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PABOYASI TIPOI'

mo (QuU3HKe
VpoBeHb 00pa3oBaHus (knace): cpeaHee obulee obpazosanue, 10-11 kracc

KonugectBo yacos: 340 (10 kacc - 170, 11 xnacc — 170)
Vuutenp-paspabordnk  pabodeH pOrpaMMBbl HlepmHesa  Hatamies

AJleKCaHIpOBHa , yUHTENb (U3NKHU

[Iporpamma paspaboTaHa B COOTBETCTBHH C (emepatbHbIM TOCYAAPCTBEHHBIM
0Gpa3oBaTebHBIM ~ CTAHIAPTOM  CPEJIHCTO obmero obpazosanus  (lIpuka3s
MHUHHUCTEPCTBA IPOCBELIEHHUA Poccuiickoii @epepauuu ot 31.05.2021 Ne 287), Ha
OCHOBE MPUMEPHOH OCHOBHOH 006pa30BaTeNbHOM MPOrpaMMbl CPEAHETO ob1ero
o6pasoBanus [0 (U3MKE, BHECEHHOW B pEECTP (npotokon ot 12 mas 2016 T.
Ne2/16, http://fgosreestr.ru), NpUMEPHOH TPOrpaMMbl BOCIIMTaHHA, BHECEHHOH B
peectp 00pa30BaTENbHBIX IIPOrpamMM (mpoToxon ot 02 wmrons 2020 r. Ne2/20,
http://foosreestr.ru) ¢ y4eroM OCOGEHHOCTEH aBTOPCKOW IPOrpaMMBbI 1O buznke
noj pefakuuen A.B.Illatanuuoi, usnarenscTBo «lIpocBenienyde», ron M3aHWs
2017.




IINTAHUPYEMBIE PE3YJIbTATBI U3YYEHUSA KYPCA ®U3UKHU

JIMYHOCTHBIE Pe3YJIbTATHI
JleaTenbHOCTh 00pa30BaTENBHOTO yUYpeXaAeHUs o0mero odpazoBaHus B oOydeHHH (U3HKE B
cpeaHeil (MOJNHOWM) WIKOJE [MOJDKHA OBITh HamNpaBieHa Ha JOCTHKCHHE OOy4JaromUMUCs
CJIEYIOIUX JIHNYHOCTHBIX Pe3yJibTaTOB:
1.Ilampuomuueckoe eocnumanue u hopmupoganue poCcCUiiCKoOi UOCHMUUHOCU:
CIOCOOHOCTh K OCO3HAHMIO POCCUICKON MACHTUYHOCTH B MOJHMKYIBTYPHOM COIIMYME, YYBCTBO
MPUYACTHOCTU K KYJIBTYPHOU OOIIHOCTH POCCHICKOTO Hapoja u cyabbe Poccuu, TOTOBHOCTH K
ciyxeHnto OTeuecTBy, €ro 3aluTe;
YBOKEHUE K CBOEMY HAapOAy, YyBCTBO OTBETCTBEHHOCTH nepea PoarHOM, ropAoCTH 3a CBOM Kpaid,
cBoro Poauny.
2.I'pasricoanckoe socnumanue:

TrpakJIaHCKasl TMO3UIINS AKTUBHOTO M OTBETCTBEHHOTO WiI€HA POCCHUICKOTO 0OIIecTBa, TOTOBOTO K

YYaCTHIO B OOIIECTBEHHOM KU3HU;

MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

TOTOBHOCTh OOydYarOIMXCSA K KOHCTPYKTHUBHOMY Yy4YacTHIO B TPUHATHH  PEIICHHM,

3aTparvBarOIINX UX MIPaBa U HHTEPECHI, OOIIECTBEHHO 3HAYNMOM JIeITEIbHOCTH;

MPUBEP)KEHHOCTh MJESIM WHTEPHALMOHAIN3MA, BOCIHTAHUE YBAKUTEIBHOTO OTHOIIEHUS K

HAIIMOHAJIBHOMY JOCTOMHCTBY JIFOJICH.

3. Jlyxoenoe u Hpascmeennoe 60ChumaHnue 0emeil HA OCHO8E POCCUICKUX MPAOUWUOHHBIX

UeHHocmell:

OCO3HAHUE COLMAIBHBIX HOPM H TPaBUJI MEXKIMYHOCTHBIX OTHONIEHUM B KOJUICKTHUBE,

TOTOBHOCTh K Pa3HOOOpPa3HOW COBMECTHOW [IEATEILHOCTH TIPH BBHITIOJHCHUH YYCOHBIX,

MO3HABATEIBHBIX 3a7[a4, BBHINIOJHEHUH OKCIIEPUMEHTOB, CO3JaHHM YYE€OHBIX IPOCKTOB,

CTPEMJICHHE K B3aMMOTIOHHMAHHUIO M B3aMMOIIOMOIIIH B TIPOIIECCE ITOW yueOHOH JCATEIHHOCTH,
FOTOBHOCTh OIICHMBaTh CBOE TMOBEACHUE W TIOCTYNKM CBOUX TOBApUIIEH C MO3UIUU

HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEACTBUI MOCTYIIKOB.

4.9cmemuueckoe ocnumanue.

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHUIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA MPOTHKCHUH

BCEM JKWU3HM, CO3HATEIBHOE OTHOIIEHHE K HEMPEPhIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO

yCIIEUTHOM MpodecCHOHANbHON N1eATEIbHOCTH;

BOCIIPUSTHE JCTETUYECKUX KauyecTB (U3MUECKON Hayku: e€ TapMOHMYHOTO  IOCTPOCHMS,

CTPOTOCTH, TOYHOCTHU, TAKOHUYHOCTH.

S5.llennocmu nayuno2o no3HanuA

MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH, 3HAYMMOCTH

HayKH, TOTOBHOCTh K Hay4YHO-TEXHHMYECKOMY TBOPUECTBY, BJIaJICHHE JOCTOBEPHOM HH(DOpMaLnen

O TNEepedOBBIX JOCTMIKEHHMSAX M OTKPBITHSX MHMPOBOM M OTEUYECTBEHHOW  HAYKH,

3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTpOWCTBE MUpPA U OOIIECTBA;

OCO3HaHHE IEHHOCTU (PM3MUECKON HayKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHHUS MHPa, OCHOBBI

Pa3BUTHUSA TEXHOJIOTUN, BAXKHENIIEH COCTABIISIIOLLEH KYJIBTYPHBI;

pa3BHUTHE HAYYHOU THO0003HATETLHOCTH, HHTEpPECA K UCCIIEI0BATEIbCKON e TENIbHOCTH;

pa3BUTHE KOMIETCHIIUHA COTPYAHUYECTBA CO CBEPCTHUKAMH, B3pPOCIBIMH B 00pa30BaTENbHOM,

y4eOHO-HCCIeIOBATENbCKOM, MPOSKTHON NESTETbHOCTH.

6. Du3uueckoe eocnumanue u popmuposanue Kyiomypvl 300p06bs:



TOTOBHOCTh U CIIOCOOHOCTHh 00€CIIeYUTh ce0e M CBOMM OJIM3KUM JOCTOWHYIO )KH3HB B MPOIIECCe
CaMOCTOSTENBHOM, TBOPUYECKON U OTBETCTBEHHOM JIEATEIBHOCTH;

NPUHATHE W peanu3aius LEeHHOCTeH 370poBoro u Oe3omacHoro oOpasza >KHM3HH, OepexHoe,
OTBETCTBEHHOE ¥  KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY  (HU3UYECKOMY U
MICUXOJIOTUYECKOMY 370POBBIO.

7. Tpyoosoe eocnumanue u npogheccuonanvrnoe camoonpeoenenue:

MOTPEOHOCTh TPYIUTHCS, YBAKCHHEC K TPYAy U JIOIIM TPylAa, TPYJOBBIM JTOCTHKCHHSIM,
TO0OpPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHHWE K Pa3HbIM BHJaM TPYIOBOU
NS TENHHOCTH;

OCO3HAHHBIN BBIOOP Oyaymiedl mpodeccwr Kak MyTh MU CIIOCO0 peanu3aluil COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB;

TOTOBHOCTH OOYYalONIMXCsl K TPYAOBOM MpodeccCroHaIbHOM AEITeTbHOCTH KaK K BO3MOXHOCTH
Y4acTHS B PEIICHUH JIMYHBIX, 0OIIECTBEHHBIX, TOCYJAPCTBEHHBIX MPOOIIEM.

8. Ikonocuueckoe socnumanue:

OpHMEHTAIIMs Ha TTPUMEHEeHNE (PU3UYECKUX 3HAHUM JJISl pelIeHUs 3a/1ad B 00JaCTH OKPYKAIOIIEH
cpenbl, TIAHUPOBAHMS TIOCTYNKOB M OILIEHKH WX BO3MOXHBIX TMOCJEICTBHU I OKPYXKAIOIIEH
CpeIbl;

OCO3HAHUE TJIOOAIBHOTO XapaKTepa KOJIOTHIECKUX MPOOJIEM U MyTeH MX PEIICHHS;
IKOJIOTUYECKasl KYJIbTypa, OepeXHOe OTHOIICHUS K POJHOW 3emiie, MPUPOIHBIM OOoraTrcTBam
Poccum n mupa;

OIIEHKA CBOUX JCHCTBUU C yUETOM BIHUSHUS HA OKPYKAIOIIYIO CPETy, BO3ZMOKHBIX TJIOOAIBHBIX
MOCJICICTBUM;

YMEHHSI U HaBBIKM Pa3yMHOTO MPUPOIOIOJIb30BAHUS, HETEPIUMOE OTHOIIEHUE K JCHCTBHSIM,
MPUHOCAIIUM BpPE]] SKOJIOTHH.

9. Aoanmauusa obyyaruwecoca K UBMEHAIOUIUMCA YCL08UAM COUUATIbHOU U NPUPOOHOU
cpeowl:

¢buznyeckoe, SMOLMOHAIBHO-TICUXOJIOTUYECKOE, COLMAIbHOE OJaronoiyyne oO0ydarommxcs,
OLIyLIEHUE IeThbMU MCUXOJIOTHUECKOT0 KoMpopTa 1 HHPOPMAIIMOHHOM 0€30I1aCHOCTH;
MOTPeOHOCTh BO B3aUMOJIEHCTBUU IPH BBITOJHEHUHM HUCCIEIOBAHUNA M MPOEKTOB (HU3MUECKOM
HAIPaBJIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSM JIPYTHX;

MOBBIIICHUE YPOBHSI CBOEH COIMAILHOM M HAy4yHON KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NeSITeNIbHOCTD;

OpUEHTaIMsl OOYYaloIIUXCS Ha JOCTHKEHHE U peaju3alyi0 MO3UTHBHBIX JKU3HEHHBIX
MEPCIEeKTUB, HHUIIMATUBHOCTb, KPEAaTUBHOCTb, TOTOBHOCTh M CHOCOOHOCTh K JIMYHOCTHOMY
CaMOOIIPeIeIICHHUIO, CIIOCOOHOCTh CTaBUTh 1IEJIM U CTPOUTH KU3HEHHBIC TIIAHBL.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHUS BBIITYCKHUKAMU Cpe/iHel (TI0THOMN)
IIKOJIBI IIPOTPaMMBbl IO (PU3UKE SBISIOTCS:

OceoeHue pe2ysimusHbIX YHUBEPCATbHBIX YUeOHbIX OeliCTNULL:

—— CaMOCTOSITENILHO OIPEJEINATh 1eNIM, CTaBUTh U (JOPMYIMPOBaTh COOCTBEHHBIE 3a/1aul B
00pa3oBaTeNbHON AEATEIBHOCTH U AKU3HEHHBIX CUTYaAIUX;

— OLICHMBAaTb pECypChbl, B TOM UHUCJIE BpEeMs U JAPYrM€ HEMATEPHUAIBHBIE PECYPCHI,
HE00XOAUMBIE JJIS TOCTHKEHHUS TIOCTaBJIEHHON paHee Leu;

— COIIOCTAaBJIATh HMMEIOIIHMECS BO3MOXHOCTH M HEOOXOIMMBbIE JJsl JOCTHXKEHUS LU
pecypcesl;

— ONPEIEINIATh HECKOJIBKO ITyTEHN TOCTHKEHMSI TOCTABJIEHHOM LIETH;

— 337aBaTb NapaMeTpbl U KPUTEPUHM, IO KOTOPHIM MOKHO OINPENEINUTh, YTO IElb
JOCTUTHYTA;



—— COIIOCTAaBJIAThH MOJYYSHHBIH PE3YNIbTAT IEATEILHOCTH C OCTABICHHON 3apaHee 1eTblo;

— OLICHMBATh IMOCJEJICTBUS JOCTIDKCHHSI IIOCTaBICHHONM IWeMd B  JIEATEIBHOCTH,
COOCTBEHHOM KHU3HH U JKU3HU OKPYKAIOLIUX JIIOICH.

Ocsoenue no3HasamenbHulX YHUBEPCAIbHBIX YUeOHbIX 0eUCEULL:

— KPUTHYECKU OIICHUBATHh U HHTEPIIPETUPOBATh HH(DOPMAIIUIO C PA3HBIX MO3HIINN;

— pacro3HaBaTh U GUKCUPOBATH TPOTUBOPEUHS B HH(OOPMAIIMOHHBIX HCTOYHHUKAX;

— HCIIOJIb30BaTh PA3JIMYHBIE MOJEIHHO-CXEMAaTHYECKHE CpPEeACTBA JUIsl IPEICTABICHHS
BBISIBJICHHBIX B HH(POPMAIIMOHHBIX UCTOYHUKAX MPOTHBOPCUHIA;

— OCYIIECTBJIATh Pa3BEPHYTHIM MHPOPMAITMOHHBIN MOWCK U CTAaBUTh HA €T0 OCHOBE HOBBIC
(yueOHBIC U TTO3HABATEIIBHEIC) 32/1a9H,

— HUCKaTh ¥ HaX0AUTh 0000IIEHHBIE CTIOCOOBI pellIeHUs 3a/1a4;

— TPUBOJNTH KPUTHUICCKUE apTyMEHTBI, KaK B OTHOIIICHUH COOCTBEHHOTO CYXXICHUS, TaK U
B OTHOLLICHUU JACHCTBUI U CYKJICHHI APYroro YeI0BEKa;

— aHaIM3UPOBATH U MPEOOPa30BHIBATH MPOOIEMHO-TIPOTHBOPEUHBHIE CUTYAITHH;

— BBIXOJMTH 32 PAMKH Y4eOHOTO TpeaMeTa W OCYIIECTBISATH IIEICHANPABICHHBIN MOUCK
BO3MO>KHOCTH ITUPOKOTO NIEPEHOCA CPEJICTB M CIIOCOOOB JICHCTBHS,

— BBICTpaWBaTh  WHAWBHUIYAIbHYIO  OOpa30BaTENbHYIO  TPACKTOPHUIO,  yIUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTHX YYACTHUKOB M PECYpPCHBIC OTPaHUYCHUS;

— MEHSTh W YJACPXKUBATh pa3HbIC ITO3WIMU B TIO3HABATCIHLHON JCSITENLHOCTH (OBITH
VUEHHKOM W yduTeneM; (GOpMYyIHpOBaTh 0OOpa3oBaTeNbHBIA  3alpOC W BBIIOJHSATH
KOHCYJIbTaTHBHBIE ()YHKIIMKM CaMOCTOSITETIbHO; CTaBUTh MpoOiieMy H paboTtath Ham e€
pelIeHneM; YIIPaBJIsATh COBMECTHOM IMO3HABATEIIHLHON ACITEILHOCTRIO H MO TYUHATHCS ).

Kommynukamuenvie ynugepcanvHole yuednvie Oeticmeus.:

— OCYIIECTBIATH JICTIOBYI0 KOMMYHHKAIIMIO, KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH
(kak BHYTpH 00pa3oBaTeIbHON OpTraHU3aIllH, TaK U 3a € IpeeaamMu);

— NPHU OCYIIECTBICHUU TPYNIIOBOH pabOTHl OBITh KaK PYKOBOAMTEIEM, TaK M UICHOM
MPOEKTHOW KOMaHAbl B pa3HBIX pOJSIX (TEHEpaTOpOM WJEH, KPUTHUKOM, HCIIOIHUTEIEM,
MPE3CHTYIOMUM H T. 1.);

— pa3BepHYTO, JIOTUYHO M TOYHO H3JIaraTb CBOK TOYKY 3pEHHS C HCIIOJb30BaHHEM
aJICKBAaTHBIX (YCTHBIX M MMUCHMEHHBIX) SI3bIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(IMKTOTCHHBIE CHTYalldd W MPEIOTBpAIlaTh KOHQIUKTHI JI0 HUX
AKTUBHOM (ha3bl;

— COIJIACOBBIBaTh IO3WIIMM WICHOB KOMAaHIBI B TIpolecce paboThl Haa  OOUIMM
MPOIYKTOM/pEIICHHEM;

— MPENCTABIIATh MYOJMYHO PE3yIbTaThl WHAWBUIYAILHOW W TPYIIIOBOM IESITEIHHOCTH,
Kak Iepe]] 3HaKOMO#, Tak U Nepe]] He3HAKOMOH ayIMTOPHUEH;

— nmoa0MpaTh TApTHEPOB JUIsl JEJIOBOM KOMMYHHKALMH, WCXOIS W3 COOOpa)KeHHMH
pe3yIbTATUBHOCTH B3aUMO/ICHCTBUS, a HE JINYHBIX CUMITIATHI;

— BOCIIPUHUMATH KPUTUYCCKHUE 3aMEYaHUs KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— TOYHO M €MKO (HhOPMYIHPOBATh KaK KPUTUYECKUE, TAK U OJOOPUTEIILHBIC 3aMeYaHus B
ajipec APYyrux JOJei B paMKax JIeI0BOM U 00pa3oBaTeNbHON KOMMYHUKALIUY, U30eras mpu 3TOM
JTUYHOCTHBIX OIEHOYHBIX CY)KJICHUH.

IIpenmMeTHbIMH pe3yJIbTATAMH OCBOCHHS BBITYCKHHUKAMHU CpeIHEH (MOJHOMN) IIKOJbI
MpOrpaMMebl M0 (HU3HKe Ha YIITyOIEHHOM YPOBHE JIOJDKHBI BKIIOYATh TPeOOBaHUS K pe3yabTaTaM
OCBOEHHS 0a30BOT0 Kypca U JAOMOIHUTEIHHO OTPAKATh:

— c(opMHPOBAHHOCTh CHCTEMBbI 3HAHMUA 00 OOmUX (U3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSAX M TPEACTaBIEHUH O JAeWCTBUU BO BceneHHOW (QHU3MYECKUX 3aKOHOB,
OTKPBITBHIX B 3¢MHBIX YCIIOBUSX;

— chOpMHUPOBAHHOCTh yYMEHHUS HUCCIENOBaTh U  aHAJIM3UPOBaTh  Pa3HOOOpa3HbIE
(dusnueckue SBIEHUS U CBOMCTBA 0OBEKTOB, OOBSICHATH MPUHIIUIIBI PAOOTHI U XapaKTEPUCTUKH



pUOOPOB U YCTPOUCTB, OOBACHATH re0(hU3NIECKUE SIBICHUS;

— YMEHHE peliaTh CIOKHBIC 33/1a4H;

— BJIAJICHHE YMEHHUSMHU BBIJBUraTh THIIOTE3bl HA OCHOBE 3HAHHUS OCHOBOIIOJIATAIOLIMX
(bU3NYEeCKUX 3aKOHOMEPHOCTEW M 3aKOHOB, MPOBEPSITH UX IKCIIEPHUMEHTAIBHBIMU CPEICTBAMH,
(bopMynUpys 1eNb UCCIICTOBAHMS;

— BJIQJICHUE METOJIAMH CaMOCTOSATENILHOTO ITUIAHHUPOBAHUS M TPOBEACHUS (PU3HUECcKHX
HKCTIEPUMEHTOB, OMUCAHUS U aHAJN3a TOJIY4eHHONW U3MEPHUTENbHON HH(DOPMAINH, OTIpEICTCHNUS
JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yiIbTaTa;

— cOpMHPOBAHHOCTP yYMEHHWH IPOTHO3MPOBATh, AHAIM3MPOBATH M  OICHHUBATH
MOCTIEICTBUSL  OBITOBOM ¥ TPOM3BOJCTBEHHOW JESTEIBHOCTH YEJIOBEKAa, CBS3aHHOH C
(GU3NIECKUMU TPOIIECCAMH, C TIO3UIMHA YKOJIOTHIECKON Oe301MacHOCTH.

BbInycKHHMK Ha YIJIY0JIEHHOM YPOBHE HAYYUTCS:

MOHUMAaTh M OOBSICHATH UEIOCTHOCTh (H3MUYECKOW TEOpWH, pasziInyaTh TPAHUIBI €€
MPUMEHUMOCTH M MECTO B PSIIY APYTrUX HGU3HIECKUX TEOPU;

BJIQJIETh IPUEMaMH ITOCTPOCHUS TEOPETUIECKUX JI0KA3aTENIbCTB, a TAK)KE MIPOTHO3UPOBAHHUS
0COOEHHOCTEH MpOoTeKaHWs] (PU3MUECKUX SBJICHUHA W TIPOIIECCOB HAa OCHOBE MOJYYEHHBIX
TEOPETHUYECKUX BBIBOJIOB M TOKA3aTEIIbCTB;

XapaKTepU30BaTh CHCTEMHYIO CBSI3b MEXK/Y OCHOBOIIOJIATAIONIUMH HAYYHBIMH TTOHSITHSIMU:
MIPOCTPAHCTBO, BpeMsi, MaTepHs (BEIIECTBO, TIOJIE), IBIKEHHE, CHIIA, YHEPTHUS;

BBIIBUTaTh  THIIOTE36l HA  OCHOBE 3HAHHWSA  OCHOBOIOJIATAIOMIMX  (PH3UYECKUX
3aKOHOMEPHOCTEMN U 3aKOHOB;

CaMOCTOSITEIIEHO TUTAHUPOBATh U TIPOBOJUTH (PU3NIECKUE IKCIIEPUMEHTHI;

XapakTepu30BaTh  TJOOAIbHBIE  TPOOIEMBI,  CTOSIIME  TEpe]]  YeIOBEUECTBOM:
SHEPIreTUYECKUE, CHIPbEBBIE, IKOJIOTMUECKHE, — U POJIb (U3UKU B PEIIEHUH STUX IPoOIeM;

pelaTh MPaKTUKO-OPUEHTHPOBAHHbIE KAYECTBEHHBIE M pacyeTHble (U3UYECKUE 3ahadM C
BBIOOPOM (DU3HYECKON MOJENN, HWCIOJIb3yS HECKOJIBKO (PH3WYECKUX 3aKOHOB WM (Popmyd,
CBSI3bIBAIOILMX N3BECTHBIC (PU3MUECKUE BETUUNHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBSI3€H;

OOBSICHATh HPUHIUNBI PAabOTBl M XApaKTEPUCTHKM M3YYEHHBIX MAallWH, HOPUOOPOB U
TEXHUYECKUX YCTPOICTB;

OOBSICHATH YCIIOBUSI IPUMEHEHUsI (GU3NUECKUX MOJIENIeH MpHU pelieHud GpU3NUecKux 3ajad,
HaXOJUTh aJCKBAaTHYIO MPEUIOKEHHOHN 3a1aue pU3NUECKyI0 MOJIENb, pa3pelaTh IpodaemMy Kak
Ha OCHOBE UMEIOINXCS 3HAHUM, TaK U IPU TIOMOIIM METOJIOB OLIEHKH.

OOBSICHATh U aHAIM3UPOBATH PO U MeCTO (PU3MKM B (POPMHUPOBAHUH COBPEMEHHOMN
Hay4YHON KapTHHBI MUpPA, B PA3BUTUHU COBPEMEHHON TEXHUKU U TEXHOJOIMH, B MPAKTUYECKOMN
NeATebHOCTH JII0/IeH;

XapaKTepU30BaTh B3aUMOCBS3b MEXAY (PU3UKOM U IPYTMMHU €CTECTBEHHBIMH HAayKaMu;

XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEX/Y OCHOBOIIOJIATAIOLIUMH HAayYHBIMH HOHSATHSMU:
IIPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, I0JIE), IBUKECHHUE, CUJIA, SHEPTU;

[IOHUMaTh M OOBSCHATH LEJIOCTHOCTh (PU3MUYECKOW TEOpUM, paziuyaTb TIPaHUIBI ee
IIPUMEHUMOCTH U MECTO B PsIly APYrUX (PU3NYECKUX TEOPUL;

BJIaJIeTh IPUEMaMHU ITOCTPOEHUS TEOPETUUECKUX JI0KA3aTENIbCTB, a TAKKE IPOTHO3UPOBAHHUS
0coOeHHOCTeH MpoTeKaHust (PU3MUYECKUX SBJICHUH M TPOLECCOB Ha OCHOBE IOJIYYEHHBIX
TEOPETHUYECKUX BBIBOJIOB U JOKA3aTEIbCTB;

CaMOCTOSITEJIBHO ~ KOHCTPYUPOBATh SKCIEPHUMEHTAJbHbIE YCTAHOBKH ISl  NPOBEPKH
BBIIBUHYTBIX TUIIOTE3, PACCUUTHIBATH A0COTIOTHYIO U OTHOCHUTENBHYIO ITOTPEIIHOCTH;

CaMOCTOSITEJIbHO [UIAHUPOBATh U MPOBOJUTH (PU3NUECKUE IKCIIEPUMEHTHI;

pemaTh MPaKTUKO-OPUEHTHPOBAHHBIE KAUECTBEHHbIE M pacyeTHbIe (U3UYECKUE 3a7a4H C
OTIOPO KaK Ha W3BECTHBIE (PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIENIH, TaK U HA TEKCTHI C
n30BITOYHON MHpOpPMALUEii;

OOBSICHATH TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJENIeH MpHU pEeLIeHuU
(U3NYECKUX U MEXKITPEIMETHBIX 33/1a4;




BBIJIBUTaTh ~ THUINOTE3bl HA  OCHOBE 3HAHMSA  OCHOBOIOJIATAIOMIMX  (DU3HYECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

XapaKTepu30BaTh  TJOOanbHBIE  TPOOJIEMBI,  CTOSIIIUE  TEpe]  YEJIOBEUECTBOM:
SHEPreTHYECKUE, CBIPhEBBIC, IKOJOTHUECKUE, H POIh (PU3UKH B PEIICHUU ITHX MPOOIIeM;

OOBSICHATh TPHUHIHUIBI PA0OTHI W XAPAKTEPUCTUKUA HW3YYCHHBIX MAIIUH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB;

OOBSCHATD YCIIOBHSI TIPUMEHEHUS (PU3NICCKUX MOJICICH MPU PEIICHUN (PU3NICCKUX 33]ad,
HaXOJWTh aJCKBATHYIO MPEJIOKCHHOH 3a1a4e PU3NISCKYI0 MOJICIb, pa3periarh mpodiieMy Kak
Ha OCHOBE UMEIOIIUXCS 3HAHUM, TaK U MPU ITOMOIIA METOJOB OILIEHKH.

BorinyckHUK HA yriiy0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTb HAYUHTHCH:

MIPOBEPSATH IKCIEPUMEHTATIBHBIMU CPEJICTBAMH BBIIBUHYTBHIE TUIIOTE3bI, (POPMYIHPYS LIETh
WCCTIEIOBAaHUSI HA OCHOBE 3HAHUS OCHOBOIIOJIAraloOmUX (PU3UYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

OTNHUCBHIBATh M aHAIU3UPOBATh TOJYYECHHYIO B pe3yibTaTe MPOBEACHHBIX (PU3MUECKHUX
AKCIIEPUMEHTOB HH(POPMAIIHIO, OTIPEACIIATH €€ IOCTOBEPHOCTD;

MMOHUMATh M OOBSACHATH CUCTEMHYIO CBSI3b MEXJY OCHOBOTIOJATAIONIUMHU HAyYHBIMU
MOHSATUSMHU: TIPOCTPAHCTBO, BpeMsl, MaTepus (BEIIECTBO, T0JIE), IBHKEHUE, CHUIIa, SHEPTHUS,

pemaTh dKCIepUMEHTAIbHBIC, KaYeCTBEHHBIC M KOJIMYECTBEHHBIC 3aa4H OJUMITHAIHOTO
YPOBHS CIIOKHOCTH, WCTOJB3YS (PU3NUECKHE 3aKOHBI, a TaKKe YpPaBHEHHs, CBS3BIBAIOIINE
(bu3UYecKue BeTUINHBI,

AQHAM3UPOBATh TPAHUIIBI TPUMEHHUMOCTH (DU3WYECKUX 3aKOHOB, TOHHUMATh BCEOOMIHit
xapakTep QpyHIaMEeHTaIbHBIX 3aKOHOB U OTPAHUYCHHOCTh MCIIOIh30BAHUS YaCTHBIX 3aKOHOB;

dbopmynupoBaTh W pemIaTh HOBBIE 3a/laud, BO3HUKAWOIIHE B XOJe Yy4eOHO-
HCCIIEIOBATENBCKON M IPOEKTHOM JNEATEIbHOCTH;

YCOBEPIIEHCTBOBATh MPUOOPHI K METOJIbI UCCIIECAOBAHUS B COOTBETCTBUHU C MOCTABIEHHBIMH
3a/1a4aMu;

WCIIOJIb30BATh METOJbl MAaT€MAaTHYECKOIO0 MOJIEIUPOBAHUS, B TOM YHCJIE MPOCTEHIINE
CTaTHUCTUYECKUE METOIbI 111 00pabOTKU pPe3yIbTaTOB SKCIIEPUMEHTA.

2. COAEP)KAHUE KYPCA ®U3UKHN

2.1. 10 kJaacc

DuU3MKA ¥ eCTECTBEHHOHAYYHbII METO/ MO3HAHUS MPUPObI

Odusnka - (QyHIaMeHTanbHAs Hayka o Tmpupoae. HaydHbplli MeTOa TMO3HAHHMS MHpA.
B3auMocBszp Mexay (U3MKOW W JAPYrUMHU €CTECTBEHHBIMH HayKaMu. MeToapl HaydHOTO
ucciaeaoBaHus (U3MYECKUX sBJICHHA. Dusndeckre BEIMYMHBI. [lOrpemHOCTH HW3MepeHui
(bU3UYeCKUX BENMYUH. MOJCIMPOBAHKUE SBICHUA M IMPOIIECCOB MPUPOIBI. 3dKOHOMEPHOCMb U
cayyaunocms. DOU3NYECKUE 3aKOHBI M TPAHUIBI WX MPUMEHUMOCTH. DPU3HMYECKHE TEOPUU U
MNPUHIUI COOTBETCTBUA. Ponmbs um mecto Qu3ukd B (HOPMHUPOBAHMM COBPEMEHHON HaydyHOI
KapTHUHBI MUPA, B IPAKTUYECKOM NEATEIbHOCTU JIOACeH. Qusuxa u Kyremypa.

MexaHuka

[Ipeamer w 3amaum  KjIaccuyeckod MexaHukd. KuHeMarnueckue XapakTEpPUCTHKU
MEXaHMYECKOro JBWKEeHUA. Moxenu Tten u  jaBuwkeHud. IIpoctpancTtBo u  Bpems.
OTHOCUTENBHOCTh MEXaHMUECKOro IBWkeHuA. Cuctembl ortcuéra. CkajsipHble M BEKTOPHBIE
¢busznueckue BenuuuHbl. Tpaektopus. Ilyre. Ilepememenue. CkopocTb. YCKOpEHHE.
PaBHOMepHOE W pPAaBHOYCKOpPEHHOE MpsSMONUHEHHOe IBmkeHue. CBOOOIHOE MajgeHHe Tena.
PaBHOMEpHOE NBMKEHHE TOUKH 10 OKPYKHOCTHU. [locmynamenvhoe u epaujamenbHoe 08UNCEHUE
meépoozo meina.

B3aumopeiicteue ten. SBnenune nnepuuu. Cuna. Macca. HepumraibHble CUCTEMBI OTCYETA.
3akonbl auHamMukd Hetotona. Cuna TspkecTH, Bec, HEBECOMOCTb. CHIIBI YIPYrOCTH, CHIIBI
TpeHUsl. 3aKOHBI: BCEMHUPHOrO TATOTEHHUs, ['yka, cyxoro TpeHus. Mcnonb3oBaHue 3aKOHOB
MEXaHUKH JUis OOBSCHEHHS [BUKEHUS HEOSCHBIX Tel MW JUIS Pa3BUTHSI KOCMUYECKHX



UCCIIeIOBAHU. A61eHus, Habooaemble 8 HeUHEPYUATbHBIX CUCIEMAX OMCYEmA.

Nmmnynbe MaTepraibHOM TOYKM U CUCTEMBI TEJ. 3aKOH U3MEHEHUS U COXPAHEHHUS UMITYJIbCa.
PaGora cunbl. MexaHudeckasi SHEprUsi MaTePHALHON TOYKH U CUCTEMBI. 3aKOH U3MEHEHUS W
COXpaHEHUsI MEXaHUYECKON IHEPTUH.

Hunamuka epawjamenbHo2o 08UdCeHUs AOCONOMHO MEEPO020 Meiq.

PaBHOBECHE MaTepuanbHOW TOYKM M TBEPAOTO Tena. MOMEHT CUJIbl. Y CIOBUS PAaBHOBECHUS
TBEPIIOTO Teja B MHEPIUAIBHONU cucTeMe oTcuéra. PaBHOBecue KuIKOCTH U rasa. [laBnenue.
Jlsusicenue scuokocmetl u 2azo8. 3aKOH COXPAHEHUSL IHEeP2UU 8 OUHAMUKE HCUOKOCTU.
JlabopaTopHble padoThbI:

1. U3yuyenue ABuxKeHUs Tea, OPOIIEHHOTO TOPHU30HTAIIBHO.
2. V3ydeHune ABWKCHHSI TEJIa IO OKPYKHOCTH.
3. U3mepenue xECTKOCTH MPYKUHBI.
4. Nzmepenue ko3P PuiiieHTa TpeHUs! CKOJIbKEHHUS.
5. M3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKOM SHEPTUH.
6. 3ydyeHne paBHOBECHS Teja MO ICHCTBUEM HECKOJIBKHUX CHII.
KourtpoJabHbie padoThbi:

1. Kunemartuka.

2. JluHamuKa.

3. 3aKOoHBI COXpaHCHUSI.

Mounekyasipuasi pu3uka 1 TepMOJUHAMHUKA

OcHoBbl MoJiekynsspHO-KuHeTHueckoil Teopun (MKT) u TepmoauHamMuki.

OkcnepuMeHTanbHbIe MokazatenbcTBa MKT. AGcomoTHast TeMieparypa Kak Mepa cpeaHei

KHHETHYECKOM YHEPTUH TETUIOBOTO JIBIYKCHUSI YACTHUI] BEIECTBA.
Mogens uneanbHoro raza. /laBnenue raza. CBsizb MEXIy IaBJICHUEM M CPEIHEN KUHETHUYECKON
SHEprueil MOCTYMaTeIbHOrO0 TEIUIOBOTO JBMXKEHUS MOJIEKYJd HeallbHOro rasa. Mojenb
WJICaJIbHOTO Ta3a B TEpMOJMHAMUKE: ypaBHeHHEe MenneneeBa—NKianeiipoHna, BeIpaKeHUE IS
BHYTpPEHHEH 3Hepruu. 3akoH [anpToHa. ['a30BbIE 3aKOHBI.

ArperatHbie cocTostHMs BemiecTBa. dazoBbeie mepexonapl. IIpeoOpazoBanume sHeprum B
¢da3zoBbIX mepexonax. HacwllieHHble M HEHachIlleHHbIE Hapbl. BrnaxHocTs Bo3ayxa. Mogenb
cTpoenus xunkocreil. [losepxnoctHoe HatshxeHne. CMaurnBaHue U HecMaynBaHue. Kanuspel.
Mopnens crpoenust TBEpAbIX Tel. Mexanuueckue ceoticmea meépovix men. Kpuctamindeckue u
aMmopdHBbIE Tea.

Buyrpennsis sueprusa. PaGota u Temnomepenaya Kak CrocoObl M3MEHEHHS BHYTPEHHEH
sHepruu. [lepBblli 3aKOH TepMOIUHAMUKHU. AnuadaTHbI mporecc. HeoOpaTuMoCTh TEIIOBBIX
npoueccoB. Bmopoii 3axon mepmoounamuxu. IIpeoOpa3zoBaHus SJHEPTUU B TEIUIOBBIX MalllUHAX.
Huxn Kapro. KITJI TerutoBo#t MammHbpl. DKOJOTHYECKHE TPOOIEMbI TEIIJIO3HEPTETHKH.
JlaGopaTopHblie padoThI
7. 3mepeHue Temiiepatrypbl )KHIKOCTHBIMU U IIU(PPOBBIMH TEPMOMETPAMH.

8. OtieHKa CHJT B3aMMO/ICHCTBHUS MOJICKYIT (METOIOM OTPBIBA Karlelb).
9. DkcnepuMeHTanbHas MpoBepka 3akona ['eit - Jlroccaka
KonTposbHbie padoThI:

4. OCHOBBI MOJIEKYJISIPHO-KHUHETUYECKON TEOPHH.

5. OCHOBBI TEPMOAMHAMHUKH.
OCHOBBI 2JIEKTPOAUHAMUKH

[Ipeamer w© 3agauM  ANEKTPOAUHAMUKH. ODJIEKTPUUYECKOE B3aUMOJCHCTBUE. 3aKOH
COXpaHEHHUsl »dIEKTpuyeckoro 3apsaa. 3akoH Kymnona. Hanps:k€HHOCTP M NOTEHIMAN
ANEKTpOCTaTUUeCKOoro mnojs. IIpuHIun cynepno3uuuuM 3NeKTpUdeckux mnojed. PaszHocTs
noTeHuuanoB. IIpOBOJHUKM M JUAJIEKTPUKU B 3JIEKTPOCTATHYECKOM IIOJIE. DJIEKTpUYecKas
émkocTb. KoHnieHcaTop. DHeprus aJIeKTpUUeCcKOro moJisi.

ITocTosHHBIM AnekTpuueckuil Tok. Cuna Toka. dnekrpoasmkymas cuna (3/1C). 3akon Oma
JUISL TIOJHOM DJIEKTPUYECKOW Ienu. OJIEKTPUYECKUM TOK B MeTajllaX, D3JIEKTPOJIUTaX,
MOJIYIIPOBO/IHUKAX, Ta3axXx W Bakyyme. [Imazma. Onexmponuz. TloaynpoBOAHUKOBBIE TPHOOPHI.



Csepxnposooumocme.
JlabopaTopHble padoThbI:
10. [NocnenoBarenbHOE U MAPALICIEHOE COSMHEHUS POBOIHUKOB.
11. Ysmepenne 3/1C 1 BHYTpEHHETO COIIPOTUBIIEHNUS UCTOYHHUKA TOKA.
KonTpoJsbHbie padoTsI:

6. DrnekTpocTraTHKa.

7. 3aKOHBI IOCTOSIHHOTO TOKA.

2.2. 11 kaace

OCHOBBI 3J1eKTPOAUHAMHUKH (IIPOI0JIZKEHHE)

MarnutHoe nose. BekTop MarHMTHOM MHAYKUMH. lIpvHIMI Cynepno3WIMM MarHUTHBIX
nosje. MarHuTHOE I0JIe IPOBOJHUKA C TOKOM. J[eliCTBME MArHUTHOTO IOJI Ha IIPOBOJHHUK C
TOKOM M JIBUXKYIIYIOCS 3apsKeHHYIo yacTuily. Cuna Ammepa u cuna Jlopenna.

[IoTox BeKkTOpa MarHWUTHOM MHIYKUWU. SIBIIEHHE 3JIEKTPOMAarHUTHOM MHAyKuuu. IIpaBuio
Jlenna. 3akoH 31eKTpoMarHUTHOM MHIyKIUH. DJC MHIYKIMM B JABMXKYLIUXCS MPOBOJHUKAX.
SBnenne caMouHAYKIUHU. HAYKTUBHOCTb. DHEprusi >J€KTPOMarHUTHOTO MOJs. MarHuTHbIE
CBOMCTBA BEILECTBA.

JlabopaTopHble padoThbI:
1. V3mepeHue cuibl B3aUMOACHCTBHSI MAarHUTA U KaTYLIKH C TOKOM.
2. VccnenoBaHuWe SIBJICHUS DJICKTPOMATHUTHOW WHIYKITHH.
KoHnTtpoJbHbie padoThI:
1. MaruuTHOE€ 1noJie. DNeKTpOMarHuTHasK MHIYKIIHS.
Kosie0anus 1 BOJIHBI

Mexannyeckue kone0aHus. AMIUIUTYa, IEPUO]], YacToTa, (aza konedanuil. [IpeBpamienus
SHEPruM Npu KoJieOaHUsIX. BoinyocoenHvle Koiebanus, pe3oHaHC.

DOnekrpoMarHuTHbIe KojieOanus. KonebaTenpHbiii KOHTYP. CBOOOIHBIE 3JIEKTPOMArHUTHBIC
KoJieOaHusl. BBIHYKIEHHBIE 3JIeKTpOMarHuTHbIe KoJsieOanus. Pesonanc. I[lepemMeHHBI TOK.
KonneHcarop ® KaTymka B LENH [EPEMEHHOIO TOKa.  JleMeHmapHas  meopusl
mpancgopmamopa. IIpon3BoACTBO, epeada U NOTPeOICHUE MEKTPUIECKOM SHEPTUH.

Mexannueckue BOJIHBL. [lomepeuHble W MPONOJBbHBIE BOJIHBI. JHEPrUsl  BOJHBL
NuTtepdepennus u audpakiys BoIH. 3ByKOBBIE BOJIHBI.

DnekTpoMarHuTHOe moJie. BuxpeBoe snexkrpuyeckoe mosie. DJIEKTPOMArHUTHBIE BOJIHBI.
CBoiiCTBa 53JIEKTPOMArHUTHBIX BOJIH. J(Mama3oHbl 3JIEKTPOMAarHUTHBIX M3IYyYEHUH U HX
MIPaKTUYECKOEe MpuMeHeHue. [[puHIunbl paquocBs3y U TeneBuieHus. Pa3Butue cpencTs CBs3H.
JlaGopaTtopHbie padoThbI:

3. Onpenenenne ycKOpeHHs: CBOOOIHOTO MaIeHUs IPY MOMOIIN MasSTHHKA.

KonTposbHbie padoThI:

2. MexaHU4ecKHe U JIEKTPOMArHUTHbIE KOJIeOaHu .

3. MexaHu4eckue U ANEKTPOMArHUTHBIE BOJHBI.

Onrtuka

I'eomerpuueckas ontuka. [IpsMosnHetHOE paclpocTpaHEHHE CBETa B OJHOPOJHOM Cpeje.
3aKoHBI OTpakeHUs U npesnomieHus cgera. [lonHoe oTpaxkenue cera. @opMyina TOHKOW JIMH3HI.
OnTrueckue mpruOOPHI.

Ckopoctb cBera. BonmHoBble cBoiicTBa cBera. Jlucnepcusi cBeta. MHTepdepeHus cpera.
Korepentnocts. Jludpakuus cera. [lonspusams ceera.

Bunelr usnydenuil. Cnexmpwvr u cnekmpanvhviti ananu3. llpakTnyeckoe NpHMEHEHHE
ANIEKTPOMAarHUTHBIX U3Ty4eHUH.

JlabopaTopHbie padoThI:

4. OmpeneneHue MoKa3aress IPeIOMICHUS CPEJIbL.

5. M3mepenne (hoKycHOTO pacCcTOSHUS COOUparomieil JTHH3bI.

6. Ompenenenue JUIMHBL CBETOBOM BOJIHBI.

7. Onenka nHGoOpMAITMOHHON éMKOCTH KoMTIakKT aucka (CD).

8. HabmoneHue CruiomHoro u JIMHeHyaToro CreKkTpos.



KonTpoabHbie padoThI:

4. 3aKoHBI TEOMETPUYECKON ONTUKH.

5. BonnoBas onTuka.

OcHOBBI cHIeNMAJILHON TEOPUU OTHOCHTEILHOCTH

VHBapuaHTHOCTh MOy CKOPOCTH CBe€Ta B Bakyyme. lIpMHIMI OTHOCHTEIBHOCTH
OliHmTeHa. [lpocmpancmeo u epems 6 cheyuanbHOU meopuu OMmHOCUMENbHOCMU. DHepeus u
umMnyive c0600nouU yacmuybsl. CBSI3b MacChl U SHEPTUU CBOOOHON YACTHUIIBL. DHEPTHUS TIOKOSI.

KBanroBas ¢pusnka

[Ipenmert u 3agaun KBAaHTOBOU (PU3MKHU.

TenmoBoe wm3nmydenue. PacnpeneneHue »HEPrUM B CHEKTpe aOCOJIOTHO UYEPHOTO Tela.
l'umoresa M. Ilmanka o kBanTax. ®Porosddexr. Omeiter A. I. CromeroBa, 3aKOHBI
¢doTorddexra. YpaBHenue A. DiiHiTeliHa 415 hoTorpdexTa.

®otoH. ['mnore3a ne bpoinsa 0 BOJHOBBIX CBOMCTBAX 4acTHL. KopmyCKysasipHO-BOJIHOBOM
nyanu3Mm. CooTHoleHue HeomnpenenéHHocren [eiizenbepra. Jlanenue ceera. Onwvimour 11 H.
Jlebeoesa u C. U. Basunosa. /{ugppaxyus s1ekmpoHos.

Mogenu ctpoenust aroma. Omnbitel Pesepdopaa. I[lnanerapnas Monens CTpoeHUsT aToMa.
OObsicHeHHEe JHMHENYaToro CHeKTpa BOJOpOJia Ha OCHOBE KBAaHTOBBIX IOCTynaroB bopa.
CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYeHHE CBETA.

CoctaB u cTtpoeHue aToMHbIX siaep. M3oronsl. Snepubie cuibl. JlepekT macchl. DHEprus
CBSI3U ATOMHBIX SITIED.

PagnoaktuBHOCTE. BUAbl pagnoakTHBHOIO HM3Ty4eHHS. 3aKOH PaJUOAKTHBHOTO pacraja.
SnepHble peakuuy, peakluu JAejeHHs W cuHTe3a. llemHas peakuus aeneHust snuep. SnepHas
sHepreTHka. TepMmosaepHblid cuHTes. [Ipumenenue sanepHoit sanepruu. buonozuueckoe oeticmaue
PAOUOAKMUBHBIX U3TYYUEHUII.

DneMeHTapHbIe YaCTHULBI. @DyH1TaMEHTaJIbHbIE B3aUMOJCHCTBUSI. Yekopumenu
NEeMEHMAPHBIX YACmUY.

JlaGopaTopHbie padoThbI:

9. HccnenoBanue criekTpa BOJOPOJA.

10. Onpenenenrie UMITyJIbCa W D3HEPIUM YAacTULBI NpPH JBMKEHHMM B MAarHUTHOM Toje (1o

dororpadusim.)
KonTpoJbHbIE padoThI:

6. KBanroBas onrtuka.

7. ®u3ukKa aToMa U aTOMHOTO si/ipa.

Crpoenue Bcesnennoit

[IpuMeHNUMOCTh 3aKOHOB (HU3UKH Al OOBACHEHUS MPUPOABI KOCMUYECKUX OOBEKTOB.
Conneunas cucreMa. 3BE3/bI U MCTOYHHMKU WX dHepruu. Knaccubukamus 3BE3a. DBOIONUs
CouHiia 1 38631,

lanaktuka. Jpyrue ramaktuku. [IpocTpaHCTBEHHO-BpeMEHHBIE MaclITaObl HaONII0aeMOit
Bcenennoii. [IpeacraBnenue 06 sBosronuu Beenennoit. TémHas Matepust U TEMHast SHEPTHUS.

JlaGopaTopHblie padoThbI:

11. Onpenenenue nepuoaa oOpaiieHus ABOWHBIX 3BE3 (110 MeYaTHBIM MaTepuaam).

HanpasieHusi NPOEKTHOM AeATEJbHOCTH 00y4a0OIINXCH:

- HCCIEIOBaHUE PABHOYCKOPEHHOIO [JBHWJKCHHS C HCIIOJIB30BAHUEM DJIEKTPOHHOIO
CEKYHIOMEPA UIIK KOMIIBIOTEPA C JaTYMKAMHU;

- MCCIeJOBaHUE JIBUKEHUS Tella, OpOIIEHHOI0 TOPU30HTAIBHO;

- HCCIIENO0BAHME LICHTPAIBHOTO yaapa;

- UCCIIENIOBAHUE KAaYCHUS NUINHAPA 110 HAKJIOHHOM IIJIOCKOCTH;
- HCCleJOBaHUE IBUKEHUs OpOYHOBCKOM yacTulsl (1o Tpexam [leppena);

- MCCIIEZ0BAHHUE U30IIPOLIECCOB;

- HCCIIeJOBaHNE U30XOPHOTO MPOLIEcca U OLleHKa a0COIIOTHOTO HYJIS;



- HCCJICIOBAHUE OCTHIBAHUS BOJIbI;

- HCCIIE/IOBAaHUE 3aBHCUMOCTH HAINPSDKECHUS HA TOJIF0CaX MCTOYHHKA TOKA OT CHJIBI TOKA B
1T,

- HCCIICJIOBaHUE 3aBUCUMOCTH CHJIBI TOKA Yepe3 JaMITOUKy OT HANPSDKEHUS Ha HEW;

- HCCIICJIOBAHUE HArPEBaHUs BOJbI HarpeBaTeIeM HEOOIbIIONW MOIITHOCTH;

- HCCIICIOBAHUE SIBJIICHUS JICKTPOMArHUTHON UHTYKIIHH,

- WCCIICZIOBAHME 3aBHUCHMOCTH YTJIa TPEJIOMIICHUS OT yrJia MaJCHHUS,

- HCCIIEJIOBaHUE 3aBUCUMOCTH PACCTOSIHUS JIMH3BI 10 U300pa)KEHUS OT PACCTOSHUS JTUH3BI
710 TIPE/IMETa;

- WCCIIEZIOBAHME CIIEKTPa BOJOPOJIA;

- WCCJIeIOBAaHME JBMXKCHUS IBOMHBIX 3BE3]] (IO TIEYaTHBIM MaTepuaiam).
KoHcTpyrpoBanue TEXHUUYECKUX YCTPOUCTB:

- KOHCTPYHMPOBAHWE HAKIOHHOM MIIOCKOCTH ¢ 3aaaHHbIM KII/I;
- KOHCTPYHMPOBAHUE PhIYAKHBIX BECOB;

- KOHCTPYMPOBAHME HAKJIOHHOW IUIOCKOCTH, 1O KOTOPOW OpyCOK JBHYKETCS C 3aJaHHBIM
YCKOPEHUEM;

- KOHCTPYHPOBAHUE DJIEKTPOABUTATENS,
- KOHCTpYyHpOBaHHE TpaHCPOpMaTOpa;
- KOHCTPYMPOBaHHE MOJEIH TeJIeCKOIa WM MUKPOCKOIIA.
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3. TemaTuueckoe INIAHUPOBAHHUE

Temaruueckoe ConepxaHnue 1o Temam OcHoBHbIE BUbl | OCHOBHBIE
IJIAaHUPOBAHUE JESTEIbHOCTH  00Yy4aroIMXCcsl | HalpaBJICHUs
(Ha ypOBHE YHHBEpCAJIbHBIX | BOCIUTATEIbHON
y4eOHBIX JIEHCTBUN) JIEATEIbHOCTH
10 kaace (170 4, S 4 B HemesN10)
®u3nKa U ecTeCTBEHHO - HAYYHbIN MeTO0/] O3HAHUS IPUPOAbI
(4 4 =24 +24 U3 pe3epBHOr0 BpeMeHH)
dusuka u ®usuka - pyHIaMEeHTalbHasl HayKa O OObscHAT, Ha npumepax | I pasicoanckoe
€CTECTBEHHO - | mpupoje. HayuHslil MeTo mo3HaHus | podb W MecTo (U3UKH B | ocnumaHue;
Hay4yHbI MeTo/1 | Mupa. Bzaumocss3p Mexay pusnkoil | popmupoBanuu coBpeMeHHOHN | [lampuomuueck
MO3HAHUS U JPYTUMU €CTECTBEHHBIMU HAay4yHOM KapTUHBI MHUpa, B | oe eocnumanue
MIPUPOIbI Haykam#. MeTo/1bl Hay4HOTO pa3BUTHH COBPEMEHHOU | U
4yq uccaeaoBaHus (GU3HIECKUX TEXHUKA ¥ TEXHOJOTUH, B | hopmuposanue
saBiIeHn. du3nyeckue BEJTNUNHEL MPAKTUYECKOW  JIESITEIBHOCTU | POCCULICKOU
[TorpemnocTn n3mMepeHni JOJEN; UOeHMU4HOCMuU
(bu3NYECKUX BETUYHH. JEMOHCTPUPOBATH Ha
MonenupoBaHue sIBICHUN U IpUMepax B3auMOCBSI3b MEXKIY
IIPOLIECCOB MPUPOIBI. dusuKoit u JIPYrUMH
3aKOHOMEPHOCTh U CIIy4alHOCTb. €CTECTBEHHBIMHU HAyKaMH;
®dusnyeckue 3aKOHbI U TPaHMLBI UX BOCIIPOU3BOANUTH cXemy
IpUMEHUMOCTH. Du3nueckue Hay4HOT'O MO3HAHUA,
TEOPHUH U MPUHIIUII COOTBETCTBUS. IPUBOANUTH npuMmepsl  eé

Ponb u mecTo ¢usuku B
(hopMUPOBAaHHH COBPEMEHHOU
HAy4YHOU KapTUHBI MHpa, B

HpaKTquCKOﬁ ACATCIBbHOCTH J'IIOI[CI‘/'I.

®du3zrKa u KyapTypa.

HCITOJIb30BaHUS
JaBaTh omnpeneneHue NOHATUN
W pacro3HaBaTh HX: MOJEIb,

Hay4Hast TUIIOTE3a,
du3ndeckas BEJIMYMHA,
busngeckoe SIBJICHHE,

HaydHbIH (dakt, Qu3nUecKuit

3aKOH, (U3MYecKas TeopHs,
IPHHIIMIT COOTBETCTBUS.
OO00CHOBBIBATH
HEe00X0IMMOCTb
HCIIOJIb30BAHUS MOJENIeH s
OITMCAaHHS (bu3HYeCKUX
SIBJICHUH H MIPOILIECCOB.
[TpuBOIUTH IPUMEPHI
KOHKPETHBIX SIBJICHUH,

MIPOLECCOB U MOJENEN Ul UX
OIACAHMS.

IIpuBouUTH IIPUMEPBI
buznuecKux BEJINYMH.
dopmynupoBath (UINYECKUE
3aKOHBL. YKa3blBaTb T'PAaHULBI
MPUMEHUMOCTH  (DU3HUYECKUX
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3aKOHOB.

[IpuBouTh [IPUMEPBL
UCTIOJIBb30BAHUS  (PU3UYECKUX
3HaHUU B JIEKOpaTUBHO-
IPUKIATHOM HCKYCCTBE,
MY3BIKE, CIIOPTE.

Oco3HaBatb LIEHHOCTh

HAy4YHOTO MO3HAHMSI MUpPA JUIsS
YyeJIoBeYeCTBa B LIEJIOM M IS
KaX10r0 YeJloBeKa B
OT/I€IbHOCTH, BaXXHOCTh
OBJIaJIEHUSI METO/IOM HAay4yHOTO
MO3HAHUS JUISl  JIOCTHUIKEHUS
ycmexa B JIO0OOM  BHUJE
MIPAaKTUYECKON JIEATEIbHOCTH.
l'otoButs mpe3eHTaUU U
COOOIIEHHUS 10 HW3YYEHHBIM
TeMaMm.

Mexanuka (754 = 69 4 +64 u3 pe3epBHOr0 BpeMeHH)

Kunemaruka
2Qlu=15u9+6
9 U3 PE3epPBHOTO

BPEMECHM )

[IpeameT u 3ama4un KJIaCCUIECKOM
MexaHukd. KnaemaTnueckue
XapaKTEPUCTHKNA MEXaHUIECKOTO
IBYOKCHUS. Moienu Te u

nBrbkeHui. [IpocTpaHCcTBO U BpeMS4.

OTHOCHUTETHHOCTH MEXaHUYECKOTO
nBuxkeHus. CHCTeMBI OTCUETA.
CkansipHble U BEKTOPHBIE
(buznueckue BeIUUMHBI.
Tpaektopus. [1yrs. [lepemeienue.
CkopocCTh. YCKOpEHHE.
PaBHOMEpHOE U paBHOYCKOPEHHOE
MPSIMOJIMHEHOE ABM)KECHUE.
CBoOoiHOE MajieHue Tena.
PaBHOMepHOE ABMKEHHE TOYKHU IO
okpyxHoctu. [loctynatensHoe u
BpallaTeIbHOE JBIKEHHUE TBEPIOTO
Tena.

JlaGopaTopHbie pabOTHI:

1. 3yuenue ABM>KEeHUS Tea,
OpOIIEHHOTO TOPU30HTAIBHO.

JlaBaTh OTIpENICIICHUE
MOHATHM: MEXAHUYECKOE
JIBW)KEHUE,  TMOCTYNaTEIbHOE
JBUJKEHHE, paBHOMEpHOE
JBUKECHHE,  HEPAaBHOMEpPHOE
JBUKECHHE, PABHOYCKOPEHHOE
JBUJKEHHE, JBWKEHUE T10
OKPY)KHOCTH € TIOCTOSIHHOU
CKOpOCTBIO, CHUCTEMA OTCYETA,
MarepuaibHas TOYKa,
TpaeKkTopus, yTh,
nepemMenieHue,  KoOpAuHaTa,
MOMEHT BPEMEHH,
IIPOMEKYTOK BPEMEHH,
CKOpOCTh PaBHOMEPHOTO

JABUXXCHUA, CPCAHASA CKOPOCTD,

MT'HOBEHHAas CKOPOCTb,
YCKOpEHHUE,
LHEHTPOCTPEMUTEIHHOE
YCKOpEHHUeE.

PacrioznaBath B KOHKPETHBIX
CUTYaIusX, HaOIOIaTh
SIBIICHUS: MEXaHUYECKOE
JBUKEHHE,  MOCTYyNaTeIbHOE
JBUKEHUE, paBHOMEpHOE
JBUKEHHE,  HEPaBHOMEpPHOE
JBUKEHHE, PABHOYCKOPEHHOE
JIBWKEHHE,  JBIKEHUE  IIO
OKPYXKHOCTH C TOCTOSIHHOU
CKOPOCTBIO.

BocnpousBoauts SIBJICHUSL:

Llennocmu
HAy4HO20
NO3HAHUA,
Aoanmayus
obyuarowezocs
K
USMEHAIOUWUMCSL
VCI08UAM
CoyuanvHou U
npUpooHoll
cpeovl;
Qu3zuueckoe
gocnumanue U
¢dopmuposanue
KV1bmypol
300p08bs;
Tpyoosoe
socnumanue U
npogheccuonansy
Hoe
camoonpeoenen
ue.
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MEXaHUYECKOE JBUKECHUE,
paBHOMEpPHOE JBU)KECHUE,
HEPAaBHOMEPHOE  JBH)KEHHE,
PaBHOYCKOPEHHOE JIBUKEHHUE,
JBUKEHUE 10 OKPYXHOCTH C
MOCTOSSHHOW CKOPOCTBIO IS
KOHKPETHBIX TeJl.

3agaBaTh cUCTEMY OTCUETA IS
OTMCaHUS JBUKECHUS
KOHKPETHOI'O Tela.
PacnosnaBare curyauuu, B
KOTOPBIX TEJI0O MOXHO CUHUTATh
MaTepualbHON TOYKOM.
OnuceiBaTh TPacKTOPUHU
JBUKECHUS Tell,
BOCIIPOM3BOJUTH JIBIJKEHUE U
OPUBOJUTh  NPUMEPHI  Tell,
HUMEIOLIUX 3a/JaHHYIO
TPACKTOPHIO JBUKECHHUS.
Onpenensatb B KOHKPETHBIX

CUTYaIUsIX 3HaueHUs
CKAIIIPHBIX buznyeckux
BEJIMYMH: MOMEHTa BPEMEHH,
IPOMEXKYTKA BpEMEHH,
KOOpIWHATHI, IyTH, CpeAHEH
CKOPOCTH.

HaxonuTe MOy b U MpOEKInn
BEKTOPHBIX BEJIMYHH.
Onpenenatp B  KOHKPETHBIX
CUTYaIHMSIX HAMPABIICHUE

n MPOCKITUHN BEKTOPHBIX

buznyeckux BEJIMYMH:
nepeMeneHus, CKOpPOCTH
PaBHOMEPHOTO JIBUOKCHMUS,
MT'HOBEHHOM CKOPOCTH,
yCKOpeHus,
HEHTPOCTPEMUTEITHHOTO
YCKOpEHUSI. [IpumenHsThH

3HaHHA (6] JIEUCTBUAX C
BCKTOpAaMH, IIOJTYYCHHBIC Ha

ypokax reOMeTpUH.
3anuceIBaTh ypaBHEHUs
pPaBHOMEPHOTO U
PaBHOYCKOPEHHOTO

MEXaHUYECKOTO  JIBWKEHUS.
CocraBiaTh ypaBHEHUs
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO

PSAMOJIMHEHHOTO JIBM)KEHUS B
KOHKPETHBIX CUTYaLIUsX.

OHpCI[C.HSITB 110 YpaBHCHUAM
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rapameTpsl JBAKEHUS.

[IpumensTs 3HAHUS 0
[IOCTPOEHUU u YTEHUU
rpadukos 3aBUCUMOCTH
MEXy BEJIMYMHAMU,

IMMOJIYYCHHBIC Ha YpOKax
anreOpel.  Ctpouth  rpaduk

3aBHCUMOCTHU KOOPJIMHATHI
MAaTepUAIIBHOM  TOYKH  OT
BPEMEHU JIBHKCHUSL.

Onpenensitb 1o TpaduKy
3aBUCHUMOCTU KOOPAHWHATBI OT

BPEMEHHU Xapakrep
MEXaHU4ECKOTO JIBUOKEHUS,
Ha4aJIbHYIO KOOpAMHATY,

KOOpAWMHATY B  yKa3aHHBIA
MOMEHT BpPEMEHH, H3MEHEHUE
KOOpPIWHATBHl 32 HEKOTOPBIN
MIPOMEKYTOK BPEMEHH,
MPOCKIIUI0  CKOpOCTH (s
PaBHOMEPHOTO

MPSMOJIMHEHHOTO  IBVDKCHHS ).
Onpenenste 1o rpaduky

3aBUCHMOCTH MIPOCKITUN
CKOPOCTH oT BPEMEHHU
XapaKkTep MEXaHUYECKOTO
JIBIDKCHMUS, HayaJILHOU
CKOPOCTH, MIPOEKITHIO
YCKOPEHHUS, H3MEHEHHE
KoopauHatel. OnpenesnsTs 1o
rpaduky 3aBHCHMOCTH
MPOCKIIMA  YCKOPEHHs]  OT
BPEMCHH XapakTep
MEXaHUYECKOr 0 JIBYOKECHHSA,
N3MEHEHHE MPOCKITUN

CKOPOCTH 3a ONPEACIEHHBIN
MIPOMEKYTOK BPEMEHHU.

[aBatb onpeneaeHue
MOHSITHI: aOCOTIOTHO TBEPIOE
TEI0,  TOCTyHaTelbHOE U
BpauaTeIbHOE JBUKEHUS
abCcoJIIOTHO TBEPJIOTO  Tena.
PacriozHaBaTh B KOHKpPETHBIX
CUTyalusiX, BOCIPOU3BOIUTH
U HaOII0AaTh MOCTYMATENbHOE
U BpalaTEIIbHOE JIBUKEHUS
TBEpaoro tena. I[IpuMeHsATsH
MOJIeTTb a0COJIOTHO TBEPIOTO

TCI1a I OIIMCaHUsA
JIBIDKEHUS Tel. BeIUMCIATH
3HA4YCHUC er'IOBOfI n

14




JIMHENHON CKOPOCTEH,
Y4acTOTBI u nepuoaa
oOpamieHust B KOHKPETHBIX
CUTyalusiXx. Paznmnuate nyTb "
NnepeMeuIiCHuC, MrHOBCHHYIO U
CPEIHIOK CKOPOCTH. 3MepsTh

3HAYCHUS nepemMenieHus,
MyTH, KOOPJIMHATHI, BPEMEHH
JIBHKEHHS, MTHOBECHHOM
CKOPOCTH, CPEIHEH CKOpPOCTH,
YCKOPEHHUS, BpEMEHHU
nBwkeHus. PaboTtath B mape
npu BBITIOJTHEHHH
1a00paTOPHBIX pabot "
IIPaKTUYECKUX 3a1aHUM.
[Ipumensars MOJEIN
«MaTepuagbHas TOYKa,
«paBHOMEPHOE
MPSAMOJIMHENHOE  JIBUKEHHEY,
«PaBHOYCKOPEHHOE

NBWDKEHUE»  [UIS  OTMCAHHS
NBWDKCHUSI PEANBHBIX Tel H
00BEKTOB, U3y4aeMbIX B Kypce
Ouosorun

3aKOHEBI
JTAHAMMKH
Hrrotona
104

Bsaumopeiicteue Tei. SIBnenue
unepuuu. Cuina. Macca.

I/IHepHI/IaJ'II)HI)IC CUCTEMBI OTCUCTA.

3axoHbI fuHaMuKu HeproToHa.

JlaBath OnpeesieHue
IIOHATHH: WHEPIIUS,
WHEPTHOCTh, Macca, CuJja,
paBHOJEHCTBYIOIIAS cuia,
WHepIaabHas cHCTEMa
OoTCcuérTa. Pacno3HaBarts,

HAOIIOaTh SIBJICHHE MHEPLUU.
[IpuBouTH,  HpPUMEpPHI  €ro
NOPOSBICHUS B KOHKPETHBIX

CUTYaIHSIX. OObBsACHATE
MEXAaHUYECKHE  SIBJICHUS B
HWHEPIUaTbHBIX CHCTEMAX

orcuéra. BpImeasaTs OencTBUA
Tel JOpyr Ha JApyra U
XapaKTepU30BaTh UX CHJIAMH.
[Ipumensats 3HAHHUSA 0
JEUCTBUSAX HaJ BEKTOPAMH,
MOJIY4YeHHBIE  HAa  YpOKax
T€OMETPUH. Omnpenenars
PaBHOIEHCTBYIOLIYIO cuiLy
IByX cuil.  DPopMyIHpoBaTh
NEPBbIM, BTOPOM U TPETUH
3aKOHbI HbIOTOHA, YCIOBUSA UX
npuMeHuMocTd.  [IpuMeHsTh
NEPBbI, BTOPOM U TPETUH
3aKOHBI Herotona pu
pELICHUH PACUETHBIX 3a4a4.
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DopMyIMpoOBaThH IIPAHITATL
oTHOocurebHOCTU [ anuies

Cuiel B
MEXaHUKE

16 4

Cuna TsSHKeCTH, BeC, HEBECOMOCTb.
Cuibl ynipyrocTH, CUjIbl TPEHUSL.
3aKOHBI: BCEMUPHOTO TATOTEHUS,
I'yka, cyxoro TpeHus.
Hcrnonp30Banne 3aKOHOB MEXaHUKH
JUISL OOBSICHEHHS JBHKCHUS
HEOCCHBIX TN U JUIS Pa3BUTHS
KOCMHUYCCKUX HCCIICIOBAHMUI.
SIBneuns, HaOIOgaEMBIE B

HCHUHCPIUAIIBHBIX CUCTEMAaX oTcuéTa.

JlabopaTopHbie pabOTHI:

2. V3yyeHne IBMKEHHS Tea 0
OKPYXHOCTH.

3. U3mepeHnue keCTKOCTH MPYKUHBI.
4. Nzmepenue korpdummenTa
TPEHUS CKOJIBKEHHSI.

[Tepeuncnars BUIBI
B3aUMOJICVCTBUS T€JI W BHJbI
cunl B MexaHumke. JlaBaTh
OIIpEeNENICHUE TOHATHN: CHUiIa
TSKECTH, CWJIA  YIPYrOCTH,

cuia TpeHUs, BEC,
HEBECOMOCT.

DopmynupoBaTh 3aKOH
BCCMHUPHOTO TATOTCHUA u

YCJIOBHUSI €r0 TNPUMEHUMOCTH.
Haxonuts B IOIIONHUTEILHOU
muteparype U MHTepHere
uHopMmaiuo 00 OTKPBITUU
HerotonOoM 3aKOHA
BCEMHUPHOTO TATOTEHUS.
[IpuMeHATh 3aKOH BCEMUPHOIO

TATOTEHUST  TPU  PEHICHUH
KOHKPETHBIX 3aaad.
PaccuntheiBaTh CrITy TSKECTH B
KOHKPETHBIX CUTYaIUsIX.
Breraucnars BeC Teal B
KOHKPETHBIX CUTYyaIusX.
Ha3sniBaTth CXOJICTBO "

pa3iuuusi  Beca M CHJIBI
TsbKecTd.  PacmosnHaBaTh U
BOCIIPOU3BOJIUTh  COCTOSTHUE
TeJ, TIPU KOTOPBIX BEC TeJia
paBeH CHJIe TSHKECTH, OOJIbIIe
niu MeHblne e€. OnMceBaTh U
BOCIIPOU3BOJIUTh  COCTOSIHUE
HEBECOMOCTH Teia. ['0TOBUTH
MPE3CHTAMK U COOOIIEHUS O
MOBEJICHUU TEJl B YCJIOBHUSX
HEBECOMOCTH, O  HoaETax
YyelloBeKa B KOCMOC, O
JIOCTHKEHUSIX HaIllel CTpaHbl B
MMOATOTOBKE KOCMOHABTOB K
MoJIETaM B YCIIOBHSIX
HEBECOMOCTH.

Pacno3naBats,

BOCITPOU3BOIUTh U HAOIIOIATh
pa3iuuHble BUABI JehopMaluu
Tes. POopMyIMpOBaTh 3aKOH
I'yka, TpaHULIBI €ero
IIPUMEHUMOCTHU. BpIuucisaTe u
U3MEPATh CUJly  YIIPYTOCTH,
JKECTKOCTh MIPY>KUHBI.
Pacno3naBats,

BOCIIPOM3BOINTh, HAOIIOIAThH
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SIBJIGHUS ~ CyXOT'O  TpEHHUS
IIOKOSI, CKOJIb)KEHUS, KaueHus,
SIBJICHUE CONPOTHUBIICHUS IIPU
JBUKEHUM Tela B KUAKOCTH
i  rase. Hsmepars u
HU300paxarh Tpad)UIeCK CUITBI
TPEHUSI TIOKOSI, CKOJIBKEHMS,
KayeHUsl, >KMJIKOTO TPEHHS B
KOHKPETHBIX CUTYaLUsIX.
Hcnonw3oBatre Qopmyny s
BBIUHUCIICHUSI CWJIBI  TPEHHS
CKOJIbKEHUSI TPU  PELIECHUH
3az1ad.

WsmepsaTe  cuny TSKECTH,
CUIy YIpPYTrOCTH, BEC Telna,
CWIy  TpEHHUS,  YAJIUHEHUE

MPY>KUHBI
Onpenensatb ¢ MOMOIIBIO

KOCBEHHBIX A3MEpPEHUI
KECTKOCTH IIPY>KHUHBI,
kodpurmeHT TpEHUs
CKOJIbYKEHUSI.

PaGoratb B  mape npu
BBITIOJTHCHUHM  MPAKTHYECKUX
3aJaHuH.

Haxomute, B JONOJIHUTEILHOMN
nuteparype U  HHTepHerte
nHpopmaruio 0 BKJIA/€e
pa3HBIX YUYEHBIX B pa3BUTHE
MEXaHUKHU. TI'oToBUTE
MPE3CHTALMKM U COOOIICHUS TI0
W3YYCHHBIM TEMaM.

3aKkoH
COXpaHEHUS
UMITYJbCa
54

Nmnynbc MaTepuaibHOM TOYKH U
CUCTEMBI TeJl. 3aKOH U3MEHEHUS U
COXPaHEHHUS UMITYJIbCa.

JlaBath ompeesieHue
TTOHSATHM: HMMITYJIbC
MaTepUaIbHOMN TOYKH,
UMITYJIbC ~ CHJIBI,  MMIIYJIbC
CHCTEMBI Tell, 3aMKHYyTast
CHCTEMa Tell, peaKTUBHOE
JIBIDKEHHE.

Pacmno3nasars,

BOCIIPOM3BOIUTh, HAOJI01aTh
yopyrue u HEYIIpyrue
CTOJIKHOBEHHS T,
PEaKTUBHOE JIBIDKCHHUE.
Haxomuts B KOHKPETHOU
CUTYallUM 3HAYEHUs UMITYJIbCa
MaTepUAIbHOMN TOYKHU u

UMITyJIbCa CHJIBI.
dopmynupoBaTh 3aKOH
COXPaHEHHUS UMITyJbCa,

I'paHUlbl €TO0 NMPHUMCHUMOCTH.
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CocraBisaTh ypaBHEHUS,

OIIMCBIBAIOLIME 3aKOH
COXpaHEHUs  WMIIylbca B
KOHKPETHOU CUTYyalUH.
Haxonurts, UCIIOJIb3Ys
COCTAaBJIEHHOE YpaBHEHHUE,
HEU3BECTHBIE BEJIMYMHBI.
Co3znaBath CUTYaIu1 B
KOTOPBIX IIPOSBIISIETCS 3aKOH
COXpaHEHUs VMITYJIbCA.

HaxoauTths B IONONMHUTEIBHOM
muteparype U MHTepHere
uHpopMaIMio 1O 3aJaHHOU
TeMeE.

l'otoButs mpe3eHTaUUM U
COOOIIEHHUS 10 HW3YYEHHBIM
TEMaM. T'otoBuUTH
MPE3CHTAMH U COOOIIEHUS O
MoJ€Tax 4ejJoBeKa B KOCMOC,
0 NOCTHKEHUSIX Hamei
CTpaHBbI B OCBOCHHH
KOCMHUYECKOT0 MPOCTPAHCTBA.
PaGorare B mape wiu rpymnmne

npu BBITIOJTHEHHH

MPAKTUYECKHUX 3aJaHUN
3axkoH Pabota cuiasl. Mexannueckas JlaBath ompeesieHue
COXpaHEHUs SHEPTHsI MATEPHAIBHON TOYKH U TTOHSITHIA: paboTta CHUJIB,
MEXaHUYECKOH | CUCTEeMBI. 3aKOH U3MEHEHHUS U MOIIIHOCTb, KUHETHYECKas
SHEPTHH COXpaHEHUs MEXaHWYECKOW SHEPTHUH. | DHEPT U, MOTEeHIMAIbHAS
10 4 SHEprus, MoJTHas
JlaGopaTopHbie pabOTHI: MeXaHu4JecKast SHEPTHS,
5. M3yuenue 3aKoHa COXpaHEHUS W30JIMPOBaHHAS CHCTEMa,
MEXaHUYECKOH IHEPTHUH. KOHCEpBaTHBHAs cHIIa.
Bpiuucisate B KOHKpPETHOM
CUTYyaIH 3HAYECHUS

(GU3UYECKUX BEIMYUH: paOOTHI
CHUIBI, pa0OTBl CHJIBI TSDKECTH,
paboOThl  CHJIBI  YIIPYrOCTH,

paboThl  CHIIBI TpPEeHHUsI,
MOIIHOCTH, KMHETUYECKOM
SHEPTuH, U3MEHEHUS
KHMHETHYECKOI SHEPIUH,
MOTEHIMATbHOM YHEPTUHU TEIl B
rPaBUTAIIMOHHOM T0JIE,
MOTEHIUATbHOU SHEPTruu

yrnpyro  1eopMHUPOBAHHOTO
Tejla, TOJHOM MEXaHUYECKOU
JHEPIUH. CocraBnAaTh
ypaBHEHUS, CBSI3BIBAIOLIME
paboty cuibl, AeHCTBYIOLIEH
Ha TEJI0 B  KOHKPETHOWU
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CUTyalluM, C  HM3MEHEHUEM
KUHETUUECKOU

sHepruum  Ttena.  Haxomuts,
UCIIOJIb3Ys COCTaBJICHHOE
YpaBHEHHE, HEU3BECTHBIE
BEJIMYMHBI.

DopmynupoBaTh 3aKOH
COXPaHECHUSA MOJTHOM
MEXaHU4ECKON SHEpIuy,
Ha3bIBATh rpaHULbI ero
MPUMEHUMOCTH.

CocraBasaTh ypaBHEHUS,
OIHCHIBAIOLIHE 3aKOH
COXPaHECHUSA MOJTHOM
MEXaHU4YECKON DHEPruH, B
KOHKPETHOU CUTYaIlUH.
Haxoauts, HACTIONB3YS
COCTaBJIEHHOE yYpaBHEHUE,
HEU3BECTHHIE BEJINYUHBI.
Co3maBaTth CUTYyaIluH, B
KOTOPBIX TPOSIBIIAETCS 3aKOH
COXPaHECHUSA MOJTHOM
MEXaHU4ECKOMN DHEPIUu.
BeInonHATh
3KCIIEPUMEHTAIIBHYIO
IIPOBEPKY 3aKOHA COXpPaHEHUs
MEXaHUYECKOH SHEPIUHU.
BeInonHATE KOCBEHHBIE

U3MEPECHHUS HUMITYJIbca Tela,
MEXaHUYECKON SHEpPruu Telna,
paboThI CHUIBI TpPEHUSI.
PaGoTaTte B mape, rpymme mnpu
BBITIOJTHCHHHM  MPAKTHYECKUX
3aJaHuH. Haxonute B
JIOTIOJIHUTEIILHON  JTUTEpaType
u NuTepHere nadopmaruio mo

3aJaHHOM TEME.
[Ipumensats 3aKOHBI
COXpaHEHUs  HUMIIylbca U
MEXaHUYECKOW SHEPru™ s
ONYCaHUs JIBKCHMS
peabHBIX TeI
Jnnamuka JluHaMuKa BpamaTeabHOro JlaBath OIIpeeIIeHuE
BpaIIaTeIbHOTO | IBMXKEHUS aOCONIOTHO TBEPIOTO TIOHSITHUM: YTIIOBOE YCKOPEHUE,
JIBMKCHUS Tena. MOMEHT CHIIBI, MOMEHT
a0COJIIOTHO WHEPIIUM  TBEPAOTO  Tena,
TBEPAOIO Tena MOMEHT MMITYJIbCA,
3y KUHETHYECKast SHEprus
abCOTIOTHO TBEPAOTO Tela;
Haxomuts B KOHKPETHOMU
CUTYaLIU 3HAYCHMS
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buznuecKux BEJINYUH:
YIJIOBOTO YCKOPEHHSI, MOMEHTA
CWJIBI, MOMEHTa  HHEPIUU
TBEPJIOTO  Tela, MOMEHTa

UMIIYJIbCa, KMHETUYECKOMN
SHEPruM  TBEPIAOTO  TeJa.
CocraBisaTh OCHOBHOE
YpaBHEHHUE JTUHAMUKHI
BpAILIATEIIBHOTO JBUKCHUS B
KOHKPETHOU CUTYallUU.
Haxonurs, UCIIOJIB3Ys
COCTaBJIEHHOE YpaBHEHHE,
HEW3BECTHBIE BEJIMYHHBI;
DopMyIHPOBATH 3aK0H
COXpaHEHUS MOMEHTa
MMITYyJIbCa, YCJIOBUS ero
MIPUMEHUMOCTH;

CocTaBiiarh YpaBHEHHS,
OIHCHIBAIOIINE 3aKOH
COXpaHEHUS MOMEHTa
UMITyJIbCa, B  KOHKPETHOU
CHUTYalluH. HaxoauTts,
WCIIOJIBb3YSA COCTaBJIEHHOE
YpaBHEHHUE, HEWU3BECTHBIE
BEJINYUHBI;

Co3maBath CUTYyallNH, B
KOTOPBIX MPOSBIISIETCS 3aKOH
COXpaHEHUs MOMEHTa
MMITYJIbCA;

Haxonute B smTeparype W B
NuTepHere wuHpOpMaUIO O
npuMepax MIPAKTUYECKOTO
MIPUMEHEHUS 3aKOHa
COXpaHEHHUs  HUMITyJbca, O
THPOCKOTIE

Cratuka
54

PaBHOBECHE MaTEpUAIBHOM TOYKHU U
TBEPAOTO Teaa. MOMEHT CHUIIBI.
YcioBus paBHOBECHS TBEPJIOTO TENa
B MHEPIIUAIIBHOM CHCTEME OTCUETA.

JlaGopaTtopHnas padora:
6. 3ydyeHue paBHOBECHS TeJa MO
JeCTBHEM HECKOJIbKUX CHIL.

JlaBatb oTIpeJieiCHne
TIOHSATHUI: paBHOBECHE,
YCTOMYMBOE paHOBECHE, HE
yCTOMUNBOE paHoBecue,
Oe3paszmuyHoe

paBHOBECHE,ILIEYO
CHJIBI,MOMEHT cujibl. Haxouth
B KOHKPETHOH  CHUTyallUHu

3HAUCHMUS niaeyda CHJIBL.
MowmenTa cuibl. [lepeuncnsars
YCIOBHUS paBHOBECUS
MaTepUAIbHON TOYKHU u
TBEPAOTO
tena.CocTaBIAThypaBHEHUS, 0
MMM CBHIBAIOIINE yCIIOBUSA

pPaBHOBCCHUsI, B KOHKPCTHBIX
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CUTYyalHUsIX. Ornpenendrs,
UCIIOJIb3Ys COCTaBJICHHOE
YpaBHEHHE, HEU3BECTHBIE

BGJII/I‘-II/IHLI.PaCHO?)HaBaTb,
BOCIIPOU3BOJAUTH U Ha6JHOZ[aTb
Pa3siIn4YHbIC BHUJbI PABHOBCCHA

ten.  Msmepars cwity  C
[IOMOILLBIO MPY>XUHHOTO
JAHAMOMeETpa, H3MEPATHII

aedo cuibl. Paborate B mape,
rpynmne Tpd  BBITIOJHEHUH
MPAKTUYECKUX 3aJaHu.
HaxonuteB JIOIIONHUTEILHOU
nuteparype u  HMHTepHere
uHpopMaIMio O  3HAYCHUU
CTaTUKH B  CTPOUTEIIbCTBE,
TE€XHUKE,  ObITY,00bICHEHNE
GbopMBI B pa3MeEPOB OOBEKTOB
TIPUPO/IBL. l'oToBUTH
MPE3CHTAIMH U COOOIIEHUS TI0
3a/IaHHBIM TeMmaMm. PaboTtath B
nape npu BBITIOJTHCHUH
nabopaTopHON pabOTHI.

OcHOBBI PaBHOBecHE )KUAKOCTH U rasa. OnuceiBaTh ~ MEXaHUYECKYIO
rugpomMexaHuku | JlaBnenue. JIBukeHre )KUIKOCTEH U | KapTuHY Mupa. llepeuncnsats
54 ra3oB. 3aKOH COXpaHEHUS SJHEPTHH B | OOBEKThI, MOJIENH, SBICHUS,
JTMHAMHKE KHJIKOCTH. buznueckue BEJIMYUHBI,
3aKOHBI, Hay4Hble  (DaKThI,
CpencTBa OTIMCaHMS,
paccMaTpuBaeMble B
KJIACCHYECKOM MeXaHUKe.
QopMyaMpOBaTH MOPSIMYI0 U
00paTHYIO0 3aJlaud MEXaHHKH.
Yka3bIBaTh TPaHULIBI
OPUMEHUMOCTH MOJeNed U
3aKOHOB KJIACCHUYECKOM
MEXaHUKH. HasbiBath
PUMEPBI UCIOJIb30BaHUS
MoOJeIen u
3aKOHOB MEXaHUKH TUIs
ONMCaHUs JIBUKCHUS

peanbHBIX TE,
CocraBisTh yYpaBHEHHUE
bepunymniu B KOHKPETHBIX
CUTYyaLMSIX. Onpenenars,
UCIIONb3Y COCTaBJIEHHOE
ypaBHEHHUE, HEU3BECTHBIE

BEJIMYUHBI
MouJiekyasipHasi pu3uka u TepmMoanHamMuka (36 4)
OCHOBBI \ OCHOBBI MOJIEKYJISIPHO- JlaBatpb omnpeneneHue | Icmemuueckoe
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MOJIEKYJIIPHO

KHHETHYECKOM

teopuu (MKT)
74

kuHeTnueckoit reopuu (MKT) u
TEPMOIUHAMHKH.
DKCnepuMeHTaIbHbIE

nokasarenabctBa MKT. AOconrorHas

TeMIepaTypa Kak Mepa CpeIHel

KMHETUYECKON SHEPTUU TEIIOBOIO

JABHOKCHUA 4aCTUI BEOICCTBA.

Moaens ujaeabHOTO Ta3a. JlaBieHue

ra3a. CBsi3b MEXy JaBJICHUEM U

CpelHEH KMHETUYECKOM dHEpruen

MMOCTYIaTCJIbHOI'O TCIIJIOBOI'O
ABWIXXCHUA MOJICKYJT HACATIBHOT'O
rasa.

JlabopaTopHbie pabOTHI

7. U3mepeHue TemiiepaTrypbl
KHUJIKOCTHBIMH U IIUPPOBBIMHU
TEPMOMETPAMH.

8. Onenka cui B3aUMOIeiiCTBUSA

MOJIEKYJ (METOJIOM OTpbIBA KalleJb)

MOHSITUN: TEIJIOBBIC SIBICHMUS,
MaKpOCKOIIUYECKUE Tena,
TEIIOBOE JIBUYKEHUE,
OpOyHOBCKOE JIBUKEHUE,
muddy3us, OTHOCHUTEIbHAS
MOJIEKYJIIpHAst Mmacca,
KOJIMYECTBO BELIECTBA,
MOJISIpHasi Macca, MOJIeKyJa,
Macca MOJIEKYJbl, CKOPOCTh
JIBUKCHUS MOJIEKYJIbI,
cpenHsist KHUHETHYECKast
SHEPTHsl  MOJIEKYJbl,  CHJIBI
B3aUMO/JICVCTBHUS

MOJIEKYJ, HJCAbHBIM  Ta3,
MHUKPOCKOTTHYECKHE
napameTphbl,
MaKpOCKOITUYECKUE
napaMeTpsl, JaBlieHUe rasa,
abcoroTHas TeMIeparypa,
temioBoe paBHoBecue, MKT.
[Tepeuncnars

MHUKPOCKOTTHYECKHE i
MaKpOCKOITUYECKHE
napameTpbl rasa.
[lepeuncnars OCHOBHBIE
nonoxxenus MKT, npuBoauTh
TIPUMEPBHI, pe3yIbTaThl
HAOJIOJEHUN MW  OIHMCHIBATh
AKCIIEPUMEHTHI,
JIOKa3bIBAIOLIHE X
CIIPaBETMBOCTD.

Pacrmo3HaBaTh W  ONHCHIBATH
SIBJICHHS: TETUIOBOE JIBUKCHUE,
OpOYHOBCKOE JIBYDKEHUE,
muddysus. BocmpouszBoauTe u

OOBSICHATH OTIBITHI,
JEMOHCTPHUPYIOLIIE
3aBHCUMOCTh CKOPOCTH
mudbdy3un oT TemrepaTypbl U
arperaTHoro

COCTOSIHUS BCIIIECTBA.
Habmonate  nuddysuo B
AKHUJIKOCTSIX U raszax.

Hcnonb30BaTh MOTydeHHBIE HA
ypoKax XUMHH
YMEHHUsSI OMPENeNsITh 3HAUCHUS
OTHOCHUTEIILHOU

MOJIEKYJISIPHO I MAacCCHlI,
MOJISIPHOM Macchl, KOJIMYECTBA
BEII[ECTBA, MAacChl MOJICKYIIbI,
dbopmynupoBath (QUINIECKUIT

socnumanue;
Qusuueckoe
socnumanue U
gopmuposanue
KY1bmypbl
300p08bsi;
Tpyoosoe
socnumanue U
npogeccuonan
Hoe
camoonpeoenen
ue;, Aoanmayus
obyuarowezocs
K
UBMEHAIOUWUMCS
VCOBUAM
COYUANbHOU U
npuUpooHoll
cpeovl
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CMBICJI IOCTOSIHHOW ABOTaJIpo.

OuenuBatp pasmep
MOJIEKYJIBI. OOBSACHATD
OCHOBHBIE CBOICTBA
arperaTHbIX

COCTOSTHHM BCIIECTBA  Ha
ocHoBe MKT. OmnuceBarh
MOJIEIb  «UJCALHBIA  Ta3y»
CocTaBiiaTh OCHOBHOE€
ypaBaenne MKT wugneansHOro
raza B KOHKPETHOM CHUTYaIlHH.

Ornpenendrs, WCTIONB3YS
COCTaBJIEHHOE ypaBHEHHUE,
HEW3BECTHBIE BEJTMYHHBI.
CocraBasaTh ypaBHEHUE,
CBSI3BIBAIOIIICE JABJICHUE
UJCAIBHOTO ra3a CO CpeIHEH
KUHETUYECKOU SHEpruen
MOJIEKYJ, B  KOHKPETHOU
CHTYAIIUH. Onpenensito,
WCITIOJB3YS COCTaBJIEHHOE
ypaBHEHHUE, HEU3BECTHBIE
BEJTNYUHBI.

OnuceIBaTh CHOCOObI
M3MEpPEHUI TeMIIepaTyphl.
CpaBHuBath mkansl KenbBuHa
u Lenbcus. CocTaBnsaTh
YpaBHEHHUE, CBSI3BIBAIOLIEE

a0COJIIOTHYIO TEeMIIepaTypy
UJICATBHOTO Ta3a CO CpeaHei

KUHETUYECKON SHEpruen
MOJIEKYJ, B  KOHKPETHOI
CUTYaIUH. Onpenendrs,
UCIIOJIB3YS COCTaBIIEHHOE
ypaBHEHHUE, HEU3BECTHBIC
BEJINYUHBI. CocraBiATh
ypaBHEHHUE, CBSI3bIBAIOIIEE

JaBJICHUE HJICATbHOTO Ta3a ¢
a0COIOTHON TemmepaTypoi, B

KOHKPETHOH CUTYyaLlUH.
Onpenensrs, UCTIOJB3YS
COCTAaBJIEHHOE YpaBHEHHUE,
HEU3BECTHBIE BEJIMYMHBI.
N3mepsTh TeMIeparypy

JKUJAKOCTH, ra3za >XUJIKOCTHBIMU
U IUPPOBBIMH TEPMOMETPAMHU.
PaGorars B mape, rpymnmne npu
BBIIIOJTHEHU U

MPAKTUYECKUX 3aJaHuM.
Haxoautes B AOMONHUTEILHOM
aureparype U MHTepHere
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CBEJICHUS o HUCTOPHH
pa3BUTHUA

ATOMUCTUYECKON TEOpUU
CTPOEHUS BEIIECTBA.

YpaBHeHue
COCTOAHUA
UJICATBHOTO
rasza. 8 4

Mojenp ueanbHOro ra3a B
TCPMOJUHAMHUKE: YPABHCHUC
MenneneeBa—Kianeiipona,
BBIPAKECHUE JJI1 BHYTPEHHEN
sHepruu. 3akoH JlanbToHa. ['a30BbIe
3aKOHBI.

JlabopaTtopHnast padora:

9. DkcriepuMeHTaNIbHAS TPOBEPKA
3akoHa ['eil - JItoccaka (n3mepenue
TEPMOIMHAMHYECKIX TTapaMETPOB
rasa).

CocraBisaTh ypaBHEHUE
COCTOSIHUSI MJICAJILHOTO Ta3a |
ypaBHeHHME  MeHeneeBa -
Kianeiipona B KOHKpETHOM
CUTYAIIIH. Boruucnsts,
UCIIOJb3YA COCTaBJIEHHOE
ypaBHEHHUE, HEU3BECTHBIC
BeNMMYUHBL. Pacno3HaBath u
OTMCBHIBATh W3OMPOIECCHl B
UJeTbHOM rase.
DopmynupoBaTh ra3oBbIE
3aKOHBI U ONpenensiTh
TPaHUIBl WX TPUMEHUMOCTH.
CocTtaBiaTh ypaBHEHHUS IS X
OTIMCAHUSI. Brruucnsts,
WCITIOJB3YS COCTaBIJIEHHOE
ypaBHEHHUE, HEU3BECTHBIE
BEJTNYUHBI.

[IpencraBusaTe B BHUJIE
rpaduKoB H30XOPHBIH,
M300apHBIA U U30TEPMUUYECKUN
IIPOLIECCHI.

Omnpenenarp 1o  rpadukam
XapakTep npoiecca u
MakpoIapaMeTpbl HACATBHOIO
raza. M3mepars  paBieHue
BO3/lyXa  MaHOMETpaMH H
U (GpPOBBIMU JaTYNKAMHU
JABJICHUsl Trasa, TeMIlepaTypy
rasa - XUJKOCTHBIMH
TepMOMETpaMH U LU(POBBIMU
TEMIIEPAaTYPHBIMU JaTUYUKaMHU.
PaGorats B mape, rpymnmne npu
BBIIIOJIHEHUH  NPAKTHYECKHUX
3a/IaHUM. Haxonuts B
JIOTIOJIHUTEIILHON  JIUTEpaType
u HHrepHere cBeaeHHs 1O
3aJlaHHOU Teme. [0TOBUTH
Mpe3eHTAINH U COOOLIECHUS TI0
3aJlaHHBIM TeMaM. [IpumeHsTh
MOJENIb MJICaJIbHOTO Ta3a s
ONMCaHUs MOBEJCHUS
peabHBIX T'a30B.

Bzaumubie
MpeBpaIieHus
JKHJIKOCTH U
rasa 3 u

ArperatHble COCTOSIHUSI BEIIECTBA.
®dazoBbI€ MEPEXOIBI.
[IpeoOpazoBanue SHEPTUU B
(azoBbIX nepexoaax. HaceimmeHHbie

[laBaTp OIIpENEIIEHUE
MTOHATHM: HCIapeHue,
KOHJICHCals, KHUIICHHUE,
JMHAMUYECKOE  PaBHOBECHE,
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1 HCHACBIIICHHBIC ITaPHhIL. BnaxHoctb
BO3/IyXa.

HAaCBHILCHHBIN nap, HE
HACBILLICHHBIN Map.
Pacno3uaBats,
BOCIIPOM3BOINTh, HAOIIOIATH
SIBJICHHUSL: UCIIApEHHUE,

KOoHACHCanus, KUIICHUE.

Kuakoctn
34q

Mogenb cTpoeHus KUIKOCTEN.
[ToBepXHOCTHOE HATsKEHUE.
CMaumnBaHue 1 HECMaylBaHUE.
Kanunnsper.

IIepeunciiars cBolicTBa
YKUJIKOCTU U OOBSACHSTH UX C
MOMOIIIBIO MOJIETT CTPOCHHUS
JKHUJIKOCTH, CO3JaHHOM Ha
OCHOBE M K T.

[aBaTp onipeneneHue
MOHATHUH: CUJIa
MOBEPXHOCTHOTO HATSHKEHUS,
KO3 PUITUEHT
MOBEPXHOCTHOTO HATSHKEHUS.
PacnoznaBats u
BOCIIPOM3BOIUTH TPUMEPHI
MIPOSIBIICHUS JICUCTBUS CHJIBI
MMOBEPXHOCTHOTO HATSHKEHUS.

TBépasbie Tena

Monenb cTpoeHus TBEPABIX TEI.

HasrBaTh cxoncTBa u

24 MexaHnndeckue CBOMCTBA TBEPABIX pa3nuuus TBEPABIX TEI,
ten. Kpucrannuueckue u amopgHbie | aMOpPHBIX Te, KUIKUX
Tena. kpucramuioB. [lepeuncnsate
CBOICTBA TBEPABIX TEN
OCHOBBI Bayrpennsis sueprus. Pabora u JlaBaTh onipeienieHue
TEPMOJIMHAMHUKH | TeIJIonepeaaya Kak CriocoObl MOHATUI: TEPMOIMHAMHYECKAS
134 W3MEHEHUS BHYTPEHHEN SHEPIUH. CHUCTEMa, U30JIMPOBAHHAS

[TepBrIit 3aKOH TEPMOJUHAMUKH.
AnmabaTHBIN mpo1iecc.
HeobpaTumocTth TemnoBbIx
npoueccoB. Bropoii 3akoH
TepMmoauHamMuKu. [IpeobpaszoBanus
SHEPrUM B TEIUIOBBIX MAalllMHAX.
Huxn Kapuo. KII/] TertoBoit
MAIlKUHBI. DKOJIOTUYECKUE
MpOoO0JIeMbl TETIOIHEPT €THKH.

TEPMOJIMHAMHYECKasl CUCTEMA,
PaBHOBECHOE COCTOSIHHE,
TEPMOIMHAMHYECKUI MTPOIIEeCC,
BHYTPEHHSISI DHEPT U,
BHYTPEHHSISI SJHEPT U
UJCaTBLHOTO Ta3a,
TEII0EMKOCTh, KOJIMYECTBO
TEIUIOTHI, yIeIbHAS TEII0Ta
IUTaBJICHUS, YIeNbHas TEIUIOTa
napooOpa3oBaHus, yaeabHas
TEIUIOTa CTOPaHUS TOTLINBA,
paboTa B TepMOIMHAMUKE,
oOpaTuMblIii mpo1iecc,
HeoOpaTUMBIii Ipolecc,
HarpeBaTeb, XOJOUIbHHUK,
pabodee Teno, TEIIOBOM
JIBUTATEb,

KIIJ] TerioBoro ABUraTENs.
PacnioznaBatb
TEPMOIUHAMHYECKYIO
CUCTEMY, XapaKTepHu30BaTh €&
COCTOSTHUE M TIPOLIECCHI
WU3MEHEHHUS COCTOSHUSL.
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[IpuBOoIUTE IpUMEPHI
TEPMOJIMHAMHYECKUX CUCTEM
U3 Kypca Ouosioruu,
XapaKTepU30BaTh UX,
ONMCHIBATh U3MEHEHUS
COCTOSIHUI

OnuceIBaTh CrIoCOObI
U3MEHEHHUS COCTOSTHUS
TEPMOJIMHAMHUYECKON CUCTEMBbI
IIYTEM COBEPILCHUS
MEXaHUYECKOH paboThl U
TeIuIonepeaye.

CocraBisTh ypaBHEHUE
TEIUIOBOTO OanaHca B
KOHKPETHOW CUTYalUH.
BprancisaTe, ucnons3ys
COCTaBJIEHHOE ypaBHEHUE,
HEU3BECTHBIE BETMUHUHBI.
Onpenensatb 3HAYCHUS
BHYTPEHHEN SHEpruun
UJEaTBHOTO ra3a, U3MEHEHUE
BHYTPEHHEN SHEpruun
UJEaTbHOTO rasa, padoThl
HJICATHHOTO Ta3a , pabOThHI HAT
UJCaJbHBIM ra3oMm,
KOJIMYECTBA TEIIOTHI B
KOHKPETHBIX CUTYyallUsX.
Omnpenensth 3HaU€HUE PabOThHI
UJICAUTHHOTO Ta3a Mo rpapuKy
3aBHCHMOCTH JIaBJICHUS OT
00béMa npu n300apHOM
nporecce.

DopMyIUpOBaTh MEPBBI
3aKOH TEPMOJAMHAMHUKH.
CocraBisTh ypaBHEHUE,
OTIMCHIBAIOIIEE TIEPBBIIl 3aKOH
TEPMOJIMHAMUKH, B
KOHKPETHBIX

CUTYaIUsIX ISl U30TIPOIIECCOB
B HJICAJIbHOM rase.
Boruncnsate, ucnonb3ys
COCTaBJIEHHOE YPaBHEHHUE,
HEU3BECTHBIE BEIMYHHBI.
Paznuyath oOpaTtumbie U
HEoOpaTHMBbIE MPOLIECCHI.
[ToaTBepxaaTh npuMepaMu
HEOOpaTUMOCTh TEIUIOBBIX
IIPOLIECCOB.

[IpuBOIUTH IpUMEPHI
TEIJIOBBIX JBUTATENEH,
BBIJICJISITh B IPUMEPax
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OCHOBHBI€ YaCTH JBUTATEIICH,
OTUCBIBATh IPUHIIMUIT
JICACTBUA.

Breruncisate 3nauenus KI1/]
TEIJIOBOTO JBUTATEIIS B
KOHKPETHBIX CHUTYyaI[UsX.
Haxonute B nutepatype u
WNuTeprere nHbopMaImio o
npoOsieMax SHEepreTUKu u
OXpaHE OKPYKAKOUIEH CPE/IbI.
YyacTBOBATH B IMCKYCCUU O
npoOyieMax SHEpPreTUKu u
OXpaHE OKPYKAKUIEH CPEIbI,
BECTHU JIMAJIOT, OTKPBITO
BBIpaXXaTh M OTCTAUBATh CBOIO
TOYKY 3PEHHS, BBICIYIIINBATH
MHEHHE OTIMOHEHTA.

OcHOBBI 2J1eKTPOAMHAMHUKH (464 = 404 + 64 u3

pe3epBHOI0 BpEMEHH)

DJIEKTpOCTaTHUKA
16 u

[Ipenmer u 3amauun
AIEKTPOJIMHAMUKHI. DIEKTPUIECKOE
B3aUMOJICHCTBUE. 3aKOH COXPAHCHHS
ANEKTPUUECKOTO 3apsi/ia. 3aKOH
Kynona. Hanpsix€HHOCTE 1
MMOTEHIMAJ 3JIEKTPOCTATUIECKOTO
nons. [IpuHumn cynepnosunuun
AJIEKTPpUYECKUX ToJiel. PazHocTh
noreHuuanos. [IpoBoaauky n
JUAJIEKTPUKU B 3JIEKTPOCTATUYECKOM
roJje. DIeKTpruiecKas EMKOCTb.
Konpnencarop. Dueprust
3NEKTPUYECKOTO IOJISL.

[aBaTh onipenienenue
MOHATUI: AIEKTPUIECKUI
3aps, JIEeMEHTAPHbBIN
JIEKTPUYECKUH 3aps,
TOYEYHBIN AIEKTPUYECKUI
3apsiJl, CBOOOTHBII
AJIEKTPUYECKUU 3apsi/,
3IEKTPUUECKOE MOJIE,
HANPsHKEHHOCTh
3IEKTPUYECKOTO TOJISl, TUHUU
HANPSHKEHHOCTH
3IEKTPUYECKOTO MOJIA,
OJHOPOJIHOE AIEKTPUUECKOE
noJje, MOTEHIHAI
3IEKTPUYECKOTO MOJIA,
Pa3HOCTh MOTEHIUAJIOB,
SHEPTHsl JIEKTPUYECKOTO
0JIs1, SKBUIIOTEHI[MAIbHAS
MIOBEPXHOCTb,
3JEKTPOCTaTHYECKAs
WHIYKIUS, TOJISIpU3aLus
JUAIIEKTPUKOB,
JTUAJIEKTpUYECKas
IIPOHUIIAEMOCTD BEIIECTBA,
JJIEKTPOEMKOCTb,
KOH/JIEHCATOoP.
Pacno3naBats,
BOCIIPOU3BOJNTE M HAOIIOAATh
pas3JInYHbIE CIIOCOObI
anekTpuzanuu Ten. OObSICHATh
SIBJICHUE NIEKTPU3ALIUN Ha
OCHOBE 3HAaHUU O CTPOEHUU
BEIIECTBA.

JKonozuveckoe
gocnumanue;
Quszuueckoe
socnumanue u
dopmuposanue
KV1bMypbl
300p08b;
Tpyoosoe
socnumanue u
npogheccuonansv
Hoe
camoonpeoenen
ue; Aoanmayus
obyuarowezocs
K
USMEHAIOUWUMCSL
VCIOBUAM
CoOYUAnbHOU U
npuUpooHoll
cpeoul.
I'pasicoanckoe
socnumatue
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OnuceiBaTh U BOCIIPOU3BOANUTH
B3aUMOJICYICTBUE 3aPSKEHHBIX
Tell.

OnuceiBaTh  NPUHIIMI
JIEUCTBUSA JIEKTPOMETPA.
DopMyIUpOBaTh 3aKOH
COXpaHEHUs JIEKTPUIECKOTO
3apsi/ia, yCIOBHS €r0
IIPUMEHUMOCTH.

CocraBiiTh ypaBHEHUE,
BBIpaKaroLIee 3aKOH
COXpaHEHUs IEKTPUIECKOTO
3aps/ia, B KOHKPETHBIX
cuTyanusax. Beraucnsars,
HCITIOJIb3Ys COCTABJIEHHOE
YpaBHEHUE, HEU3BECTHBIC
BEJINYUHBI.

DopMyIUpOBaTh 3aKOH
Kynona, yciosus ero
npuMeHnMocTH. CoCTaBIATh
YpaBHEHHE,' BbIpaXKaIOIIee
3aKk0oH KyllOHa, B KOHKPETHBIX
cuTyanusax. Berancnsars,
HCITIOJIb3Ys COCTABJICHHOE
YpaBHEHUE HEU3BECTHBIE
BEJINYUHBI.

BeruucnsaTe 3HaUeHHE
HANPSKEHHOCTH TOJIS
TOYEYHOTO IIEKTPUIECKOTO
3apsAza, ONPENENITh
HallpaBJI€HUE BEKTOpa
HaIpPSKEHHOCTH B KOHKPETHOM
cutyaunu, DopmynupoBaTh
MPUHLUII CYNIEPIIO3UIIUT
3IEKTPUYECKUX MOJIEH.
Ornpenenarb HanpaBIEHUE U
3HAUYEHUE PE3yIbTUPYIOLIEH
HANPsKEHHOCTH
3IEKTPUYECKOTO OIS
CHUCTEMBI TOUEUYHBIX 3apsAJIOB.
H3006paxaTh 3JEKTpUUECKOE
TI0JIE C NMOMOILBIO TUHUI
HaIPSKEHHOCTH.
Pacno3naBate 1 M300pakaTh
JMHUHU HaNPSKEHHOCTH MOJIS
TOYEYHOI'0 3aps/1a, CUCTEMBI
TOYEYHBIX 3aps0B,
NapajyIeJIbHON IUIOCKOCTH,
ABYX

napaJuleabHbIX IIJIOCKOCTEMH,
OZHOPOJIHOTO U
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HEOJHOPOIHOTO
ANEKTPUUYECKUX TOJIEH.
Ornpenensars Mo JTUHUSM
HaNpsHKEHHOCTH
AJIEKTPUUECKOTO TO0JI 3HAKU U
XapaxkTep pacrpeaeieHus
3aps10B.
OnuceIBaTh IIOBEICHUE
MIPOBOJIHUKOB M JIUDJIEKTPUKOB
B 2JICKTPOCTATHYECKOM I10JI€
Ha OCHOBE 3HAHUU O CTPOEHUH
BeliecTBa. Pacio3HaBars u
BOCIIPOW3BOIUTH SIBIICHUS
3JIEKTPOCTATUYECKOU
WHIYKIIUU U TIOJISIpU3AIIU
JTUDJIEKTPUKOB
Onpenenstb NOTEHIHAI
AIEKTPOCTATHUECKOTO TIOJIS B
JAHHOM TOYKE ITOJIsl TOUEYHOTO
AIEKTPUYECKOTO 3apsia,
Pa3HOCThH MOTEHITNAJIOB,
HaIpsKEHNE B KOHKPETHBIX
CUTYaIIHSIX.
CocTaBnaTh ypaBHEHUS,
CBSI3BIBAIOIIINE
HaIPSKEHHOCTh
3IEKTPUYECKOTO TOJIS C
Pa3HOCTBIO NOTEHIAIIOB.
Beruucnsars, ncnosaes3ys
COCTaBJIEHHOE YpaBHEHUE,
HEN3BECTHBIE BEJTUYHHBI.
N3o0paxath
SKBUIIOTEHIMATIbHbBIE
MIOBEPXHOCTHU
3IEKTPUYECKOTO IOJISL.
Pacnio3naBats u
BOCIIPOU3BOIUTh
SKBUIIOTEHIMATIbHbBIE
MOBEPXHOCTU IOJISI TOYEUHOTO
3apsiia, CUCTEMbl TOYEUHBIX
3apsi/10B, 3apsKEHHON
MJIACTUHBI, IBYX
napajieIbHbIX MII0CKOCTEH;
OJHOPOJIHOTO U
HEOJHOPOIHOTO
3IEKTPUUECKUX MOJIEH.
OOBACHATH YCTPOUCTBO,
NPUHLUI JEHUCTBUA,
MPaKTUYECKOE 3HAUCHUE
KOH/JIEHCAaTOPOB.
Boiuucnste 3HaueHHe
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NIEKTPOEMKOCTH TUIOCKOIO
KOHJIEHCATOPa, 3apsaa
KOH/JICHCATOPa, HANPSHKEHUS
Ha 00KJIa/IKaxX KOHJEHCaTopa,
[1apaMeTpoB  IIJIOCKOIO
KOHJIEHCATOPa, SHEPTUH
NIEKTPUYECKOTO OJIA
3apsKEHHOTO KOHJIEHCATOpa B
KOHKPETHBIX CUTyaLUsX.
Haxonuts B HTEpHETE M
JIOTIOJTHUTENILHOW JINTEPAType
nHpopMaIro 00 OTKPHITUH
JJIEKTPOHA, UCTOPUH U3yUEHUS
AJIEKTPUYECKUX SABICHUM.
l'oToBUTH Npe3eHTaU U
COOOIIIEHUS 110 U3YYEHHBIM
TEMaM.

3aKOHBI
MTOCTOSIHHOTO
TOKa.
(149 + 69 u3
pEe3epBHOTO
BpEMEHH)

[TocTOSTHHBIN 3EKTPUYECKUAN TOK.
Cua Toka. DIEeKTpOABMIKYIIAs CUJia
(BAC). 3akon Oma 11t MOTHOM
AIEKTPUYECKOM LIETH.

JlabopaTopHbie pabOTHI:

10. INocnemoBarenpHOE U
napaieIbHOE COCTUHEHUS
MIPOBOTHUKOB.

11. Uzmepenue DJIC u BHyTpEHHETO
COTIPOTHUBJICHUS] HICTOYHUKA TOKA.

[aBaTh onipenieneHue
MOHATUI: ANEKTPUYECKUH TOK,
CHUJIa TOKa, BOJbTaMIIEpHAast
XapaKTEPHUCTHKA,
3IEKTPUUECKOE
CONPOTHBJIEHNE, CTOPOHHUE
CHJIBI, AJIEKTPOIBKYIIIAS
cuia.

[lepeuncnars ycnoBus
CYyILECTBOBAHUS
3IEKTPUYECKOTO TOKA.
Pacnio3naBate u
BOCIIPOM3BOIUTH SIBJICHUE
3JEKTPUYECKOTO TOKA,
JEUCTBHUS SIIEKTPUYECKOTO
TOKA B IPOBOJHUKE.
OOBACHATD MEXaHU3M
SBJICHUI HA OCHOBAaHUHU
3HAHUM O CTPOCHUM BEIIECTBA.
[Tonp30BaTbCs aMIEpPMETPOM,
BOJIbTMETPOM, YUUTHIBATH
0COOCHHOCTH U3MEPEHUS
KOHKPETHBIM PUOOPOM U
IpaBuja NOIKIIFOUYEHHUS B
3IEKTPUUECKYIO LEMb.
Hccnenosars
SKCIIEPUMEHTAIILHO
3aBUCHUMOCTD CUJIbI TOKA B
MIPOBOJIHUKE OT HAIPSKEHUS U
OT CONPOTHUBJIECHUS
npoBogHuKa. CTpOUTH rpaduk
BOJIbTAMIIEPHOM
XapaKTEPUCTHUKHU.
dopmynupoBath 3akoH Oma
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JUIS y4acTKa LENH, YCIIOBUS
€ro MPUMEHUMOCTH.
CocraBiiTh ypaBHEHUE,
onuchIBarolee 3akoH Oma Juist
y4JacTKa LeN, B KOHKPETHBIX
CUTyauusx. Beraucnsrs,
UCIIOJIb3YS COCTaBJICHHOE
ypaBHEHHE,

HEH3BECTHHIC 3HAUCHHS
BeJIMYMH. PacCunTHIBATH
00111€€ CONTPOTUBIICHNE
ydJacTKa [eny mpu
MOCJIEZIOBATEILHOM U
napauIeIbHOM COEIMHEHUSAX
IIPOBOTHUKOB. BBITIOTHATE
pacy€ThI CHIIBI TOKOB U
HaNpsHKCHUH B pa3TMIHBIX
ANIEKTPHUYECKHX TICTISIX.
dopMynHupoBaTh U
WCIIO0JIb30BaTh 3aKOH J[KOyIs-
Jlenna. OnpenensiTs padoTy u
MOIIHOCTb 3JEKTPUYECKOTO
TOKa, KOJIMYECTBO TEIUIOTHI,
BBIICTISIOLIEICS B IPOBOIHUKE
C TOKOM, MPHU 3aJJaHHBIX
napaMmerpax.

®dopmynupoBaTh 3aKkoH Oma
JUIS TIOJTHOM 1IeTIH, YCJIOBHS
€ro NPUMEHUMOCTH.
CocraBisTh ypaBHEHUE,
BbIpakarolee 3akoH Oma ams
MOJIHOM 1LIeTIH, B KOHKPETHBIX
cutyanusix. PaccuutoiBars,
UCIIOJIB3YS COCTaBJICHHOE
ypaBHEHUE, HEM3BECTHBIE
BEJIMYMHBI.

H3mepsTh 3HaYeHHE
ANEKTPOABMKYILIEH CHUIIBI,
HANpPsDKEHUE U CUITYy TOKa Ha
y4acTKe [ENH C IOMOIIBIO
BOJIbTMETpPA, aMIIEPMETPA.
CobmroaTh MpaBuiia TEXHUKU
6e301acHOCTH IpH padoTe ¢
HUCTOYHUKAMU TOKA.

PaGorate B mape, rpymnme npu
BBITIOJTHEHUH MTPAKTUIECKUX
3aJlaHUH.

Haxonuts B muteparype u
WnTepuere nnpopmanuio o
CBSI3U AJIEKTPOMArHUTHOTO
B3aMMOJICHCTBHSI C
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XUMHUYECKUMHU PEAKLIUAMU
OMOJOTUYECKUMH TIPOLIECCAMU,
00 HCIOIB30BAHUU
ANEKTPUUYECKUX SBIICHUHI
YKUBBIMH OPraHU3MaMU U T. 1.
l'oToBUTH Npe3eHTaMU U
COOOIIEHUS 10 U3YYEHHBIM
TeMaM

DnexTpuyecKui
TOK B
Pa3IMYHBIX
cpenax.
104

DNEeKTPUUECKUil TOK B MeTaIaXx,
AIIEKTPOJIUTAX, MTOJIYIIPOBOIHUKAX,
razax u Bakyyme. [lima3ma.
Onextpoaus. [loaynpoBoaHUKOBBIE
puodopsl. CBEPXIPOBOAUMOCTD.

[aBaTp onpeneneHue
MMOHATHNA: HOCUTEIIN
ANEKTPUUYECKOTO 3apsa,
MIPOBOJIUMOCTb, COOCTBEHHAs
MPOBOJUMOCTD, IIPUMECHAS
MIPOBOJUMOCTD, SJIEKTPOHHAS
MPOBOJUMOCTD, TBIPOYHAS
MPOBOJUMOCTb,

p-u- Ilepexon, Bakyywm,
TEPMODSJICKTPOHHASL SMUCCHS,
3JIEKTPOJIN3, Ta30BBIN pa3ps,
peKoMOUHAIHS, WOHU3AIIHS,
CaMOCTOSITENIBHBIN pa3psi,
HECaMOCTOSITEbHBIN pa3ps,
Pacmo3naBaTh 1 OTIMCEIBATH
SIBJICHUSI IPOXOKACHUS
3JIEKTPUYECKOTO TOKA Yepe3
MPOBOJHUKH,
MOJYIPOBOJHUKH, BAKYyM,
3JIEKTPOJIUTHI, Ta3bl.
KadgecTBenHO
XapaKkTepu30BaTh
3JIEKTPUYECKUN TOK B Cpelie:
Ha3bIBaTh HOCUTEIM 3aPsJIOB,
MEXaHU3M MX 00pa3oBaHMs,
XapakTep JIBUKEHHUS 3apsJIOB B
3JIEKTPUYECKOM T10JIE U

B €r0 OTCYTCTBHE,
3aBUCHUMOCTh CHJIBI TOKA OT
HaInpsHKEHUS U 3aBUCUMOCTD
CHJIBI TOKA OT BHEITHUX
ycnoBuil. [lepeuncnsate
OCHOBHBI€ TOJIOKEHUS TEOPUU
3JIEKTPOHHOM MPOBOJIUMOCTH
METAJIOB.

Brruncnate 3HaueHus cpeiHen
CKOPOCTH YIOPSAAOYEHHOTO
JBUKEHUSI DJIEKTPOHOB B
METaJlIE 110 ACHCTBUEM
AJIEKTPUYECKOTO TOJISI B
KOHKPETHOW CUTYallUH.
Onpenensarb CONpOTUBICHUE
METAJUINYECKOTO IMPOBOIHUKA
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npu
JTAaHHOU TemIieparype.
[IepeunciiATe OCHOBHBIE
MOJIOKEHUS TEOPUU
IEKTPOHHO-BIPOYHOU
MIPOBOIMMOCTH
MOJTYITPOBOTHUKOB.
[TpuBOINUTE IPUMEPHI YHCTHIX
MOJTYITPOBO/IHUKOB,
MOJTYITPOBOTHUKOB C
JTOHOPHBIMU M aKIIEITOPHBIMU
npumecsmu. [IpuBoauTs
MIPUMEPHI HCITOJTb30BAHHUS
MOJTYITPOBOTHUKOBBIX
npubopos. Ilepeuncnare
YCIIOBHS CYIIECTBOBAHMS
JNEKTPUYECKOTO TOKA B
Bakyym™me. [IpuMeHSTh 3HAHUS
0 CTPOEHUU BelleCcTBa JyIs
OTIICAHHUS SIBIICHUS
TEPMOIEKTPOHHON YMHUCCHUHU.
OnuceIBaTh MPUHIIHIT
JIEWCTBUS BAKYyMHOTO JUOJIA,
AJIEKTPOHHO-TTy4EBOU TPYOKH.
[IpuBOAUTH TTPUMEPHI
MCIIOJIb30BAaHUSI BAKYYMHBIX
npuoopoB. OOBICHATH
MEXaHU3M 00pa30BaHUs
CBOOO/THBIX 3apsI0B B
pacTBopax U pacrjiaBax
3NeKTpoIUTOB. [IpuMeHsITh
3HAaHUS O CTPOCHUU BEIIeCTBa
TUTSE

OTIMCAHUS SBJICHUS
anektponusa. [IpuBoaute
MPUMEPHI UCIIOJIb30BAHUS
ANEKTPOJIN3A.

OOBACHATH MEXaHU3M
00pa3zoBaHusi CBOOOTHBIX
3aps0B B razax.

[TpumeHsITh 3HAHUS O
CTPOEHUH BEIIECTBA AJIs
OTIMICAaHUS SBIICHUI
CaMOCTOSITEIBHOTO U
HECaMOCTOSITEILHOTO
pa3psioB.

PacnioznaBate, mpUBOIUTH
MPUMEPHI, IEPEUUCTISTh
YCIOBUSI BOBHUKHOBEHUS
CaMOCTOSITEILHOTO U
HECaMOCTOSITEILHOTO Ta30BbIX
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pa3psa0B, pa3IMUHbIX TUIIOB
ra3oBbIX Pa3psIOB.
[IpuBOoIUTE IpUMEPHI
MCII0JIb30BaHUS T'a30BbIX
pa3psaoB. Haxonuts B
nureparype u atepuere
UH(GOPMAITHIO TI0 3a/TaHHOM
teme. [lepepabaTriBaTh,
aHAJIU3UPOBATH U
IPEACTaBIATh HH(POPMAIIHIO B
COOTBETCTBUHU C
MOCTABJIEHHBIMHU 33JJa4aMHU.
I'oToBUTH Npe3eHTaHU U
COOOIIIEHUS 110 U3YYEHHBIM
TeMaM

IMoBTOpEHue 9
q

Oxonoeuneckoe
socnumanue;
Qusuueckoe
socnumanue u
¢dopmuposanue
KYIbmypbl
300p08b;
Tpyoosoe
socnumanue u
npogheccuonansv
Hoe
camoonpeoenen
ue; Aoanmayus
obyuarowezocs
K
USMEHAIOUWUMCSL
VCIOBUAM
COYUANBHOU U
npUpooHoll
cpeoul.
I'pasicoanckoe
socnumatue

2 9 pe3epBHOIO BPEMEHHU JJ00ABIICHBI B Pa3/ieN «BBEACHHUE», 6 U J0OaBIEHBI B pa3iel
«KHHEMaTHKa», 6 4 pe3epBHOTO BpeMEHH T00aBJICHBI B pa3/iell «3aKOHBI IIOCTOSHHOT'O TOKa» U 9
4acoB OCTaBJICHEI Ha MIOBTOPEHHUE.

11 xkaace (170 4, 5 4 B HeaeJ110)

OCHOBBI JJICEKTPOAUHAMHUKH (NpoaoJkeHne) (23 4 = 184 + 5S4y pe3epBHOro BpeMeHH)

MarauTtHoe MarnutHoe nosie. Bektop [laBaTp onpenenenue
noJe. MarHUTHOM MHAYKUUHU. [TpuHImn MOHSITHN: MarHUTHOE TI0JIC,
(14 4 =94 + 54 | cynepno3UIIUU MarHUTHBIX MOJEH. MHIYKIUS MAarHUTHOTO TOJIA,
pEe3EPBHOTO MaruuTHO€ 10JI€ IPOBOIHUKA C BHUXPEBOE 10JIe, cuila AMrepa,
BpEMEHH) TOKOM. JleiCTBHE MarHUTHOTO noJisg | cuia JlopeHua,
Ha MPOBOJIHUK C TOKOM U dbeppomMarueTuk, J0MeH,
JBIKYILYIOCS 3apsDKEHHYIO yacTully. | Temneparypa Kroopu. /laBats

Aoanmayus
obyuarowe2ocs
K
UBMEHATOWUMCSL
VCI0BUAM
COYUANbHOU U
NpUPOOHOU
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Cuna Amrepa u cuia Jlopenia.

JlaboparopHas pabdoTa.

1. U3mepenue cumbl
B3aUMOJICHCTBHS MarHuTa U
KaTYIIKA C TOKOM

Ompe/ieJICHUE eANHUIIbI
WHYKIIUM MarHUTHOTO TOJIA.
[IepeunciiATe OCHOBHBIE
CBOWCTBA MAarHUTHOTO TIOJISL.
N300pakaTh MarHuTHBIC
JIMHUU TTIOCTOSTHHOTO MarHuTa,
MPSIMOTO TIPOBOJIHUKA C TOKOM,
KaTYIIKU C TOKOM.
Habumtonate B3aumoeiicTpue
KaTYIIK{ C TOKOM U MarHura,
MAarHUTHOM CTPEIIKU U
MPOBOJIHUKA C TOKOM,
JIECTBUE MAarHUTHOTO TIOJISI HA
JIBIDKYIIIYIOCS 3apsKEHHYIO
YacTHUILY.

DopMyIUpOBaTh 3aKOH
Amriepa, Ha3bIBATh TPaHUIIBI
€ro MPUMEHUMOCTH.
Onpenensath HaNpaBJICHUE
JUHUN WHIYKITUA MarHUTHOTO
M0JIS C TIOMOIIBIO TTpaBHIIa
OypaBuMKa, HaIlpaBJIeHUE
BEKTOPOB CUJIBI AMIIepa U
cunbl JIopeHiia ¢ moMoIbIo
MpaBuWIa JIEBOM PYKH.
[IpumensTh 3akoH AmIiepa u
bopMyny ISl BBIYUCIICHUS
cunel JlopeHiia nmpu perieHuu
3anay. [lepeuncnsaTe TUIIBI
BELLECTB 10 MArHUTHBIM
CBOICTBAM, Ha3bIBaTh
CBOMCTBA JlMa-, mapa-, u
(beppoOMarHeTUKOB.

N3mepars cumy
B3aUMOJICICTBUSA KaTYIIKHU C
TOKOM U MarHuTa.
HccnenoBaTh MarHuTHbIE
CBOMCTBA T€Jl, U3TOTOBJIEHHBIX
13 pa3HbIX MaTEpHUAJIOB.
PaGorats B mape mnpu
BBIIIOJIHEHUH ITPAKTHYECKUX
3a/IaHMii, B Iape U IpynIne npu
pemiennn 3amad. OOBACHATH
MPUHLUIT AEHCTBUA
3IEKTPOU3MEPUTEIBHBIX
npruOOPOB, TPOMKOTOBOPHUTES
Y AJIEKTPOJIBUTATENS.
Haxonuts B nurepatype u
WNuTepuere nnpopMmaliuio o
BKIazie Amriepa, JlopeHna B
M3y4EeHUE MAarHUTHOTO MOJIs,

cpeovl;
Ocmemuueckoe
6ocnumanue;
Lennocmu
HAy4Ho20
NO3HAHUSL,
Qusuueckoe
6ocnumaHue u
gopmuposanue
KYIbMypbl
300p08b3i.
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pycckoro ¢usuka CroneroBa B
UCCIJIEJOBAaHUE MATHUTHBIX
CBOMCTB (heppOMarHeTHKOB,' O
IIPUMEHEHUH 3aKOHa AmIepa,
IPAKTUYECKOM HCIOJIb30BAaHUHI
JIEMCTBUSL MarHUTHOTO I0JI Ha
TBUXKYIIAICS 3apsil, 00
YCKOPUTEISX 3JIEMEHTAPHBIX
YacTHll, O BKJIAJI€ POCCUICKUX
YUEHBIX B CO3/JaHHE
YCKOPHUTEIIEH 3JIEMEHTAPHBIX
YacTHUll, B TOM YHUCJIE B
00beIMHEHHOM UHCTUTYTE
SIEPHBIX UCCIECTOBAHUI
(OUAN) B 1. lyOHE M Ha
aJpOHOM KoJulaiiepe B
IIEPHe; 06 ncnons3oBannmu
(dbeppoMarHeTuKoB, O
MarHuTHOM TNOJIe 3EMIIH.
l'oToBUTH Npe3eHTaU U
COOOIIEHHS TI0 H3y4YE€HHBIM
TeMaM

DJIEKTPOMAarHuT
Hasi UHAYKIHS.
94

[ToTox BEKTOpa MarHUTHOM
UHAYKIUU. SIBIeHne
3JIEKTPOMArHUTHON UHIYKIIUH.
[IpaBuno Jlenna. 3akoH
3IEKTPOMAarHuTHOM uHIyKuuu. 3J1C
WHAYKIMU B IBUKYIIAXCS
MPOBOJIHUKAX. SIBIIeHUE
caMOMHAYKIMU. NHAYKTUBHOCT.
DHEprus MEKTPOMAarHUTHOTO TOJISL.
MarauTHBIE CBOMCTBA BEIIECTBA.

JlaGopaTtopHnas padora:
2. UccnenoBanue siBICHUS
AJIEKTPOMArHUTHON MHIYKIIUH.

[aBaTh onipenieneHue
TIOHATHI: SBJICHHUC
3JIEKTPOMAarHUTHOW MHTYKLIHH,
MarHuTHBIN 10TOK, 3J]C
WHIYKIINHU, UHIYKTUBHOCTb,
camounaykius, IJ1C
CaMOMHIYKIIUH.
Pacno3naBars,
BOCIIPOM3BOIUTh, HAOJI01aTh
SIBJICHUE JIEKTPOMAarHUTHOU
WHYKIINH, TOKA3bIBATh
MIPUYMHHO-CJIC/ICTBEHHBIE
CBSI3U TIPH HAOJIIOICHUN
sBicHus. HaGmogaTe u
aHaJIM3UPOBATH
SKCIIEPUMEHTHI,
JEMOHCTPUPYIOLIUE TPaBUIIO
Jlenra.

DopMynHpoOBaATH MPABUIIO
JleHna, 3aKkoH
3JEKTPOMArHUTHOW MHTyKIUH,
Ha3bIBaTh I'PAHULIbI €TO
MPUMEHUMOCTH.

HccnemoBath sBICHUE
3JEKTPOMArHUTHOW MHIYKIUH.
PaGotats B mape u rpyrie npu
BBIIIOJTHCHUH

MPaKTUYECKUX 3aJIJaHUH,
IJIAHUPOBATh SKCIIEPUMEHT.
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[Iepeunciars npumepsl
HCIOJIb30BAHUS SIBJICHUS
AJIEKTPOMArHUTHON UHIYKIIUH.
Pacno3uaBats,
BOCITPOM3BOIUThH, HAOIIOATh
SIBJICHHE CAMOMH]IYKIIUH,
MOKa3bIBaTh MPUUYNHHO-
CJICICTBEHHBIE CBSI3H MPU
HAOJIIOJICHUY SIBJICHHS.
DopMyJIUpOBaTh 3aKOH
CaMOUWH/IYKIIMHU, Ha3bIBaTh
TPaHUIIBI €70 PUMEHUMOCTH.
[TpoBOaUTH aHAIOTHIO MEKTY
CaMOMHIYKIIMEN 1
WHEPTHOCTHIO.

Ornpenensars 3aBUCUMOCTD
WHIYKTUBHOCTHU KATYIIKU OT
€€ IUIMHEI U TUIONIAIH BUTKOB.
Onpenensatb B KOHKPETHOU
CUTYyaIlN¥ 3HAYEHUS
MarauTHOTO MmoToka, DJIC
nHaykuuu, IJ1C
CaMOMWHTyKITNH,
WHIYKTUBHOCTb.

Haxoaute B uteparype u
HNuTtepuere nndopmarmio 06
HUCTOPHUH OTKPBITHS SIBJICHUS
AJICKTPOMArHUTHOW WHTYKITHH,
0 BKJIAJIC B U3YUYCHHE 3TOTO
SIBJICHUS] POCCUUCKOTO (pU3HKa
9. X. Jlenna, o 6oprde ¢
MIPOSIBICHUSMU
AJICKTPOMArHUTHOW WHTYKITUH
1 € HCIO0JIb30BAHUH B
MIPOMBINICHHOCTH. [ 0OTOBUTH
MPE3CHTALMK U COOOIIEHUS T10
U3YYEHHBIM TEMaM.

Pemarts 3amaun.
KoHTposmmpoBaTh pelieHue
3a/1a4 CaMUM U APYTUMU
YUAIIUMHUCSL.

KoJseoanusa v BOJIHBI 42 4

Mexannueckue

KOJIeOaHUs
74

MexaHunueckue KojaeOaHus.
AmnnuTyna, nepuoJi, yactoTa, dasza
kosebanuii. [IpeBpaiienus sHeprun
npu KosiebaHusax. BeIHyX1eHHbIE
Kosie0aHMs, pe30HaHC.

JIaGopaTopHble pabOTHI:
3.0mnpeneneHue yCKOpeHus
cBOOOJIHOTO NaJIeHHsI TP TOMOIIU

[laBaTp onpeneneHus NOHATUN:
KoJe0aHus, KoJiebaTeabHas
CHCTEMa, MEXaHUUYECKHUe
KojeOaHusi,  TapMOHUYECKUE
KoJIeOaHws, CBOOOIHBIC
KoJIeOaHus, 3aTyXarolme
KoJIeOaHus, BBIHYX/ICHHBIE
Kose0aHus, pe30HaHc,
CMeIIICHUE, aMILTATY/IA,

IKonozuveckoe
socnumanue;
Aoanmayus
obyuarowe2ocs
K
UBMEHSAIOUJUMCSL
VCN08UAM
COYUuanvbHou U
NpUPOOHOU
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MadATHHKA.

MIEPHUOJI, YaCTOTa, COOCTBEHHAs
yacTorTa, ¢asa.

[Iepeunciars ycnosus
BO3HHUKHOBCHHSI KOJICOAHUH.
[IpuBOoIUTE IpUMEPHI
KOJIeOATEIIbHBIX CHCTEM.
OnuceIBaTh MOJICTIHN:
NPYKUHHBIA MasTHUK,
MaTEeMaTHYCCKUN MasTHUK.
[lepeuncisTe BUABI
K0JICOATEIIEHOTO JIBYKCHUS,
HUX CBOiicTBa. Pacmo3HaBarth,
BOCIIPOW3BOIUTh, HAOJIO1aTh
rapMOHUYECKHE ITapaMeTPhI
kosneOanus. [lpencraBiare
3aBUCUMOCTb CMEIIEHUS,
CKOpOCMU U YCKOPEHUsL OT
BPEMEHH TIPU KOJIEOAHMSIX
MaTeMaTUYECKOTO U
NPYKHHHOTO MasiTHUKA
rpaduyecku, onpeaesTh 1o
rpaduky XxapakKTepUCTUKH:
aMIUTATY1Y, TIEPUOJT U
gactoty. M300paxars
rpaduIecKu 3aBUCUMOCTh
aMILTUTY Il BEIHYKJICHHBIX
KOJIeOaHWI OT YaCTOTHI
BBIHYK/IAIOIICH CHIIBI.
AHaIM3UpoOBaTh U3MEHECHHE
JAHHOTO T'paduKa mpu
W3MEHEHUHU TPCHUS B CUCTEME.
HaxonuTh B KOHKPETHBIX
CUTYyaIMAX 3HAYCHHS TIEPHO/Ia
KOJIeOaHUIT MaTEMaTHYECKOTO
U TIPYKUHHOTO MasTHHKA,
SHEPTHH MasTHUKA.
OOBACHATH MpEBpaIICHUS
SHEPTHH MPU KOJICOaHUAX
MaTeMaTHYeCKOT0 MasiTHUKA U

rpy3a Ha IpYy>KUHE.

cpeovl;
Ocmemuueckoe
6ocnumanue;
Lennocmu
HAy4Ho20
NO3HAHUSL.

ONEKTPOMAarHuT
HbIE KOJIeOaHusl.
16 4

DNeKTpOMarHUTHbIE KOJICOaHUs.
KonebarenbHbIi KOHTYD.
CB0060AHBIE IEKTPOMArHUTHBIE
KosebaHus. BeiHyX1eHHbIE
3JIEKTPOMArHUTHBIE KOJIEOaHUSL.
Pesonanc. IlepemenHbIl TOK.
Konpencarop u karyiika B Lienu
MIEPEMEHHOT0 TOKA. DJIEMEHTapHas
Teopusi TpaHchopMmaTopa.
IIpon3BoaCTBO, Nepeaya u

JaBatb onpenenexue
MOHSITHIA: SIIEKTPOMarHUTHBIE
KoJieOaHMs, KojeOaTenbHbIN
KOHTYp, CBOOOIHBIE
ANEKTPOMArHUTHBIE
KoJe0aHusl, BRIHYKICHHbBIC
ANEKTPOMArHUTHBIE
KoJe0aHusl, mepeMeHHBIN
ANEKTPUYECKUI TOK, aKTUBHOE
COTIPOTHBIICHUE,
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noTpedIeHNE YEKTPUIECKON
SHEPTUH.

JICHCTBYIOLIEE 3HAYEHUE CHUIIbI
TOKa, JICCTBYIOILIEE 3HAUCHHUE
HaNpPsDKEHUs, TpanchopMarop,
K03 dunmeHT
TparchopMaIum.
N3o00paxats cxemy
K0J1€0aTeJIbHOTO KOHTYpa U
OTIMCHIBATH TIPHUHITUII €TO
paboTHL.

Pacno3uasats,
BOCIIPOM3BOINT, HAOIIOAATH
CcBOOOIHBIE
AIEKTPOMATrHUTHBIC
Kose0aHusl. AHAIM3UPOBATh
MPEeBpAICHUS SHEPTUH B
K0J1e0aTeIbHOM KOHTYpPE MpH
AJIEKTPOMATrHUTHBIX
koseOanusx. [IpencraBisaTs B
BHJIE TPaUKOB 3aBUCHUMOCTb
ANEKTPUIECKOTO 3apsiia, CHIIBI
TOKa U HAMPSHKCHUS OT
BPEMEHH TIPU CBOOOTHBIX
3IEKTPOMArHUTHBIX
koseOanusx. OnpenensTs no
rpaduKy KojaeOaHmit
XapaKTEPUCTUKH: aMILIUTYY,
MEPUO] U YacTOTY.
3anuceiBaTh GOPMYITY
Tomcona. Beraucasats ¢
nomouisio popmynsl TomcoHa
NEPUOJ] U YACTOTY CBOOOTHBIX
3NEKTPOMArHUTHBIX
KoJIeOaHM.

Onpenensrs nepuo/i, 4acToTy,
aMIUIUTYAy KoJieOaHUi B
KOHKPETHBIX CUTYalIUsX.
[lepeuncnare cBOMCTBA
aBTOKOJIEOAHUH,
aBTOK0JIe0ATENbHOUN CUCTEMBI.
[TpuBOIUTH IPUMEPHI
ABTOKOJIEOATEbHBIX CHCTEM,
UCIIOJIb30BaHUS
aBTOKOJIeOaHuii. OOBSICHSTD
MPUHIINII TTOJTyYSHUS
MEPEMEHHOTO TOKa,
YCTPOMCTBO TeHepaTopa
MIEPEMEHHOTO

TOKa.

Ha3spiBaTh 0cOOEHHOCTH
MEPEMEHHOTO YIEKTPHUECKOTO
TOKa Ha Y4aCTKe IEMH C
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pe3ucTopom. 3aluchiBaTh
3akoH OMa Juist 1ienu
IepeMeHHoro Toka. Haxonurs
3HAUYECHHS CUJIBI TOKA,
HATPSDKEHUS, aKTHBHOTO
CONIPOTHUBIICHUSI 1IN
MEPEMEHHOTO TOKA B
KOHKPETHBIX CHTYaIlHsX.
Beraucnsats 3HaYCHUS
MOIIHOCTH, BBIJICIISIFOIICHCS B
LEMY MePEMEHHOTO TOKa,
JICWCTBYIOLIME 3HAYEHHUS TOKA
1 HanpspkeHus. ONHUCHIBAThH
YCTPOMCTBO, MPUHIIUIT
JIEUCTBUS U

IPUMCHCHUE
tpanchopmaTtopa. Haxomuts B
JTUTEPAType U HHTEPHETE
uH(}OPMALIMIO MTOJTY4YEHUH,
nepeaayde u UCIoIb30BaHUN
NEPEMEHHOTO TOKa, 00
UCTOPUHU

CO3JaHMsI W IPUMEHCHUHN
TpaHchopMaTOpoB, HA3bIBAThH
OCHOBHBIX TTOTpeOUTENCH
3JeKTposHeprun. Bectu
JMCKYCCHIO O TIOJIb3€ U Bpeie
3JIEKTPOCTAHIUM,
apryMEeHTHPOBATh CBOIO
MO3UIUIO, YMETh
BBICJIYIIUBATh MHEHHUE IPYTUX
YYaCTHUKOB.

['oTOBUTH Mpe3eHTaAUH U
COOOIIEHUS IO U3YYEHHBIM
TEMaM.

MexaHnueckue
BOJIHEL.
8u

Mexanudeckue BoJHbL. [Tonepeunsie
Y TIPOJIOJIBHBIC BOJIHBI. DHEPTHUs
BoJiHBI. IHTepdepenus u
TU(paKIys BOJH. 3BYKOBBIE BOJIHBI.

JlaBaTh onpezienieHue
MMOHATUH: MEXaHUYecKas
BOJIHA, MOTIepEeYHasi BOJIHA,
MPOJI0JIbHAS BOJIHA, CKOPOCTh
BOJIHBI, JIJTMHA BOJIHBI,
3BYKOBasl BOJIHA, TPOMKOCTb
3ByKa, BBICOTA TOHA, TEMOD,
OTpa)k€Hue, MPeJIOMIIEHUE,
MOTJIoIeHHEe, MHTEpepeHIus,
MEXaHUYECKUX BOJIH,
KOT€pEHTHBIE HCTOUYHHUKHU,
CTOsYast BOJIHA, AKYCTUYECKUI
PE30HaHC,
IJIOCKOTIOJIAPU30BaHHAS
BoJIHA. [lepeuncnars cBolicTBa
MEXaHUYSCKUX BOJIH.
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Pacno3naBats,
BOCIIPOU3BOIUTh, HAOIIOIATh
MEXaHUYECKUE BOJIHBI,
MOTIEPEYHbIE BOJIHBI,
MPOJI0JILHBIEC BOJHBI,
OTPaKEHUE, TIPEIOMIICHHE,
MOTJIOICHHE,
UHTEPPEPEHIIHIO,
MEXaHUYECKUX BOJIH.
HaspiBaTh XapakTepUCTUKH
BOJIH: CKOPOCTb, YacTOTa,
JUTHHA BOJIHBI, pa3HOCTH (a3.
Ornpenenatb B KOHKPETHBIX
CUTYaIUSIX CKOPOCTH,
YaCTOTHI, JUTUHBI BOJTHBI,
paszHoctu (a3 BOJIH.
Haxonmuts B mureparype u
WHTEpHETE WH(OPMAITHIO O
BO30YXJCHUH, IIepeade u
WCITOJIh30BaHNUN 3BYKOBBIX
BOJIH, 00 MCITOJIb30BaHUN
pe30HaHca 3BYKOBBIX BOJIH B
MY3BIKE H TEXHHKE.

BecTtu nuckyccuio o nosib3e u
Bp€Jie BO3JCHCTBUA HA
YeJlIoBeKa 3BYKOBBIX BOJIH,
apryMEeHTHPOBATh CBOIO
MO3UIUIO, YMETh
BBICJIYIINBATh MHEHHUE IPYTUX
YYaCTHUKOB.

['oTOBUTH Mpe3eHTaAUH U
COOOIIIEHUS IO W3YYEHHBIM
TeMaM

DJIEKTPOMArHuT
HbIE BOJIHBI.

114

DJIeKTpOMarHuTHoe noJje. Buxpesoe
ANIEKTPUYECKOE MOJIE.
DIEKTPOMAarHUTHbIE BOJIHBI.
CBoiiCTBa AJIEKTPOMArHUTHBIX BOJIH.
Jlnama3oHbl 3JIEKTPOMArHUTHBIX
W3ITy4YeHUHN U UX IPAKTHUECKOe
npuMeHenue. [IpuHIuIIb!
PaAMOCBS3U U TEIECBHUICHUS.
PazButue cpeacts cBa3m.

JaBaTh onpezienieHue
MOHATHUH: AJIEKTPOMArHUTHOE
1oJjie, BUXPEBOE
3JIEKTPUYECKOE T0JIE,
3JIEKTPOMAarHUTHBIE BOJIHBI,
CKOPOCTb BOJIHBI, JIJTUHA
BOJIHBI, (pa3a BOJIHBI,
OTpa)k€Hue, MpeJoMIICHUE,
NOTJIoIEHHEe, MHTEp(epeHIus,
T paKIKs, ONEPEYHOCTb,
noJisipyu3anus
3JEKTPOMArHUTHBIX BOJIH,
pPaanoCBs3b, PAAMOJIOKALINS.
OOBACHATH B3aUMOCBS3b
MEPEMEHHBIX ANEKTPUUECKOTO
1 MarHUTHOTO MOJICH.
Pucosars cxemy
pacnpocTpaHEHHUs
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AIEKTPOMATHUTHOM BOJIHBI.
[IepeunciaTe cBOMCTBA U
XapaKTePUCTHKHU
AIIEKTPOMATrHUTHBIX BOJIH.
PacnosnaBsars, HaOIIO4ATh
AIIEKTPOMATrHUTHBIC BOJIHBI,
U3JIy4YEHUeE, IPUEM,
OTpa’keHHE, PEITOMIICHHE,
MOTJIOIIEHHE,
UHTEpPEPEHIIHIO,

T(QPaKIUIO U MOJIIPU3AIHIO
AJIEKTPOMArHUTHBIX BOJIH.
BBI4uciaTh B KOHKPETHBIX
CUTYaITUAX 3HAUYCHUS
XapaKTePUCTHK BOJIH:
CKOPOCTH, YaCTOTBI, JUTUHBI
BOJIHBI, pa3HOCTH (a3.
HccaenosaTs cBoMcTBa
AIEKTPOMArHUTHBIX

BOJIH C TTOMOIIIbI0 MOOMIIEHOTO
tenedona. HazpiBath u
OTIMCHIBATH COBpEMEHHBIC
CpEICTBA CBA3U. BbIiensTh
poiab A. C. ITonoBa B
U3YYEHUU AIIEKTPOMArHUTHBIE
BOJIH U CO3/IaHUU PATUOCBS3U.
OTHOCHUTBCA C YBaXKEHUEM K
YUEHBIM U UX OTKPBITUSM,
000CHOBBIBATh BaXKHOCTh
OTKPBITHS 3JIEKTPOMArHUTHBIX
BOJIH U1 Pa3BUTHUS HAYKU.
Haxoauts B nmuteparype u
HuTepuere nunpopmanuio,
MO3BOJISIOIIYIO OTBETUTD Ha
MOCTaBJIEHHBIE BOIIPOCHI O
TeMe.

PaGotats B mape u rpyriie npu
peIlIeHnH 3a]a4 U BBIMIOJTHEHUN
MPAKTHYECKUX 3aJaHUH.
Bectu guckyccuto o nomnb3e u
BpEJIe UCIIOJIb30BAHUS
YeII0BEKOM
ANEKTPOMArHUTHBIX BOJIH,
apryMEHTHUPOBATh CBOIO
MO3UIUIO, YMETh
BBICITYIIIMBATh MHEHHUE IPYTUX
YYaCTHUKOB.

l'oToBUTH Mpe3eHTauu u
COOOIICHHS MO U3YYEHHBIM
TEeMaMm.

Onrtuka 25 4
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CaeToBBIC
BOJIHBL.
I'eomerpuuecka
sI M1 BOJTHOBAsI
OIITHKA.

204

I'eomeTpuueckas onruka.
[IpssmonurHENHOE pacpOCTPaHEHUE
CBETa B OJTHOPOJIHOM cpenie. 3aKOHbI
OTPAXXEHUSI U IIPEJIOMJICHUS CBETA.
[Tonnoe oTpaxxenue ceera. opmyna
TOHKOM JMH3bL. OnTHYECKHE
pHUOOPHL

Cxkopocts cBeta. BoaHOBBIE
cBoiicTBa cBeTa. Jlucnepcus cBera.
WuTepdepeniys ceera.
KorepentHocts. Jludpakuus cBera.
[Tongpuszanus ceera.

JlabopaTopHbie pabOTHI:

4. OnpeneneHue nokazaress
MPEIIOMIICHUST CPEJIBI.

5. U3mepenue hokycHOTO
PacCTOSTHUS COOMPAOIICH JTMH3HI.
6. OmnpeiesicHe JUTMHBI CBETOBOM
BOJIHBI.

7.. Ouenka uHGOPMaIMOHHON
émkocT koMmnakT ucka (CD)
Uccnenosanus:

1. UccnenoBanue 3aBUCUMOCTH
yria MpeoMIICHHs OT yrila NaJeHusl.
2. UcciaenoBanue 3aBUCUMOCTH
PacCcTOSIHUS OT JIMH3bBI 10
M300pakeHUsT OT PACCTOSHUS OT
JIUH3BI JI0 MIpeIMeTa.

[IpoBepka runores:

Yron npenomieHus
MPSIMOTIPOTIOPIIMOHAJIEH YTy
MaJeHHUS.

[aBare onpeneneHue
MTOHSTHH: CBET,
reoMeTpHuuecKas ONTHKA,
CBETOBOM JIy4, CKOPOCTb
CBETa, OTPAaKEHUE CBETA,
IIPEJIOMIIEHUE CBETA, [IOJIHOE
OTpaXCHHUE CBETA, YT OJI
NajeHusl, yroj OTPaKCHUs,
yroJ1 MPeIOMIIEHHUS,
OTHOCHUTEJIbHBINA MOKA3aTENb
MpeJIOMJIEHHUS, A0COTIOTHBIN
MOKa3aTeNb MPEJIOMIICHHS,
nuH3a, (POKYCHOE paccTOsHUE
JIUH3BI, ONITUYECKAas CHIIa
JIUH3BI, JUCTIEPCHS CBETA,
uHTep(depeHIus cBeTa,
nudpakius CBeTa,

T paKIMOHHAs PeléTKa,
MOJISIpU3AITUs CBETA,
€CTECTBEHHBIHN CBET,
MJIOCKOTIOJIAPU30BAHHBINA CBET.
OmmceIBaTh METOIBI
WU3MEPEHHS CKOPOCTH CBETA.
[lepeuncnars cBOMCTBA
CBETOBBIX BOJIH. Pacno3HaBars,
BOCITPOU3BOIUTH, HAOIIOIAThH
pacpoCTpaHEHHE CBETOBBIX
BOJIH, OTpaX€HUE,
MIPEJIOMJIEHUE, TIOTJIOIIEHHE,
JCTIEPCUI0, UHTEP(HEPEHIINIO,
TUGPAKIHIO U TOISPU3ALIHIO
CBETOBBIX BOJIH.
PopMyIHpOBATH MPUHLIUI
['tolirenca. 3aKOHbI OTPAKEHUS
Y IIPEJIOMJICHUS CBETA,
CPaHUIbl UX TPUMEHUMOCTH.
CrpouTts X0[ J1y4a B
IJIOCKOTIApAIIIEIbHOM
IJIACTUHE, TPEYT OJIbHOMN
IIpU3Me, IOBOPOTHOM IIpU3ME,
obopauuBaroleil nmpusme,
TOHKOM JIMH3E.

Ctpoutsb n3obpaxeHue
IpeaMeTa B IJIIOCKOM 3€pKaje,
B TOHKOM JIMH3€E.
[lepeuncnaTb BUIBI TUH3, UX
OCHOBHBIE XapaKTEPUCTUKU -
ONTHUYECKUH LEHTp, r1aBHas
onTHYecKasi 0cb, POKYC,
ONTHYECKas CUJIA.
Ornpenenarb B KOHKPETHOM

Aoanmayus
obyuarowezocs
K
USMEHATOWUMCSL
VCA08UAM
COYUANbHOU U
npUpPoOOHOI
cpeovl;
Ocmemuueckoe
gocnumanue;
Lennocmu
HAY4HO20
NO3HAHUA,
Tpyoosoe
socnumanue u
npogheccuonansy
Hoe
camoonpeoenen
ue.
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CUTYallUu 3HAUYEHUS yria
naJieHusl, yriia OTpakeHus,
yIJ1a mpeJoMIIeHuS,
OTHOCHTEJILHOTO MOKa3aTes
penoMIIeHusI, a0COFOTHOTO
MOKa3aTessl MPEeOMIICHHUS,
CKOpPOCTH CBETa B CpeJE,
(OKYCHOTO pacCTOsTHUS,
OTITUYECKOH CHIIBI JINH3BI,
YBEITMYEHUS JIMH3BI [IEPHU0Ia
T(QPaKIIUOHHON PEIIETKH,
MIOJIOKEHU I
UHTEP(PEPEHIIMOHHBIX U
T(QPaKITUOHHBIX MAKCHMYMOB
¥ MHHAMYMOB.

3anuceiBaTh GOPMYITYy TOHKOM
JIMH3BI, PACCUUTHIBATH B
KOHKPETHBIX CUTYAIHsIX C €€
MIOMOIIIbI0 HEM3BECTHBIC
BEJIMYMHEI.

OOBACHATH MPUHIIMIL
KOPPEKIMH 3PSHHS C
TIOMOTIIIO0 OYKOB.
DKCIEepUMEHTAIIBHO
OIpesIeNsATh 0Ka3aTeNb
IPEJIOMIIEHUS CPeabl,
(boKycCHOE paccTosiHIE
cobuparomei u
pacceuBaronien JUH3, JJIUHY
CBETOBOM BOJIHBI C TIOMOIIBIO
TU(PPaKIUOHHON PEIIETKHY.
HccnenoBaTh 3aBUCUMOCTD
yIJ1a IpejaoMJIeHus OT yria
nasieHusl, 3aBUCUMOCTh
PACCTOSIHUA OT JIMH3BI 10
n300paKeHHst OT PacCTOSIHUSA
OT JIMH3BI JIO IIpEeIMETA.
[TpoBepsTh TUNIOTE3BI: YTOJI
peIoMIICHUs
OPSMONPONIOPLUOHANEH YTy
nasieHust ¥ KOHCTPYUPOBATh
MO/JIENIN TeJIECKOTa 1/1iu
MHUKPOCKOTIA.

Paborats B mape u rpymnre npu
BBITOJIHEHUH

NPaKTUYECKUX 3aJlaHUH,
BBIJIBUKEHUU TUTIOTE3,
pa3paboTke METO0B MPOBEPKU
runotes., Haxonuts B
auteparype u uTepHere
uHopMalrio o Guorpadpusx
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. HrioTOHA, X. I'roiirenca,
T. Onra, ®. ®penens, 006 ux
Hay4YHBIX

paboTax, 0 3HaUECHUU UX PadOT
JUIsl COBPEMEHHOM HAyKHU.
Bricka3piBaTh CBOE MHEHUE O
3HAUYEHUU HAYYHbIX OTKPBITUI
u pabot no ontuke U.
Hrrorona, X. I'roiirenca, T.
Onra, O. ®penens.
Bocnpruanmars,
aQHAJIN3UPOBATh,
nepepadaThiBaTh U
IPEeIbSABIATh HHPOPMALIHIO B
COOTBETCTBUHU C
MOCTABJIEHHBIMU 3aJjauaMHu.
BriaemsTe OCHOBHEBIC
MTOJIOKEHUS KOPIYCKYJIIPHON
Y BOJIHOBOW T€OpHUIA CBETA.
VYyacTtBOBaTh B 00CYKIEHUN
3TUX TEOPUN U COBPEMEHHBIX
B3TJISZI0B HA IPUPOJTY CBETA.
l'oToBUTH Npe3eHTaU U
COOOIIEHHUS 110 N3YYECHHBIM
TEMaM.

N3nyuenue u
CHEKTPbI
Su

Buapl nznydennii. Cnextpsl 1
CIIEKTPaJIbHBIN aHAJIN3.
[IpakTueckoe mpuMeHeHue
AIEKTPOMArHUTHBIX U3TyYCHUH.

JlaGopaTopHbie pabOTHI:
8. HaOironenue CIUIOIHOTO U
JMHEWYaTOro CIEKTPOB.

JlaBaTh onpeiesieHue MOHSTHIA:
TEIUIOBOE U3IIy4EHUE,
ANEKTPOITIOMUHECIICHIINS,
KaTOJ0JIOMUHECIICHIINH,
XEMHJTFOMUHECHEHIHS,
(bOTOTIOMUHECIICHIIHSL.
[lepeuncnarb BUIBI CIIEKTPOB.
Pacno3naBate, HabmonaTh
CILJIOIITHOM CIIEKTD,
JIMHENYaThI CIEKTP,
M0JIOCATHIN CHEKTP, CIIEKTP
U3ITyYEHUS U TOTJIOIICHUSI.
[Tepeuuncnsatb BUABI
ANEKTPOMArHUTHBIX
U3ITyYEHUH, X HICTOYHHKH,
CBOICTBa, IPUMEHEHUE.
Hcnonws3oBarh mkamy
3JEKTPOMAarHUTHBIX

BoJH. CpaBHUBATh CBOWCTBA
3JEKTPOMArHUTHBIX BOJIH
pa3HbIX JIMANa30HOB

OcHOBBI crIENNATBHON TEOPHH OTHOCHTEJIBHOCTH S 4

OcHOBEI
crenuaibHOM
TEOPUH
OTHOCHTEIBHOCT

HNHBapraHTHOCTH MOZYJISL CKOPOCTH
cBeTa B BakyyMme. [IpuHimn
OTHOCHTEIBHOCTH ODHHIITEHHA.
IIpoctpaHcTBO M BpeMs B

JlaBaTp onpeienieHue MOHATHIA:
coObITHE, NOCTYIAT,
coOcTBeHHasi MHEpLIUaIbHAs
crucTemMa oTc4éTa, COOCTBEHHOE

I'pasicoanckoe
gocnumatue;
Lennocmu
HAYYHO20

45




(CTO)
54

CIIELMAJIbHOM TEOpUHU
OTHOCUTEJILHOCTH. DHEPrus u
UMIYJIbC CBOOOIHOM YaCTHIIBI.
CBsi3b MacChl U SHEPTUH CBOOOIHOM
4acTULIbI. DHEPrUs MOKOSI.

BpeMsi, COOCTBEHHAs JIJIMHA
TeJa, Macca MOKos, UHBApHUAHT,
SHEPI'Usl MOKOS.
®opMyIMpOBaTh NOCTYJIAThI
CTO. ®opmynupoBaTh
BBIBOJIbI U3 moctynatoB CTO.
DopMyIMpOBATH MOCTYJIATHI
CTO.

DopMynTupOBaTH BBIBOJBI U3
nocrynatoB CTO.
Ananu3upoBatb GopMyry
PENSITUBUCTCKOTO 3aKOHA
CJIOKEHHUSI CKOPOCTEM.
3anuceIBaTh BhIpa)KEHUE IS
SHEPTHU TOKOS YACTHIIBI
W3narate cyTh npuHIMIA
COOTBETCTBUS.

Haxonuts B murepatype u
WNuTtepuere nndopmaruio o
Teopuu 3dupa, 06
JKCIIEPUMEHTAaX, KOTOPbIE
npusenu k cozpanuto CTO, 00
OTHOCHUTEJIbHOCTH PACCTOSHUS
U IPOMEXYTKOB BPEMEHH, O
ouorpadun A. DUHIITEHHA.
Bricka3biBaTh CBOE MHEHHE O
sgaueHuu CTO mia
COBPEMEHHOM HAyKH.
['oTOBUTH Npe3eHTalUK 1
COOOIIEHUS IO U3YYEHHBIM
TEeMaM.

NO3HAHUA

KBanToBas ¢pusuka 41 4

CBeTOBBIE
KBaHTEL.

104

[IpenMet u 3a1auu KBaHTOBOM
(bu3uKy.

TennoBoe nu3iydeHue.
Pacnpenenenuie s3Hepruu B ClieKTpe
a0cooTHO Y€pHOTro Tena. [ umnoresa

M. Iiranka o kBaHTax. PoTO3P(DHEKT.

Omngitel A. I'. CToneroBa, 3aKOHBI
dhoToarddekra. YpaBHeHHe A.
DiinmTeitHa g gotosddexra.
®otoH. ['unoresa ne bpoiins o
BOJIHOBBIX CBOMCTBaX 4acTHII.

KopmyckynsipHO-BOTHOBOM Tyanu3m.

CooTHollIEeHHE HEOTPEeNeIEHHOCTEN
I'eitzenOepra. /laBnenue cBera.
Omnmrter I1. H. JIebenesa u C. U.
Basunosa. ludpakuus 31eKTpOHOB.

JaBaTh onpeiesieHue MOHSITHIA:
dboToddexT, KBaHT, TOK
HACBILIEHUS, 3a/IeP>KUBalOIIEe
HanpspDKeHue, paboTa BeIX0/1a,
KpacHasl rpaHuIia
doTodrddexra.

PacnioznaBate, HaOIIOAATH
sBieHue Gportorpdexra.
OnuceiBath onbIThl CTONIETOBA.
DopMyIHPOBATH TUIIOTE3Y
[Tnanka o kBaHTax, 3aKOHBI
dotorddexra. AHATU3UPOBATH
3aKkoHBI (hoTodrPdekTa.
3anuchIBaTh U COCTABIISTH B
KOHKPETHBIX CUTYallUsAX
ypaBHEHUE DUHILITEWHA [Tt
doTorddexra u HAXOAUTH C
€ro MOMOIIIbI0 HEU3BECTHBIC
BEJIMYMHBI.

Ironocuueckoe
socnumanue;
Qu3zuueckoe
socnumanue u
dopmuposanue
KYIbmypbl
300p08bs;
Tpyoosoe
socnumanue u
npogeccuonans
Hoe
camoonpeoeneH
ue; Aoanmayus
obyuarowe2ocs
K
UBMEHAIOUWUMCS
VCO8UAM
COYUANbHOU U
NpUPOOHOU
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BbrancnsaTh B KOHKPETHBIX
CUTYALMSIX 3HAUCHUS
MAKCUMaJIbHON KUHETUYECKOMN
SHEPTUH POTOIIEKTPOHOB,
CKOPOCTH (POTOIIEKTPOHOB,
paboThl BBIXOJA,
3alUPAIONIETO HANIPSHKEHUS,
YaCcTOTHI U JUIMHBI BOJIHEI,
COOTBETCTBYIOIIUX

KpacHOM TpaHule
dororddexra.

[IpuBOIMTE IpUMEpPHI
UCIOIb30BaHus PoTorddekra.
OOBACHATD CYTh
KOPIYCKYJISPHO-BOJHOBOTO
Tyaiu3ma.

OmmceiBath onbITH JleOeneBa
M0 U3MEPEHUIO JIABIICHUS
CBeTa U OMBITH BaBuiosa mo
OTITHKE.

®opMyIUpOBaTh COOTHOIIIEHUE
HEOTPEIETEHHOCTEN
['eit3enOepra u OOBSICHATH €T0
cytb. HaxoauTe B uteparype
Y UHTEpHETE NHPOPMAIIHIO O
paborax CroneToBa,
Jlebenesa, Basmiona.
Boiienars poJib pOCCUUCKUX
YUEHBIX B UCCIIEIOBAHUHI
CBOMCTB cBeTa. [IpuBOIUTH
pUMepbl OMOJIOTUYECKOTO U
XMUMHUYECKOTO JIeHCTBHS CBETA.
['oTOBUTH Npe3eHTaluil U
COOOIIEHUS IO U3YYEHHBIM
TEMaM.

cpeoul.
I'pasxcoanckoe
socnumanue.

ATtoMmHas
¢buzuka
10 4

Mopenu ctpoenus: atroma. OMbIThI
Pezepdopna. [Tnanerapras Moienb
cTpoenus aroma. OObsicHEHHE
JIMHEWYaTOro CIeKTpa BOAOPO/Ia Ha
OCHOBE KBAHTOBBIX IOCTYJIATOB
bopa. CioHTaHHOE U BBIHYKJAECHHOE
W3JIyYEHHE CBETA.

JIaGopatopHas pabora:
9. HccnenoBaHue CrieKTpa BOAOPOAA

JlaBaTh omnpeieIeHue MOHSATHIA:
aTOMHOE SIJIpO,
SHEPreTHYECKUIl YPOBEHb,
SHEPrus MOHU3ALMH.
OnuceIBaTh ONBITHI
Pezepdopna.

OnuceiBaTh U CPaBHUBATh
Mozenu aroma ToMcoHa u
Pesepdopna.

PaccmarpuBats, uccienoBartb
1 OIKCHIBATh

JMHENYaThIe CIIEKTPBI,
®opMynHpoBaTh KBAHTOBbHIE
noctynatel bopa. OOBsCHATH
JUHENWYaThIe CIIEKTPbI aTOMa
BOJIOPOJIa HA OCHOBE
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KBaHTOBBIX MOCTYJIATOB bopa.
PaccunThiBaTh B KOHKPETHOM
CUTYallMy YaCTOTY U JUIMHY
BOJIHBI HCITyCKaeMoTro (oToHa
IIPU IIEPEXOJE aTOMA U3
OJHOTO CTALIMOHAPHOTO
COCTOSIHUS B PYTO€, DHEPTHUIO
noHu3anuu aromMa. Haxonuts B
JUTEPATYpe W UHTEPHETE
CBe/IeHUs O (aKTax,
IOATBEPKTAIOIINX CIIOKHOE
CTpoeHue aroma, o paboTax
YYEHBIX I10 CO3JAHUIO MOJEIIU
CTPOEHHMS aTOMa O
IIPUMEHEHHH JIa3€pOB B HAYKe,
MEAMIIMHE, TPOMBILIIEHHOCTH,
OBITY.

Briiensate posib pOCCHICKUX
YYEHBIX B CO3JAHUU U
WCITOJIb30BAaHUN JIa3€POB.
['oToBUTH Npe3eHTaU U
COOOIIEHHS TT0 H3yUYEHHBIM
TEMaM

duzuka
aTOMHOTO sipa
16 4

CocraB 1 CTpOEHUE ATOMHBIX SJIEP.
N3otomel. AAnepusie cumbl. Jedekr
MacChl. DHEPrus CBS3M AaTOMHBIX
Anep.

PagnoaxtuBHOCTE. BHab!
PaaOAaKTUBHOIO U3JIy4E€HUS. 3aKOH
PaauoaKkTUBHOIO pacrnaja. SnepHsie
peaKLyu, peakuu JAeJICHUs U
cuHTe3a. LlenHas peakuus neneHus
sanaep. SaepHas 3HepreTuka.
TepMosiepHbIN CUHTES.
IIpumMeneHune a1epHO SHEPTUM.
buonoruueckoe nencteue
PaaOaKTUBHBIX U3Ty4CHUH.

JlaGopaTtopHnas padora:
10.Onpenenenune umiynbca u
SHEPTUU YaCTHIIBI TPH JBHKCHUH B
MarHuTHOM Ti0Jie (TI0
¢dororpadusim)

JlaBaTh onipefienieHus MOHITHI:
MacCcOBOE€ YHCJIO0, HYKJIOHHBI,
sICpHBIE CHITBI, 1e(heKT Macc,
SHEPTHS CBS3H, YIENbHas
SHEPrHs CBSI3U aTOMHBIX SZIEP.
PaanoakTHBHOCTB

NepuoJI IojTypacrnaa,
UCKYCCTBEHHAs
PaIuOaKTUBHOCTb, SIICPHBIC
pEaKInu, SHEPreTUICCKUn
BBIXO/I SIZICPHOM pEaKIIH,
ICIHAS siZiepHast PeaKilys,
KO2(DPHUITUEHT pa3MHOKCHUS
HEUTPOHOB, KPUTHYECKAS
Macca, peakTophl -
Pa3MHOXKHTEIH,
TEPMOSIICPHAS PEAKIIUS.
CpaBHUBATH CBOIICTBA MPOTOHA
u HeliTpoHa. ONUCHIBATh
MPOTOHHO-HEUTPOHHYIO
Mojens siapa. Onpeaensite
COCTaB siJiep pa3IUYHbIX
AJIEMEHTOB C TIOMOIIIBIO
Tabnuikl MeHeneena.
N300paxkaTh ¥ UUTATh CXEMBI
aTOMOB.

CpaBHUBATH CHITY
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AJIEKTPUUECKOTO OTTATKUBAHUS
MPOTOHOB U CUJIY CBS3U
HYKJIOHOB B SifIpe.

Berancnsates gedext mace,
SHEPTHUIO CBS3U U YACIbHYIO
SHEPTUIO CBS3U KOHKPETHBIX
ATOMHBIX SIJIEP.
AHanu3upoBath CBA3b
YAEIBHOU SHEPTHUH CBSI3H C
YCTOMYHUBOCTBIO SIED.
[lepeuncisiTe BUABI
paanuoaKkTUBHOTO pacriaja
aTOMHBIX sifiep. CpaBHUBATH
cBoOlicTBa anb(da-, OeTa- u
raMma-u3JIy4eHun.
3anuchIBaTh, 0OBACHATH 3aKOH
paanoaKkTUBHOTO pacraja,
YKa3bIBaTh TPAHUIIBI €TO
npuMeHuMocTu. OnpenensiTs B
KOHKPETHBIX CUTYAIUsAX YHCIIO
HepacHaBIINUXCS AP, YUCIIO
pacrnaBIIUXCs AEP, MEPUOJT
nojypacnaja.

3anuchIBaTh SAJIEPHBIE
peakuun. OnpenensaTh
IIPOJYKTHI SIAEPHBIX PEAKIIMi.
PaccunThiBaTh 3HEPruyeCcKui
BBIXO/JI IICPHBIX PEAKIU.
OnuceIBaTh MEXaHU3MBI
JICJICHUS SI7Ep U LIETTHOM
saepHoit peakuur. CpaBHUBATH
AJIEpHBIE U TEPMOSJICPHbIE
peakuuu

y4acTBOBAThH B OOCYXACHUU
IIPEUMYILECTB U HETOCTATKOB
AIEpPHON 3HEPreTUKU
Haxonuts B nmurepatype u
UHTEPHETE CBEACHUS 00
OTKPBITHH POTOHA, HEUTPOHA,
PaANOAKTUBHOCTH, O
MOJIYYEHUH U UCIOJIb30BaHUU
PaAMOAKTUBHBIX U30TOIOB
HOBBIX XUMUYECKUX
3JIEMEHTOB.

Boiaensate poiib pOCCUMCKUX
YUEHBIX B UCCIIEI0BAHMIX
ATOMHOTO Si7Jpa, OTKPBITUU
CIIOHTAHHOTO JICJICHUS SIIEP
ypaHa, pa3BUTHUH SACPHOU
SHEPTeTUKH, CO3JJaHUU HOBBIX
n30TonoB B DAAA
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(OOBenMHEHHBII UHCTUTYT
SIICPHBIX

UCClIeIoBaHMii B T. Jly0HE).
I'oToBuTH Npe3eHTaMU U
COOOIICHHS IO U3YYCHHBIM
TEMaM.

DneMeHTapHbIe
YaCTHIIBI
Su4

DNeMEHTapHbIE YaCTUIIBI.
OyHIaMEHTAIbHBIE
B3aUMOJCUCTBHUA. Y CKOPUTEIH
3JIEMEHTAPHBIX YACTHII.

AHHUT WIS,
[lepeunciisTh OCHOBHBIE
CBOWCTBA 3JIEMEHTAPHBIX
YaCTHIL.

BeiensaTs rpynmsl
3JIEMEHTaPHBIX YACTHII.
[lepeuncisTh 3aKOHBI
COXpaHEHHUs, KOTOphIE
BBITNIOJIHAIOTCS TIPU
IpEeBpaLICHUSIX YaCTHULI.
OnuceIBaTh MPOIECCHI
AHHUTWJISIIIUN YaCTHI] 1
AQHTUYACTHUI] ¥ POKICHUS
3JEKTPOH-TIO3UTPOHHBIX Hap.
Ha3wiBaTh 1 cCpaBHUBATH BHJIBI
(byH1TaMeHTaJIbHBIX
B3aUMOJCUCTBHIL.

OnuceIBaTh pojib yCKOPUTEIEH
B M3YYEHUU AIIEMEHTapHbIX
YaCTHIL.

Haxoaute B uteparype u
WHTEPHETE CBEJCHUS 00
UCTOPUU OTKPBITHUS,
3JIEMEHTAPHBIX YaCTHIL, O TPEX
JTanax B pa3BUTUU PUBUKH
3JIEMEHTAPHBIX YACTHII.
OnuceIBaTh COBPEMEHHYIO
buznyYecKyro KapTUHY MHpA.
['OTOBUTH Mpe3eHTALH U
COOOIIEHUS IO U3YYEHHBIM
TeMaM

JlaBatpb ornpeneneHne MOHATUI:

Crtpoenue Beesiennoi 9

9

ConHeuHas
cHcTeEMA.
Crpoenue u
SBOJIIOLHS
Bcenennoit
94

[TpuMeHnMOCTh 3aKOHOB (PU3UKH

JJIA 00BACHEHHS IIpUPOAbI

KOCMHUYECKHUX 00beKkTOB. CoTHeuHast
cucteMa. 3BE31bI U HICTOYHHUKH UX
sHeprun. Knaccudukanus 38E31.

Opomonus CosiHLA U 3BE3 .
lNanakTtuka. [Ipyrue rajakTUky.
IIpocTpaHCTBEHHO-BPEMEHHBIE
MaciTaObl HaOMI01aeMOoM
Bcenennoii. [Ipeacrasienue o6
spomounu Beenennoi. TéMHas
Marepus U TEMHast SHEPTUsl.

MapceK, acCTPOHOMHUYECKAs
eMHUIIA, IEPUTeNIUi, aeNni,
COJIHEUYHOE 3aTMEHHE' TyHHOE
3aTMEHHE, TUTAaHEThI 36MHOM
TPYNIbl, MJIAHETHI-TUTAHTHI,
acTepoull, METeOp, METEOPHT,
doTtocdepa, CBETUMOCTS,
npoTtyOepaHer, myibcap,
MPOTO3BE3/1a, CBEPXHOBAs
3B€3/1a, TaJIaKTHKa, KBa3ap,
KpAaCHOE CMEILECHUE, TEOPHUs

JlaBaTh omnpeieIeHue MOHSATHIA:

Ixonocuueckoe
socnumanue;
Quzuueckoe
socnumanue u
gopmuposanue
KYIbmypbl
300p08bs;
Tpyoosoe
socnumanue u
npogeccuonanv
Hoe
camoonpeoenen
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Jlaboparopnas pabota:
11.0Onpenenenue nepuoa
oOparieHus JBOMHBIX 3BE3 (110
II€YaTHBIM MaTepuaaM).
Habmronenus:

Beuepnue nabmonenus 38E31,
JIyHBI ¥ TUIAHET B TEJICCKOI HITH
OMHOKJT.

HccnenoBanue:

HccnenoBanue ABHKCHUS TBOWHBIX
3BE31 (TI0 MEYaTHBIM
MaTtepuaam)

bouboro B3peIBa, BO3pact
Bcenennoii.

Habmonate JIyny u niaHeTsl B
TeaecKon. BeigensaTs
0COOEHHOCTU CHCTEMBI 3eMIIs -
Jlyna. Pacno3HaBars,
MOICTTUPOBATh, HAOIFOIATh
JYHHBIE U COJTHECUHBIE
3aTMCHHSL.

OOBICHATD PUITUBHI U
oTyiiBbL. ONUCHIBATH CTPOCHUE
CoTHEYHOH CHCTEMEI.
[TepeuncnsTh TUIAHETHI U BUJTBI
ManbIX Tell. ONUCHIBAThH
ctpoenne CoHIIA.
HaGmronaTes coJIHEUHEIE IIATHA.
CoOmronats mpaBuiIa
0€30MacHOCTH MPU
HaOJIFOIEHUN

CouHIa.

[lepeuncnary THTUIHBIC
TPYIIIBI 3BE3/1, OCHOBHBIE
duznyeckue XapakTepUCTUKU
3B€311. OmUCHIBATH 3BOIOIUIO
3BE3]T OT POKIACHHUS 10 CMEPTH.
HaspiBath cameble sipkue
3BE3IBI U CO3BE3HUS.
[TepeuncnaTh BUABI TAIAKTHK,
OTIMCBHIBATh COCTAB M CTPOCHUE
raJlakTUK. BBIIEIATS MIICUHBIH
MyTh CPEIIU APYTHX FATAKTHUK.
Onpenensats mecto CoJIHEUHOU
cucTeMbl B ["anakTuke.
OneHuBaTh MOPSAIOK
PacCTOSTHUMN 0 KOCMHYECKHX
00BEKTOB.

OnuceIBaTh CyTh KPAaCHOTO
CMEIIEHHUS U €TO
UCIIOJIb30BaHUE TIPU U3YUYECHUU
TraJIaKTHK.

[IpuBOIUTH KpaTKOE
U3JI0KeHUe Teopuu bonbiioro
B3pbIBa U TEOPUU
pacmmpsroniencs BceeneHHON.
PaGotats B mape u rpyrre npu
BBIIIOJTHCHU U

MPaKTUYECKUX 3aJaHUM.
Hcnons3oBare MHTEpHET Mis
MOMCKa M300paKeHU
KOCMUYECKUX 00BEKTOB U
uHpopmanuu 06 ux

ue;, Aoanmayus
obyuarowezocs
K
UBMEHAIOUWUMCS
VCOBUAM
COYUANbHOU U
npUpPoOOHOI
cpeoul.
I'pascoanckoe
socnumanue.
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AT

Ly e

0CcODEHHOCTHX.
YyacTROBaThH B 00CYNKICHHA
H3BECTHBIX KOCMHMUYCCKHX
pcese/JoBanni. BriyjiensaTh
COBETCKME M POCCHACKHE
JocTiKenus B 001aCTH
KOCMOHABTHKH H
uccieoBaHus KOCMOCa.
OTHOCHTECS C yBOKECHUEM K
POCCHHCKHM YUCHBIM ¥
KOCMOHABTaM.

HaxoauTth B TUTEPATYPe H
MHTEpHEeTE CBEJICHUS Ha
3a/laHHYyI0 TEMY.

loTOBHTH Npe3eHTALMH M
coob1IeH s 110 U3yIEHHBIM
TEMaM.

IMoBTopenne (254 = 7 4 +184 U3 pe3epBHOro BPeMeEHH)

FxonozulecKoe
B0CNUMAHUE;
Duzuneckoe
gocnumanue u
cdhopmupoeanue
KyNbmypbl
200p06bA;
Tpyooeoe
goCnUMaHue u
npogheccuonans
Hoe
camoonpeoeneH
ue, Aoanmayus
obyuarowezocs
K
USMEHAIOWUMCS
YCNo8UAM
COYUANBHOU U
nPUpoOHoU
cpeowt.
I'pasicoanckoe

COI'JTACOBAHO
Ilporokon IIIMO MaremaTukw,

¢usuky ¥ uHbopMaTHk MBOY
COII Ne 2 r. Tuxoperka

oti7 .of .20_¢/{_fro,ua

Llvpsepa H..®..

COI''TACOBAHO

eéocnumanue

Oranecsu H.IO.

#0Y 8 2024 rona
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