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Pabouas nporpamma o ¢uzuke 10 - 11 kmaccel cocTaBiaeHa Ha OCHOBE:

v' ®@epepanbHoro 3akona P® «O6 obpasoBanuu B Poccuiickoii dhemeparmny,
Ne 273 — @3 01 29.12.2012 rona

v @®I'OC COO (or 17 mas 2012 r Ne 413) mpukaz MuHHCTEPCTBA
oOpazoBanust U Hayku Poccuiickoit @enepanuu ot 31.12.2015 1. Ne 1578 — «O
BHECEHUH W3MEHEHUM B (delepanbHblii TOCYJapCTBEHHBIM 00pa3oBaTEIbHBIN
CTaHAapT CPEAHETO O0IIET0 00pa30BaHUMY.

v ®I'OC COO, yrBepKIEHHOr0 IpHKazoM MuHOOpHaykun Poccun ot
17.05.2012 Ne 413 (pen. ot 29.06.2017)

v’ aBTOpPCKOii paboueii mporpammel 1o ¢usuke s 10-11 kmaccos: Pusuka.
Pabouas nporpamma k munuu YMK I'.4. Makumesa, M.A. Tlerposoii. 10-11
KJIaCChI: ydeOHOe mocoOue Jijisi 00111e00pa3oBaTeIbHbIX OpraHu3alvil: 0a30BbIN
ypoBeHb / M. A. Iletposa, 1.I'. KynukoBa — M.: [Ipoda, 2019

1. Ilnanupyemble pe3yabTaThl OCBOCHUA YUEOHOT0
npeamera «DU3nNKa»

OOyuenue ¢u3uke B CpeAHEH IIKOJE HaMpaBICeHO Ha JOCTHXKEHUE
CIICIYIOIINX pe3yibmamos:

Juunocmmnoie:

e YMEHHE YNPABIATh CBOEH NTO3HABATEIBLHOM JAEATEIBHOCTBIO;

e TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO,
Ha TMPOTSHKEHUN BCEH KU3HH,

e CO3HATEILHOE OTHOIIEHWE K HEMPEPHIBHOMY OOpPa30BaHHUIO KaK YCIIOBHIO
YCHENTHON MPOQECCHOHAIBHON U OOIIECTBEHHOM eI TeIbHOCTH;

e YMEHHE COTPYIHHMYATh C B3POCIBIMU, CBEPCTHUKAMH, JIETbMH MIIAAIIETO
BO3pacTta B 00pa3oBaTeNbHOM, Y4eOHO-UCCIEAOBATEIBCKON, MPOCKTHON W
JIPYyTUX BUJIAX AEATEIbHOCTH;

o Cc(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHU;

e OCO3HAaHWE 3HAYUMOCTH HAyKW, BJIAJCHHUS JOCTOBEpPHOUW wuHQOpManuen o
MEePEIOBBIX TOCTHXKEHUSIX U OTKPBITUAX MUPOBOM M OT€UECTBEHHON HAYKH;

e 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;
e TOTOBHOCTbH K HAYYHO-TEXHUYECKOMY TBOPYECTBY;

¢ YYBCTBO F'OPJOCTH 332 OTEYECTBEHHYIO (PM3UUECKYIO HAYKY, TYMaHU3M;

¢ TOJIOKUTEIBHOE OTHOLLIEHHUE K TPYY, LIENEYCTPEMIEHHOCTD;
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¢ DKOJIOTMYECKas KyJbTypa, OepekHOE OTHOIICHHE K POJHON 3emiie, TPUPOIHBIM
OoorarctBaM Poccur u Mupa, NMOHMMaHHE OTBETCTBEHHOCTH 3a COCTOSIHHE
IPUPOAHBIX PECYPCOB M pa3yMHOE IPUPOAOIIOIb30BAHHE.

Memanpedmemnboie:

MeranpeaMeTHble pe3yiabTaThl 00y4deHUs: (QU3MKE B CpEAHEH 1IKoe
NPEACTABICHbBl  TpeMsl TpPYIIaMd  YHUBEPCAIbHBIX  YYEOHBIX  JIEHCTBHIA.
PeryasituBubie YY /|

BbInyCKHMK HAYYHTCH:

* CaMOCTOSITENBHO OIpEAeNsATh IeNd, CTaBUTh MU  (POpPMYIHUPOBATH
COOCTBEHHBIE 3a7aud B 00pa30BaTENbHOM JEATEIBHOCTH H  KU3HEHHBIX
CUTYaLHSIX;

* OLICHMBATh PECYpPChl, B TOM YHCIIE BpEMs W JpYrue HeMarepuaibHbIC
pecypchl, HEOOXOIUMBIE JIJIsl JOCTUKEHUS MMOCTABICHHOMN paHee 1eNu;

* CONOCTaBISATh HMMEIOIIMECS BO3MOXHOCTM UM HEOOXOAMMBIEC JIs
JOCTHKEHHSI LIEJIA PECYPCHI;

* OpraHM3oBbIBaTh 3(PPEKTUBHBIAN MOUCK PECYpCOB, HEOOXOTUMBIX IS
JOCTH>KEHHMSI IOCTABIICHHOM LIENH;

* OIIPEACIIATh HECKOJIBKO ITyTEN JOCTUKEHUS TOCTABICHHON LIETIH;

* BbIOMpAaTh ONTHUMAJBHBIM MyTh JOCTMXKEHHS LEIM C  Y4ETOM
3¢ (EeKTUBHOCTH pAcCXOJOBAHUS PECYPCOB U OCHOBBIBASICH Ha COOOPAKEHUSX
TUKU U MOPAJIH;

* 33]1aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOKHO OINPEAENIUTbH, UYTO
LEJIb JOCTUTHYTA;

* COIIOCTABJIATH IOJYYECHHBIM PE3YyJbTaT AECATEIBHOCTH C IOCTaBJIECHHOMU
paHee LEIbIO;

* OLICHMBAaTh MOCJEICTBHUS JOCTUKEHHUS TMOCTABJIECHHON LEIM B y4eOHOMU
NeSATeIIBHOCTH, COOCTBEHHOM KM3HH M KM3HU OKPY KAIOIIHNX JIFOJICH.

ITo3naBaTeabHbIe YY ]|

BbInyCKHMK HAYYHTCH:

* KPUTHYECKU OIICHMBAThb M HHTEPIPETUPOBATH MH(POPMAIUIO C pa3HBIX
MO3ULINH;

* pacrno3HaBaTh M (UKCUPOBATh MPOTUBOPEUHs B HHPOPMAIIMOHHBIX
HMCTOYHUKAX;

* HCIIOJIB30BATh PA3jIUYHbIE MOJEIbHO-CXEMAaTUYECKUE CPEACTBA IS
MIPE/ICTABIICHUS] BBISBICHHBIX B MH()OPMAIIMOHHBIX UICTOYHUKAX TPOTUBOPEUHIL;

* OCYUIECTBIISITh Pa3BEPHYThIM MH(POPMALIMOHHBIN MOUCK U CTABUThH HA €ro
OCHOBE HOBBIE (Y4eOHbIC U TO3HABATEbHBIC) 3a/1a4H;

* ICKaTh U HAXOJIUTh 000OIIEHHBIE CIIOCOOBI PEIICHUS 3a/1a4;

* MPUBOJIUTH KPUTUUYECKUE APTYMEHTHl KaK B OTHOUIEHHMH COOCTBEHHOIO
CYKJICHMS, TaK U B OTHOILLIEHUM IEUCTBUN U CYKACHUU JPYTrOTo;

* aHANIM3UpPOBaTh M MPeoOpPa3OBbIBATH MPOOIEMHO-TIPOTHBOPEUHUBHIE
CUTYaLINH;




* BBIXOJUTh 32 pPaMKH y4eOHOrO TpeAMEeTa U  OCYIIECTBISATh
L[EJICHANIPABJICHHBIM TOUCK BO3MOXKHOCTEM WIMPOKOTO IEpEeHOca CPEACTB H
CIIOCOOOB JICUCTBUS;

* BbICTpauBaTh HMHAMBUAYAJbHYI0  OOpa30BaTEIbHYI0  TPAEKTOPHIO,
YUUTBHIBAsE OTrPAHMYEHUS CO CTOPOHBI JPYITUX YYACTHUKOB M PECYPCHBIE
OTpaHUYCHUS;

* MECHSTh U YJAEPKUBATH Pa3HbIC MO3UIUU B TO3HABATEIBLHOMN IESITEIBHOCTH
(OBITH y4YeHHUKOM U yuHTeneM; (QOpMyIHUpOBaThH OOpa30BaTENbHBIN 3ampoc U
BBITIOJHATh KOHCYJIbTATUBHBIEC (DYHKIIMU CAMOCTOSITENIbHO; CTaBUTh MPOOIEMy U
paboTaTh HaJ €€ pEIICHHEM; YNPaBIsITh COBMECTHOM IO3HABATEIIbHOM
NEeATEIbHOCTBIO U IOYUHSATHCH ).

KommynukaTuBubie YV /|

BbInyCKHMK HAYYHTCSA:

* OCYILIECTBIIATH JIEJIOBYI0 KOMMYHHKAIMIO, KaK CO CBEPCTHUKAMU, TaK U CO
B3pOCIBIMU (KaK BHYTpHU 00pa30BaTEIbHON OpraHU3alllK, TaK U 3a €€ MpeJIeiamMu);

* IIPU OCYIIECTBIICHUHU TPYIINOBON padOTHI OBITh KaK PYKOBOJMUTENIEM, TaK U
YJICHOM MPOEKTHON KOMaHJbl B Pa3HBIX POJSAX (T€HEpaTOpoOM HUJeH, KPUTHUKOM,
UCIIOJTHUTEIIEM, PE3EHTYIOINUM U T. [1.);

* pPa3BepHYTO, JIOTMYHO W TOYHO U3JaraTb CBOK TOYKY 3pEHHUS C
UCITIOJIb30BAaHUEM aJICKBATHBIX (YCTHBIX U TUCbMEHHBIX ) S3BIKOBBIX CPEJICTB;

* pacrno3HaBaTh KOH(DJIMKTOTE€HHBIE CHTyallud W  IPEJOTBPAILATh
KOH(JIMKTBI JO UX aKTUBHOM (ha3bl;

* KOOpPAMHHPOBATH MW BBINOJHATH PabOTy B YCIOBHUSIX BHPTYaJIbHOIO
B3aMMOJIEUCTBUS (MJIM COUYETAHMSI PEATILHOTO U BUPTYaIbHOIO);

* COrJacoBBIBaTh MO3WLMU YJIEHOB KOMaHIbl B IMpolecce padoThl HaA
OOIIIUM MPOTYKTOM/PEIICHUEM;

* TPENCTaBIATh MYOIMYHO PE3yNbTaThl WHIWBHAYAJIHHOM M TPYHIIOBOM
JESITEIPHOCTH KAK MEepEel 3HAKOMOU, TAK U Iepe] HE3HAKOMOM ayAuTOPHUEH;

* moaOupaTh MApTHEPOB [JIsl JEJIOBOM KOMMYHUKAIIMM HCXOMS U3
COOOpaXeHUH Pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE TUIHBIX CUMIIATHI;

* BOCHPUHMMATh KPUTHUECKHE 3aMEuyaHUsl KakK pecypc COOCTBEHHOTO
pa3BUTHS;

* TOYHO U €MKO (POPMYJIUPOBATH KaK KPUTHUECKHUE, TaK U OJOOPUTEIIHHBIC
3aMe4yaHus B aApec APYrux JIOJIeM B paMKax JEJIOBOM U 00pa30oBaTesIbHOM
KOMMYHUKAIINH, U30eras npu 3TOM JJUYHOCTHBIX OLEHOUHBIX CYXKICHHM.

Ilpeomemmnuie:

[IpeameTHbie  pe3yapTaThl OOydeHHs (U3MKEe B CpedHEedl  1IKose
npeCTaBIeHbI sl 6a30BOTO (2 4 B HEACIIO)

Buvinycknuk na 6a306om ypoeéne nayuumcs:

* IEMOHCTPUPOBATHh HA MPUMEPAX POJIb U MECTO (PU3MKH B (HOPMUPOBAHHUH
COBPEMEHHOW HAyYHOW KapTUHBI MUpA, B Pa3BUTUH COBPEMEHHBIX TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;

* MOKa3bIBaTh HAa MpPHUMEpPaxX B3aHUMOCB3b MEXAY (GU3UKOW U APYyTUMHU
€CTECTBEHHBIMHU HayKaMH;




* YCTaHaBJIMBATh B3aMMOCBS3b E€CTECTBEHHO-HAYYHBIX SIBJICHUHA W
IPUMEHATHh OCHOBHBIE (PU3NYECKUE MOJEINHN JJI UX ONUCAHUSI U OOBSICHEHUS;

* HUCHOJb30BaTh MH(GOPMALKIO (PU3NYECKOTO COJAEP)KAHUS IPU PELICHUU
y4€OHBIX, MPAKTUYECKUX, MMPOECKTHBIX M HCCIENOBATENbCKUX 3a/lad, UHTEIrPUpys
MH(POPMALIMIO U3 PA3IMYHBIX UCTOYHUKOB U KPUTUYECKHU €€ OLICHUBAS;

* pa3nMuyaTh MU YMETh MCHOJIb30BaTh B Y4YEOHO-UCCIENOBATEIBLCKON
NESATEIIBHOCTH METOJbl HAy4YHOrO HCCIeAOBaHUs (HAONIOJEHUE, ONHUCAaHHE,
U3MEpPEHHE, DKCIIEPUMEHT, BBIIBM)KEHUE THUIIOTE3bl, MOJECIMPOBAHUE U T. 1) H
dbopMbl HaydyHOTrO mO3HAaHUA ((aKThl, 3aKOHBI, TEOPUHU), AEMOHCTPUPYS Ha
pUMEPAX UX POJIb U MECTO B HAYYHOM ITO3HAHUU;

* MPOBOJIUTH NIpPSIMbIE U KOCBEHHBbIE H3MEpEHUs (U3MUECKUX BEIHYMH,
BBIOMpAss HM3MEpPUTENIbHbIE MPUOOPHI C YYETOM HEOOXOAMMOW TOYHOCTHU
W3MEPEHUN, IUIAHUPOBATHh XOJ HW3MEPEHHM, IOJy4aTb 3HAYCHHE H3MEPAEMOU
BEJIMUMHBI U OLICHUBATh OTHOCUTENBbHYIO OTPEIIHOCTh U3MEPEHUS 10 (popmyiam;

* BBIIOJIHATH HUCCIEJOBaHMUS 3aBUCUMOCTEH MeXAy (U3NYECKUMU
BEJIMYMHAMU: IPOBOAUTH W3MEPEHMSI U OINPEACIATh HA OCHOBE MCCIIECIOBAHUS
3HAUYECHHWE [apaMeTpOB, XapaKTEPHU3YIOIIUX JAHHYKO 3aBUCHMOCTb MEXIY
BEJIMYMHAMU, U JI€JaTh BBIBOJ C YUETOM IIOTPELUIHOCTH U3MEPEHMIA;

* WCIOJIb30BaTh JJIsi OINMCAaHUS XapakTepa MpOTEKaHUs (U3HUECKUX
IpoLeccoB (U3NYECKUE BEJIMYMHBI U JEMOHCTPUPOBATH B3aMMOCBSI3b MEXIY
HUMU;

* HCNOJB30BATh [UIsl ONHCAHMS XapakTepa NpOTEeKaHUs (U3HYECKUX
MPOLIECCOB (PU3NYECKUE 3aKOHBI C YUETOM T'PAaHULl UX TPUMEHUMOCTH;

* pemiaTh KayeCTBEHHbIE 3aJaud (B TOM YHUCIE U MEXIPEIMETHOrO
XapakTepa), UCMONb3ysl MOJAENH, (PU3NYECKHUE BEJIMUYMHBI U 3aKOHBI; BHICTPAUBAThH
JIOTUYECKA BEPHYIO LIEMOYKY OOBACHEHMs ([10Ka3aTeNbCTBA) MPEIJIOKEHHOIO B
3ajiaue mpoiiecca (SIBIeHuUs);

* peliath pacyeTHbIE 33JaYu C SBHO 3aJaHHOM (PU3NYECKOW MOJEJbIO: Ha
OCHOBE aHalM3a YCJOBHS 3aJaud BBIACNATH (PUIMYECKYIO MOJIEb, HAXOJIUTh
(buznyecKkre BeJIMUMHBI U 3aKOHBI, HEOOXOIMMbIE U JOCTATOUHBIE JUISI €€ PEILCHUs,
IIPOBOJUTH PACUETHI U POBEPSATH MOJIYUEHHBIA PE3YNIbTAT;

* YUUTHIBATh TPAHUIIBl IPUMEHEHHUS W3YYEHHBIX (PU3UUECKUX Mojejell npu
pelieHnu GU3NYECKUX U MEXIPEIMETHBIX 3a/1a4;

* IPUMEHSATh 3HAHUS O MPUHIMIAX paOOThl U OCHOBHBIX XapaKTEPUCTUKAX
W3YYEHHBIX MAaIlIMH, TPUOOPOB U APYIHMX TEXHUUECKUX YCTPOMCTB IJisl pelieHus
MPaKTUYECKUX, YUEOHO-UCCIEA0BATEIbCKUX U MMPOCKTHBIX 3a/1ay;

* HCHOJIb30BaTh 3HAaHMS O (QU3MYECKHX OOBEKTaX M Ipoleccax B
MOBCEIHEBHON >KU3HM [JI1 oOecrieueHuss Oe30MacHOCTH TpH OOpalieHuu ¢
npudbopaMu MU TEXHUUYECKUMHU YCTPOWCTBAMH, [JIsl COXPAHEHHUs 3/I0pOBbS U
COOJIIOIGHNS HOPM SKOJOTHYECKOrO TOBEJIEHHUS B OKpY’Kalolled cpexae, A
IIPUHATHS PELICHUHN B IOBCETHEBHOM KU3HH.

Bovinycknuk na 6a3060m ypoeéne noayuyum 603MO0}CHOCHb HAYUUMBCA:

* NOHUMAMb U OOBACHAMb YETOCMHOCb PUIUYECKOL MeopuU, pasiuiams
epanuybl ee NPUMEHUMOCU U MECMO 8 PAOY OPY2UX (hu3udeckux meoput,
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* grademv npuemamu NOCMPOEHUs MeoPemudecKux 00Ka3amenbcms, a
maxce NpOoSHO3UPOBAHUSL OCOOEHHOCMell NPOMEKaHUus QU3UYEeCKUX sA6NeHUll U
npoyecco8 Ha OCHOBE NOLYUEHHbIX MeoPemuiecKux bl80008 U 00KA3amelbCme,

* Xapakxmepuzoeams CUCMEMHYI0 C653b MeHCOy OCHOBONOIALAOUUMU
HAYUHbIMU NOHAMUAMU. NPOCMPAHCMEO, 6peMs, Mamepus (8ewjecmeo, noie),
08UdCEHUE, CUNA, DHEPIUS,

* gbI0BUSAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX PUUYECKUX
3aKoHOMepHOCmell U 3aKOHOS;

*  CAMOCMOSIMENbHO  NIAHUPOBAMb U NPOBOOUMb  (husuyecKue
9KCnepuMeHmol;

*  Xapakmepuzoeamv  2100anbHble  npobaemvl,  cmosAwue - nepeo
YenoeeyecmeomM:; SHepeemuyecKue, Culpbegvle, IKOJI02UYecKUe U poib (Qu3uKu 8
peuieHuu Smux npoo.iem;

* pewamv NPAKMUKO-OPUEHMUPOBAHHbIE KAYECMBEHHble U pPACcUemHbvle
Quzuveckue 3adauu ¢ 6b100pOM DUIUUECKOU MOOeNU, UCNONAb3YSL HECKOIbKO
Qusuueckux 3aKOHO8 UMU DOPMYN, CBAZBIBAIOWUX U3BECMHble u3UUecKue
BENUYUHDL,

* 00BACHAMb NPUHYUNDBL pabOmMbl U XAPAKMEPUCMUKU U3VUEHHBIX MAUUH,
npubopo8 u MexHUUecKuUx yCmpoucme,

* 00BACHAMb YCI08USL NPUMEHEHUs. QU3UYeCKUX Moodelell Npu peuleHuu
Quzuveckux 3a0ay, HaAxX0O0UMsb AOEKBAMHYIO NPEOJIONHCEHHOU 3a0ade hu3udecKyo
MoOenb, paspeuiams npoodremy Kak Ha OCHO8e UMEIOWUXCS 3HAHUU, MaK U npu
HOMOWU MeMOO008 OYEHKU.

@u3MKa ¥ eCTeCTBEHHO-HAYYHBIH MeTO/1 MO3HAHUS MPUPO/IbI

IlIpeomemmunie pe3y1iomamol 0C60€HUA MEMbl NO3GONAIOM:

— J1aBaTh OMpEAeNCHUs TMOHITHIA: (U3NYECKas BEIWYHHA, (PUINICCKUI
3aKOH, Hay4yHas THUIOTe3a, MOJeNb B (QU3MKe, DdJIEMEHTapHas YacTHUlIa,
(dyHIaMeHTaJIbHOE B3aUMOJIEHCTBUE;

— MPUBOJUTH IPUMEPHI OOBEKTOB U3yUeHUs (PU3UKH;

— TPUBOAUTH 0a30Bble (DU3MYECKHE BEIMYMHBI, KpPAaTHbIE U JIOJbHBIC
CAVHUIIBI, OCHOBHBIC BHABl  (YHIAMEHTAIBHBIX  B3aUMOJCUCTBHM,  HX
XapaKTEPUCTHKH, PAJINYC TCUCTBUS;

— ONKCHIBATh U IPUMEHSITH METOJIbl HAYYHOTO UCCIICIOBAHUS B (PU3UKE;

— JIenaTh BBIBOJBI O T'PAaHUIAX MPUMEHUMOCTH (DU3MUECKHX TEOPHH, UX
IPEEMCTBEHHOCTH, CYIIECTBOBAHUH CBS3EH M 3aBUCUMOCTEH MEXAy (hPU3HMUECKUMU
BEJIMIMHAMU;

— pasnuyath MpsIMble W KOCBEHHBIC M3MEpEHUS (U3NUYECKUX BEINYHH,
MOHUMATh CMBICIT A0COJIFOTHON U OTHOCUTEIBHOM MOTPEIIHOCTEN U3MEpPEHUs;

— UHTEpHpeTupoBaTh (HUIMYECKYI0 MHPOPMALIUIO, TIOJYYEHHYIO U3
Pa3HBIX HCTOYHUKOB.

Mexanuka

Ilpeomemmnuwie pe3ynomamul 0Cc60eHUA MeMbl HO3B0/IAIONL:

— JlaBaTh OMPECIICHUS MOHATHI: MEXaHUYECKOE JIBUKEHUE, MaTepHalIbHas
TOYKa, TEJIO OTCYETa, CUCTEMa OTCUETa, TPACKTOPHs, IOCTYNATEeIbHOE JIBUXKEHUE,
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BpALIATEIbHOE  JBHXKEHHWE,  PABHOMEPHOE  NPSAMOJIMHEWHOE  JIBUXKCHHUE,
PaBHOYCKOPEHHOE  MPSMOJMHEUNHOE  JBUYKEHHE, CBOOOJHOE  MaJIeHHE,
OTHOCHUTEJIBHOCTh MEXAHUYECKOTO IBUKCHHS, MHEPLHUAJIbHASI CUCTEMA OTCYETA,
WHEPTHOCTb, LIEHTP TSAXKECTH, HEBECOMOCTb, NEPErPY3Ka, LIEHTP MACC, 3aMKHYTasl
CUCTEMa, PEaKTUBHOE JBIKEHHE, YCTOMUYMBOE, HEYCTOMUHMBOE MU Oe3pa3iruHOe
paBHOBecHUsI, [aOCOMIOTHO YNPYTUM U aOCOJIIOTHO HEYNPYTrHil yaapsl], aOCOIIOTHO
TBEpJIO€ TEJO, TUIPOCTATUYECKOE JaBJICHHE, KoJeOaTellbHOe JBHKECHHUE,
KojebaTenbHass CUCTEMa, BBIHYKJICHHBIE KOJICOAHUsS, MEXaHWYECKHH DPE30HAHC,
BOJIHA, BOJIHOBAsI IOBEPXHOCTD, JIyY, MY3bIKaJIbHBIN TOH;

— UCHOJB30BaTh TAONMUYHBINA, rpa@UuecKuii U aHATUTHUYECKUN CIIOCOOBI
OTMCAHMS MEXaHUIECKOTO JIBIKCHHUSI; — aHAIM3UPOBATh TPaPUKA paBHOMEPHOTO
M PABHOYCKOPEHHOTO MPSMOJIMHENHOTO JBUXCHHUM, YCIOBHS BO3HHUKHOBEHHS
CBOOOJHBIX KOJICOAaHHM B KO0JIEOATENIBHBIX CHUCTEMaX, 3aBUCHMOCTU MPOCKIUN
CKOPOCTH U YCKOPEHHUSI TapMOHMYECKH KOJEOIomelcs TOYKA OT BpPEMEHH,
MPOLIECCHl MPEBPAIEHUsT DHEPTUM TPU TaPMOHMYECKHX KOJCOAHMSIX, MOTEepU
HPHEPTUU B PEAIbHBIX KOJEOATENbHBIX CUCTEMaX, OCOOCHHOCTH PacCIpOCTpaHEHUs
IIONIEPEYHBIX M MPOJOJBHBIX BOJH B CpeNax, 3BYKOBBIX BOJIH, OCHOBHBIC
XapaKTEPUCTUKU 3BYKa;

— TPUBOAHUTH oOmNpeneneHuss (U3NUECKUX BEIUYHMH: IepeMelIcHue,
CKOpPOCTb, IPOWJICHHBIN MyTh, CPEIHSASA CKOPOCTh, MTHOBEHHAsI CKOPOCTh, CPEIH SIS
IyTeBasi CKOPOCTb, CPEAHEE YCKOPEHHE, MTHOBEHHOE YCKOPEHHE, YCKOPEHHUE
CBOOOJHOTO TAJICHMs, TEePUOJ W YacToTa oOOpallleHus, YTJIOBas CKOPOCTb,
LHEHTPOCTPEMUTEIIBHOE YCKOPEHWE, Macca, CuJla, CHJIa TSOKECTH, MepBas
KOCMHUYECKasi CKOPOCTh, CHJIa YIIPYrOCTH, BEC Tejla, CUja TPEHHS MOKOs, cuia
TPEHUSI CKOJbXKEHUS, UMITYJIbC MaTepUaIbHOW TOYKH, pabOTa CHUJIbI, MOIIHOCTD,
KIIJI mexaHu3ma, MeXaHWYECKas  JHEPrusi, KUHETUYECKas  DJHEPIus,
MOTEHIMAJIbHAsA JHEPTHsS, MOMEHT CWJbl, IUIEYO CHJIbI, CHJIa JABJICHHS, CHJIA
Apxumena, nmepuoj,, 4actora u (asza KojaeOaHui, JUIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHEHUs; 3aMChIBATh €MHUIIBI U3MepeHust ¢puzndeckux Benuund B CU;
— (GOpMYIUpPOBaTh: 3aKOH CJIOKEHHUS CKOPOCTEH, MPUHIUIN (3aKOH) WHEPIIHH,
3aKOHbl HBIOTOHA, TPUHLMUIT CYyNEPNO3ULMUA CHWJI, NPUHLUHUI OTHOCHUTEIBHOCTH
lanunes, 3axkonbl Kemuepa, 3aKOH COXpaHEHUsS HMIYJbCA, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOH ['yka, TeopeMy O KMHETHYECKOW IHEPIuH, 3aKOH COXPAHEHHUS
MEXaHUYECKON SHEpPruu, MEpPBOE U BTOPOE YCIOBUS PABHOBECHSI TBEPJIOrO Tela,
MIPUHIIMIT MUHUMYMa TTOTEHIIMAJIbHOW SHEepruu, 3aKkoH llackans, 3akon Apxumena,
YCJIOBHE IIJIaBaHUS TeN, [ ypaBHEHUE bepHyun|;

— BBIICJISITh OCHOBHBIE MPU3HAKK (DU3NUYECKUX MOJICNICH, UCIIOIb3YEeMbIX B
MEXaHHUKe: MaTepuajbHas TOYKa, WHEpIHalibHas CHCTEMa OTcueTa, CBOOOJHOE
TENO, 3aMKHYTas cucTeMma, aOCOJIOTHO TBEPAOE Teo, HJeadbHas KHUIKOCTh,
rapMOHUYECKUE KOJICOaHMsl, MPYKUHHBIM MasITHUK, MAaTEMAaTUHICCKUN MasSTHUK;

— ONUCHIBATh DJKCIEPUMEHTHI: MO HM3MEPEHHUIO0 KOdh UIIMEHTa TPEeHUS
CKOJIBXKEHUSI, TI0 U3YYEHHI0 OCHOBHBIX IOJIOKEHUN CTATUKU U TUAPOCTATUKH, I10
HAONIOICHUIO M W3YyYEHUIO OCOOCHHOCTEH KO0JIe0aTeTbHOTO M BOJHOBOTO
JBIDKEHU; pyHIaMeHTaIbHbIe onbITh ['anunes, KaBennuma u ap.;
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— [paccmarpuBath OBHKEHHE Tella, OPOIIEHHOTO TOPU3OHTAIBHO U IO
YIJIOM K TOPU30HTY, BO3HUKHOBEHHE CHJIBI COITPOTUBJICHUS MPU IBUKEHUU TEI B
KUJKOCTSIX W Ta3ax, AVUHAMUKY JIBWKEHHUS TeElla MO OKPYKHOCTH, YCTPOMCTBO,
MPUHLNAN JEUCTBUS W NPUMEHEHHE PEAKTUBHBIX JIBUTATENCH, TEOpEMY O
JNBIDKEHUU IIEHTpa Macc, JaMUHApHOE€ U TYpOYJEHTHOE TEUEHUE KHUIKOCTH,
UCIIOJIb30BaHUE YpPaBHEHUS bepHyNIM B TEXHUKE, BO3ZHHUKHOBEHHE IOJBEMHOMU
CWJIBI KpblJIa CaMOJIeTa, aBTOKOJICOaH s |;

— OMpEAeNATh MOJOXKEHUE Tela Ha IUIOCKOCTU B 000 MOMEHT BpEMEHH,
paccMaTpuBaTh  CBOOOJHOE TmajeHUWe Tean 0e3  HadaJlbHOW  CKOpOCTH,
npeoOpazoBanus ['amunes, ABUKEHHE Tela MO OKPYKHOCTH C TOCTOSHHOM IO
MOJYJIF0 CKOPOCTBIO, OCHOBHYIO (NpPSAMYI0) W OOpaTHYHO 3aJauyd MEXaHHKH,
JBUYKEHUE UCKYCCTBEHHBIX CIYTHUKOB 3€MJIM, OCHOBHBIE CBOICTBA padOTHI CHUJIBI,
KMHETUYECKOW JHEPru, OTIWYUS NOTECHUHAIbHOW SHEPTHUM OT KUHETHYECKOU
DHEPIUH;

— [BrIBoauTH 3akoH [lackans], moiiyyaTh ypaBHEHHUs IBH>KEHUS Tpy3a Ha
IPYKUHE U JBUKECHUS MAaTEMaTUYECKOTO MasiTHUKA;

—  3alliChIBaThb  KWUHEMATHYECKUWE  YPAaBHEHHUs  PABHOMEPHOIO U
PaBHOYCKOPEHHOI'0 IPAMOJIMHEMHOIO IBHXKCHUS, PABHOMEPHOIO IBWXEHUSA IIO
OKPYXHOCTH, YPAaBHEHHE TapMOHUYECKUX KOJIeOaHUM, ypaBHEHHUE ABUKEHUS IS
BBIHY)KJIGHHBIX ~KoyieOaHuM, (opmynbl Ui pacuera MepuooB KoyieOaHUU
IPYKUHHOTO ¥ MaTEMaTHYECKOTO MasTHUKOB;

— Ppa3InyaTh T€OLECHTPUYECKYIO U T€JTMOLUEHTPUYECKYIO CUCTEMBI OTCUETA;
— TPUBOJUTH 3HAYEHUS: YCKOPEHUsI CBOOOAHOrO MaJeHUsl BOJIM3U MOBEPXHOCTH
3eMiu, TPaBUTALIMOHHONW NTOCTOSIHHOM, NEPBOM U BTOPOM KOCMHUYECKUX CKOPOCTEN
JUIST 3eMUIH;

— TPUMEHATh TOJYYEHHBIE 3HAHUS IpU OINMCAHUM YCTPOMCTBA M
NpUHIMNA JCHCTBUS MPUOOPOB (HAmpUMeEp, AUHAMOMETpa), MPU OOBICHEHUU
SBJICHUM, HAONIOIaeMbIX B TIPUPOJE U OBITY (Hampumep, pojb CUJ TPEHHUS B
JIBIKEHUU TeN), TP PEIICHUU 3a71a4.

MouiekyasipHasi GU3HKA U TEPMOTUHAMHUKA

IlIpeomemmnbwie pe3yiomamaol 0C60EHUA MEMbL NO360IAIOM.:

— J1aBaTh ONPENEIICHNs IOHATHN: TEPMOIUHAMUYECKAST CUCTEMA, TEIJIOBOE
(TepMOIMHAMHUYECKOE)  paBHOBECHE,  aOCOJIOTHBIM  HYJIb  TEMIEpaTyphl,
H30MPOIEeCC, HU30TEPMHUUECKUN, WU300apHBIM, H30XOPHBIM M aauadaTUYeCKUui
MPOLIECCHI, TEIUIO0OMEH, TEIUIOM30JUPOBAHHAS CHCTEMA, TEIUIOBOW JBUTATEllb,
3aMKHYTBIWA LMKJI, HEOOPATUMBII MPOLECC, HACBILLEHHBIHN Hap;

— TMPUBOJIUTH ONpeneiaeHUus (HUINYECKUX BEIMYMH: OTHOCUTEJbHAs
MOJIEKYJIIpHasl (MJIM aTOMHas) macca, KOJMYECTBO BELIECTBA, MOJSIpHAs Macca,
TEMIIEpPATypa, BHYTPEHHSS DSHEPrus WACATBHOTO Ta3a, CPEIHEKBAJAPATUYHAS
CKOpOCTb, HambOojee BEpOsITHAas CKOPOCTh, KOJUYECTBO TEIUIOTHI, YAEIbHas
TEIUIOEMKOCTh ~ BEILECTBA, TEIUIOEMKOCTb Te€a, MOJSIPHAS  TEIJIOEMKOCTb
BemlectBa, KIIJI TemmoBoro aBurartens, yzenbHas TEIJIOTa MapooOpa3oBaHUs
KHUAKOCTH, aOCONIOTHAsE M OTHOCUTEJIbHAsl BIAXKHOCTh BO3JyXa, TOYKa POCHI,



[[TOBEpXHOCTHAsA 3HEPrusi, AABICHUE HACBIIIEHHOIO Iapa], yJaejapHas TemioTa
IUIABJICHUS; 3aMIMChIBATh €IMHULBI U3MEpEHUs pusnyeckux BeauuuH B CU;

— (opMynupoBaTh U OOBSACHATH OCHOBHBIE IIOJIOKEHUS MOJIEKYJISPHO-
KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA; — HAOJIIOIaTh U OOBICHATD SIBJICHUS:
OpoyHOBCKOE JIBMXKEHME, nudPy3us, ucnapeHue, KOHACHCALUs, CyOJnManus,
KHUIICHUE, [JIABJICHUE, KPUCTAIUIN3ALMS, AHU30TPOIIUS MOHOKPHUCTAIIJIOB;

— KJIaCCU(UIMPOBATh arperaTHble COCTOSTHUS BEIIECTBA, XapaKTEPU30BaTh
U3MEHEHHUSI CTPYKTYpbl arperaTHbIX COCTOSIHMNA BemiecTBa TMpH  (ha30BbIX
Iepexo1ax;

— QopMymupoBaTh: HYJIEBOW 3aKOH TEPMOIWHAMUKH, 3aKOH boilms—
Mapuotra, 3akoH ['eii-JIroccaka, 3akon Illapmns, oObeIMHEHHBIN ra30BbId 3aKOH,
3akoH /JlanbTOHA, 3aKOH COXPaHEHWs DJHEPIUH, IEPBBIA W BTOPOM 3aKOHBI
TEPMOJNHAMUKU;

— TIOHMMAaTh CMBICH: ypaBHeHMs KianelpoHa, ypaBHEHUS COCTOSIHUS
ujeanpHoro rasa (ypasHenus MenneneeBa—KnaneiipoHa), OCHOBHOTO ypaBHEHHUS
MKT, ypaBHeHMs TemnoBoro OanaHca; — BBLACIATh OCHOBHBIE IPU3HAKU
¢usznyeckux  Mozened,  HCHOJb3YEeMbIX B MOJEKYJIsIpHOW  (usuke:
TEPMOJMHAMHUYECKAsT CUCTEMA, PAaBHOBECHOE COCTOSIHUE CUCTEMBI, PAaBHOBECHBIN
IIPOLIECC, TEIJIOU30JIMPOBAHHAsA CUCTEMA, MICAJIbHBIN a3, UICAIbHBIA TEIUIOBOU
JBUTATENb, IUKI KapHO;

— HWCHOJIB30BAaTh CTATHCTUYECKUM IOAXOJX JUIsl OINHCAHUSA IIOBEICHUS
COBOKYNMHOCTA  OONBIIOrO  YMCJIAa  YacTUL,  BKJIIOYAIOIIMHA  BBEJCHUE
MHKPOCKOIIMYECKUX M MAaKpPOCKOIHMYECKUX I[ApaMETPOB; TEPMOAMHAMHUYECKUN
METOJ MPU PACCMOTPEHUH CBOMCTB MAKpPOCKOMMYECKUX TeNl 0€3 MpeacTaBICHHM
00 MX BHYTPEHHEM CTPOEHUH; YpPaBHEHHME TEIUIOBOrO OanaHca MpU PELICHUU
3a/1ay;

—  OIUCBHIBaThb  JKCHEPUMEHTHL: 1O  HAONIONEHUIO U HU3YyUYEHUIO
U30IIPOLIECCOB, IO H3MEPEHHUIO YIEIBbHOW TEIUIOEMKOCTH BELIECTBA; OIIBITHI,
WUTIOCTPUPYIOIME HM3MEHEHUE BHYTPEHHEW OJHEPIUM Tejla IPU COBEPLICHUU
paboTsl; pyHnaMeHTanbHble onblThl LTepHa, Jxoyns u ap.;

— OOBSCHATH Ta30BbI€ 3aKOHBI HA OCHOBE MOJIEKYJISIPHO- KHHETHUYECKOM
TEOPUU CTPOEHHMs BEIIECTBA, 3aBUCUMOCTb HABJICHHUs ra3a OT KOHLEHTPALUU €ro
MOJIEKYJ U TEMIIEPATYPBI, CBSI3b TEMIIEPATYPBI U CPEAHEN KMHETUYECKOM DHEPrUuu
Xa0THYECKOr0 JBMKEHHUSI MOJIEKYJ, CTPOCHHE M CBOWCTBA TBEPIBIX U aMOP(HBIX
TeJ, Tpaduueckuii cMbIC pabOThl, HEBO3MOKHOCTh CO3/IaHUSI BEUHOTO JIBUTATENS,
HEOOpaTUMOCTh TEIUIOBBIX SIBIEHWU, UK KapHo, mpoiiecchl, NPOUCXOAIINE B
UJeabHOM XOJIOAWIBHON MalliuHe, padoTaromeid no uukiny KapHo, 3aBUCHMOCTh
TEMIIEPATYPbI KATIEHUS KUAKOCTH OT BHEIIHETO JABJICHHUS;

— [paccMaTpuBaTh 3aBUCHMOCTh BHYTPEHHEN 3HEPTUU UACAJIBHOIO r'a3a OT
Yyclla CTeneHel CBOOOABl MOJIEKYJ, CBOMICTBA JKUIKOCTEH, MOBEPXHOCTHOE
HATsDKCHUE, KANWULIPHBIEC SBJICHUS, CMAauMBAaHWE M HECMAYMBAHUE, TEIUIOBOE
paclMpeHue XUAKOCTEW W TBEPABIX TeN, TEINIOEMKOCTh ra3a B HM30Ipolieccax,
M30TEpMY PEaIbHOTO ra3aj;



— IPUMEHATH NEPBBIM 3aKOH TEPMOJMHAMUKKA K U300poLeccaMm; —
[06cyx)aaTh yBelnueHne 00beMa BOJIbI IIPU €€ 3aMEP3aHUH |;

— o0cyX/Jarb TpUMEHEHUE aauadaTHYeCKUX TMPOLECCOB B TEXHUKE
(MpUHLUN ~ JEUCTBUS  JU3EIBHOTO  JBUTATENs), OSKOJOTUYECKHE MPOOJIEeMbl
WCIIOJIb30BaHUsl TEIUIOBBIX MAIlIMH, 3HAYEHHWE BIIAXKHOCTH BO3JlyXa B JKHU3HU
YeJIOBEKA; — IPUBOJUTH 3HAYEHUSA: IOCTOSHHOW ABOTrajapo, YHUBEpPCAJIbHOU
ra30BOM IMOCTOSIHHOM, MOCTOSIHHOM bojbliMaHa;

— MPUMEHATH MOJYYEHHBIC 3HAHUS MIPU OMKUCAHUH YCTPOMCTBA U NMPUHIUIIA
JelcTBUSL NpuOOPOB (HApUMeEp, TEPMOMETPA, KAIOPUMETPa, KOHACHCAIIMOHHOTO
TUTPOMETPA, BOJOCHOTO TUTPOMETPA, IMCUXPOMETPA), TEIUIOBBIX MAIIWH, MOpPU
OOBSICHEHUH SIBJICHU, HAOTIOAACMBIX B TIPUPOJE U OBITY, TP PEIICHUU 3a71a4.

JJIeKTPOAMHAMMKA

IlIpeomemmnie pe3yiomamol 0C60€HUA MEMbl NO3GONAIOM:

— J1aBaTb ONPEHCJICHUS MOHATHUM: JJIEKTPU3ALUSA TEJ, JIJIEKTPUUECKU
M30JIMPOBAaHHAs CHUCTEMa TeEJ, JJIEKTPUYECKOE II0JIe, JIMHUU HaIlpsKEHHOCTH
AIEKTPOCTATUUECKOTO T0JIA, OJHOPOJIHOE 3JIEKTPUYECKOE 1oJe,
HKBUMOTEHIIMAJIbHAS  MOBEPXHOCTh, CBOOOJHBIE UM  CBA3aHHBIC  3apsibl,
KOHJECHCATOp, IOJSApU3aLMs AUDJIEKTPUKA, DJJIEKTPOCTATHUYECKassh WHIYKLUS,
JJEKTPUYECKUNM TOK, CTOPOHHUE CHUJIbI, JJIEKTPOJUTUYECKAS JIUCCOLIMALNS,
WOHM3alMsl ra3a, MarHUTHOE B3aMMOJICMCTBUE, JIMHUM MAarHAUTHOW WHAYKIUWH,
OJIHOPOJIHO€ MAarHUTHOE IIO0JIe, JJICKTPOMArHUTHAs WHIYKIUSA, WHIYKIIMOHHBIN
TOK, CAMOMHAYKIIUS, KOJIeOATeIbHbI KOHTYP, BBIHYKJICHHBIC 2JIEKTPOMArHUTHBIC
KoJeOaHus, TEpPEMEHHbI TOK, [pe30HaHC B IeNd [EePEMEHHOI0 TOoKa|,
AJIEKTPOMArHUTHOE TOJIE, JICKTPOMArHUTHAS BOJIHA, MOJYJISILNS, JINH3A, TJIABHBIN
(GOoKyC JMH3BI, ONTHUYECKUM MEHTp JUH3bL, (OKalIbHAsA TIJIOCKOCTh JIMH3BI,
aKKoMoJaIus, AUCHepcusi, HHTepPepeHIrs, KOTrepEeHTHbIE HCTOYHUKHU CBETA,
nudpakiys, [€CTeCTBEHHAasi CBETOBAs BOJIHA|;

— TPUBOJUTH OMpeAesieHus] (U3NIECKUX BEJIUYHMH: AJICKTPUUECKHUI 3aps/,
DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsiil, HAIPSIKEHHOCTb 3JEKTPOCTATUYECKOIO
MoJisi, JUAJIEKTpUYEcKass MPOHUIIAEMOCTh CpeIbl, [OBEPXHOCTHAs IUIOTHOCTH
3apsiial, TOTEHUHMAaNd BJEKTPOCTATHYECKOrO TOJSl, PAa3HOCTh MOTEHIMAJIOB,
AIEKTPOEMKOCTh YEAUHEHHOIO IPOBOAHUKA, IIEKTPOEMKOCTh KOHAEHCATOPA, CUJjla
TOKa, CONPOTHUBJICHHE IMPOBOJHUKA, YAEIBHOE CONPOTUBIICHUE NPOBOJHUKA,
paboTa M MOIIHOCTh JJIEKTpUuYeckoro Toka, DJIC ucToOYHMKA TOKa, MOJYJIb
MarHUTHOM MHIYKIMHU, cujia AMmnepa, cuia JIopeHiia, MarHuTHasi IpOHUIIAEMOCTh
Cpelbl, MAarHUTHBIA TMOTOK, MHIYKTUBHOCTH KOHTYpa, JICUCTBYIOIIME 3HAYECHUS
CUJIBI TOKAa W HampsHKEHUs, [€MKOCTHOE CONPOTUBIICHUE, WHIYKTUBHOE
CONMPOTHUBJIEHUE, MOJHOE CONMPOTUBJICHUE LENH]|, KO3PPULIHUEHT TpaHCPOopMaluu,
JJIMHA ¥ CKOPOCTh PACHpPOCTPAHEHHMS 3JIEKTPOMATHUTHOM BOJIHBI, HHTEHCUBHOCTh
JIEKTPOMArHUTHOW BOJIHBI, aOCOJIIOTHBIM W OTHOCHUTEIBHBIN  TOKa3aTeln
MIPEJIOMJICHUS, [[IPEACTBbHBIN YTOJl MOJTHOTO OTPaKEeHMUsI |, POKYCHOE PACCTOSIHHE U
ONTUYECKAasl CWJa JIMH3bI, JIMHEWHOE YBEJIWYEHHUE TOHKOW JIMH3BI, YrOJI 3PEHUs,
[yrmoBoe yBenndeHue]; 3aMchbiBaTh €IUHUAIIBI U3MEPEHUS (DU3NIECKUX BEIMYUH B
CH; — 3anmceiBaTh (OPMYITBI ONIPENETICHUS SHEPTUH 3aPsSHKEHHOTO KOHACH CaTOpa
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¥ 00BEMHON MJIOTHOCTH 3JEKTPUUECKOTO MOJIs, YHEPTUH MarHUTHOTO TOJSI TOKa,
[3akoHa Oma i 1enu MEepEeMEHHOro ToKal; moyydarh (Gopmyiny JUisl pacdera:
paboThl CHUJI OJHOPOAHOIO AJIEKTPOCTATUYECKOTO TMOJsA, [€MKOCTH IJIOCKOTO
KOHJICHCAaTOpa, CKOPOCTH  YNOPSAJOYEHHOTO  JIBUKEHUS  DJIEKTPOHOB B
MIPOBOJIHUKE |;

— paccMarpuBaTh OCHOBHBIE CBOMCTBAa JJIEKTPUYECKUX 3aPANIOB, CMBICIH
Teopuil OJIM3KOIEUCTBHS U JAIbHOACHCTBHUSA, OCHOBHBIE CBOMCTBA DJIEKTPUUYECKOTO
MOJIs, CBS3b MEXIY paboToi CHUJ OJHOPOJHOTO 3JIEKTPOCTATHYECKOrO MO U
NOTEHIIMAIBHOM SHEPrHel TOYEYHOro 3apsia, [PHEPrui0 B3aUMOACHCTBUSA
TOYEUYHBIX 3apsAA0B|, CBSA3b MEXKIY HAINPSHKEHHOCTBIO B3JIEKTPUYECKOTO MO U
Pa3HOCTBIO MOTEHIUAIOB, [IOTEHLIHAI MOJS Pa3IMYHON KOH(PUTYpauuu 3apsaoB],
CBOMCTBAa TMPOBOJHUKOB M JHUDJIEKTPUKOB B AJIEKTPOCTATUYECKOM  IIOJIE,
[[mocnenoBaTeNbHOE W MApaJJIENbHOE COEIMHEHUS KOHJEHCATOpPOB|, IEHCTBHUS
NIEKTPUYECKOT0 TOKA, IOCIEIOBAaTEIbHOE, NApPALIENBHOE MW  CMEIIAHHOE
COEIMHEHHs MPOBOAHUKOB, MarHUTHBIE CBOMCTBA BEILIECTBA, OCHOBHBIE CBOMCTBA
BUXPEBOTO  JJIEKTPUYECKOro 1o, [Bo3HMKHOBeHue OJIC wmHAaykuum B
JBIKYIIEMCSI TPOBOAHHUKE]|, CHEKTP JSJEKTPOMArHUTHBIX BOJIH, IPHUHIIUIIBI
PaguoOCBs3M M TEIEBUJICHMS, 3aKOH HE3aBUCHMOCTH CBETOBBIX IIyYKOB, XOJ
CBETOBOTO JIy4a 4epe3 IUIOCKONAPAILIENbHYIO IIIACTUHKY U TPEYTOJIbHYIO IIPU3MY,
[SBJICHHE TIOJHOTO BHYTPEHHErO OTPaXCHMsI CBETa|, IVIa3 KakK ONTHYECKYIO
CUCTEMY, METOAbl HU3MEPEHUS CKOPOCTH CBETa, [IPUMEPHI HMCHOJb30BaHUS
UHTEPPEPEHIINN CBETA]; — OOBACHATH: 3aBUCUMOCTb 3JIEKTPOEMKOCTU MIIOCKOTO
KOHJIEHCATOpa OT IUIONIAIM TUIACTHH U PACCTOSHUS MEX1Yy HUMHU, BOSHUKHOBEHHE
DHEPruM  DJIEKTPUUECKOTO  TMOJs  3apsKEHHOrO  KOHJEHCATopa,  YCIOBUS
BO3HMKHOBEHUSI M  CYIIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA, 3aBUCHUMOCTH
CONMPOTHUBJIEHUS] TMPOBOJHUKA OT TEMIIEPATyphl, 3JIEKTPOHHYIO MPOBOJUMOCTH
METaJUIOB, 3JEKTPONPOBOJHOCTD 3JEKTPOJIUTOB, 3JIEKTPOJIU3, SIEKTPUUECKUN
pa3psl B Tra3aX, BO3HHKHOBEHHE CaMOCTOSITEJIBHOTO M HECAMOCTOSITEIBHOIO
pa3psa0B, MOHU3ALMIO AJIEKTPOHHBIM YyJapoM, 3JEKTPUYECKUN TOK B BaKyyMe,
BO3HUKHOBEHUE COOCTBEHHOM M MPHUMECHOH MPOBOIMMOCTH MOJIYNPOBOIHHUKOB,
[37IEKTPOHHO-ABIPOYHBIN MEPEX0/], paAHaIllMOHHBIE MMOsAca 3€MJIU, BOBHUKHOBEHHE
SHEPrul MAarHUTHOTO TOJSI TOKAa, CBOOOIHBIX 3JIEKTPOMArHUTHBIX KOJECOAHMIA,
CBSI3b (PUBMYECKUX BEIUYUH B popmyisie ToMCOHA, IPOLECCH TPU TAPMOHHUECKUX
KOJIEOaHMSIX B KOJIEOATEIIbHOM KOHTYpE, MPEBPAIICHHS SHEPTUU B KOJEOATEIIbHOM
KOHTYp€, BOSHUKHOBEHHE AJIEKTPOMArHUTHOW BOJIHBI, CBSI3b (PU3MUYECKUX BEIMYUH
B (opMylie TOHKOW JIMH3bI, MPaBUJIO 3HAKOB MPU HCIOIB30BAHUU (POPMYIIbI
TOHKOM  JIMH3BI, JeQEeKTbl 3peHuss M HMX KOPPEKIHUio, oO0pa3oBaHUE
MHTEPPEPEHIIMOHHON KAPTUHBI B TOHKUX MJIEHKaX, TU(PaKIMIO CBETA HA JITMHHOM
y3Kko#l 1mienu, oOpazoBanue mATHa IlyaccoHa, [BO3HMKHOBEHHE NH(PPAKIIMOHHOM
KapTHHBI HA PEILIETKE|;

— [oOcyxnath SIBJIEHHE CBEPXIPOBOAMMOCTH, (U3MUECKUNA CMBICH
KPUTHYECKON TemIepaTyphbl, 001acTh IPUMEHEHHUSI CBEPXIIPOBOJAHUKOB, PA3pPsIKY
Y 3apsAIKY aKKyMYJISITOpa, Pa3jIndHbIE TUIIBI CAMOCTOSTENBHOIO pa3psiia, CBOMCTBA
I1a3MBl, CTpOEHUE (beppoMarHeTHKoB, KPUBYIO HaMarHu41BaHUs
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deppomarneruka, KIIJI Tpancopmaropa, mnpou3BOACTBO, TNepemady U
VICITOJIB30BAHUE JJIEKTPUUYECKOM IHEPTUH, SIBICHUE NOJIAPU3ALMU CBETOBBIX BOJIH];
— U3y4aTh ACHUCTBUE MarHUTHOTO IIOJISI HA IIPOBOJHUK C TOKOM, PAMKY C TOKOM H
JBIKYILYIOCS 3apsSDKEHHYIO YaCTHILY, MArHUTHOE B3aUMOJCICTBUE IIPOBOIHUKOB C
TOKaMHU;

— (opMynHpoBaTh: 3aKOH COXPAHEHHUs 3JEKTPUUECKOIrO 3apsiia, 3aKOH
KynoHa, mnpuHOMII — CYNEpHO3ULMM  DJIEKTPUYECKUX  IOJEW,  [IpuHOUI
CYNEpIO3UIMU JJIsl MOTeHIHana], neppoe npasuio Kupxroda, 3akon Oma s
y4dacTka Lend, 3akoH J[xoyns—IJIenna, 3akon Oma 15 MOHOM 1enu, 3aKkoH OMa
JUIsl ydacTka uenu, cogepuxkaiiero JJ(C, [3akon snektponusa dapajnes|, npuHIKIN
CYNEPIO3UIIMA MAarHUTHBIX TOJEH, MpaBuiio OypaBuYMKa, MPaBUIIO JEBOW DPYKH,
3aKkoH Amriepa, 3akoH Dapanes (3MeKTpOMarHUTHOM MHAYKIIMH), IpaBuiio JleHna,
3aKOH MPSMOJIMHEHHOr0 paclpOCTPaHEHUs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH
IOpEeJOMJIEHUSI CBeTa, MNpUHUUN [lolireHca, yclOBUS HHTEP(PEPEHIUOHHBIX
MakCUMyMOB W MHMHMMYMOB, IpuHUuI ['rolireHca—®peHens, yCIOBHE
TU(PPaKIUOHHBIX MUHUMYMOB;

— [ucnonp30BaTh NPUHLKI CYNEPHO3ULMHU AIEKTPUYECKUX MOJEH IIpH
OIpPENENCHUHN HAMNpsHKEHHOCTU IOJIs, CO3AAHHOTO pa3jIMYHOM KOH(Urypauuen
3apsg0B];

— IIPOBOJUTH U3MEPEHUS CHJIbI TOKA, HANPSIKEHUS M CONPOTUBIICHUS B
AIEKTPUYECKOU 1IEIIH;

— OIMCHIBAaTh HKCIEPUMEHTHI: MO 3JIEKTPU3AUUU TEI U OOBICHATH HUX
pe3yNbTaThl; MO HAOMIOACHUIO CHUJIOBBIX JHMHHUI 3JIEKTPUYECKOro TMOJs, IO
U3MEPEHUIO JJIEKTPOEMKOCTH KOHJIEHCATOpa; MO HAOJIOJEHUIO TEMIOBOIO
JEUCTBUS JIEKTPUYECKOrO TOKA; MO HAOIIOACHUI0 KapTUH MAarHUTHOTO MOJIS; IO
HAOJII0JICHUIO DJIEKTPOMArHUTHBIX KOJIeOaHUM; 10 HAOIIOJEHUIO U UCCIICIOBAHUIO
NPSMOJIMHEWMHOIO  PACHPOCTPAHEHMS, OTPAXKEHHWS W  MPEJIOMIICHHSI CBETa,
BOJIHOBBIX CBOWCTB CBeTa; (pyHAaMeHTaidbHble onbIThl Kynona, Opcrena, Amnepa,
dapanes, ['epua, FOnra, ®penens, HetoToHa U 11p.;

— TMOJy4aTb U ONMCHIBATh H300pa)XKEHHs MPEAMETa, MOJy4aeMOro C
MOMOMUIBIO MJIOCKOTO 3€pKajia, COOUPAIOUINX U PACCEUBAIOLINX JIMH3; — BBIJCIATD
OCHOBHBIE MPU3HAKU (PU3UUECKUX MOJIENEH, UCTIONb3YEMbIX B 3JIEKTPOIUHAMUKE U
ONTUKE: TOYEUHBIH 3aps], MNpoOHBIM  3apsd, JUHUM  HAOPSHKEHHOCTU
AIEKTPOCTATUYECKOTO  TOJs,  OJHOPOAHOE  DJIEKTPOCTATHYECKOE  IMOJIE,
HKBUMOTEHIIMAJIbHBIE TTOBEPXHOCTH, 3JEKTPOHHBIA ra3, OJAHOPOJHOE MAarHUTHOE
noJie, JIMHUM WHAYKIUU MarHUTHOTO TOJIs, UAEANbHBIN KoJieOaTeNbHbIA KOHTYP,
rapMOHUYECKas JIEKTPOMArHUTHAsI BOJIHA, TOYEUHbIM MCTOYHHUK CBETA, CBETOBOM
Jy4, OJAHOPOJIHAs M U30TPOIHAs Cpella, MJIOCKask CBETOBasl BOJHA, TOHKAs JIMH3A;
— MPUBOJUTH 3HaYEHUS: [MOCTOSHHON Dapajiesi|, CKOPOCTU CBETA B BAKYYME;

— ONKCHIBaTh TAPMOHMYECKUE HJIEKTPOMATHUTHBIE KOJIEOAHUS B LIETISX,
COJIEpKAIUX PE3UCTOP, [KOHAEHCATOp, KAaTymKy HWHAyKTUBHOCTH; B RLC-
KOHTYpE];

— paccMarpuBaTh YCTPOMCTBO, MPHUHIMII JEUCTBUA M  IPUMEPHI
VCITOJIB30BAHUS: 3JIEKTPOCKOINA, AIEKTPOMETPA, KOHJEHCATOPOB, ralbBaHUYECKOIO
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DJIEMEHTa, AaKKyMyJIsTOpa, peocTara, NOTEHUMOMETpPa, BaKyyMHOIO JHMOJA,
AJNIEKTPOHHO-IYYeBOM  TpyOKH,  DJEKTPOJABUTATENs  MOCTOSHHOTO  TOKA,
[CTPENIOYHOTO  AJNEKTPOU3IMEPUTENIBHOTO  MpUOOpa  MArHUTORJIEKTPUUECKOM
CUCTEMBI, Macc-criekTporpada, UMKIOTpoHAa]|, TpaHcopmaTopa, [ONTUYECKHUX
npuOoOpoB, IUMPAKIHOHHON PpEIIEeTKH, TMOJSPOUAOB]; MPUHIMUI JACHCTBUS
reHepaTopa MEepEMEHHOr0 TOKa, IIOCKOr0 3€pKajia, [CBETOBOAA, OTPakKaTEIbHBIX
pU3M|;

— [PUMEHATh TOJYYEHHbIE 3HAHHMS TNpPHU OOBSICHEHUU SBICHUMH,
HaOJI0JaEMBIX B IPUPOJIE U OBITY, TP PEIICHUU 33]1a4.

OcHOBBI cienuaJbLHON Teopuu oTHOCUTeabHOCTH (CTO)

Ilpeomemmnbwie pe3ynomamol 0C60eHUA MEMbL NO360IAI0NL .

— JaBaTh OIpEAENCHUA TOHATHI: CcOObITHE, COOCTBEHHOE BpeMH,
coOCTBEHHA JJINHA;

— 00CyXAaTh TPYJAHOCTH, BO3HUKAIOILIUE IPU PACIPOCTPAHEHUH MTPUHIIMIIA
OTHOCUTEJIBHOCTH Ha 3JICKTPOMArHUTHBIE SIBICHUS;, CBA3b MEXIY DHEPrUeu Hu
Maccoid B CTO; — onuckiBaTh NPUHIUIIHAIBHYIO CXEMY OmnbiTa MalkeabcoHa—
Mopnu;

— (opmynuposats noctynarsl CTO;

— paccMaTpuBaTh OTHOCHUTEIBHOCTh: OJHOBPEMEHHOCTH COOBITHH,
IPOMEXYTKOB BPEMEHU U PACCTOSHUM; — 3amMChIBaTh (POPMYJbl ONpEeICHUs
PEAATUBUCTCKOTO UMITYJIbCA, IIOJIHOW SHEPIUu U dHepruu nokos B CTO; ocHOBHOM
3akoH auHaMuku B CTO; pensiTUBUCTCKOE COOTHOLICHHE MEKIY JHEPrUeu u
HUMITYJIbCOM.

KBanToBas pusuka

IlIpeomemmunie pe3y1iomamol 0C60€HUA MEMbl NO3GONAIOM:

— JaBaTh OIpEACNICHUs NOHATHI: TEIIoBoe u3NydeHue, (Ppororddexr,
KOPITYCKYJISPHO-BOJIHOBOM Jyallu3M, U30TOMbI, siA€pHAs peakuusi, 1eeKT MaccChl,
DHEPreTUYECKU BBIXOJ SIIEPHBIX peakUuid, LenHas sJAepHas peakuus,
KPUTHUYECKAasT Macca, HOHU3HMPYIOUIEE W3JIy4eHHE, [TepMOsAEpHas peakuus],
AJIEMEHTAapHasl YaCcTULA, aHHUTWIISALINS,

— ONHUCHIBATH KBAHTOBbBIC SIBJICHUS, HCIONb3YsSd (PU3NYECKUE BEIUUMHBI U
KOHCTAHTBI: dHEPIUus KBaHTa, mocTtosiHHas [lnmanka, paboTa BbIXOAA AJIEKTPOHOB,
SHEpPrusi U UMMYJIbC (OTOHA, SHEPrusl MOHU3ALMU aTOMa, MEpUo] MoJypacnajia,
3apsII0BOE U MACCOBOE YMCIa, AaTOMHAs €AMHUIIA MACChI, DHEPTUS CBSI3M ATOMHOI'O
aqlpa, yAelbHas SHEPrusi CBA3M ATOMHOTO sApa, KOADPUIMEHT pa3MHOKEHUS
HEWUTPOHOB, NOTJIOUIEHHAsA [103a M3JYyYEHUS, MOIIHOCTh HOTJIOIIEHHON O3B,
HKBUBAJIEHTHAs J03a; MPU ONMMCAHUM MPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, WX 0003HaueHuss M eauHuubl u3mepenuss B CU,
HaxXoJUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JPYTUMU
BEJINYMHAMU;

—  OOBACHATH KOPITYCKYJIIPHO-BOJIHOBOM  Jyallu3M CBETa, SIBJICHUE
JABJICHUSl CBETa, TUNOTe3y Jjae bpoinsd, [COOTHOLIEHUS HEONpeaeIeHHOCTEN
['eiizenOepra], Bo3HUKHOBEeHHE cepun banbMmepa;
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— IIOHMMATh CMBICJ KBaHTOBOM rumoTe3bl Ilnmanka, moctosHHoi Ilmanka;
(¢u3nyeCKUX 3aKOHOB: BHEHIHEro (orodddexra, paaroaKTUBHOTO pacnaja,
COXPaHEHUS DHEPIUM, dJIEKTPUUYECKOTO 3apsia, MACCOBOIO M 3aps0BOrO YHCEI;
paAMOaKTUBHOTO  pacnafa; ypaBHeHMs OiHIUTeHHa a1  ¢GoTtorddekra;
noctynatoB bopa; mpaBuil KBaHTOBaHMsI, CMEIIEHUS IS aib(a-pacrnajga u Oera-
pacnaza; oTiM4arh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA OT €r0 MaTeMaTUYECKOM
3anucu; OOBSACHATh MX COJIEpP)KaHUE Ha YPOBHE B3aUMOCBS3M (PU3NUYECKUX
BEJINYMH;

— U3y4yaTh OKCIIEpUMEHTAJIBHO BO3HMKHOBEHUE HENPEPBIBHOIO U
JMHEHYaTOrO CIIEKTPOB, sIBJICHHE BHEITHETO (HoTOd(h(DeKTa, MPOBOAUTH U3MEPEHUS
€CTECTBEHHOTO PaIMallMOHHOTO (DOHA, UCCIEAOBAHUS TPEKOB 3apSHKEHHBIX YaCTHIL
1o gororpadusm u ap.;

— onuchiBath (yHAameHTanbHble onbITel  CroseroBa, Jlebenena,
Peszepdopnaa, bexkepens u ap.;

— BBIJIEJIATh OCHOBHBIE IPU3HAKU (PU3UUECKUX MOJEINEH, NCIOJIb3YEMBIX B
KBAaHTOBOM (u3MKe: aOCOJIOTHO YEpHOE Tello, MoJenb aTtoMa ToMcoHa,
IUTAaHETapHAsE MOJEINIb aTOMa, ITPOTOHHO-HEUTPOHHAS MOJIENIb aTOMHOIO SApa; —
o0CyXKIaThb NPUYUHBI «yJIbTPapUOIETOBON» KaTacTpo(bl, KPacHYIO TpaHUILy
dorordpdekra, Mozmenbr aromMa Bojopona Mo bopy, [cBoicTBa Ja3epHOro
U3JyYEeHUs |, COCTaB PaJiIMOAKTUBHOTO M3Iy4YeHUs, (PU3NUYECKYIO MPUPOAY aibda-,
Oera- W TramMma-iIydeil, CBONCTBa SIIEPHBIX CHJI, 3KOJOTHMYECKHE MPOOIEMBI,
BO3ZHMKAIOIIME TPH HCIOJb30BAaHUU AaTOMHBIX 3JekTpocTaHiuil (ADC), mytu
pelmieHus 3TUX 1Opo0ieM, TEpPCHEeKTUBBI  HCMOIb30BaHHWA aTOMHOW [H
TepMOsJIEpHON dHEpreTUkH |, [mpodnemy Y TC], Mepsl 3alIUTHI OT PaIUOaAKTUBHBIX
U3JyYeHU, TPUMEHEHHWE paguo aKTUBHBIX HM30TOIOB, KJIacCU(PUKALIIO
AJIIEMEHTAPHBIX YaCTUll, (PyHIaMEHTAJIbHbIE B3AUMOJICHCTBHSI;

— paccMaTpuBaTb YCTPOWCTBO, NPHUHLIMUI JEUCTBHS W  IPHUMEPHI
UCIIOJIb30BaHUs: [BaKyyMHOTO (POTO3JIEMEHTAa, J1a3epa], ra30pa3psIHOro CYETYHKA
I'eiirepa, kamepsl BunbcoHa, Iy3bIpbKOBOM KaMepbl, SAEPHOIO PEAKTOPA,
JIO3UMETPA;

— NPUBOJUTH 3HAYEHHUS: NOCTOSIHHOM [InaHka, Macc 3J€KTpOHa, MPOTOHA U
HEUTPOHA, aTOMHOM €IMHUILIBI MACCHI;

— [OpUMEHSATh OCHOBHBIE TOJIOKEHUS M 3aKOHBI KBAaHTOBOW (DU3HKH,
bu3MKKM aromMa W aTOMHOrO siApa JUisi OOBACHEHHS SIBICHUH MHUKPOMUPA;
aHANIM3UPOBAaTh XapakTep 3aBUCUMOCTEH MEXIy (PU3NYECKUMM BeJIMYMHAMHU B
ATUX 3aKOHAaX |;

— TMPUMEHSTh TOJYyYEHHbIE 3HAHMUS NpPU OODBSICHEHUH  SIBICHUU,
HaO0JI01aeMbIX B IPUPOE U OBITY, IPU PEUICHUU 3a]1ay.

JJIeMEHTBI ACTPO(PU3UKHU

IlIpeomemmvie pe3yiomamot 0C60€HUA MeEMbL NO3E6ONAIOM:

— TMO3HAKOMUTHCSA C OOBEKTaMH U METOJIaMU MCCIIEOBaHUS acTPOPU3UKH;
— JlaBaTb OIIPEACIICHUS MOHSATUM: AaCTPOHOMMYECKAs €IUHULA, COJHEYHas
AKTUBHOCTb, TOJMYHBIM MapaulakC, CBETOBOM TOJ, NAapCeK, TalaKTUKa,
[KpUTHYECKAas INIOTHOCTh BeeneHHoii];
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— paccMmaTpuBaTh (PU3UYECKYIO MTPUPOTY TUTAHET 3€MHOM TPYIIIbI, TUTAHET-
TUTaHTOB U MaybIX Tell COJTHEUHOM CUCTEMBI;

— TMPUBOAUTH NPUMEPHI ACTEPOUAOB, KAPJIMKOBBIX IUIAHET, KOMET,
METEOPHBIX MIOTOKOB, [TUMOB TaJJaKTHUK, AKTUBHBIX TaJaKTHK |;

— 00CyXaTh TUIIOTE3Y MPOUCXOKIeHHUS COTHEYHON CUCTEMBI;

— OIICHMBATh PACCTOSHUSA JO0 KOCMHYECKUX OOBEKTOB, HCIOJb3YsI
MOHSTHS: ACTPOHOMHUYECKAs €AMHUIIA, CBETOBOM T'0JI, MApCEK;

—  paccMmaTtpuBaTh CTPOSHHUE COJHEYHOW  aTtMocdephl, MPUMEpPHI
MPOSIBJICHUSI COJTHEYHON aKTMBHOCTU W €€ BIUSHHS Ha MPOTEKAHUE MPOIECCOB Ha
HaIlIeW IUIAHEeTe, CTPOeHUE Hamlen [ amakTuku, 3BoMONUI0 BeeneHHoM, HCnonb3ys
AJIEMEHTHI TEOpUH BOoJBIIOro B3pHIBA;

— OMNUCHIBATh T'€OLEHTPUUYECKYIO U TEIHOLICHTPUYECKYIO CHUCTEMbl MHPA,
IIPOTOH-TIPOTOHHBIN LMKJI, NpoUcXoAaui B Heapax CoJiHIA, SBOJIOLMIO 3BE3,
UCIIOIB3Ys auarpammy I epimmpyHra—~Paccena, KpynmHOMacITaOHyO CTPYKTYPY
Bcenennoi;

— 3aIUChIBaTh M aHAJIM3UPOBATh: O00OOIIEHHBIM TpeTui 3akoH Kerepa,
3akoH Ctedana — bosbsliMaHa, 3akoH Xa00u1a;

— CpaBHUBATh 3BE3/Ibl, UCIIOJIB3Ys CICAYIONINE TTapaMeTPhl: Macca, pa3Mep,
TeMIeparypa MoBEepXHOCTH;

— YKa3bIBaTh OCOOEHHOCTH: HEUTPOHHBIX 3BE3]l, IMYJIbCAPOB, YEPHBIX JIBIP,
MIEPEMEHHBIX, HOBBIX M CBEPXHOBBIX 3BE€3]l, IK30IUIAHET, PACCESHHBIX U IIAPOBBIX
3BE3HBIX CKOIUICHUH, [TEMHON MAaTEPUU, TEMHOM SHEPIUU [;

— TPUBOAUTH 3HAYCHUS: COTHEYHOM MOCTOSIHHOM, MOCcTOssHHOM Xa0011a;

— MPUMEHSATH TOJIYUYEHHbIC 3HAHUS NPU OOBSICHEHUH ACTPOHOMUUYECKUX
SBJICHUH, PEILICHUH 3a]1a4.

2. Conep:xxanue y4eOHOr 0 nmpeaMera

10 kaace (68 4, 2 4 B HexeJI10)

Du3uKAa U eCTECTBEHHO-HAYYHbIH MeTOX MO3HAHUs nMpupoasbl (1 1)

®dusuka — QyHIaMeHTalbHas Hayka o mnpupoae. OObeKTbl H3yYeHUs
¢uzukn. Hayunblii metron mo3HaHusi mMupa. B3aumocBsizp Mexay (QuU3uMKol u
APYTMMM  €CTECTBEHHBIMH HayKaMM. MeToapl Hay4yHOTO  MCCIEAOBaHUs
dbuznyeckux sBICHUN. MojeaupoBaHue SBICHUM W TMPOLECCOB MPUPOJIBI.
®duznyeckre 3aKoHbl. ['paHUIIBl NPUMEHUMOCTH  (PU3MYECKUX  3aKOHOB.
duznyeckre TEOPUH U MPUHIIUI COOTBETCTBUA. 3MepeHre pu3nuecknux BeJIMYuH.
[TorpemHocT u3MepeHUil (GuU3MUECKUX BeJWYMH. Ponb M MecTo (QU3MKU B
(GbopMHpPOBaHUM COBPEMEHHOM HAyYHOM KapTUHBI MHpa W B MPAKTUYECKOU
NEeATENbHOCTH JItoAeH. [DHU3MKa U KylbTypa].

Mexanuka (34 4)

Cucrema orcuera. Baxseilllne KHHEMATHYECKHE XapaKTEPUCTUKU —
MEPEMELICHHUE, CKOPOCTh, yCKOpeHue. KnHemarnueckue ypaBHeHud. Paznnunbie
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CHOCOOBI OMHUCAHMSI MEXaHMYECKOro NBkeHUs. OcHoBHas (mpsiMas) U oOpaTHas
3amaun MexaHukd. OCHOBHBIE MoJenu Ten M JBWxKeHHMW. IlocTymarenbHoe u
BpalllaTelbHOE  JBMKEHMs  Tena.  PaBHOMepHOE U paBHOYCKOPEHHOE
npsiIMOJIMHEWHbIE JBUKeHHs. C(CBoOojnHoe maaeHue Ten. [JIBukeHue Tena,
OpOILIEHHOr0 TMOJ YIiIOM K TOpU30HTY.] OTHOCUTENBHOCTH MEXAHUYECKOTO
JBHKEHUS. 3aKOH CJIOKEHUS CKopocTel. KnHemMaTuka JBHKEHUS 110 OKPYKHOCTH.

3akoH uHepuud. [lepoiii 3akoH HproToHa. IHepunaneHas cucremMa oTcyera.
NueptHocte. Macca. Cuna. Ilpunimun cynepno3uiuu cuwi. BTopoil 3akoH
Herorona. Tpernit 3axkoH Herotona. IlpuHmmn ortHOocuTensHOCTH ['anmwmies.
['paBuTanoHHas cuia. 3aKoH BcemMupHoro Tsarorenud. Oneir Kasenauma. Cuna
TSOKECTH. 3aKOHBI MEXaHUKU U JBIKEHHE HeOecHbIX Tell. 3akoHbl Kemepa. Cuiia
yopyroctu. 3akoH ['yka. Bec Tenma. Heecomocts. Ileperpysku. Cuia tpenus.
[Cunia conpoTuBiieHus cpebl. JMHAMUKa ABUKEHUS IO OKPY>KHOCTH. .

Nmnynsec MaTepraibHOM TOYKHM M CUCTEMBI. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeaktuBHOE€ nBWKEHHE. [PeakTuBHbIE JBUTATENUd. YCHOEXH B OCBOCHUHU
KOCMHUUeCcKoro npoctpanctna.| Llentp macc. [Teopema o ABMKEHHUM 1IEHTpa Macc. |
Pabora cunmel. Momuocts. KIIJ[ Mexanu3zma. MexaHuueckas dSHEprusl.
Kunetnueckass nsHeprus. Teopema 00 H3MEHEHHMHM KHHETHYECKOW SHEPIHUHU.
[TorennuanbHas >Heprusi. MexaHuueckass YHEPrus CUCTEMbl. 3aKOH COXpPAaHEHUS
MEXaHMUECKON dSHepruu. [AOCONIOTHO HEynpyroe u aOCOJIIOTHO YIPYyroe
COyIapeHus Tell. |.

PaBHOBecne MarepuanbHOW TOYKH. YCIIOBHE PABHOBECHS TBEPJIBIX TEIL.
[Imeyo u momeHT cumbl. LleHTp TsbkecTu TBepAaoro Ttena. Buasl paBHOBeECHA
TBEpAOro Tena. laBnenue. /JJaBineHue B KUIKOCTAX U ra3ax. 3akoH Ilackans. 3akoH
Apxumena. YcioBue iaBanus Tell. [/[BuxkeHHne ®UIKOCTEW U Ta30B. Y PABHEHHUE
bepuynnu. Texnnueckne npuMeHeHus ypaBHeHus bepnymu. IlogbemHas cuiia
KpbLJla caMoJieTa. |.

DpoHTaABHBIE JTA0OPATOPHBIE PAOOTHI:

1. UccnenoBanrie paBHOYCKOPEHHOTO MPSIMOIMHENHOTO JIBUXKEHUS.
2. UccnenoBanue ABMKEHUS Tena, OPOIMIEHHOTO TOPU30OHTAIBHO.

3. W3yueHHWe [BWKEHHs Tejla [0 OKPYKHOCTHM IO JEHCTBHEM CHII
YIOPYTOCTH U TSKECTH.

4. VccnenoBaHue U3MEHEHHMS Beca TeJla MPHU €ro IBUKEHUU C YCKOPEHUEM.
5. U3mepenne koappuimenTa TpeHUs CKOJIbKEHUS.

Mouekyasipaasi puzuka u TepMoauHaMuKa (21 9)
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Monnekynsipao-kunetnueckas teopusi (MKT) u ee skcnepumeHTalbHbIE
obocHoBaHus. CTpoeHHe BemiecTBa. Macca u pasMmepbl Mojekyid. IlocrosHHas
ABoragpo. TemnoBoe ABWKEHHUE YacCTHI[ BEIIECTBA. BpPOYHOBCKOE JIBHKEHHE.
Huddysus. BzaumoneiicTBue dyacTuil BemecTBa. Mojenu CTpOSHHUSI Ta3oB,
JKUJIKOCTEU U TBEPJIbIX TEI.

Mopens uneanpHoro rasza. CTaTHCTUYECKOE OINHMCAHUE HICATIBHOTO Tras3a.
TemoBoe (TepMoAMHAMHUYECKOE) paBHOBecue. Temmeparypa. l3mepenue
temrepatypbl. [llkansl Temnepatyp. CpoiicTBa rasos. M3omporneccel. ['a3oBbie
3aKOHBI. AOCOIOTHasI TeMmIlepaTypa Kak Mepa CpeJIHEl KMHETHYECKON SHEepruu
TEIUIOBOTO JBWKECHUS YacTull BemecTBa. [loctossnnas bonpumana. /[aBneHue rasa.
OCHOBHOE YpPaBHECHHME MOJICKYISIPHO-KMHETUYECKON Teopun. 3akoH JlanbToHa.
VYpaBHeHue cocTosiHUS uaealbHOro ra3a (ypaBHenue MenaeneeBa—Kianeiipona).
VYHuBepcanbHas ra3oBas MOCTOSHHAs. BHYTpEHHsIsi 3HEprusi HAcaJbHOTO Tasa.
N3mepeHne ckopocTeld MOJIEKYJI ra3a.

CaoiictBa xkuakocreil. [[loBepxHOocTHOe HaTskeHne. (CMauyuMBaHUE U
HecMmaunBaHue. Kanusuisipaeie siBiaeHus. TeIUIOBOE pacUIMPEHUE KUIKOCTEH. |
Kpucrammueckue u amopdusbie Tena. [TemnoBoe pacummpeHne TBEpAbIX TE. ].

PaGota u TtemnooOMeH Kak crocoObl W3MEHEHHS BHYTPEHHEW HSHEPIHH.
KosmmuecTBo TennoTel. Y aeibHas TEMIIOEMKOCTh BEIIECTBA. Y PABHEHUE TEIJIOBOIO
OamaHca. 3akoH coxpaHeHUss JHepruu. llepBblii 3aKOH TEPMOJIUHAMUKH.
[I[pumeHenne  TEepBOrOo  3aKOHAa  TEPMOJMHAMUKKA K  H30MIPOIECCAM.
Anuabatuueckuid  mponecc.  [TemmoeMKocTh  Taza B HM30Mpolleccax. ]
HeobpaTtuMocTh TEmIoBbIX MPOIECCOB. BTOpO# 3aKOH TEPMOIMHAMUKHU.

TerioBele Mammsbl. [IpuHOMN aelcTBUS TemmoBoro aAsurarens. [{ukn
Kapno. HWpaeanbHass XxonoauwibHas  MallMHA. OJKOJOTMYECKHE  MPOOJIEMbI
HUCIIOJIL30BAHUS TEIUIOBBIX MAIIIMH.

ArperaTHble  COCTOSIHUSI ~ BemlecTBa. McmapeHue W KOHJAEHCALUA.
Hacprmennsiii map. Kurnenue >kuakocTu. YaenbHas TEmioTa MapooOpa3oBaHUs
JKUIKOCTH. BraxkHocTh Bo3ayxa. Touka pocel. M3mepeHne Bia)xHOCTH BO3ayXa.
[M30Tepma peanbHOro rasza.| IlmaBieHue u KpucTauiM3aius BeliecTa. Y AeabHas
TEIUIOTA IUIABJICHUS BEIIECTBA.

DpoHTaABHBIE JTA0OPATOPHBIE PAOOTHI:

6. 3yuenune n30TepMu4ecKoro mnpoiecca.
7. I3yueHne ypaBHEHUS COCTOSTHUS HICaTHHOTO Tra3a.
8. MI3MepeHne OTHOCUTENIBHOM BIIaXKHOCTH BO3AYyXa.

9. MU3mepenue TemriepaTypbl KpUCTAJUIM3ALUU W YJEIbHOW TeMIepaTypbl
TJIaBJICHUS BELIECTBA.
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dunekTpoaunamMuka (114)

ONEKTPUYECKU  3apsl.  OJIEMEHTapHbIM  JJIEKTPUYECKUM  3apsl.
OnekTpu3anuss  Tel.  JJNEKTPOCKOI. — DIEKTPOMETP. 3aKOH  COXPaHEHHS
ANEKTPUUYECKOro 3apsna. Toueunsie 3apsanpl. 3akoH KyioHa. DnekTpuyeckoe noJe.
HanpsikeHHOCTD 3JIeKTprudecKoro nosist. [IpuHIun cynepno3uiuu 3aeKTPUIECKUX
noJsiel. JIMHUKM HaNpsS>KEHHOCTH dJeKTpUYeckoro mnosis. [HampsokeHHOCTh 1o
pasznuyHOi KoHpuUrypauuu 3apsaoB.| [IpoBoJHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.
JIMPIEKTpUKHU B SJIEKTPOCTATUUECKOM ToJie. JuanekTpruueckas MpoOHUIIaeMOCTb.

PaboTa KyJIOHOBCKMX CHJI. DHEprus B3auMMOJIEHCTBHS TOUYEYHBIX 3apsIOB.
[ToTeHunan AJIEKTPOCTATUYECKOTO OJISL. Paznocth ITOTEHIIHAJIOB.
OKBUIIOTEHIMAIbHBIE MOBEPXHOCTH. [[loTeHMan nossd pa3nuyHoil KOH(pUTypauu
3apsioB.] OJIEKTPOEMKOCTh YEAWHEHHOTO TIPOBOJHHMKA M  KOHJIEHCATOpa.
[CoenrHeHne KOHAEHCATOPOB. | DHEPTHUSI ANEKTPUUECKOTO TTOJIS.

DpoHTAJILHBIC J'Ia6ODaTODHI>I€ Da6OTI>II

10. 3aMepeHue 3eKTpHUUECKON EMKOCTH KOHIEHCATOPA.
HNrorosasi koHTpoJbHas padora (1 1)

11 kaace (68 4, 2 4 B HexeJ10)

daekTpoauHamMuka (24 4)

[ToCcTOAHHBIA BIEKTPUYECKUUA TOK. JIEMCTBUA BICKTPUYECKOTO TOKAa.
[CKOpOCTh  YHOPSIAOYEHHOTO  ABUMKEHUSI DJIIEKTPOHOB B METALUINYECKOM
npoBoaHuke. | Cuna Toka. Mcrounuku Toka. CTOpOHHUE CHJIBI. DIEKTPOABIKYIIAS
cuna (BC). 3akon Oma 1 OAHOPOAHOTO NPOBOJHMKA (ydyacTKa IIETH).
3aBUCUMOCTh YACJIBHOTO COMPOTHUBJICHUSI MPOBOJHUKOB W TMOJYMPOBOJHUKOB OT
temnepatypbl. [CBepxmnpoBoaumocts.] CoenuHeHus TPOBOAHMKOB. Paborta wu
MOIITHOCTh JJIEKTPUUECKOTO TOKa. TeIioBoe JEeUCTBHE DJIEKTPUYECKOIO TOKA.
3akon Jlxoyns—Jlenua. 3akon Oma w1 moiaHouM uenu. 3akoH Oma i ydacTka
uenu, coaepxkamiero IJIC. Peocrar. Ilotrenuumomerp. M3mepeHue cHilbl TOKa,
HaIpPSKEHUS [M CONPOTUBIICHUS |.

DJIEKTPUYECKU TOK B METajlllax, pacTBOpax M paciuiaBax 3JIEKTPOIUTOB.
Onektponu3. [3akoH »nekTposin3a Dapanes.|] DJIEKTPUUYECKHM TOK B Tra3ax.
CaMOCTOSITENBHBIT UM HECAMOCTOSITENbHBIN  pa3psiAbl. [Pa3inuHble  THUIIBI
caMocTosiTeIbHOrO  pazpsga. [lmasma.] OlekTpuyeckwii TOK B BaKyyMe.
BakyymHblli  auoa.  ONEKTpOHHO-TydeBass TpyOka. DIEKTPUYECKHl TOK B
MOJYIPOBOAHUKAX. [DJIEKTPOHHO-BIPOYHBIN NEPEXO. |.

MarsuTtHoe BBaHMOﬂefICTBI/Ie. MarautHoe 10Je QJICKTPHUYCCKOI'O TOKa.
I/IH,Z[YKHI/IH MArguTHOTI'O ITOJIA. HpI/IHI_II/IH Cyn€prno3nuynu MaroHuTHBIX nojieu. JImauu
MarHuTHOM HWHAYKIHNH. I[CﬁCTBI’IG MAaroiuTHOI'O IIOJIsI Ha IPOBOJHHK C TOKOM. Cuna
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Awmnepa.  3akoH  Awmrmepa. ONeKTpoABUraTeab  MOCTOSSHHOTO  TOKA.
[DIIeKTpOU3MEPUTENBHBIN MPUOOP MArHUTORJIEKTPUUECKOW cucTeMbl.] Pamka ¢
TOKOM B OJHOPOJHOM MArHUTHOM Tiojie. JIeliCTBME€ MAarHUTHOTO IIOJds Ha
NBIDKyIIMECs 3apsbkeHHble vacTuipl. Cuna  Jlopenna. [Macc-cnektporpad.
[ukmoTpoH.] MarHuTHeli AT 3emiad. MarHuTHbIe CBOMCTBA BEIIECTBA.
[CTpoeHue heppOMarHUTHBIX BEIIECTB. .

Onbitel @apanesd. SBiaeHHUE 3IEKTPOMArHUTHOM HWHIYKIMHU. MarHUTHBIN
NOTOK. 3aKOH 3JIEKTPOMAarHUTHOW WHAYKUWU. BUXpeBO€ 3JIEKTpHUECKOE IMOJIE.
[TpaBwio Jlenna. [31C unaykuuu B ABMXKYIIeMcs: TpoBoaHuke.| CaMOUHIYKITHS.
NHIyKTUBHOCTH KOHTYpa. DHEPTUsi MArHUTHOTO TOJIS TOKA.

DpoHTaIBHEIE TA0OPATOPHBIE PAOOTHL:

1. U3mepenue D/1C 1 BHyTPEHHETO CONPOTUBIICHUS UCTOYHHUKA TOKA.
2. M3roToBneHne ranbBaHUYECKOTO IJIEMEHTA U UCTIBITAHUE €TO B ICUCTBUMU.

3. HccnegoBaHue 3aBUCUMOCTH CONPOTHUBJIEHUS MOJYIPOBOJHHKA OT
TEeMIEPATypPHI.

Kose0anus u BoJIHBI (26 1)

MexaHnueckue KoieOaHUsT W BOJHBI. XapaKTEPUCTHKU KOJIeOATEIHHOTO
nBwkenus. CBoOonmHeie kojieOanus. KonebarenwHple cucTeMbl. KuHeMaThka
KoJjebaTenbHOro  JBIKEHUA.  [apmMoHumueckue  koneOanus.  JluHammka
KOJIeOATeIbHOTO JIBIDKCHHUSA. YpaBHEHHWE JIBMDKCHHUS TIpy3a Ha MpYXKHUHE.
VYpaBHeHHE [ABWIKEHHUS MaTEMaTHYeCKOro MasTHuka. llepuonbl konebGaHui
NPY)KHUHHOTO W MAaTeMaTHYeCKOro MasTHUKOB. lIpeBpamieHue »Hepruu mnpu
rapMOHMYECKUX  KoJieOaHMsX. 3aryxaromme  KojebaHus.  BbIHYXJeHHbBIC
kojeOanus. Pe3onanc. [ABTokosneOanus.] Ilonepedynble W MPOAOTBHBIE BOJIHBI.
Jnuua BoaHbl. CKOpPOCTh pacmpocTpaHeHHUsi BOJHBI. BosHbl B cpene. 3BYK.
XapakTepUCTUKU 3BYKa.

DneKTpoMarHuTHhIE KosieOaHuss U BONHBI. CBOOOJIHBIE DJIEKTPOMArHUTHBIC
koneOanus. KonebGarenpHbiii koHTYp. Dopmyna Tomcona. I[lpomeccst mpu
TapMOHUYECKUX KOJeOaHWsIX B KOJeOaTeTbHOM KOHType. BBIHYXIICHHbIE
AJIEKTPOMAarHuTHbIC KosieOanus. [lepeMenHbIit ToK. Pe3ucTop B 11enu nepeMeHHoro
Toka. JleiicTBylolre 3HA4YeHUs1 CWiIbl TOKa WU HampsbkeHus. [Kowaencarop u
KaTylllKa WHIYKTUBHOCTM B II€NM NEPEMEHHOro Toka. 3akoH Owma mid 1enu
nepeMeHHoro Toka. Pe3onanc B nienu nepemeHHoro toka.| Tpanchopmatop. [KIT]
Tpanchopmaropa. [IpousBocTBO, Nepeaaya U UCTOIb30BAHUE SHEPTHH. |.

OnexktpomaruutHoe nojie. OnbiTel ['epua. CBoMcTBa 31EKTPOMATHUTHBIX
BOJIH. IHTEHCHMBHOCTH 3JEKTPOMArHUTHOW BOJIHBI. CHEKTP 3JIEKTPOMAarHUTHBIX
BOJIH. [IpMHIKIIBI paInOCBS3HU U TENEBUJICHUS.
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I'eomeTpuueckast onTuka. 3aKOH IPSIMOJIMHENHOTO PACIPOCTPAHEHUS CBETA.
3akoH oTpaxkeHusi cBera. [locTpoeHue n3o0pakeHUN B MIIOCKOM 3epKajie. 3aKoH
npesnomiieHus: BoyiH. [I[lomHoe BHyTpeHHee oTpaxeHue cpeta.| Jlunzel. Gopmyna
TOHKOM nuH3bl. OnTHyeckas cuia JuH3bl. [locTpoeHne nM300pakeHUi B TOHKHX
JUH3aX. YBenuueHue JIMH3bL. [71a3 kak ontuueckas cucrema. JledekTsl 3peHus.
[OnTudeckue mpuOopsl. .

N3mepenue ckopoctu ceera. Jucnepens ceera. OnbiTel HeroToHa. [IprHImn
['oitrenca. Wurepdepentuss BonmH. HWHTepdepenuuss cBera. KorepeHTHbIE
uctounuku ceta. OmbiT FOura. Kombua Hetotona. MHTEpdepeHnns B TOHKHUX
meHkax. [[IpocBernennas onrtuka.] dudpakuus cera. [Ipunuun I'roiireHca—
Openens. [[udpaxknuonnas pemerka. [lonsipusanust CBETOBBIX BOJH. ].

3aKOHBI  BNEKTPOJMHAMUKM M  MPUHLHI  OTHOCHTENIBHOCTH. OmbIT
MaiikenbcoHa. [locTtymarel  cnenuanbHOM  TEOPUM  OTHOCHUTEJIBHOCTH.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH COOBITUH, NPOMEXKYTKOB BpPEMEHU U
paccrossHui. Macca, UMIyJIbC W DJHEPrus B  CHEUUAIBHOW  TEOpUHU
OTHOCHUTENBHOCTH. DOpMyra DUHIITEHA.

DpoHTAJILHBIC J'Ia6ODaTODHI>I€ Da6OTI>II

4. UccnenoBanue kojieOaHU MPYKUHHOTO MasTHUKA.

5. UccnenoBanue koseOaHU HUTSHOTO MasiTHUKA.

6. OnpeneneHne CKOPOCTH 3ByKa B BO3IyXE.

7. UccnenoBanue siBNeHUN MHTEpPEPEHIINH U TU(PAKIIMK CBETA.
8. OnpeneneHne CKOPOCTH CBETA B BEILIECTBE.

KBanToBasi pusuka. Acrpopusuka (16 1)

PaBHoBecHoe TermoBoe wu3nyudeHue. KBantoBas runore3a [lnanka.
[Tocrosinnas Ilnanka. Baemnuit hotodddext. 3akonsl Gpororddexra. YpaBHeHue
Oiinmrerina st potodpdexra. Dotonbl. JlaBnenue cera. OnbiThl JleOenena.
DHeprus u uMmiyibe porona. KoprmyckynsipHo-BoIHOBOW Ayanusm. ['umoresa ae
bpoiins. [CooTHomeHue HeonpeaeneHHocTe I eizenbepra. |.

IInanerapuass moxens aroma. OmnbiTel Pesepdopma. Ilormomenune wu
n3nydeHue ceera aromom. [loctynarel bopa. Monens aroma Bogopona no bopy.
Jluneituateie criekTpsl. [JIazepsl.].

Mertonbl peructpauuu 3apsyKEHHBIX YacTHL. EcrecTBeHHas
PaAMOaKTUBHOCTh. BUIBI pagMOaKTUBHBIX NMPEBPAILIECHUI aTOMHBIX SIEp. 3aKOH
paauoakTuBHOrO pacnaaa. Mzoronsl. [IpaBuna cmemienust ania anbgpa-pacnaga u
Oera-pacnaga. MckyccTBeHHasi paIiOaKTUBHOCTh. [IpOTOHHO-HENTpOHHAS MOIEIb
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aTOMHOTO sifipa. SlnepHble peakuuu. SAaepHble CUIIbl. DHEPrusi CBSI3M ATOMHBIX
anep. Hdenenue sanep ypana. Llennas simepHas peak mnusi. SlpepHas sHepreTuka.
buonornyeckoe  nedcTBHE  PAJMOAKTUBHBIX  M3ITYYCHUH.  DKOJIOTHYECKUE
npoOJeMbl HUCIOJIb30BaHUs siAepHOM HsHepruu. [IpuMeHeHue paJHOaKTUBHBIX
n30TonoB. [ TepmosinepHblie peakiuu. TepMosiaepHblid CUHTES. |.

SHCMCHTapHBIe HJaCTHUIbI. KHaCCI/I(i)I/IKaHI/IH QJICMCHTAPHBIX YdCTHUII. KBapKI/I.
qDYHI[aMeHTaJILHI)IEE B3aHMOH€ﬁCTBHH.

Conneunas cucrema. JIlyHa ¥ cnyTHHKM TutaHeT. KapimkoBble IJIaHETHI U
actepounpl. Komersl um wmereopHbie mnotoku. ComHue. 3Be3nnl. /lunarpamma
['epummpynra—Paccena u 3Bomtonus 3Be311. [lepemeHHble, HOBBIE U CBEPXHOBbBIE
3Be3abl.  Ok3omutadHeTel. Hama [Manmaktuka. 3Be3gHble  ckoruieHus. [[pyrue
ranakTuku]. [IpocTpaHcTBEHHO-BpeMEHHbIE MacITaObl HaOmoaaemMoi BeeneHHo.
3akon Xa0O06ma. KpynHnomacmrabnas crpykrypa Bceenennoit. [IpeacraBnenust o0
sBOOLIMM BeenenHoii. OneMenTsl Teopun bosbmioro B3peiBa. [ Temuas matepus u
TEMHasl SHEPTHs |.

DpoHTAJILHBIC J'Ia6ODaTODHI>I€ Da6OTI>II

9. HaGmrofieHue CIUIONIHBIX U IMHEWYAThIX CIIEKTPOB.
10. 3aMepeHne eCTECTBEHHOTO paIuallMOHHOTO (hOHA.
HNTorosasi kKoHTpoJbHAs padora (1 1)

Pe3epBHoe Bpems (1 u)
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3. Temamuueckoe njaanuposeanue

Ne Coaep:xanue yueOHOro MmaTepuajia Koa-Bo
n/n 4acoB
10 kaacc — 68 yacon
1 I'naBa |. ®u3nka u ecTeCTBEHHO-HAYYHBI METO/T 1
MTO3HAHUS TIPUPOIBI
2 | I'mama ll. Mexanuka 34
3 | I'mama lll. MonekynsipHas (pu3uka 1 TEpMOIAHAMHUKA 21
4 I'maBa IV. DnekTpoaunamuka 11
5 | UTtoroBoe noBropeHue 1
11 kaacc — 68 yacon
6 I'maBa |. DnexkrpoguHaMuka 24
7 | I'maBa ll. KonebGaHus v BOJIHBI 26
8 | I'mama lll. KBanToBas pusuka. Acrpodusnka 16
9 | UroroBoe moBTOpeHNE 2

22




