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Pa6ouas nporpamma nucuuruinHbl «Pu3nka» paspaboTaHa Ha OCHOBE!

®denepanpHoro 3akona ot 29.12.2012 Ne 273-03 (pen. ot 16.04.2022) «O6 oOpa3zoBanuu 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
npodeccruonansHOro obpazoBanust mo crnenuadsbHOCTH 19.02.12 «TexHONOrus MPOAYKTOB MHTAHHS
JKUBOTHOTO TPOUCXOXKJICHUS», YTBEPKICHHBIM MPHKa30M MUHHUCTEpCTBA OOpa30BaHUS W HAYKH
Poccuiickoit @enepannu ot 18.05.2022 r. Ne 343.

[TpumepHoli paboueil TporpamMMmbl cpemaHero obmiero obpasoBanus «Pusmka» (0a30BbII
YPOBEHB)

[TpumepHoOii mporpamMmbl BocnuTaHus (omoOpeHa pemieHHeM (QenepaibHOro  yd4eOHO-
METOJIMYECKOr0 00BETMHEHHMS 110 001meMy o0pa3zoBanuto, MpoTokoa oT 02.06.2020 Ne 2/20).

CocTraBurtelnb: g//{ffﬁ%éx‘k‘..ﬁ,c s HeprmnHa E.C.
PabGouass mporpamma paccMOTpeHa W YTBEpXKJCHa Ha 3aceJaHud Kadeapbl TYMaHUTApHBIX U

€CTECTBEHHO-HayYHbIX TuciuIInH (mpotokon Nell ot 30.06.2023 r.)

3aBenyrommii kageapoii: Y A i = Bacunenko O.B.
Yy P / (/ ,C’/u,(, ——

PaGouass mporpamMmma paccMOTpeHa W yTBEpXKJEHA Ha 3aceIaHUU MPEIMETHOH (I[UKIIOBOW) KOMHCCHHU
(mpotokoi Nell ot 30.06.2023 r.)

£ // .
Ilpeacenarens npeaMeTHOH (HUKJIOBOH) KOMHCCHH // g 3Bsiruna O.B.

3aBenyrommii oraesenuem CIIO I'opaanos C.A.




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
cnenuanbHocTH 19.02.12 «TexHonorus OIpoAyKTOB MUTAHUS )KUBOTHOI'O IPOUCXOKICHUSY .

1.2. Mecto nucuuminnsl B cTpykrype OIIICC3
Huctunmmmaa COO0.01.06 «Dusuka» sBiseTcss y4eOHOW TUCIUIUTMHON 00s3aTelbHON
npenMetHoit obnactu «EctectBennbie Haykn» OI'OC cpemnero obmiero odbpazoBaHus U 6a30BOM
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
AUCHMIIMHBI:

Heasto mucrmmmmasl COO.01.06 «Puszukay ¢GopMUpoOBaHHE HHTEpEca M CTPEMIICHUS,
0o0yJarommxcs K HaydYHOMY H3Y4YEHHIO NPHPOJIbI, Pa3BUTHE HX MHTEIUIEKTyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH M pa3BUTHE MPEJCTABICHUH O HAayyHOM METO/A€ TIO3HaHus U (OpMHUpPOBaHME
MCCIIEZI0BATEIbCKOr0 OTHOLIEHUS K OKPY>KaIOILUM SIBJICHUSIM.

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

- IpUOOpPETEHNE CUCTEMBbI 3HAaHUNH 00 OOIMX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAs MEXAHUKY, MOJICKYJSIPDHYIO (HU3UKY, 3JEKTPOJUHAMMKY, KBAHTOBYIO (HM3UKY MU 3JIEMEHTHI
acTpodusuky;

- (opMUpOBaHME YMEHHH HPUMEHSTh TEOPETUYECKUE 3HAHUS I OOBACHEHHS (U3NUYECKUX
SBJICHUH B IPUPOAE U JJIs IPUHATUS IPAKTUYECKUX PEIICHUI B ITOBCETHEBHOM XKU3HU;

- OCBOEHHE CIIOCO0O0B pEIIeHUs Pa3IMYHBIX 3a]a4 C SIBHO 33JaHHON (U3NYECKON MOJelbo, 3a/1a4,
MOJPa3yMEBAOIINX CAMOCTOSTENLHOE CO3JaHNe (PU3NUECKOM MOJIENH, aleKBaTHON YCIIOBUSAM 3aJauu;

- TOHUMaHME (HU3MUECKUX OCHOB M TPUHIMIIOB JEHCTBUS TEXHUYECKMX YCTPOWUCTB U
TEXHOJIOTMUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPENY;

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

- CO3JaHME YCJIOBUH JNs pPa3BUTHUS YMEHHUH MPOEKTHO-HCCIEA0BATEIbCKOW, TBOPUYECKOM
JeSITENIbHOCTH.

IInannpyemble JINYHOCTHBIE Pe3yJbTAThl 0CBOCHHUS] Y4eOHOI JTUCHUIINHBI:

- TOTOBHOCTb BECTH COBMECTHYIO [EATEIbHOCTh B HMHTEpPECaxX I'Pa)KAaHCKOro OOIlecTBa,
y4acTBOBaTh B CAMOYIPABJICHUU B LIKOJIE U IE€TCKO-IOHOIIECKUX OpraHU3alLusIX;

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

- CIIOCOOHOCTh OLIEHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YMCJIE B JEATEIBHOCTH 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 BBIOOP OyayIIel npodeccuu u
pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIAHBI;

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

- paclIMpeHue OMbITa JEeSATENIbHOCTH SKOJIOIMYECKONl HampaBJIEHHOCTH Ha OCHOBE
UMEIOIIMXCS 3HAaHUH 10 (QU3HKE;

- 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 UCCICA0OBATCILCKYIO ACATCIIbHOCTD HHAWBHUAYAJIbHO 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;

- KOOpPAMHHUPOBATb U BBHINOJHATH paboOTy B YCIOBUSX pEAJbHOrO0, BUPTYaJIbHOIO H
KOMOWHHUPOBAHHOI'O B3aUMOJICH CTBHS;

- pa3BHBaTh KPEATUBHOE MBIIUICHHUE [IPU PEIICHNUH JKU3HEHHBIX NPO0IIeM,;

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

- BJIQJIeTh HaBbIKAaMHU y4eOHO-MCCIIEOBATENLCKON W MPOEKTHOH NesATeNbHOCTH B O0JIACTH
GU3MKH; COCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METO/OB peIlleHUs 3aaad
bu3nYecKoro copepikaHus, IPUMEHEHUIO Pa3IMYHBIX METOO0B MO3HAHUS;

- BJAJETh BHUJAMHU JEATEIBHOCTU IO IOJYyYEHHIO HOBOI'O 3HAHUS, €ro HMHTEpIpETaluu,
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
rUMnoTe3y e€ peuieHHs, HaXOAUTh apryMEHTHl JJIs JO0Ka3aTelbCTBa CBOMX YTBEp)KIEHUI, 3aJaBaTh
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 33J]a4l B 00pa30BaTEIbHON AESITEIbHOCTH, B TOM
qyCIIe IPU U3y4eHUN (PU3UKHU; 1aBaTh OLICHKY HOBBIM CHTYAaIlUsIM, OLICHUBATH TPUOOPETEHHBIN OIBIT;,

- YMeTh TEPEHOCHUTh 3HAaHUA MO (PU3HKE B MPAKTHYECKYIO O0JACTh KU3HEACSITEIHbHOCTH;
BBIIBUTAaTh HOBBIC WJEH, NpejiaraTh OPUTHHAIBHBIC MOAXOABI U PEIIEHHS; CTaBUTh MPOOJIEMBbI U
3aJa4M, JOIYyCKAloIIKe ajJbTepHATUBHbIE PELLIECHMUS;

- BJIaJIETh HaBBIKAMHU MOJY4YeHHs] MHPOpManuH (U3MUECKOrO COJEp’KaHUs M3 MCTOYHHKOB
pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATH MOUCK, aHAIN3, CUCTEMATH3allUI0 U UHTEPIPETALUIO
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 APrOHOMUKH, TEXHUKH OE30MACHOCTH, THTHEHBI, pecypcocOepekeHHs], MPaBOBBIX U
ATUYECKUX HOPM, HOpM MH(OPMAIIMOHHOI 06€3011aCHOCTH;

- CcO03/1aBaTh TEKCThl (PU3MYECKOr0 COMAEp)KaHHWA B pPa3NUYHBIX Qopmatax ¢ Y4ETOM
HazHaueHUs] MHPOpPMaLUU U LEJIEBOM ayqUTOPUH, BHIOMpAs ONTUMAJIbHYIO (GOpPMY IPECTaBICHUS U
BU3YaJIU3alUHU.

I[Inanupyemble nMpeMeTHbIE Pe3yJabTAThl 0CBOEHHUS Y4eOHOI TUCIMIINHBI:

3HATh/ NOHUMATh:

- pacrio3HaBaTh (u3MuyecKkue SBIEHHs (IIPOLECChl) M OOBSICHATH HMX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYIAPHO-KUHETUYECKON TEOpUHM CTPOCHMSI BEIIeCTBA M  DICKTPOAMHAMUKH:
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 o0béMa Tel HpU HarpeBaHuM (OXJIAXKIEHUH), TEIJI0BOE
paBHOBecHe, UCHapeHue, KOHACH cAIus, TIaBlIeHUe, KPUCTaJUIM3alus, KUIIeHHe, BIaKHOCTh BO3/AyXa,
MOBBIIIICHUE JABJICHUS ra3a MpH €ro HarpeBaHWU B 3aKPBHITOM COCYZAE, CBSA3b MEXAY HapaMeTpaMu
COCTOSIHHSI Ta3a B U30MPOIIECCaxX; IEKTPU3AIUS Tell, B3AUMOICHCTBUE 3aPsII0B;

- 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 GU3NIeCcKuX 3a/1ay,

- pacriozHaBaTh (U3MUYECKHE SBICHHUS (MPOIECCh) M OOBACHATH HMX HA OCHOBE 3aKOHOB
SIIEKTPOJAMHAMHUKN ¥ KBAaHTOBOW (PM3MKM: DIEKTpUYECKas IPOBOIUMOCTb, TEIJIOBOE, CBETOBOE,
XMUMHUYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas MHIYKLUS,

ﬂeﬁCTBHe MArobMuTHOroO I1moJri Ha IIPOBOJHHUK C TOKOM H }IBI/I}KyHII/II‘/’ICSI 3apdaa, JJICKTPOMArHUTHBLIC
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KosiebaHusT W BOJHBI, MPSAMOJMHENHHOE pacHpoCTpaHEHUE CBETa, OTpPaKEHHE, MPEIIOMIICHUE,
uHTeppepeHus, Tudpakuus U MOIIpU3alUi CBETa, TUCHEPCHS CBETA; (POTOAIEKTpHUECKH ADPexT
(pororddexT), cBeTOBOE naBieHHME, BO3HUKHOBEHHME JIMHEHMYATOro CHEKTpa aroMa BOJOpPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs palu0AKTUBHOCTb;

YMeTh:

- ONUCHIBATh MEXaHUYECKOE ABM)KEHUE, MCIONB3Yys PU3NUECKUE BEIMUMUHBI: KOOPIWHATA, My Th,
nepeMelIeHrne, CKOpOCTh, YCKOpEHHe, Macca Tejla, CHJIa, MMIYJbC Tejla, KUHETUYEeCKash SHeprus,
NOTEHIMAIbHAs YHEPIHsl, MEXaHU4YecKas padoTa, MeXxaHU4YecKasi MOLUIHOCTh; IIPU OMUCAHUU MPAaBUIBHO
TPaKTOBaTh (PU3UUYECKUI CMBICI HCHOJIb3YyEMbIX BEIMYHH, WX OOO3HAUYCHMS] M EAMHMIIBI, HAXOIUTh
(bopMyITbI, CBA3BIBAIOIIME TAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTHUMH BeTHYHMHAMH,

- 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 BETUUMHY C APYTHUMH BEIMUYUHAM;

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

- ONKChIBaThb H3yYEHHBbIE CBOMCTBA BEILIECTBA (DJIEKTPUUYECKUE, MArHUTHbIE, ONTUYECKHUE,
AIIEKTPUUECKYIO TMPOBOJMMOCTDh PA3JMYHBIX Cpel) U SJICKTPOMArHUTHBIC SIBJICHUS (TIPOLIECCHI),
UCTONB3Ys (prU3HUecKre BENUYUHBL DJIEKTPUUECKHUH 3apsij, CUjla TOKa, JIEKTPHUECKOe HaIpshKEeHUe,
AJIEKTPUYECKOE COIMPOTUBIICHHE, pa3HOCTh moTeHuuanoB, JJIC, pabora Toka, MHAYKIUS MarHUTHOTO
nojsi, cuina Amiepa, cuia JlopeHua, HHIYKTUBHOCTb KaTYIIKH, SHEPIHsl JJIEKTPUUECKOI0 U MAarHUTHOT'O
nojieil, mepuoa M 4Yacrora KosuebaHuil B KosieOaTelIbHOM KOHTYpe, 3apsa] U cuja TOKa B Ipolecce
TapMOHUYECKUX JICKTPOMArHUTHBIX KOJIe0aHmi, POKyCHOE pacCTOSHUE U ONTHYECKAs CUJla JIMH3bI, IPU
OMHCAHUU TPABUIBHO TPAKTOBATh (U3WYECKUI CMBICT HCIOIB3yEMBIX BEIMYWH, UX O0O3HAUYCHUS H
eUHUIIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIONIME MJAHHYIO (U3HUECKYI0 BEIUYHHY C JIPYTUMHU
BEJIMYMHAMM;

- 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; MpPH ONHCAHUU TPABHIBHO TPAaKTOBATh
(Gu3MUeCcKHil CMBICT MCIOJB3YEMbIX BEIUYMH, MX O0O3HAYEHHUS W EIWHUIIBL, YKa3bIBaTh (POPMYIIbI,
CBSA3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEJIUYMHY C JIPYTMMHU BEJIMYMHAMH, BBIYUCISATH 3HAYCHUE
¢bu3nyecKoil BETUUYHUHBI;

- aHaJIM3UpOBaTh (U3UYECKHE TMPOLECChl W SBIEHHS, HCIONb3yd (U3HUECKHe 3aKOHBI H
NpUHIUNBL: 3aKOH OMa, 3aKOHBI IOCJIEAOBATEIbHOIO U NapauIeibHOI0 COEIWHEHUS IPOBOAHUKOB,
3akoH J/Ixoynsa-JIenna, 3aK0H 3JIEKTPOMAarHUTHOM MHIYKIIUH, 3aKOH MPSMOJIMHENHOr0 paclpOCTPaHEHUS
CBETa, 3aKOHbl OTPAXKEHMsSI CBETA, 3aKOHBI MPEJOMJICHHUS CBETA; ypaBHEHUE OWHINTEHHA 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 BhIPAKEHUE 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 BEeIUYUHbBI U POpPMYJIbl, HEOOXOUMBIE JIsl €€ PelIeHMs], TPOBOIUTh pacuéThl U OLICHUBATD
peanbHOCTh MOIY4EHHOTO 3HaUYeHUs (PU3UYECKON BETUYHHBI;

- pemiatb KadyeCTBEHHBbIE 3aJauyM: BBICTpAaUBATh JIOTMYECKH HENPOTUBOPEUHMBYIO IIEMOUKY
paccyXIeHHuI ¢ Omopoii Ha N3yUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE 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 oOpallleHMM ¢ NpUOOpaMHU U TEXHUYECKMMH YCTPOWCTBAMH, IJII COXPaHEHMs

3JI0pPOBbSI M COOJTIOICHUSI HOPM SKOJOTMYECKOro MOBEACHUS B OKPYXKAIOIIEH cpejie;
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- paboTaTh B TpymIle C BHINOJHEHUEM pa3IMYHBIX COIHAJIBHBIX POJEH, TUIAHUPOBATH paboTy
TPYIIBI, PalMOHATIBHO PACHPENENATh O00S3aHHOCTH M IUIAHUPOBATH JIEATEIBHOCTh B HECTAHIAPTHBIX
CHTyalMsiX, AaJCeKBaTHO OICHWBAaTh BKJAJ KaXJOr0 U3 YYaCTHHUKOB TPYNNbl B pEIICHHE
paccMaTpuBaeMoil mpoOIeMsl;

- ICTIOJIb30BAaTh NPH PEIICHUH Y4EOHBIX 3a/1a4 COBPEMEHHbIE HH(OpMaIlMOHHbIE TEXHOIOTUH JUIS
IIOUCKA, CTPYKTYpHUPOBAHMs, WHTEPIpPETALUU U TNPEACTABICHUS Yy4eOHOM M Hay4YHO-TIOIYJISPHOM
UHPOPMAIUH, TOITYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH AHAIM3UPOBATH IOJIy4aeMYIO
uH(pOpMaIHIO.

1.4. KoamyecTBO 4aCOB HA 0CBOeHHE Y4eOHOI TN CHNILIUHBI.

YueOHas Harpyska (Bcero) 108 gacos, B TOM umnce:

- o0s13aTenpHas ayIuTOpHas yueOHas Harpyska oOyuatomierocs - 102 yaca;

- caMocTosTeNIbHas paboTa oOydatomierocs — 6 4acos.



2. CTPYKTYPA U COAEP)KAHUE JUCLHUIIJIMHBI

2.1. O6beM AMCUMIIMHBI M BBl Y4e0HOH padoThl

Bun yuyeOHbIX 3aHATHIT

O0LEéM yacoB

cemecmp Hroro

1 2
YueOHasi Harpy3ka (Bcero) 42 66 108
Oo0s13aresibHAsI ayIUTOPHAs Harpy3ka (Bcero), B TOM 36 66 102
yucie:
- JIEKLIUU 18 22 40
- IPaKTUYECKUE 3aHATUA 18 44 62
CamocTosiTesbHAasA padoTa 6 - 6
Koncyabranmu - - -
®opMa NpoMeKYTOYHOH aTTeCTALMU MO JMCHUILINHE
-nuddepeHnpoOBaHHBIN 3a4eT - + -




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

HaﬂMeHOBaHHepa3I[eJIOB
H TEM

Conep:xaHue y4yeGHOro MaTepuaja, JIabopaTopHble H NMPAKTHYECKHEePadOThl, CAMOCTOSAITe/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 TMpollecce TO3HAHWs MPHUPOABL. OKCIEepUMEHT B ¢usuke. MonenupoBanne (U3NYECKUX SBICHUN H
nporeccoB. Hayunsie runoressl. dusndeckrne 3aKOHbI U T€OpUH. | paHMIBI NIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[lpunnun coorBercTBUs. Ponb m Mecto Qu3uku B (GOPMHUPOBAHMM COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B
MPaKTUYECKOH IEATEIBHOCTH JIFOJIEH.

Pa3nea |1. MexaHuka

Tema 2.1.
Kunemaruka

Jlekuusi, ypok. Mexanudeckoe aBrkeHHEe. OTHOCHUTEIBHOCTh MEXaHHYECKOro nBmwkeHus. Cucrema orcuéra.
Tpaekropus. Ilepemenienne, CKOpocTh (CpeHsSI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHHE MaTepHaJbHON
TOYKH, MX IMPOEKUWU HA OCH CHUCTEeMBl KoopauHAT. CIOXEHHE TMEPEMEIICHUH M CIOXECHHE CKOPOCTEH.
PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJHMHEHHOE ABUXKEeHHE. | paduku 3aBUCMMOCTH KOOPIWHAT, CKOPOCTH,
YCKOPEHHMSI, TYTH U IepeMEIeHHs] MaTepUaIbHON TOUKH OT BPEMEHH.

Jlexmms, ypok. CBoOogHOE mageHne. Y ckopeHue ceo0oanoro naaeHus. KpuBonuHeitnoe nprxenune. JBuxeHNe
MaTepHaNIbHON TOYKH MO OKPYXHOCTH C IOCTOSHHOW MO MOJIYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTh, JMHEWHas
ckopocTb. [lepuon u yactora obpamieHus. LleHTpoCTpeMUTENbHOE YCKOPEHUE.

[IpakTHyeckoe 3aHsiTHe. PemeHue 3amad Ha pPaBHOMEPHOE U PaBHOYCKOPEHHOE JBHMI)KEHHE, NBH)KEHHE I10
OKpyXHOCTH. VccnenoBanre rpaMKOB 3aBHCUMOCTH KOOPOMHAT, CKOPOCTH, YCKOPEHHs, NyTH U IEepeMeLIeHHUs]
MaTepuaJbHOM TOUKH OT BpeMEHH. 3aBUCHMOCTH

Tema 2.2.
Jlnnamuka

Jlexkmms, ypok. IIpuHumn otHocurensHOcTH [ammnes. Ilepsslil 3akon HeroroHa. MIHepumanbHbIE CHCTEMBI OTCUETA.
Macca tena. Cuna. [puniun cynepno3uiuu cuil. Bropoii 3akoH HeioToHa J1st MaTepHaIbHON TOUKH. TpeTwii 3aK0oH
HproToHa A1 MaTepHaibHBIX TOYEK. 3aKOH BCeMUpPHOro TsroreHus. Cuna Tspkectd. [lepBas kocMuyeckasi CKOPOCTb.
Cuua.

Jlexkuusi, ypok. ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Buabl Tpenust (mokosi, cKonbxeHus, kadenus). Cuna
Tpernsi. Cyxoe Tpenue. Cuila TpeHHsI CKONBKEHHS W cuia TpeHus mokos. Koaddumuent tpenus. Cua
COIPOTHBJICHUS MTPU JBMKCHUH Tella B KUAKOCTU MM Tase. [locTymarensHoe U BpamaTenbHoe TBUKEHHE a0COMOTHO
TBEPAOrO TeNa. MOMEHT CUJIbI OTHOCUTEIBHO OCH BpaleHus. [1neuo cuiibl. Y caoBHs paBHOBECHSI TBEPAOro Tea

HpaKTH'{eCKoe 3anaTHe. PemcHue 3aJa4 Ha MPUMCHCHUC 3aKOHOB JWHAMHKHU JJIA O0BSICHECHUS JABHKCHU S|
Pa3JIMIHBIX TCIL.

Tema 2.3.
3aKoHBI COXpaHEeHMs B
MeXaHHKe

Jlexmus, ypok. iMmysibpc MaTepruanbHO TOUKH (Tea), CHCTEMbI MaTepHANBHBIX ToUeK. IMITyITbC CHITBI 1 M3MEHEHHE
UMIlyJbca Tela. 3aKOH COXpaHEHHMs HMIyibca. PeakruBHoe nBukeHue. PaGora cuibl. MONHOCTh  CHIIBL
Kunernyeckass SHeprusi MarepuanbHOM TOYKH. Teopema 00 M3MEHEHHMM KWHETHYecKoW sHepruu. [loreHImanbHas
pHeprus. [loTeHnmanbpHas dHEPrus ynpyro aeOopMHPOBAHHOW NPYXUHBL [loTeHIManbHas SHEPrHsi Teiaa BOJIU3H
moBepxHOCTH 3emiyM. [loTeHIManbHble W HEMOTEHUHUANbHbIE CHJIBL. 3aKOH COXpPAHEHUS MEXaHWYECKOW 3HEepruu.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.




HpaKTH'—[eCKoe 3anaTue. Pemieane 3a/1a4 Ha 3aKOHbI COXPAHCHU A UMITYJIbCA U MEXaHUYECKOI OHEPruu. CBs13b
paGOTLI HEMOTEHIIMAIbHBIX CHJI C H3MEHEHHEM MEXaHNIECKON SHEPruu CUCTEMBI TCII.

Paznen Il1l. MonexkynsapHas ¢puzuka u TepMOAMHAMUKA

Tema 3.1.
OCHOBBI MOJIEKYJISIPHO-
KMHETHYECKOIl Teopuu

Jlexums, ypok. OCHOBHBIE MOJOXKEHNA MOJEeKyIsipHO-KuHeTnmdecko Teopur (MKT) u ux ombiTHOE 00OCHOBaHHE.
bpoyHoBckoe nBukenue. Judoysus. Xapakrep IBHKEHUS U B3aUMO/AEHCTBYS YacTUll BelecTBa. MoJen CTpOeHHs
ras3oB, JKHJKOCTeH U TBEPABIX Tl M OOBSCHEHHE CBOWCTB BEIIECTBA HAa OCHOBE TUX Mojeieil. Macca u paszmepsl
monekynn. KommuaectBo BemiectBa. IloctosiHHass ABoraapo. TermmoBoe paBHOBecue. Temmeparypa U €€ M3MEpEHWE.
[[Ixana Temneparyp Llenscus.

Jlexkuus, ypok. Moznens uzneansHoro raza. OCHOBHOE ypaBHEHHE MOJEKYIIPHO-KUHETHYECKON TEOpUH UEaIbHOrO
raza. AOCOJIOTHasi TeMmrepaTypa Kak Mepa CpelJHed KHMHETHMUYECKOH SHEPriu TEIUIOBOTO JIBMIKEHHS YacTHIl rasa.
[llkana Ttemmeparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHenue MenzaeneeBa-Knamneiipona. 3akon [lanmsrona.
M3onporeccbl B HMACAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BemiecTBa. ['paduyeckoe IpeacTaBleHUE
M30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

HpaKTH‘[eCKOC 3anaTue. Pemienne 3a4a4 C MPUMCHCHHUEM OCHOBHOI'O YPABHCHU A MKT , Ha YpaBHCHUS COCTOSAHUS
NACAJIBHOIO ra3a, n30mponcCChbl, BBIMUCICHUC CpeILHeI\/'I KHHCETHYCCKON OHCPIrun ABUXKCHHUS MOJICKYIJI.

Tema 3.2.
OCHOBEI
TePMOIUHAMHKH

Jlekuus, ypok. Tepmonunamuueckas cucteMa. BHYTpeHHSSI SJHEPrusl TEPMOAUHAMUYECKON CUCTEMBI H CIIOCOOBI
e€ m3meHeHusa. KommdyecTBo TemsoTel u pabora. BHYTpeHHSSI dHEprusi 0JHOATOMHOTO HIEAIbHOTO Tasa. Bumpl
TEIlIoNepeadn: TeIUIONPOBOAHOCTh, KOHBEKIUS, H3IydeHHE. Y IelbHas TeILIOEMKOCTh BemecTBa. KomuaecTBo
TEILJIOTHI IPU TEIUIONEpeaye.

Jlekuusi, ypok. [lonstue 06 agmabatHom mpouecce. llepBblii 3akoH TepMoAMHAMUKH. [IpuMeHeHHE TEpBOTO
3aKOHa TEPMOAMHAMHUKH K u3ompoueccaMm. I['paduueckass uHTepnperauusi paboTsl rasza. Bropoll 3akoH
TepMonMHaMuku. HeobpaTumocTs mporeccoB B mpupoje. TemnoBblie MamMHbl. [IpuHIUMIBI NEHCTBUS TEIJIOBBIX
mamuH. KI1J] renmoBoit mammasl. ukin Kapro u ero KIT/1. Dxonorunyeckue mpoOIeMbl TeNI0HEPTreTHKH.

[IpakTHYeckoe 3anaTHe. Perienne 3a1ay ¢ UCMOIB30BaHUEM MEPBOr0O 3aKOHA TEPMOJUHAMUKY, ITukia KapHo.
[IpeoOpa3oBaHysi 3HEPIUH B TEIJIOBBIX MAIlIMHAX

Tema 3.3.
ArperaTrHbie cOCTOSTHHSI
BelecTBa.
®da3oBble NMepexoabl

Jlexkmus, ypok. IlapooOpazoBanue W KoHueHcamus. VcmapeHue W KumneHue. AOCONMIOTHAsT M OTHOCUTEIIbHAsS
BIIAKHOCTH BO3Myxa. HaceleHHbIi nap. YaenapHas TerioTa napooopa3oBaHus. 3aBUCUMOCTD TEMIIEPaTyphl KUIICHHS]
ot nasienus. TBEpaoe Teno. Kpucrammueckue u aMmopdHble Teja. AHH3OTPOIUS CBOUCTB KpUCTa/UIoB. JKujkue
kpucTtaiuisl. CoBpeMeHHbIe MaTepuaibl. [ lmaBnenre u kpuctaimm3anus. Y aelnpHas Teriora miasieHns. Cyomumars.
YpaBHeHHe TerIoBoro OagaHca

[IpakTH4eckoe 3aHATHe. Pemmenye 3a1a4 Ha ypaBHEHHE TEIUIOBOTO OajaHca IPH Iepexo/ie BEIIeCTBA 3 OJHOIO
arperaTHoro COCTOSIHUS B JIPYTOe.

CamocTosiTeibHas1 paGoTa

Bcero 1 cemectp
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2 cemecTp

Paznen V. Duekrponunamuka

Tema 4.1.
DJIEKTPOCTATHKA

Jlekuus, ypok. DJeKTpuzanus Teld OJeKTpuueckuil 3apsa. JIBa Buaa 3JeKTpUUECKUX 3apsjoB. I[IpoBogHuKU,

IUAJICKTPUKH M TIOJTYIPOBOAHUKH. 3aKOH COXPAaHEHMs JIEKTPHUECKOro 3apsiia. BsaumopelicTBue 3apsimoB. 3aKoH




Kynona. ToueuHslii anekTpudeckuil 3apsa. Diekrpudeckoe noie. Hanpsx€HHOCTh anekTpudeckoro nois. [IpuHnmn
CYNEpIIO3UINK  JJIEKTPHIECKUX Tojel. JIMHWUM  HampsHkEHHOCTH — DIIEKTpUYecKoro moysi. Pabora  cui
anekTpoctatudyeckoro  nond.  [lorennman.  PasHocte  moreHmmanoB.  [IpoBomHMKM M AMDIEKTPUKUA B
DIIEKTPOCTATUYECKOM TTole. JIManmeKTpudeckasl MpOHUIAeMOCTh. DIEeKTpoeéMKocTh. KoHaeHcaTrop. DIeKTpoEMKOCTh
MJIOCKOI'0 KOHJIEHCATOpa. DHEPTHs 3apsHKEHHOr0 KOHAEH caTopa.

HpaKTH‘leCKOC 3aHsATHe. PermeHne 3a1a4 Ha BRIUMCIICHHE CHJI B3aMMOACHCTBHS TOUYCUHBIX SJICKTPUYICCKUX 3aps10B,
HaIIPAKECHHOCTU JJICKTPUYCCKOro IMOJIA M MOTCHOUAJAa JJCKTPUYCCKOIo IOJA OJHOI0O M HECKOJIBKHX TOYCUYHBIX
DJICKTPUICCKUX 3apsA10B.

Tema 4.2. TlocTostHHBII
3J1eKTPHYeCKHIl TOK.
TokH B pa3IMYHBIX
cpenax

Jlekus, ypoK. DJICKTPUUCCKUNA TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUUYECKOro Toka. Mcrounuku Toka. Cuma
Toka. IlocrosHHBIA TOK. Hampsokenme. 3akoH Oma s y4yacTka Lend. OJEKTPHUECKOE CONPOTHBICHUE.
VYnenbHoe conporuBieHue BeulecrBa. IlocienoBaTenbHOE, MapajuleNIbHOE, CMELIAHHOE  COEIUHEHUE
MpoBOAHUKOB. Pabora anekrpuueckoro Toka. 3akoH /xoyisa-Jlenna. Momuocts snekTpuueckoro Toka. IAC u
BHYTPEHHEE COMPOTHBIICHHE WCTOYHHMKA TOKa. 3akoH Oma JJs MOJHOM (3aMKHYTOM) 3JEKTpUYECKOW IIeIH.
KopoTkoe 3amMbIKaHuE.

Jlekms, ypok. DIeKTpOHHAS MPOBOJUMOCTh TBEPABIX METANIOB. 3aBUCHUMOCTH COMPOTHUBICHHUS METAJIOB OT
TeMrepaTypel. CBEpXIPOBOAUMOCTh. ONEKTPUYECKHI TOK B Bakyyme. CBOWCTBAa 3JIEKTPOHHBIX ITyYKOB.
[TonmynpoBoauuku. CoOCTBEHHAss W TpPUMECHAasl MPOBOJUMOCTH IMONYNpPOBOJHUKOB. CBolicTBa p-N-mepexona.
[ToynpOBOAHUKOBBIE  MPUOOPHL.  DIEKTPHUECKHM TOK B  pacTBopaxX M paciuiaBaxXx dSJICKTPOIUTOB.
DIIEKTPOIUTUYECKAS AUCCOLUANUSA. IJIEKTPOJU3. OIJEKTpUUYecKuil TOK B Trazax. CaMOCTOATENbHBIA U
HECaMOCTOATENbHbIN pa3psaa. Moanus. I1na3zma.

HpaKTH‘leCKOC 3aHATHe. Permenre 3a1a4 ¢ HCIONb30BaHUEM 3aKOHOB IIOCTOSHHOIO TOKa. Beraucienue mapaMeTpPOB|
LCTIU ITPH PA3JIMYHBIX COCAVMHCHUAX IMTPOBOJAHUKOB.

Tema 4.3.
MarsuTHoe moJie.
DJIeKTPOMArHUTHAas
HHAYKIUS

Jlekuusi, ypok. IlocTossHHbIe MarHuThl. B3anmoaeiicTBUE MOCTOSAHHBIX MAarHUTOB. MarHutHoe mnone. BekTop,
MarHuTHOW WHAYKIUU. [IpuHUIMN Cyneprno3suiuu MarHUTHBIX mojeil. JIuaum marautHOM mMHAykuuu. KaptuHa
JMHUN MAarHUTHOM MHAYKIHMH TOJS MOCTOSHHBIX MarHUTOB. MarHuTHOe IoJje MPOBOJHMKA ¢ TOKoM. Kapruna
MUHUN WHIYKIUA MAarHATHOTO MOJS JIMHHOTO MPSIMOr0 MPOBOJAHHMKA M 3aMKHYTOTO KOJBIICBOTO MPOBOJHHUKA,
KaTylmku ¢ TokoM. OmbIT ODpcrena. B3ammopeiicTBue mpoBOJHUKOB ¢ TokoM. Cuna Awmmepa, €€ MOnylb U
Hanpasienne. Cuna Jlopenna, e€ monynp M HampaBieHue. [IBH)KCHHE 3apsDKCHHOM YacTULBI B OZHOPOJHOM
MarHuTHOM noje. PaGora cuibl JIopeHia. DneKTpoMarHuTHOE M0JIe

Jleknms, ypok. SIBieHue 3J1eKTpOMarHuTHON HHAYKIUU. [loTok BekTopa MaruuTHOM MHAYKIMU. DC HHIYKINUH.
3akoH 3nexTpoMarHuTHON MHaykuu dapanes. Buxpesoe anexrpuueckoe noje. 9JC MHAYKIUMU B TPOBOJAHUKE,
NBUKYIIEMCSI TIOCTYNaTENIbHO B OAHOPOAHOM MarHUTHOM mone. IlpaBuno Jlenua. MHAyKTUBHOCTH. SIBIICHHE
camonHaykuun. 3JIC caMOMHAYKIMKA. DHEPIHs MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

IIpakTHyeckoe 3ansaTue. Pemenue 3amad ¢ mpuMeHeHneM cuiibl Amriepa u Jlopenma. Pernenne 3amad Ha 3akoH
QIIEKTPOMarHUTHOW HHAYKIWH. [IpaBuio OypaBurka, IpaBUIIO «JIEBOW» U «ITPAaBOW» PYKH.

Pasznen V. Kojie0anusi M BOJIHBI

Tema 5.1.
Mexann4yeckue "
3JIEKTPOMATHUTHbIE

Jlexuusi, ypok. KoneGarenpHas cuctema. CBOOOIHBIE MeXaHMUECKHe KojeOaHMsA. ['apMoHHUYecKHe KoneOaHMsL
[lepuon, yacrora, ammuuryaa U ¢asza konebanwii. [IpyuHHBIA MasTHUK. MaTtemMaTnyeckuii MasTHUK. Y paBHEHHE

rapMoHuuecKuX KojeOanui. [IpeBpamieHue sHepruuM mpu rapMoHuuecknx kosjeOanusx. KomebarenbHbI KOHTYD.




K0JIe0OaHuda

CBOOOIHBIE 3JEKTPOMArHUTHBIE KoJeOaHWsT B HJCATBHOM KONEOAaTeNbHOM KOHTYype. AHAJIOrds MEXKAYy|
MEXaHHYECKIMHU M 3JEKTPOMAarHUTHBIMH KoneOanusmu. Popmyna Tomcona. 3akoH COXpaHEHUS SHEPIUU B
U1eaJIbHOM KOJIeOaTeIbHOM KOHTYPE..

Jlexuus, ypok. [Ipencraienve o 3aryxarommx KoieOaHUsAX. BelHYXIeHHbIE MeXxaHW4eckue KoneOanus. Pe3oHaHc.
BrIHY)KICHHBIE 3JICKTpOMarHUTHEIC KoyicOanus. [lepeMenHbiii Tok. CUHYCOMIAIBHBIA TTEPEMEHHBIA TOK. MOIIHOCTH
MMePEeMEHHOTO TOKa. AMIUMTYAHOE W [EHCTBYIOIee 3HAUEHHE CIJIBI TOKAa W HampspkeHus. TpaHcdopmarop.
[Ipon3BoOJCTBO, TepeAada W TOTPEOJICHHUE AJICKTPUUECKON HSHEPruu. DKOJOIMYECKHUE PUCKU TIPU TPOM3BOICTBE
BieKTposHeprun. KyiabTypa UCIOIb30BaHuUsI 3JIEKTPOSHEPTUY B TOBCEAHEBHOM JKU3HU

[IpakTHYeckoe 3aHATHe. Perienue 3a1a4 Ha BBIYUCIEHUE MTapaMETPOB MPYKMHHOTO U MaTEeMaTUUYE€CKOI'0 MasiTHUKA.
Pemenne 3aga4 ¢ npuMeHeHneM Gpopmynbl ToMCOHA U 3aKOHOB COXPAaHEHHU S YHEPTHHL.

Tema 5.2. Mexanuueckue
H 3JIEKTPOMATHUTHbIE
BOJIHBI

Jlekuus, ypok. MexaHuueckue BOJHBI, ycioBUs pacnpocTpaHeHus. llepumon. CkopocTh pacnpocTpaHeHUs U
nnuHa BoJHBL. [lonmepeunbie M mpoaonbHble BoHbBL. MHTepdepeHns n nudpakuus MEXaHHYECKUX BOJH. 3BYK.
CxopocTb 3ByKa. ['pomkocTh 3ByKa. Beicora Tona. TeM0Op 3Byka.

Jlekuusi, ypok. OJIEKTPOMAarHUTHbIE BOJIHBL. YCJIOBUS MW3IY4YEHHMS DJIEKTPOMAarHUTHBIX BOJH. B3aumnas
opueHTanusa BekTopoB E, B, v B anexrpomarHuTHOM BoiHe. CBONCTBA AJIEKTPOMATHUTHBIX BOJH: OTpPa)KE€HUE,
npejoMieHne, mnouspusanus, audpakuusa, uHTepdepenuns. CKOpocTh BIEKTpOMarHUTHBIX BosH. [lkana
HIIEKTPOMArHUTHBIX BOJH. [IpuMeHeHne 3J1IeKTpOMarHUTHBIX BOJH B TeXHUKE W ObITYy. [IpMHIIMIBI pagnoCBs3U U
TeneBuaeHYs. Pagronokanus. D1eKTpOMarHuTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbl.

[IpakTnyeckoe 3aHsirhe. PemieHue 3ajad Ha BBIYMCIICHHWE MApaMETPOB 3BYKOBOW BOJIHBI B Pa3lIMYHBIX Cpeax|
pacrnpocTpaHeHusl. Perienne 3a1a4u Ha IpesioMIIeHHE, MOJSIPU3ALIIO, TU(PPAKIHIO, HHTEPPEPSHIMIO Pa3IMYHBIX BOJH.

Tema 5.3.
Onruka

Jlekuus, ypok. I'eomerpuueckas ontuka. [IpsmosmHeliHOe pacnpocTpaHEHUE CBETa B OMHOPOAHOU cpexe. Jlyd
cBeTa. TouedHbld UCTOYHMK cBeTa. OTpakeHHE CcBeTa. 3aKOHBI OTpakeHus cpeTa. IlocTpoeHue n3o0pakeHUi B
naockoM 3epkaie. IIpenomnenue csera. 3aKOHBI PeIOMIIEHHUs cBeTa. AOCOMIOTHBIN MOKa3aTelb MPeIOMIICHHS.
[losHOEe BHyTpeHHee oOTpakeHue. lIpenenbHbIl yrosl IOJHOrO0 BHYTPEHHEro oTpaxeHus. Jlucmepcus caera.
CrnoxHblii coctaB Oemnoro ceera. llger. CoOuparomue M paccewBaromive JUH3BL. ToHKas ymH3a. DokycHoe
paccTosHME U ONTHYECKas cujla TOHKOW yuH3blL. IlocTpoeHue nm3o00paxeHuil B cOOMparOmUX M paccenBaroIUX
nuH3ax. PopMysa TOHKOH JIMH3BL. YBEIWYEHHUE, naBaeMoe JMH30HM. Ilpenensl MpUMEHMMOCTH IeOMETPHUIECKOM
ONTUKH.

Jlexuusi, ypok. BonnoBas ontuka. UaTepdepenuns cBera. KorepeHTHbIe UCTOYHUKU. Y CIIOBUSI HAOIIOACHUS
MaKCUMYMOB M MHHMMYMOB B MHTEP(EPEHIIMOHHOW KapTHMHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHHKOB.
Judpakuus ceta. Judpaknumonnas peméTka. YcIoBUe HAONMIOACHHS TJIaBHBIX MaKCHMYMOB IIpU IaJIeHUU
MOHOXPOMAaTHYECKOr0 cBeTa Ha MU PaKIHMOHHYI0 peméTky. [Tonspusanus cBera.

IIpakTnueckoe 3ansitue. [locTpoeHne n300pakeHui B COOMpPAIOMX U pacCeMBAaIOIMX JIMH3aX. Pelenue 3a1au Ha
orpeienenre (POKyCHOTO PacCTOSIHHSI, ONTUYECKON CHIIBI JIMH3BI U BBIYUCIICHUE AU(PAKIHH.

Pazgen VI. OcHoBBI clieniuaIbHOMK TEOPUHU OTHOCUTECJIBLHOCTH

Tema 6.1.
OCHOBBI cIeIHAJILHOM
Teopuu
OTHOCHTEJILHOCTH

Jlekuusi, ypok. ['paHMIIBI TNPUMEHUMOCTH KJIACCHUYECKOM MexaHukd. [locTymaTel cHOELMANBbHONM TEOpHH
OTHOCUTEJIbHOCTH: MHBAPHAHTHOCTH MOAYJISI CKOPOCTH CBETa B BAaKyyMe, IMPUHIMI OTHOCUTEIBHOCTH OWHIITEHHA.
OTHOCUTEIIBHOCTh OJHOBPEMEHHOCTH. 3aMeIJIeHHEe BpPEMEHM U COKpallleHWe [JIMHbI. OHEPrus W HMIIYJbC

penATUBUCTCKOM yacTulbl. CBsI3b Macchl C SHEPTUeN U UMITYJICOM PENIATUBUCTCKON YacTULBl. DHEPrHUs MOKOSI.




Pa3nen VII. KBanToBas pusnka

Tema 7.1.
JJ1eMeHTHhI KBAHTOBOM
ONTUKH

Jlexuus, ypok. ®otonsl. @opmyna [Inanka cBszu s3Hepruu GOTOHA € €ro YaCTOTON. DHEPrHsl K UMITYJIbC (OTOHA.
OTtkpbiTHe 1 uccnenoBanue Goroaddexra. OnbiTel A. I'. CroneToBa. 3akoHbl poToddderra. YpaBHeHUEe DUHINTEHA
st poroaddexra. «KpacHas rpanutiay horoaddexra. Jlasnenue ceera. OnbiTel [1. H. JIebeaea. Xumudeckoe
JIEHCTBHE CBETA.

[IpakTHYeckoe 3ansaTHe. PemeHre 3a1a4 ¢ npuMeHEHHEeM ypaBHEHHs DUHINTEHHA, 3aK0HOB (hoTodddekTa 1
dopmyiel [T1aHka 1y1st SHEPTrUU cBsi3u (DOTOHA C €r0 YAaCTOTOM.

Tema 7.2.
Crtpoenne aTroma

Jlexuus, ypok. Monens atoma Tomcona. Onbitel Pesepdopaa o paccestauto o-yactun. [Inanerapaas mozaens atoma.
[Toctynatel bopa. U3ny4enue u noriomenne GoroHOB IpH IMepexoie aToMa ¢ OHOT0 YPOBHS SHEPTHH Ha IPYTOH.
Bune! cnekrpoB. CriekTp ypoBHeH sHepruu aroma Bogopoza. BosHoBble cBoiicTBa wactull. Bonusl ne bpoits.
KoprycKynsipHO-BOnHOBOM Ayanu3M. COHTaHHOE M BBIHYKACHHOE H3ITyUCHHUE.

Tema 7.3.
ATOMHOE SIIpO

Jlekmms, ypoK. DKCIIEpUMEHTHI, JIOKA3hIBAIOIIAE CIOKHOCTh CTPOeHUS sapa. OTKPBITHE PATMOAKTUBHOCTU. OMBITHI
Pesepdopra mo onpeneneHuI0 cocTaBa paaroaKTHBHOrO m3nydenus. CoiicTBa anbga-, OeTa-, raMMa-m3ITydeHHsL.
BisiHue paguoakTUBHOCTH Ha JKHMBBIE OpraHu3Mbl. OTKpBITHE MPOTOHAa W HEWTpoHa. HykioHHas monenb spa
["eitzenOepra-lBanenko. 3apsa sapa. MaccoBoe uncio sapa. M3oTorsl.

Jlekuusi, ypok. Anbda-pacman. ODJEKTPOHHBIM W TMO3UTPOHHBIN Oera-pacman. [‘amma-usnmydeHue. 3akoH
PaaMOaKTUBHOTO pacmajga. DHEprusi CBS3M HYKJIOHOB B szape. Snepusle cuibl. Jledexr maccel siapa. SnepHble
peakimu. [lenenne u cunres saep. SnepHoiii peakrop. Tepmosinepubiii cuntes. [IpoOieMbl U epCreKTHBHI sIEPHOM
SHEPreTUKH. OKOJIOTMYECKHE AacleKThl SACpHOM SHEPreTMKU. ONeMeHTapHble dYacTulibl. OTKpBITHE IO3UTPOHA.
Metoapl HAOMIOAEHNWS W PETHCTpalid dJIeMEHTapHBIX dacTull. DyHIaMeHTalbHBIE B3aUMOJCHCTBUA. EIUHCTBO
(hu3MIECKOi KapTHHBI MUPA.

[IpakTHYeckoe 3aHsiTHe. Pemienne 3amad Ha ompeAesieHHe NMPOIYKTOB SAEPHONW pEaKIMM, pacyeT 3HEPruH CBSI3H
ATOMHBIX sifiep. Pemenne 3a1a4 ¢ npMMEHEHHEM 3aKOHA PaIM0aKTUBHOIO pacaja.

Pazgen VIII. DaemeHTHI aCTPOHOMUM M ACTPOPUUKH

Tema 8.1.
JJIeMeHTbI AaCTPOHOMH U
M acTpopu3NKH

Jlekuus, ypok. OJranbl pa3BUTHsI acTpoHOMHH. [IpHKiagHOe W MHPOBO33pEHUYECKOE 3HAYCHHWE acTpOHOMUH. Buj
3B&3qHOro HeOa. CosBe3mus, spkue 3BE3MBI, IUTAHETH, WX BuauMoe nBrkeHne. ConmHeuHas cuctema. CoiHIIE,
ConHeyHasi akTUBHOCTh. VcTounuk sHeprun ConHIa U 3BE37A. 3BE3MBI, UX OCHOBHBIE XapaKTEPUCTUKHU. Jlnarpamma
«CIIEKTPAJIbHBIA KJIacC-CBETUMOCTEY. 3BE3/bI TIIaBHOM IOCIJIEI0BATEIbHOCTH. 3aBUCUMOCTD «Macca-CBETUMOCTDY s
3BE3] TJIABHOW TOCTeOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE37.. DTambl *u3HU 3BE3A. Mieunsiii [lyTh-Haria
["anaxtuka. [Tonoxenue n npuxenue Connua B [Namaktuke. Tumnbl ranaktuk. Paguoranaktuku v kBa3apbl. UEpHbIE
NBIPBI B siipax raynakTuk. Bceenennas. 3akon Xa00ma. PazOeranue ramaktuk. PenmkToBoe manmydeHnue. MacirabHast
cTpykTypa Beenennoii. Meraranakrika. Hepeménusie mpobieMbl acTpOHOMUH.

Bcero 2 cemectp

66

Bcero yacos|

108




3.YCJIOBUA PEAJM3AIIMN PABOYEN MMTPOTPAMMBI JUCITATIINHBI

3.1. Ucnosib30BaHMe AKTUBHBIX U HHTEPAKTUBHBIX (JOPM NMpoBeAeHUs 3aHATHI

Jlisi TOATOTOBKM CIENHMANMCTOB CPEIHEr0 3BeHa B 00pa30BaTENbHOM MpPOIEcCe IMIMPOKO
UCIIONB3YIOTCA Takue (popMbl MPOBEIECHUS 3aHIATHI KaK:

- CEMHHap;

- KOMIIBIOTEPHBIE CUMYJIALINY;

- TpYNIOBbIE TUCKYCCHUH,

- Kelc-3aJlaHue u JIp.

- DKCIIEPUMEHT, PELICHUE TUIIOBBIX 3a/1a4 U T.[.

[IpuMenstoTCA cienyonme CoOBpeMeHHbIe 00pa30oBaTeIbHbIE TEXHOJIOTUH:

- TEXHOJIOTUSI COTPYHUYECTBA;

- TEXHOJIOTUSI Pa3BUTHS KPUTHUYECKOTO MBIIIJICHUS

- TpOOJIEMHOT0 ¥ IMYHOCTHO-OPUECHTHPOBAHHOT'O O0YUYCHUS;

- ”H(OpMaLIMOHHBIE TEXHOJIOTUH.

AKTHUBHEBIE U HHTCPAKTHUBHBIC (1)OpMI)I IMPpOBCACHUA 3aHHTPII>i, HCIIOJIb3YCMbBIC B y‘le6HOM Imponecce

Cemectp Bun 3anstus AKTHBHBIH,
Tema 3ausaTHS HWHTCPAKTHBHBI
1 MeTox
1 cemectp Jlexuus, ypok N3yuenne  aBmxkenus  Opycka 1ol CemuHap
HAKJIOHHOW IUIOCKOCTH
IIpakTnueckoe Ompenenenne  Maccsl  BO3QyXa  B| DKCIEPUMEHT
3aHATHE KJIACCHOM KOMHAT€ Ha OCHOBE U3MEpPEHUN
00bEMa KOMHATBI, JaBJICHUS u
TEMIIEPATYPHI BO3/lyXa B HEU
Jlexuus, ypok DKOJIOTUYECKUE npobiempl] ['pynmoBsie
TEMJI0HEPr €TUKH. JVCKYCCUHU
[IpakTueckoe CriocoObI U3MEpEeHHsI BIAKHOCTH. OKCIEepUMEHT
3aHATHE
2 cemecTp IIpakTuyeckoe HccnenoBanue cBoicTB m300pakeHuit B| ['pymmoBbie
3aHATHE JIMH3AX. M CKYCCUHU

3.2. YueOHO-MeTOOUYECKOE 00ecIeueHue
Ceenierrss 00 DJIEKTPOHHBIX TOJHOTEKCTOBBIX PEcypcax, JOCTYH K KOTOphIM o0ecrieunBaeTcs Ha
OCHOBAHHUUA HpﬂMLIX ).IOFOBOpOB

IlepeyeHb  JOKYMEHTOB, TOATBEPXKIAIONIMX  HAIWYME/TIPABO  HMCIOJNL30BAHUS  IU(POBBIX
(anekTpoHHBIX) OnOMmMOTEK, IBC

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

01.01.2023 —21.12.2023

KonaTpakt Ne 411/4Y o1 10.10.2022. (OBC
2023- | | «J1aHBY»)
2024

12.10.2022 - 11.10.2023

JInnensnonnslii kouTpakT Ne 225/ or
25.07.2023 (OBC Opaiit — BO)

05.08.2023 — 04.08.2024

JIunensnonubeii KoHTpakT Ne 62/]1Y ot
23.03.2023 (OBC H3Bb eLibrary)

01.01.2023 — 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 Y4eOHOI TUTepaTypoil Mpy peanu3anuu padbodei mporpaMMbl

3.2.1. OCHOBHBIE UCTOYHHKHU:

1. I'enpenmrerin JI.O., bynatoBa A.A., Kopuunses M.H., Komknna A.B. ®usuka. 10
kiacc. basoBeiii 1 yrayoneHHbli ypoBHH (B 2 wacTsix). Yacts 1. DimektponHast popma yueOHuKa. /
nog pen. Opnosa. — M.: AO «M3narensctBo «lIpocBemenuey», 2022. — 304 c.- [OU] — Pexum
JOOCTYIIA: https://e.lanbook.com/book/334730>

2. T'enpenmireitn JI.O., bymaroBa A.A., KopuwibeB WM.H., Komkuna A.B. ®usuka. 10
kiacc. bazoBelii ¥ yriyOsneHHblid ypoBHHU (B 2 vacTsax). Yacts 2. DnektporHas Gopma yueOHuka. /
nox pen. OpnoBa. — M.: AO «M3narensctBo «IIpocBemenue», 2022. — 239 c.- [DU] — Pexum
JOOCTYTIA: :https://e.lanbook.com/book/334733>

3. T'enpenmreiin JI.O., bynaroBa A.A., Kopuunees U.H., Komkuna A.B. ®uszuka. 11
kiacc. ba3oBeiii 1 yrayOneHHbIi ypoBHH (B 2 yactsix). Yacts 1. DnektpoHHas ¢popma yueOHuka. /
noxa pea. Opaosa. — M.: AO «M3natensctBo «IIpocBemenue», 2022. — 191 c. -[DU] — Pexum
JHOCTYTIA: :https://e.lanbook.com/book/334736>

4. I'enpenmireitn JI.O., bynaroBa A.A., Kopuunbe M.H., Komkuna A.B. ®uzuka. 11
kiacc. ba3oBeiit u yriuyOneHHblll ypoBHH (B 2 yacTsix). Yacts 2. DnekTpoHHas popma yueOHuka. /
noa pea. OpnoBa. — M.: AO «M3patensctBo «lIpocBemenney, 2022. — 206 c. - [DU] — Pexum
HOCTYTIA: https://e.lanbook.com/book/334739>

3.2.2. J1ONOIHUTEIIbHBIC HCTOYHHKH:

1. T'opnau, B. B. ®uszuka: yuebHoe mocodue 1jisi cperHero mpodeccuoHaIbHOro 00pa3oBaHus
/ B. B. T'opmau. — 2-e uzn., uctp. u norn. — Mocksa: U3natensctBo FOpaiir, 2022, — 215 ¢. — -
[OU] — Pexxum nocryma: https://urait.ru/bcode/494218>

2. BacumbeB, A. A. @usuka: ydeOHOE MocoOue IS CpPeaHEro MpodecCHOHATBLHOTO
obpa3zoBanus / A. A. Bacunbes, B. E. ®enopos, JI. [[. XpamoB. — 2-¢ u3., ucnp. u gon. — MockBa:
UznarenscrBo FOpaidit, 2018. — 211 c. - [DU] — Pexum goctyna: https://urait.ru/bcode/410102>.

3. PommonoB, B. H. ®wusuka misa kowemkeit: ydeOHoe MOcoOHWe [Jisi CPEIHEro
npodeccronanpHOro obpaszoanus / B. H. PoguonoB. — Mocksa: U3matenscrBo HOpaiit, 2022. —
202 c. - [DU] — Pexxum moctyma: https://urait.ru/bcode/494934>.

4. TpynoB, I'. M. OG6miast ¢usuka. JlomodHUTEIbHBIE MATEPUABI ISl CAMOCTOSITEIHHOM
paboTsl: yuebHoe mocobue st cro / TpyHos I'. M. — Cankr-IletepOypr : Jlans, 2020 .— 72 c. —
- [BU] — Pexxum noctyna: https://e.lanbook.com/book/146680>

5. 'opnau, B.B. ®usuka. 3amgauun, Tectel. MeTONBI penieHus: yaeoHoe nmocoodue st cro / B.
B. Topmau— MockBa : IOpaiit, 2022 .— 301 ¢ - [DU] - Pexum pocryma:
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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. ®uzuka [DneKTPOHHBIN pecypc]: METOAMYECKUE YKA3aHUS 110 OCBOCHUIO JUCHUUILIMHBI U
CaMOCTOSATENILHOM paboTe Ui 00YYaroIUXCsl MO CIEIHATBHOCTAM CPEIHEro MpogeccuOHaTbHOrO
obpaszoBanust / coct. E. C. Ilerprikuna. - Boponex: BopoHexckuil rocyaapcTBEHHBIH arpapHblii
yauBepcuteT, 2023. - Pexxum nocryma: <URL: http://catalog.vsau.ru/elib/metod/m8154.pdf>.

3.2.4. [lepnoauyeckue U3TaHuUsS

1. BectHuk BOpoHEXCKOro rocyJapcTBEHHOI O arpapHOro YHUBEPCUTETAa: TEOPETUUECKUN U
HAYYHO-TIPaKTHYECKH )ypHal / BopoHexk. roc. arpap. yH-T - Boponex: BI'AY, 1998-

2. Bectnux MockoBckoro Yuuepcutera. Cepus 3. ®dusuka. Acrponomus/ MI'Y um.
M.B.JIlomonocoBa — MockBa, 1946-

3. Hayuno-nmonymsipablii pu3nKo-MaTeMaTHyecKuil xxypHan «KBaHm»

3.2.5. CaiiTsl 1 HH(OPMALIMOHHBIE TOPTAIIBI
1. http://school-collection.edu.ru - Enunas xoyiekiuus TUPPOBBIX 00pa30BaTEIbHBIX

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

3.3. MaTepuaibHO-TeXHHYECKOE H MPOTrPaMMHOe o0ecriedeHne

CBeneHnsi 0 MpoOrpaMMHOM 00ecriedeHUH O0IIero Ha3HAYCHUS

Ne Hazpanue Pasmemenne
1 | Oneparmonnsie cuctembl MS Windows / Linux TK B s0KaBHOM ceTn
BrAy
2 [Makersr opucHbix npunoxenuii Office MS Windows / 1K B nokansHOI ceTn
OpenOffice BTAY
3 [Mporpammer amst mpocmotpa ¢aiinos Adobe Reader / DjVu 1K B n0KaJIbHOI CEeTH
Reader BIr'AY
4 | bpayseper Sunexc bpaysep / Mozilla Firefox / Internet 1K B nokaneHOM ceTn
Explorer BIr'AY
TIK B soKanbHOM ceTH
5 A DrWeb ES
HTUBHPYCHAsI IpOrpamMma BLAY
. IIK B sloKanbHOM ceTH
6 | II - 7-Zi
porpamMMa-apxuBaTop p BLAY
7 | Mynbtumenua npourpeBarens MediaPlayer Classic IK B noKaseHOM cetn
BIr'AY
8 | Ilnardopma onnaitH-o0y4ueHus eLearning server TK B noxabHoit cern
BIr'AY
9 | Cucrema kommbroTepHoro Tectupoanust AST Test 1K 8 H‘;;?X’?]OH cet

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

Ne HaumenoBanme o0bekTa, Anpec (MecTonoNoKeHne) 00bheKTa,
n/m MOJITBEPKIAIOICTO HATMYHE MTOJITBEPIKIAIOIIETO HATMYHE MAaTEPHATTLHO-
MaTePUATbHO-TEXHUIECKOTO TEXHUYECKOro oOecredeHus (¢ yKazaHueM
obecrieueHus, ¢ epeyHeM HOMeEpa Takoro o0beKTa B COOTBETCTBHUH C
OCHOBHOT'O 000PYIOBAHHS JOKYMEHTaMH 10 TeXHUYIECKOU
WHBEHTAPU3AIINH)
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https://urait.ru/bcode/494416
http://catalog.vsau.ru/elib/metod/m8154.pdf
http://school-collection.edu.ru/
http://nuclphys.sinp.msu.ru/

1 VYuebnas ayauropust s mpoBeneHus | 394087, Boponexckas — o0nacth, T.
3aHATUA BCEX BHUAOB, B TOM uucie | Boponex, yin. TumupszeBa, 21. 3panue
IPYIIITOBBIX " WH/IMBHIYaIbHBIX | y4eOHOr0 KOpIyca OTIEJICHUS CpEIHEro
KOHCYJIbTAIlMi, TEKYIIero KOHTPOIS M | Mpo(dhecCHOHaIbHOrO o0pa3oBaHUA
MPOMEXKYTOUYHON arrecrauuu: | (Kopmyc CIIO, obmexutrie Ne 6)
KOMILJIEKT yaeOHOI mebenn, | Ayn. 115
JIEMOHCTPALIMOHHOE o0opyioBaHue,
y4eOHO-HaTJISHBIE TOCOOUS

2 VYuebnas ayautopus. Ilomemienue 394087, Boponexckas  o0nacth, T.
JUIi  CaMOCTOSITENIbHOW  paboThI: Boponex, yn. TumupszeBa, 21. 3naHue
KOMILJIEKT yaeOHOMI Mebenw, y4eOHOro KOpmyca OTAEJICHUS] CPEIHEro
JEMOHCTpAallMOHHOE  000pyaOBaHuE, | MPO(ecCHOHATBEHOTO o0pazoBaHH
y4eOHO-HaTJIsIHbIE nocoOus, (Kopmyc CIIO, obmexutue Ne 6)
KOMITbIOTEpHAs TEXHUKA c Ayn. 103
BO3MOYKHOCTBIO MOAKIIOUEHHUS K CETH
«HTEepHET» u obecreueHreM
J0CTyma B AIIEKTPOHHYIO
HH(OPMaLMOHHO-00pa30BaTEIbHYIO
cpeny

4. ®OHJ OLIEHOYHBIX CPEJICTB, KOHTPOJIb U OLIEHKA
PE3VJLTATOB OCBOEHWSI U CIUTITAHBI

4.1. OneHKa pe3y/1bTaTOB 0CBOCHHS U CHUILIHHBI

Pe3yabTarbl 00y4eHust

(I)OprI 1 METOAbI KOHTPOJIAA H OLCHKH

Ilepeuens nuunocmuvix pe3yiomamos:

- TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTH B
MHTEpecax IpaskIaHCKoOro oOIIecTBa, y4acTBOBATh
B CaMOYNpPaBICHHMM B INKOJIE W  JIETCKO-
FOHOIIECKUX OpraHu3alusiX;

- IICHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM
CHMBOJIaM; JOCTH)KEHUSIM POCCUMCKHX YYEHBIX B
o0nacti QU3NKU U TEXHHKE,

- CIIOCOOHOCTH OLEHHWBATH CUTYalMI0 M MPUHHUMATh
OCO3HaHHbIE PELICHUs, OPUEHTUPYSCh HA MOpPaJIbHO-
HPAaBCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJE B

JIESTEIIbHOCTH Y4EHOIO;

- OCTETHUYECKOE OTHOIICHHWE K MHUpY, BKIIOYAs
ACTETHKY HAy4YHOTO TBOPYECTBA, MPHUCYLIETO
(du3nIecKoil HayKe;

- UHTEpeC K Pa3IHMYHBIM cepam

npo(eCCHOHANBHOM EATEIbHOCTH, B TOM YHCIIC
CBSI3aHHBIM ¢ (HU3UKOW M TEXHUKOH, YMEHHE
COBepIIaTh  OCO3HAaHHBIA  BbIOOp  Oymymei
npodeccHd ¥ PeaM30BbIBATH  COOCTBEHHBIC
JKU3HEHHBIE I1JIaHbL,

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHHUIO U

camooOpazoBaHWi0o B obmactd  (U3MKKM  Ha
MPOTSHKEHUH BCEU JKU3HU;

- pacumpenue OIbITa JIeSITEIIBHOCTH
OKOJIOTHYECKON  HANpaBIEHHOCTH HAa  OCHOBE
UMEIOIIUXCS 3HAHUM 110 (DUBHKE;

- c(OpPMHUPOBaHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIIETO ~ COBPEMEHHOMY  YPOBHIO

pa3BuUTHS (PHU3UUECKON HAYKH;

Dopmbl KOHMPOIA OOYUEHUA:

- TpaKTHYeCKOe 3aJaHue 1o pabore ¢

nHpopmaluent, yaeOHHKaMu;

- TOATOTOBKA W 3alllUTa WHAWUBUAYAIBHBIX U

IPYNIOBBIX 33JJaHUI TPOEKTHOT'O XapakTepa;

00yuenusn:

(DOPMbl OUEeHKU pe3yismamueHocmu

TpaguuOHHAA CUCTEMAa OTMCTOK B

OaJuiax 3a KaXXIylo BHITOTHEHHYIO PaboTy, Ha OCHOBE
KOTOPBIX BBICTABIISICTCS HTOrOBasi OTMETKA.

Memooslt Konmpona HanpaeieHvl HA NPOGEPKY

yMmenusn ooyuarouuxca:

- YCTaHaBJIMBATb MPUYMHHO-CJICACTBEHHBIC CBA3U

MCXAY SIBJICHUSMU,

- HUCIIOJIb30BAHUEC  ITOJYYCHHBIX 3HAaHUN IS

peLeHHs TPaKTHYECKUX;

- BCPHOC IIOHMMAHHUC (I)HSHHCCKOﬁ CYHIHOCTHU

paccMarpuBacMbIX SIBICHUM M 3aKOHOMEPHOCTEM,
3aKOHOB U TEOPHIA;

- YCTaHOBJICHHE CBSI3U MEXY U3Y4aeMbIM U paHee

W3YyYEHHBIM MaTEePHAaJIOM IO Kypcy (HU3UKH, a TaKKe
C MarepuasioM, YCBOCHHBIM IpH H3YUYEHHU APYTUX
MPEeIMETOB;

- pa6OTaTI) B Ipynrne u npeacraB/IsAITh KaK CBOIO,

TaK U IO3UIUTIO I'PYTIIIBI.

Memoobwt ouenku peszyirbmamos o00y4yeHUA:

(opMupoBaHHEe pe3ysbTaTa UTOrOBOW aTTeCTallMH IO

JUCHMITIIMHE

Ha OCHOBC

CYMMBI  pPE€3YyJIbTaTOB

TEKYHWIETO0 KOHTPOJIA.
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- OCO3HAHME LEHHOCTH HAy4YHOM JESATEIbHOCTH,
TOTOBHOCTh B TIIpolecce U3y4deHHS (PU3HKH
OCYILECTBJIATh NPOEKTHYIO0 M HCCIEA0BATEIbCKYIO
JESATeNbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

Ilepeuens memanpeomemublx pe3yibmamos:
- ONpeneNsaTh IeNU JCATCIBHOCTH, 3aaBaTh
napaMeTpbl U KPUTEPHUN UX JOCTHKCHUS;
- BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTUBOPEYHUS B
paccMaTpuBaeMbIX (PM3MYESCKHX SIBICHUSIX;
- KOOpDIWMHMPOBATH M BBINOJHATH paboOTy B
YCIIOBHSIX peajbHOrO, BUPTYaJILHOTO u
KOMOHHUPOBAaHHOTO B3aMOJICHCTBUS;
- pa3BUBAThL KPCATUBHOC MBIIJICHUEC IIPpU PECHICHUN
JKU3HEHHBIX ITPOOIIeM;
- BJIAJIETh HAYYHOU TEPMHUHOJIOTUEHN, KIHOYEBBIMU
MOHSTHSIMU M METOJaMH (PU3NYECKON HAYKH;
- BJIQJICTh HABBIKAMHU Y4eOHO-HMCCIICI0BATEIBCKOM
U TIPOCKTHOH JNEeSTENBHOCTH B 00JacTH (DU3HKH;
CIOCOOHOCTBIO u TOTOBHOCTBIO K
CaMOCTOATENIBHOMY MOWCKY METOMOB pEeIIeHHs
3a7a4 (PU3MYECKOTO COJCPIKAHUsS, IPHMEHEHHIO
Pa3TMYHBIX METOIOB IO3HAHUS;
- BJIAJETh BHIAMH JESTEIBHOCTU TI0 TOIYYECHHIO
HOBOT'O 3HaHUS, ero MHTEPIPeTAIHH,
npeoOpa3oBaHMI0 U TMPHUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CUTYAIHSIX, B TOM YHCJIE TPH CO3IaHUU
y4eOHBIX IIPOEKTOB B 00JIACTH (DU3UKH;
- BBUIBJISITH NPUYMHHO-CIICJCTBCHHBIC CBS3U U
aKTyaJM3UpOBaTh 3a/1a4y, BBIIBUTaTh THIIOTE3y €€
peuieHus, HaXOJUTh apryMEHTBI TSt
JIOKa3aTeJbCTBA CBOMX YTBEP)KICHHI, 3a1aBaTh
napaMeTpbl H KPUTEPHUHN PEIICHUS,
- AaHAJIM3UPOBATh ITOJYYCHHBLIC B XOJC PCIICHUA
3aa4d pe3yNbTaThl, KPUTHYECKH OICHHBATh HX
JIOCTOBEPHOCTh, MPOTHO3MPOBATh H3MEHEHHE B
HOBBIX yCJIOBHSIX;
- CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3aa4r
B 00pa30BaTeIIbHOM JIESTEIFHOCTH, B TOM YHUCIC
Opy W3y4eHUH (HU3UKU; JaBaTh OLECHKY HOBBIM
CUTYAIIHsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;
- yYMeThb TIEPEHOCUTH 3HAHHS 1O (U3NKE B
NPaKTHYECKyI0  00lacTh  HKU3HEEATeIHbHOCTH;

BbIIBUI'aTh HOBBIC niaeu, npeajaratb
OPUTHHAJIBHBIC TIIOAXOAbl W PCIICHUS; CTaBUTb
HpO6J’I€MBI u 3aJga4u, JOIMyCKaromue

AJIbTEPHATHBHBIC PEIIICHHS;
- BJAJETh HABBIKAMH NOJy4YeHUS HHpopmarum
(HU3MYECKOro COACPIKAHUS U3 UCTOYHHKOB Pa3HBIX
THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIATH ITOUCK,
aHaNM3, CUCTEMAaTH3alMI0 M HMHTEPHPETALHIO
WHpOpPMAIIUKM  pa3IMYHBIX BUJAOB W (opMm
NpPEJICTABICHHS,  OIICHUBATh  JOCTOBEPHOCTb
WHPOPMAITUH;

- HCIOJNB30BAaTh CpENCTBa WH(OPMALMOHHBIX H
KOMMYHUKAaITUOHHBIX TEXHOJIOTUH B pCHICHNH
KOTHHTHBHBIX, KOMMYHHKATHUBHBIX u
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OpPraHU3allMOHHBIX 33724 C  COOJIOJCHUEM
TpeOOBaHMI 3PrOHOMHKH, TEXHUKHA 0€30MaCHOCTH,
TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX U
ITUYECKHX HOpPM, HOPM  HH(pOPMAIMOHHOI
0e30IacHOCTH;
- C03/1aBaTh TEKCTHl (PU3UUECKOTO COACpPKaHUS B
pasnmuuHbIX (opmarax ¢ yd4€roM Ha3HAuYCHHUS
WHpOpPMAIIMK W 1IEJICBOM ayJUTOpHH, BHIOMpas
ONTUMANBHY!O  (QOpMy  HpeACTaBIeHUS U
BHU3YaJIM3aIHH.

Ilepeuensv npeomemupix pe3yibmamos:
- pacmnio3HaBaTh (HU3MUYECKHE SBJICHHS (IIPOIECCHI) U
OOBSICHATh HMX HA OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJSIPHO-KMHETUYECKOM ~ TEOpPUM  CTPOCHHUS
BeleCTBA M JJIEKTPOJMHAMUKH: PaBHOMEPHOE U
PaBHOYCKOpPEHHOE  NPAMOJIMHEHHOE  JBHKCHHE,
cBOOOHOE MaJIeHNe T, JBMKEHHUE 110 OKPYKHOCTH,
uHepuMs,  B3auMoxeiictBue  Ten;  auddysus,
OpOYHOBCKOE JIBUKCHHE, CTPOCHUE KHUAKOCTEH WU
TBEPIBIX TeJN, M3MEHeHHe o00béMa Ten mpu
HarpeBaHuM (OXJIaXKICHUH), TETJIOBOE PAaBHOBECHE,
UCIapeHue, KOHJICHCALYs, IJ1aBJICHUE,
KpUCTAJUIN3alMs, KUIIEHHE, BIAXXHOCTh BO3IyXa,
NIOBBIILIEHUE JAaBJICHUs ra3a Ipu €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBS3b MEXIYy IapaMmeTpamu
COCTOSIHUS Ia3za B U30MPOLIECCaX; IEKTPU3ALUs Tell,
B3aMMOJICHCTBUE 3aPs/I0B;
- YYHTHIBATh TPAHMIBl [PHUMEHEHUS HW3Y4EHHBIX
¢usnueckux  Mopened:  MaTepualibHas — TOYKa,
WHepIManbHasg  cUCTeMa  OTcuéra,  aOCONIOTHO
TBEPIOE TENO, HACANbHBIA TIa3; MOAEIU CTPOCHUS
ra3oB, KHMJIKOCTEH ¥ TBEPABIX TeJ, TOUCUHBIN
SNIEKTPUYIECKUN 3apsii NpU PELICeHUU (PU3NIECKUX
3a71ad4;
- pacno3HaBaTh (U3MUYECKUE SIBJICHUS (ITPOLIECCHI) U
OOBSICHSTh UX Ha OCHOBE 3aKOHOB 3JIEKTPOAMHAMUKU
u KBaHTOBOMN buznky: 3NEeKTpUYECKas
MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHUMUYECKOE,
MarHMuTHOE  JIEHCTBUS  TOKA,  B3aMMOJEHCTBUE
MAarHuTOB, JJIEKTPOMAarHUTHAsT MHIAYKLUS, AEHCTBHE
MAarHuTHOIO IOJII Ha IIPOBOJHUK C TOKOM U
JOBIDKYIIUICS 3apsl, 3JIEKTPOMArHUTHBIE KoJeOaHUs
W BOJIHBI, IPAMOJIMHEHHOE PacIpOCTPAaHEHHE CBETA,

OTpaKeHHUe, IpesioMIICHHE, UHTEepdEpeHIus,
IUQpakIus ¥ MOISIPH3AIMs CBETa, TUCIIEPCHS CBETa;
(hoTOodNeKTpHUECCKHI ekt (doTorddexr),

CBC€TOBOC JaBJICHHMC, BO3HUMKHOBCHHUC JIMH elyaroro
CIICKTpa aromMa BOIOpOaa, €CTCCTBCHHAA n
HCKYCCTBCHHAsA palMOAKTUBHOCTD,

yMeThb:
- ONHCHIBATH MEXAaHWYECKOE IBIDKEHHUE, HCIIOIb3Ys
¢u3nyeckue  BENMYHMHBI:  KOOp/AWHATA,  MYTh,

NepeMelleHrne, CKOpPOCTb, YCKOPEHHE, Macca Tena,
CWIa, WMIYJbC Tejla, KUHHETHYecKas DJHEeprus,
NMOTEHIMATIbHAS DHEPIUs, MeXaHudeckas padoTa,
MEXaHHUEeCKasi MOITHOCTb; MTPH OMMCAHUH TPaBUIBHO
TPAKTOBaTh (U3WYECKUH CMBICH HCIOJIb3YEMBIX




BEJIMYMH, UX OOO3HAYCHHUS W EIWHUIIBI, HaXOIUTh
(OpMyJIBI, CBS3BIBAIONINE JAHHYIO (H3MIECKYIO
BEJIMYHMHY C IPYTMMH BETUUMHAMMU;

- ONHCHIBaTh MU3y4YEHHBIE TEIUIOBBIE CBOWCTBA TEN U
TEIUIOBBIE  SIBIICHHUS,  WCHOJNB3YSd  (DU3HMYECKHUE
BEJIMYMHBI: JABJICHWE Ta3a, TeMIEepaTypa, CpeIHssi
KWHETHYEeCKass SHEPrusl XaOTHYECKOTO JBIKCHUS
MOJIEKYJI, CPEJHEKBaJpaTU4YHasi CKOPOCTh MOJEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, pabora
raza, Ko3pQuIMeHT MOJIEe3HOTO JIEHCTBUS TETJIOBOIO
JBUTATEIS; TPU ONMUCAHUM TPABIIIBHO TPAaKTOBAThH
(I)I/I?:I/I“IGCKI/II\/'I CMBICJI HCIIOJIb3YEMbIX BCJIMYHMH, HX
0003HAaYeHUs M EAWHHULBI, HAXOOUTh (HOPMYIIbI,
CBS3BIBAIOLME JAHHYIO (HU3MYECKYI0 BEIMYHHY C
APYTruMH BEJIMYNHAM;

- ONUCHIBAaTh M3YYCHHBIE DJICKTPHUUYECKHE CBOMCTBA
BEIIECTBA M JJICKTPUYECKHE SIBJIEHUS (TIPOLIECCHI),
UCMONB3Ysl (pU3HUYECKHE BEIMYMHBL: AJIEKTPHUECCKHUN
3apsi, DJIEKTPUYEcKoe IoJie, HampsHKEHHOCTh IO,
MOTEHIINAN, Pa3HOCTh TOTEHIINAJIOB;

- ONHUCHIBAaTh H3YYCHHBIE CBOWCTBA BEIECTBA
(anexTpuueckue, MarHuTHbIE, OIITHYECKHE,
AIIEKTPUIECKYIO MPOBOAUMOCTh Pa3IMUHBIX Cpell) U
ANIEKTPOMAarHUTHBIE SIBICHUS (TIPOLECCHI), UCTIONB3YS
(hM3HYECKUE BEIMYHMHEL 3JICKTPUISCKUN 3aps, CHiia
TOKa, JJIEKTPHYECKOE HANPSHKEHHE, AIIEKTPUUIECKOe
COMPOTUBIIEHHE, pa3HOCTh MoTeHuuanoB, OJIC,
paboTa TOKa, MHAYKUWS MAarHUTHOTO TIOJA, CHJA
Awmmepa, cuna JlopeHna, MHIYKTHBHOCTh KaTYIIKH,
DHEPrusi HJIEKTPUYECKOr0 M MAarHUTHOrO MOJeH,
MepHoA W dYacToTa KoiebaHWid B KoOIeOATEITHPHOM
KOHType, 3apsi ¥ Cula ToKa B Ipolecce
TapMOHUYECKUX  AJIEKTPOMATHUTHBIX  KOJEeOaHUH,
(oKyCcHOE paccTosHME W ONTHYECKasl CHJIA JUH3BI;
NpU ONKCAaHWU NPABWIBHO TPAKTOBATH (PH3MUYECKUN
CMBICJI MCIIOJIb3yEMbIX BEJIMYHMH, UX OOO3HAYECHUS U
eJIMHUIBI; YKa3blBaTh (OpMyTbI, CBS3BIBAOIIHE
JAaHHYI0  (PU3HYECKyl0 BEIMYMHY C  JIpYyTUMH
BEJIMYMHAMU;

- ONHUCHIBATb M3Y4YECHHbIC KBAaHTOBBIC SIBJICHUS U
IPOLIECChl, HUCMONb3YS  (DU3MUECKUE BEIUYUHBL
CKOpPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETa, SHEPIHsl U UMITYJIbC (POTOHA, TIEPHUOA
nojypacrazia, >Heprusi CBsI3U aTOMHBIX szep; HpH
OMHMCAaHWM MPAaBUJIBHO TPAKTOBaTh  (PU3UUYECCKUI
CMBICIT MCIIONIb3YEMbIX BEIMYMH, UX O0003HAYCHUS H
eIMHULBI; YKa3blBaTh (OpMyYJBI, CBSA3BIBAOIIHE
JNaHHYI0  (U3MYECKyl0 BEJMYMHY C  JIPYTHMH
BEIIMYMHAMH, BBIYHUCIIATH 3HAYCHUE (HUZNIECKON
BEJINYMHEI,

- QHAJM3UPOBATh (PU3MIECKHE MPOLECCH U SIBICHUS,
WCMONB3YsS (PU3MUECKHE 3aKOHBI U TPUHIUIBI: 3aKOH
Owma, 3aKOHBI ITOCTIEAOBATEIFHOTO M MapaLIeIbHOr0
COEMHEHUST TIPOBOJHUKOB, 3akoH J[xoyns-JleHna,
3aKOH  JJICKTPOMarHUTHOM  WHAYKOWH,  3aKOH
MPSIMOIIMHEHHOTO PACIPOCTPAHEHHs CBETA, 3aKOHbBI
OTPaKCHMsI CBETA, 3aKOHBl IPEJIOMJICHUSI CBETa;
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ypaBHeHHe OiHIITeHA A1 (Gorodddekra, 3aKoH
COXpaHEHMs HHEPIUH, 3aKOH COXPAHEHUS HMITyJIbCa,
3aKOH COXPAHEHHUs SJIEKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHHMsS MacCOBOIO 4YHCIa, IOCTynarsl bopa,
3aKOH  PaJHOaKTHMBHOTO  pacmaja; IpH 3TOM
pa3nuyaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCcKoe BBIPAKEHHE W yCJIOBHSA (TPAaHMIIBI,
001aCTH ) TPUMEHUMOCTH;

- pewmaTb pacy€THBIE 33Ja4d C SIBHO 3aJJaHHOU
(¢u3NYeCKoil MOJENbIO, HCTONB3YS  (pu3MuecKkue
3aKOHBI W TPUHIUITEI, HA OCHOBE aHAJM3a YCIIOBHUS
3aJlaud BBIOMPATh (PU3MYECKYIO MOJIC/b, BBIACIIATH
¢usnueckue BeMMUMHBI U (HOPMYIIBI, HEOOXOAUMBIE
st €€ pelleHus], MPOBOJUTh PACUETHl U OLICHUBATh
pearbHOCTh TONYYEHHOTO 3HA4YeHHS (PU3HIECKOH

BCIIMYMHDBI;
- peliaTb Ka4dCCTBCHHBIC 3alaiu: BbBICTPAUBATH
JIOIr'n4€CKN1 HCIIPOTUBOPCUNBYIO HOCIMOYKY

paccyKIEeHUH C OIOpPOM Ha HU3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3NUECKHUE SBICHHSL.
HCII0JIb30BATh NPHOOPEeTeHHbIe 3HAHUA 1
YMeHHSI B IPAKTHYECKOM 1esITeJIbHOCTH 1
TIOBCeIHEBHOM 'KU3HU 1A
- MICTIONb30BAaTh TEOPETUUECKUE 3HAHUSA 10 (HU3UKE B
MTOBCEIHEBHON KU3HU JUIS obecrieueHus
0e30MacHOCTH TIpH  OOpaleHnd ¢ mpubopaMu U
TEXHUYECKUMH YCTPOWCTBaMH, JJIsI COXPaHEHHs
3M0POBbS. M COOJIOACGHUS HOPM DKOJOTHYECKOTO
MOBEJICHNUS B OKPY>KaIOLIEH Cpere;
- paboraTh B TpyNIeE C BBITOJHEHUEM Pa3IHYHBIX
COLIMANBHBIX POJIEH, MIaHUPOBaTh PabOTy TPYMIIbI,
pallMoOHAaNbHO  pachpefensaTh  O00sA3aHHOCTH |
IUIaHUPOBATh  JIEATENBHOCTh B HECTaHIAPTHBIX
CUTyallMAX, aACKBATHO OLICHMBATDL BKJIAJ KaXXJ10ro U3
YYaCTHUKOB TPYMIIl B PEIICHHE paccMaTpUBACMOM
npobIeMbl;
- HCIOJb30BaTh IIpd PCHICHHUN y‘IG6HBIX 3a1a4
COBpEMEHHbIE WH(pOPMALMOHHBIE TEXHOJIOTUH IS
[IOMCKA, CTPYKTYpUpPOBAaHUS, MHTEpIpETalUud U
NpeacTaBieHUs] y4yeOHOW W HAyYHO-TIOMYJISAPHOU
uHpopmaruM,  TONYyYEeHHOH M3  Pa3IMYHBIX
WCTOYHUKOB; KPUTUYECKU aHaJM3UPOBATH
MOJy4aeMyr0 HHPOPMALHIO.

4.2. XapaKkTepucTHKA OCHOBHBIX BH/I0B [1eSIT€JILHOCTH 00Yy4al0LIUXCs

XapaKkTepUCTHKA OCHOBHBIX BH/10B
Copep:xanue o0yueHust JAeITeJIbHOCTH 00y4arounxcst
(Ha ypoBHe y4eOHBIX JAeiCTBH)

Pasnea |. BBenenue

PaGota B rpyrmnme 1mo moaroToBKe KOPOTKUX
Beenenune COOOIIEHUN O pomu W MecTe (QHU3UKH B
MPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.

Pasznea Il. Mexanuka
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Kunemartunka

IIpoBeneHne  SKCHEpPUMEHTA:  U3Y4YEHHE
HEPAaBHOMEPHOI'O  JIBJKEHHS C  LIEJIBIO
ONpENENEeHNs]  MTHOBEHHOM  CKOpOCTH;
UCCIeI0BaHNE COOTHOIICHUS MEXIY
MyTAMH, MPOWIEHHBIMHU TEeJIOM  3a
MOCJIEIOBATEIbHbBIE paBHbIE MPOMEXKYTKU
BPEMEHU IPH PaBHOYCKOPEHHOM JIBUYKEHHUU
C HayajbHOM CKOPOCTHIO, PABHOM HYIJIIO;
U3ydeHUEe JIBIDKEHHsS IIapuka B BSI3KOM
KUAKOCTH.

OO0bsicHeHUE OCHOBHBIX MIPUHITUTIOB
JIENCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: CIHJIOMETp, IeMHble H peMEHHbIE
nepefadyd JABWKEGHUSA; U YCJIOBHUH HX
6e301acHoro HCII0JIb30BaHUS B
ITOBCEAHEBHOM KU3HU. PenieHne pacuy€THbIX
3aJlady ¢ SIBHO 3aJaHHOM  (PU3HYECKOM
MOJEIBI0 C HCIOJIb30BAHMEM OCHOBHBIX
dopmyn kuHematuku. Iloctpoenue wu
aHaIu3 rpadukoB 3aBUCUMOCTEN
KMHEMAaTUYECKUX BEIMYUH OT BpPEMEHH.
Pacno3naBanue Qu3uueckux sBIECHUI B
y4eOHBIX ONBITaX U OKPYXAIOUIeH XKU3HU:
paBHOMEPHOE u PaBHOYCKOPEHHOE
NpSIMOJMHEWHOE [JBIKEHHE, CBOOOAHOE
naJieHue Tell, ABUKEHHUE M0 OKPYKHOCTH.
Onucanne MEXaHUYECKOTO JBUKEHUS C
UCMOJb30BaHUEM  (U3WYECKUX  BEIUYHH:
KOOpJMHATAa, yTh, repeMenieHue,
CKOpOCTh, yCKOpeHue. Pabora B rpymnmax
OpU  IUIAHUPOBAHWM,  NPOBEACHUM U
MHTEPIPETALUN PE3YNbTaTOB OIBITOB, U
aHaJIM3€ JIONOJHUTENIBbHBIX MCTOYHUKOB HH
(dbopMaIuu 1Mo ToN TeMe.

Jlunamuka

IIpoBeneHune skcriepuMeHTa: MCCIEI0BaHNE
3aBUCHUMOCTHU CHJI YIPYTOCTH,
BO3HHMKAIOIIUX B MPYXHHE U PE3MHOBOM
obpasue, oT uX JedopMaluu; H3yuyeHHE
JIBHKEHUS Opycka o HAKJIIOHHOU

IUIOCKOCTH; UCCIIeIOBAHHE yCIIOBUI
paBHOBECHs TBEPIOrO Tella, UMEIOLIET0 OCh
BpALICHUS.

OObsicHeHue 0COOEHHOCTEH PaBHOMEPHOTO
U PABHOYCKOPEHHOIO  IPSIMOJMHEWHOIO
JIBUKEHMS, CBOOOJHOrO TMaJeHust Tell,
JBUXKEHUSA II0 OKPYXHOCTM Ha OCHOBE
3akOHOB HpIOTOHA, 3akOHa BCEMHPHOrO
TATOTECHUS. OOnbscHeHne OCHOBHBIX
MIPUHIUIIOB JenCcTBUA TEXHUYECKUX
YCTPOMCTB, TAaKUX Kak IOJIIAIHUKU.
OObscHeHUE JBUKEHHUS HCKYCCTBEHHBIX
CIlyTHUKOB. PelieHne pacy€rHbIX 3a1ad C
SBHO 3aJaHHON (U3NYECKOM MOJENbI0 ¢
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UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
(bopMyJ TUHAMUKH.

Pacno3naBanue Qu3uueckux sBIECHUI B
y4eOHBIX ONBITAX M OKPYXKAIOLIEH KHU3HU:
UHepuus, B3auMoJelcTBUE Tel. AHamu3
(GU3MUECKUX MPOLECCOB M SBICHUH C
HCIOJIb30BAaHUEM 3aKOHOB M IPUHLHUIOB:
3akoH BcemupHoro tsrorenus, I, 11 u III
3akoHbl HbIOTOHA, IPUHIINIT CYNEPIO3UIINH

3aKkoHbI COXpaHCHHUSA B MEXAHUKE

CHII, MIPUHLIUII paBHOIIPaBHOCTU
MHEpUUAIbHBIX CUCTEM OTCUETA.
IIpoBeneHne  PKCHEpPUMEHTAa:  U3y4EHUE

a0COJIIOTHO HEYNPYroro ynaapa ¢ MOMOIMIBIO
JABYX OJIWHAKOBBIX HHUTSAHBIX MAATHUKOB;
UCCIIEZIOBAHUE CBSI3M PabOTBHl  CUIIBI  C
M3MEHEHUEM MEXaHUYEeCKOW HSHEpruu Tema
Ha TpPUMEpPE PACTSDKEHHS  PE3HMHOBOTO
kryrta. Pemenue pacdé€THbIX 3aAad C SIBHO
3alaHHOM  (DU3MYECKOM  MOJENBI0  C
WCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB W
dbopMyn AMHAMHUKH U 3aKOHOB COXPaHEHUSI.
Perienre kauecTBEHHBIX 33/1a4 C OMOPOi Ha
M3y4eHHBIC B pasnerne «MexaHHKa» 3aKOHHI,
3aKOHOMEPHOCTH H (1)I/I3I/I‘I€CKI/I€ SABJICHUA.
Omnmcanne MeXaHHYEeCKOro ABHUXKCHHUSA C
HUCITIOJIb30BAHUEM (1)I/I3I/I'~I€CKI/IX BCIIMYUH:
HMIIYJIbBC TCJId, KHUHHCTHYCCKAsd OHCPIU:Ad,
NOTCHOMWAJIbHAasA OHCPrusaA, MCEXaHUYCCKasA
paboTa, MexaHWYeCKass MOIIHOCTh. AHAaIN3
¢u3nYecKuX TMPOIECCOB U SIBJICHUM C

HCIOJIb30BAaHUEM  3aKOHA  COXpaHEHHUs
MEXaHUYECKOU SHEPruu, 3aKOHA
COXpaHEHUS UMITYJIbCA.

OO0bsicHeHUE OCHOBHBIX MIPUHIUTIOB
JIENCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX
Kak:  BOAOMET,  KONEpP, MNPY>KUHHBIA

nucroner. OObsiCHEHHE JABMKEHUS pakeT ¢
omopoil  Ha  M3y4eHHble  (usznyeckue
BEJIMYUHBI U 3aKOHBI MEXaHUKH.
Hcnonb3oBanue pu IIOATOTOBKE
COOOIIEHUH O TPUMEHEHUH  3aKOHOB
MEXaHUKH COBPEMEHHBIX WH()OpMaIIMOHHBIX
TEXHOJIOTUH I IOMCKa,
CTPYKTYPUPOBAHUS,  HHTEPIpETAUH U
IpEeACTaBIeHNU UHPOPMALIUU, KPUTHYECKHM
aHaJIM3 [10JTy4aeMol MH(pOopMalnH.

Paspea I11. MoJaekyasipaas

H3UKA U TCPMOJMHAMHUKA

OCHOBBI MOJICKYJISPHO-KMHETHYECKOMI
TEOPUH

IIpoBeneHne HKCIIEpUMEHTA: OIpPEAECICHUE
Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha
OCHOBE W3MEpeHU 00BhEMa KOMHATHI,
JIaBJICHUSI U TEMIIEPATYpPbl BO3AyXa B HEW;
HCCIIENOBAHNE 3aBUCUMOCTH MEXIY
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[apaMeTpaMl COCTOSIHUSA  Pa3peKEHHOr 0
raza. OObsACHEHHE OCHOBHBIX IPUHIUIIOB
JIEUCTBUN TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: TEpMOMETp U OapoMeTp; U yCIOBUM UX
0€e30MacHoro HCI0JIb30BaHUS B
OBCEIHEBHOM KU3HHU.

Pacno3HaBanue Qu3MUecKUX SBIECHUI B
y4eOHBIX ONBITaX U OKPYXAloUleH XU3HU:
nuddysus, OpOYHOBCKOE JIBUKEHUE.
Onucanue TEMJIOBBIX SIBJIGHU U c
UCIIOJIb30BAaHUEM  (PU3MYECKUX  BEIUYHH:
JaBJE€HUE Tas3a, TEMIIepaTypa, CpeaHss
KUHETHYeCcKasi  JHEprusi  XaoTU4YeCKOro
JIBIDKEHHSI MOJIEKYJI, CpelHEKBaJpaTUYHas
CKOPOCTb MOJIEKYI.

Ananu3 (u3MYECKUX MPOLECCOB U SBICHUN
c HCI0JIb30BAHUEM MOJIEKYJISIPHO-
KMHETHYECKON TEOpUU CTPOECHMSI BEILECTBA,
ra3oBbIX  3aKOHOB, CBSI3U cpenHen
KMHETHUY €CKOU SHEpruu TEIJI0BOI'0
IBIDKEHHMSI ~ MOJIEKynl ¢ abComoTHON
TEMIIEPATypOH.

Pemenne pacu€THBIX 3agady € SBHO
3alaHHOM  (DU3MYECKOM  MOJENBI0  C
HCIOJIb30BAHUEM OCHOBHBIX  IOJIO)KEHHM
MKT, 3akoHOB ¥ (opMyJI MOJIEKYISIPHOM
bU3UKH.

PaGora B rpynmax mpH IJIaHUPOBAHUH,
MPOBEJACHUN U MHTEPIPETALUU PE3yJIbTaTOB
ONBITOB, W AaHaJIU3€ JIOMOJHUTEIbHBIX
MCTOYHUKOB HH(POPMAIIMH IO TEME

OcHOBBI TCPMOIUHAMUKHA

[IpoBeneHre y4eHHMYECKOro KCIEPUMEHTA:
U3MEpEHUE YAEIbHOU TEIUIOEMKOCTH

BEIIICCTBA. OO0OBsicHEeHHE OCHOBHBIX
MIPUHIIAIIOB IENCTBUS TEXHUYECKUX
YCTPOKCTB, TaKAX Kak: JIBUTATEIh
BHYTPEHHETO CropaHus, OBITOBOM
XOJIOIUIILHUK, KOHAUITUOHED; U YCIOBHHA UX
Oe3omacHoro HCIOJIB30BAHHUS B

MOBCETHEBHOM KU3HMU.

Onucanne W3YyYEHHBIX CBOWCTB TN W
TEMJIOBBIX SBJIEHUH C HCIOJB30BAHHEM
bu3MYecKNX BENWYWH: JaBJEHUE Trasa,
TeMIeparypa, KOJIMYECTBO TETLIOTHI,
BHYTpEHH:ISl SHeprus, paboTa rasa.

Pemenue pacu€rHpIXx 3amady  Cc  SIBHO
3aJlaHHOM  (DUBMYECKOM  MOJENbI0  C
HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
bopmyn TEPMOJIUHAMUKHU. Pemenue
KaueCTBEHHBIX 3aJady C ONopoll Ha
u3ydyeHHble B pasnene «MouekymispHas
¢uznka W  TEPMOJWHAMHKA»  3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHHUS.
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PaGora B rpynmax npu  aHaiu3e
JIOTIOJTHUTENbHBIX HUCTOYHUKOB
nH(pOpMaIUU 110 TEME

ArperatHble COCTOSIHUSI BelleCTBA.
@a30BbIe MEPEeXOAbl

[IpoBenenne HKCIEpPUMEHTa: H3MEPEHUE
OTHOCUTENBHONH  BJIAXHOCTM  BO3JyXa.

OO0bsicHEHUE OCHOBHBIX MIPUHIIUIIOB
JIEUCTBUSL TEXHUYECKUX YCTPOWCTB, TaKHX
KaK: TUTPOMETP u TICUXPOMETP,

KaJIOpUMETP; M YCIOBUH UX 0€30MacHOro
HCIOJIb30BaHUS B IOBCETHEBHON KU3HU.
Onucanue MPUHLIUIIOB HOJTyYEHUS
COBPEMEHHBIX MAaTEpUajoB, B TOM 4HCIIE
HaHOMaTepuanaoB. PemieHue  pacuérHbIX
3aJa4y C SABHO 3aJaHHOW (hU3HYECKOil
MOJENBIO C HCIHOJB30BAHUEM YpaBHEHUS
TEMJIOBOr0 OanaHca. Pemenue
KaueCcTBEHHbIX 3aJad C ONOpod Ha
U3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M
¢bu3nyeckue siBICHUS M0 TEME.
Pacno3naBanue Qu3MUECKUX SIBICHUN B
y4eOHBIX ONBITAX M OKPYXKAIOLIEH KHU3HU:
nedopmarus TBEPABIX TeJ, HarpeBaHUE U
OXJIAKIEHUE Tel, M3MEHEHHE arperaTHbIX
COCTOSIHMI BelllecTBAa M OOBSCHEHUE UX Ha
OCHOBE 3aKOHOB U (OpMYJI MOJEKYJISPHOI
bu3uKy.

Hcnonp3oBaHue WH(POPMAIMOHHBIX
TEXHOJIOT Uit JUISt TOMCKa,
CTPYKTYPUPOBAHHUs,  HMHTEPOPETALUH U
MpEICTaBICHUS uHbopmauu npu

MOJTOTOBKE COOOIIEHUI O MNpUMEHEHHH
3aKOHOB  MOJEKYJApHOH  Qu3uku U
TEPMOJMHAMMKHU B TEXHUKE U TEXHOJOTHIX

Pa3ngea IV. DuaekTpoannamuka

DJIEeKTPOCTATHKA

IIpoBeneHne SKclepUMEHTa: H3MEpPEHUE
AEKTPOEMKOCTH KOH/JIEHCATOopa.
OO0bsicHeHUE OCHOBHBIX MIPUHITUTIOB
JEUCTBUAA  TEXHUYECKUX  YCTPOUCTB U
TEXHOJIOTUM, TaKUX KakK: 3JIEKTPOCKOII,
ANEKTPOMETP, AIEKTPOCTATUUECKAs 3aLIUTa,
3a3eMJICHHE AIEKTPONpUOOpPOB,
KOHJICHCAaTOp, KONUPOBAJIBHBIN  aIapar,
CTPYHHBII NIpPHHTEP; M  YCIOBUM  HX
0e3011acHOr0 MPUMEHEHUs B MPAKTUYECKOM
JKU3HHU.

Pemenne pacu€THbIXx 3amady  C  SIBHO
3aJaHHOW  (U3WYECKOM  MONENbI0 ¢
HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
bopmymn AJIEKTPOCTATHKH. Pemenue
KAueCTBEHHBIX 3aJad C ONOpoll Ha
W3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBJICHUS o TEME
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«DJIEKTPOCTATUKAY.

Pacno3naBanue Qu3uueckux sBIECHUI B
y4eOHBIX ONBITaX U OKPYXAIOUIeH XKU3HU:
ANEeKTpU3aLus Ten, B3aUMOJICCTBHUE
3apsioB; U OOBSCHEHHWE KX Ha OCHOBE
3aKOHOB U (POPMYII STIEKTPOCTATHKH.
Onucanue U3y4eHHBIX CBOMCTB BEIIECTBA U
AIEKTPUYECKUX SIBJICHUH C UCIIOJIb30BAHUEM
¢u3NYeCKNX  BEIMYMH:  DJIEKTPUUYECKH
3aps, HANpPsHKEHHOCTb  DIIEKTPUYECKOIO
IOJIs, IMOTEHIWal, Pa3sHOCTh I[OTEHIUAJIOB,
3JIEKTPOEMKOCTB.

ITocTOAHHBIH 1EKTPHYECKHUI TOK.
Toxku B pasjin4HBIX cpegax

IIpoBeneHne  SKCIEPUMEHTA:  U3y4eHHUE
CMEIIAHHOTO  COEIMHEHHsS]  PEe3UCTOPOB;
uzmepenne OJIC HCTOYHMKA TOKAa U €ro
BHYTPEHHEr0 COIPOTHUBIIEHUSI; HAOII0ICHHE

anekTponu3a.  OOBSCHEHHE  OCHOBHBIX
MPUHIUTIOB JeiCcTBUA TEXHUYECKUX
YCTPOWCTB M TEXHOJIOTMH, TaKUX Kak:
aMIepMeTp, BOJIbTMETD, peocrar,
HMCTOYHUKH TOKA, 3JIEKTPOHArpeBaTebHbIE
npudopHI, 3JEKTPOOCBETUTEIIBLHBIE
npuOOpel, TEPMOMETP  COMPOTUBIICHHUS,
BAKyyMHBI  JIHOJ, TEPMHUCTOPHl U
(boTOpE3UCTOPHI, MOJTYTTPOBOTHUKOBBINA

IMOf, TajlbBaHWKA; W  YCIOBUM  HX
0€30MacHOro MPUMEHEHUsI B MPAKTUYECKOU
JKU3HU.

PemieHue  pacu€rHeIX 3aga4y € SBHO
3alaHHOW  (PU3WMYECKON  MOIENbI0 ¢
WCIIOJb30BAaHUEM OCHOBHBIX 3aKOHOB U
bopmymn TEMBI «ITocTostHHBIN
JNEKTpUYECKU  TOK».  Pacno3HaBaHue
(¢u3nYeCcKuX sBIECHUI B y4eOHBIX OIBITaX U
OKpY)KAIOIIEW  KU3HU:  DJIEKTpUYECKas
IIPOBOAUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MATHUTHOE 1€ CTBUS TOKA.
AHanu3  SIEKTPUYECKUX  SABJICHUM U
IIPOLIECCOB B LEMAX IOCTOSHHOTO TOKa C
HCIOJIB30BAaHUEM 3aKOHOB: 3akoH Owma,
3aKOHOMEpPHOCTH  IIOCJIEI0BATEIBHOIO U
[1apaJuIeJIbHOIO0 COEIUHEHUS IIPOBOJHUKOB,
3akoH J[>koyns-Jlenua.

OnucaHue M3y4YEHHBIX CBOICTB BEIIECTB U
ANEKTPUUYECKUX SBJICHUHN C UCIOJIb30BaHUEM
(GU3MYECKUX  BEJIMYMH:  DJIEKTPUUYECKUU
3aps, Cwia  TOKa, AJIEKTPUUECKOE
HaINpsKEHUE, DJIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTb IOTEHUHAJIOB,
OJ1C, paboTa Toka, MOIITHOCTh TOKA.
Hcnonb3oBanue WH(POPMAITMOHHBIX
TEXHOJIOTUM TSt MIOMCKA,
CTPYKTYPUPOBAHUS,  HMHTEPOpETAUH U




IpeAcTaBiIeHus HHOpMaLuu Ipu
[OJrOTOBKE COOOILIEHUI O MNpUMEHEHUH
3aKOHOB IIOCTOSHHOTO TOKa B TEXHUKE U
TEXHOJIOTHUSIX

MarsnuTHoe nmoJjie. JJaeKTPOMar HUTHAs
HHAYKIHSA

IIpoBeneHne  DKCHEPUMEHTA:  U3y4EHHUE
MarHMTHOIO IIOJI1 KAaTyHLIKU C TOKOM;
UCCIICIOBAHUE  JECUCTBUSA  IIOCTOSHHOIO
MarHuTa Ha paMKy C TOKOM; HCCIEIOBAHUE
SIBJICHUS 2JIEKTPOMArHUTHON MHIYKIHH.
OObscHeHue OCHOBHBIX MPUHIUIIOB
JIENCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: IIOCTOSIHHBIE MarHuThl,
JIEKTPOMArHUTHI, IEKTPOJBUTATENb,
YCKOPUTENN 3JIEMEHTapHBIX YacTHll,
WHIYKIMOHHAs Ie4b;, M YCIOBUH HX
0e30MacHOr0 NPUMEHEHUs B MPaKTUYECKON
JKU3HHU.

Pemenune pacy€THbIX 3a1a4 HA IPUMEHEHHUE
dopmyn Tembl «MarauTHoe nojue. DIeKTpo-
MarHuTHas VHIYKLUS. Pewmenue
KaueCTBEHHBIX 3aJa4 C ONOpOM Ha
U3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
¢dusnueckue sBIEHUs TeMbl «MarautHoe
nojie.  OJNEKTPOMAarHuTHas  MHAYKLUS.
Onpenenenue HaIlpaBJICHUS BEKTOpa
MHIYKIUW MarHUTHOTO IOJIS1 IPOBOJHUKA C
TOKOM, cuiibl Ammniepa u cuiisl JlopeHua.
Pacno3HaBanue Qu3uUeckux sBICHUN B
y4eOHBIX ONBITAX M OKPY)KAIOLIEH KU3HU:
B3aHMOJCHCTBHE MarHuToOB,
JIEKTPOMAarHuTHas MHAYKIUS, JIeHCTBUE
MarHUTHOTO IOJIS1 Ha MPOBOJHUK C TOKOM H

JBHOKYILUKCS 3apsi. Ananms
AJIEKTPOMArHUTHBIX SIBIICHUH c
HCIIOJIL30BaHUEM 3aKOHa

AJIEKTPOMArHUTHOM MHIYKIMH.

OnucaHue M3y4yeHHBIX CBOMCTB BEILECTB U
AJIEKTPOMArHUTHBIX SIBIICHUI c
WCIOJIb30BaHUEM  (PM3WYECKUX BEJIUYUH:
WHIYKIUS MarHUTHOTO MOJIs, cujla AmIiepa,
cuna JlopeHna, MHAYKTUBHOCTh KaTYIIKH,
SHEPrusi JJEKTPUUYECKOTO0 M MarHUTHOTO
rmoneu

Pa3zgea V. Kosie0anug v BOJIHBI

MexaHu4ecKHe U JIeKTPOMATHUTHBIE
KoJe0aHus

ITpoBeneHune 3KCrEpUMEHTA: MCCIEN0BAaHUE
3aBUCHUMOCTH I€pHOJa MalbIX KojeOaHui
rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChbl
Ipy3a; UCCIEOBAHUE MEPEMEHHOIO TOKa B
LENU U3 IMOCJIEeI0BATEIbHO COEINHEHHBIX
KOHJICHCATOpa, KaTyIIKU M PE3UCTOPA.

OO0bsicHeHUE OCHOBHBIX MIPUHIUTIOB
JICNCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX
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KaK: DJJIEKTPUYECKUH 3BOHOK, TI'€HEpaTop
IIEPEMEHHOI 0 TOKA, JINHUU 3JIEKTpoIlepeiay;
U YCJIOBUHM MX 0€30IaCHOr0 INPUMEHEHUs B
MPaKTUUECKON KU3HU. PellieHue pacu€THbIX
3aJlady ¢ SIBHO 3aJaHHOM  (DU3MYECKOM
MOJIENIBI0 C HCIIOJb30BAHMEM OCHOBHBIX
3aKOHOB W (OpMYJ,  OMHCHIBAIOIIUX
MeXaHUYEeCKue U AJIEKTPOMAarHUTHbBIE
KoJieOaHusl.

OnucaHue U3YyYEHHBIX MEXaHUYECKUX M
AJIEKTPOMArHUTHBIX KoJIeOaHui c
UCMOJb30BaHUEM  (U3NYECKUX BEIUYMH:
MepU o/ U YacToTa KoueOaHuil, aMIIUTyAa U
¢daza konebaHWM, 3apsjg M CHJIA TOKa B
nporecce rapMOHHYECKUX
AJIEKTPOMArHUTHBIX KOJIEOaHHIA.

Pemenune kauecTBEHHBIX 3a7a4 ¢ OIIOPOM Ha
U3yYEHHBblE€  3aKOHbI, 3aKOHOMEPHOCTH,
ONKCHIBAIOLINE MEXaHUYECKHU e u
AIIEKTPOMArHUTHBIE KOJICOaHHS.

PaGora B rpymmax mpu MJIaHUPOBAHUH,
IIPOBEJACHUN U UHTEPIPETALUU PE3YJIbTATOB
ONBITOB, U AaHAJIU3€ JIOMOJHUTEIbHBIX
MCTOYHHKOB MH(OpMALNH 10 TEME

MexaHn4ecKHe U IJICKTPOMArHUTHLBIC
BOJIHbI

OOvbsacHenue OCHOBHBIX MPUHLIMIIOB
JEUCTBUAA  TEXHUYECKUX  YCTPOMCTB U
TEXHOJOTUM, TaKUX KakK: MY3bIKaJIbHBIE
WHCTPYMEHTHI, yJIbTpa3ByKOBas
JUarHoCTUKa B TEXHUKE U MEIMIMHE,
paznap, panuonpuEMHUK, TEJIEBU30D,
anTeHHa, tenedon, CBU-neun; u yciaoBwmii
170:¢ 6e301acHoro IIPUMEH EHUS B
MIPAKTUYECKOH JKU3HU.

Pemenne pacd€THBIX M Ka4eCTBEHHBIX
3alad C ONOpPOM HAa WM3YyYEHHBIC 3aKOHBI U
3aKOHOMEpPHOCTH, OIMCBIBAIOLINE
pacnpocTpaHeHue MEXaHUYECKUX u
AJIEKTPOMAarHUTHBIX BOJH. lcnosb3oBaHue
MH(OPMAIIMOHHBIX TEXHOJIOTUH JUIsl TOMCKA,
CTPYKTYPUPOBAaHMS,  HHTEpIpETaluu U
IIPEICTABIICHHUS uH(popMaLuu npu
MOJTOTOBKE COOOIIEHHH 00 MCIOIB30BaHUN
AJIEKTPOMArHUTHBIX BOJH B TEXHUKE.
VYyacrtue B JIUCKYCCUU 00
IEKTPOMAarHUTHOM 3arpsA3HEHUHN
OKpyXxatomied cpenpl. PabGora B rpymnmax
IpyU  IUIAHUPOBAHHWM, IPOBEACHHH U
MHTEPIIPETAllMM  PE3yJIbTaTOB OIBITOB, U
aHalM3€  JONOJHUTEIBHBIX  HCTOYHHKOB
nH(pOPMAIUH TI0 TEME

Onruka

ITpoBeneHune sKcnepUMeHTa: HaOIo/eHuE
JCIIEPCUN CBETA; M3MEpPEHHE IOoKa3aTels
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IIPEJIOMIICHUS CTEKJIa; UCCIIEI0BAHUE
CBOMCTB N300 paKEHUI B JIMH3AX.
OOvbsacHenue OCHOBHBIX MPUHLIMIIOB
JICUCTBUSI ~ TEXHUYECKUX  YCTPOHCTB U
TEXHOJIOTUM, TakUX KakK: OYKH, JIiyna,
doroanmapaT, MNPOEKIMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs OITHKA,
TupakiIMoOHHAs peweéTKka, TMOIIPOUa; U
ycloBUil uX 0Oe30macHOro NpUMEHEHHUs B
MPAaKTUYECKOM KU3HU. Perienne pacu€THbIX
3aJlady ¢ SBHO 3aJaHHOM  (pU3HYECKO
MOJEIBI0 C HCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (opMyn  reoMeTpHuecKoil
ONTHKH.

[Toctpoenue u omucaHue H300paKEHHUS,
CO37aBa€MOro IUIOCKHM 3€pKajoM, TOHKOW
JIMH30M. PacriosnaBanue  ¢u3nyecKux
SBJICHUW B OIBITAX W OKPYXKAIOLIEH KU3HMU:
NPSIMOJIMHEWHOE pPACIpOCTpaHEHUE CBeETa,
OTpakeHue, MpeJoMIIeHHEe, HHTepdepeHIus,
mubpakuuss M [OJSIpU3alus  CBETa,
JUcCIiepcHsl cBeTa. AHAIM3 ONTUYECKUX
SBJICHUI C MCIOJIb30BAHUEM 3aKOHOB: 3aKOH
IPSIMOJIMHEWHOIO PaclpOCTPAaHEHUs CBETa,
3aKOHbl ~ OTPa)XXEHUsSI  CBETA,  3aKOHBI
MIPEJIOMJICHHS CBETA.

OnucaHue  ONTUYECKHX  SBJIEHUH  C
UCMOJb30BaHUEM  (U3WYECKUX  BEIUYHH:
¢doKycHOE paccTOsSTHHME M ONTHYEecKas CHia
JIMH3bI

Paznen VI. OcHOBBI cIeNUAILHON TEOPUH OTHOCUTEJIBHOCTH

OcHoOBBI clIeNHAJILHO TeopHu
OTHOCUTEJIbHOCTH

Perienre kauecTBEHHBIX 33/a4 C OMOPOH Ha
U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
¢usnueckue sBiaeHuss 1o Teme «OCHOBBI
CTO». Hcnonp3oBanue MH(OPMaLMOHHBIX

TEXHOJIOT Hit JUISt MOMCKa,
CTPYKTYPUPOBAHUSI  UHTEpIpPETallid U
MpeICTaBICHUS uHbopmauu npu

MOJArOTOBKE  COOOINEHHH O  rpaHHIax
MPUMEHUMOCTH KJIACCHYECKON MEXaHHKH M
ocaoBax CTO

Pasznea VII. KBanToBasi pusznka

Jj1eMeHTbI KBAHTOBOI ONITHKH

OO0bsicHeHUE OCHOBHBIX MIPUHIIUIIOB
JIEUCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX
Kak: OTO3IeMEHT, (OTOAATINK, COITHEUHAS
Oarapesi, CBETOAMOJ; U  YCJIOBUH HUX
0€30MacHOro MPUMEHEHUsI B MPAKTUYECKOU
KU3HU. PellieHue pacuE€THBIX 3a/1a4 C SIBHO
3aIaHHOH  (DU3MYECKOM  MOJEIIBIO C
WCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB H
(GhOopMyJT KBAHTOBOW ONTHKH.

Pemenue kauecTBEHHBIX 3a7a4 C OMOPOH Ha
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W3yYCHHbIE  3aKOHBI,  3aKOHOMEPHOCTHU
KBaHTOBOU OIITUKHU. PacnoznaBanue
¢u3nyeckux SBICHUNH B y4eOHBIX OIBITaX:
doTodnekTpuueckuii  3PdeKT, CBETOBOE
JaBJICHUE.

Onucanrie U3y4YEeHHBIX KBAaHTOBBIX SIBICHUUN
u MIPOLIECCOB C M CIIOJIb30BAHUEM
bu3mUecKux BEJINYHH: CKOPOCTb
AIIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acTOTa CBETa, SHEPIHs U UMITYJIbC (GOTOHA

CtpoeHue aToma

IIpoBeneHune sKcnepUMeHTa: HaOIO/eHUE

JMHEN4aToro CIIEKTpa. OO®bsicHeHUE
OCHOBHBIX IPUHLIUIIOB NelcTBUA
TEXHUYECKUX  yCTPOWCTB, TaKuUX  Kak:
CIIEKTPOCKOTII, nasep, KBAHTOBBII

KOMIIBIOTEp; M YCIOBUI HX 0€30MacHoro
IIPUMEHEHUS B IPAKTUYECKON KU3HH.
Pemenune kaueCcTBEHHBIX 3aJa4 C ONOPOU Ha
U3Y4YCHHBIE 3aKOHBI, 3aKOHOMEpPHOCTH H
¢usnyeckue sBieHus no teme «CTpoeHue
aTomay».

PacrioznaBanue (u3nM4ecKux sIBIEHUH B
yueOHBIX OIBITAX: BO3HUKHOBEHUE
JUHENYaToro CnekTpa. AHalli3 KBaHTOBBIX
IIPOLIECCOB U SABJICHUH C HCIOJb30BAaHUEM
noctynatos bopa

AToOMHOE SApPO

[IpoBeneHre y4eHHYECKOTO IKCIEPUMEHTA!
UCCIICIOBAHNE TPEKOB YacTUI (110 TOTOBBIM
dotorpadusam). OOBSICHEHHE OCHOBHBIX
HPUHIUIIOB JeUCTBUS TEeXHUUYECKUX
YCTPOMCTB, TaKUX Kak: TO3MMETP, KaMmepa
BunbcoHa, sepHbBId peakTop, aToOMHas
O6oM0a; ® yciaoBHi uUX 0E30MaCHOrO
NPUMEHEHUS B IPAKTUYECKON KU3HH.

Pemenune kaueCTBEHHBIX 3a7a4 ¢ OIIOPOM Ha
U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢usnyeckue sBIEHUS MO TeMe «ATOMHOE
ATPOY. Pacno3naBanue buznyecKkux
ABICHW B  y4eOHBIX ONBITAX U B
OKpY)KaloIleld JKU3HU: €CTeCTBEHHas U

HCKYCCTBEHHAs PaauOaKTUBHOCTb.
Onucanue U3y4€HHbIX KBAHTOBBIX SBJICHUU
u MPOLIECCOB c HCIIOJIb30BaHUEM
buznUecKux BEJIMYMH: MepuoI

rnojaypacrnaga, 3HEpPrus CBA3U ATOMHBIX
anep.

AHanu3  mpomeccoB M SABIEGHUH €
UCIIOJIb30BAaHUEM 3aKOHOB M IOCTYJIATOB!
3aKOH COXPaHEHUs 2JIEKTPUYECKOro 3apsaa,
3aKOH COXpaHEHUS MaccoBOro  4YHCIA,
noctynatel bopa, 3akoH paaMOaKTUBHOIO
pacraja.
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Hcnonb3oBanue MH(pOpMaLIMOHHBIX

TEXHOIOTHI T MOHCKA,
CTPYKTYPUPOBAHUS,  HMHTEpPOPETAUUH U
MIpEICTaBICHUS uHdopmauu npu

MOJTOTOBKE COOOIIEHUH O MPUMCHCHHH
3aKOHOB KBAaHTOBOH (M3UKH B TEXHUKE H
TEXHOJIOTHIX

Pazngea VIII. DiieMeHTBI ACTPOHOMMY M acTPOPU3MKH

ITogroroBka  COOOIIEHHI O  MeTomax
MOJYYEHUSI HAYYHBIX aCTPOHOMHUYECKHX
3HAHUM, OTKPBITUAX B  COBPEMEHHOM
ACTPOHOMMH. BrimonHenune 3aJIaHuM,
MIPOBEPSIOIINX BJIAJICHH E
OCHOBOMNOJIATAIOIIUMHA  aCTPOHOMUYECKUMHU
MTOHSTHSIMH, MTO3BOJISTIO IITUMU
XapaKkTepu30BaTh MPOILECCHI,
MPOUCXOJAIIUE B 3BE3/aX, B 3BE3IHBIX

Dj1eMeHTbI aCTPpOHOMHUH CUCTEMax, B MEXTrajJaK THUYECKOM Ccpeac;

" acTpoPpusuKu

JIBUYKEHHE HEOECHBIX TEJ, IBOJIIOLMIO 3BE3]
u Bcenennoi.

[TpoBenenue HaOMIOACHUI HEBOOPYKEHHBIM
IJIa30M C UCIOJb30BAHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHHUH JITISl ONIPENISNICHHSI TTOJI0XKEHUS
HEOCCHBIX O0BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE CO3BE3/IUs CesepHoro
noiymapus u sipkue 3BE3nbl. [IpoBenenue
HaOmoAeHnit B Teneckon JIyHBI, TUIaHET,
MneuHnoro ITytu

4.3. Kputepum olleHKH pe3yJbTATOB 00y4eHHUs

4.3.1. Kpurepuu ouenku 1uddepeHIHpPOBAHHOIO 3a4eTa

OmeHka 5K3aMeHaTopa,
YPOBEHb

Kpurepun

«3auTeHo (OTJIIMYHO)Y,
BBICOKU YPOBEHb

oOyJaromuiicss TJyOOKO ¥ TMPOYHO YCBOMJI  BECh
IPOrPaMMH bIi MaTepHall, HCUEPIBIBAIOIIIE,
MOCTIEIOBATEIEHO, TPAMOTHO M JIOTHYECKH CTPOHHO €ro
u3jaraeT, HE  3aTpygHsAeTCs ¢  OTBETOM  IpH
BUJIOM3MCHCHUN  3aJ]aHUsi, CBOOOIHO CIpABISICTCS C
3aJa4yaMi ¥ [PAKTHYECKUMH 3aJaHUSMH, IPaBUIBHO
000CHOBBIBAET PUHSATHIC perieHus, yMeeT
CaMOCTOSATENIbHO 0000IaTh M HW3JIlaraTh MaTephaj, He
JIOITYCKasl OIUOOK.

«3a4TeHo (Xopo1Io)»,
MOBBIILIEHHBIN yPOBEHb

OOyJarOIIMICA TBEPAO 3HAECT MMPOTrPaAaMMHBIM MaTepual,
rPaMOTHO M IO CYUIECTBY H3JaraeT €ro, He JOIyCKaeT
CYIIECTBEHHBIX HETOUYHOCTEN B OTBETE Ha BOIPOC, MOXKET
MPaBWIBHO MPUMEHATh TEOPETUUYECKUE TOJIOKEHUS U
BIIaJIceT HEOOXOIWMBIMH YMEHHUSMH W HaBBIKAMH IIPH
BBITTOJIHEHUH MMPAKTUYECKUX 3aJaHHI.
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«3a4TeHo
(YAOBIIETBOPUTENBHO)Y,
IIOPOTOBBIN YPOBEHb

00y4JaromIMiicsi YCBOUI TOJBKO OCHOBHOM MaTepuall, HO He
3HAa€T OTACJIBHBIX JeTajed, JOMYyCKAeT HETOYHOCTH,
HEJOCTATOYHO TMpaBUIbHBIE (OPMYIMPOBKH, HaAPyIIAET
MOCJIEAOBATEIbHOCT B M3JIOKEHUU  MPOrPaMMHOTO
Marepuajia M HCIHBITBIBAET 3aTPYJHEHUS B BBHITIOJIHEHUU
MPaKTUUECKUX 3aJJaHU M.

«He 3autenHo
(HEYTOBIIETBOPUTEIILHO)»

oOyyarolmuiics  He  3HaeT  3HAYUTENBHOM  4YacTu
MpOrpaMMHOr0 MaTepuala, JOMyCKAeT CyIIEeCTBEHHbIE
OommOKA, C OOJNBIIMMU 3aTPyJHCHHUSIMH  BBITIOJHSET
MPaKTUYECKUE 3aJaHHs, 3aaUH.

4.3.2. Kputepuu olleHKH TeCTHPOBAHMSA

OrueHka, ypoBeHb

IToka3zatenb OLEHKH

«OTNHYHOY, BEICOKHI

He menee 90 % OasuioB 3a 3a7aHUs TECTA.

«Xopo11o», MPOJBUHYTHII

He menee 75 % 6aiioB 3a3agaHus TeCTA.

«Y/10BIICTBOPUTEINLHO, NIOPOT OBBIH He menee 55 % 0aioB 3a3a1aHus TECTA.
«HeynoBneTBopuTenbHO» Menee 55 % 6ansoB 3a 3a1aHus TeCTa.
4.3.3. Kputepuu olleHKH YCTHOIO OMNpoca

OneHka,ypoBeHb

Kpurepun

«OTJIHUYHO», BBICOKHH YPOBCHDb

CTaBUTCA B cy4ae 3HaHUS, TOHUMaHUS, [TyOHHBI YCBOCHUS
00y4aroLMcs BCEro 00’beMa porpaMMHOI0 MaTepuaa;
YMEHHUS BBIAEIATD [NIaBHbIE MOJ0KEHUS B U3yUEHHOM
MaTepuaie, Ha OCHOBaHUU (PaKTOB U IPUMEPOB 0000ILATS,
NeNaTh BBIBOJIbI, YCTAHABIMBATh MEKIIPEIMETHBIE U
BHYTPHUIIPEIMETHBIE CBSI3U, TBOPUECKU ITPUMEHSTh
MOJy4YEeHHbIE 3HAHUS B HE3HAKOMOI CUTYalluH; OTCYTCTBUS
OIIMOOK U HEJ0UETOB IIPU BOCIPOU3BEIEHUU U3YUEHHOIO
MaTepHala, Ipu YCTHBIX OTBETaX, yCTPAHEHUS OTACIIBHBIX
HETOYHOCTEH ¢ MOMOILBIO JONOJHUTENbHBIX BOIIPOCOB
[peroaaBaTessi; COOMI0AeHUS KYIbTYPbl MMCbMEHHOHN U
YCTHOM peuH, IpaBusl 0pOpMIIEHUS TUCbMEHHBIX padoT.

«XOpPOIIIO», TOBBIIIEHHBII
YPOBEHb

CTaBUTCS B cilydae 3HaHUs BCEro U3y4eHHOI'0 MaTepuaa;
[YMEHUS BBIAEISATH IJIaBHBIE TIOJIOKEHHS B M3yUYSHHOM
MaTepuaie, Ha OCHOBAaHUU (JaKTOB U IPUMEPOB 0000IIATS,
7e7aTh BBIBOBI, YCTAHABIMBATD MEKIIPEIMETHBIC U
BHYTPUIIPEIMETHBIE CBS3U, IPUMEHSATH ITOTY4YCHHBIC 3HAHHS
Ha MPaKTUKe; HaJM4rie He3HAUUTEIbHBIX (HEerpyObIX)
oMOOK IPHU BOCHPOM3BEIEHUU U3y4EHHOI0 MaTepHaa;
COOJIIO/IEHNS] OCHOBHBIX MPAaBUJI KYJIbTYpPbI MHCbMEHHOM U

YCTHOM pedH, TpaBui 0pOPMIICHHS IUCbMEHHBIX PadoT.
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CTaBUTCS B cilydae 3HaHHS U YCBOEGHHUS MaTepuasa Ha ypOBHE
MUHUMAaJbHBIX TPEOOBAHUM TPOrPaMMBI, 3aTPYyIHEHUS IPU
CaMOCTOSITEIbHOM BOCIPOU3BEIEHIH, HEOOXO0JUMOCTH
HE3HAYUTEIHLHOW MOMOIIIH MPEoaBaTelis; yMeHUs padoTaTh
«YZOBJIETBOPUTEIILHO, Ha ypOBHE BOCIPOU3BEEHUS, 3aTPYIHEHUSI IPU OTBETAX HA
MIOPOT'OBBIN YPOBEHb BHJION3MCHCHHBIC BOIPOCHI; HATMUUS 1-2 rpyObIX OMIMOOK,
HECKOJIbKMX HerpyObIX MPHU BOCIPOU3BEACHUH H3YyUEHHOTO
MaTepuia; He3HAUUTEIbHOT O HECOOIII0IEHUSI OCHOBHBIX
MpaBWJI KyJIBTYpPbI MMCbMEHHOM U YCTHOM peuu, MpaBuil
ohopmIIeHUs] MU CHbMEHHBIX paboT.
CTaBUTCA B Cily4ac 3HaHUS U YCBOCHUs yueOHOro MaTepuasia
Ha ypPOBHE HUKE MUHUMAIIbHBIX TPEOOBAHUI MPOTr paMMBbI;
OTCYTCTBMSI YMEHUsI pabOoTaTh Ha YPOBHE BOCIIPOU3BEACHMUS,
3aTpyJHEHUS MIPU OTBETaX Ha CTaHJAPTHHIE BOMPOCHI;
«HEYIOBJIETBOPUTEIHHO»  HAJIMYUS HECKOIbKUX IPYOBIX OLIMOOK, OOJBIIOro Yncia
HerpyObIX MpU BOCIPOU3BEICHUH U3yYEHHOI'0 MaTeprara;
3HAYUTEIbHOIO0 HECOOI0AEHHSI OCHOBHBIX ITPaBUJ KYJIbTYPBI
MICbMEHHON M YCTHOW peuu, npaBui 0(hopMIICHUS
MUCbMEHHBIX padoT.

4.4. OueHo4HbIe CpeaCcTBA I NMPOBeIeHUs] TEKYIIero KOHTPOJIS ycleBaeMOCTH

TecToBbIC 3a1aHUA

1.Bo3MOkHO mepenaTh HEKOTOPOE KOJMYECTBO TEIIOTHI ONPEIEICHHOIO KOJNYECTBA BEIIECTBA
0e3 U3MEHEHUSI €ro TeMIepaTypsl?

a) Bo3aM0OXHO TONBKO B Cllydae, eclid MPOUCXOAUT (ha30BbIi Mepexo 1 BEemecTBa.

0) BO3MOXXHO TOJIBKO B ciy4ae, €CIIi BEIIEeCTBO BBITTOMHSIET padoTy.

B) HeBo3moxHO.

2.2ONeKTpUYECKHI1 3apsij MOABIISIETCS PU:

a) [lomyuenue Tenna.

0) DIeKTpOMarHUTHOW WHYKIIUH.

B) TpeHust, NpUKOCHOBEHHSI, BIUSIHUS

3.3akon Kymnona — 3To 3aKoH:

a) Kotopelii onpenenser BeJIMYMHY U HAIIPABJICHUE CUJIBI B3aUMOCH CTBUSI.

0) KoropsIii onuchiBaeT CKOPOCTh TOTOKA TOUYEYHOTO 3apsiia.

B) KoTopblit onpeienseT ”HTEHCUBHOCTD 3JIEKTPOMAarHUTHBIX B3aMMOZCH CTBHH.

4. HanpssKeHHOCTb — 3TO:

a) Cuia, ¢ KOTOPOH AJEKTPUUECKOE M0JIe AEHCTBYET Ha €AMHUYHBINA MOJIOKUTEIbHBIN 3apsl.
0) CBs13b MEXAY BXOAHBIMH U BBIXOJHBIMH 3JIEMEHTAMHU.

B) Ocobas popma MaTepuu, KOTOPYIO CO3JAI0T SIEKTPUYECKUE 3apsabl.

5.IlpuHuun cynepro3uiuy Nojiaei ABIsSTC:

a) Pe3ynbTar BO37€iicTBUS Ha YAaCTUIlY HECKOJIBKUX BHEIIHUX CHIL.
6) CiocoOHOCTh (PM3NYECKUX TOJIEH K HAJIOKEHUIO.

B) COBOKYITHOCTb IBYX OJIMHAKOBBIX TOUEYHBIX 3aPS/I0B.

6.0T yero 3aBUCUT PabOTa CHII AJIEKTPOCTATUIECKOTO OIS
a) Ot popMBbI IBHIKCHHS TOUKHU.

0) OT TMAJIEKTPUYECKUX CBOWCTB.

B) OT 3apsifa, BHECEHHOTO B 3JIEKTPUUYECKOE TOJIE.
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7.9HepreTuyeckuil moTeHIal — 3To:

a) [ToBepXHOCTh, BO BCEX TOYKAX KOTOPO OJIMHAKOBBIN IMOTEHIIUAT.
0) PaGoTa moJist Mo nmepeMeIneHuIo MoJ0KUTEILHOTO 3aps/a.

B) DHeprusi eTMHUYHOIO 3apsi/ia, PacloI0KEHHOr 0 B 3TOM TOUKE.

8.Uemy paBHa pa3HOCTh MOTEHIIUAJIOB:

a) IlpousBeneHne MPOTUBOIOIOKHBIX TOYEYHBIX 3apsA/IOB, PACHOJIOKEHHBIX Ha HEKOTOPOM
paccTOSsIHUU.

0) PaboTe s1eKTpryecKoro moJsi mo NepeMeieHHI0 eTUHUIHOTO 3apsia.

B) HanpspkeHHOCTBIO CO CMEIIEHUEM DJIEKTPOHOB.

9.Kakue meTtamibl IpOBOAAT TOK:
a) 30J10TO, XpOM, aJIFOMUHUM.

0) Menp, maprasel, IIIyTOHUH.
B) Menb, anmoMuHuM, MapraHeil.

10.9nexkTpruyeckast MHIYKIMS BO3HUKAET KOTra:

a) HanpsbkeHHOoCTh TpOBOIHKKA paBHA 0.

0) K renmy npenogaecTu 1pyroe 3apsiKeHHOE TENO.
B) He cyiecTBytoT CBOOOIHBIE 3JIEKTPOHBI.

11.91ekTpocTaTiyecKOe UHAYKIIUS — 3TO:

a) 3ammTa oT BPEIHOr0 BO3ECHCTBHUS JIEKTPUIECKOTO MOJIA.

0) BemectBa, cogeprkaiue “cBOOOIHBIC 3JICKTPOHBI .

B) Bun snekrtpusanuu, Bo BpeMs KOTOPOH MPOUCXOIUT IepepachperesieHne IeKTPUIECKUX
3apsI0B.

12.TenoBoi paBHOBECHEM HA3bIBAIOT COCTOSIHUE, TPH KOTOPOM:

a) PaboTa, KOTOpYyIO BHIIOJHSET CHCTEMA, paBHA MOJyYEeHHOW KOJIUYECTBA TETJIOTHI.

0) Cucrema nonyvaeT OonpeAeIeHHOE KOJIMUECTBO TEIUIOTHI, HO HE BBIITOJIHSIET padoTy.

B) Bce Makpockonuueckue nmapaMmerpbl CUCTEMBI, KaK YTOAHO, TOJITO OCTAIOTCS HEU3MEHHBIMHU.

13.Kakoe MUHMMaJIbHOE KOJIMYECTBO PE3UCTOPOB C COMpoTUBIeHHEM 1o 12 kOM moHagoouTcs,
YTOOBI 3aMEHUTH OJMH PE3UCTOP C CONPOTUBICHUEM 16 KOM:

a) 3.

0) 4.

B) 6.

14.Ha paccrosauu 10 cM OT TOYEYHOTrO 3apsijia MOIYJIb HANPSHKEHHOCTH AJICKTPHYECKOTO OIS
paBua E. UemMy paBHa MOIysib HampsHKEHHOCTH JJICKTPUUYECKOTO IMOJS B TOUYKE, HAXOJAIICHCS Ha
PacCTOSIHUU 5 CM OT 3TOTO 3apsja:

a) 6E.

0) 4E.

B) 2E.

15.Hanpsokenue B cetu noseicunack ¢ 200 1o 240 B. Bo ckosbko pa3 yBeJIMYHIACh MOLTHOCTh
TOKa B JIaMIIaX, BKJIFOUCHHBIX B CCTh:

a) 1.2

0) 1.44

B) 0.8
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16.0THOCUTENBHO MEPBOIl CUCTEMBI OTCUETA METEOPUT JBUKETCS CO CKOPOCThIO 6 KM / ¢, a B

OTHOILIEHUU BTOPOH — €O CKOpOCThIO 8 kM / c. OmpenenuTe HaUMEHBIIYI0O BO3MOXHYIO CKOpPOCTb
JIBUKEHUSI BTOPOU CUCTEMBI OTCUETA OTHOCUTENIHLHO MEPBOIA:

a) 2 KkM/cC.
0) 3 xm/c.
B) 4 KM/cC.

17.AMmumntyna koneGaHuii Tena Ha npykuHe paBHa 0,5 M. Onpenenute myTh, KOTOPBIA MPOIILIO

3TO TEJIO0 3a MTh MEPUOAOB KOJIEOAHUN:

a) 10 m.
0)5 M.
B) 2,5 M.

18.Kakoe siBiieHre 00BSICHSIOT TIOJHBIM OTPAKCHUEM CBETa!
a) Okpacku Kpblia 6a004KH.

0) ObpazoBaHue pagyri.

B) CoslHEUHOE 3aTMEHHE.

19.Bo BpEMs UCCIICAOBAHUA ABJIICHUA PAAUOAKTUBHOCTH METOAOM OTKJIOHCHUA PAAUOAKTHUBHBIX

Jy4ye BBISIBJIEHO, YTO MAarHUTHBIM nosieM HE oTkItoHsAIOTCSA:

a) Tonbko anbda-ayqu.
0) Tonbko ramma-iyuu.
B) Tonbko OeTa-mydmu.

20.5IBieH1E HEBECOMOCTH BO3HUKAET IPH:

a) lebopmaruu Tena.

0) 3aBUCUMOCTD JTaBJICHUS KUIKOCTU OT ITYOUHBI.

B) O/1MHaKOBbIE YCKOPEHHUS BCEX TEJ BO BpeMsl CBOOOIHOT O MaJIEHUSI.
21. BO3BHMKHOBEHUS apXUMEL0BON CHJIBI ITPU:

a) 3aBUCUMOCTb JIaBJICHUS KUKOCTH OT TTTyOUHBI.

0) Cubl HOBEPXHOCTHOTO HATSKEHMUS.

B) 3aBUCUMOCTb CHJIBI TSDKECTH OT MACChI Tela.

22.B0O3HUKHOBEHHUE CUJIBI YIIPYTOCTH MPH:

a) Cuitbl TOBEPXHOCTHOT' O HATSHKEHUS.

0) Hepopmauuu tena.

B) O1MHaKOBbIE YCKOPEHUS OT TEJl BO BPEMsl CBOOOAHOIO NaJCHMUS.

23.Kaxkoii mpornecc Ha3piBaeTcst AnaOaTHBIN:
a) KonmuecTBO TEmIOTHI, TOJIydaeT Ta3, IMOJHOCTHIO PACXOMYETCs Ha YBEIMYCHHE €ro

BHYTPEHHEH SHEPruu.

rasa.

rasa.

0) Temno, nepegaBaeMoe rasza, 4aCTUYHO PAcXOdyeTcs Ha YBEIMYEHUE BHYTPEHHEH SHEpruu
B) Bo Bpems pacummpenus ra3a B TEIJIOU30JUPOBAHHON EMKOCTH IIPOUCXOJUT €ro OXJIaXIeHUE.

24 Kakoii mpoliecc Ha3bIBaeTCA U30TEPMUYECKUI:

a) Bce Temio, uTo nosydaer ras, 3aTpauMBaeMO€ Ha BHIMIOJHEHUE UM PaOOTHI.

6) Bo Bpems pacmmpenusi raza OH OT/IaeT TEIJI0, & €r0 BHYTPEHHSISI DHEPTUsl YBEITMYHBACTCSI.

B) Temso, mepenaBaemMoe rasa, 4aCTUYHO PAacXOAyeTcs Ha yBEIWYEHUE BHYTPEHHEW SHEpTruu

25.Kako# npolecc Ha3bIBa€TCsl U30POXHBIN:
a) Bce Teruio, uTo nmostydaer ras, 3aTpauuBaeMo€ Ha BBIIIOJIHEHUE UM pabOThI.
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06) KonuuecTBO TEmJIOTH, NOJy4yaeT ra3, IOJHOCTHIO pACXOAYETCsS Ha YBEIMYEHHE €ro
BHYTPEHHEH SHepruu.

B) Temyo, nepenaBaemMoe ra3a, YaCTUYHO PACXOAYETCS Ha YBEIWYEHUE BHYTPEHHEH SHEpruu
rasa.

26.Cpena, COOTBETCTBYIOIIEH CBOOOIHBIM AJIEKTPOHOM:
a) las.

6) Meram.

B) DIEKTPOJIUT.

27.Cpena, COOTBETCTBYIOIICH MOJIOKUTEIBHBIM U OTPHUIIATEIIEHBIM HOHAM:

a) DIEKTPOIHUT.

0) JAusnexTpuk.

B) [lomynpoBoaHuK.

28.Cpena, COOTBETCTBYIOIIECH JIEKTPOHAM, TTOJIOKHUTEIBHBIM U OTPHLIATEIILHBIM HOHAM:
a) AudneKTpuxk.

0) DIEeKTPOIIHT.

B) ['a3.

29.BbiOepuTe NpaBUIIbHOE YTBEPKICHHE:

a) Ilo 3akony Oma gy ydacTka LeNM CUja TOKa SBJSIETCS MPSIMO IPONOPIMOHAJIbHA
HaIlpsDKEHUs, MPHJIOKEHHOrO0 K S3TOM ydyacTKa Lend, W O0paTHO MpONOpLHUOHAIbHA K €€
COIIPOTUBJICHHUIO.

0) Ilo 3akony Oma g yyacTka II€NM CHJIa TOKa SBISIETCS MPSMO MPONOPIMOHAbHA
COIPOTUBJICHUIO, TPUIIOKEHHOM K H3TOM ydacTKa Lend, U OOpaTHO MpPOINOPLHOHAIbHA K €€
COIPOTUBJICHUIO, BO3BE/IEH B CTEMEHb.

B) Ilo 3akony Oma nans ydacTka LeMM CHJIAa TOKa SBISETCS MPSMO MPOIMOPLUOHAIbHA
CONPOTUBJICHUIO, TPUJIOKEHHOW K OSTOW YydacTka Lend, M OOpaTHO MHPONMOpLHUOHAIbHA K €€
HaIpsKEHUIO.

30.IIna3ma — aT0:

a) [loTennuan, BOZHUKAIOMINN TPYU U3MEHEHUN HATPSHKEHUS MKy MPOBOJIOKON M LIUIHMHIPOM.

6) OueHp Masioe COMPOTHBIICHUE IIENH, BO BpeMsi KOTOPOr0 BO3HHUKAeT HOBas (popMa ra3oBoro
paspsiza.

B) YacTUYHO MJIM MOJHOCTHIO MOHU3UPOBAHHBIN I'a3.

31. Beibepute BepHblil oTBeT. TeMneparypa naeanbHOro ra3a noHusuiaack ot ty = 567 °C no tp =
147 °C. Ilpu 3TOM cpeHss KWHEeTH4YecKasi SJHeprus ABMKEHUSI MOJIEKYJ rasa:

a) yMEHbBIIMJIACh B 2 pa3a

0) ymeHbIIIIIaCh B 3,85 paza

B) HE H3MEHMJIACh

r) yBenuumiach B 3,85 paza

32. Beraucnure. IlnotHocts 305012 p = 19,3 - 10° kr/v®, MosisipHass macca M = 197 - 103
kr/moub. CpenHee 3HaueHHE 00beMa, 3aHUMAeMOr0 OJTHUM aTOMOM 30JI0Ta, PaBHO:

a) 0,7 - 102 »m°

6)1,7-10% m°

) 2,7 - 102 M

r)3- 102w

33. VkaxuTe NpaBUIbHBINA OTBET. B nMmmHApe npu ckaTuu BO3JyXa JaBJIEHUE BO3PACTAET C P1
=70 xIla no p2. Ecnn Temneparypa B Havaine cxatus paBHsuiack T1= 250 K, a B konnie — T, = 700 K

U OTHOIIIEHUE 00HEMOB J10 1 mocie cxatus Vi1/Va = 5, To KOHEYHOE AaBICHHE Py PABHO:
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a) 350 xIla
0) 482 klla
B) 562 klla
r) 980 xIla

34. OT™meThTe BepHBIN BapuaHT. MeanbHblil 0JHOaTOMHBIN ra3 coBepini padoty A = 300 [x.
Ecnm nporecc 6b11 annabaTHBIM, TO BHYTPEHHSISI SHEPT U Ta3a:

a) ymenblmiaacs Ha 600 Jx

0) ymenbumiace Ha 300 Ik

B) HE M3MEHMJIACh

r) ysenumuuiaacek Ha 300 [k

35. BeiGepute BepHbIii BapuaHT. [1o KoJbIIeBOM aBTOMOOMIILHOW Jnopore jmHoH L = 9 kM B
OJTHOM HaIpaBJICHUH €yT IPy30BOil aBTOMOOMIIL U MOTOUMKIUCT. CKOPOCTh MOTOIUKIIMCTAa paBHA 72
KkM/4. VI3BeCTHO, YTO CKOPOCTb IPy30BOT0 aBTOMOOWJISI MEHbILIE CKOPOCTH MOTonukKiucra. Ecou B
HayaJbHBIA MOMEHT BPEMEHM OHHM HAXOJUJIMCh B OJHOM MeECTe, a 3aT€M MOTOLMKJIHMCT O0OOTHaj
aBTOMOOWJIb Ha OAMH KPYT 4yepe3 15 MUH, TO CKOPOCTh aBTOMOOUJIS paBHA:

a) 13 km/u

0) 24 km/4

B) 36 kM/4

r) 65 KM/9

36. Beuucimre. ABTOOYC ABMIKETCS MPSMOJIMHEHHO U PaBHO3aMEJICHHO C YCKOPEHHEM a = 2
M/c2. On YMEHBIIIHJI CBOIO CKOPOCTH ¢ V1 = 20 M/c 10 v2 = 14 Mm/c 3a Bpems:

a)lc

0)2c

B)3 ¢

r)Sc

37. Pemmte 3amauy. ['py3 maccoi m HaxoAUTCS Ha TOPU3OHTAIBLHOM IIEPOXOBATOM
noepxHoctu. Iloxg pgelicTBMEM MNOCTOSIHHOM cuibl F, HampaBiI€HHOHW TOPU30HTAIBHO, TPY3
nepemeniaeTcss Ha pacctossHue L = 16 m 3a Bpems t = 4 ¢. Eciu xoaddurueHT tpenus rpysa mo
noBepxHoctu k = 0,3, a pabora cunsl F mo mepemeniennto rpysa A = 16 xJk, To Macca rpy3a paBHa:

a) 15 kr

0) 30 xr

B) 150 xr

r) 200 kr

38. Boruucnute. TemnepaTtypa uiaeansHoro raza nosbicuiiach oT t1 = 100 °C go tp = 300 °C.
[Ipu 3TOM CpenHsst KBaipaTUIHask CKOPOCTh ABHUKEHHUS MOJICKYJI ra3a:

a) ymenbmmiace B 1,54 pasa

0) ymenpumiiace B 1,24 pasza

B) HE U3MEHMUJIACh

r) yBesmuuiach B 1,24 pasza

39. OrMmerbTe BepHbIM BapuaHt. [ImoTHOCTH Meau p = 8,9 - 103 xkr/v®, MoJisipHasi macca M =
63,5 - 107 kr/mous. Cpennee 3HaueHue 00beMa, 3aHUMAEMOT O OJTHUM aTOMOM MENH, PaBHO:

a)1,2-10%wm°

6)1,2 - 102 M

8)2,7 - 102 M

r)3- 102
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40. Beruucnure. B nunuuape npu ckaTud BO3ayxa JaBiaeHue BozpactaeT ¢ p1 = 125 klla go p2
= 800 kIIa. Eciu Temnepatypa B Hauane cxkatus T1 = 200 K, a B konue — T2 = 300 K, u HauanbHbIi
oobveM Vi =200 11, To KOHEUHBIH 00beM V3, paBeH:

a)47 n

0) 54 n

B) 88 1

r) 96 n

YceTHBII onipoc
. Uto Ttakoe Mexannka? OCHOBHAa 3aJaua MEXaHUKH.
. Uto Takoe MatepuagbHas Touka’?
. UTo 3HAYUT ONMHMCATh MEXaHUYECKOE ABMKEHUE?
. Urto Takoe cucrema orcyeTa?
. UTo Ha3bIBaeTCsI CBOOOIHBIM MaJCHUEM Te?
. Kakoe nBu>keHne Ha3bIBaeTCsl KPUBOJIMHEHHBIM?
. Kakue cucrembl Ha3bpIBatOTCS MHEPIUATBHBIMU?
. B kakux egununax n3mepenns B CU Boipaxaetcs cuna?
. Uto Takoe nedhopmanns?
0. ChopmynupyiiTe nepBslii 3akoH HeroToHA.
1. Chopmymupyiite BTOpO#i 3akoH HproTOHA.
12. Chopmynmpyiite TpeTnii 3aKkoH HeroToHa.
13. ChopmymupyiiTe 3aKk0H BCeMHPHOTO TSATOTEHUS .
14. ChopmynupyiiTe 3aKOH COXpaHEHUs UMITyJIbCa
15. Jlaiite onpenencHue paboThl B MEXaHUKE
16. JlaiiTe onpeeneHre KHHETUYECKON M TTOTEHIIUAIBbHON SHEPrun
17. Ilonsitue MmomHocTU. ENUHUITBI ©3MEpEHHUS.
18. Kakue yTBepKI€HUS JIeKAT B OCHOBE MOJICKYJISIPHO -KUHETUYECKON Teopun?
19. BpoyHOBCKOE JBUKEHHUE.
20. [TonsiTHEe MIEaTBEHOTO Ta3a.
21. TloHsTHE U30TEPMHY ECKOT'0, H300aPHOT'0, H30XOPHOTO MPOIIECCOB.
22. Yto Ha3bIBAIOT BHYTPEHHEN dHEprueii?
23. ®opMyIMpOBKa IEPBOT0 3aKOHA TEPMOAMHAMHUKH.
24. ChopmynupyiTe 3aKOH COXpaHEHHS 2JIEKTPHUECKOro 3apsjaa.
25. TlonsTHe HANIPSHKEHHOCTH SJIEKTPUUYECKOTO MOJI.
26. Yrto Takoe KoHIEHCATOP?
27. TloHsTHE CUITBI TOKA.
28. 3axon Oma a5 y9acTka IelH.
29. TMapannenbHOE, MOCIEOBATEIFHOE U CMEIIAHHOE COSTMHEHUE ITPOBOTHUKOB.
30. 3axor OMa [UIs TOJIHOM LIEIH.
31. Uro Takoe momynpoBonHuk? [IpuBeante mpuMepsl MOIyIpOBOJHUKOB
32. Yro npexncrasisier coOOH MarHUTHOE 1MoJie?
33. Cua Ammnepa u Jlopenna. Kak onpenenuts ux HanpaBiieHUE?
34. B dem 3aKIi049aeTcs SIBJICHUE 3JICKTPOMArHUTHON HH]TyKITUHN ?
35. UTo Ha3bIBAIOT CAaMOUHIYKITEH ?
36. Kakoe nBuxeHue Ha3bIBAKOT KOJeOaTeIbHbIM?
37. Kakue xonebaHust Ha3bIBaIOT CBOOOIHBIMU, BHIHYKICHHBIMH U TAPMOHUYECKUMHU?
38. [ToHsATHE aMIIMTYBI, IEpHOIa U (a3bl KOJICOAHMIA.
39. Uro Takoe pe3oHanc?
40. IloHsTHE TIEPEMEHHOTO TOKA.
41. Yto Ha3bIBAIOT 3JIEKTPOMAarHUTHBIMHU KOJIEOAHUSIMH.
42. Onpenenenue BoiaHbL. Kakue ObIBaIOT BOJHBI?
43. [lonsTue ceera.
44. 3aKOHBI OTPAXKEHHUSI, IPEIIOMIICHUS.

45. Yro Takoe nmH3a? Kakue BUAbl JUH3 CYIIECTBYIOT?
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46. Yto Ha3pIBalOT Aucnepcuel, natepdepenumeil u audpakuueii ceera?
47. sIenenue pororddekra.

48. CtpoeHue aToma.

49. Tlepssiit noctynat bopa.

50. Bropoii noctynart bopa.

51. Yto Takoe paaOaKTUBHOCTb?

52. Anbda, 6eta, raMmma-pagloaKTHBHOCTb

53. OnpeneneHue YHEPruu CBA3U.

54. KakuMu cuJiaMH yAEp>KUBAOTCS IPOTOHBI U HEUTPOHBI B sipe aToMa?

4.5. OueHo4HbIe CpeACTBA JJI51 NPOBEACHUS MPOMEKYTOYHOM aTTecTauuu

Bonpocs! pis nud¢epeHInpPpoOBaHHOIO 3a4eTa

1. EcrecTBeHHO-HAay4YHBI METO/] TO3HAHUS, €0 BO3MOXKHOCTH M TPAHUIIBI IPUMEHUMOCTH.
2. DKCIIEpUMEHT U TEOpHS B MpOoIecce MO3HAHUS MPUPOIBL.
3. MonenupoBanue Gpu3NUECKUX SIBICHUN U MPOILIECCOB.
4. Ponp sKcriepuMeHTa U TEOPUHU B IIpoliecce Mo3HaHus Mpupoabl. Dusnueckasi BETMYMHA
5. Mexannueckoe asmxkenue. [lepemenienue. [1yts. CkopocTs.
6. PaBHOMepHOE MPSIMOTIHHEHHOE IBHKEHUE.
7. Yckopenue. PaBHomepeMeHHOE MPSIMOIMHEHHOE IBIKEHUE.
8. CB0OOOIHOE ITafeHuUE.
9. IBmxeHue Tena, OpOLIEHHOT O MO/ YIJIOM K TOPU30HTY.

10. PaBHOMEpHOE IBU)KEHHE 110 OKPYKHOCTH.

11. TlepBsiit 3akoH HbtoTona. Cumna. Macca. Cuna. Bropoii 3akon HetoToHa. Tpetuii 3aKkoH
Hprorona.

12. Umnynbe. OCHOBHOM 3aKOH KJIaCCUYECKOW JMHAMUKH. 3aKOH COXPaHEHUS HMITYJIbCA.

13. 3akoH BcemupHOro TaroteHus. I'paButanmonHoe mone. Cuma Tsokectn. Bec. Cuia
TpEHHS.

14. Cuna ynpyroctu. 3akoH ['yka.

15. PaGora cuisl.

16. MomHoCTb.

17. DOueprus. Kunetnueckas sueprus. [loTeHIInanbpHas YHEPrusl.

18. 3akoH coxpaHeHUs MEXaHUUYECKOH dHepruu. [[pumMeHeHne 3aKOHOB COXpaHEeHHUS.

19. OcHOBHBIE TTOJIOKEHUST MOJICKYJISIPHO-KUHETUYECKOU TCOPHH.

20. Pazmepsl 1 Macca MOJIEKYJ U aTOMOB.

21. bpoyHoBckoe nBmwkenue. Jubdysus.

22. Cuiibl ¥ SHEPrUsi MEKMOJIEKYJISIPHOT O B3aUMO/IeH CTBHUS.

23. CtpoeHue ra3000pa3HbIX, JKUIKUX U TBEPIBIX TEI.

24. CKOpOCTH JBUKEHUS MOJIEKYJ M UX U3MEPEHUE.

25. UneanpHblii ra3. JaBieHue rasa.

26. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-KUHETHY €CKON TEOPUU T'a30B.

27. Temneparypa u ee U3MEpEHHE.

28. 'a30BbIC 3aKOHBI.

29. AGCOIOTHBIN HYJIb TEMITEpaTyPhI.

30. TepMoauHaMHuuecKas IIKajia TeMIIepaTyphl.

31. YpaBHEHHE COCTOSHUS UI€aTbHOTO Ta3a. MossipHas ra3oBas MoCTOsTHHAS.

32. BHyTpeHHsIsl SHeprus uaeajbHoro rasa.

33. PaboTa u TemynoTa kKak ¢GopMBbl Iepe1adul SHEPruu.

34. TermoeMKoCTh. Y 1enbHas TENJI0EMKOCTb.

35. YpaBHeHHE TEIIOBOro OanaHca.

36. IlepBoe Hayano TEPMOIUHAMUKH.

37. AnuabatHsbIil mporecc.

38. IIpunun aerictBus TeruioBoi mammHel. KI1J[ TernmoBoro auraTes.
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39. Bropoe Havyano TepMOAMHAMUKH.

40, XonoauibHble MaIlIuHEI.

41. TenyoBbIe ABUTATEIH.

42. OxpaHa npupoIbI.

43. Ucnapenue u koHaeHcauus. HacbleHHbI Tap 1 ero cBOMCTBA.

44. Kunenue. 3aBUCUMOCTh TeMIlepaTyphl KUIIEHUS OT jAaBiieHus. lleperpersiii map u ero
UCIOJIb30BAaHUE B TEXHUKE.

45. XapakTepuCcTHUKa KUIKOTO COCTOSHHUS BEILECTBA.

46. XapakTepucTHKa TBEPAOr0 COCTOSHUS BEIIECTBA.

47. [InaBneHue U KPUCTAILIA3AIIHSI.

48. DnexTpudecKHil 3apsa U ero CBoMcTBa. 3aKOH COXpaHEHUs 3apsja.

49. 3akon KynoHna.

50. Dnekrpuueckoe moie.

51. Hanpsik€HHOCTD 3JIeKTpUUecKoro nois. [IpuHIun cyneprno3unuu mosiei.

52. PaboTa cu1 3JIeKTPOCTATHIECKOTO MOJIS.

53. Ilorenuman. PazHocTh moTeHIMAT0B. DKBUIIOTEHI[UAIbHBIE TTOBEPXHOCTH.

54. CBs3b MEXAYy HAIPSYKEHHOCTHIO U Pa3HOCTHIO MOTEHIIUATIOB 3JIEKTPUYECKOTO MOJIS.

55. JlusnekTpuky B 3yeKTpuueckoM mouie. [lonspusamus IuaieKTpUKOoB.

56. IIpoBOJHUKY B 2JIEKTPHUECKOM IOJIE.

57. Kongencaropsl. CoennHeHNe KOHIEHCATOPOB B OaTapero.

58. DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa. DHEPrUsl SJIEKTPUIECKOTO TOJIS.

59. YcnoBust, He0OX0IUMBIE JIJIsl BOSHUKHOBEHUS M MTOIEP)KaHUS DIIEKTPUIECKOTO TOKA.

60. Cuiia TOKa ¥ IUIOTHOCTh TOKA.

61. 3akona Oma aJis yyacTKa IeIH.

62. 3aBUCHMOCTb 3JIEKTPHUECKOI'O COMPOTHUBJIEHUS OT MaTepuaja, JJIMHBI U IUIOMAAU
[IOTIEPEYHOr0 CEYEHUs MPOBOIHUKA.

63. 3aBUCUMOCTD AJIEKTPHUUECKOIO COMPOTHUBIIEHUS IPOBOITHUKOB OT TEMIIEPATYPhI.

64. DIeKTPONBIDKYIIAS CHJIa MCTOYHMKA TOKA. 3aKoH OMa /ISl TTOJTHOM TEMH.

65. CoennHeHne MPOBOTHUKOB.

66. CoenHEHNE HCTOYHUKOB DJIEKTPUUECKON YJHEPTUU B OaTapero.

67. 3akon /Ixoynsa — Jlenna. Pabota 1 MOIIHOCTH 3JIEKTPHUECKOT0 TOKA.

68. TerioBoe nelicTBUE TOKA.

69. CobcTBeHHast MPOBOAMMOCTD TOTYTIPOBOIHUKOB.

70. TTonynmpoBOIHUKOBBIE TPUOOPBI.

71. MarautHoe nosje. BekTop HHIyKIIMH MarHUTHOTO MOJIA.

72. JleiicTBre MarHUTHOT'O MOJISl HA IPSAMOJIMHEIHBINA TPOBOJAHUK C TOKOM. 3aKOH AmIepa.

73. BzaumoaelcTBiE TOKOB.

74. MarHUTHBIN IOTOK.

75. PaboTa o nepemMeleH1Io IpOBOIHUKA C TOKOM B MarHUTHOM I10JI€.

76. [lelicTBMEe MarHUTHOTO MOJIS Ha ABMKyLmics 3apsan. Cuia JlopeHua.

77. OnpeneneHue yaeabHOoro 3apsaa.

78. YckopuTenu 3apspKeHHBIX YacTHI.

79. DnexTpoMarHuTHas MHAYKIMS.

80. BuxpeBoe 3JIEKTpHUYECKOE TOJIE.

81. CamouHIyKIHS.

82. DHeprus MarHUTHOT'O TOJIAL.

83. KonebarenbHoOe ABUKEHUE.

84. 'apmoHHMUECcKrEe KOIeOaHMsI.

85. CB0oOOIHbIE MEXaHUYECKHE KOJIeOaHNsI.

86. JIuneiiHble MeXxaHUYeCKHe KojieOaTeIbHbIe CHCTEMBI.

87. IlpeBpaiiieHue 3Heprun Mpu KoaedaTeIbHOM JABHKEHUU.

88. CBoOOIHBIE 3aTyXaIOIIUE MEXaHNYECKIE KOJIeOaHMsI.

89. BriHyX1eHHbIE MEXaHUYEeCKUe KoJIeOaHusl.
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90. [TonepeyHsle U IPOLOJIbHBIE BOJHBI. XapaKTEPUCTUKU BOJIHBI.

91. YpaBHEeHME MIOCKOW OEryIei BOJIHBI.

92. VlutepdepeHuns BOJH.

93. IlonsTre 0 1udpakIuy BOJH.

94. 3ByKOBBIC BOJIHHI.

95. YabTpa3ByK U €ro NpuMeHEHHeE.

96. CBoOOIHBIE 3TIEKTPOMArHUTHbIE KOJIeOaHHUS.

97. IlpeBpaiienre YHEPTUH B KOJIEOATETFHOM KOHTYpE.

98. 3aryxarouye 3JeKTpOMarHuTHbIE KoJaeOaHusl.

99. I'enepaTop He3aTyXalOUIMX JIEKTPOMArHUTHBIX KOJIeOaHUH.

100. BeiHyX1€eHHBIE IEKTPUUYECKHIE KOJIeOaHMUSL.

101. ITepemeHHBIH TOK.

102. T'enepaTop mepeMEHHOro TOKa. EMKOCTHOE ¥ MHIYKTUBHOE COMPOTHUBIICHUS
MIEPEMEHHOT 0 TOKa.

103. 3akon Oma 1151 3JIeKTPUYECKOIl LeNU IePEeMEHHOI0 TOKa.

104. PaboTa 1 MOUTHOCTH ITEPEMEHHOTO TOKA.

105. I'erepaTopsl TOKA.

106. Tpanchopmatopsl.

107. Toku BBICOKO1 4aCTOTHI.

108. ITonyuyenue, nepenaya 1 pacrnpeeneHue 3JIeKTPOIHEPrUH.

109. CkopocTh pacpoCTpaHEHUs CBETA.

110. 3akoHbI OTpaXKeHHsI U TpenoMIIeHus cBeta. [loHoe oTpaxenue.

111.JIuH3bI.

112.I'ma3 kak onTU4YecKas CUCTEMA.

113.0Ontryeckue npudopshl.

114 Mutepdepennus cera. KorepeHTHOCTb CBETOBBIX JTy4ei.

115.1uTepdepeHIius B TOHKUX MJICHKAX.

116.Mcnonb3oBanue nHTEp(hEpPEHLINN B HAYKEe U TEXHHKE.

117. Iudpakuus cBera.

118. Iudpaxius Ha 1MIeJM B TapaJUICTbHBIX Ty4yax.

119./IudpakirionHas peuierka.

120.ITonsiTue o rosorpaduu.

121.qucnepcus ceera. Buasl ciekTpoB.

122.Cnektpsl ucnnyckanusi. CieKTpsl IOTJIOIIEHHUS.

123.VeTpaduoneroBoe U HHGPAKpaCHOE U3y CHUSI.

124.PentrenoBckue gy4yu. MIx mpupoja u cBoiCTBA.

125.KBanToBas runores3a [1nanka. ®OTOHBI.

126.Buemnuit poTornektpuueckuii 3pdext. Bayrpennuit potoaddexr.

127.Turbl poTO37EMEHTOB.

128.Pa3BuTue B3rJIs10B HA CTPOCHUE BEILIECTBA.

129. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPaX BOJOPOJA.

130. SInepHas Moaenb aToma.

131. Onwiter D. Peszepdopnaa.

132. Monenb aToma Bogoposa mo bopy.

133. EcrecTBeHHas paJiOaKTUBHOCTD.

134. 3akoH paguoaKTUBHOIO pacraja.

135. Crioco6b! HaOMIOCHNS U PETUCTPALIUY 3aPsHKEHHBIX YaCTHULL.

136. D¢ddexr Basmora — Yepenkosa.

137. Ctpoenue aTOMHOrO spa.

138. lehekt Macchl, s3HEPTHs CBSI3U M YCTOWYUBOCTb aTOMHBIX SI7EP.

139. SnepHble peakuu.

140. UckyccTBeHHas paiiOaKTUBHOCTb.

141. lenenue Tsokensix siaep. Llennas saepHas peakius. YpasiseMmas LEeMHas peaKiiusl.
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142. SAnepuslii peakrop. [lonyueHne painoakTHBHBIX H30TONOB U UX IPUMEHEHHUE.

143. buonorunyeckoe AelicTBUE paAMOaKTUBHBIX U3Iy4eHUI. DIeMeHTapHble YaCTHUIIBI.

144, Hama 3Be3mHas cucrema — lamaktuka. Jpyrue ranaktuku. beckoHe4HOCTh
Bcenennon.

145. TloHsATHE O KOCMOJIOTHH.

146. Pacumpsiromasics Beenennast.

147. Mopens ropstueit Beenennoii.

148. Ctpoenue u npoucxoxaeHue ['amakTuk.

149. TepmosiiepHbIil CUHTE3.

150. ITpoGnema TepMoOsIIEpHON IHEPTETUKH.

151. Dueprus ConHua 1 3B€37. DBOJIOLHUS 3BE3.

152. Ilpoucxoxaenre COTHEUHON 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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