

- ONHWCHIBATh H3YyYCHHBIC KBAHTOBBIC SIBICHUS H
IPOLIECChl, HUCMONb3YS  (DU3MUECKUE BEJIUYMHBL
CKOPOCTb DJICKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI U
4acTOTa CBETa, SHEPIUs U UMITYJbC (HOTOHA, IIEPHOL
noJypacrazia, SHEPrusl CBS3M aTOMHBIX SIep; MpU
ONMCAaHWM TPABWJIBHO TPAaKTOBaTh  (pU3HUECKUil
CMBICIT UCIIOJIb3YeMbIX BEIMYMH, UX O0003HAYECHUS U
€/IMHUIBI;, YKa3blBaTh (HOPMYJIBI, CBSI3BIBAIOIIHE
JNaHHYI0  (QU3MYECKyI0 BEJMYMHY C  JIPYTHMH
BEJIMYMHAMH, BBIYHUCIATH 3HAYCHUE (PHU3HUICCKOM
BEJINYMHEI,

- aHaJIM3UPOBaTh (PU3MUYECKHE MPOLECCH U SBICHUS,
UCTIONB3YS (PU3NYECKHe 3aKOHBI M IMPHHIUIIL 3aKOH
Owma, 3aKOHBI ITOCJIEAOBATEIFHOTO M MapaJLIeIbHOr0
COEMHEHUST TIPOBOJHUKOB, 3akoH J[xoyns-JleHna,
3aKOH  OJEKTPOMAarHUTHOM  WHIYKIHMH,  3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHHs] CBETA, 3aKOHBI
OTpaKEHHsI CBETa, 3aKOHBI IIPEIIOMJICHHSI CBETA;
ypaBHeHHe OiHIITelHA ans ¢dorodddexra, 3aKoH
COXpaHEHHS PHEPIUH, 3aKOH COXPAHEHHS HMITYJIbCa,
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3aKOH COXPAHEHHUs SJIEKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHHsT MAacCcOBOIO YHCIHA, IOCTyslaTel bopa,
3aKOH  PaJHOaKTHBHOTO pacmaja; IMpH 3TOM
pa3nMyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BHIPAKEHWE W YCJIOBHUS (TPaHHIIbL,
001aCcTH ) TPUMEHUMOCTH;
- pewmaTb pacy€THBIE 33Ja4d C SIBHO 3aJJaHHOU
¢u3MUecKkoil MOJeNbI0, HWCTONB3YyS  (pusnyeckue
3aKOHBl W IPUHLMIIBI; HA OCHOBE aHAJIM3a YCJIOBUS
3aaull BHIOMpATh (U3MUYECKYIO MOJIENb, BBIACISATH
(usnveckue BeMYMHBI U (HOPMYIIBI, HEOOXOAUMBIE
I €€ pelieHus, MPOBOAUTh Pacy€Thl U OLIEHHUBATH
peasbHOCTh TONYYEHHOTO 3HA4YeHHs (PU3HIECKOU
BEJIMYMHBI,
peumiatb Ka4Y€CTBCHHBLIC 3adadu: BbICTPpAUBATh
JIOTHYECKH HEMPOTUBOPEYUBYIO LETOYKY
paccyXIeHUH C OIOpOoM Ha U3YYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUECKHUE SBICHHSL.
HCIIO0JIb30BAaTh NIPHOOPETeHHbIE 3HAHUA 1
yMeHHsI B IPAKTHYECKOM /1eSITeJIbHOCTH U
TIOBCEeIHEBHOM 'KU3HU 1A
- HICTION30BaTh TEOPETHUYECKUE 3HAHUSA MO (PU3MKe B
MTOBCEJHEBHON KU3HU ISt obecrieueHus
0e30MacHOCTH TIpH  OOpalieHnd ¢ npubopaMu U
TEXHUYECKUMH YCTPOWCTBaMH, JJIsI COXPaHEHHs
30pOBbsI M COONIOJEHHUSI HOPM 3KOJOTMYECKOTr0
HOBE/ICHUS B OKpPYXKaIOLIeH Cpesie;
- pabotaTe B TpyNIE C BHITOJHEHUEM Ppa3INYHBIX
COLIMANBHBIX POJIEH, MIaHUPOBaTh PabOTy TPYMIIbI,
pallMoOHANIbHO  pachpefensiTh  O0S3aHHOCTH |
IUIAHUPOBAaTh  JEATENIBHOCTh B HECTaHIAPTHBIX
CUTYaIIMsIX, aJICKBATHO OLICHUBATh BKJIA]] KQXKOTO U3
YYaCTHUKOB TPYMIIl B PEIICHHE paccMaTpUBACMOM
poOIIEMBI;
- HCIOJIb30BaTh MpPH pEIIEHHH Y4eOHBIX 3amgad
COBpEMEHHbIE WH(pOPMALMOHHBIE TEXHOJOTUH IS

MOKNCKa, CTPYKTYPUPOBAHUS, HHTEpOpETallud U
NpeacTaBieHUs] y4yeOHOW W HAYYHO-TIOMYJIAPHOU
uHpopmaruu, MOJ[yYCHHOM M3 Pa3iIM4YHBIX
HCTOYHHKOB; KPUTHUYECKU aHaJM3HPOBATh

MoJTy4aeMyro HHPOPMAIHIO.

4.2. XapakTepucTHUKA OCHOBHBIX BH/I0OB J1eSIT€JILHOCTH 00Y4aIOUIUXCS

Conepxanue 00yueHust

XapaKkTepUCTHKA OCHOBHBIX BH/I0B
JeATeJbHOCTH 00y4aromuXcs
(Ha ypoBHe Yy4eOHBbIX JAeHCTBHII)

Pa3znen |. B

BC¢ACHUEC

PaGoTa B rpymnme mo moAroToBKe KOPOTKHX

BBenenune COOOIIEHUN O pomu W MecTe (QHU3UKU B
MPAKTUYECKON e TEIILHOCTH JIFOJIEH.
Pazgea I1. Mexanuka
[IpoBenenne  3KCEpUMEHTa:  U3Y4YEHUE
HEPaBHOMEPHOIO  JBHMXKEHUS C  LENBIO
Kunemarunka N
ONpENEICHUS MT'HOBEHHOU CKOpOCTH;
HCClIeI0BaHue COOTHOIIICHUS MEXIY
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yTAMH, IIPOWIEHHBIMU TEJIOM 34
IIOCJIEIOBATEIbHBIE PAaBHBIE ITPOMEXKYTKH
BPEMEHU IIPH PAaBHOYCKOPEHHOM JIBM>KEHHU
C HaYaJbHOW CKOpPOCTHIO, PABHOU HYIIIO;
U3y4EHUE [BWKEHMS IIapuKa B BSI3KOH
KUAKOCTH.

OObscHeHue OCHOBHBIX MIPUHIUIIOB
JIECTBUSA TEXHUYECKUX YCTPOMCTB, TAKUX
KAaK: CIUJOMETp, LENHbIE U pEMEHHBIE
nepefayd  JBIDKEHUS; U YCIOBUM  HUX
0e30macHOro UCIIOJIb30BAaHHUS B
IIOBCEAHEBHOM KU3HU. PenieHne pacu€THhIX
3aJa4y C SABHO 3aJaHHOW (hU3MYECKOM
MOJIENIBI0 C HCIIOJb30BAHMEM OCHOBHBIX
dopmyn kuHematuku. IlocTpoenue u
aHaIu3 rpaukoB 3aBUCUMOCTEN
KMHEMATHYECKUX BEIMYMH OT BPEMEHM.
Pacno3HaBanue Qu3nueckux sBIECHUN B
y4eOHBIX ONBITAX M OKPYXKAIOLIEH KU3HU:
pPaBHOMEPHOE u PaBHOYCKOPEHHOE
OpSAMOJIMHEHHOE  JIBUXKEHHE, CBOOOIHOE
IaJICHUE TeJI, ABUKEHHUE 10 OKPYKHOCTH.
OnucaHne MEXaHMYECKOrO JBWXKEHUS C
UCMOJb30BaHUEM (U3NYECKUX BEIUYHH:
KOOp/IMHATA, yTb, nepeMelieHue,
CKOpOCTh, yckopeHue. Paborta B rpymmax
Ipy  IUIAHUPOBAaHMUM,  IPOBEACHUH U
WHTEPIpPETAllMM  PE3yJbTATOB OIBITOB, H
aHaJaM3€ JOMNOJIHUTEIbHBIX MCTOYHHUKOB WH
(dbopManuu 1Mo ToN TeMe.

JIuHaMuka

[IpoBeneHne sKcnepuMeHTa: UCCIEIOBaHUE
3aBUCUMOCTH CHuIT YIPYTOCTH,
BO3HHUKAIONIMX B MPYXKUHE U PE3MHOBOM
oOpasle, OoT uUX JepopMaluu; HIYUCHHE
JIBIDKEHUS Opycka o HAKJIOHHOM
IIJIOCKOCTH; UCCIIEI0BAHUE YCJIOBUM
paBHOBecHUsl TBEPIOrO TeNa, UMEIOLIET0 OCh
BpaICHUS.

OO0BbsicHeHHe OCOOCHHOCTEH PaBHOMEPHOTO
U PaBHOYCKOPEHHOTO MPSIMOJMHEHHOTO
IBIDKEHUS, CBOOOAHOrO TAJCHHUS  TeT,
JBI)KEHUS 10 OKPY)KHOCTM Ha OCHOBE
3ak0OHOB HpIOTOHA, 3aKOHa BCEMHUPHOTO
TATOTEHUS. OOmbscHeHne OCHOBHBIX
MIPUHITUTIOB JeNCTBUSA TEXHUYECKUX
YCTPOMCTB, TaKWX KakK  IOIIIUITHUKH.
OOBsiCHEHHE JBWKEHUS HCKYCCTBEHHBIX
CIyTHUKOB. PemieHune pacu€rHbIXx 3amad C
SBHO 3aJITaHHOW (PU3UYECKONH MOJCIBI0 C
HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
dbopMyn ATUHAMUKH.

PacrioznaBanne (U3MYECKUX SBICHUU B
Y4E€OHBIX ONBITAX M OKPYXKAIOIICH KU3HHU:
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UHepLus, B3auMojeiicTBHE Tel. AHaIM3
(Gu3NUeCKNX TIPOLIECCOB U SIBJICHUU C
WCIOJIb30BAaHUEM 3aKOHOB U TPUHIIUIIOB:
3aKOH BcemupHoro TsroreHus, [, II u III
3aKOHbl HbIOTOHA, MPUHIUIT CYNEPIIO3UITUN
CHII, MIPUHIIAIT PaBHOIIPABHOCTH
WHEPIHAIBHBIX CHCTEM OTCUETA.

3aKkoHBI COXpaHCHHUHA B MEXAHUKE

IIpoBeneHne  SKCHEpPUMEHTA:  U3Y4YEHHE
abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO
JIBYX OJIMHAKOBBIX HUTSHBIX MAasSTHHUKOB;
UCCIICZIOBAHUE CBSI3M PAa0OTBHl CHIIBI  C
M3MEHEHHEM MEXAHMYECKOM SHEPrUM Tena
Ha TIIpUMEpPE pACTSKEHUS  PE3UHOBOTO
KryTta. PemeHue pacu€rHbIX 3a1ad ¢ SIBHO
3aJlTaHHOU bu3rIecKo MOJI€IbIO C
HCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopMysT TMHAMHUKU U 3aKOHOB COXPAHEHMUS.
Pemenune kauecTBEHHBIX 3a7a4 ¢ OIIOPOM Ha
U3y4EeHHBbIE B pa3zene «MexaHnka» 3aKOHBI,
3aKOHOMEpPHOCTH U (PU3HUECKUE SBJICHUS.
OnucaHue MEXaHMYECKOr'O0 JBUXKEHUS C
UCMONBb30BaHUEM  (U3WYECKUX  BEIUYHH:
UMIIYJbC TENa, KUHETUYECKass DSHEpPrus,
MOTEHUHAJIbHASL JHEPrus, MEXaHHYecKas
paboTa, MexaHMuYecKas MOIIHOCTb. AHaIu3
¢u3nYecKUX TMPOLECCOB U SIBJICHUH C
WCIIOJB30BAaHUEM  3aKOHA  COXpPaHEHUs
MEXaHMYECKON SHEpruu, 3aKOHa
COXpPaHEHUS UMITYJIbCA.

OObscHeHue OCHOBHBIX MPUHIIUIIOB
JNIEUCTBUSL TEXHUYECKUX YCTPOMCTB, TaKHX
Kak:  BOAOMET,  KONEp,  MNPYKUHHBIN
nucroner. OObsICHEHUE ABUKEHUSI PAKET C
omopoil  Ha  M3y4YeHHble  (uszHyeckue
BEJIMYMHBI U 3aKOHBI MEXaHHUKH.
Hcnons3oBanue pu IIOJArOTOBKE
COOOIIEHUH O TpPUMEHEHHUH  3aKOHOB
MEXaHHUKH COBPEMEHHBIX WH(POPMAIIMOHHBIX
TEXHOIOTHI TS MOHCKA,
CTPYKTYPUPOBAHHUS,  HMHTEpPOPETAUUH U
npefcTaBiIeHus] HPOpMAIUU, KPUTHYECKHUMA
aHaJIM3 MOJTy4YaeMoi HH(QOpMaIInH.

Paznen IT1. Moaekyasipas ¢u3nka U TEPpMOJHUHAMHUKA

OCHOBBI MOJIEKYJIAPHO-KMHETHY €CKOI
TeOpPUH

[IpoBeneHne HSKCIepUMEHTA: ONpEAesIeHUE
Macchl BO3JyXa B KIACCHOW KOMHAaTe Ha
OCHOBE HM3MEpCHHH O00bEMa KOMHATHI,
JaBJIECHUS M TEMIIepaTypbl BO3/yXa B HeEM;
HCCIIEZIOBaHUE 3aBUCHMOCTH MEXIY
rapaMeTpaMyl COCTOSIHHS  pa3peKEHHOr O
raza. OObSCHEHHE OCHOBHBIX MPUHIIUIIOB
JENCTBUNA TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: TEPMOMETpP U 0apoOMeTp; U yCIOBUHN UX
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Oe3omacHoro HCIIOJIb30BaAHUS B
IIOBCETHECBHOM KU3HHU.

Pacno3naBanue Qu3uueckux sBIECHUI B
y4eOHBIX ONBbITAX W OKPYKAIOUICH >KU3HU:
nuddysus, OpOYHOBCKOE JIBIKEHUE.
Omnucanue TEILIOBBIX SIBJICHUH c
WCIOJIb30BaHUEM  (PU3WYECKUX BEJIUYUH:
JIaBJICHWE Ta3za, TeMIeparypa, CpeaHss
KHHETUYeCKass  JHEPrusi  XaOoTUYECKOro
JIBUKEHUS MOJICKYJI, CpEIHEKBaJApaTUYHAs
CKOpPOCTh MOJIEKY/I.

Ananu3 (U3NYECKUX MPOLECCOB U SIBICHUMN
c HCIO0JIb30BAHUEM MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH CTPOEHUS BEUIECTBA,
ra3oBBIX 3aKOHOB, CBSI3U cpenHei
KHHETHY €CKOI SHEPruu TEIJI0BOT'O
IBIDKEHUS ~ MOJIEKYnT ¢ a0CONIOTHOM
TEMIIEPATYpPOH.

Pemenne pacu€THbpIXx 3amady  C  SIBHO
3aJlTaHHOU bu3rIecKoi MOJI€JIbI0 C
HCIIOJIb30BAHUEM OCHOBHBIX ITOJIOJKEHUM
MKT, 3akoHOB U (opMys MOJIEKYISIPHOU
bu3mnKy.

PaGota B rpynmax mnpu IJIaHUPOBAHUH,
MPOBEJICHUU U MHTEPIPETAIIMU PE3YIbTaTOB
ONBITOB, M aHaJM3¢ JIOMOJHHUTEIBLHBIX
HMCTOYHHUKOB HH(POPMAIIMH 110 TEME

OcHOBBI TEPMOIUHAMUKHA

IIpoBenecHre y4EHUYECKOTO DKCIIEPUMEHTA!
U3MEpEeHue YAEIBbHOU TEMI0EMKOCTH

BEIECTBA. OO0ObsicHeHnE OCHOBHBIX
MPUHIIAIIOB IEeNCTBUS TEXHUYECKUX
YCTPOWCTB, TaKAX  Kak: IIBUTATEIb
BHYTPEHHETO CropaHus, OBITOBOH
XOJOAMILHUK, KOHTUITUOHEP; U YCIOBUN HX
Oe3omacHoro HCIOJIb30BaHUS B

MTOBCEHEBHOM JKU3HU.

OnucaHue W3y4EHHBIX CBOWCTB TeIl U
TENJIOBBIX SBJEHMM C HCHOJb30BAaHUEM
¢u3nyecKkuX BEJIMYMH: JaBJIEHUE ras3a,
TeMIleparypa, KOJIMYECTBO TEMJIOTHI,
BHYTpEHHsIS SHeprus, paboTa rasa.

Pemienne pacy€rHblx 3aga4y € SABHO
3aJlaHHOU (bu3HIeCcKo MOJ1€IbI0 C
HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopmyn TEPMOIUHAMHUKH. Pemenue
KaueCTBEHHbIX 3a/Jad C OINOpOM  Ha
W3ydeHHble B pazgene «MonekynspHas
¢uznka W TepPMOIWHAMHUKA»  3aKOHHI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHUS.
PaGora B Trpymmax mnpu  aHanm3e
JIOTIOJTHUTETBHBIX M CTOYHUKOB
nH(pOpPMAIUU 110 TEME
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ArperarHblie COCTOSIHMS BellecTBa.
Da30BbIe MEPEeXoabl

[IpoBeneHne HKCIEpPUMEHTa: H3MEPEHUE
OTHOCUTENIBHOM  BIAXHOCTH  BO3JyXa.

OOvbsacHenue OCHOBHBIX MPUHLIMIIOB
JICUCTBUSI TEXHUYECKHUX YCTPOWMCTB, TaKUX
KaK: TUTPOMETP u MICUXPOMETP,

KaJOpUMETP; M YCIOBUH UX O€30MacHOro
HCII0JI30BAHNUS B ITIOBCETHEBHOMN KU3HH.
Onuncanue MIPUHIUIIOB HOJIy4EHUS
COBPEMEHHBIX MAaTEepUajoB, B TOM YHUCIE
HaHoMaTepuayioB. PemeHue  pacd€THBIX
3aJlady ¢ SBHO 3aJaHHOM  (pU3HYECKO
MOJEIBI0 C HCIOJIb30BAHUEM YPaBHEHUS
TEMNJI0BOIrO OanaHca. Pewenue
KAueCTBEHHBIX 3aJa4y C ONOpoll Ha
U3Y4YEHHbIE 3aKOHbBI, 3aKOHOMEpPHOCTH M
(du3nyeckue sIBIECHUS 10 TEME.
Pacno3naBanue Qu3nueckux sBIECHUH B
Y4EOHBIX ONBITaX U OKPYXAIOUIEH XU3HU:
negopmarus TBEPIABIX TelN, HarpeBaHue U
OXJIQXK/IEHHE TeJl, U3MEHEHUE arperaTHbIx
COCTOSIHMI BellecTBa M OOBACHEHHWE MX Ha
OCHOBE 3aKOHOB U (hOpMYJ MOJEKYJISPHON

bu3mnKy.

Hcnonb3oBanue MH(pOpMaLIMOHHBIX
TEXHOJIOTUH I IOMCKa,
CTPYKTYpUPOBaHHUs, HHTEpHpeTaluud U
IIPEACTaBICHUS UHpOopMauu npu

MOJATOTOBKE COOOIIEHUI O TNpUMEHEHHUH
3aKOHOB  MOJEKYJApHOH  u3uku U
TCPMOANMHAMUKHU B TCXHUKE U TCXHOJIOTUAX

Paznen IV. DaekTpoannamuka

DJIeKTPOCTATHKA

IIpoBeneHne SKcliepUMEHTa: H3MEPEHHUE
ANEKTPOEMKOCTHU KOHJIEHCaTopa.
OO0bsicHeHUE OCHOBHBIX MIPUHIUTIOB
JEUCTBUAA  TEXHUYECKUX  YCTPOUCTB U
TEXHOJIOTHM, TaKMX KakK: JJIEKTPOCKOIL,
AIEKTPOMETP, NIEKTPOCTATUYECKAs 3aIIUTA,
3a3eMJICHHE AJIEKTPONIpUOOPOB,
KOHJICHCAaTOp, KONUPOBAJIBbHBIN  aImapar,
CTPYHHBIM TMPUHTEP; W  YCIOBHUU HX
0e3011acHOr0 MPUMEHEHUs B MPAKTUYECKOM
JKU3HHU.

Pemenne pacu€rHbIX 3aJad € SIBHO
3aJlTaHHOU (bu3HIeCcKo MOJ1€IbIO C
HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
bopmyn 3JIEKTPOCTATHUKHU. Pewenue
KaueCTBEHHBIX 3aJady C  ONOpOM  Ha
W3Y4YCHHBIE 3aKOHBI, 3aKOHOMEpPHOCTH H
¢uznyeckue SIBJICHUS o TeMe
«DIEKTPOCTATHKAY.

Pacno3naBanue Qu3nueckux sBIECHUI B
y4eOHBIX ONBITaX M OKPYKAIOUIEH KHU3HH:
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AIIEKTPU3AIUSL Tell, B3aMMO/ICHCTBHE
3apsA/ioB; W OOBSCHEHHWE WX Ha OCHOBE
3aKOHOB U (POPMYJI DIEKTPOCTATUKH.
Onucanue HN3Yy4YCHHBIX CBOMICTB BEIICCTBa U
QJICKTPUUCCKUX SIBJICHUH C HCIIOJIL30BAaHUEM
(U3MYECKMX  BEJIMYMH:  DJIEKTPUYCCKUU
3apsj, HANPSHKEHHOCTh  JJICKTPUYECKOTO
MOJIsI, TIOTEHIIMAJN, PAa3HOCTh IMOTEHIIMAJIOB,
BJIEKTPOEMKOCTb.

ITocTOAHHBIH 1EKTPHYECKHUI TOK.
Toxku B pasjin4HBIX cpegax

[IpoBenenne  SKCHepUMeEHTa:  U3YYCHHE
CMEIIAHHOTO  COEAMHEHUS  PE3UCTOPOB;
u3mepenue OJIC ucCTOYHHMKA TOKa M €ro
BHYTPEHHETO COMPOTUBIICHUS; HAOII0IeHUE

anekTponu3a.  OObSICHEHHE  OCHOBHBIX
MIPUHIUIIOB nencTBus TEXHUYECKUX
YCTPOHCTB M TEXHOJOIMH, TaKUX Kak:
amIrepmerp, BOJIbTMETD, peocrar,
UCTOYHUKM TOKa, 3JEKTPOHArpeBaTesbHbIC
pudopHl, AJIEKTPOOCBETUTENbHbIE
npuboOpel, TEPMOMETP  CONPOTUBJICHMUS,
BAKYYMHBI  JMOA,  TEPMHUCTOPbl U
dboTope3ucTopsl, MOJIYITPOBOIHUKOBBIN

IUoj, TalbBaHWKA; W  YCIOBUM  HX
0€30MacHOro MPUMEHEHHsI B MPAKTUUECKOU
JKU3HU.

PemieHue  pacu€rHpIX 3ama4y  C  ABHO
3aJaHHOU busnuecKoi MO/ EJIBIO c
HCIOJB30BAHUEM OCHOBHEIX 3aKOHOB H
bopmyn TEMBI «ITocTostHHBIN
ANEKTpUYeCKuid  Tok».  Pacno3HaBaHue
(Gu3HYECKUX SBJICHUA B YYEOHBIX OIBITAX U
OKpY)Kalollel  KU3HU: AIIEKTpUY eCKas
MPOBOAUMOCTb, TEILIOBOE, CBETOBOE,
XUMHYSCKOES, MATHUTHOE JCHCTBUS TOKA.
AHanm3  JJIGKTPUYECKUX  SIBICHHUH U
MPOILIECCOB B IEMNSAX MOCTOSIHHOTO TOKa C
HCIIOJIb30BAaHMEM 3aKOHOB: 3akoH Owa,
3aKOHOMEpPHOCTH  MOCIEAOBATEILHOIO U
MapajuleIbHOrO0 COEIUHEHUSI MPOBOJIHHUKOB,
3akoH Jl>xoyJssi-JleHuna.

Onucanue U3y4EHHBIX CBOMCTB BEUIECTB U
AIIEKTPUYECKUX SBJICHUHN C HCIOJIb30BaHUEM
(U3MYECKMX  BEJIMYMH:  DJIEKTPUUYCCKUU
3apsi, cuJia TOKa, AJIEKTPUUECKOE
HaIpsHKCHHE, AIEKTPUUECKOE
COMPOTUBJIEHUE, PA3HOCTb MOTEHUIHUAJIOB,
9]J1C, pabora ToKa, MOIIHOCTh TOKA.
Hcnonp3oBaHue WH(POPMAIMOHHBIX
TEXHOJIOTUH s MOHCKa,
CTPYKTYPUPOBAHHS,  HUHTEpIpEeTaluu |
MpeIcTaBICHUs] HHPOPMAIIMH TTPU
MOATOTOBKE COOOIIEHUH O TMPUMEHCHHH
3aKOHOB ITOCTOSHHOI'O TOKa B TEXHHUKE H
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TECXHOJOI'UAX

MarnuTHoe noJie. JJeKTPOMar HUTHAasI
HHAYKLIHUS

[IpoBeneHne  SKCHEpPUMEHTA:  U3yuEHUE
MarHUTHOTO TIOJII KATYHUIKH C TOKOM;
UCCIIEZIOBAaHUE  JEUCTBUS  MOCTOSHHOTO
Mar"HuTa Ha paMKy C TOKOM; MCCIEIOBaHUE
ABJICHUSI 2JIEKTPOMArHUTHON MHIYKIUH.
OO0bsicHeHUE OCHOBHBIX MNPUHITATIOB
JIECTBUS TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: MTOCTOSTHHBIE MarHMThl,
AJIEKTPOMAarHUTHI, AIIEKTPOJIBUTATEIb,
YCKOpUTENN 3JIEMEHTapHbBIX 4acTHll,
WHAYKIMOHHAs I€4b, W YCIOBUH HX
0e3011acHOr0 MPUMEHEHUS B MPAKTUUYECKOM
KHU3HU.

Pemenne pacuéTHbIX 3a1a4 Ha IPUMEHEHHE
dopmyn Tembl « MarHuTHOE 1oJe. DIEKTPO-
MarHuTHas UHAYKLHS. Pemenue
KaueCTBEHHbIX 3aJjady C ONOpod Ha
U3YyYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTU U
¢usnyeckue sBIEHUS TeMbl «MaruurHoe
noje.  DJEKTPOMAarHUTHas  UHAYKLHS.
Onpenenenue HaIIPaBJICHUS BEKTOPA
MHAYKLIHMHA MarHMUTHOIO IOJIsl IPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopenna.
Pacno3naBanue Qu3uueckux sBIECHUN B
y4eOHBIX ONBITaX U OKPYXAIOUIeH XKU3HU:
B3alMOJEHCTBUE MarHuToB,
JIEKTPOMAarHuTHasT WHAYKLHUA, JeHCTBUE
MarHMTHOIO I0JI Ha NMPOBOJHUK C TOKOM H

JIBUOKYILUKACS 3aps. Ananmus
ANEKTPOMArHUTHBIX SIBIIEHUN C
HCII0Jb30BaHUEM 3aK0HA

ANEKTPOMAarHUTHOM MHIYKIUH.

Onucanue U3y4YEeHHBIX CBOMCTB BEILECTB U
AJEKTPOMAarHUTHBIX SIBIICHUH C
WCIOJIb30BaHUEM  (PU3WYECKUX BEJIMYMH:
WHIYKIIMS MarHUTHOTO MOJIs, cujla AmIiepa,
cuna JlopeHua, MHAYKTUBHOCTh KaTYIIKH,
SHEpPrusi JJEKTPUUYECKOTO0 KM MarHUTHOTO
rmonen

Paznen V. KoJsie0anust 1 BOJTHBI

MexaHu4ecKHe U JIeKTPOMATHUTHBIE
KoJe0aHus

IIpoBeneHne SKCIEPUMEHTA: MCCIENOBaHUE
3aBUCHMOCTH I€pHOJa MalbIX KojeOaHui
rpy3a Ha HUTH OT JUIMHBI HATU U MAacCChl
rpy3a; MCCIEA0BAHUE NEPEMEHHOIO TOKA B
LEeNU U3 IOCJIEI0BATEIbHO COCIUHEHHBIX
KOHJICHCATOPa, KaTyIIKU U PE3UCTOPA.

OOnbsacHeHne OCHOBHBIX MIPUHIUIIOB
JIECTBUS TEXHUYECKUX YCTPOUCTB, TAKUX
KaK: DJJIEKTPUUYECKHI 3BOHOK, TI'€HEpPaTop
IIEPEMEHHOT 0 TOKA, IMHUU JJIEKTpOIIepeaay;
U YCJIOBUM MX 0€30IaCHOr0 INPUMEHEHUs B
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IIPAKTUYECKOM KU3HU. Penenne pacu€THbIX
3aJa4y  C SABHO 3aJaHHOM (hU3HUYECKOM
MOJIENIBI0 C HCIIOJIb30BAHMEM OCHOBHBIX
3aKOHOB ¥ (OpMYJ,  ONHCBHIBAIOLIMX
MEXaHUYECKUE U DIIEKTPOMAarHUTHbIE
KoJe0aHusl.

OnncaHue W3y4EHHBIX MEXaHWYECKUX W
JIEKTPOMAarHUTHBIX KoseGaHuit c
UCMOJb30BaHUEM  (U3NYECKUX BEIUYHH:
NEepHOJ] M YaCTOTa KoJIeOaHU|, aMITUTy1a U
¢daza xosiebaHMil, 3apsn M CHJIa TOKa B
polecce rapMOHUYECKHX
AIIEKTPOMArHUTHBIX KOJeOaHUH.

Pemenue kauecTBEHHBIX 3a7a4 ¢ OOPOI Ha
W3yYEHHBIE  3aKOHBI, 3aKOHOMEPHOCTH,
ONKCBIBAIOIINE MEXaHUYECKUE u
AJIEKTPOMAarHUTHbBIE KOJIEOAHMUSL.

PaGora B rpynmax mpu IJIAHUPOBAHUM,
IIPOBEJCHUN U UHTEPIIPETALUU PE3YJILTATOB
ONBITOB, W AHAJIU3€ JONOJHUTEIbHBIX
MCTOYHUKOB HH(POPMAIIMU IO TEME

MexaHuyeckue u IJICKTPOMAIrHUTHBIC
BOJIHbI

OObscHenue OCHOBHBIX MPUHIUIIOB
JICUCTBUSI ~ TEXHUYECKUX  YCTPOHCTB U
TEXHOJOTUM, TaKUX KaK: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YIBTpa3ByKOBast
JIMaTHOCTUKA B TEXHUKE M MEIULUHE,
panap, paguonpuEMHUK, TENEBU30D,
anTeHHa, TenedoH, CBU-neub;, u yciaoBHid
ux 0e301acHOro MPUMEH EHUS B
MPAKTHYECKON KU3HHU.

Pemiennie pacu€THBIX M KAYECTBEHHBIX
3a7la4 C OMOPOM Ha H3yUYECHHBIE 3aKOHBI U
3aKOHOMEPHOCTH, ONMCHIBAIOIIM E
pacnpoCTpaHeHue MEXaHUYECKUX u
AJIEKTPOMAarHUTHBIX BOJIH. Mcnolsib3oBaHue
MH(GOPMAITMOHHBIX TEXHOJIOTUIA [T TTOMCKA,
CTPYKTYPUPOBAHMS,  HUHTEpIpeTaluu |
IIpeJICTaBJICHHUS uHbOopMaluu npu
MOJITOTOBKE COOOIICHHUI 00 MCIOIb30BAHUHI
AJIEKTPOMArHUTHBIX BOJH B TEXHUKE.
VYuacTue B JTUCKYCCUU 00
AJIEKTPOMarHUTHOM 3arps3HEHUH
OKpyKatole cpenpl. PaGota B rpymnmax
Opy  IUIAHUPOBAHUM,  [POBEACHUH U
MHTEPIPETALMU  PE3yJIbTAaTOB OIBITOB, U
aHallM3€  JONOJHUTEIbHBIX  HCTOYHHKOB
nH(pOpMaIUH 110 TEME

Onruka

[IpoBenenne skcrnepuMeHTa: HAOMIOJCHUE
JMCIIEPCUU CBETA; U3MEPEHHUE IOKa3aTels

IPEeTTOMIICHUS CTEKJa; HCCIIENOBAHNUE
CBOWCTB M300payKEHU B JINH3AX.
OO0bsicHeHUE OCHOBHBIX MIPUHIUTIOB
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JEUCTBUAA  TEXHUYECKUX  YCTPOUCTB U
TEXHOJIOTHM, TaKMX KakK: OYKM, JIyna,
¢doroanmapaT, MNPOEKUMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA,
IuQpakMoHHass pemeéTka, MNOIIPOUI; HU
ycIoBUH HX 0€30MacHOr0 MPUMEHEHHS B
IIPAKTUYECKOMN KU3HU. Pemenne pacu€THbIx
3aJa4y C SBHO 3aJaHHOW (PU3MYECKOM
MOJIENIBI0 C HCIOJb30BAHMEM OCHOBHBIX
3aKOHOB U (OpMYJT TE€OMETPHYECKOU
OITHKH.

IToctpoenne u onucaHue H300paKeHUs,
CO371aBa€MOro IMJIOCKUM 3€pKajoM, TOHKOU
JINH30H. Pacno3naBanue  Qu3mueckux
ABJICHUM B OIBITAX U OKPY)KAIOIIEH KU3HU:
IPSIMOJIMHEWHOE PACIPOCTPAHEHUE CBETAa,
OTpa’keHUE, IPEIOMIICHUE, HHTEp(epeHLus,
qubpakuMss M [OJSIpU3alMs  CBETA,
qucrepcusi  cBera. AHaIUW3  ONTHYECKHUX
ABJICHUH C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
IPSAMOJIMHENHOIO PacIpOCTPAHEHUsl CBETA,
3aKOHBl ~ OTPAXKEHHsSI  CBETa,  3aKOHBI
IIPEJIOMIIEHHS CBETA.

OnucaHue  ONTUYECKMX  SBIEHUU  C
UCIIOJIb30BAaHUEM  (DU3MYECKUX  BEJIUYMH:
(OKyCHOE pacCTOSHUE M ONTHYECKass CUja
JIMH3bI

Pasznes VI. OcHOBBI cieMAJIBLHO T€OPUU OTHOCUTEJIbHOCTH

OcHoBBI CIIEHHAJIBLHOM TEOpUHU
OTHOCHUTCJIBHOCTH

Pemenne kauecTBEHHBIX 3ajlad C OMOPOM Ha
W3yYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U
¢usnueckne sBiaeHUsT 1o TeMe «OCHOBBI
CTO». Ucnonb3oBaHue WH(OPMaLMOHHBIX

TEXHOJIOTUH JUISL IIOHCKa,
CTPYKTYPUPOBAHUSL ~ HHTEpPOpETAllMM U
IIPECTABIICHHUS uH(popMaLuu pu

MOATOTOBKE  COOOIIEHHH O  TrpaHUIax
MPUMEHUMOCTH KJIACCHUYECKOM MEXaHUKH U
ocoBax CTO

Pa3znen VII. KBanToBas pusuka

Jj1eMeHTbI KBAHTOBOI ONITHKH

OObsicHeHne OCHOBHBIX MIPUHITUTIOB
JIEHCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX
Kak: GOTO3IEMEHT, POTOAATYMK, COITHEUHAS
Oatapes, CBETOAMOA; U YCIOBUH HX
0€30MacHOro MPUMEHEHHsI B MPAKTUYECKOU
J)KU3HU. PelieHne pacu€THBIX 3a/lad C SBHO
3alaHHOM  (DUBMYECKOM  MOJENbI0  C
HCIIOJb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopMyI KBAHTOBOW ONTHKH.

Pemenne kauecTBEHHBIX 3ajlad C OMOPON Ha
W3yYEHHbIE  3aKOHBI,  3aKOHOMEPHOCTHU
KBaHTOBOH OITHUKH. Pacno3naBanue
(du3HUecKuX SBICHUN B YYEOHBIX OMNBITAX:
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dorosnexkTpuueckuii  3ddexT, cBeToBOE
JIaBIICHUE.

Onucanue U3y4E€HHbIX KBAHTOBBIX SIBJICHUM
u MPOIIECCOB c K CIIOJIb30BaHUEM
buznUecKux BEJIMYMH: CKOpPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, YHEPrUs U UMITYJIbC (POTOHA

CrtpoeHue aToma

[IpoBenenne skcrnepuMeHTa: HAOMIOJCHUE

JMHEN4aToro CIIEKTpa. OOBbsicHeHUE
OCHOBHBIX IMPUHIIUIIOB )ICI>'ICT BHsL
TEXHUYECKUX  YCTPOWCTB, TAaKHUX  KaK:
CIIEKTPOCKOII, nasep, KBaHTOBBIN

KOMIIBIOTEP; M YCIOBUH HX O€30MacHOro
MPUMEHEHUS B TPAKTUYECKOM JKHU3HH.
Pemenne kauecTBEHHBIX 3a/1a4 C OIIOPOM Ha
U3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
¢usnyeckue sBieHus no teme «CrTpoeHue
aTomay.

Pacno3naBanue Qu3uueckux sBIECHUI B
Y4EOHBIX OIBITAX: BO3HUKHOBEHUE
JUHENYaTOro CIEKTpa. AHalIW3 KBAaHTOBBIX
IIPOLIECCOB U SBJICHUH C MCIOJb30BAHUEM
nocryiatoB bopa

ATOMHOe AP0

[IpoBeneHne y4eHUYECKOTrO HKCIIEPUMEHTA:
HCCJIEZIOBAHNE TPEKOB YacTHIl (110 TOTOBBIM
dotorpadusim). OOBsICHEHHE OCHOBHBIX
MIPUHITUTIOB JENCTBUS TEXHUYECKUX
YCTPOMCTB, TaKMX Kak: JO3UMETp, Kamepa
BunbcoHa, saepHBI peakTOp, AaTOMHas
Oom0a; u ycioBHii WX 0e30MacHOro
MPUMEHEHUS B TPAKTUYCCKON KU3HH.

Perienre kauecTBEHHBIX 33/a4 C OMOPOH Ha
M3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH H
¢usnyeckue sBIEHUS MO TeMe «ATOMHOE
ATPO». PacnioznaBanue (u3nuecKkux
SABJIEHUA B  y4eOHBIX OMNBITAX ©U B
OKpY)KAIOIIed JKW3HU: €CTECTBEHHAs U

HCKYCCTBCHHAs PAAUOAKTUBHOCTD.
Omnucanue HN3YUYCHHBIX KBAHTOBBIX SIBJICHUM
u IIponeccoB C HCIIOJIB30BaHUECM
(1)I/I3I/I‘~ICCKI/IX BCJIIMYHH: nepnuon

MoJIypacrajaa, »SHEpPrusi CBSI3U AaTOMHBIX
sanep.

AHanmM3  TpoIeccoB W SIBJIGHUH  C
WCIIOJb30BaHUEM 3aKOHOB U TIOCTYJIATOB:
3aKOH COXPaHEHHUS DJIEKTPUUYECKOro 3apsja,
3aKOH COXPaHEHHS MacCOBOTO  YHCIIA,
noctynatel bopa, 3aKOH paaMOaKTUBHOTO
pacnaja.

Hcnons3oBanue WH(pOpPMAIIMOHHBIX
TEXHOJIOT Uit JUISE MOMCKa,
CTPYKTYPUPOBAHUS,  HUHTEpPIpETalluu |
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IIPEICTABIICHHUS uH(popMaLuu pu
[OJrOTOBKE COOOILIEHUI O MNpUMEHEHUH
3aKOHOB KBAaHTOBOW (HU3UKU B TEXHUKE U
TEXHOJIOTHUSIX

Paznea VIII. DiieMeHTBI aCTPOHOMHY H aCTPOPU3HMKH

DJIeMEeHTBI ACTPOHOMHUH CHUCTEMaxX, B MEXIaJJaAKTUYECKOU Cperne;
U acTpOopU3UKH

I[TonroroBka  COOOIIEHHMI O  MeToIax
MOJIyYEHUsI HAay4YHBIX aCTPOHOMHYECKHX
3HAHWMW, OTKPBITUAX B  COBPEMEHHOMU
aCTPOHOMMUHU. Brmmonaenue 3aJIaHuH,
MPOBEPSIOIIHNX BJaJICHUE
OCHOBOMOJIAralOIIMMU  ACTPOHOMUYECKUMU
MMOHSITUSIMH, TTO3B OJISTFO IIUMM
XapaKTepU30BaTh MIPOLIECCHI,
NpOUCXOMAIME B 3BE3MaxX, B 3BE3NHBIX

JBIKEHHE HEOECHBIX TeJ, IBOJIIOLMIO 3BE3]
u Becenennon.

[IpoBenenre HAOMIOICHUIT HEBOOPYKEHHBIM
IJ1a30M C UCHOJb30BAHUEM KOMIIBIOTEPHBIX
MPUIIOKEHHUHN U1l ONPENEICHUS MMOJ0XKEHUS
HEOECHBIX O0BEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBbIE CO3BE3/1Ms CeBepHoro
nonymapus v sipkue 3BE3Abl. IIpoBeneHue
HaOMOACHUH B Teneckon JIyHBI, IIJIAHET,
MneuHoro ITytu

4.3. Kpurepuu OueHKH pe3ya1bTaToB 00y4eHust

4.3.1. Kputepuu oleHKH 3K3aMeHa

OrneHka 3K3aMeHaTopa,
YPOBEHb

Kputepun

«OTJINYHO», BBICOKUH YPOBEHb

OOyyJarommicss IMoKaszajl IMPOYHBIC 3HAHWUS OCHOBHBIX ITOJIOKCHUI
y4eOHOM TUCIMITIIMHBI, YMEHUE CAMOCTOSTEIILHO PEIIaTh KOHKPETHBIC
MPAaKTUYeCKUE  3a/1a4d  TIOBBIIICHHOW  CIIOKHOCTH,  CBODOOJIHO
WCIIONIb30BaTh CIPABOYHYIO JIUTEpPATypy, JHelarb OOOCHOBaHHBIC
BBIBOJIBI

«XOpOIIO», MTOBBIICHHBII
YPOBEHb

OOyuaromuiicsi TMOKa3ajdl MPOYHBIE 3HAHWA OCHOBHBIX MOJOKEHUHN
y4eOHON AUCLIUITIIMHBI, YMEHHE CaMOCTOSTEIbHO PEIIaTh KOHKPETHbIE
MpaKTUYEeCKUEe 3aJadd, MPeaycCMOTpeHHble paboueil mporpamMmmoi,
OpUEHTHPOBATbCS B PEKOMEHIOBAHHOM COPAaBOYHOW JIUTEPATYPE,
yMeeT NPaBUJIbHO OLEHUTH IOJIyYEHHbIE PE3YJIbTaThL.

«YZOBJIETBOPUTEILHON,
TTOPOTOBBIN YPOBEHD

OOyyarommiicsi TIOKa3aJd 3HAHHUE OCHOBHBIX TOJIOKEHHHA Yy4eOHOU
JUCIMIUIMHBI, YMEHHE TOJIYYHTh C TIOMOILBIO MPENoAaBaTess
MPABWJIBHOE PELIEHUE KOHKPETHOM MPAKTUYECKOW 3aJaud M3 4YHUCia
MpEeIyCMOTPEHHBIX ~ pabodell  MporpaMMoii,  3HAKOMCTBO  C
PEKOMEHIOBaHHOM CIIpaBOYHOU

«HCYOOBJICTBOPUTCIILHO»

[Ipu orBere oOywaromierocs: BHISBHIMCH CYIIECTBEHHBIE MPOOENHl B
3HAHHUAX OCHOBHBIX TTOJIOKEHHH y4eOHOH JWCIMIUIMHEL, HEYMEHHE C
MOMOIIBI0  TpEernojaBaTeNs MOMyYUTh  TMPaBUIBHOE  pelIeHHe
KOHKPETHOM DPAKTUYECKOM 3aJaud M3 YHClia IPEAYCMOTPEHHBIX
paboueil mporpaMmoii yaeOHON TUCUUIIIMHBL
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4.3.2. Kputepuu oueHku Aup¢epeHINPOBAHHOIO 3a4eTa

OueHka 3K3ameHaropa,
YPOBEHb

Kpurepun

«3a4TeHo (OTJIMYHO)Y,
BBICOKUI YPOBEHb

o0yyaronuiics rayooKo U MPOYHO YCBOWJ BECHh MPOTrPaMMHbBIN
MaTepual, HCYEpHbIBAIONIE, MOCIEN0BATeIbHO, TPAMOTHO H
JOTUYECKH CTPOHMHO €ro u3jaraer, He 3aTpyAHseTcs C
OTBETOM  MpH  BUAOM3MEHEHUH  3aJaHUs,  CBOOOIHO
CIIpaBJIAETCS C 3aJadyaMd M MPAKTUYECKUMH 3aJaHHIMH,
NpPaBWIBHO OOOCHOBBIBACT TPHUHATHIC PpEIICHUS, yMEeT
CaMOCTOATENIBHO 0000ImaTh W M3JIaraTb MarTepuas, He
JIOITyCKast OIHOOK.

«3a4TeHo (XopoIIo)»,
TIOBBIIICHHBIH YPOBEHb

oOyyarouuiicss TBEpAO 3HAaeT NPOrpaMMHBIA MaTepual,
IPaMOTHO M II0 CYUIECTBY H3JIaracT €ro, HeE JOIyCKaeT
CYLIECTBCHHBIX HETOYHOCTEM B OTBETE HA BOIPOC, MOMKET
IIPABUJIBHO IIPUMEHSATh TEOPETUYECKUE TOJIOKEHUS U BJIAJIEET
HEOOXOAMMBIMU YMEHMSIMM M HABBIKAMHU IIPU BBIIOJIHEHUU
IIPAKTUYECKUX 3aJaHUMN.

«3a4TeHo
(YIOBJIETBOPUTEIIBHO)Y,
HIOPOT'OBBIIl YPOBEHb

00y4arolMiicss yCBOMJI TOJIBKO OCHOBHOM MaTepuall, HO He
3HAaeT  OTAEJBHBIX  JeTajel, JOMyCKaeT HETOYHOCTH,
HEJIOCTaTOYHO  IpaBUJIbHbIE  (OPMYJIUPOBKM, HapylIaer
IOCJIEZIOBATEIbHOCTh B H3JIOKEHWU  IPOrPaMMHOI0
MaTepuana M UCHBITHIBAET 3aTPYAHEHUS B BBIIOJIHEHUU
IIPAKTUYECKUX 3aJaHUM.

«He 3auteHo
(HEY1OBJIETBOPUTEIIHLHO)»

0o0y4Jaromuiicss He 3HaeT 3HAYUTEIBLHON YacTh MPOTrPaMMHOTO
MaTepHaia, JIOMyCKaeT CYyIIeCTBEHHbIE OMMOKH, C OOJILIIUMU
3aTPYAHCHHUAMU BBITIOJIHACT MPAKTUYCCKUE 3a1aHUA, 3aJa4n.

4.3.3. Kputepuu o1leHKH TeCTHPOBAHMSA

Onenka, ypoBeHb

Tloka3aTenns OllEHKHU

«OTIMYHOY, BEICOKHI

He menee 90 % OasuioB 3a 3a7aHUs TECTA.

«Xopomo», IpOoJABUHYTHIA

He menee 75 % 0aiuioB 3a3agaHus TECTA.

«Y 1OBJIETBOPUTEIBHO, IIOPOr OBBIN

He menee 55 % 0aiuioB 3a3agaHus TECTA.

«HeynoBiaeTBOPUTEIBLHOY Menee 55 % 6atoB 3a 3a1aHus TeCTA.

4.3.4. Kputepuu OLEHKH YCTHOI'O OMpoca

Onenka,ypoBeHb

Kpurepun

«OTIIMYHO», BBICOKHI YPOBEHb

CTABUTCS B CITy4ae 3HAHU, TOHUMAHHS, TTTYOUHBI YCBOCHHS
00y4aronmMMcs BCero 00bemMa mporpaMMHOro MaTepHanna;
YMEHUS BBIIAENATH IJIAaBHBIE IOJIOKEHHS B U3yUYCHHOM
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MaTepuaie, Ha OCHOBaHUU (PaKTOB U IPUMEPOB 00001LATS,
NeNaTh BBIBOJIbI, YCTAHABIMBATh MEKIIPEIMETHBIE U
BHYTPHUIIPEIMETHBIE CBSI3U, TBOPYECKU TPUMEHSATh
[10Jy4YEHHbIE 3HaHUS B HE3HAKOMOM CUTYyallMH; OTCYTCTBHS
OIIMOOK U HEJOYETOB IIPU BOCIPOM3BEIECHUHU U3YYEHHOIO
MaTepuaa, IpU YCTHBIX OTBETAaX, yCTPAHEHUS OTAEIbHBIX
HETOYHOCTEH C MOMOIIBIO JOMOJIHUTENbHBIX BOIIPOCOB
MpernoaaBaTessi; COOM0IeHNS KYIbTYPhl MUCbMEHHON U
YCTHOM peur, mpaBusl 0pOpMIIEHUS MUCbMEHHBIX padoT.
CTaBUTCS B ciydae 3HaHHs BCEro U3y4EeHHOI'0 MaTepuasa;
[YMEHMS BBIACIATH TJIABHBIE MTOJI0KEHUSI B U3YYEHHOM
MaTepHale, Ha OCHOBaHUH (DAaKTOB U IPUMEPOB 0000IIATH,
NieNaTh BBIBOJIbI, YCTAHABIMBATh MEKIIPEAMETHBIE U
BHYTPHUIIPEIMETHBIE CBS3U, TPUMEHSATDH MOy4EHHbIE 3HAHUS
Ha NPAKTUKE; HAJIMY1e He3HAUNTEIbHBIX (HErpyObIX)
OIIMOOK P BOCIIPOU3BEIEHUH U3y4YE€HHOIO MaTepuaa;
COOJIIOJIEHUS] OCHOBHBIX IPAaBUJI KYJIbTYpPbI IHCbMEHHOM U
YCTHOM peuH, IpaBusl 0pOpMIIEHUs TUCbMEHHBIX padoT.
CTaBUTCS B Cily4ae 3HaHHUS U YCBOEHMs MaTepHalla Ha YpOBHE
MUHUMAaJIbHBIX TPEOOBAHUM MTPOrPaMMBI, 3aTPYIHEHUS IPU
CaMOCTOSITEIbHOM BOCHPOU3BEIEHUH, HEOOXOIUMOCTH
HE3HAUUTEIbHOMN MOMOIIY PEnoiaBaTelis; yMeHHus padoTaTh
«yZIOBJIETBOPUTEIBHOY, Ha YPOBHE BOCIPOM3BEIEHMSI, 3aTPYAHEHUS IIPU OTBETAX HA
MOPOT'OBBIN YPOBEHb BHJION3MCHCHHBIC BOIIPOCHI; HAMYHS 1-2 rpyObIX OMIMOOK,
HECKOJIbKMX HErpyObIX PpHU BOCIPOU3BEACHUH U3yUYEHHOIO
MaTepuia; HE3HAUUTEIbHOT O HECOOIII0IEHUSI OCHOBHBIX
MpaBWJI KyJIBTYpPbI MUCbMEHHOM U YCTHOM peuH, MpaBuil
0(hopMIIEHUS ITMCbMEHHBIX PadoT.
CTaBUTCS B cilydae 3HaHUS U YCBOSHMs yueOHOro MaTepuasa
Ha YPOBHE HMKE€ MUHUMAJbHBIX TPEOOBAHUI MPOrpaMMBbl;
OTCYTCTBMSI YMEHUsI pabOoTaTh Ha YPOBHE BOCIIPOU3BEACHMUS,
3aTpyJHEHUS [IPU OTBETaX HA CTAHJIAPTHHIE BOIIPOCHI;
«HEYIOBJIETBOPUTEIHFHO»  HAJIMYUS HECKOIbKUX IPYOBIX OMIMOOK, OOJBIIOro Yncia
HerpyObIX MpU BOCIPOU3BEICHUH U3yUYEHHOT0 MaTepHaa;
3HAYUTEJILHOIO HECOOJIOACHUSI OCHOBHBIX MPABUII KYJIbTYPhI
MICbMEHHON M YCTHOU peuu, npaBui 0(hopMIICHHS
MUICbMEHHBIX padoT.

«XOPOIIO», TOBBIIEHHBIN
YPOBEHb

4.4. OueHo4HbIe CpeaCcTBA IS NMPOBeIeHUs] TEKYIIero KOHTPOJIS ycleBaeMOCTH

TecToBbIe 3a1aHUSA

1.Bo3MOXHO mepenaTh HEKOTOPOE KOJIMYECTBO TEIJIOTHI ONPEAEIEHHOI0 KOJINYECTBA BEIIECTBA
0e3 U3MEHEHUSI €ro TeMIepaTypsl?

a) Bo3aM0OXxHO TOJIBKO B Cilyyae, eciid MPOUCXOAUT (ha30BbIi Iepexo 1 BEelecTBa.

0) Bo3MOXHO TOJILKO B cllydae, €CJIi BEIISCTBO BBITOJIHIET PaboTy.

B) HeBo3moxHO.

2.21eKTpUUECKHIl 3apsi/l MOSIBISETCS IPU:

a) [lomyuenue Tenna.

0) DIeKTpOMarHuTHOW WHYKIIUH.

B) TpeHust, NpUKOCHOBCHHSI, BIUSTHHS

3.3akon KynoHa — 3To 3aKoH:
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a) KoTtopslii onpenenser BeIMUYUHY U HAalIpaBJIEHUE CUJIbI B3aUMOJCHCTBUS.
6) KoTopslii onuckiBaeT CKOPOCTh MOTOKA TOYEUHOT O 3apsija.
B) KoTopsIil onpenensieT MHTEHCUBHOCTD 3JIEKTPOMArHUTHBIX B3aUMO/ICH CTBUH.

4. HanpssKeHHOCTh — 3TO:

a) Cuna, ¢ KOTOPOM ANEKTPUUECKOE MoJIe AEUCTBYET Ha €AMHUYHBINA MOJIOKUTEIbHBIN 3apsil.
0) CBsi3b MEXy BXOJTHBIMH U BBIXOJHBIMU 3JIEMEHTAMH.

B) Ocobas ¢popma MaTeprun, KOTOPYIO CO3JIAIOT IIEKTPUIECKUE 3aPSIIbI.

5.1IpuHIUI Cyneprno3HuIUU TTOJIEN SBIISFOTCS:

a) Pe3ysibTat BO37€iCTBYUS HA YACTHUIY HECKOJLKUX BHEIIHUX CHIL.
0) CtocoOHOCTh (PU3NYECKUX TIOJIEH K HAJIOKCHHIO.

B) COBOKYITHOCTH JIBYX OJIMHAKOBBIX TOUCYHBIX 3aPS/IOB.

6.0T1 uero 3aBUCUT pabOTa CUJI JIEKTPOCTATUY ECKOTO TOJIS:
a) OT GopMbI ABUKEHHS TOUKH.

0) OT TMAJIEKTPUYECKUX CBOWCTB.

B) OT 3apsa, BHECEHHOI0 B JIEKTPUUECKOE TIOJIE.

7.OHepreTu4ecKuil NOTEHIHAN — 3TO:

a) [loBepxHOCTB, BO BCEX TOUKAX KOTOPOI OAMHAKOBBIN MOTEHIUAL.
6) PaGoTa momst mo nmepeMeneHuIo moI0KUTEIbHOTO 3aps/ia.

B) DHEprusi €eIMHUYHOTO 3aps/ia, PACIIOI0KEHHOI'0 B 3TOH TOUKE.

8.Uemy paBHa pa3HOCTb MOTEHIIMAJIOB:

a) HpOI/ISBe)IeHI/IG IMPOTHUBOIIOJIOXHBIX TOYCYHBIX 3apsAdO0B, PACIOIOXKCHHBIX Ha HCKOTOPOM
PaCCTOSTHHN.

6) PaboTe a5eKkTpryecKoro moJs o nepeMenieHuIo eAMHIYHOr0 3apsa/a.

B) HampspkeHHOCTBIO CO CMEIIeHHEeM 3JIEKTPOHOB.

9.Kakue MeTasibl IpOBOASAT TOK:
a) 30J10TO, XpOM, aTFOMUHUH.

6) Menp, maprasell, IUTyTOHUH.
B) Menb, aJlFOMUHUN, MapraHell.

10.2nexTpruyeckast MHIYKIHS BO3HUKAET KOTJa!

a) HanpspxenHnocTs npoBoaHuKa paBHa 0.

0) K teny npenogaecTs Ipyroe 3apsyKeHHOE TENO.
B) He cymecTBytoT CBOOOIHBIC ICKTPOHBI.

11.DO5exkTpocTaT4ecKO€ NHIYKIHS — ITO:

a) 3amuTa OT BPeIHOr0 BO3JIEHCTBUS IEKTPUUECKOrO MOJIS.

0) BemectBa, cogeprkaiue “cBOOOTHBIE JIEKTPOHBI .

B) Bun snextpusanuu, BO BpeMsi KOTOPOW IPOMCXOAMUT IEPEPACHPENEIECHUE DIEKTPUUECKUX
3aps/10B.

12.TennoBoi paBHOBECHUEM HA3bIBAKOT COCTOSHUE, IPH KOTOPOM:

a) Pabota, KOTOpYIO BEITIOJHSIET CUCTEMA, PaBHA MOTYYEHHOW KOJMYECTBA TETIJIOTHI.

6) Cucrtema noxyvaeT onpeaeeHHOE KOJUYECTBO TEIIOTHI, HO HE BBIMOJIHAET padoTy.

B) Bce Makpockonuueckue napaMmerpsl CUCTEMBI, KaK YTOIHO, JOJITO OCTaIOTCSI HEU3MEHHBIMHU.

13.Kakoe MUHMMaJIbHOE KOJIMYECTBO PE3UCTOPOB C CONPOTUBIEHUEM 110 12 KOM noHanoodures,

YTOOBI 3aMEHUTH OJIMH PE3UCTOP C COMpOTHBICHUEM 16 KOM:
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a) 3.
0) 4.
B) 6.

14.Ha paccrossHun 10 cM OT TOYEYHOr0 3aps/ia MOAYJb HANPSKEHHOCTH AJIEKTPUYECKOrO MO
paBHa E. UeMy paBHa MOXyJIb HAIpsSHKEHHOCTH JJIEKTPUYECKOrO IOJISI B TOYKE, HAXOASIIEHCS Ha
pPacCTOSHUU 5 CM OT 3TOrO 3apsijia:

a) 6E.

0) 4E.

B) 2E.

15.Hanpsxenue B cetu noseicuaack ¢ 200 1o 240 B. Bo ckosbko pa3 yBelIMYMIACh MOUTHOCTh
TOKa B JIaMIaX, BKJIFOYEHHBIX B CETh:

a)l.2

0) 1.44

B) 0.8

16.OTHOCUTENBHO MEPBOI CHCTEMBI OTCYETa METEOPHUT JABHKETCS CO CKOPOCTBIO 6 KM / ¢, a B
OTHOILIEHUU BTOPOH — CO CKOPOCTBIO 8 KM / ¢. OmpenenuTe HAaUMEHBIIYI0 BO3MOXHYIO CKOPOCTH
JBUKCHUS BTOPOU CHCTEMBI OTCUETa OTHOCHTEIHHO TIEPBOM:

a) 2 km/c.

0) 3 xm/c.

B) 4 KM/C.

17.AMmnTya KojiebaHui Tenna Ha npykuHe papHa 0,5 M. Onpenenure nyTh, KOTOPBINA MPOIILIO
9TO TEJIO 3a MATh NEPHOJOB KOJIEOAHUIA:

a) 10 m.

0) 5 M.

B) 2,5 M.

18.Kakoe siBiieHre 00BSICHSIOT TIOJHBIM OTPAKCHUEM CBETa!
a) Oxpacku Kpblta 6a00YKH.

0) OGpa3oBaHue pajgayrH.

B) CoJIHEUHOE 3aTMEHHE.

19.Bo Bpems uccienoBaHus SIBJICHUS paJlOAKTUBHOCTH METOJOM OTKJIOHEHUS PaJIHOaKTUBHBIX
JIy4eil BBISIBJIEHO, YTO MarHuTHbIM nojeM HE oTknonstorcs:

a) Tonbko anbda-yqu.

0) TosbKO raMMa-JIy4H.

B) Tonbko OeTa-ydmu.

20.5IBieHNE HEBECOMOCTH BO3HUKAET IPU:

a) ebopmaruu Tena.

0) 3aBUCUMOCTb JIaBJICHUS KUIAKOCTU OT ITYyOUHBI.

B) OIMHAKOBBIE YCKOPEHHUS BCEX TEJ BO BpeMs CBOOOTHOTO MaIeHUsI.

21. BO3BHMKHOBEHUS apXUMEL0BON CHJIBI ITPU:

a) 3aBUCUMOCTb JIaBJICHUS KUJIKOCTH OT TTTyOUHBI.
6) Cubl HOBEPXHOCTHOTO HATSKEHHUS.

B) 3aBUCHUMOCTb CUJIbI TSDKECTH OT MACChl TENaA.

22.B0O3HUKHOBEHUE CUJIBI YIIPYTOCTH NPU:
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a) CHJIBI TTIOBEPXHOCTHOT'O HATSKCHHSI.
0) dedopmanuu Tena.
B) OIMHAKOBBIC YCKOPEHUS OT TEJI BO BpeMsi CBOOOHOIO Maj[CHHUS.

23 .Kakoit nporecc Ha3biBaeTcsi AinabaTHBbIi:
a) KommyectBo TennoTel, MOJy4aeT ra3, IMOJHOCTBIO PACXOAYETCsl Ha YyBEIMYEHHE €ro

BHYTPEHHEHN SHEPruu.

rasa.

rasa.

0) Temno, mepenaBaeMoe ra3a, YaCTUUHO PACXOAYETCs Ha YBEJIMUYCHHE BHYTPEHHEU >HEpPruu
B) Bo Bpems pacumpenus raza B TEIJIOM30IMPOBAHHON EMKOCTH IIPOMCXOJIUT €r0 OXJIaXECHUE.

24 .Kaxkoil nponecc Ha3bIBAETCSI U30TEPMUUYECKHI:

a) Bce teruto, 4To nomyyaer ras, 3aTpaunBaeMo€ Ha BBINOJIHEHUE UM PabOTHI.

0) Bo Bpems pacumpeHus raza OH OTIAET TEILIO, @ €r0 BHYTPEHHS DHEPrusl yBEIUUNBAETCS.

B) Temso, nepenaBaeMoe rasa, 4aCTUYHO PACXONYE€TCsl Ha yBEIMUYEHUE BHYTPEHHEH 3Hepruu

25.Kakoii npoliecc Ha3bIBaeTCs U30POXHBII
a) Bce Temuio, uyTo mostydaer ras, 3aTpaunBaeMoe Ha BBHIITOJHEHUE UM PabOThI.
06) KonmuecTBO TEmJIOTHI, NOJy4yaeT ra3, IOJHOCTHIO pAacXOAYETCs Ha YBEIMYEHHE €ro

BHYTPEHHEHN dHEPIUH.

rasa.

B) Temso, nmepenaBaeMoe rasa, 4aCTUYHO PACXOJYE€TCsl Ha yBEIMYEHUE BHYTPEHHEH 3Hepruu

26.Cpena, COOTBETCTBYIOIIECH CBOOOIHBIM AJICKTPOHOM:
a) ['a3.

6) Meran.

B) DJIEKTPOJIUT.

27.Cpena, COOTBETCTBYIOIEH MOTOKUTEIBHBIM U OTPULIATEIEHBIM HOHAM:

a) DJIEKTPOIHUT.

0) JusnexTpuk.

B) [lomynpoBoaHuK.

28.Cpena, COOTBETCTBYIOIIEH 3JIEKTPOHAM, MOJTOKHUTEILHBIM U O TPUIIATEIbHBIM HOHAM:
a) AudneKTpuxk.

0) DIEKTPOIHUT.

B) ['a3.

29.BribepuTe mpaBUIIbHOE YTBEPXKICHHE:
a) Ilo 3akony Owma a1 ydacTka IENH cUja TOKa SBJSIETCS MPSMO MPOMOPIHOHAIbHA

HalpsDKEeHUs, TPHJIOKEHHOrO0 K J3TOM ydyacTka ILend, M O0OpaTHO MpONOpLUOHAbHA K €€
COIPOTUBIICHHUIO.

0) Ilo 3akomy Oma nans yuyacTKa LENM CHJIa TOKAa SBJISETCA INPSAMO IPONOPLUUOHAJIBbHA

CONPOTUBJICHUIO, TPUIIOKEHHOW K OSTOW YydYacTka Lend, M OOpaTHO TWpOMOpLHOHATbHA K €€
COIPOTUBJICHHUIO, BO3BE/ICH B CTEICHbD.

B) Ilo 3akony Owma nns yyacTka LieNM CHUJIa TOKa SBISIETCA MPSMO IPONOPIUOHAIbHA

CONPOTUBJICHUIO, TPUJIOKEHHOW K OSTOW YydacTka Lend, M OoOpaTHO MPOMOpLHUOHATIbHA K €€
HaIpPsHKEHUIO.

30.Ilna3ma — 3to:
a) [loTeHuman, BO3HUKAIOMMK IPY U3MEHEHUN HANPSKEHUS MEKIY TPOBOJIOKON U LIUIHMHIPOM.
6) OueHp Masioe COMPOTHBIIEHHE IENH, BO BPEMsi KOTOPOT'O BO3HHMKAET HOBasi (popMa razoBoro

paspsina.
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B) UaCTUYHO MJIM TTOJIHOCTHIO MOHU3UPOBAHHBIN Ta3.

31. Beibepute BepHbIii 0TBET. TeMiiepaTypa uaeanbHOI0 ra3a MoHu3mIach ot t; = 567 °C no t; =
147 °C. Ilpu 3TOM cpeaHss KHHETHYECKasi SHEPTUsl IBUKECHUS MOJICKYJI ras3a;

a) yMEHbIINIACh B 2 pa3a

0) ymensumiach B 3,85 paza

B) HE U3MEHMUJIACh

r) yBeanuuiach B 3,85 paza

32. Boruucnure. IlnotHocts 301012 p = 19,3 - 10° xr/m®, MosspHas macca M = 197 - 107
kr/moub. CpenHee 3HaueHHe 00beMa, 3aHUMAaeMOro OJJHUM aTOMOM 30J10Ta, PaBHO:

a)0,7 - 102 »m*

6)1,7 - 102 m°

8)2,7 - 102 M

r)3- 102

33. YkaxuTe MpaBUIbHBIA OTBET. B IIMIIMHIIpE MPH CXKATUU BO3/1yXa JaBJICHHUE BO3PACTACT C P1
=70 xIIa no p2. Eciiu Temnepatypa B Havase cxkatus paBHsutack T1= 250 K, a B konnie — T, = 700 K
¥ OTHOILICHHE 00bEMOB JI0 M mociie cxatus Vi/V, = 5, To KOHeYHOe 1aBlIeHHe P2 PaBHO:

a) 350 xIla

0) 482 xlla

B) 562 xIla

r) 980 xIla

34. OTMmeThTe BEpHBIN BapuaHT. MeanbHblil 0JJHOATOMHBIN ra3 coBepiu padoty A = 300 JIx.
Ecnu npomecc Ob11 annabaTHBIM, TO BHYTPEHHS I SHEPTHsl rasa:

a) ymenbimmiacek Ha 600 Jx

0) ymensumtack Ha 300 [Ix

B) HE M3MEHMJIACh

r) yBeanuuiack Ha 300 Jx

35. BeiGepute BepHbIii BapuaHT. [1o KoJybIIeBOM aBTOMOOMIILHOW Jnopore jumHoH L = 9 kM B
OJTHOM HaIpaBJICHUH €IyT TPYy30BO aBTOMOOUIIHL U MOTOIUKINCT. CKOPOCTh MOTOITUKIIMCTA paBHA 72
kM/4. MI3BeCTHO, YTO CKOPOCTh IPy30BOT0 aBTOMOOWJISI MEHBIIIE CKOPOCTH MOTOIUKiMcTa. Ecnm B
HayaJbHBIA MOMEHT BPEMEHM OHHM HAXOJWUJIMCh B OJHOM MeECTe, a 3aT€M MOTOLMKJIHMCT O0OOTHaj
aBTOMOOWJIIb Ha OJTMH KPYyT uepe3 15 MUH, TO CKOPOCTh aBTOM OOUJISl paBHA!

a) 13 km/u

0) 24 xkm/a

B) 36 KM/4

r) 65 KM/9

36. Borunciure. ABTOOYC ABHIKETCS NPSIMOJIMHEMHO U paBHO3aMEIJIEHHO C YCKOPEHHEM a = 2
M/c?. OH yMEHBIIIII CBOIO CKOPOCTH ¢ vi = 20 M/C 10 V2 = 14 M/c 3a Bpemst:

a)lc

0)2c

B)3cC

r)Sc

37. Pemmte 3amauy. ['py3 mMaccoili m HaxoQuTCSd Ha TOPU3OHTAIBHOM MIEPOXOBATOU
noepxHoctu. Iloxg pgelicTBUEM MOCTOSIHHOM cuibl F, HampaBiI€HHOHW TOPU3OHTAIBHO, TPY3
nepeMenaercs Ha pacctodHue L = 16 M 3a Bpems t = 4 c. Eciin koauuueHT TpeHus rpysa 1o
nosepxHoctH k = 0,3, a pabota cunsl F o mepemeniennio rpysa A = 16 x/[’x, To Macca rpy3a paBHa:

a) 15 kr
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0) 30 xr
B) 150 kxr
r) 200 xr

38. Beruucnure. TemnepaTtypa unaeanpHoro rasza nosbicuwiiach ot t1 = 100 °C go tp = 300 °C.

[Ipu sTOM cpenHss KBaJpaTHUHAs CKOPOCTh JBUKEHUS MOJIEKYJI rasa:

63,5 -

a) ymenbmmuiace B 1,54 paza
0) ymensmiach B 1,24 paza
B) HE U3MEHMJIACh
r) yBeauuuiach B 1,24 pasa

39. OrmerbTe BepHblli BapuaHT. [InotHocTs Menu p = 8,9 - 10° kr/m®, MoJIsipHas macca M =
107 kr/mouns. CpenHee 3HadeHIE 00beMa, 3aHIMAEMOr0 OJHIM aTOMOM MEJIH, PABHO:

a)1,2- 1023

6)1,2-10%

8)2,7 - 102 M

r)3-10%m°

40. Beruucnoute. B nuimHApe npu cKaTHHM BO3yXa JaBjIeHHE Bo3pacTaeT ¢ p1 = 125 klla mo p2

= 800 klIIa. Eciim Temniepatypa B Hayane cxatus 11 = 200 K, a B konue — T2 = 300 K, u HavanbHbIi
o6beM Vi =200 11, To KOHeUHbIH 00BbeM V2 paBeH:

a)47 n
0) 54 n
B) 88 11
r) 96 n

YcTHbIM onipoc
. Uto Ttakoe Mexannka? OCHOBHa 3aJaua MEXaHUKH.
. Uto Takoe MatepuangbHas Touka’?
. UTo 3HAYUT OMUCATh MEXaHUYECKOE IBUKEHUE?
. Urto Takoe cucrema orcyeTa?
. UTo Ha3bIBaeTCs CBOOOHBIM MaAeHUEM Te?
. Kakoe nBmkeHHe Ha3bIBACTCSl KPUBOJIMHEHHBIM?
. Kakue cucrembl Ha3bpIBatOTCS MHEPIUATBHBIMU?
. B kakux egununax n3mepenns B CU Boipaxkaetcs cuna?
. Uro takoe nedpopmanus?
0. ChopmynupyiiTe mepBslii 3akoH HeroToHA.
1. Chopmymupyiite BTOpoii 3akoH HproTOHA.
12. Chopmynupyiite TpeTHii 3akoH HproTOHA.
13. ChopmymupyiiTe 3aKk0H BCeMHPHOTO TSATOTCHUS .
14. ChopmynupyiiTe 3aKOH COXpaHEHUs UMITyJIbCa
15. Maiite onpenenenue paboTel B MEXaHUKE
16. JlaiiTe onpeencHre KHHETUYECKON M TTOTEHIIUAIBHON SHEPrun
17. Ilonsitue MmomHocTU. EqUHUITBI U3MEpEHUS.
18. Kakue yTBepKIeHHUS JISKAT B OCHOBE MOJIEKYJISIPHO -KUHETHY €CKOI TeOpru?
19. BpoyHOBCKO€E JBUKEHHUE.
20. ITonsiTHEe MIEaTBEHOTO Ta3a.
21. IlonsiTHE U30TEPMUYECKOT 0, N300aPHOTO, H30XOPHOTO MPOIIECCOB.
22. Uto Ha3bIBAIOT BHYTPEHHEH dHEprueii?
23. ®opMyIMpOBKa IEPBOT0 3aKOHA TEPMOAMHAMHUKH.
24. ChopmynupyiiTe 3aKOH COXpaHEHHS JJIEKTPHIECKOro 3apsia.

25. TlonsiTHe HANPSHKEHHOCTH IEKTPUUYECKOTO MOJI.
37
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51,
52.
53.
54.

NSO WN

P
= o

e Y
O~NOoOUD WN

. Uro Takoe KoHAEHCcaTOp?

[TonsiTHe cumbl TOKA.

3akoHn Oma 1 ydacTka I1eMu.

[TapannensHoe, MOCIEI0BATENLHOE U CMEIIAHHOE COEIMHEHHNE TPOBOAHUKOB.
3akoH OMa 1 MOJTHOM LEMH.

UYro Takoe nosnynpoBogHuk? [IpuBenure npumMepsl MOIYNPOBOIHUKOB
Yro nmpeacraBisieT codoif MarHuTHoe nose?

Cuna Amnepa u Jlopenua. Kak onpenenuts ux HanpaBieHHue?

B uem 3akmrovaercs siBIEeHUE 3IEKTPOMATHUTHON MHAYKITUU?

Uto Ha3bIBAIOT CAaMOWHYKITHEH?

Kakoe nBmxeHue Ha3pIBalOT KOJeOATENIbHBIM?

Kaxkue xoneGanust Ha3bIBAIOT CBOOOHBIMU, BEIHYKICHHBIMU  TAPMOHHYECKUMU?
[TonsiTe amMnuTy b1, Iepuoaa u (a3bl KoaeOaHU.

Uro Takoe pe3oHaHC?

[ToHsiTHE MEPEMEHHOTO TOKA.

UTto Ha3BIBAIOT JIEKTPOMATrHUTHBIMH KOJIEOAHUSIMU.

Onpenenenue BonHbl. Kakue ObIBatoT BOJIHBI?

[Tonsatue cera.

3aKOHBI OTPAKEHUs1, IPETOMIICHUS.

Yro Takoe nmmH3a? Kakue BUIIBI JTMH3 CYIIECTBYIOT?

Uro Ha3bIBAIOT nuctiepcuei, narepdepennueit u nudpaxmueit ceera?
SAsnenne porordpdexra.

Crpoenue aToma.

ITepebiit moctynat bopa.

Bropoii nocrynat bopa.

UYro Takoe paIuoaKTUBHOCTb?

Annbda, 6eTa, raMMa-pagoaKTHBHOCTh

Omnpenenenne SHEPTUU CBSI3H.

Kakumu cunamu yaepKuBarOTCs MPOTOHBI U HEUTPOHBI B siApe aTtoma?

4.5. OueHoyHble CpeacTBa /IS NPOBeIeHUs] MPOMEeKYTOYHON aTTecTaluu
Bonpocs! s nu¢depeHunpoBaHHOI0 3a4eTa

Mexannueckoe nBmwxkenue. Cuctema orcuera. MarepuanbHas Touka. Tpaextopust. [1yTs.
[Tepemenienne. OTHOCUTENBHOCTD JIBHKECHUS.

[IpsimonuHeliHOe paBHOMEpHOE ABUkKeHHnEe. CKOPOCTb.

HepaBHomepHoe nBukenue. Cpeanssi CKOpocTb. MrHOBEHHasi CKOPOCTb.

VYckopenue. PaBHOyCcKOpeHHOE IPSIMOJIMHENHOE ABUKEHHE.

Ilepemenienue v NPOMACHHBIN ITyTh TP PABHOMEPHOM M PAaBHOYCKOPEHHOM JIBHKECHUU.
CBoboaHOE nasieHue.

JIBM>KEeHHE IO OKPY>KHOCTH C IOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO.

[TepBeiit 3akoH HetoToHa. MHEpIIMAIbHBIE CHCTEMBI OTCUETA.

BzaumogeiicTBue Ten. Y cKopeHue Tell Ipy B3auMoJieiicTBuu. Macca.

. Cuna. Bropoii 3akon Hetotona. Tpetuii 3akon HeroToHa.
. Cuiibl B ipupoae. Cusibl ynpyrocTu.

. Cunbl TpeHwus.

. Cnia BCEMUPHOT O TATOTEHUS.

. Cuna tspxectu. Bec Tena. HeBecoMocTs.

. Umnynbe Tena. 3akoH COXpaHEHUsI UMITYJIbCa.

. Immyinibce cuitel. PeakTUBHOE IBUKECHUE.

. Mexannueckas paboTa.

. MomuocTts. KIT/I.
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19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

OO ~NOO OIS, WN P

10
11
12
13
14
15

Oueprus. [loreHunanbHas 3HEeprus.

Kunernueckas sneprusi.

3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPIruHu.

Ocnosnbie nonoxenus MKT. Macca u pazmepsl MoJIeKYJI.

Nneanpubiii ra3. Jasnenue raza. OcHoBHoe ypasuenue MKT rasa.
Temneparypa u ee usmepenue. ['a30BbIe 3aKOHBI.

AbcomroTHas TeMIiepaTypa. Y paBHEHHE COCTOSHUS U€alIbHOrO rasa.
BryTtpenHss sHeprus uaeanbHoro rasa. [lepBslil 3aKOH TEpPMOJIMHAMUKM.
[IpmeHeHue nepBOro 3aKoHa K pa3IMyHbIM IpoleccaM. AarnadaTHbIN MpoIece
[Tpunuun aeiictBus Tennosor MamuHabl. KITJ[ TernioBoro npuraresns.
Ucnapenne u koHaeHcanus. HacblleHHBIN ap U €ro CBOMCTBA.
AOcom0THasI 1 OTHOCUTEIbHAS BJIAKHOCTh BO3/IyXa.

Bonpocsl pis 3k3aMeHa

. DNEeKTpUYEeCKUH 3apsii ¥ €ro CBONCTBA. 3aKOH COXpaHEHUs 3apsija.

. 3axon Kymnona.

. DNEeKTpUYECKOe IoJIe.

. HanpspkeHHOCTB 31eKTpru4ecKoro noui. [IpuHnun cyneprno3unuu noJe.

. PaboTa cui 35eKTpocTaTHueCcKOoro moJis.

. ITorernnain. Pa3HoCTh MOTEHIINAIOB. DKBUIIOTEHIIHAJIBHBIE TIOBEPXHOCTH.

. CBs13bp MEXy HANPSPKEHHOCTBIO U PA3HOCTBIO MOTEHIUAIIOB 3JIEKTPUYECKOTO MOJS.
. JIMdIIeKTpUKH B di1eKTpudeckoM mose. [lomspusanus quineKTpUKOB.

. IIpOBOJHUKHM B JIEKTPUYECKOM IIOJIE.

. Kongencaropel. CoennHeHne KOHIEHCATOPOB B 0aTapero.

. DHEprus 3apsLKEHHOr0 KOHAEHCATOpa. DHEPrus 3JIEKTPUYECKOro MOJI.

. yCJ’[OBI/ISI, H€O6XO[[I/IMI>IG AJI1 BOBHUKHOBCHHA U MOAACPKAHUA SJICKTPUICCKOI'O TOKA.

. Cuna Toka ¥ JI0THOCTh TOKA.

. 3akoHa Oma /711 yJacTKa LenH.

. 3aBUCHUMOCTH OJICKTPUYECKOI'0 COIIPOTHUBJICHUA OT MaT€puajia, AJIAHBI W IJIO0IIaJIn

IIONECPEYHOro CCYCHUA IMPOBOAHUKA.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

3aBUCUMOCTb JIEKTPUUECKOT'0 COIPOTUBIICHUS IPOBOTHUKOB OT TEMIIEPATYPHI.
DNEeKTPOABUKYIIAas CUjla UCTOYHUKA TOKa. 3akoH OMa Ui MOJTHOU LIeTH.
CoennHenne NpoBOJHUKOB.
CoeanHeHne UCTOYHUKOB 3JIEKTPUYECKON SHEPrUuu B OaTapero.
3axoH J[>oyns — Jlenna. PaboTa n MOLTHOCTB 3IEKTPUYECKOIO TOKA.
TemnnoBoe nENCTBUE TOKA.
CoOcTBeHHas IPOBOAUMOCTD MOIYIPOBOJAHUKOB.
[TonynpoBoIHUKOBBIE TPUOOPHI.
MarnuTHoe nose. BekTop HHIYKIIMU MarHUTHOTO TIOJISL.
JlelicTBME MarHUTHOTO MOJIsI HA IPSIMOJIMHEHHBIN TPOBOIHUK C TOKOM. 3aKOH AmIepa.
B3aunmoneiicTBre TOKOB.
MarHuTHBINA MOTOK.
Pabora no nepemenieHo NPOBOJHUKA C TOKOM B MAarHUTHOM I10JIE.
JelicTBue MarHMTHOrO MMOJIsS Ha ABWKyIMiica 3apsaa. Cuna Jlopenna.
Omnpenenenue yaenbHOro 3apsijia.
Yckopurtenu 3apsKEHHbIX YaCTHLI.
DneKTpOMarHuTHAsT HHITYKITHS.
BuxpeBoe s5iekTprueckoe mosie.
CamMouHIyKITHS.
DHeprusi MarHUTHOTO MOJIs.
KonebaTensHoe ABUXKEHHE.
I'apmoHnYeckue KoixeOaHus.
CB0OOOIHBIC MEXaHUYECKUE KOJICOAHMSL.
39



39. Jluneiinple MexaHUYeCcKHe KoebaTeIbHbIe CHCTEMBI.

40. IlpeBpaienue sHepruu MNpH KoaedaTeIbHOM ABUKEHUU.

41. CobosHbIe 3aTyXalole MEXaHUUeCKue KojaeOaHusl.

42. BeIHYXJIeHHbIE MEXaHUYECKHE KOoeOaHusl.

43. TloiepeuHbie ¥ MPOAOIBHBIE BOJHBI. XapaKTEPUCTHKH BOJIHBL

44. YpaBHeHME IJIOCKON OeryIiei BOJIHBI.

45. UntepdepeHiiys BOJH.

46. IlousaTue o AMdpakIuy BOJH.

47. 3ByKOBBIE BOJIHBI.

48. YnbpTpa3ByK U €ro NpUMEHEHHUE.

49. CB0oOOMHBIC AIMEKTPOMATHUTHBIE KOJICOAHMUS.

50. IIpeBpaiienue sHepruu B Koae0aTeIbHOM KOHTYPE.

51. 3aryxarouye 3JeKTpOMarHuTHbIE KoJeOaHusl.

52. I'enepaTop He3aTyXarOMIUX HICKTPOMATHUTHBIX KOJICOAHUH.

53. BBIHYKI€HHBIE 2JICKTPUY €CKHE KOJICOaHHUS.

54. IlepeMeHHBIN TOK.

55. T'enepaTop TmEpeMEHHOr0 TOKa. EMKOCTHOE U HMHIYKTHBHOE COINPOTUBICHUS
HEpPEMEHHOr 0 TOKa.

56. 3akon Oma Ju1st 3JIEKTPUIECKON I[eNU MEePEMEHHOr0 TOKa.

57. PaboTa 1 MOIIHOCTb NMEPEMEHHOTO TOKA.

58. I'enepaTopsl TOKA.

59. TpaucdopmaTopsr.

60. Toku BBICOKOW 4aCTOTHI.

61. [lonyuenue, nmepemayda v pacupeaeeHe JIEKTPOIHEPTUH.

62. CkopoCTh pacnpoCTpaHEHUsI CBETA.

63. 3aKoHBI OTpaXEHUS U IIpesIoMIIeHHS cBeTa. [loHoe oTpaxeHue.

64.JIuH3b1.

65.1'1a3 kak onTU4ecKas CHCTeMa.

66.0nTHueckue npudopskl.

67 . Uutepdepennns ceera. KorepeHTHOCTh CBETOBBIX JTyUeH.

68.MuTepdepeHnnsi B TOHKUX IUICHKAX.

69.Vcronb3oBanue nHTEpGEpEHIINN B HAYKE U TEXHHUKE.

70. Iudpaxmus ceta.

71 . Jlndpaxius Ha IIEJIM B TapaUIeIbHBIX JTydax.

72. JludpakiinoHHas pelierka.

73.ITonsTre o rosorpadumu.

74 Jlucniepcust cBeta. Buibl CliekTpoB.

75.CrnexTpbl ucnyckanus. CeKTpbl MOTJIOLICHHS.

76.YnprpaduoneroBoe U HHPPaKpacHOE HU3ITYICHUS.

77 .PentrenoBckue ny4u. Mx npupoaa u cBoiicTBa.

78.KBanrtoBas runore3a [1nanka. ®oTOHEI.

79.Buemauit potoantekrpudeckuii 3gdext. Bayrpennunii potodrddekr.

80.Tumsl hoTOdTEMEHTOB.

81.Pa3BuTHe B3ras10B HA CTPOSHUE BEIIECTRA.

82. 3aKkOHOMEpPHOCTH B ATOMHBIX CHEKTpax BOJIOPOA.

83. SlnepHas Mmojaenp aToma.

84. Omerte D. Pezepdopna.

85. Monens atoma Bogopoza mo bopy.

86. EcrecTBeHHast paAlOaKTHBHOCTb.

87. 3aKoH paiOaKTUBHOTO pacnaja.

88. CriocoObI HAOMOICHHS U PETUCTPALIMH 3aPsDKCHHBIX YaCTHII.

89. Dddext Bapunosa — YepeHkosa.

90. Ctpoenne aTOMHOT0 SApA.
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91. JledexT Macchl, 3HEPrus CBA3U U YCTOHUNBOCTb aTOMHBIX SJ€P.

92. SInepHble peakIuu.

93. UckyccTBeHHas paJuOaKTUBHOCTb.

94. Jlenenue Tsoxensix saep. LlenHas saepHas peakuus. YpasisieMas LelHas peaKiusl.
95. Snepuslit peakTop. [lonydyeHne panoak TUBHBIX U30TOIOB U UX IPUMEHEHHUE.

96. buonoruueckoe AeiicTBUE paluOAKTUBHBIX U3ITY4EHHH. DJIeMEHTapHbIE YaCTHUIIbI.
97. Hama 3Be3nHas cuctema — ["anaktuka. J{pyrue ranaktuku. beckoneunocts BeeneHHoi.
98. [1oHsATHE O KOCMOJIOTHH.

99. Pacumpsirorasicst Beenennast.

100. Mogensb ropstueit Beenennoii.

101. Ctpoenue u nmpoucxoxaeHue ['agakTuk.

102. TepmosiiepHbIil CUHTE3.

103. ITpoGnema TepMOsIEpPHOM SHEPTreTUKU.

104. Dueprus CosHua 1 3B€37. DBOJIOLHUS 3BE3].

105. IMpoucxoxaenre COHEUHON CHCTEMBI.
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Hpnaoxenue 1

JIner nepuognvecKux MPoBepoK padoyei mMporpaMmmsl
U MHQOpPMaLMs 0 BHECEHHbIX M3MEHEHMSIX

IMorpebHOCTH
JlomkHOCTHOE JHMIIO, B KOPPEKTUPOBKE
MIPOBO/IMBLIEE Jlara yKa3aHHEM HNudopmartus o BHECEHHBIX
nposepky: ®.1.0., COOTBETCTBYIOILIUX HA3MEHEHUAX
JIOJDKHOCTB pasnenoB paboueit
IIPOTrPaMMBI
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