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[Iporpamma pa3paboTaHa B COOTBETCTBUU C DemepalibHBIM TOCYAapCTBEHHBIM
o0pa3oBaTeIbHBIM CTAHIAPTOM CPEHEro 0011Iero 00pa3oBaHus

C YYETOM aBTOPCKOM mporpammbl «DPusnka. YryOsieHHbl ypoBeHb. 10-11kacchr:
pabouas mporpamma k JuHuM YMK B.A.KacksiHOoBa: yuyeOHO-METOIMYECKOE
nocobue / B.A.Kacwsanos, N.I'Bnacosa. -M.: [Ipoda, 2017.

¢ yuetom YMK: ®usnka (yriay6néansiii ypoBerb) 10-11 kmaccel, Kacesno B.A.
M. JIpoda, 2020



IHOACHUTEJIBHAS 3AIIMCKA

JHanHast pabouasi mporpamma COCTaBJIEHa HA OCHOBE aBTOPCKOM MPOTrpaMMBbl
«®u3uka. YrnyoneHHslli ypoBeHb. 10-11kmaccel: pabodas mporpamMma K JIMHUU
YMK B.A.KacesHoBa: ydeOHO-Meroaudeckoe mocobue / B.A.KacesHoB,
N.I''Bnacoga. -M.: JIpocda, 2017.

ABTOpCKasi MporpaMMa B COOTBETCTBMM C TpeOoBaHusMU DenepanbHOro
TOCYIapCTBEHHOTO O00pa3oBaTeNbHOTO cTaHaapra orBoauT 350 wyacoB s
00s13aTeIbHOTO W3y4eHUs (M3MKH Ha YIIYyOJEHHOM YPOBHE CpEIHEro OOIIero
oOpa3oBaHus (U3 pacueTa 5 4acoB B HEJENIO MPHU MPOAOLKUTEIBHOCTH YUYEOHOTO
roaa 35 Hezgenb). YueOHblil mnan 'bOY KIIN «KybaHckuid ka3auyuil KaaeTCKUN
xopirycy» orBoguT 340 yacoB B 10 A, 11A knaccax, u3 pacuera 5 4acoB B HEJIEIIO
IIPU NPOIOJKUTEILHOCTH YueOHOro roga 34 Henenu.

1.IINTAHUPYEMBIE PE3YJ/IBTATBI OCBOEHHUA YYEBHOI'O
NMPEIMETA «®u3uka 10-11kaaccb»

JIMUHOCTHBIE pe3yabTaTbl BOILUIOIIAIOT TPaJUIUMOHHBIC pOCCHﬁCKHC
COOMOKYJIBTYPHBIC N AYXOBHO-HPABCTBCHHBLIC HCHHOCTH, IMPHUHATHIC B O6IHCCTB€
HOPMBI IIOBEACHUA, OTPAKAIOT TOTOBHOCTD o6yqafoumxc;1 PYKOBOJACTBOBATbLCA UMHU
B )XHN3HH, BO B3aI/IM0I[€I‘/IICTBI/II/I C APYIUMHU JIFOOABMH, IIPpU IIPHUHATHH COOCTBEHHBIX
pGIHGHI/If/'I. Onu JOCTHUI'arOTCiA B CIHUMHCTBC y‘I€6H0ﬁ U BOCHHUTATEILHOMN
ACATCIIBHOCTH B IIPOLCCCC PA3BHUTHUA Y O6y‘-IaI-OHII/IXC}I YCTAaHOBKH Ha PCIICHHC
IMPAKTHYCCKUX 3ala4 COI.[H&JIBHOﬁ HAIIPAaBJICHHOCTH M OIIbITa KOHCTPYKTHUBHOI'O
COMMAJIBHOIO  IMOBCACHHUA IIO0 OCHOBHBIM  HaIIPpABJICHHUAM BOCHHUTATEIILHON
ACATCIBHOCTH, B TOM YHCJIC B 4YaCTH:

1. [TaTpuoTn4yecKkoe BOCIIUTAHUE!

- IPOSIBJIEHNE UHTEPECA K ICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUKCKOMN
(bu3nYecKoil HayKH;

- LIGHHOCTHOE OTHOIIIEHHE K JTOCTUKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB.
2. I'paxaaHcKoe U AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

- TOTOBHOCTb K aKTUBHOMY y4YaCTHIO B 00CYXIEHUH 00IIECTBEHHO 3HAYMMBIX
U 3TUYECKUX NPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM NMPUMEHEHUEM JIOCTHKEHUHN
busuKy;

- OCO3HaHWE BAXKHOCTH MOPAIBHO-ITUYECKUX NPUHIUIIOB B JIEITEIBHOCTH
YUYEHOTO.
3. IcreTnYecKoe BOCIIUTAHHE:

- BOCTIPUSITUE ICTETUUECKUX KauecTB (PU3MUECKON HayKu: €€ TapMOHUYHOTO
MTOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH.
4. IleHHOCTH HAYYHOI'0 TO3HAHMS:

- OCO3HaHHWE LIEHHOCTH (PU3NYECKOM HAyKHM KaK MOIIHOTO MHCTPYMEHTa
[I03HAHHUSI MHpPA, OCHOBBI PA3BUTUSA TEXHOJOTMH, BAXXHEHILIEH COCTaBIAIOLLEH
KYJIbTYDBI



- pa3BUTHE HAy4YHOU JHOO03HATEIHHOCTH, MHTEpPECA K HCCIIEI0BATEIbCKON
JIESTCIBHOCTH.

5. ®opmupoBaHue KYJbTYPbI 310POBbS U SMOIUOHAIBHOTO 0J1ATONOJIYYHUS:

- 0OCO3HaHUE IIEHHOCTU 0e30MacHOT0 00pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXKHOCTU TpaBUJl 0€30MacHOTO TIOBEJCHUS Ha
TPAHCIOPTE, HA AOPOTaX, C AIEKTPUUECKUM U TEILIOBBIM
000pyZIOBaHUEM B JJOMAIITHUX YCIOBUSX;

- c(hopMHUpPOBAHHOCTH HaBbIKa pedIeKCHH, MPU3HAHHUE CBOETO IMpaBa Ha
OImMOKY M TaKOT'0 K€ MpaBa y JPyroro yejaoBeka.

6. TpynoBoe Bocniuranme:

- aKTUBHOC y4YacTHE B PCIICHHM IMPAKTHYECKHX 3a1ad (B pamMKaxX CEMbH,
IIKOJIBI, TOpoAa, Kpas) TEXHOJOTHUYECKOM U COIMajJbHOM HaIpaBJIEHHOCTH,
TPeOYIOUIUX B TOM YHUCJIE U (PU3UUCCKUX 3HAHUU;

- HIHTEPEC K MPAKTUYECKOMY U3YUCHUIO TPOoeCcCUid, CBI3aHHBIX ¢ (PUBUKOIA.
7. IkoJ0rn4ecKoe BoCnuTaHue:

- OpHUEHTAllMsS Ha MPUMEHEHUE (PU3MYECKUX 3HAHWUM JJIsl pEIICHUs 3a7ay B
00J1acT OKpY>Karollen Cpeibl, IIIAHUPOBAHUS TTOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEeH CPe/Ibl;

- OCO3HaHUE TI00AIbHOTO XapaKTepa AKOJOTHUECKUX MpoOJieM U MyTell ux
pelieHus.

8. AxanTanusi o0y4yamouerocsi K M3MEHAIOIINMCH YCJIOBHAM COMUAIBbHON W
NPUPOJHOMN Ccpeabl:

- MOTPEOHOCTh BO B3aUMOJCHCTBHHM TMPHU BBIMOJHEHUH HCCIICIOBAHUN |
MIPOEKTOB (PU3MUECKOIN HAIIPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHX;

- TIOBBIIIEHWE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 IPAKTUUECKYIO
JIESATCIbHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUM, B TOM YHUCJE
dbopMyIHpoBaTh UACH, TOHATHUS, TUTIOTE3bI O GPU3UUECKUX 0OBEKTAX U SABJICHUSX;

- 0oco3HaHue AeUIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B
00JacTH (PU3HKHY;

- TUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETCHUH HOBBIX (DU3MUECKUX
3HAHUI;

- CTPEMJICHHE aHAJIM3UPOBATh U BBISABIISATH B3aUMOCBSI3U MPUPO/IbI, 00IIIECTBA
1 DKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHNEM (PU3MUECKUX 3HAHUIA;

- OIIEHKa CBOUX JCHUCTBUM C Yy4ETOM BIMAHHUS Ha OKPYKAIOIUIYIO Cpeny,
BO3MOJKHBIX TJI00aJIbHBIX TTOCIIEICTBHH.

MeTanpeaMeTHbIe pe3yJIbTAThI:
=Pezynsaimuenvie yHusepcaivhbie yuebHvle Oeticmeus
-CaMOCTOATENIbHO OIpPEAeATh eI, CTaBUTh U (POPMYIMpPOBaTH COOCTBEHHBIE
3aJlaud B 00pa30BaTEeNbHOM AESITEIbHOCTU U KU3HEHHBIX CUTYAIIUsX;
- OLICHMBATh PECYPChI, B TOM YHUCJE BpeMs U JApyrve HeMaTepHUallbHbIE PECYPCHI,
HE0O0XOIUMBbIE JJIsI TOCTUKEHUS TTOCTaBICHHOW LIETIH;
- COMOCTABJISITh UMEIOIIKMECS BO3MOKHOCTU U HEOOXOUMBIE JIJIsl AOCTHXKEHUS LIETTN

pecypchl;



- OPraHu30BbIBATh Y(PPEKTUBHBIN TOUCK PECYPCOB, HEOOXOAMMBIX IS IOCTHIKCHUS
MOCTABJICHHOM 11€JIH;

- ONPENEIISITh HECKOJIBKO My TEN JOCTHXKEHUS MOCTABICHHOM LIEIIH;

- BBIOMPATH ONTUMAJILHBIN MyTh IS TOCTIKEHUS 1eJIH C YIETOM 3(PPEKTUBHOCTH
pPacxo0BaHUS PECYPCOB M OCHOBBIBASICh HA COOOPAKEHUSIX ITHKU U MOPAJIH;

- 3aJ1aBaTh MAPAMETPBI U KPUTEPUHU, IO KOTOPBIM MOXKHO OINPEAEIUTh, YTO LEIb
JIOCTUTHYTA,;

- COMNOCTABJIATH MOJYYEHHBIA PE3ylbTaT ACATEIBHOCTU C MOCTABJICHHON 3apaHee
LIETIBIO;

- OIICHMBATh IIOCJICJCTBUS JIOCTMDKCHHMS TIOCTaBJICHHOW IIeIM B Yy4ueOHOM
JeATEIIbHOCTH, COOCTBEHHOM KU3HH U )KM3HU OKPYKAIOIINX JTFOJICH.
»[lo3Hasamenvhble YHUBEPCAIbHbIE YYeOHbIE OeliCmEUs

BBINYCKHUK HAY4YUTCS:

- KpUTUYECKHU OIIEHUBATh U UHTEPIPETUPOBATH MHPOPMALIMIO C PA3HBIX MO3UIIMIA;

- pacmo3HaBath U (PUKCUPOBATH MIPOTUBOPEUUS B MH(OOPMAIIMOHHBIX UICTOYHUKAX;

- WCIOJIB30BaThb  PA3JUYHBICE  MOJEIBbHO-CXEMATHYECKUE  CpPEACTBA A
MpEACTaBICHUS BBISIBICHHBIX B MH(DOPMAIIMOHHBIX UCTOYHUKAX MPOTUBOPEUHIA;

- OCYIIECTBIISATh Pa3BepHYThIH MH(GOPMAIMOHHBIN MOKUCK U CTABUTh HA €r0 OCHOBE
HOBbIE (YueOHbIC U MTO3HABATEIbHBIC) 3a]1aUH;

- KICKaTh U HaXOUTh 000OIIEHHBIE CIIOCOOBI PEIICHUS 3a/1a4;

- MPUBOJIUTH KPUTHICCKUE apTYMEHTHI KaK B OTHOIIICHUH COOCTBEHHOTO CYKJICHHS,
TaK U B OTHOIIEHHWU JCUCTBUN U CYKIECHHUM JPYyTOro;

- aHAIM3UPOBATh U MPEOOPA30BBIBATH ITPOOIEMHO-TTPOTUBOPECUMBHIC CUTYAITUH;

- BBIXOJIUTH 3a paMKH Y4e€OHOIo IpeamMeTa T OCYIICCTBIATH IIeJICHAPaBICHHBIM
MTOMCK BO3MOXXHOCTH IITMPOKOTO TIepeHOCca CPEJICTB U CIIOCOOOB JICHCTBUS;

- BBICTpaWBaTh HWHIWBUAYAJIbHYIO OOpa30BaTCIbHYI0 TPACKTOPHUIO, YUHUTHIBAS
OTPAHUYEHHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHHS;

- MCHSTh U YAEP>KUBATh Pa3HBIC MO3UIIMU B MTO3HABATEILHOU JEATENbHOCTH (OBITh
YYEHUKOM U yduTeseM; (GOpMyIUpoBaTh 00pa30BaTEIbHBIN 3aPOC U BHITIOIHATH
KOHCYJIbTaTUBHBIE (DYHKIIMU CaMOCTOSITENIbHO; CTaBUTh MPOOJeMy U paboTaTh HaJl
€€ PEUICHHEM; YIPABIATH COBMECTHOM IIO3HABATEIILHON AEATENBHOCTHIO U
MOTYUHSITHCSA).

» KommynuxamusHvle yHugepcanivhvie yueonvie 0eticmeausl

BhIITyCKHUK HAyYUTCS:

- OCYHIECTBJIATH JICJIOBYI0 KOMMYHMKAIIMIO KaK CO CBEPCTHHKAMH, TaK M CO
B3POCIBIMH (KaK BHYTpU 00pa30BaTeIbHON OpraHU3aIliK, TaK U 3a €€ MpeeIamMu),
no0MpaTh MApPTHEPOB MJIsl JIEJIOBOM KOMMYHMKAITUU MCXOAS W3 COOOpakKeHUi
pe3ybTaTUBHOCTU B3aUMOJICHCTBUS, @ HE JIMYHBIX CUMITATUM;

- IPY OCYIIECTBIECHUU T'PYIIIOBON PabOThI OBITh KaK PYKOBOIUTENIEM, TaK U YJIEHOM
KOMaH/Ibl B Pa3HBIX pOJIsiX (T€HEpaTop ueH, KpUTUK, UCTIOTHUTEIb, BHICTYIAIOIINM,
AKCIIEPT U T.11.);

- pa3BEpHYTO, JIOTMYHO W TOYHO H3Jararb CBOK TOYKY C HCIOJb30BAHUEM
a7IeKBaTHBIX (YCTHBIX U MMUChbMEHHBIX ) SI3bIKOBBIX CPEJICTB;




- pacrno3HaBaTh KOH(MIMKTHBIE CUTyallMM WU IpeaoTBpaliarb KOH(IMKTHL A0 UX

aKTUBHOM (pa3br;

- KOOPJMHUPOBATH U BBHINOJIHATH padOTy B YCIOBUAX PEAIBHOrO, BUPTYaJbHOTO H

KOMOMHHPOBAaHHOTO B3aMMOJICHCTBUS;

- COIVIAaCOBBIBATh IMO3WIMU YJIEHOB KOMaHJABI B Ipolecce paboThl Haj OOIIMM

IPOAYKTOM/pEIICHUEM;

- TOpPeACTaBIATh NYOIMYHO pE3yabTarbl HHJIWMBHIYaJIbHOW M  TIPYNIIOBOM

NEATEIbHOCTH, KaK IIepesl 3HAKOMOM, TaK U IEpe]l HE3HAKOMOM ayqUTOPHUEN;

- Mo10MpaTh MapTHEPOB AJI JEJIOBOM KOMMYHUKALMU, UCXONs U3 COOOpaKeHUIl

PEe3yJIBTaTUBHOCTH B3aUMOZCHCTBUSA, @ HE JINYHBIX CUMITaTUM;

- BOCIIPUHMMATh KPUTHUYECKHE 3aMEUaHUsI Kak pecypc COOCTBEHHOTO Pa3BUTHUS;

- TOYHO M €MKO (OpMyaHpOBaTb KaK KPUTHUYECKHE, TaK U OJ0OpUTENIbHBIE

3aMEUYaHMsl B aJpec ApyTux JIofed B paMKax JeJoBOM M oOpa3oBaTelnbHOMN

KOMMYHHUKAIIMH, H30€ras Mpu 3TOM JIMYHOCTHBIX OIIEHOYHBIX CYXICHUM.
IIpenmeTHbIe pe3yJbTaThbl:

BhIlTyCKHUK Ha YIITyOJI€HHOM YPOBHE HAYUUTCS:

- OOBSICHATP W aHAJU3UPOBaThb pPOJb M MECTO (PU3HKUM B (POPMUPOBAHHUH

COBPEMEHHOW HAyYHOM KapTUHBI MHpA, B PA3BUTHU COBPEMEHHOM TEXHHUKUA M

TEXHOJIOTHH, B PAKTUYECKOMN AEATEIBHOCTH JIFONICH;

- XapaKTepu30BaTh B3aMMOCBSI3b MEXNIy (PU3MKON M JIPYTUMHU €CTECTBEHHBIMU

HayKaMH;

- XapakTepH30BaTb CHCTEMHYIO CBSI3b MEXKJy OCHOBOIIOJIATAIOIIMMH HAy4YHBIMU

HOHSTUSMHU: MPOCTPAHCTBO, BpeMs, MaTepusl (BELIECTBO, I0JIE), ABHKEHUE, CHUIIA,

DHEPIHUS;

- IOHUMATh U OOBSICHATH LEIOCTHOCTD (PU3HUECKOM TEOpUH, pa3inuyaTh IPaHULIBI €€

IPUMEHUMOCTH U MECTO B PANY APYTUX (PUBNYECKUX TEOPUIA;

- BIAJAETh MpPUEMaMU TIOCTPOCHUS TEOPETUYECKUX JOKA3aTelIbCTB, a TaKxkKe

MIPOTHO3UPOBAHMS OCOOCHHOCTEW MPOTEKAHMS (PU3NYECKHUX SIBJIEHUI U MPOLIECCOB

Ha OCHOBE MOJYYEHHBIX TEOPETUYECKUX BBIBOIOB U JJOKA3aTEIbCTB;

- CaMOCTOSITEIbHO KOHCTPYUPOBATh SKCIIEPUMEHTAIbHBIE YCTAHOBKY JJIs1 IPOBEPKHU

BBIIBUHYTBHIX  TUIOTE3, PACCUUTHIBaTh AOCONIOTHYIO U  OTHOCUTEIBHYIO

MOTPELIHOCTH;

- CAMOCTOSITENBHO IJIAHUPOBATH U MTPOBOAUTH (PU3HUECKUE IKCIEPUMEHTHI;

- pelaTh NPaKTUKO-OPUEHTUPOBAHHBIE KAu€CTBEHHBIE U PAacUETHbIE (PU3NUYECKUE

3aJjaud Kak C OMOpOM Ha M3BECTHbIE (DU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTU U

MOJICJIM, TaK ¥ C OTIOPOM Ha TEKCTHI ¢ M30BITOUHON MH(POPMAIIHCH;

- OOBSICHATH TpaHUIBl TNPUMEHEHMS] HU3YyUEHHBIX (U3MUECKHX Mojenel mnpu

peieHnu GU3NYECKUX U MEXKIPEIMETHBIX 3a/1a4;

- BBIJCNATH THUIOTE3bl HAa OCHOBE 3HAaHUS OCHOBOIOJATAIOIMIUX (UINYECKUX

3aKOHOMEPHOCTEN U 3aKOHOB;

- XapakTepu30BaTh MIOOANbHBIE MPOOJIEMBbI, CTOAIIME MEpell YEIOBEYECTBOM:

HYHEPTreTUYECKHUE, CHIPHEBBIC, DKOJIOTMYECKUE U POJib (PU3MKU B PEIICHUH 3THX

npobiem;

- OOBSICHATh MPUHLIUIBI PAOOTHI U XapaKTEPUCTUKHU M3YYEHHBIX MAaIlUH, TPUOOPOB

Y TEXHUYECKUX YCTPOUCTB;




- OOBACHATH YCIOBUS TIPUMEHEHHUS (PU3MUECKHX MOJENIeH TMpU PEIICHUU
bu3NYecKnX 3a1ad, HAXOIWUTh AJCKBATHYIO MPENJIOKCHHON 3ajade (PU3NUYECKYIO
MOJIeTTh, pa3pemiath mpoodjieMy KaKk Ha OCHOBE HMMEIONIUXCS 3HAHWMA, TaK U TPHU
IIOMOIIIM METOJIOB OIICHKH.

BoinyckHMK Ha yriy0JieHHOM YPOBHE TMOJYYHUT BO3MOKHOCTH
HAYYUTbCH:

MPOBEPSTh  IKCHEPUMEHTAJIBbHBIMU  CPEICTBAMHU  BBIABUHYTBHIE  THIIOTE3HI,
dbopmynupys 1eJb HMCCJIEAOBaHWS, Ha OCHOBE 3HAHHUS OCHOBOIIOJAraoIIUX
(bU3nIECKNX 3aKOHOMEPHOCTEH U 3aKOHOB;

ONHUCHIBATh M AHAJIM3UPOBATH IMIOJYYEHHYIO B PpE3yJbTaTe IPOBEACHHBIX
(bU3UYIECKUX IKCIIEPUMEHTOB MH(OPMAIIUIO, OTIPEICTIATh €€ JOCTOBEPHOCTD;

MOHUMATh M OOBSICHATh CHUCTEMHYIO) CBSI3b MEXKAY OCHOBOIIOJIAraroliMH
HAayYHBIMU TIOHATHSAMHU: IIPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, II0JE),
JIBUKEHHE, CUJIA, DHEPI U,

pelIaTh AKCIEPUMEHTAIBHBIE, KAYECTBEHHBIE W KOJWYECTBCHHBIE 3a7a4yu
OJIUMIUATHOTO YPOBHSI CIIOKHOCTH, HCTOJNB3Yys (PU3MUECKHE 3aKOHBI, a TaKkKe
ypaBHEHHUS, CBA3bIBAIONINE (DU3NUECKUE BETUYUHBI;

aHaJIM3UPOBAaTh TPaHUIBl MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, IMOHUMATH
BceoOImMid  xapakTep  (GyHIAMEHTAJIBbHBIX 3aKOHOB M OTPAaHUYECHHOCTH
HCIIOJIb30BaHMS YACTHBIX 3aKOHOB;

dbopMyIHpoBaTh W peEIIaTh HOBBIE 3a/Ja4M, BO3HUKAIOIIME B XO0J€ Y4eOHO-
HCCJIEI0BATEIILCKON 1 MPOEKTHOMU JIEATEIIBHOCTH;

YCOBEPIIICHCTBOBATh MPHUOOPHI M METOJIbI HCCIEIOBAHUS B COOTBETCTBHHU C
MMOCTaBJICHHOM 3aJ1auci;

HCIIOJIb30BaTh METOJbl MATEMAaTUYECKOTO MOJEIUPOBAHUSA, B TOM YHCIIE
MPOCTEHIINE CTATUCTUUCCKHUE METOIBI JIJIs1 00pabOTKH Pe3yJIbTaTOB SKCIIEPUMEHTA.

2. COAEP KAHUME YYEBHOI'O NIPEJIMETA «®u3uka»
10 kaace

1.BBenenue (3 yaca)
Du3uka 6 NO3HAHUU eulecmea, nois, NPocmpancmea u epemenu (34)
Bo3nukHoBeHue (pu3MKH Kak Hayku. ba3oBbie pusnueckre BeTUYUHBI B MEXaHUKE.
DTanoHbI JJIMHBI, BpEMEHU UM Macchl. KpaTHble n nonbHbIe equHuIbl. Ousnka u
KynbTypa. Opranel 4yBCTB M mporecc no3HaHus. OCOOCHHOCTH HAay4YHOTO
skcriepuMenTa.  DyHaaMeHTanbHble — QU3NUECKHe  Teopuu.  MojelbHbIe
npubmmkenus. Ilpenenst mnpumenuMoctd  pusmyeckoit Teopuu. [mmoresa
Hemokputa. Monenu B mukpomupe. [Inanerapuas Moznenb aroma. DiieMeHTapHas
yactuia. Buasl B3aumoneiictBuil. @yHaamMeHTalbHbIe B3auMoieicTBUsl. OCHOBHbBIE
XapaKTePUCTUKHU (PYHIaMEHTAIBHBIX B3auMOIeCcTBHM. B3anMoneiicTBie Kak CBsI3b
CTPYKTYp BEILIECTBA.
2. Mexanuka (66 yacos)
Kunemamuxa mamepuanvnoit mouxku (23 u)
Mexanuueckoe aswxeHue. MarepuanpHas Touka. Teno orcuera. TpaeKTopus.
Cucrema orcuera. 3aKOH JABMIKEHUS Tella B KOOPAMHATHOM M BEKTOPHOU (opme.
[Iepememienne. Cnoxenue nepemenieHui. [lyts. Paznuumne nmytu u nepemenieHusl.



EBknunoBocTs  ¢usnyeckoro npocrpaHcTtBa. CpenHsas 1yTeBas CKOPOCTb.
MrHoBeHHast ckopocTb. OTHOCUTENBbHAS CKOPOCTh. PaBHOMEpHOE MPSMOIMHEMHOE
neumxenne. ['papuk cxkopoctu. I'paduueckuii crnocod HaXOXKIECHUS MEPEMEIICHUS
Opyd  pPAaBHOMEPHOM  NPSIMOJIMHEWHOM  JIBHOKEHHH. 3aKOH  PABHOMEPHOIO
IPSIMOJIMHEWHOTO ABMKeHUs. [ paduku 3aBUCUMOCTH KOOPIMHATHI TEJa U MPOESKIIUU
CKOPOCTM OT BpPEMEHM NPU PABHOMEPHOM IPSAMOJIMHEHHOM JIBUKCHUU.
MrHoBeHHOE  ycKOpeHHE. TaHreHmManibHOE MW HOPMAJIIBHOE  YCKOPEHHE.
PaBHOyCcKOpeHHOE  mpsMoiMHENHHOe — JBwxkeHune. CKOpocTh  Tejma  IIpHU
PaBHOYCKOPEHHOM IPSIMOJIMHEWMHOM ABM>XKeHUU. [ padpruecknii cnocod HaxoxAeHUs
NEPEMEIICHUS] IIPU  PABHOYCKOPEHHOM NPSIMOJMHEHHOM JBWXKCHUHM. 3aKOH
PaBHOYCKOPEHHOIO IIPSIMOJINHEWHOTO JIBUKCHUS. PaBHO3amesieHHOE
IPSMOJIMHEWHOE JBIKEHUE. 3aBUCUMOCTh IIPOEKIMU CKOPOCTH Tela Ha 0Chb X OT
BPEMEHU IIPU PAaBHONIEPEMEHHOM JBUKEHUH. 3aKOH PAaBHOIIEPEMEHHOTO JBUKCHUS.
[laneHue Ten B OTCYTCTBHUE CONPOTUBIIEHHUS BO3AyXa. YCKOpEHHE CBOOOIHOIO
nagenus. Ilagenme Tenm B Bo3myxe. Ipaduueckoe  mpeacTaBieHUE
PABHOIIEPEMEHHOTO JBWXEHUA. OIHOMEpPHOE NABWIKEHHE B II0JE TSKECTH MPHU
HaJlMyue HA4aJdbHOM CKOPOCTH. balmmmcThyeckoe NBWXKEHUE. YpaBHEHHUE
OQITUCTUYECKOM TpaeKkToOpuH. BiusHHE CuIbBl CONPOTHBICHHS BO3JyXa Ha
OQIITUCTUYECKYIO TpaekTopuio. llepuoanueckoe JABMKEHHME W €r0  BHIBL
PaBHOMEpHOE IBUKEHHE MO OKpPYKHOCTU. CrocoObl ONpenereHusl MOJOKEHHUE
YacTUIbl B IPOCTPAHCTBE B MPOU3BOJBHBII MOMEHT BpeMmeHu. dasza BpamieHus,
JUHEWHAs U YIJIOBasi CKOPOCTH TeJja, IEPUO U YacToTa BpaleHus. BeiBoa hopMyibl
LHEHTPOCTPEMUTEIBHOTO  yCKOpeHus. [apMonuueckue koneOanusa. Yactora
KoJie0aHui. 3aBUCHUMOCTbh KOOPAMHATHI, TPOEKIIMIA CKOPOCTH U YCKOPEHUS Ha 0Cb X
OT BPEMEHH IPH KOJIeOATEIbHOM JABUKEHUU.

Junamuxa mamepuanvnoit mouxu (12 u)

[Tpunmun wuHepuuu. OTHOCHUTENBHOCTh ABMXKEHUS M TOKOos. VHepuuanbHbIe
cucteMbl otcuera. IlpeoOpazoBanusa [anunes. 3akOH CIHOXKEHHUS CKOPOCTEH.
[TpunMn OTHOCHUTEIBHOCTHU Namnies. [TepBerit 3aKOH Hrrorona.
OKCIIEpUMEHTAIbHbIE TOATBEPKACHUSA 3akoHa wuHepuuu. Cuia — mNpUYMHA
M3MEHEHHUsI CKOPOCTH TEJ, MEpa B3auMoAencTBus Ten. MuepTtHocTh. Macca tena-
Mepa uHeptHocTH. [Ipuniun cynepno3unuu cuii. Bropoit 3akon Hetorona. Tpetuii
3akoH Hprorona. IIpumepsl nencTBusS M NPOTUBOACHCTBUSA. |paBUTALlMOHHBIE U
AJIEKTPOMAarHUTHBIE CHJIBI. 3aKOH BcemMupHoro TtiaroreHus. OmnbiT Kapenaumia.
I'paButanmonnas nocrosHHas. Cwia TspkecTd. PopMyna JUisl pacdera yCKOPEHUS
CBOOOJHOTO MaJeHUs. DJNEKTPOMAarHUTHas Npupoda yrpyroctu. MexaHuueckas
Mozenp Kpuctamia. Cuna peakiuu ONopbl M cujla HarsbkeHus. 3akoH ['yka. Bec
tena. Cuna tpenus. Bunsr Tpenus. Koaddunuent tpenus. [Ipumenenue 3akoHOB
HproToHa. Anroput™ perieHus 3a1ad no JMHaMHUKe.

3akonwl coxpanenus (14 u)

Nmnynec Tena. Ummynbe cunbl. bonee ob6mias GopMyaupoBKa BTOPOTO 3aKOHA
Herorona. 3amkHyTass cucrema. MMImynbC CHUCTEMBI Tell. 3aKOH COXPAHEHUS
uMIyiabca. PeakTuBHOE NIBH)KEHHE pakeTbl. MHorocryneHuarsie pakeTsl. Pabora
CWJIbL. YCJIOBHS, TPU KOTOPHIX pabOTa MONOKHUTENbHA, OTPULIATENIbHA U PaBHA HYIIIO.
PaGora cun peakumu, TpEeHUsT U TSAKECTH, JCUCTBYIOIIMX Ha TeO,



COCKAJIb3bIBAIOIIEE C  HAKIOHHOM  IIOoCKocTU.  [loTeHumanbHas — cuia.
[TorenmmanpHas sHeprus Tena. CBA3b MOTEHIMATBLHOW YHEPTUU Tella U pabOThI
CUJIbI TskeCTH. [I[pUHIIMTT MUHUMYMa MOTEHIUAIBHOM SHeprun. Buibl paBHOBECHSI.
PaGora cuner Tskxectu. [loTeHnnansHas SHEPrus Tejda B TPaBUTAIMOHHOM IIOJIC.
PaGora cunel ympyroctu. lloTeHnmanbHass »HEprus Tella TMPU  YIPYTOM
B3anmonencTeuu. Kunetnueckas sueprus tena. Teopema 0 KHHETUYECKOM SHEPTHH.
Cpenusst 1 MrHoBeHHass MOITHOCTU. [lonHasi MexaHWYeckass PHEPTUsl CUCTEMBI.
3akOH HM3MEHEHMSI MeXaHW4YecKorM nsHepruu. KoHcepBaTHBHasg cHCTEMA. 3aKOH
COXpaHEHHUsI MEXaHU4YeCKOW sHepruu. [IpuMeHeHrne 3aKoHa COXpaHEHHs SHEPTUU.
Bunpl cronkHOBeHMH. AOCOJIIOTHO HEYNPYTHM yAaap U aOCOTIOTHO YNPYTUN yaap.
VYrpyroe neHTpaabHOE CTOJIKHOBEHUE OMIIbSIPIHBIX IIAPOB.

Jlunamuka nepuoouueckozo osuxccenus (7 u)

dopma TpaeKTOpUH TeJ, IBUKYIIUXCS B TPpaBUTAIMOHHOM Tose 3emiu. [lepBas u
BTOpasi KocMHueckre ckopocTh. CBOOOMHbBIE KOJIEOAHUS TPYKUHHOTO MAasTHUKA.
XapakTepuCTUKN CBOOOJHBIX KOJICOAHUM: TMEpUOJ, aMIUIUTYAQ, MUKIUYEeCcKas
yactota. ['paduk CcBOOOAHBIX TapMOHMYECKHX KoyieOaHui. CBS3b SHEPrUH U
aMIUTUTYJbl CBOOOJHBIX KOJICOAHUN TMPYXKUHHOTO MASsTHHKA. 3aTyXaroliue
KoJieOaHus U ux rpaduk. Anepuoandeckoe aBuxeHne. CTaTUCTUYECKOE CMEIIICHHUE.
Boinyxnennbie konebanus. Konebanus B cucTeme, HaXOJSIIEHCS B COCTOSHUU
0e3pa3IMuHOro paBHOBecHs. BBIHYKIEeHHbIE KOJIeOaHUSI MPYKUHHOTO MasTHHKA.
3aBUCUMOCTh aMILTUTYbl BBIHYKJIEHHBIX KOJIEOAHUN OT YacTOTHI BBIHYKAAIOIIEH
cunbl. Pesonanc. [IpuMepsl pe3oHaHca B IPUPOAE U TEXHUKE.

Cmamuka (4 v)

Bo3MoxkHbIE THUIBI JBUKEHHMS TBEPAOro Teja. AOCOIIOTHO TBEpPAOE TeO.
[ToctynarenpHOE U BpalaTeIbHOE JBUKEHHS a0COIIOTHO TBEPJOTO TeJa. YCIOBUE
CTaTUCTUYECKOTO PABHOBECHUS ISl TMOCTYINAaTEIbHOro JABWXKeHUsA. [Ipumepbl
CTaTUCTUYECKOTO PABHOBECHUA [JISl MOCTYyNaTENbHOTO ABUXKEHUA. LIeHTp TskecTn
cUMMETpUUHBIX Tell. LleHTp Tskectu Ten. Moment cuibl. [lnedo cunbl. YcnoBue
CTaTUYECKOTO PaBHOBECHS BpallaTeIbHOTO JBWKeHUsA. LleHTp Tskectn (LEHTP
Macc) CUCTEMbI MaTepHAJIbHBIX TOYEK U TBEPJOTO Tena. [[BukeHue 1eHTpa Macc.
BivsiHue BHEIIHMX ¥ BHYTPEHHUX CHUJI HA JIBUOKEHUE LIEHTPA MAacC CUCTEMBI Tel.
Penamusucmckan mexanuka (6u)

OmneiT Maiikenbcona—Mopiu. CyIIHOCTb CTIeIMaibHON TEOPUU OTHOCUTEIBLHOCTH
OiiHmreitHa. [locTynaTel TEOpUM OTHOCUTENIBHOCTU. KpUTHUECKHil painyc YepHOil
neIpbl — paauyc [lIBapumunsaa. ['opu3oHT coObITHI. Bpems B pa3HBIX cHcTeMax
orcueta. llopsgox crnemoBaHue  coObITHil. OIHOBPEMEHHOCTh  COOBITHH.
CoOctBeHHOE BpeMs. D(dekT 3aMenieHHs BpeMeHU. PelsTHBUCTCKUN 3aKoH
CJIOXEHUs cKopocTeil. CKOpOCTh PacpOCTPAaHEHHUSI CBETOBOTO CUTHAJA. DHEPTHs
MOKOsI. 3aBUCUMOCTb JSHEPrUHU Teja OT CKOPOCTU. DHEPrusi CBOOOAHOM YaCTHUIIBI.
B3anMoCBsI3b MAacChl U SHEPTUHU.

3. Mouiekyasipaas pusuka (49 yacos)

Monexynapuasa cmpykmypa eeuwecmea (4u)

CtpoeHnue aToma. 3apsgHoe U MmaccoBoe unciio. M3otomnsl. Jlegekt macchl. AToOMHas
equHuiia maccbl. OTHocuTeNbHass aromHas Macca. KonudecTBo BellecTBa.



Monspuas macca. [TocrostnHast ABoraapo. Buasl arperatHbix coctosinuil. @a3oBblii
IIEPEXOI. YnopsnoueHHas MOJIEKYJISIpHAs CTPYKTypa-TBEPAOE  TEJO.
HeynopsinoueHHble MOJIEKYJIIPHBIE CTPYKTYPBI -KUIAKOCTb, ra3, IiasmMa. Y CJI0BUs
uaeanpHoro rasa. Monusanus.

Monekynapno-Kunemuueckas meopus uoeanvHo2o 2aza (14u)

®duznyeckass MOJENb HJeaNbHOro rasza. CTaTUCTUYECKUH METOJ ONMCAHUS
MOBEIECHMUS ra3a. MaKpOCKONIMYECKME W MHKPOCKOIIMYECKHE IAPAMETPBI.
Pacnpenenenne dacTul, WAEadpHOrO rasa IO JABYM I[IOJOBMHAaM COCY/[a.
Craructuueckuii uHTepBail. Pacnipenenenue yactuil no ckopoctsaM (onbIT LlTepHa).
Pacnipenenenne wmoJekyn 1o ckopoctsM. Haumbosee BeposiTHas CKOpPOCTb.
Temneparypa. AOcomoTHBIM Hynb Temneparypbl. Ilkanbr Temmneparyp. CBsi3b
MEXKy TEMIIEpaTypHbIMHU IIKajgaMHu. CKOPOCTh TEIUIOBOTO IBHKECHHS. JlaBieHue
uaeanbHOro rasa. OCHOBHOE YpPaBHEHHE MOJEKYISAPHO-KUHETUYECKOW TEOPHUH.
3akoH [lanproHa. [locrossnnas Jlommvuara. CpenHee pacCTOSHUE MEXKTY YaCTULIAMUA
uaeanbHoro rasa. YpasHenue Knanelipona- MenneneeBa. HM3ompouecc.
N3orepmuueckuii npornecc. 3akoH boins-Mapuorra. M300apHsblil mpoiiecc. 3akoH
I'eii-JIroccaka. 3akon Ilapins. I'paduk kaxxmoro uzomnporiecca.

Tepmoounamuxa (10 u)

[Ipenmer w3ydeHUs TEPMOAWHAMUKHU. MOJEKYISIPHO-KMHETUYECKAsT TPAKTOBKA
MOHSTHUS BHYTPEHHEW SHEPTUH TeJla. BHYTpeHHs sHEprud uaeanbHoro raza. Yucmuo
creneHeld cBoOOAbl. CrnocoObl H3MEHEHHS BHYTPEHHEH DSHEPIUU CHUCTEMBI.
KonnuectBo Ternotel. PaboTa raza mpu nzobapuom pacmmpenun. Pabora raza rnpu
U30XOPHOM, M300apHOM M HM30TEPMUYECKOM Ipolieccax. ['eoMeTpruueckuii cMbici
pabotel (Ha p-V mmarpamme). IlepBwiii 3akoH TepmoauHamuku. [IpuMeHeHue
[IEPBOI0 3aKOHA TEPMOAMHAMMKH U M30IPOLECCOB. TeIrIon30JIMpOBaHHAS
cuctema. AnuabatHsiii mporiecc. [1epBriif 3aKOH TEPMOJUHAMUKH JIJIsl aAabaTHOTO
npouecca. M3mMeHeHue temneparypsl raza npu aaumadarHoM npouecce. [IpuHiun
JNEWCTBUSL TEIUIOBOro npuraresst. OCHOBHBIE 3JEMEHTHI TEIUIOBOTO JIBUTATEIIA.
3amkuyTelid mpouecc (umkna). KIIJ rtemmoBoro asurarens. Iukn Kapso.
Bo3znelicTBue TEMIOBBIX JBHUrareiel Ha okpyxaroiryro cpeny. OOpatumblii u
HeoOpaTUMBbI Tpoluecchl. BTopoit 3akoH TepMoauHaMuKH. (CTaTucTUYECKOe
MCTOJIKOBAHUE BTOPOTO 3aKOHA TEPMOIVHAMUKH.

Kuoxkocmo u nap (7 u)

VYcnoBust mepexoda Memy KHAKOM UM ra3oo0pasHoil ¢azoi. Kputuueckas
temneparypa. CKUXKEHUE Tapa MpU ero U30TepMUYEcKOM cxkatuu. Mcnapenue u
KOHJAEeHcaus. TepMoAMHaMUYECKOE PABHOBECHE T1apa U XKUIAKOCTU. HachleHHbIN
nap. OcoOeHHOCTH Mpoliecca UCHapeHus. Y AeiabHas TeIuloTa MapooOpa3oBaHUs.
Konnencanusa. JlaBieHue  HAChIIEHHOTO TMapa. 3aBUCUMOCTh  JaBJICHUE
HACBIIIEHHOTO Mapa oT TemnepaTrypbl. OTHOCUTENbHASA BIIA)KHOCTh BO3AyXa U €€
u3mepenue. Kunenue. OObsicHeHHe mpoliecca kureHuss Ha ocHoBe MKT.
Temnepatrypa KumneHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS >KUAKOCTA OT
BHelHero nasiieHus. lleperperass xuakoctb. OCOOEHHOCTH B3aUMOJECUCTBUS
MOJIEKYJI MOBEPXHOCTHOTO cios KUAKOCTU. [loBepxHOocTHOe HaTskeHue. Cuia
MOBEPXHOCTHOTO HaTskeHUsA. OObsSCHEHUE SBJICHUS CMAayMBaHHUS Ha OCHOBE



BHYTPEHHETO CTPOCHHUS )KUIKOCTEN. YTOJ CMaYMBAHUSA U MEHUCK. KanmnuisipHOCTD.
BricoTa nogbemMa KUJKOCTH B KalHILISIPE.

Teepooe meno (5u4)

OOBbsAcHEHUE MPOIECCOB KPUCTAJUIM3AINH | TUIaBleHus. TemepaTypa IiaBieHusl.
VY nenbHas temoTa miaasineHus. CTpykrypa TBepabix Ten. Kpucramimueckue Tena.
BHyTpeHHee cCTpoeHHe KpHUCTAUIMYeckux Teil. Kpucraminueckas pemierka.
MOHOKpHCTAIIIBI ¥ TOMUKPUCTAILTBI. AMOp@HBIEe Tena. KoMmo3utel. 3aBUCUMOCTh
CBOMCTB KPHUCTaJUIOB OT MX BHYTPEHHEro cTpoeHus. Tunbl Kpucrammmueckux
pemetok. [lomumopdusm, aHu30TpomUs, MU30TpONUsA. YIpyras U IJIacTHYEecKas
nedopmarusi. XapakTepUCTUKU YIPYTrux cBOMCTB Tena. Moayns FOnHra wuero
dbusnueckuit cmpici. 3akoH ['yka. [Ipenen ynpyroctu. [Ipenen npoynoctu.
Mexanuueckue eonnvl. AKycmuka (9 u)

Pacnipoctpanenue BosiH B ynipyroii cpene. CriocoOsl ieperaun SHEPTUH U UMITYJIhCa
U3 OJHOM TOYKM NIPOCTPaHCTBA B Jpyryr. BosiHOBOHN mporecc. MexaHudeckas
BosiHAa. CkopocTth BosHBL. [IpononeHbie BosHbL. [lonepeunsie BoiaHbl. OTpaskeHHe
BosIH. [lepmommueckue BomHbl. ['apMoHmyeckass BonHa. JlIMHAa  BOJHBL
[Tonmapusanus. JInHeHO-NIONSpU30BaHHAs MexaHudeckas BoJiHA. CIIOXKEHUE JBYX
rapMOHUYECKHUX TMOMNEpeyHbIX BOJH. Moabl konebanuil. Bo3HukHOBeHHE U
BOCHpUATHE 3BYKOBbIX BOJH. MH(pa3Byk. Yibrpa3Byk. CkopocTh 3Byka. Bricora
3ByKa. 3aBUCUMOCTb BBICOTHI 3ByKa OT YaCTOThI KOJIEOaHU, OT CKOPOCTH JIBUKEHUS
VMCTOYHUKA U MPUEMHUKA, OT OTHOCHUTEJIbHOM CKOPOCTH ABWKCHHUS MCTOYHHKA U
npuemHuka. Jpdexr Jomnepa. TeMOp 3Byka. 3aBUCUMOCTh TPOMKOCTH 3ByKa OT
aMIUIUTY/IbI KOoJeOaHuil. YpOBEHb HHTEHCUBHOCTH 3BYKa.

4.JaekrTpocTaTuka (25 4acos)

Cunbl 31eKMPOMAZHUMHO20 63AUMOOEUCMEUS HENOOBGUNHCHBIX 3apa006 (11u)
DIeKTpUdeCcKuil 3apsan. [[Ba Buaa snekTpudeckux 3apsnoB. KBanToBaHue 3apsija.
KBapku. Onekrpuzanusi. OObsCHEHHE SBJICHUS AJIEKTPU3ALMH  TPEHHUEM.
DNEeKTPUYECKN M30JMPOBAHHAs CUCTEMA TeJl. 3aKOH COXPAHEHUs 3JIEKTPUYECKOTO
3apsna. Mi3mepeHne cuibl B3aMMOACHCTBUS C IOMOIIBIO KPYTUJIBHBIX BECOB. 3aKOH
Kynona. CpaBHeHUE 3JEKTPOCTATHYECKMX M T'PABUTALIMOHHBIX CHJI. PaBHOBecue
CTaTUYECKUX 3apsAnoB. HeycToMuMBOCTH paBHOBECUS CTaTHYECKUX 3apsIO0B.
Hcrounnk AIIEKTPOMATrHUTHOTO TOJIAL. CunoBas XapaKkTepUCTHKA
AIEKTPOCTATUYECKOTO TMOJsA- HANpsbKeHHOCTh. ['paduueckoe um300pakeHue
ANEKTPOCTATUYECKOTO MOJIs. JIMHNK HANpsHKEHHOCTU M MX HarpasiieHue. CTeneHb
CTYLICHHS] JIMHUM HanpspKeHHOCTH. OOHOPOOHOE AIEKTPOCTATUYECKOE MOJIE.
HampsikeHHOCTh  TOJIE  CHCTEMBI  3apsiioB.  DJIEKTPUYECKOE TMOJI€  JAUMOJIS.
HanpsikeHHOCTb 3JIEKTPOCTATUYECKOTO MOJIsA, CO3/IaHHOTO 3apsKeHHOU cdepoil u
OECKOHEUHOM 3apsKEHHOM TIIOCKOCTBIO.

IHepzus INeKmpoMaZHUMHO20 63AUMOOCUCHBUA HENOOBUNCHBIX 3apa006 (14u)
PabGota cui 3JEKTpPOCTATHYECKOTO TOJs. AHaIOTUs JBUWKEHHS YacTUI] B
IEKTPOCTaTUYECKOM M TPAaBUTALIMOHHOM  noyisiXx.  lloTeHumanbHOCTH
AIIEKTPOCTATUYECKOTO TMOJS. DHEPreTUIEcKass XapaKTEPUCTHKA IOJISI- MOTEHIHAIL.
Pabora, coBepiaemasi CHJIaMH 3JEKTPOCTATHYECKOrO MOJS HPU MEpeMeEIIeHUN
3apsana. PasHocte  moreHumManoB  (HampsbkeHue).  M3MmepeHume — pasHOocTH



noTeHuanoB. [loaBUKHOCTh 3apsbkeHHbIX 4YacTull. CBOOOJHBIE W CBSI3aHHBIE
3apsabl.  [IpOBOAHMKM, IOUAIEKTPHUKH, NOJYNPOBOAHUKHU. Paszmnume crpoeHus
aTOMOB  3TMX  BemecTts.  Buasl  amdnektpukoB.  IIpoctpancTBeHHOE
nepepacIpeeneHue 3apsaa0B B IUDIICKTPUKE O] JEHCTBUEM IIEKTPOCTATUYECKOTO
nonsi.  llonmspuzamuss  auwdnektpuka.  OTHOCUTENbHAs — JUAJIEKTpUYECKas
IIPOHUIIAEMOCTH Ccpenbl. Pactipenenenue 3apsa0B B METAJUIMYECKOM IPOBOIHHKE.
OnekTpocTaTuyecKkass MHAYKUUSA.  DJIEKTPOCTAaTHYECKas  3alluTa. Y CIOBHS
paBHOBecusi 3apsfoB. PacmpezieneHue 3apsiioB Ha OPOBOJAIIMX — cdepax.
DnekTpudecKas eMKOCTh YEIMHEHHOTO MMPOBOIHUKA. DJIEKTPOEMKOCTh C(hephl U ee
xapaktepuctuka.  Crnoco®  yBeNMYEHHUS  BJIEKTPOEMKOCTH  IPOBOJHHUKA.
KonnencaTop. DnekTpuueckas EMKOCTb KOHAEHCATOPA. DIEKTPOEMKOCTb IIJIOCKOTO
KoHJIeHcaTopa. CoeIMHEHNE KOHJIEHCATOPOB. DHEPTHUS JIEKTPOCTATUYECKOTO MOJIS
II0CKOro KoHjaeHcaropa. OO0beMHasl MIOTHOCTh SHEPIHH DJIEKTPOCTATHUYECKOTO
TTOJISL.

5. JIabopaTopHbIi NpakTUKYM (20 yacoB)

N3mepeHne cpenHEd W MIHOBEHHOW CKOPOCTEHM MpU  NPSIMOJIMHEHHOM
PAaBHOYCKOPEHHOM JIBMKEHUU. V3MepeHne yCKOpEeHHs Tena IpU NPSIMOIMHENHOM
PAaBHOYCKOPEHHOM [IBM:KEHUU. M3mMepeHue yCKOpeHue Tena IpPU JEUCTBHHM CHII
yOpyroctu U TpeHus. M3mepeHune paboOThl CUJ TSHKECTH, YHNPYTOCTH, TPEHUs
cKonbxeHus. M3mepenust mepuona kosneOaHui Tena Ha mpykuHe. Haxoxnenwe
LIEHTpa TKECTU IUIOCKHMX IIacTWH. V3ydueHue paBHOBecHs Tela IpU JACHCTBUU
HECKOJIbKMX cuil. M3yueHue nzobapHoro mpouecca B rase. Mamepenue n3MeHeHus
BHYTPEHHEH SHEpruu Tejla MpU COBEpIICHUH paboThl. M3mepenue Moy
YIPYTOCTU PE3UHBI.

Pe3epBHOe Bpemst 7yacoB. B npumepHOii mporpamme pe3epBHOE Bpems 124acoB.
B cBsi3u ¢ TeM, 4TO ipoaoinKuTebHOCTh yueoHoro roga B 'bOY KKKKIIN
34Henenu, IOATOMY PE3EPBHOE BpEMS - 74aCOB, KOTOPOE OTBOAUTHCS Ha
noBTopeHue Kypca «®Pusuka 10kmace»

6.IToBTOpenue (74)
3akoHbl MexaHUKU. PaBHOMEpHOE TpsiMOMHENHOEe JIBIKEeHHE. [ paduk ckopocTH.
I'paduueckuidi  cnoco0  HaxXOXKACHHS  NEpPEMENICHUS PU  PABHOMEPHOM
NPSIMOJIMHEMHOM JIBMDKEHHH. YCKOpeHue cBOOOAHOro mnajeHus. [lagenue Ten B
Bo3ayxe. 3akoH ['yka. Bec tema. Cuna tpenus. [Ipumenenne 3akoHoB HeroToHa.
Nmvnynec Tena. Mmmynbe cunbl. bomee ob6mas (GopMyanpoBKa BTOPOTO 3aKOHA
HerotoHa. 3amkHyTas cucrema. MMmynbec cHCTeMBl Tel. 3aKOH COXPaHEHMS
MMITYJIbCA.
JaBnenue maeanbHOro rasa. OCHOBHOE ypaBHEHHE MOJEKYISPHO-KMHETHYECKOU
teopuu. lIpumMeHeHne mnepBOro 3akoHa TEPMOAMHAMMKHA [UIsl HM30IPOLECCOB.
PacnpocTpanenue BojH B ynpyroi cpeae. CriocoObl repeiadi SHEPriuH U UMITYJIbca
M3 OAHOW TOYKHM MPOCTPAHCTBA B APYryro. BomHoBOM mpouecc. MexaHuueckas
BosiHa. CxopocTh BONHBL. [IpononbHeie BonHEBL. [lomepeunsie BonHbL. OTpaxeHue
BOJIH.
CuiioBasi XapakTEpUCTHKA DJIEKTPOCTATUYECKOTO TMOJIA - HANPSHKEHHOCTb.
HarnpsikeHHOCTb MOJIsi CUCTEMBI 3apsiioB. Pa3HOCTh MOTEHIIMATIOB (HAMPSKEHUE).
11 kaace



1.2aexTpoaunamuka (51 gac)

IHocmoannwtii 2n1ekmpuyeckuil mok (19u)

DONeKTpUYEeCKUd TOK. Y CI0BUS BO3ZHUKHOBEHMS 3JIEKTPUUYECKOro Toka. Cuila ToKa,
CBs13b CHJIBI TOKA C HAIPABJIEHHON CKOPOCTHIO. II0OCTOSHHBIN 3JIEKTPUYECKUNA TOK.
YcnoBue CyniecTBOBaHMS NOCTOSIHHOTO TOKa B MpOBOAHUKE. MCTOYHMK TOKa.
["aneBannueckuit anement. Ctoponnue cuibl. DIC ucTtouHmKka Toka. 3aBUCUMOCTh
CWJIBI TOKa B MMPOBOJHUKE OT MPUJIOKEHHOTO K HEMY HanpsibkeHHs. CONpOTUBIICHHE
MpOBOJHMKA. 3akoH OMa sl OZHOPOAHOTO MPOBOAHMKA. Bomibr-amrepHas
XapAaKTEPUCTUKA MPOBOJAHUKA. 3aBUCUMOCTh CONPOTUBIICHHUS OT T€OMETPUUYECKUX
pa3MepoB M Marepualia NPOBOJHUKA. YIEIbHOE COINPOTUBIEHUE. Pesuctop.
3aBUCUMOCTD YZIEJIBHOTO CONPOTUBIICHHS MPOBOJIHUKA OT TEMIEPATYPhl. YIIEIbHOE
CONPOTHUBIICHHE MTOJIYTIPOBOIHUKOB. CobcTBeHHas IIPOBOJIUMOCTh
MOJIYNIPOBOAHUKOB. CBepxmpoBoauMocTb. Kputnueckas temmeparypa. Otinuue
JNBIKEHUS  3apsSDKCHHBIX  YacTUL B IMPOBOAHUKE M CBEPXIPOBOJHUKE.
N3oronnueckuit 3¢ pekt. Kyneporckue mapel. CoenquHenrne npoBoAHUKOB. O0miee
CONPOTUBIICHWE  NPU  MOCIENOBATEIIbBHOM  COCOUHEHHH  NPOBOJAHUKOB.
DnekTpuyeckas INPOBOAMMOCTh MPOBOAHMKA. [IpoBommmocTs 1enu  Ipu
[apajuleIbHOM COEAWHEHHHM IIPOBOJHMKOB. [ HMIpoauHamMuueckass aHAJIOTHUS
IIOCJIEAOBATENBHOTO M TAPaJUIEIbBHOTO COEAWHEHNWH IPOBOAHUKOB. (CmeniaHHoe
COEMHEHUE MPOBOJHUKOB. 3aMKHYTas LEMb C UCTOYHUKOM TOKa. 3akoH Oma Jjis
3aMKHyTOH 1enu. Cuia TOKa KOPOTKOTO 3aMblKaHMS. 3aMKHYTas LENb C
HECKOJIBKUMH HCTOYHHMKaMu ToKa. 3akoH Oma Juisi LenM ¢ HECKOJIBKUMH
VCTOYHUKAMH TOKAa. Pacder Chibl TOKAa M HANpPSDKEHHS B JIEKTPUUYECKHUX LEISX.
[udppoBbie W aHajoroBble HnekTpuueckue npudopel. Ammepmerp. LIyHT
BonbrmeTrp. BkiroueHue ammepmerpa W BOJIBTMETpa B Henb. Pabora
AIIEKTPUYECKOTO TOKA. TernaoBoe AeUCTBUE ANEKTPUUECKOTO TOKA. 3aKoH oy —
Jlenma.  MoOIIHOCTH DJJIEKTPUYECKOTO TOKa. llepemada 3iIeKTpO3HEPrUU OT
UCTOYHUKAa K moTpeduTento. MakcumanbHass MOIIHOCTb, —IepeAaBaeMast
norpebutento. [loreps MOIIHOCTH B NPOBOASIIMX MPOBOAAX. JIEKTPOIHTHI.
DINeKTpruuecKass Jucconuanus. Onekrponu3. 3akoH @Dapanes. [locTosHHas
dapanes. O0benuHeHHBIN 3akoH Dapajes. [IpuMeHeHne eKTPoIn3a B TEXHUKE.
Maznummnoe none (13u)

[locrossHEble MarHuTBL. MarautHoe noje. OnbeiT Opcrena. BekTop MarHuTHOU
uHaykiuu. [lpaBuna OypaBuMka W MpaBoOd pyKd IS NpsSMOro Toka. [lpuHimn
cynepno3uuuu. [IpaBuno OypaBunka 1 BUTKA C TOKOM (KOHTYpHOTO TOKa). JIuHuu
MarHuTHOM WHAYKIMU. [unore3a Awmmepa. 3eMHOW MarHeTusM. [lelicTBue
MarHuTHOTO TOJII HA MPOBOJHUK C TOKOM. 3akoH Amnepa. [IpaBuio neBoil pyku.
PaMka ¢ TOKOM B OJHOPOIHOM MarHUTHOM Iosie. OIHOPOAHOE MAarHUTHOE MOJIE.
CobctBeHHass UHAYKIMS. [IpuHIMNINanbHOe yCTPOMCTBO AIIEKTPOU3MEPUTEIHHOTO
npubopa M snekrpoaBurarens. JlelicTBUE MarHMTHOTO MOJdS Ha JABUXKYIIHAECS
3apspkeHHble yacTulbl. Cuna Jlopenua. [IpaBuno nesoii pyku. [1nockue Tpaekropun
JIBW)KCHUSI 3apsDKCHHBIX YacTHUIl B OJHOPOJHOM MAarHMUTHOM mnoje. Macce-
cnekrporpad. IlpuHIMD u3MepeHuss Macc 3apsKeHHbIX vacTull. [{ukimoTpow.
JIBroKeHue 3apsKEHHBIX YacTUIl B OJHOPOAHOM MarHuTHOM mojie. OcoOeHHOCTH
JBUKEHUS 3apSKEHHBIX YACTHUI] B HEOJTHOPOAHOM MarHMTHOM nose. PaguanmoHHbie



nosica 3emiid. BzaumonericTBre 3J€KTpUYECKUX TOKOB. MarHuTHbIi oTok. Pabora
CuiIbl Amnepa Ipu MNEpPEeMENIEHWU MPOBOJHMKA C TOKOM B MarHUTHOM MOJIE.
NHIyKTUBHOCTh KOHTYpa ¢ TOKOM. DHEPrys MarHUTHOTO ToJisl. MarHuTHOE MoJjie B
BelecTBe. JlnamarHeTuku, mnapamMarHeTuk, (eppoMarHeTHMKU. MarHuTHas
IPOHULAEMOCTh cpenpl. [[namarnetusm. llapamarnernsm. deppomarHeTuk BO
BHEIIIHEM MarHUTHOM ToJie. OcTarouHasi HAMarHU4E€HHOCTb.

Inekmpomaznemuszm (9u)

Pa3nenenne pa3sHOMMEHHBIX 3apAIOB B MPOBOJHUKE, JABUKYIIEMCS B MAarHUTHOM
nosie. DJIC uHAYKUMU. DIEKTPOMAarHUTHAs MHIYKIUSA. 3aKOH JIEKTPOMAarHUTHOU
unaykiuu. [pasuno Jlenma. CriocoObl nmonyyeHus: MHAYKIIMOHHOTO TOKa. OMbITHI
@apanes. Camounaykuus. OnsiT I'enpu. 9IC camonHaykuuu. Toku 3aMbIKaHUSA U
pa3mbikaHus. Bpems penakcanuu. Mcrnonp30BaHUE AIIEKTPOMATHUTHOW WHIYKIUH.
Tpancdhopmarop. Koapdunuent rpanchopmariyu. [ToBeIarommi 1 MOHWKAOITANR
TpaHc(hopMaropbl. DIEKTPOMArHUTHAS UHAYKIMS B cOBpeMeHHOM TexHuke. JJC B
paMKe, Bpallarolieics B OAHOPOJHOM MarHUTHOM MoJie. [ eHepaTop nmepeMeHHOTo
Toka. [lorepu smekTposHEepruu B JMHUAX JiekTporepenadn. Cxema nepenadu
AIIEKTPOIHEPTUH MOTPEOUTEITIO.

Ilenu nepemennozo moka (10u)

[IpencraBienne TrapMOHHYECKOTO KojeOaHMS HAa BEKTOPHOM  Juarpamme.
MrHoBeHHOe 3HadeHue HamnpsbkeHus. Pas3pl  koneOanuil. HavanbHas (dasa
xosiebanuii. CnoxeHue IBYX KojeOaHuil. Pe3ucTtop B 1enu MnepeMeHHOIo TOKa.
JlelicTByroniee 3HAYEHUE CHUJIbI MEPEMEHHOIO TOKAa. AKTHBHOE COINPOTHUBIICHHE.
Paspsnka kongencaropa. Bpems pemakcanum R-C nenm. 3apsaka koHAEHCATOpA.
Tok cmemenuss. MarHuTO3IEeKTpUYECcKass HHAYKIUSA. EMKOCTHOE CONPOTUBIICHHUE.
NunaykTuBHOE conportuiieHne. CpenHee 3HaY€HUE MOIIHOCTU IEPEMEHHOTO TOKA B
KaTylike 3a nepuoj. CBoOOIHbIE TAPMOHUYECKUE IJIEKTPOMATHUTHBIE KOJIEOAHUS B
KOJICOATEIbHOM KOHTYpE. DHEProoOMEeH MeEXAy DJEKTPUYECKUM W MarHUTHBIM
nonssmu.  KomeOarenbHbiit  koHTYyp. @Dopmyna Tomcona.  BbeiHyXIeHHbIE
AIIEKTPOMArHUTHBIE KoJieOaHus B KojiebareabHoM KoHTYpe. [ToHoe compoTuBieHne
KOHTYypa IiepeMeHHOMY TOKy. Pe3oHaHc B konebaTenbHOM KOHTYype. Vcnonb3oBaHue
SBJIEHUS  pe3oHaHca B  paauorexHuke. CoOCTBeHHas  NMPOBOAMMOCTH
noynpoBoAHUKOB. IlpumecHass npoBoAMMOCTb. JIOHOpHBIE W aAKIENTOPHBIE
npumecu. llonynpoBogHMKM n- M p-TUNA. p-n mnepexon. BonbT -ammepHas
XapakTepucTuka p-n mnepexona. I[lomynpoBogHUKOBBIM auoA. Beimpsimienne
nepeMeHHoro Toka. OJIHO- U JBYXITOJIYNEPUOAHOE BBIIPSAMIIEHUE. N-p-n U p-n-p —
TPaH3UCTOPBI. YCUIIMTEND HA TPAaH3UCTOPE. | €eHEparop Ha TpaH3UCTOPE.

2. DJIeKTPOMArHUTHOE u3jayueHue (43 yaca)

H3nyuenue u npuem nekmpomazHumuvix 60,11 paouo-u CBY=ouanazona (74)

OmnpiT ['epua. DnexkrpomMarHuTHas BosiHA. M3nmydeHue aeKTpOMarHUTHBIX BOJIH.
[I1OTHOCTHP BHEPrHUM DSIEKTPOMArHUTHOrO ToONs. berymass rapMoHUYecKas
AIICKTPOMAarHuTHasi BOJHA. J[nuHa BOJIHBL. YpaBHEHUs MJI1 HANPSKEHHOCTH
AIIEKTPUUYECKOTO TOJISI M WHIYKIHUS MArHUTHOTO TOJs Oeryiield rapMOHHYECKON
BOJIHBL. [Tonsipu3zanust BoiaHbl. UHTEHCUBHOCTH BOJIHBI. [I0TOK 3HEPTUH U TIIOTHOCTh
MOTOKAa SHEPTrUU JJIEKTPOMATHUTHOW BOJIHBL. 3aBUCHUMOCTh HWHTEHCHUBHOCTHU



AIIEKTPOMArHUTHOM BOJIHBI OT PACCTOSIHUA JO UCTOYHHMKA U3ITy4YEHUS U €10 YaCTOTBHI.
JlaBieHne W HUMITYJIbC JJIEKTPOMAarHUTHOM BOJIHBI. V3mepeHue naBieHusl CBeTa.
['panunbl qUana3oHOB JJIMH BOJIH (YacTOT) CIEKTpa 3JIEKTPOMAarHUTHBIX BOJH U
OCHOBHBIE HMCTOYHHMKHA HW3JIy4Y€HUS B COOTBETCTBYIOIIMX Juana3zoHax. [IpuHimmn
panuocBsi3u.  Buabl paauocBszu: paguorenerpadHas, paguoTeneQoHHas U
paguoBelIaHne, TEJIEBUIACHUE M paauonokanus. Panmonepenada. Monynsauus
nepenaBaeMoro curHana. Paauwornpuem. JlerektupoBanue curHaia. Cxema
MPOCTENIIErO PAIUOTIPUEMHHUKA.

I'eomempuueckan onmuxa (17u4)

BonHa Ha MOBEpXHOCTH BOJIBI OT TOUEYHOTO UCcTOUHUKA. [[prHIum [ tolireHca. 3akoH
oTpaxeHus BOJIH. OOpaTUMOCTh CBETOBBIX JTyuel. OTpaxeHue cera. Mzo0paxeHue
nperMeTa B IJIOCKOM 3epkaie. MHumMoe nzoopaxkenue. [Iperomiaenue BoiH. 3akoH
npesnomiieHus.  AOCOMIOTHBIA — MoOKa3aTeslb mpesiomsieHus cpenbl.  [lonHoe
BHYTPEHHEE OTpakeHne. Vcrmonp30BaHME NOJHOTO BHYTPEHHETO OTPAXKECHUSA B
BOJIOKHUCTOM ontuke. Jlucnepcus cera. [lpmsma Herotona. 3aBucuMOCTH
aOCOJIIOTHOTO MTOKAa3aTess MPEIOMIIEHHS OT YaCTOThl CBETOBOM BOJHEIL. [locTpoeHue
M300paKEHUI U XOo4a Jydel IpH MpesoMiIeHUH cBeTa. [IpoxokneHne cBera yepes
IJIOCKONAPAJUIENIBHYI0 IUIaCTUHY W Ipu3Mmy. [Ipu3Ma MmoaHOTO BHYTpPEHHETO
orpaxkenusi. JIunzpl. Tunsl munH3. CoOuparomme U pacceruBaroue JUH3bL. TOHKas
auH3a. [aBHbIl (okyc nuH3bL. POKyCcHOE paccTosHue. OnTuyeckas Cuja JIMH3BL.
N3o06paxkenue mpeameTa B coOuparomed jguH3e. Tumnbsl nzoopaxenuit. Gopmyna
TOHKOW coOuparoiiei JHH3bI. XapaKTepUCTUKa HM300pakeHUN B pacceuBarolen
munH3e. [maBHbI Qoky onTudeckor cucteMbl. DOKycHOE pacCTOSTHUE CUCTEMBI U3
JBYX COOMparoluX JMH3, U3 pacceuBarolleil 1 coduparoueil muH3bpl. Ontudeckas
CHJIa CUCTEMBI OJIM3KO PACTIONOKEHHBIX JMH3. YeloBeUeCKuil 11a3 Kak ONTHYeCcKas
cuctema. Ctpoenue miaza. Paccrosinue Hamny4iiero 3penus. JledekTsl 3peHus u ux
Koppekuus. ActurmarusMm. OnTuyeckue npudopkl, YBEIUYUBAIOLIUE YTOJl 3PEHUS.
Jlyna. YmioBoe yBenumyeHue. Ontuueckuil MHUKpockor. OOBEKTUB U OKYISIp.
OnTtuueckuii Teneckomn — pedpaxTop.

Bonnoeas onmuka (8u)

HNutepdepenius BoaH. [IpuHIMN HE3aBUCHMOCTH CBETOBBIX IMy4KoB. CloxeHue
BOJH OT HE3aBHCUMBIX TOYEYHBIX MCTOYHMKOB. MHTepdepeniusa. KorepeHTHbie
BOJIHBI. Bpemsi u 1yinHa KOrepeHTHOCTHU. Y CI0BUSI MUHUMYMOB U MAKCUMYMOB MPHU
uHTepdepeHIny BoJIHbI. ['eomeTpuueckas pasHOCTh xo/1a BoiaH. WHTepdepeHius
CHHXPOHHOTO u3daydeHus uCcTOuyHHUKOB. OmbiT FOHra. CnocoObl mMoaydeHHsS
KOT€PEHTHBIX HCTOUYHHUKOB.

Keanmoesaa meopus 31eKkmpomazHumno2o uziyuenusn u eeuwjecmea (11u)
TemmoBoe m3nmydenue. AOCONIOTHO YepHOE Teo. YibprpaduoneroBas karactpoda.
KBanToBas runore3a Ilnanka. 3akoHsl TermnoBoro usnydeHus. PoroH. OCHOBHbIE
buznyeckue xapakrepuctuku ¢oroHa. ®ororddext. OnbiTel CTONIETOBA. 3aKOHBI
dbotorddexra. KBanroBas teopus (ororddexra. 3aBUCHMOCTh KHUHETHYECKOU
SHEPrun (POTOAIEKTPOHOB OT 4YACTOThl cBeTa. KopmycKyssipHble M BOJHOBBIE
cBoiicTBa (poroHoB. KopnyckynsipHO-BOIHOBOM Tyanu3Mm. Judpakuus oTAENIbHBIX
dboronoB. lTunore3a nae bpoitns. nuna Bomuel ae bpoins. CooTHouieHue
HeomnpeaeneHHocTel  [eizenOepra. Ilnanerapnas wMomens aroma.  OmbIT



Pezepdopna. Pazmep atomHoro siapa. Teopust atoma Bogoposa. [lepBeiit mocrynar
bopa. IlpaBuno kBanTOBaHus opout bopa. DHepreTndeckuid CHIEKTp aroma
BO/IOpo/ia. DHeprusi nonuzanuu. Bropoit nocrynar bopa. Cepuu usnmydyeHust aroma
BoztopoAa. Buael usnyuyenuil. Jluneiuareiid criekTp. CneKkTpaibHbIA aHAINA3 U €ro
npumeHenue. [Iponeccel B3anmmozeicTBuss aroma ¢ goroHoM. Jlazep. IIpuHumn
nerctBus Jazepa. OCHOBHbIE OCOOEHHOCTH Ja3epHOro uznydeHus. [Ipumenenue
Ja3epoB. DIIEKTPUUYECKHUH 3apsia B razax. HecaMocTosATENbHBINA U CAMOCTOATEIbHBIN
pa3psiabl. Buael raszoBoro pazpsga. [a3oBblil pa3psl B COBPEMEHHOM TEXHUKE.
DNEKTPUYECKUI TOK B BaKyyMe.

3. ®u3uka BbICOKMX YHepruii (16 yacos)

Duzuxka amomnozo aopa (10u)

[Ipoton u HeuTpoH. IIpoToHHO-HENWTpOHHAsA Moaenb sapa. M3oromsl. CuiibHOE
B3aMMOJEHCTBHE HYKJIOHOB. KOMNTOHOBCKas AJiMHA BOJHBI yacTulbl. COoCTaB U
pasmep saapa. YaelbHasi SHEPTHsl CBS3U. 3aBUCMMOCTBH YIEIbHOW SHEPTUM CBSI3U
HYKJIOHA B sJIp€ OT MaccoBOro uncia. CUHTE3 U AeNeHue saep. PaqnoakTuBHOCTS.
Buael paanmoakTUBHOCTH: €CTECTBEHHAs W WCKYCCTBEHHasd. PaanoakTUBHBIN
pacnian. Anbda -pacmaa. DHeprus pacnaga. bera-pacnan. I'amma -uzmydeHue.
[leppon  monypacnaga. 3akOH  pPaJHOAKTUBHOTO  pacrnaaa. AKTHUBHOCTH
paguoaKkTHUBHOTO  BedlecTtBa.  PammoaktuBHble  cepun.  MckyccrBeHHas
pamuoakTHUBHOCTh. Jlemenue sAnmep ypana. llemnHasg peakuuss — JejeHHS.
CamononaepxuBaromiasicss peakuust jaeineHuil  saep. Kpurtudeckas wacca.
Kputnuecknii pasmep akTUBHOW 30HBI. SaepHblii peaktop. OCHOBHBIE 3JIEMEHTHI
AJICPHOTO pEaKkTopa M HMX Ha3HauC€HHE. ATOMHAs JJIEKTPOCTaHUMsS. MOIIHOCTh
peakropa. fAnepnas OezomacHocth ADC. TepmosimepHbie peakiuu. Peakius
CHUHTE3a JIETKUX AAep. TepMOSAEPHBbIA CUHTE3. YIPABISIEMBIA TEPMOSACPHBIN
cuHTe3. fAaepHoe oOpyxkue. YCIOBHE BO3HUKHOBEHHS HEYIPABIAEMOW IIEIMHON
peakuuu JeneHus snaep. AToMHas OomOa, ee NpUHIMIHUAIbHAs KOHCTPYKIMS.
Bonoponnas Oomba, ee mpuHIMIUAIbHAs KOHCTPYKIUs. bruonornyeckoe neiicteue
PaIUOAKTUBHBIX W3Ty4YeHUl. BozmeilcTBue paiMOaKTUBHOIO HW3JIy4Y€HUS Ha
BemectBo. Jloza mnomomenHoro wu3nyyeHus. KoadduimeHnt oTHOcHTENbHON
OMOJOTUYECKOM aKTUBHOCTH. OKBHUBAJEHTHAs J/03a MOIVIOLIEHHOTO H3JIy4YEHUSI.
Bxiian pa3nuyHBIX KWCTOYHUKOB WOHU3UPYIOLIETO HM3JIYYEHUS W E€CTECTBEHHBIN
paaualMoHHbIN (OH.

Inemenmapuvte uacmuyot (6u)

Knaccuduxarus snementapubsix yactuil. @epmuonsl U 0030Hb1. [Tpuniun Ilaynu.
Pacnipenenenue ¢GepMHOHOB MO JIHEPTETHYECKUM COCTOSIHUSM. AHTHYACTHIIBL.
ITpuHnmn 3apsiaHoro conpsikeHus. IIpoueccsl 3apsanoro conpsikenus. IIponeccsl
B3aMMOIIPEBPAILICHHUS] YacTUIl. AJIPOHBI W JIENTOHBI. JIENTOHHBIA 3apsii. 3aKoH
COXpaHEHHs JIeMTOHHOTO 3apsiaa. Ciaboe B3anmojieicTBre JenToHOB. bera-pacman
c yuactueM npomexytounoro W 0o3ona. Knaccudukanus u cTpykTypa apOoHOB.
Me3zonbsl u Oapuonsl. I[loarpymnmer 6apuonHoB. CrpykTypa ajapoHoB. KBapkoBas
runore3a M. I'ennmana m J[. LBeiira. KBapku u aHTHKBapku. XapaKTepUCTHKU
OCHOBHBIX THIIOB KBAapKOB. 3aKOH COXpaHEHUs OapMOHHOIrO 3apsiaa. Apomar.
B3aunmoperictBue kBapkoB. L[BeT kBapkoB. dyHmameHTanbHble yacThlbl. KBapk-



JenToHHas cuMMeTpus. @yHIaMeHTallbHbIE YacTUlbl, oOpa3yomue Bcenennyto.
Tpu nokonenuss PyHaaMeHTAIBHBIX YaCTHULL. [ TTFOOHBI.
4. JnemMeHTHI acTpopu3nkm (8 4acos)

Deonroyusn Bcecenennoii (8u)

ACTPOHOMUYECKHUE CTPYKTYpBI, X cpeaHuil pasmep. [IpumepHoe 4dnciio 3Be3N B
[Nanaktuke. PaszOeranue ramaktuk. 3akoH XaO0ma. KpacHoe cMeleHue
CHEKTpaJIbHBIX JUHUM. Bo3pact Bcemennon. Monens @puamana. Kputnueckas
w10THOCTh Bcenennoi. bonpmioid B3peiB. OCHOBHBIE MEPHOABI  3BOJIIOLUU
Bcenennon. Kocmonornueckas monens bonpmoro B3peiBa. l1lnankoBckas amoxa.
BemiectBo B panneit Becenennoit. JlomuHupoBanue n3mydeHus. Opa HyKI€OCHUHTE3a.
OO6pa3oBaHue BOJIOPOIHO-TEINEBOI M1a3Mbl. Dpa aTOMOB. PelMkTOBOE U3IIyUYeHUE.
OOpa3oBaHHe CBEPXCKOIUIEHUI ranakTUK. Bo3HukHOBeHWe 3Be3ln. IIpoToH-
MPOTOHHBIA ITUKJI. DBOJIIOIMS 3BE3/ PA3IMYHON Macchl. KopudyHeBbI U Oeblit
kapyiuK. KpacHblil ruradt u ceepxruradt. [limanerapnas tymanHocTs. HelitpoHHas
U CBEpXHOBas 3Be3na. CHHTE3 TSDKENbIX XHMHUYECKUX 3JeMeHTOB. KBasapsl.
XUMUYECKU COCTaB MEX3BE3/IHOrO BeriecTBa. OOpa3oBaHUE COTHEUHOM CUCTEMBI.
OOpa3zoBaHue MPOTOCOJMHIA M  ra3ombpuieBoro  jaucka. Ilmaneresumanu.
[Tpotomnanersl. OOpa3zoBaHUE M 3BONIOLMS IUIAHE 3€MHOW TPYINIbl U IJIAHET-
TMTaHTOB.

Pe3epBHoOe Bpems 3 yaca. B npumepHol nmporpaMMe pe3epBHOE Bpems duacoB. B
CBSI3U C TE€M, YTO MPOJOKUTENBHOCTh yueOHoro roga B 'BOY KKKKII 34
HEJIETU, TIO3TOMY PE3EPBHOE BpeMS - 3, KOTOPOE OTBOJAMTHLCS Ha MMOBTOPEHHUE Kypca
«Dusuka 1 1kmace»

5. O6o0maree nosropenue (324yaca)

Beeoenue (1u)
Bo3nukHoBeHUe (u3MKH Kak Hayku. bazoBbie pusnueckre BETUYUHBI B MEXaHUKE.
DTajoHbl JJIMHBI, BpeMeHU U macchl. KpaTHbie U oJbHBIE equHUIIbl. DU3NKa U
KylnbTypa. Opranbl 4yBCTB M Tporiecc mo3HaHus. OCOOEHHOCTHM HAy4YHOIO
skcriepuMenTa.  DyHaaMeHTanbHble  (U3MUEcKHWe ~ Teopuu.  MojenbHbIe
NPUOTVHKEHHUS.
Mexanuxa (8u)

Kunemarnka paBHOMEpPHOIO [BMXKEHMS MAT€pUAIbBHOW TOYKH. llocTtpoeHune
rpaMKOB KHHEMAaTUYE€CKOM 3aBUCUMOCTHU OT BpemeHu. [lepuoauueckoe nBuxkeHue
MarepuajbHOM TOYKHU. PellleHue 3amady Ha pacyeT KUHEMATUYECKUX BEJIWYMH.
JlnHamuka marepuaiabHOW TOYkM. 3akoHbl HbtoroHa. MHepTHOCTH. YCkopeHue
cBOOOMHOrO TmajgeHus. 3akoH ['yka. 3akoHbl coxpaHeHus. PabGora cubl.
Kunernueckast u noTeHManbHas 3Heprus. Perienue 3a1a4 Ha 3aKOHBI COXPaHEHUS.
Jlunamuka meprogndeckoro aBrkeHuss CBOOOIHBIE TapMOHUYECKHE KOJICOaHUSI.
Pe3zonanc. VYcnoBus cratucTHdeckoro pasHoBecus. lLleHTp Tspkectn Tena.
[Toctynatel TeOpuu OTHOCUTENBLHOCTH. CKOPOCTH PaCIpOCTPAHEHHS CBETOBOTO
CUTHAaJA.



Monekynapuas pusuxa (74)

MonekynsipHass CTPyKTypa BellecTBa. YCIOBHS HJeanbHOro rasza. CKOpOCTh
TEIUIOBOTO  JBIDKEHHs  Monekyn. Mzompomeccel. Iloctpoenme  rpadukos
M30MPOLIECCOB. BHYTpeHHsAsT SHEprus wuAcalbHOrO ras3a. llepBeIil  3aKOH
TepMOAMHAMUKU. [IpuHIMI MEWCTBHS TEIUIOBBIX ABUrareneil. KuakocTe W map.
Konpencanus. Kunenue. [loBepxHocTHOe HaTskenue. 1lnaBnenne. Mexannueckue
BoJIHBL. [IpononbHbie BonHBL. Crosiuas BosHa. PelieHue 3ajad mo MOJIEKYJISpHOU
busuke.

Inexkmpoounamura(74)

Onekrpuszanus. DieKTpudeckuil 3apsia. 3akoH Kynona. ICTOUHUKH AIIEKTPUYECKOTO
nonst. PazHocTe moreHuumanoB. IIpOBOOHWKM, OUANIEKTPUKH, MOIYHNPOBOIHHKHU.
Dnekrpocrarnyeckas MHAYKLIHS. OineKTpoeMKocTh. KonaeHcarop. 3akoH Owa.
TemnoBoe nevictBue Toka. CUibl B MATHUTHOM I0JI€. DHEPTUs MATHUTHOTO TOJIS.
Onekrpomarnerns3m. JJC ncrounnka toka. Llenm nepemenHoro toka. 3akoH Oma
JUIS1 IEPEMEHHOTO TOKA.

InekmpomazHumuoe usiyyenue (54)

DJeKTpOMarHuTHhIE BOJNHBI. beryimas rapMoOHUYecKas 3JeKTpOMarHuTHasl BOJIHA.
[Tpunun paanocsszu. OTpaxkeHue U npeaomiieHue ceeta. Ontudyeckue npuOopsbl.
Jlunzel. Tunel nuH3. UHTepdepenius BonH. BonmHoBast ontuka. [udpaxkuuonnas
pemierka. KBaHTOBast TEOpUS ANEKTPOMArHUTHOTO U3JTyYE€HHSI BEIIECTBA.

Du3zuka évicokux Inepuil (4u)

[IpoToHHO-HEeWTpOHHAA Monenb sapa. M3oronsl. PannoaktuBHbd pacnan. Buasl
PAaAUMOAKTUBHOCTU. 3aKOH pAJUOAKTUBHOIO pacmana ATOMHBIA — pEaKTop.
TepMosiiepHBIi CUHTE3. DJIEMEHTAPHBIC YACTULIBL.

6. JlaGopaTopubiii npakTUKYM (20 yacoB)

Pacmupenue nmpenenoB HM3MEpeHHMs —aMIepMmerpa. PacmupeHue  mpenenoB
u3MepeHuss BonbTMeTpa. OnpenesieHne dIEKTPOXUMUYECKOTO SKBUBAJIEHTA MEIU.
HccnmenoBanne SIEKTPUYECKUX CBOWCTB — IMONYNPOBOAHUKOB. lcciienoBanue
AIIEKTPOMArHUTHBIX KOJI€OaHUI B KOHTYpE ¢ TOMOUIbI0 ocuusuiorpada. Mzmepenue
WHIYKTUBHOTO CONPOTHUBIICHUS KaTyIIKU. M3MepeHne eMKOCTHOTO COMpPOTUBICHUS
KoHAeHcaTtopa. W3yuenwe pe3zoHanca B mnocinenoBaresbHOM R-L-C-koHType.
N3mepenne (HOKyCHOro paccTosHMsl pacceuBaromie nauH3bl. HaOmronenue
mudpakunn Openens.

JlabopaTropHbie padoThI

IIpsaMble U3MepeHus
1. I3MepeHue cuili JMHaMOMETPOM B MEXAHUKE.
2.N3mepenne DJIC ncToUHMKA TOKA.

KocBeHnHble u3MepeHust
1.M3mepenne yckopeHusi CBOOOTHOTO MaJeHUs.
2.13mepenne kodphuiiieHTa TPEHUS CKOJIbXKCHUS.
3.13mepenue ynenbHON TeIIOEMKOCTH BEIIECTRA.
4. VI3mepeHue IIeKTPOEMKOCTH KOHAEHCATOPA.
5.3MepeHre BHYTPEHHETO CONTPOTUBIIEHUS] UICTOYHUKA TOKA.



6./13MepeHne nokazaress NpeJoOMIICHUS CTEKIIA.

7.3mMepenne IIMHBI CBETOBOM BOJHBI C TOMOIIBIO0 TUGPAKIIMOHHOMN PEIIETKH.
Hao0maronenne saBiaeHui

1.Habmonenue untepdepeHnm u U pakiiiuy CBeTa.

2.HaOntoneHne TMHeRYaroro 1 CIUIOMIHOTO CIIEKTPOB UCITYCKaHUS.
HccaenoBanus

1.3yuenune ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

2.13y4yeHue n30TepMUYECKOrO Mpouecca B rase.

3.M3yueHune KanuJuIsIpHbIX SBJICHUM, 00YCIIOBIEHHBIX TOBEPXHOCTHBIM

HATSKEHUEM JKHUJIKOCTH.

4. VccnenoBanue CMEIAHHOTO COEIMHEHUS TPOBOTHUKOB.

5./3yuenue 3akoHa OMa 11l TOJTHOM 1IETIH.

6./13y4eHue sSBICHUS JIEKTPOMAarHUTHOW WHTYKIIUH.

7.113yueHue B3auMOJEHCTBUS YACTUI U SIAEPHBIX peakiuil (1o ¢pororpadusim).
IIpoBepka runore3

1.JIBr>keHME TEa MO OKPYKHOCTH TOJT ICCTBUEM CHJI TSXKECTH U YIIPYTOCTH.

2.IIpoBepka 3aKOHA COXPAHEHUS SHEPTUU MTPU JECUCTBUM CUJI TSKECTH U

YIOPYTrOCTH.

B pe3sysabrare yueOHO-UCC/I€10BATEILCKOM U IPOEKTHOM AeSITeJIbHOCTH

BBIINIYCKHUK IMOJYYHUT IIPECACTABJICHUC:

® 0 (bPIJIOCO(i)CKI/IX U MCTOOJOJIOTNYCCKHNX OCHOBAaHMAX Hay‘{HOfI JCATCIBHOCTH U
HAy4YHBIX MCTOAAX, IIPUMCHACMBIX B HCCHeﬂOBaTeHBCKOﬁ n HpOGKTHOfI

ACATCIBHOCTH,

¢ O TaKuX IIOHATHAX, KaK KOHLCIIOWA, HAy4YHad r'MIoTe3a, MCTOI, SKCIICPUMCHT,

HaJIe)KHOCTh TUITOTE3bI, MOJCIIb, METOJ COOpa M METOJ] aHAIN3a TAHHBIX;

¢ O TOM, 4YCM OTIHMYAIOTCA HCCICAOBAHHA B TI'yYMaHUTAPHBIX 00/1acTsAX OT

WCCJICIOBAHUS B €CTCCTBEHHBIX HayKax;
e 00 UCTOpUM HAYKWU;
® 0 HOBEWINMX pa3pabOTKax B 00JACTU HAYKU U TEXHOJIOTHH;

e 0 TpaBWJaX M 3aKOHAX, PETYJUPYIOIIMX OTHOIICHUS B HAyYHOH,
M300peTaTebCKOM U MCCJIEAOBATENbCKOM  00NacTAX  JeATEeIbHOCTH

(maTeHTHOE MpaBo, 3alllUTa aBTOPCKOT0 NpaBa U T.I1.);

® 0 JIEATETHLHOCTH OpPTaHU3aIui, COOOIECTB U CTPYKTYP, 3aMHTEPECOBAHHBIX B
pe3yapTarax UCCICIOBAHUN U INPEICTABISAIOLIINX PECYPCH Il TPOBEACHHUS
UCCJICNOBAaHUNA ¥ peanu3anuu  MpoekToB ((OHABI, TOCYIapCTBEHHBIC

CTPYKTYpBI, KpayA(paHIUHTOBbIE CTPYKTYPHI U T.I1.).
HaxOAUThb Pa3JINYHbIE UCTOYHUKU MaTEPUAIbHBIX U HEMATEPUAIBHBIX
BbInyCKHUK CMOKeT:

® pcflarb 3aaa4u, HaXOAAIUMECA HAa CTBIKC HCCKOJBbKHUX y‘l€6HBIX JUCIUITIINH

(MeXnpeaMeTHBIE 3a1a4H);

® CHOJb30BaTh OCHOBHOU AJITOpUTM HCCIICAOBAHHA IIPH PCHICHHH CBOHX

y‘-Ie6HO—HO3HaBaTeHBHLIX 3aJa4,



MCMOJIb30BATh OCHOBHBIE MPUHIMUIIBI IPOCKTHOW AEATEILHOCTH ITPU PELIEHUH
CBOMX y4eOHO-TIO3HABATEIBHBIX 3371a4 U 3371a4, BO3HUKAIOIINX B KYJIETYPHOMN
1 COLMAJIbHOM KU3HHU;

MCIMOJIb30BATh 3JIEMEHTHl MAaTeMaTHYECKOT0 MOJICIIMPOBAHUS MPHU PEIICHUU
HCCJIE0BATEIbCKUX 3a]1a4;

WCIMOJIb30BATh AJIEMEHTHl MAaT€MaTU4YeCKOro aHalIu3a sl UHTEpIpETaluuu
PE3YJIBTATOB, MOJIYYEHHBIX B X0O/I€ YU4EOHO-UCCIIEN0BATEIbCKONU PAOOTHI.

C Touku 3peHusi popMupoOBaHUsI YHHBEPCAJIBbHBIX Y4eOHbIX JAelCTBUIl B X0/€
OCBOCHHSI  NPHHUHUIOB  y4eOHO-HCCJIeJ0BATEeJNbCKOH W INPOEKTHOM
eI TeJIbHOCTH BBIITYCKHUK HAYYUTCH:

(dbopMyTHpOBaTh HAYYHYIO TUTIOTE3Y, CTABUTH 11€h B PAMKaX MCCIIEIOBAHUS U
NPOSKTUPOBAHUS, WCXOAs W3 KYJIBTYPHOW HOPMBI U COOOpasysch ¢
npeacTaBiaeHusIMHu 00 0011eM Orare;

BOCCTAHABIIMBATh KOHTEKCTHI U ITyTH PA3BUTHS TOTO WJIM MHOTO BHJ1a HAYIHON
JEATETLHOCTH, OMpPENEesis MECTO CBOETO HCCICNOBAaHUS WM IPOCKTa B
o0I1eM KyJabTypHOM ITPOCTPAHCTBE;

OTCIICKUBATh W MPUHUMATh BO BHUMAHUE TPEHJIbI M TEHJCHIIUU Pa3BUTHUS
Pa3IMYHBIX BUJIOB JICATEILHOCTH, B TOM YKCIIE HAYYHBIX, YUUTHIBATh UX MPU
MOCTAaHOBKE COOCTBEHHBIX IIEJICH;

OLICHMBATh PECYpChl, B TOM YHCII€ U HEMaTepHasbHbIe, TaKHE KaK BpeMms,
HEO0OXOIUMBIE IS TOCTUKESHUS TTOCTaBICHHOU 11ETIH;

HAaXOIWUTh pPa3IUYHBIC HWCTOYHUKH MATEPHAIBHBIX M HEMaTepHATbHBIX
peCypcoB, TIPEIOCTABISIONINX CPEACTBA JJISA MPOBEACHUS UCCICAOBAHUNA U
peanu3aiuy MPOEKTOB B PA3IMYHBIX 00JIACTAX NCITCIBHOCTH YECIIOBEKA;
BCTyNaTh B KOMMYHUKAIIMIO C JEPXKATEISIMHU Pa3IMYHBIX THUIIOB PECYpPCOB,
TOYHO M OOBEKTUBHO MPE3CHTYsI CBOM MPOEKT WJIM BO3MOXKHBIE PE3YJbTaThl
UCCJIEIOBAaHUsA, C IIENIbI0 O00eCTeYeHUs] MPOAYKTUBHOTO B3aWMOBBITOIHOTO
COTPY/JIHHYECTBA;

aJICKBaTHO OIICHUBATh PHUCKA peaM3allid TPOEKTa | IPOBEIACHUS
WCCJICIOBAHUS MIPEAYCMaTPUBATh ITyTH MUHUMHU3AIUN 3THX PUCKOB;
aJICKBaTHO  OIICHWBATh TMOCIEACTBUS  pealu3allii  CBOETO  IPOEKTa
(M3MeHeHH s, KOTOPhIE OH MOBJICYET B KU3HM JIPYTUX JIIOZCH, CO00IIeCcTBa)
aJICKBaTHO OIIEHWBATh JaJIbHEWIIIEe pa3BUTHE CBOETO TMPOEKTa WM
UCCJIeIOBAaHNs, BUJIETh BOBMO)XHBIC BAPUAHTHI IPUMEHEHHUS PE3YIbTaTOB.



TEMATHYECKOE IINTAHUPOBAHUE

10 A kaace
Pa3zgen | KoanuecrBo Tembl KoauuecTBO OcHoOBHBIE BUABI JeITEJILHOCTH OcHoBHBIE
4acoB 4acoB o0yuyarumuxcsi HANPaBJIeHUS
BOCIIMTATEIbHOU
JAesiTeJIbHOCTH
1 3 BBenenune
du3uka B N03HAHMHU BellecTBa, 3 Pezynamuenvie V- BEIOHpATH
10Jisl, IPOCTPAHCTBA U BpeMeHH ONTUMAJIBHBIA MYTh JUIS JOCTUKEHUS LIETU
1.Yto u3yuaet Gpusuka. 1 ¢ yuetoM 3(h(}HEeKTHBHOCTH PacXOJOBAHUS 3
2.®usnyeckue MOJIETH. Unes 1 PECYPCOB M OCHOBBIBASICh Ha COOOPaKEHUSAX 1
aTOMHU3Ma. STUKHU U MOPAJIU.
3.OyH1aMeHTaIbHBIE 1 Iloznasamenvuole YVV/[- HCHOIB30BaTh 4
B3aMMOJICHCTBHSI. pa3ianyHbIe MOJICJIbHO-CXEMaTHYECKUE
CpeICTBa IS TIPE/ICTABICHUS BBISIBICHHBIX
B UH(pOpPMAITMOHHBIX HMCTOYHHUKAX
MPOTUBOPEUHUI.
Kommynuxamuenvie YVVJ/[- pacno3HaBarb
KOH(JIUKTHBIE CUTYallUu U MPEAOTBPALATh
KOH(JIMKTBI 10 UX aKTUBHOM (ha3bl.
2 66 MexaHnka
KunemaTnka matepuajbHOM 23
TOUYKH
1. TpaexTopus. 1 Pecynamusnvie YV/]-camocrositensHo 5
2.3aKOH JIBU)KEHUSI. 1 ONPEACIISTh eI, CTaBUTh u 2
3.IlepemeneHue. 1 dbopmynrpoBaTh COOCTBEHHBIE 3a/laud B 7
4.11yTh 1 IEpEMEIICHHE. 1 oOpa3oBareabHON NeSITEIbHOCTH u 8
5.CKOpOCTb. 1 JKU3HEHHBIX CUTYaIHIX; 1
6.MrHoBeHHas CKOPOCTb. 1 - OIIPCACIIATD HECKOIBKO myTel 4
7.0OTHOCHUTEbHAS CKOpOCTh 1 AOCTHIKCHHUA MIOCTABJICHHOH LICITH 6
JIBUSKEHUS TeJI. llosnasamenvuvie YV/I-
8.PaBHOMEpHOE HPSIMOJTHHEIHOE 1 - KpUTHHCCKH OLCHHUBATD 1 3
JBUKEHIIE. HHTEPIPETHPOBATH NHPOPMAITUIO C Pa3HBIX
9.I'paduk PaBHOMEPHOIO 1 TO3UIIMH; 7
NPAMOJIMHEIHOTO JIBIIKEHNSL. - IPUBOJIUTH KPUTHIECKHE ApPTYMEHTHI KaK B
10.Yckopenne. 1 OTHOIIEHUH COOCTBEHHOTO CYK/ICHUS, TaK U 8




11.IlpsimonuHEHOE  ABUKEHUE C 1 B OTHOUIEHUHM [JEUCTBUH U CYXICHUH 5
MOCTOSIHHBIM YCKOPEHUEM. JPyroro.

12.PaBHOTIEpEMEHHOE 1 Kommynuxamusnvie ¥YV/I[- 4
NPSIMOJIMHEMHOE JIBUYKEHUE. - OCYILECTBIAThH JEIOBYI0 KOMMYHHUKALUIO
13.CB0oOOgHOE TTaJIEeHUE TEIL. 1 KaK CO CBEPCTHHUKAMHU, TAK U CO B3POCIIbIMU 1
14.JIabopatopnast ~ pabora  Nel 1 (xak BHYTPH o0pa3zoBaTenbHON 6
«3mepenre yCKOpeHHsi CBOOOIHOTO OpraHu3alMy, TaK W 3a €€ IPEeJeaMu),

MaJCHUs. noadupaTth MapTHEPOB  JUIA  JICJIOBOMU
15.I'padpuaeckoe MIPE/ICTABIICHHE 1 KOMMYHHMKALlMd HCXOJs M3 COOOpaKeHHMH 5
PaBHOIEPEMEHHOI'O IBMIKEHUS. PE3YIbTATUBHOCTU B3aUMOACUCTBUA, a4 HE
16.0gHOMEpPHOE JBHKEHHE B II0JIE 1 JIMYHBIX CUMITATHH. 3
TSOKECTH TPU HAIMYME HadalbHOU

CKOPOCTH.

17.Pemenue 3aau. 1 7
18.bamucTuyeckoe IBMKCHHE. 1 1
19.bajutncTyeckoe  OBUKEHUE B 1 8
atMocdepe.

20.JIabopaTopHas pabora  Neo2 1 6
«3yuenune JIBUKEHUS Tela,

OpOIIIEHHOTO TOPU30HTAIBHOY.

21.Kunematuka MIEPUOTUYECKOTO 1 2
JIBUKCHHUSI.

22 KonebaTenbHoe JIBUKECHHE 1 4
MaTepUalbHOM TOUKH.

23.KoHTposbHas paborta Nel 1 6
«Kunemaruka MaTepuantbHOU

TOUKH.

JIMHaMHKa MaTepHaIbHON TOYKH 12

1 .IIpuanmn OTHOCHUTEIILHOCTH 1 Pezynamuenvie YVII- OLICHUBATh 1
["anmunes. MOCJIEAICTBUSL JTOCTHXKEHHSI TOCTaBIEHHOMN

2.I1epsblii 3akoH HproTOHA. 1 LEeau B yueOHO JEeATEIbHOCTH, 2
3.Bropoii 3akoH HeroTOHA. 1 COOCTBEHHOI KU3HU " KU3HU 4
4. Tperuii 3akoH HploTOHA. 1 OKPYKarOLIMX JFOAEH. 8
S.I'paButanmonHass cuia.  3aKoH 1 7
BCEMHPHOI'O TSITOTEHHUSL. Hosnasamenvioie YY/I-

6.Cuia TSHKeCTH. 1 8




7.Cuna ynpyroctu. Bec Tena. 1 -BBICTpauBaTh WHIUBUYaTbHYIO 3
8.Cwiia TpeHusl. 1 00pa3oBaTeNbHYI0 TPACKTOPHUIO, YUUTHIBAS 4
9.JlaGopaTopHas pabora Ne3 1 OTpaHWYEHUsT CO  CTOPOHBI  JAPYIHX 1
«M3mepenne k03P PUIeHTa TPEeHUS YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS.
CKOJIbKCHUSD. Kommynuxamusnvie YV/[-
10.ITpumenenue 3axkoHoB HproTOHA. 1 - IIPU OCYIIECTBIICHUU TPYIIIOBO paboThI 7
1 1_Ha60paT0pHa;{ pa60Ta Ne4 1 OBITH Kak PYKOBOOMTEIEM, TaK U YJICHOM 6
«JIBMKEHHE Telma II0 OKPYXKHOCTH KOMaH/Ibl B pa3HbIX POJISIX (TeHepaTop UeH,
nona HCfICTBHCM CUJI TSKEeCTuU U KpI/ITI/IK, HUCIIOJIHUTCIIb, BLICTYHaIOH_II/If/’I,
YHOPYTOCTHY. 9KCIIEPT U T.11.).
12.KontponbHas pabota No2 1 6
«/lMHAMMKA MaTepUaIbHOU TOUKH.
3aKoH cOXpaHeHus! 14
1. ViMnyiec MaTepraibHON TOYKH. 1 Pezynamuenvie YVJi- COIOCTAaBJISITh 5
2.3aK0H coOXpaHEHHs UMITyJIbCa. 1 MMEIOLIUECS BO3MOXXHOCTH U HEOOXOIUMBbIE 3
3.Pemenue 3a1a4. 1 JUTSL TOCTHKEHUS LIENU PECYPCHI. 4
4.PaboTa CHIIBL. 1 lloznasamenvnvie YV/I- 1
5.Peurenue 3amau. 1 - OCYIIECTBIISATH pa3BEePHYTHI 5
6.J10TeHIMaTbHAS SHEPTHS. 1 MH(OPMAIIMOHHBIN MOUCK U CTABUTH HA €TO 2
7.IloTeHunanbHas 3HEpPrus Teja npu 1 OCHOBC HOBBIC (yucbHeIe u 1
PABUTALHOHHOM " yIpyrom II03HABATENBHBIC) 3a1a4H.
B3aMMO/IEHCTBHUSAX. Kommynuxamusnvie VV/[- pa3zBepHyTO,
8.KuHeTnueckas SHeprus. 1 JIOTUYHO W TOYHO M3JIaraTh CBOIO TOYKY C 7
9 PereHue 3aau. 1 MCIIONIb30BAaHUEM aJIeKBAaTHBIX (YCTHBIX H 8
10.MOIIHOCTS. 1 MMMCbMEHHBIX) SI3BIKOBBIX CPEJICTB. 3
11.3aK0H cCOXpaHEHHS] MEXaHUYECKON 1 2
SHEPTHUH.
12.A6conroTHO HEYTIPYyToe 1 6
CTOJIKHOBEHHUE.
13.AGco0THO yrpyroe 1 7
CTOJIKHOBEHHUE.
14.Pemenue 3aay. 1 6
JIluHAMHKA NepruoIuYecKoro 7
JABUKEHHS
1.3akOHBI MEXaHWKA W JBWIKEHUE 1 2

HeOECHBIX TE.




2.JIaGoparopHas pabora No5 1 Pezynamusnvie YVJ/]- 3anaBath mapaMmeTpsl 5
«IIpoBepka 3akoHa  COXpaHEHUs U KPUTEpPUH, MO KOTOPBIM  MOXHO
SHEPruu MpHU JEHCTBUU CUI TSHKECTU OTPEENIUTh, YTO LI€Ib JOCTUTHYTA.
Y YIPYTOCTH. llosnasamenvuvie  YV/[-  MeHATH U
3.JIlmHamMuKa CBOOOIHBIX KOJICOaAHUH. 1 YAEPKUBATh pa3HbIe MMO3ULUHT B 7
4 KonebatunibHasi  cucTemMa  MOJ 1 MO3HABATENIFHOW  JedaTenbHOCTH  (OBITH 8
JNEHCTBHEM  BHEIIHMX  CHJ, HE VUYEHUKOM M YyuuTelneM; (popMylupoBaTh
3aBUCAIIMX OT BPEMEHH. 0o0pa3oBaTeNbHBId 3alpPOC U  BBHINOIHATH
5.BbIHyX/1IeHHbIE KOJeOaHMsl. 1 KOHCYJITaTUBHBIC bynximn 2
6.Pe3onanc. 1 CaMOCTOSITEJIbHO; CTaBUTh MpoOJIeMy H 3
7.KontponbHas padotaNe3 «3akoHbI 1 paborars Hall ¢ PCIICHUCM, YIPABIIATH 6
COXPAHEHHUS. COBMECTHOU M03HABATEIHLHOM

JIEeATETLHOCTHIO U MOAYUHATHCS).

Kommynuxamuenvie YY/[- cornacoBbIBaTh

MO3UIIMM YJICHOB KOMaHIbl B TIpoliecce

paboTHI HaJT OOIIUM IIPOTYKTOM/PEIICHHEM.

CraTuka 4 Pezynamuenvie YVII- OIPENETATh
1.YcaoBus paBHOBECHS 1A 1 HECKOJILKO nyTen IOCTH KEHUS 7
MOCTYNATEIbHOTO IBUYKEHUSI. MIOCTaBJICHHOM LIEJIN.
2.YcaoBus paBHOBECHS JUIS 1 llo3nasamenvnvie YVJ[- pacno3sHaBatb Hu 4
BpalIaTeJIbHOTO JIBU)KECHHSI. bukcupoBaTth MPOTUBOPEUHS B
3.1entp TmKecTH (LIEHTP Mace) 1 WH(POPMAIITMOHHBIX UCTOUHUKAX. 5
CHCTEMBbl MaTCPHAIBHBIX TOUEK U Kommynuxamusnvie YVYJ[- pacno3HaBatb
TBEPIOrO TEla. KOH()JIUKTHBIE CUTYAIIMH U MPEJOTBPAIIATh
4.KoHTponpHas pabota Neq 1 KOH(QUIMKTHI 1O UX aKTUBHOH (a3bl. 1
«CraTtukay.
PeasitTuBHCTCKAS MEXaAHUKA 6

I.ITocTynarel crnenuanbHOW TEOPUHU 1 Pezynamusnvie YYJ/[- ouienuBaTth pecypchsl, 2
OTHOCHUTEJIBHOCTH. B TOM 4HCI€ BpeMs U  Jpyrue
2.OTHOCHUTEIbHOCTh BPEMEHHU. 1 HEeMaTepualbHbIE PECypChl, HEOOXOAMMBIC 1
3.3aMenJieHEe BPEMEHHU. 1 19 JOCTHIKEHHUS IIOCTaBJIEHHON Ieu. 7
4 PensiTUBUCTCKUN 3aKOH CJIOKEHHE 1 llosnasamenvhoie VVII- NpUBOJIUTH 4
CKOPOCTEH. KPUTUYECKHE APTYMEHTHI KaK B OTHOILIEHUU
5.B3auMOCBS3b Y9HEPTUHU U MACCHI. 1 COOCTBEHHOIO  CyXI€HHMA, TaKk U B 5
6.KonTponbHas pabota No5 1 OTHOLIEHUU  JIEUCTBUM W  CYXKJICHUH 6

«PenaTuBUCTCKAs MEXaHUKA.

JIPYTOTO.




Kommynuxamuenvie YV/[- cornacoBbIBaTh
MO3UIMN YJICHOB KOMaHIBl B TIpOIECcCe
paboOTHI HaJT OOIIUM TTPOTYKTOM/PEIICHUEM.
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MouJekyJasipuasi pusnka

MouJiekyJsipHasi CTPYKTypa 4 Pezynamusnvie YVii- OnpeaensiTh
BellecTBa HECKOJIBKO nyTen JOCTHIKEHUSA
1.CtpoeHnue aroma. 1 IIOCTaBJICHHOM LIEJIN. 5
2.Macca aromoB. MouisipHas macca. 1 Ilo3nasamenvnoie YV/[- ananuzupoBaTh U 2
3.ArperaTHble COCTOSIHHS BEIECTBA: 1 peoOpa3OBLIBATH poOJIeMHO- 7
TBEPJOE TEJO0, KUIKOCTb. IIPOTUBOPEUYUBBIE CUTYALIUN
4. ArperatHble COCTOSIHUSI BEIIECTBA: 1 Kommynuxamusnvie YVJ[- npenctasisth 8
ras u miasma. yOJIMYHO pe3ysIbTaThl UHAMBUAYAIbHON U
TPYNIOBOM  JEATENBHOCTH, Kak Tepen
3HAKOMOM, Tak M IIepel HE3HAKOMOU
ayJUTOPHEM.
MoJiekyIsipHO-KMHETHYeCKas 14
Teopus H1eaJbLHOI0 raza
1.Pacnipenenenue MOJIEKYJI 1 Pezynamusnvie YVII- COTIOCTaBJIATh 1
UJCabHOTO raza B MPOCTPAHCTBE. MMEIOLIUECS BO3MOXXHOCTH U HEOOXOAUMBIE
2.Pemenue 3aa4. 1 JUISL TOCTUYKEHUS €T PECYPCHI. 4
3.Pactipenencnue MOJIEKY T 1 3
MJEAIBHOIO ra3a o CKOPOCTSIM. Ilo3nasamenvnovle  YV/[-  KpUTHYECKH
4. Temmeparypa. 1 OIICHUBATh u MHTEPIPETUPOBATH 5
5.0CcHOBHOE ypaBHEHHE 1 MH(DOPMAIIHIO C Pa3HBIX TTO3UIIHI. 2
MOJIEKYJIIPHO-KUHETUYECKOMN Kommynuxamuenvie V- 1pu
TEOPHH. OCYIIIECTBIICHUH TPYNIOBOM pabOThI OBITH
6.Perienue 3anau. 1 KaK PYKOBOIMTEIEM, TaKk M UJICHOM 3
7.YpaBHeHue KnaneiipoHa- 1 KOMaH/Ibl B pa3HbIX POJISIX (TeHepaTop ujeH, 1
MeHeneesa. KPUTHK, HWCIOIHUTENb, BBICTYHAIOUIHA,
8.Perenue 3amau. 1 SKCTEPT U T.1L). 8
9.M30TepMHuUeCKHUii MpoLecc. 1 4
10.JTaGopaTopHas pabora  Ne6 1 6
«3yuenue H30TEPMUYECKOTO
polecca B rasey.
1 1.M300apHbIii mporiecc. 1 4
12.130X0pHBI#i mporiecc. 1 1




13.Pemtenue 3amauy. 1 3
14.KoHTponbHas pabora Ne6 1 6
«MonekynsipHas QU3uKay.

Tepmogunamuka 10
1.BHyTpeHHsIs1 sHEprus 1 Pezynamusnvie YYJ/[- onienuBaTh pecypchl, 5
2.Pemienue 3aaau. 1 B TOM 4HCIE€ BpeMs U  JpyTue 4
3.PaboTa raza mpu pacIIUpPEHUH U 1 HeMaTepuaibHble PECypchl, HEOOXOAUMbIE 2
CKATHUH. JUISL TOCTUKEHUS IOCTaBICHHOM 1IEJIH.
4.PaboTna raza npyu M30IIPOLECCaXx. 1 lloznasamenvnvie  VVJ/[-  npuBOIHUTH 1
S.HepBbIﬁ 3aKOH TE€PMOJMHAMUKH. 1 KPUTHYCCKHEC apryMCHTHI KaK B OTHOILICHUH 6
6.IlpumeneHnne mepBOro  3aKoHa 1 COOCTBCHHOrO ~ CYXICHHSA, Tak H B 8
TEPMOJMHAMHUKH MPHU U30MIpoIeccax. OTHOIICHUH  JICWCTBMH M CY)XJICHHUI
7.AirabaTHBIN mporiecc. 1 Apyroro. B
8.TernoBble IBUrATEIH. 1 Kommynuxamuenvie YV/[- cornacoBbIBaTh 8
9.BTOpOii 3aKOH TEPMOMHAMHKH. 1 MO3UIMM YJIEHOB KOMaHAbl B IIpoOIEcce 8
10.KonTposbHas pabota No7 1 paboThI HaJT OOIIMM TTPOYKTOM/PEIICHUEM. 4
«TepmoguHaMuKay.

AKuakocTp 1 nap 7
1.®Da30BbIi Iepexo]1 Nap-KUJIKOCTb. 1 Pecynamuenvie YV/]- 3anaBate napamerpsl 7
2.Mcnapenne. Konnencanusi. 1 U KpUTEpUH, TIO KOTOPBIM  MOKHO 5
3./laBneHue HaCBIIIEHHOTO Mapa. 1 ONPEAEIUTD, YTO LIEb JOCTUTHYTA. 4
BuaxxHOCTB BO3/TYyXA. llo3nasamenvnvle  YV/[-  KpUTHYECKH
4 KurneHnue »XUIKOCTH. 1 OIICHUBATh u MHTEPIPETUPOBATH 2
5.11oBEpXHOCTHOE HATSKEHHUE. 1 MH(pOPMALHIO C PA3HBIX O3ULIUH. 1
6.CMmaunBaHue KalWIIPHOCTb. 1 Kommynuxamusneie  VV/[-  pasepHyTo, 6
7.JlaGopaTopHas pabota No7 1 JIOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY C 4
«V3ydeHne KamWUBIPHBIX SIBICHHUIA, WCIIONB30BAaHUEM aJIeKBATHBIX (YCTHBIX M
O0O0YyCJIOBJICHHBIX ~ IOBEPXHOCTHBIM MHChMEHHBIX) SI3BIKOBBIX CPE/ICTB.
HATSHKEHUEM KUTKOCTH.

Teepaoe Tenn0 5

l.Kpuctaymmsanuss ¥ IJIaBIEHUE 1 Pezynamuenvie YVII- COIOCTAaBJIATh 5)
TBEPJbIX TEJ. MOJIYYEHHBIM pe3yibTarT JeATEIbHOCTH C
2.JlaGoparopHas paborta No§ 1 MMOCTaBJIEHHOM 3apaHee IENbIO. 1

«3mepenue YACIBbHOU
TEIUIOEMKOCTH BEILIECTBA.




3.Ctpykrypa TBEPABIX Tell. 1 llosnasamenvuvie YVJ/[- pacno3naBaTh u 2
Kpucrainnueckast pemierka. (buKCHpOBaThH MIPOTUBOPEUHS B
4 MexaHM4eCcKue CBOMCTBA TBEPJBIX 1 MH(POPMALMOHHBIX UCTOYHUKAX. 4
TeJl. Kommynuxamusnvie YV/[- pacno3HaBathb
5.KonTposbHas pabora No8 1 KOH(MJIMKTHBIE CUTYallMH U IPEIOTBpaIlaTh 7
«ArperaTHble COCTOSIHUS BEIIECTBAY. KOH(JIMKTBI 10 MX aKTHBHOH (a3bl.
MexaHnyeckue BOJHbI. AKYCTHKA. 9
1.PacnpocTpaneHue BOJIH B yNpyrou 1 Pezynamusnvie YVJI- OIICHUBATh 1
cpene. MOCJICZICTBUSL JTOCTHXKEHHSI TOCTaBJICHHOMN
2.0TpaxkeHue BOJIH. 1 e B yaeOHOU NEATEIIbHOCTH, 2
3.IlepuoanvecKue BOTHBI. 1 COOCTBEHHOM KU3HHU u YKU3HU 5
4 PerieHue 3ajad. 1 OKPY KAIOIIKX JIFONCH. 6
5.CTostume BOJHEL. 1 llosnasamenvuvie YY/[- uckath 1 HAXOIUTh 8
6.3BYKOBBIE BOJIHBI. 1 0000111eHHBIE CITOCOOBI pellIeHUs 3a/1a4. 8
7.BricoTa 3Byka. Dddext Jomrepa. 1 Kommynuxamusnvie YVi- 4
8.Tem6p. ['pOMKOCTB 3ByKa. 1 KOOPJMHHUPOBATh M BBHIMIOJIHATH paboOTy B 3
9.KoHTpobHast paboTa No9 1 YCIIOBUSIX pEAbHOTO, BUPTYaJIbHOIO U 6
«MexaHndyecKue BOJIHBL. AKYCTHKAY. KOMOHHHMPOBAHHOT'O B3AHMO/ICHCTBHS.
25 DJIEKTPOCTATHKA
CuJibl 371eKTPOMATrHUTHOI O 11
B3aMMO/eHCTBUA HEMOABHKHBIX
3apsiioB
1 .Onexrpuueckuii 3aps. 1 Pecynamusnvie YVi- BBIOMPATH 1
KBaHnToBaHue 3apsijia. ONTUMAJBHBIN MyTh JJIS JOCTHXKCHHS IIEJIN
2.2neKTpu3anus Tell. 3aKkoH 1 ¢ yuetoM 3(D(PEeKTUBHOCTH PACXOTOBAHHS 3
COXpaHEHHUs 3apsja. PECYPCOB M OCHOBBIBAsICh Ha COOOPaKEHUAX
3.3axon KynoHa. 1 JTUKU U MOPAJIU. 4
4 Peurenue 3ajad. 1 lloznasamenvuvie VYJ[- wWcCHONB30BaThH 7
5.PaBHOBECHE CTATHYECKUX 3aPSI0B. 1 Pas3IM9HbIC MOJEIbHO-CXEMATUYCCKUE 4
6.HanpsoxeHHOCTD 1 CpeJICTBA JUIsl MIPE/ICTABICHUS BBISIBICHHBIX 5
3JIEKTPOCTATUYECKOTO MOJIA. B MH(pOPMALMOHHBIX HCTOYHHUKaX
7.JIluann HaANPsSHKEHHOCTU 1 NPOTHBOPEYHH. 6
AIEKTPOCTATHYECKOTO TTOJISI. Kommynuxamuenvie ¥ V/[- cornacoBbiBath
8.puHuum CyIepIIo3HIMH 1 MO3UIMH YIEHOB KOMaH/ bl B IpoIecce 2

3JIEKTPOCTATUYECKHUX MOJIEH.




9.9neKkTpocTaTnyeckoe moJe 1 paboTHI HAA OOIIIMM 8
3apsHKEHHOU CQepbl U 3apsHKEHHOM MPOTYKTOM/PEIICHUEM.
MJIOCKOCTH.
10.ITonrotroBka K  KOHTPOJIBHOM 1 2
pabore.
11.KonTtponbhas padora Nel0 «Cust 1 3
3JIEKTPOMarHUTHOTO
B3aUMO/JICHCTBUS HETOJIBHYKHBIX
3apsA0B»
JHeprus 31eKTPOMATHUTHOI 0 14
B3aUMO/IelCTBUS HEMOABUKHBIX
3apsiioB
1.PaboTa cui1 37E€KTPOCTATUYECKOTIO 1 Pezynamusnvie YVII- COIIOCTaBIIATH 6
OJIS. MMEIOIINECS] BO3SMOXXHOCTH U HEOOXOIUMBIE
2.IloTeHnman >IeKTPOCTATHYECKOTO 1 JUTSL TOCTUXKEHUS 1IeTTU PeCypChl; 1
OJIS. - 3a/1aBaTh TapaMeTpbl W KPUTEPUH, IO
3.Paznocth MOTEHIIUAJIOB. 1 KOTOPBIM MOKHO OIpEAETUTh, 4TO LEejb 7
W3mepeHne pa3HOCTH MOTEHIMAJIOB. JIOCTUTHYTA.
4.21eKTpUdecKoe MoJie B BEUIECTBE. 1 Ilosnasamenvnoie  VV/[-  KpUTUYECKH 8
5 .Z[I/IC)HCKTPI/IKI/I B 1 OLCHUBATH " HHTCPIIPETAPOBATH 4
DJICKTPOCTATUIECKOM IIO0JIE. UH()OPMALIUIO C PA3HBIX MO3ULUIA;
6.Perienue 3anau. 1 - ICKaTh ¥ HAXOIUTh 0000IIIEHHBIE CTIOCOOBI 7
7.I1poBogHUKHN B 1 PCIICHUA 3a/1a1. 4
3JIEKTPOCTATHIECKOM TOJIE. Kommynuxamusnvie VVJ/[- pa3BepHyTO,
8. JEKTPOEMKOCTD Y€ AMHEHHOTO 1 JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY C 2
[IPOBOJIHHUKA. WCTIOJIb30BAaHUEM QJICKBATHBIX (YCTHBIX M
9.211eKTPOEMKOCTh KOHIEHCATOPA. 1 MHCHMEHHBIX ) S3BIKOBBIX CPE/ICTB; 5 1
10.JTaGopatopras ~ pabora N9 1 - TOROMpaTh MApTHEPOB A AcioBoH 5
«3Mepenne TEKTPOEMKOCTH KOMMYHUKAIMH, UCXOS U3 Soo6pa>KeHI/H/I
KOH/ICHCATOPAY. Pe3yILTATHBHOCTH B3aUMOJICHCTBUA, a He
11.CoenuHenre KOHIEHCATOPOB 1 JAHHBIX CHMITATHH. 6
12.OHepruss  3AEKTPOCTATHYECKOTO 1 7
OJIS1.
13.00beMHas TUTOTHOCTH 1 8

SJICKTPOCTATHUYICCKOI'O ITOJIA.




14 Kontponbnast ~ pabora  Nell 1 6
«OHeprus JIEKTPOMArHUTHOTO
B3aMMOJICICTBUS HEMNOIBUKHBIX
3aps0BY.

20 JlaGopaTopHbIii MPAKTHKYM
1.3mepenue cpeiHel 1 MTHOBEHHOM 2 Pezynamuenvie YVIi- OLICHUBATh 3
cKopocTeit Tena npu MOCNEACTBUSL JTOCTHXKEHHUSI TOCTaBJICHHOMN
IPSIMOJIMHENHOM pPaBHOYCKOPEHHOM LEH B yueOHOi JESITENIbHOCTH,
JIBUKCHHH. cOOCTBEHHOM KU3HU u KU3ZHU
2.M3mepeHue ycKOpeHMsl Tena INpu 2 OKPY’KAIOIIMX JIIOJEH. 4
NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM lloznasamenvuvle  VVJ/[-  MeHaTb U
JIBUKEHUH. YAEPKUBATh pasHble MTO3UITUU B
3.M3MepeHne yCKOpEHHs Tela IpU 2 MO3HABATENILHON  JIeATENbHOCTH  (OBITh 2
JHCTBUM CUJI YIIPYTOCTU U TPEHHUSL. YYEHUKOM M yuuTeneMm; (HopMyIupoBaTh
4. Usmepenne pabOTBl CHI TSXKECTH, 2 00pa3oBaTeNbHbIl 3aMpoC W BBHIMOIHSITH 3
YIOPYT'OCTH, TPCHHUS CKOJIbKCHHUSL. KOHCYJIbTATUBHBIC q)yHKIIPII/I
S.I/IgMepeHH;[ nepuona Kosebauuit 2 CaMOCTOATCIIBHO, CTaBUTb npo6neMy n 6
TeNa Ha IPYKUHE. paboTaTth HaJ €€ pEelIeHUWEM; YIMPaBIAThH
6.HaxoxmeHus TeHTpa  TSDKECTH 2 COBMECTHOM M03HABaTEIbHON 7
UIOCKUX TUIACTHH. JIESITEIbHOCTBIO U MIOJUUHSATHCS
7V3yueHne paBHOBECHS Tela IPH 2 Kommynuxamuenvie YVJ/[- BoCcnpUHMMATh 7
JeHCTBUH HECKOIBKUX CHIL. KPpUTHYECKHE 3aMe4yaHMsl KaK pecypc
8.M3y4eHne n300apHOTO TpoIiecca B 2 COOCTBEHHOTO Pa3BUTH. 2
rase.
9.13mepenue U3MEHEHUS 2 1
BHYTPEHHEH DSHEpPruu Tela MpHU
COBEpUIEHUH PabOTHI.
10.13mepennst Monyns yHOpyroctu 2 8
PE3UHBI.

7 IHoBTOpEHHE Pecynamuenuvie YVi- OIPENENATH
1.3akoHbl MexaHuku. PaBHOMEpHOE 1 HECKOJIBKO myTen JIOCTHKEHUSA 1
IPSIMOJIMHEMHOE IBUKEHUE IIOCTaBJICHHOU LIEJIN.
2.YckopeHne cBOOOHOTO MaCHHMSI. 1 llosnasamenvuvie YV/[- pacno3HaBaTh H 5
3.Cuna tpenus. 3akon I'yxka. 1 (uxcuposars IPOTHBOPEYHS B 3
4.ITpumenenue 3akoHoB HproToHa. 1 MH()OPMAIMOHHBIX HCTOYHHUKAX. 7




5.0cHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KUHETUYECKOMN
TEOPHH.

6.PactipocTpaneHus BOJIH B ynpyrom
cpeze.

7.25eKTpocTaTHYECKOE MOJIE.

Kommynuxamuenvie YVV/[- pacnozHaBathb
KOH()IMKTHBIC CUTYAIlMH ¥ IPEI0TBPAIIaTh
KOH(JIMKTBI 10 MX aKTUBHOM (pa3bl.




TEMATHYECKOE IINTAHUPOBAHUE

Kaacc 11 A
Paznen | KoamuectBo Tembl KouauyecTBo OcHOBHBIE BH/IbI 1€ITEJILHOCTH OcHOBHBIE
4acoB yacos o0yuyarumuxcsi HaNnpaBJIeHUs
BOCIIUTATEJIbHOMI
AeSTeJIbHOCTH
1 o1 DJIEKTPOAMHAMMKA
IlocTOSTHHBIN YJIEKTPUYECKHIT TOK 19
1.Dnexkrpuuecknii Tok. Cuia Toka. 3
2 .McTo4HUK TOKA. Pecynamusnvie VY[  --camocTosiTeNbHO 4
3. HcrouHwk TOKa B DIJIEKTPUUECKOU OTIPECIISATH 1IN, CTABUTH B (HOPMYTUPOBATH 8
TN, COOCTBEHHBIC 3a7auyd B 00pa3oBaTeIbHON
4 3akoH Oma s OJTHOPOJTHOTO JIESITEIIBHOCTH M KU3HEHHBIX CUTYaLUsX; 1
MIPOBOJTHHKA. - BBIOMpaTh ONTUMAJBHBIA MyTh NS
5.ConpTHBIIEHNE IPOBOIHUKA. JIOCTHDKEHUS LIEH ¢ YIETOM dPPEKTUBHOCTH 4
6.3aBHCHMOCTD YICIIbHOTO pacxoloBaHUsl PECYPCOB U OCHOBBIBASICh Ha 7
COINPOTHUBJICHUS MPOBOJHUKOB u COOOPaXEHHUSIX STUKU M MOPAIIN.
[IOJIYIPOBOAHUKOB OT TEMIIEPATYPHI. llosnasamenvrvie VY[ -  KpUTHYCCKH
7.CBEepXIIPOBOINMOCTb. OIICHUBATh u WHTEPIPETUPOBATH 3
8.CoeqHeHHUs IPOBO/THUKOB. MH(OPMAIIHIO C PA3HBIX TIO3HITHI; 6
9.Pacuer conpoTHBIEHUS - HWCIOJb30BaTh PA3IMYHBIE MOJEIHHO- 7
IIEKTPUICCKUX Tenei CXEMAaTUYEeCKHUE CPEeICTBA AJIsl IPEACTABICHUS
10.JTa6opatopHas pabota Nel BBISIBJICHHBIX B UH(OpPMAITMOHHBIX 6
«HcenenoBanyie CMENIaHHOTO MCTOTHHIKAX HPOTHBOPCHIH,
COEMHEHHS POBOJIHUKOBY - BBIXOJUTH 32 PaMKH y4eOHOTro mpeameTa u
11.Kontponsaas pabora Nel «3akon OCYILECTBIIATh IIEJICHANPABIECHHBI TOUCK 6
Owma 75 yyacTka [enm BO3MOKHOCTH IITUPOKOTO MIEPEHOCA CPEJICTB U
12.3akon OMa 111 3aMKHYTOM 1LIEMH. c1oco60B AeHCTBMA. 8
Kommynuxamuesnvie YV/[-
13.JTabopaTopHas pabora Ne2 6
«Mzyuenne 3axona OMa Jiist TOTHOM OCYILIECTBIIATH JICIOBYI0 KOMMYHHUKAIUIO KaK
Herm» CO CBEpCTHUKAMH, TaK U CO B3POCIBIMH (KaK
14.3ak0H OMa 111 3aMKHYTOH IemH BHYTpU 00pa3oBaTeNbHOM OpraHu3allud, TakK 5

Pacuer cumel TOkKa u HAIMpsOKCHUA B
QJICKTPHUYCCKUX ILICIIAX.

W 3a ee mpeneiaMu), MoA0UpaTh MapTHEPOB
JUTSL  J1eJIOBOM KOMMYHHKAIIMM HCXONs U3




15.3mepenne CHJTBI TOKa u COOOpakeHH I PE3yJIBTaTUBHOCTH 4
HaIPSKEHUSL. B3aUMOJICHCTBHUS, @ HE TMYHBIX CUMITATUH.
16.TemnoBoe eCTBHE AIECKTPUIECKOTO 1
toka. 3akoH Jlxkoyins-Jlenna
17.1lepenaua 3JIEKTPOIHEPTUU oT 2
MCTOYHUKA K TOTPEOUTEIIIO.
18.2nexkTpudeckuii TOK B pacCTBOpax 1 4
paciuiaBax 3JEKTPOJIMTOB.
19.Kontponbhnast pabora Ne2 «3akoH 6
Oma 17151 3aMKHYTOM LIeTIn.

MarnuTHoe noJie 13
1.MaruutHoe B3aMMO/ICHCTBIUE. Pezynamuenvie YV/[- 3
MarnuTHOE MoJie JIEKTPUIECKOr0 TOKA. - OIPENEeNsATh HECKOIBKO MyTEeH JOCTUKECHUS
2.JIluHUM MarHUTHOW UHAYKIUH. MOCTaBJICHHOM I1CIIH; 5
3.JleiicTBHE MarHUTHOTIO MOJIs HA - CONOCTABJIATh TOJIYYEHHBIA PpE3yJabTarT 4
MIPOBOJIHUK C TOKOM. JIEATEIbHOCTH C T[OCTaBJIEHHOM 3apaHee
4.PaMka ¢ TOKOM B OJHOPOJIHOM CJIBIO; 8
MardUTHOM IIOJIE. loznasamenvuvie YYJI-
5.JIeiicTBHE€ MarHUTHOIO I10JIS Ha - OCYIICCTBIIATH pa3BEpHYTHIN 5
JBIDKYITHECS 3apsKCHHBIC YaCTHUIIBL. HH(l)OpMaHHOHHBIﬁ IIOUCK U CTAaBUTHh Ha €ro
6.Macc-criekTporpad ¥ UKIOTPOH. OCHOBE HOBBIE (YueOHBIE M TI0O3HABATEIILHBIC) 3
7.1IpocTpaHCTBEHHBIE TPaCKTOPUHU 3a1a4u, 6
3apsKEHHBIX YaCTULl B MATHUTHOM I10JIE - MEHATL U YICPKUBATE PasHBIC IIO3ULNN B
8.BzanMoeiicTBIe IEKTPHUYECKUX MO3HABATENbHON  JeATenbHOCTH  (OBITH 2
TOKOB. YYCHUKOM U yuHTelneM; (QopMyIHpoBaTh
9. MarHHTHELA IIOTOK. 0o0pa3oBaTeNbHbBI 3ampOC ¥ BBIMOJIHATH 3
10.OHeprus MarHuTHOT'O 1OJISL TOKA. KOHCYIbTATHBHLIC byHKun 5
11.MarHUTHO® [0 B BELLECTBE. CaMOCTOSITENIbHO; CTaBUTh MmpobiemMy H 7
12.DeppoMarHeTIaM. paboTathb Haj € pELICHHEM; YNpaBIATh 1
13.KoHTposHas paGora Ne3 COBMECTHOM MO3HABaTEIbHOU 6

«MargamuTHoe moJjie».

JeSITETHHOCTHIO M TTOTIMHSATHCS
Kommynuxamuenvie YVJ[- - cormacoBbIBaTh
MO3WIIMM WIEHOB KOMAHIBI B IPOIEcce
paloThl HaJ OOLIMM MPOTYKTOM/pPEIICHHEM;




- pa3BepHyTO, JIOTUYHO U TOYHO U3JIArarh
CBOIO TOYKY C MCIOJb30BAHUEM aJICKBATHBIX
(YCTHBIX M MIUCbMEHHBIX) SI3bIKOBBIX CPEJICTB.

JIeKTPOMArHeTHu3mM 9

1.9C B npoBOJHMKE, IBUXKYIIEMCS B Pezynamusnvie YV 4
MarHUTHOM IOJIE€. - 3a7aBaThb MapaMeTpbl M KPUTEPHUH, IO
2.D51eKTpOMarHuTHasi MHIYKIHSI. KOTOPBIM MOXHO ONpPENENIUTh, YTO LElb 2
3.Coco0bl MOMyYeHUs] UHAYKIIMOHHOTO JIOCTUTHYTA; 8
TOKa. - CONOCTaBJIATH TIOJYYEHHBIH pe3ylbTar
4. Toxku 3aMbIKAHUA U pa3MbIKAHM . JACATCIIBHOCTH C MMOCTaBJICHHOM 3apaHce 1
5.JIaboparopHas padora Ne3 «/3yuenue LEJIBIO; 6
SIBJICHHS] QJICKTPOMATHUTHON MHTYKLIIAW. llosnasamenvnoie YV/{
6.Mcronb30BaHue  3IEKTPOMArHUTHOM - KPUTHYICCKU OLICHUBATh 1 8
MHIYKIHHL. MHTEPIPETHPOBATh WHPOPMALIUIO C Pa3HBIX
7.I'enepupoBanue MIEPEMEHHOTO TO3HIIHH; 8
3JIEKTPHYECKOTO TOKA. - UCKaTh U HaXOJUTh 000OIIEHHBIE CITIOCOOBI
8.Ilepenaua 3JIEKTPOIHEPTUU Ha PCIHICHHUA 3a/1ad. 7;8
DPACCTOSIHE. Kommynuxamuenuvie YVJI- npu
9.KoHTponbHast paboTa Nod OCYUIECTBJIICHUU TPYMIIOBOM pPabOThI OBITH 6
«DIEKTPOMArHHTHAS HHAYKLIS. KaK PyKOBOAUTEJIEM, TaK U YJICHOM KOMAaH/Ibl

B pa3HBbIX poOJsaX (TeHeparop WAeH, KPUTHK,

WCIIOJTHUTEIb, BBICTYNAIOUIUM, 3KCIEepT HU

T.JI.);

- BOCHPHUHUMATh KPUTHYECKHE 3aMEUYaHUs

KaK pecypc COOCTBEHHOTO pa3BUTHSI.

Ilenu mepeMeHHOr0 TOKA 10

1.BexTtopHbIe AMarpaMMBbl JUIsl ONTMCAHUS 3
NIEPEMEHHBIX TOKOB U HAIIPSKECHUM. Pezynamusnvie YY/I-
2.Pe3ucTop B 11leNH MEPEMEHHOT0 TOKa. - COIIOCTABIISATH UMEIOLINECS BO3MOXHOCTU U 5
3.Kongencarop B 1enmM IEPEMEHHOTO HEOOXOIUMBbIE Uil JIOCTIDKEHMS  IeJTU 1
TOKA. pecypchl;
4 KaTtymika WHAYKTABHOCTH B  IIEMH - CONOCTABJIATH IIOJIYYEHHBIH pe3yJbTar 8
HIEpPEMEHHOT0 TOKA. JESITEIbHOCTH C TOCTaBJICHHOW 3apaHee
5.CBo0oaHbIE TapMOHHYECKHE LICIBIO. 5

3IIEKTPOMAarHUTHbIE KoJie0aHus B
K0J1e0aTeIbHOM KOHTYPE.

Ho3znasamenvuvie YVJ[




6.KonebaTenpbHBII KOHTYp B  IICNH
IIEPEMEHHOTI0 TOKA.

- OCYULIECTBIIATH pa3BEpHYTHIN
MH(POPMALIMOHHBIA TOMCK U CTAaBUTh Ha €ro

7.IlpuMecTHBIl  TONYNPOBOJHUK — — OCHOBE HOBBIE (yueOHbIC U MTO3HABATEIJILHBIC) 7
COCTaBHAsl 4acTh 3JIEMEHTOB CXEM. 3a]a4y;
8.11oynpoOBOAHUKOBBIIN AHO/I. -aHAIU3UPOBATH u peoOpa3oBHIBATH 5
9.Tpan3ucrop. pOoOJIEMHO-TIPOTUBOPEUMBBIE CUTYAIIHH. 2
10.KoHTposbHast pabora No5 Kommynurxamusnvie YY]J - 6
«HepeMeHHHﬁ TOK». - pacClio3HaBaTb KOH(I)JII/IKTHLIG CUTyalluu "
MpeIoTBpaniaTh KOHQIUKTHI 10 UX aKTUBHOM
hazbl.
43 JIEKTPOMATHUTHOE H3JIyYeHHe
H3iyyenue u npuem 7
3JIEKTPOMATHUTHBIX BOJIH PaINO-H
CBY- nnmana3oHa
1.D51eKTpOMarHUTHBIE BOJIHBI. 1 Pecynamusnvie YVJ[ 5
2.PacnipocTpaHeHne 31€KTPOMarHUTHBIX 1 - COIIOCTABJISITh UMEIOIIHECS BOBMOKHOCTH U 4
BOJIH. HEOoOXOAUMbIE Il JIOCTHOKEHHS  LEH
3.OHeprus, nepeHocumas 1 pecypcsl; 8
AJICKTPOMATrHUTHBIMU BOJTHAMM. - 3aJaBaThb IapaMeTpbl U KpPUTEpUHU, IO
4.JlaBJieHHE U UMITYJIBC 1 KOTOPbIM MOYKHO ONPEIEIUTh, 4YTO LEIb 2
AJIEKTPOMArHUTHBIX BOJIH. JIOCTUTHYTA.
5.CHekTp AJIeKTPOMArHUTHBIX BOJIH. 1 Tlosnasamenvnvie YY]| 5
6.Panno- u CBY-BonHbBI B cpeAcTBax 1 - pacrosHaBarb u (pukcupoBarh 8
cBs3u. Paguotenedonnas cBsi3b, [PpOTUBOPCUMIA B MH(pOPMALMOHHBIX
paauoBEILIaHNuE. HCTOYHHMKAX;
7.KontponbHas padora Ne6 «M3myuenue 1 - UCKaTh M HAXOAUTh 00OOIICHHBIE CTIOCOObI 6
U IpPUEM DIEKTPOMArHUTHBIX BOJIH peHICHNA 3a/1a4.
paauo- u CBU-nuanaszonay. Kommynuxamusnvie YV —
- KOOPIWHHUPOBATh M BBHIMOIHATH padOTy B
VCIIOBUSIX  pPEambHOTO, BUPTYaIbHOTO H
KOMOMHUPOBAHHOTO B3aMMO/IEHCTBUS.
I'eomeTprueckasi onTuKa 17
1.Ipunnein Noitrenca. Otpaxenue 1 Pecynamusnvie YVJ[ 4
BOJIH. - OIPEeNEeNsATh HECKOIBKO MyTeW JOCTUKEHUS
2.ITpenomiieHue BOJIH. 1 MOCTaBJIEHHOM LIEJH; 5




3.JlaGopartopnas pabota No4
«M3mMepenne nokaszaresi MpeoOMICHHS
CTEKJIa»

- CONOCTaBJIATH IOJIYYEHHBIH pe3ynbTar
JIeATETLHOCTH C TIOCTaBJICHHOM 3apaHee
LEJbIO;

4. Jlucniepcus cBeTa. Ilo3znasamenvuvie YVJ[ 3
5.ITocTpoenne n300pakeHud U Xoja - OCYILECTBIIATh pa3BEpPHYTHII 7
Jy4eil Ipu NPETOMIICHUU CBETA. MH(POPMALMOHHBINA TTOMCK U CTaBUTh Ha €ro
6.Konrponsnas padora Ne7 OCHOBE HOBbIE (yueOHbIE U ITO3HABATEJILHBIC) 6
«OTtpaxeHHe U IPEJOMIICHUE CBETAY. 3a/laqu;
7. JIuH3EL. - IIPUBOJUTH KPUTHYCCKHUEC apryMCHTHI KaK B 2
8.CoGHpaloNIHe JIHH3BL. OTHOILEHUHU COOCTBEHHOI'O CYKJEHHs, TaK U 3
9.M306paKeHHe peMeTa B B OTHOLICHUM JEUCTBUH U  CYXKICHHUH 4
coOuparome JuH3e. Apyroro.
10. ®opmysia TOHKOH coOuparomieit Kommynuramusnvie Y[ — 1
JIMH3EL - OCYILIECTBIATH JEJIOBYI0 KOMMYHHUKAIUIO
11.PaccerBaroNIie JIMH3bI. KaK CO CBEPCTHHKaMH, TaK U CO B3POCIBIMU 5
12.M306paskeHue MpeaMeTa B (kaKk BHyTpHU 00pa3oBaTebHOM OpraHu3alum, 4
paccenBatoLeil JTHH3e. TaK W 3a €€ HpeIleJIilMI/I), nonouparb
13.®okycHOE paccTOsTHUE U ONTHYECKAs] TIapTHEPOB AL ACTOBOM - KOMMYHHKALHI 7
CHITA CHCTEMBI W3 JIBYX JIHH3. HCXOL U3 cooOpakeHui PE3yJIBTATHBHO
14.Yenoseueckuil riua3 Kak ONTHYECKAS B3aUMOZICHCTBHA, 4 HC JIMTHBIX CHMIATHH. 7
CUCTEMa.
15.0ntuyeckue npubopsl, 3
YBEJIMYUBAIOILIUE YIOJl 3PEHHUSL.
16.Pemenue 3aau. 6
17.KonTtponbHas pabota Ne8 6
«l'eoMeTpryecKasi ONTUKAY.

BoJsinoBasi onTHKa
1. UuTepdepenius BoJIH Pezynamusnvie VY| 4
2.B3anMHoOe ycuiieHue U ociiabieHue - BbIOMpaTh ONTHUMAJIbHBIA MyTh  JUIA 5
BOJIH B IPOCTPAHCTBE. JOCTHXKEHUS LEIH C YYeTOM 3PPEKTUBHOCTH
3.Mutepdepeniius ceta. pacxof0BaHUsl PECYPCOB U OCHOBBIBAsICh Ha 1
4.ludpakuus cBera. COO0OpaXEHUSIX ITUKU U MOpaJI; 2
5.JTaboparopHas paboTta Ne5 - OLCHMBAaTh IOCJIEACTBUS JTOCTH)KEHUS 6
«Ha6monenre naTepdepeHIim 1 IIOCTaBJIEHHOM LENH B y4eOHOI
IU(PAKIUK CBETAY. NeSITeIbHOCTH, COOCTBEHHOM KHU3HU U KU3HU
6.lndpakimonHas peneTka. OKPY KAIOIINX JIFOACH. 7




7.J1abopaTopnast pabota Neb6 Iloznasamenvuvie YV][ — 6
«M3MepeHne AITMHBI CBETOBOW BOJIHBI C - HCIONIb30BATh  PA3JIMYHbIE MOJEIHHO-
HOMOILBIO AU(PPAKIIMOHHON PELIETKUY. CXeMaTU4eCKHe CPeICTBA ISl IIPEICTaBICHUS
8.KonrponbHas pabora Ne9 «BomHoBas BBISIBJICHHBIX B UH(POPMALMOHHBIX 6
OITHKA. MCTOYHHMKAX MPOTUBOPEUUI.
Kommynuxamuenwvie YV/[
- pa3BEepHYTO, JJIOTMYHO M TOYHO U3JIaraTh
CBOIO TOUKY C UCIIOJIH30BAHUEM aJICKBATHBIX
(YCTHBIX ¥ MIUChMEHHBIX) SI3BIKOBBIX CPEICTB.
KBanToBas Teopus 11 Pezynamuenvie \A%7/4 - BEIOMpATH
3J1eKTPOMATHUTHOTI' 0 M3JIy4eHUs U ONTUMAJIBHBIN MyTh JUIsl JOCTHXKEHUS LIETIH C
BelllecTBa yaeToM  3((HEeKTUBHOCTH  PAaCXOJOBaHUS
1. TernsioBoe U3JTyyeHHE. 1 pPECYpCOB U OCHOBBIBASACH HA COOOPAXKEHUAX 3
2.®orodddekr. 1 STHKH U MOPAJIH. 1
3. KopiycKyIsipHO-BOJIHOBOM Ty ajIu3M. 1 Tosnasamenvnvie YV]| 2
4.BoJiHOBBIE CBOICTBA YaCTHII. 1 - KPUTHICCKHU OLICHUBATh u 4
5.CTpoeHHe aToMa. 1 MHTEPIPETHPOBATh MHPOPMALIMIO C Pa3HBIX 5
6.Teopust aToMa BOJIOpPOAA. 1 TO3HIIHH; 1
7.IlornameHue U U3Iy4eHHe CBeTa 1 - BBIXOJMTb 32 PAMKH y4€OHOro fipeaAMeTa T 4
ATOMOM. OCYILECTBIISITH IIEJICHAIIPABICHHBIIN TOMCK
8.JTaGopatopHas pa6ota Ne7 1 BO3MOKHOCTH LIMPOKOTO TIEpeHOca CPeJICTB 6
«Habnronenue nMHeRYaToro u U CTI0CO0O0B /IEHCTBHSL.
CIUTOLIHOTO CIIEKTPOB UCITYCKAHHS. Kommynuramusrivie yji A - 1pn
9.JTasep. 1 OCYIIIECTBIICHUH TPYIIIOBON paboThl OBITH 7
10.95eKTpHaeCKuii paspsiL B ra3ax. 1 KaK PyKOBOJMTENIEM, TaK M "ICHOM KOMAH/IbI )
11.KonTponsHas pabora Nel0 1 B Pa3HBIX POJIAX (TeHeparop WIeH, KPUTHK, 6
«KBaHTOBas TEOPUS ITEKTPOMATHUTHOTO MCTOTHUTCIE,  BRICTYNAIOIIMH, - SKCHCPT 1
U3JTyYEeHHUS U BEILLIECTBAY. TA);
- pacmo3HaBaTh KOH(MJIMKTHBIE CUTYallMd H
IpeoTBpalaTh KOHQIUKTHI 10 X aKTUBHON
¢hazbl.
16 Pu3nka BEICOKHX JHEPruii
du3nka aTOMHOTO siAPa 10
1.CocTtaB aTOMHOTO sijipa. 1 Pezynamusnvie VY| 2
2.DHeprusi cBsi3U HYKJIOHOB B SIJIpe. 1 - OIPENENATh HECKOIBKO MyTEW JOCTUKEHUS 1
3.EcrecTBeHHast paJliOaKTUBHOCTb. 1 MOCTaBJICHHOM LeNH; 2




4.3aKk0H paM0aKTHUBHOIO pacnaja. 1 - OLCHMBAaTh TMOCJEACTBUS JIOCTH)KEHUS 4
5.MckyccTBeHHas paiMOAKTUBHOCTD. 1 IIOCTaBJIEHHOMN LEeIn B y4eOHOI 5
6.Mcnonb30BaHue OSHEPrUM  JICTCHUS 1 JeSITEIBHOCTH, COOCTBEHHOM JKU3HU U JKU3HU 8
anep. SAnepHas SHEpreTuKa. OKpY>KarOIIMX JIFOAEH.
7. TepMOsiAEpHBIN CUHTES. 1 lloznasamenvhule 8
8.5 nepHOE OpyKHE. 1 - OCYILECTBIIATh pa3BEepHYTHIN 1:8
9.JlaGopartopnast padora Ne8 «M3yuenue 1 MH(OPMALMOHHBIN TIOMCK U CTABUTh HA €ro 6
B3aMMOJICHCTBHS YACTHI M SIEPHBIX OCHOBE HOBBIC (y4eOHBIC U IMO3HABATEIILHEIC)
peaknuii (1o dhotorpadusm)y. 3aaaqu.
10.buonornueckoe JieficTBUe 1 Kommynuxamusnvie YV/] 7,8
PaIMOAKTHBHBIX H3TyYCHHIL. - KOOpJAMHHUPOBATH W BBINOJHATH PaboTy B
YCIIOBUSIX ~ pEaJbHOrO, BUPTYaJIIbHOTO H
KOMOMHHPOBAaHHOTO B3aHMMOJICHCTBHUS;
- COTJIaCOBBIBATh MO3UIIUH YWICHOB KOMaH/IbI B
mporecce paboThI HaJI o0IIIM
POAYKTOM/PEIICHUEM.
DJieMeHTApPHbIE YACTHIIbI 6
1. Knaccudpukanus 3JE€MEHTAPHBIX 1 Pezynamusnvie VYV - opranuzoBbIBaTh 4
YacTHUIl s deKTUBHBIN MOUCK pEeCypcoB,
2.Jlentonbl  Kak  (pyHAaMEHTaJIbHBIE 1 HEOOXOIUMBIX JUISL JOCTUXKEHUS 2
YACTHUIIBI. MOCTaBJIEHHOW LIEJH.
3.Knaccudukanus 1 CTpyKTypa aipOHOB. 1 Ilo3nasamenvnvie YVY/{ - aHAIU3UPOBATH U 3
4.B3aumoeiicTBHE KBAPKOB. 1 peobpa3oBbIBATH pOOIEMHO- 5
5.DyH/1aMEHTaJIbHbIC YACTHUIIBL. 1 IPOTUBOPCHUBLIC CUTYAIN; 1
6.Kontponbuast pabora Nell «®Pusuka 1 - BBIXOIUTB 33 PAMKH y4eOHOT0 mpeamMera 1 6
BBICOKUX 3H€pFHI>i)) OCYHCCTBIIATE LCJICHAIIPABICHHBIM ITOHCK
BO3MO)KHOCTH ILIMUPOKOT'0 MIEPEHOCA CPEJICTB U
Croco0oB eHCTBUS.
Kommynuxamuenvie VVJ/[- 1npencraBisiTh
MyOJIMYHO Pe3ybTaThl WHIWBHIYAIBHON H
TPYNIOBON  NEATENBHOCTH, KaK Tepen
3HAKOMOM, TaKk M Iepel HE3HAaKOMOH
ayIUTOPUEH;
DJ1eMEeHTBI ACTPOPU3MKH
JBosonusi Beesiennon 8
1.CtpykTypa Bcenennoti, ee 1 Pecynamusnvie  VV/]  -camocTosiTeIBHO 2

pacmupenne. 3akoH Xabbma

ONpCACIIATh HICJIN, CTABUTH U (I)OpMy.TIPIpOBaTB




2.KocMmomnorudeckass MOJEIb  paHHEH
Bcenennoii. Opa usnydeHus.

3.HykneocuHrte3 B paHHei BeeneHHoil.

4.006pazoBaHye aCTPOHOMHYECKUX
CTPYKTYP.

5.9BoJIIOUS 3BE3I.

6.00pazoBanue u 3Bostonust CoaTHEYHON
CHUCTEMBI.

7.0prannyeckast >kM3Hb BO BcelleHHOi.

8.IToBTOpenue u 0600IIeHNE.

COOCTBEHHBIE 3a7ayd B 00pa3oBaTEIbHON
JIESTEIIbBHOCTH U )KU3HEHHBIX CUTYalUsX.
llosnasamenvuvlie YYJ[- pacniozHaBath H
¢buKcupoBatb MPOTUBOPEUHS B
MH(OPMALIMOHHBIX HCTOYHUKAX; - UCKATh U
HaXOAUTh OOOOIIEHHBIE CHOCOOBI peIIeHUs
3ajay.

Kommynuxamuenvie YV/[- K0OpaAuHUPOBATH
Y BBITIOJHATH paboTy B YCIOBHUSX PEaTbHOTO,
BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aMMO/JICHCTBUSI.

32

O0o0maroniee NOBTOpeHUE

BBenenue

1.ba3oBble hu3HUECKUE BETHUNHBI U
(dyHIaMeHTaJIbHbIC (U3NICCKUE TCOPHUH.

Pezynamusnvie VY[ -  comocTtaBusTh
MOJyYEHHBIM pe3ylbTaT JeATeIbHOCTH C
MOCTABJICHHOM 3apaHee UETbIO.
llosnasamenvhovie YVJI- BBICTPanBaTh
WH/IMBUYTBHYIO 00pa3oBaTENbHYIO
TPACKTOPHUIO, YYHUTHIBAs OrPaHUYCHHS CO
CTOPOHBI JAPYTUX YYAaCTHUKOB M PECYpCHBIE
OTrpaHUYECHUS.

Kommynuxamuenvie YVVJ/[- pacrio3HaBath
KOH(MIMKTHBIE CUTYyalldd U TPEIOTBpAIIaTh
KOH(JIMKTHI 1O UX aKTUBHOM (ha3bl.

MexaHnuka

l.KunemaTrka JBHKEHUSI MaTEPUATBHOMN
TOYKH.

2. Penienue 3a1a4 Ha pacyeT
KUHEMATHYECKUX BEIIUYNH

3./lnHaMuKa MaTepHaIbHON TOUKH.
3axkoHb! HproTOHA.

4. MueptHOCTh. Pelienue 3a7a4 Ha 3aKOH
COXpaHEHHSI.

5.3akoH I'yka.

6.CBOOOTHBIE TAPMOHUYECKHE
Ko1e0aHusl.

7.11ocTysaTel TEOPUU OTHOCUTEIBHOCTH.

Pecynamuenvie A%/ - OIICHUBAaTh
MOCIEACTBUS  JTOCTUKEHHUSI ITOCTABICHHOMN
1[eJT1 B Y4eOHO e TeIbHOCTH, COOCTBEHHOM
KU3HU U )KU3HU OKPYKAFOIIMX JIFOIEH.
llosnasamenvuvie  VVJ/[-  ucnonn3oBarh
pa3JIMYHbIC MOJIETTbHO-CXEMATHYECKNE
Cpe/CTBa JJis MPECTABICHUS BhISBICHHBIX B
WH(pOPMaAITMOHHBIX HMCTOYHHUKAX
[IPOTUBOPEUYUIL.

Kommynuxamuenvie YVV/[- ocymecTBiaTh
JIEJIOBYIO KOMMYHHUKAIUIO KaK co
CBEPCTHUKAMH, TaK U CO B3pOCIBIMH (Kak
BHYTpU 00pa30BaTENIbHON OpraHU3allud, TaK




8.Pemenure 3amay mo MexaHHKe. 1 W 3a ee mpejenamMu), moadupaTh MapTHEPOB 4
JUISL JIeTIOBOM KOMMYHMKAIMA UCXOJs U3
CO00paxeHHit PE3yJIbTaTUBHOCTH
B3aMMO/JICHCTBUSI, 4 HE JINYHBIX CUMIIATUM.
MouJiekyJasipHasi pusuka 7
1.MonekynsipHasi CTpyKTypa BEIIECTBa. 1 Pezynamusnvie \AZ/ - BEIOMpATH 4
YcioBus naeanbHOro rasa. ONTUMAJIBHBINA IMyTh JUIsl JOCTHXKEHUS 1IeTU C
2.M3ompouecchl. [Tocrpoenne rpaduxos 1 yaeTroM  3(()EKTHBHOCTH  PacXOJOBAHHUS 5
H30IPOIIECCOB. PECYPCOB U OCHOBBIBAsCh Ha COOOPaKEHUSX
3.IlepBblii 3aKOH TEPMOAVMHAMUKH. 1 3TUKU U MOpaJIu. 1
4. KoHpaeHcanus, KUIIEHHE, TIJIaBJICHUE. 1 Ilosnasamenvhvie YVI- BbICTPAHWBATh 7
S.IIpuHumn 1eMCTBUS TEMIOBBIX 1 HMHJIVUBUYAIBHYIO 00pa3oBaTENbHYIO 8
JIBUTATEIICH. TPACKTOPHUIO, YYHUTHIBAs OrPAaHUYCHHS CO
6.MexaHn4yecKue BOJTHEIL. 1 CTOPOHBI JIpyruX y4aCTHUKOB M PECYpPCHBIC 2
7.Peuienne 3aaa4 110 MOJIEKYJIIPHOU 1 OTPaHHICHUAL. 5
du3uKe. Kommynuxamuenvie  VV/[-  pazBepHyTo,
JIOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY C
WCIIOJIb30BAHUEM aJIeKBAaTHBIX (YCTHBIX U
MIMCbMEHHBIX) SI3IKOBBIX CPEJICTB.
DJIEeKTPOAMHAMHUKA 7 Pezynamusnvie VVJ[ - opraHuzoBbIBaTh
1 .Onexktpuueckuii 3apsaa. 3akoH Kyiona. 1 3 PeKTUBHBIIHI MIOUCK pecypcos, 7
2.IlpoBogHUKH, JUDJICKTPUKH, 1 HEO0OXOIUMBIX TUTSt JIOCTHKCHUS 3
MOJIYITPOBOJIHUKH. MOCTABJICHHOM 1IEJIH.
3.DnekrpoeMkocTh. Konjencarop. 1 Ilosnasamenvhobie \AZ/E MIPUBOIUTH 5
4 .3axon Oma. 1 KPUTUYECKHE apTyMEHThl KaKk B OTHOUIEHUU 2
5.CHWJIbI B MATHUTHOM TIOJIC. 1 COOCTBEHHOTO CY>KJICHUSI, TAK U B OTHOILIEHUH 1
DIEKTPOMATHETU3M. JIEUCTBUU U CYXKIECHUU IPyroro.
6.1lenu nepeMeHHOro TOKa. 1 Kommynuxamusnvie VV/] 3
7. Pemtenye 3a/au. 1 - COIJIACOBBIBATH MO3UIUHU YJIEHOB KOMaH/IbI 6
B Iporiecce padoThl HaJ OOITUM
MPOYKTOM/PEIICHUEM.
DJIEKTPOMATHUTHOE U3JIy4YeHHe 5 Pezynamusnvie YV/[
1.21eKTpOMarHUTHHIE BOJIHBI. 1 - COIOCTABIIATh UMEIOLIUECS BO3MOKHOCTH U 5
2.ITpuHumn paguocBs3y. 1 HEOOXOmMMBIE I  JOCTIDKEHHUSA  IEJIH 7
3.0TpakeHue 1 NpeNoMIIEHUE CBETA. 1 pECYpPCHI. 8
4. JIuuzsl. THIBI JTUH3. 1 llosnasamenvuvie YV]/[- uckaTh U HAXOJIUTh 4
5.BoIHOBAs OMNTHKA. 1 0000111eHHBIE CTTOCOOBI pPeIeHHs 3a/1a4. 5




Kommynuxamuenvie VVYJ/[- pacno3HaBaTh
KOH(JIUKTHBIC CUTyallUd U TMPEIOTBPAIIATH
KOH(JIMKTBI 10 MX aKTUBHOM (ha3bl.

Du3uKa BLICOKUX IHEPrui 4 Pecynamusnvie VYV -  comocTtaBusTh
1.ITpoTOHHO-HEUTPOHHAsI MOJENb aTOMA. 1 MOJYYECHHBIM pe3yibTar JeATEeIbHOCTH C 1
2.PainoakTUBHBIN pacna. 1 IIOCTaBJICHHOM 3apaHee LEINbIO. 2
3.3aKOH paJIMOaKTHBHOIO pacraja. 1 Ilo3nasamenvuvie YVJ[- uckaTb U HaXOIUTh 2
4. TepMOSIIEPHBIA CHHTE3. 1 000011IeHHBIE CTIOCOOBI PEeUIeHHUs 3a7ay. 8

Kommynuxamusnvie  VV/[-  mondbupath

MapTHEPOB JUIA JEJIOBOM KOMMYHHKAIIUH,

UCXOJs U3 COOOpaKeHUN pe3yJbTaTUBHOCTH

B3aMMOJICICTBUSI, @ HE IMYHBIX CUMITATUH.

20 JlaGopaTopHblii MPAKTUKYM

1. Pacmmpenue mpenenoB HU3MEpPEHHS 2 Pezynamusnvie yyvi - BBIOMpATH 4
amIepMerpa. ONTUMAIIBHBIN My Th JJIsl TOCTHKEHHS IIETTH C
2. Pacmmpenuwe TmpenesioB HM3MEpeHUs 2 yueTroM  3((EKTUBHOCTH  PacXOJOBAHUS 6
BOJIETMETPA. PECYpCOB M OCHOBBIBASICh HA COOOPAKEHHUIX
3.0mpeneneHue  3IEKTPOXHUMHUECKOTO 2 ATUKU U MOpaJIH; 7
DKBUBAJICHTA MEIH. - OILICHUBATh TIOCIEACTBHUA JOCTIIKCHHS
4 ViccnenoBanue IEKTPHICCKUX 2 MOCTABJICHHOH ey B yueOHoU 3
CBOWMCTB MOJIYIIPOBOIHUKOB. NeSITETTHHOCTH, COOCTBEHHOM KU3HH U KU3HU
5.MccreoBanie  DIIEKTPOMArHUTHBIX 2 OKPYKAFOIIUX JIFO/ICH. 6
KonebaHuii B KOHTypE C MOMOIIBIO Ilo3nasamenvnvie VY/{- aHamu3upoBarb U
ocuuorpada. peoOpa3oBHIBATH poOIeMHO-
6./3mepenne 2 MPOTHBOPEUHBEIE CUTYAIIHH; 4
MHIyKTHBHOTO COMPOTHBICHHUS - BBIXO/IUTh 32 paMKU y4yeOHOTO MpeaMeTa U
KaTyIIKH. OCYHCCTBIIATE LCJICHAIIPABICHHBIM ITOHCK
7. UsmepeHne eMKOCTHOTO 2 BO3MO)KHOCTH ILIMUPOKOT'0 MIEPEHOCA CPEJICTB U 5
CONPOTHUBJICHHUS KOHJIEHCATOPA. CII0CO0OB ACHCTBHS.
8. N3yuenue pe3oHaHca B 2 Kommynuramugnoie YV pn 6
nocirenoBarensHoM R-L-C-koHType. OCYILECTBIIEHUU TpPyNIoOBOH paboThl OBITh
9. smepeHne (JOKYCHOrO pAaccCTOSHHS ) KaK pYKOBOAMTENIEM, TaK U YIEHOM KOMAaHJIbI 8
paccemBaroleil IMH3bL B Pa3HBIX POJX (TeHEpaTop lemeﬁ, KPUTHK,
10.Ha6monenue audpakiun dpeHers. 2 UCTIOJIHUTEINb, BBICTYMAIOMIUNA, JKCIEPT U 7

T.J.).
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