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CocraBneHa Ha OCHOBE:!

IIPUMEPHOI MTporpamMMbl cpesiHero (ImojgHoro) obuiero oopazopanus. ®dusuka. 10 -11 xnaccsl. [IpodunbHbIit
ypoBeHb. ABTOpHI TporpaMMel B.A. Opinos, O.®. Kabapaun, B.A. Koposun, A.}O. Ilentun, H.C.
[Typsiiena, B.E. ®paakus.,u nporpamMmmoit cpeaHero (1moyiHoro) odmero oopazoBanus. duznka is MWKOI
(x1accoB) ¢ yrinyOsiaeHHbIM u3ydeHueM npeamerta. 10 — 11 kmaceel. ABTop nporpammsl .5 Mskumes. —M.:
Hpoda, 2010.

CocraBuTenp yuyuTelb
1 kBaTM(PUKAITMOHHON KaTeropuu
CrapkoB Bragumup HukonaeBud



IIporpamma no ¢pusuxe
10-11 knaccoB
O01meodpazoBaTeIbHBIX YUPeKIAeHU
(mpo¢ubHBII ypOBEHBD)
340 yaCoB

IlosicHuTe ILHAA 3aIMCKA

Pabouas nmporpamma o ¢usuke ans yqammxcs 10-11 knacca ( mpo¢uiibHOTO ypOBHS) COCTaBIIEHA Ha
OCHOBE MPUMEPHOH ITPOrpaMMbl cpeaHero (mosHoro) obmiero oopazoanus. dusmuka. 10 -11 kmaccsl.
[IpoduneHeIi ypoBeHb. ABTOPHI TporpamMmel B.A. Opinos, O.®. Kabapaun, B.A. Koposun, A.}O. I[lentus,
H.C. Ilypsimesa, B.E. ®pankun.,u mporpaMMoii cpeHero (MoaHoro) ooiiero oopazoBanus. dusuka 1is
1Ko (KJIacCOB) € yriyOjaeHHbIM u3ydenuem npeamera. 10 — 11 knacceel. ABTop nporpammel .51, Msikunies .
—M.: ipoda, 2010.

HN3yyenue HampaBJIeHO HA JOCTHKEHHE CJICAYIOLIUX Leei:
OCBOEHHMe 3HAHMIl O METO0JlaX HAy4YHOTO IMO3HAHMS IPUPOAbI; COBPEMEHHON (pU3MUeCKOW KapTUHE MUpa:
CBOMCTBaxX BeUIECTBA M IIOJIA, IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, JWHAMUYECKUX U
CTaTHUCTUYECKUX 3aKOHAX MPUPOJbl, 3JIEMEHTAPHBIX YacTULaX U (yHIaMEHTAlbHBIX B3aUMOJIECUCTBUSIX,
CTPOCHUHU U HBOJIOLMM BcelleHHON; 3HaKOMCTBO C OCHOBaMH (YHAAMEHTAJIbHBIX (DPU3MUECKUX TEOPHIA:
KJIACCUYECKOM  MEXaHHMKH, MOJIEKYJSIPHO-KMHETHYECKOW TEOPUH, TEPMOJIMHAMMKHU, KIACCHUYECKOU
JNEKTPOANHAMHUKH, CIIELUAIIBHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM TEOPHH;
OBJIa/IeHMe YMEHUSIMM TIPOBOJIUTH HAONIONCHHS, IUIAHUPOBATh M  BBINOJHATH OKCIEPUMEHTHI,
00pabaTbIBaTh Pe3yIbTaThl U3MEPEHUH, BBIIBUTATh TUIIOTE3bI M CTPOUTH MOJICIN, YCTAaHABINBATH TPAHUIIBI
UX IPUMEHUMOCTH;
npuMeHeHHe 3HaHMii 10 ¢u3MKe UIA OOBSACHEHHs SBICHWUN NPUPOIBI, CBOWCTB BEIIECTBA, MPUHIUIIOB
pabOThl TEXHUUECKUX YCTPONCTB, peHICHUs] PU3NUYECKUX 3a]1a4, CAMOCTOSTEIbHOTO MPUOOPETEHUS U OLIEHKH
JIOCTOBEPHOCTH HOBOM HMH(OpManuu (U3NYECKOTO COJCpXKAaHUS, HCHOJIb30BAHUS COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH MJii MOMCKa, MepepadOTKM U NpPeabsBICHUS Y4eOHOM M HaydHO-
HOMYJSPHOM nH(pOpMaMK 1O PU3UKE;
pa3BUTHE NMO3HABATEJbHBIX HHTEPECOB, HHTE/JIEKTYAJIbHbIX M TBOPYECKHUX CIOCOOHOCTeH B rpoliecce
pemieHus (QU3MYECKUX 3a7ad M CaMOCTOSITEIbHOTO MPHOOPETEHUS HOBBIX 3HAHWM, BBITOJIHEHUS
9KCHEPUMEHTAIbHBIX UCCIIEI0BAaHUMN, IIOATOTOBKY JI0KJIAJI0B, pehepaToB U APYrHUX TBOPUECKUX padoT;
BOCIIMTAHHE JyXa COTPYJHHYECTBA B IIPOLECCE COBMECTHOIO BBIIOJHEHUS 3a4ad, YBAKUTEIBHOIO
OTHOILIEHHSI K MHEHHUIO OINIOHEHTa, 0OOCHOBAHHOCTH BBICKA3bIBAEMOM MO3UIUHN, TOTOBHOCTH K MOPAJIbHO-
STUYECKOM OIICHKE HCIIOIb30BAHMS HAyYHBIX JOCTH)KCHHMM, YBAKEHHs K TBOPLAM HAyKd W TEXHUKH,
o0ecreynBaroIuM BeIyILyIO poib PU3UKU B CO3AAaHUN COBPEMEHHOI'O MUpa TEXHUKH;
HCIO0JIb30BAHME NMPUOOPETEHHBIX 3HAHUM M YMEHMH JUIs PEIICHHs NMPAKTHYECKUX, )KM3HEHHBIX 3a/1ad,
paIlMOHATILHOTO TPUPOJOIOIB30BaHNUS M 3alllUThl OKpY’Karollell cpenpl, obecriedeHus Oe30MacHOCTH
KHU3HEIEATEILHOCTH YeJIoBeKa U 00IIeCTBa.
B 3agaun oOyuenus Gpusnuke BXOIAT:
- pa3sBUTHE IIE€PBOHAYAJIbHBIX IPEACTABICHUM YyYalIUXCAd O MOHATHSIX M 3aKOHAaX MEXAHUKH,
M3BECTHBIX UM M3 Kypca 9 Kiacca;
- 3HAKOMCTBO YYalUXCH C OCHOBHBIMHU IIOJIOKEHUAMH MOJIEKYJIAPHO-KMHETUUYECKOU TEOPUH,
ocHOBHBIM ypaBHeHHEeM MKT npeanbHOr0 raza, 0CHOBaMu TEPMOJUHAMUKH;
- pa3’BHTHE IIEPBOHAYAIBHBIX MPEACTABICHUIN ydalluXcs O MOHATUSAX U 3aKOHAX JJIEKTPOJUHAMHUKU
M3BECTHBIX UM M3 Kypca 8-9 kiacca;
- ¢popMupoBaHHe OCO3HAHHBIX MOTUBOB YU€HHUS, TOTOTOBKA K CO3HATEIbHOMY BBIOOPY Ipodeccuu U
MIPOJIOJDKEHHUIO 00pa30BaHMUS;
-BOCIUTAHHE YYAIIMXCSA HA OCHOBE pa3bsicHeHUs poiu pusuku B yckopenuu HTII, packpbITHst JOCTHKEHUIA
HAYKU ¥ TEXHUKH, O3HAKOMJIEHUS C BKJIAJIOM OT€YECTBEHHBIX U 3apYOEKHBIX YUEHBIX B pa3BUTHE
(U3UKN ¥ TEXHUKH.



- (popmupoBaHue 3HAHUH 00 SKCIIEPUMEHTAIBHBIX (DaKTaX, MOHITHIX, 3aKOHAX, TEOPHIX, METOJAX
¢u3nUeckoil HayKH, COBPEMEHHOM HAyYHOH KapTUHBI MHPA;

- pa3BUTHE MBIIUICHUS ydanuxcs, (opMUpOBaHUE Y HUX YMEHHUS CAMOCTOATEIHLHO MPUOOpETaTh U
NPUMEHSTH 3HAHUS, HAOIIOICHUS 1 OOBSICHATH (DU3MUECKUE SIBICHUS.

TPEBOBAHUA K YPOBHIO HHOAI'OTOBKH BbIITY CKHUKOB
OBPA3OBATEJIBHBIX YUPEXJIEHNY CPEJHET'O (IIOJIHOT'O)
OBIIEI'O OBPA30OBAHUA 110 ®U3UKE (ITPO®UNJIBHBIM YPOBEHD)

B pe3ynvmame uzyuenus puzuxku na npoghpuibHom yposeHe y4eHuUK 001)4ceH

3HATH/TIOHUMATh:
cmbicenl nonamuil: GU3NYECcKoe sBlIeHUE, pU3ndecKas BeIMYuHa, MOJIeNb, TUIIOTe3a, IPUHIIUIL, TOCTYJIAT,
Teopusl, IPOCTPAHCTBO, BpEMs, MHEpLIMAJIbHAsL CUCTEMA OTCUETa, MaTepHalIbHasl TOUKA, BEIIECTBO,
B3aMMO/ICIICTBHE, UJICANIbHBIN ra3, pe30HAHC, 3JIEKTPOMAarHUTHBIE KOJIEOaHUS, HIIEKTPOMArHuTHOE TOJIe,
AJIEKTPOMArHUTHAS BOJIHA, aTOM, KBAaHT, (JOTOH, aTOMHOE SO, Ae(hEeKT MacChl, SHEPTHUs CBSI3H,
Pa0aKTUBHOCTh, HOHU3UPYIOIIEee U3IIyUYeHUE, MIIaHeTa, 3Be3/1a, raJlakThKa, BeeneHHas;
CMBIC pu3uyecKux eenuuun: EpeMeIIeHNe, CKOPOCThb, YCKOPEHHUE, Macca, CHIIa, 1aBJIEHUE, UMITYJIbC,
paboTa, MOIIHOCTh, MEXaHUYECKasi SHEPTUsl, MOMEHT CHJIbI, IEPHO/I, YACTOTa, AMILTUTY/1a KOoJIeOaHui, JuIHa
BOJIHBI, BHYTPEHHSISI SHEPTHUs, CPEIHSS KHHETHYECKasi SHEePrus YacTUIl BEllecTBa, aOCOMIOTHAsS
TEeMIIEpaTypa, KOJIMYECTBO TEIUIOTHL, yeIbHAsl TEIIIOEMKOCTb, Y/eJIbHas TEMI0Ta 1apoo0pa3oBaHus,
ylenbHas TeryoTa IUIaBlIeHus, YAelbHas TEIIOTa CrOpaHus, SJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil,
HaAIPSHKEHHOCTD JIEKTPUYECKOTO T10JISI, Pa3HOCTh MTOTEHIIUAJIOB, AIEKTPOEMKOCTb, SHEPTHS SJIEKTPUUECKOTO
TOJIsA, CHJIA DJIEKTPUYECKOTO TOKA, SJICKTPUUECKOE HAMPSHKEHHE, FIEKTPUIECKOE COMPOTHUBIICHNUE,
AIIEKTPOABIDKYIIAS CHJIa, MATHUTHBIHN MMOTOK, MHAYKIMS MarHUTHOTO T0JIsI, WHAYKTUBHOCTB, SHEPTHS
MarHMTHOTO TOJIs, TOKa3aTesb MPEIOMIICHHs], ONTHYECKasl CUIa JIMH3HI,
cMblen huzuyueckux 3aKoH08, NPUHYUNOG u nocmynamoe (HopMyIupOBKa, TPAHHIIBI
MPUMEHUMOCTH ):3aKOHBI IMHAMUKN HbIOTOHA, IPUHIMIIBI CYTIEPIIO3UIIUN U OTHOCUTENILHOCTH, 3aKOH
[Tackans, 3akoH Apxumena, 3aKoH ['yka, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHbI COXPAaHEHMsSI SHEPTUH,
UMITyJIbCA U DJIEKTPUUYECKOTO 3apsiia, OCHOBHOE YPAaBHEHHE KMHETUYECKOW TEOPUHU I'a30B, YpaBHEHUE
COCTOSIHMSI MJI€aIbHOTO r'a3a, 3aKOHbI TEPMOJAMHAMUKH, 3aKoH KynoHa, 3axkoH Oma Ju1s TOJIHOM 11eTH, 3aKOH
Jxoyns—JIeHna, 3aKOH 3JE€KTPOMAarHUTHOM MHAYKIIUH, 3aKOHBI OTPAYKEHUS U MPEJIOMIICHHS CBETa,
MOCTYJIAThI CIIEUaTbHONU TEOPUU OTHOCUTEIBHOCTH, 3aKOH CBSI3M MACChl U SHEPTHH, 3aKOHBI POTOdPPEKTa,
noctynatsl bopa, 3akoH painoakTUBHOIO pacnaja;
6KJ1a0 POCCUTICKUX U 3apPYDeNHCHBIX YUeHbIX, OKAa3aBIIUX HanOoJbIIee BIUSHUE HAa pa3BUTHE PU3UKY;

yMeThb:
onucwvleams u 00bACHAMb Pe3ybmanmsvl HAOII00EHUTL U IKCHEPUMEHM06: HE3ABUCUMOCTb YCKOPEHUS
CBOOOJTHOTO MaJIeHHs OT MacChl MAJalOIIEro Teja; HarpeBaHue ra3a MpU ero ObICTPOM CXKaTUU U
OXJIaKJE€HHUE NP ObICTPOM pacIIMPEHHH; TOBBIIIEHUE aBJICHUS Ta3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyjie; OpOyHOBCKOE JABM)KEHUE; SIEKTPU3ALMS TEJI IPU UX KOHTAKTE; B3aUMOJICHCTBHE IPOBOTHUKOB C
TOKOM; JIEWCTBHE MarHUTHOTO TOJIsl Ha TPOBOAHUK C TOKOM; 3aBUCUMOCTb COMPOTHUBIICHUS
MOJIYIIPOBOJTHUKOB OT TEMIEPATyphl U OCBELICHUS; HIEKTPOMArHuTHas MHAYKIHS; pacpoCcTpaHeHUe
AJIEKTPOMAarHUTHBIX BOJIH; AUCIIEPCHs, UHTeppEpeHIns U NU(paKiys CBETa; U3JTy4YeHHUE U MOTJIOIEHUE
CBEeTa aTOMaMH, JIMHEeHuaTble ClieKTphl; PoTod(h(HEKT; paJoaKTUBHOCTH;
npUEOOUmMb NPUMEPBL ONBIM 08, ULTTIOCIPUPYIOUUX, YO HAOTIOACHUS U SKCIIEPUMEHT CIIY)KaT OCHOBOM
JUIS1 BBIABMOKEHUS TUIIOTE3 U IIOCTPOEHUS HAYUHBIX TEOPUH; SKCIIEPUMEHT I103BOJISIET IPOBEPHUTH
HUCTUHHOCTh TEOPETHUECKUX BBIBOJIOB; (PU3UUECKasi TEOPUS JAaeT BOZMOKHOCTh OOBSICHATH SIBJICHUS
IPUPOJIBI M HAyyHbIe (PAKTHI; GU3UUECKasi TEOPHUs MO3BOJISET MPEACKa3bIBAaTh €lle HEM3BECTHBIC SIBJICHUS U
UX 0COOEHHOCTH; IPHU 0OBICHEHUHU PUPOJIHBIX SBICHUN UCIONIB3YIOTCS (PU3HUYECKHE MOIENU; OJTUH U TOT
e MIPUPOTHBIN OOBEKT W SIBIIEHUE MOKHO MCCIIEIOBAaTh HA OCHOBE MCIIOJIb30BAaHUS PAa3HBIX MOJIENIEH;
3aKOHBI PU3UKH U (PU3HUYECKUE TEOPHH UMEIOT CBOM OIpe/IeJICHHbIE TPaHHUIIbl IPUMEHUMOCTH;
onucyl8amy QYHOAMEHMAIbHbIE ONbIMbL, OKA3ABUIUE CYUIECINBEHHOE GTUAHIE HA PA3GUMUE PUSUKL,
NpUMEHAMb NOJIYYEeHHble 3HAHUA 0N PeuleHUs Pu3udecKux 3aoau;
onpedenams Xapakrep puzmueckoro mporecca 1o rpaduky, radbmuie, Gopmyse; MPOAYKTHI SIEPHBIX
peaxkiuii Ha OCHOBE 3aKOHOB COXPaHEHUS AJIEKTPUUYECKOTO 3apsiia U MacCOBOTO UUCIIa;



uzmepams CKOpOCTh, yCKOpEeHHEe CBOOOIHOTO Ma/IeHuUs; MacCy Tela, INIOTHOCTh BElIecTBa, CUILY, padoTy,
MOIIHOCTb, SHEPTHUIO, KOIPPHUIIMEHT TPEHUS CKOIBKEHHUS, BIAKHOCTh BO3/IyXa, YACIBbHYIO TETIOEMKOCTh
BELIECTBA, YAEIbHYIO TEIJIOTY IJIABICHUS JIbJa, AIeKTpuyeckoe conpoTusienue, 1C u BHyTpeHHee
COMPOTHUBIIEHNE UCTOYHHKA TOKA, MIOKA3aTeb IPEIOMIICHHUS BEUIECTBA, ONTHYECKYIO CHILY JIMH3BI, JTTUHY
CBETOBOH BOJIHBI; HPeOCmasisAms Pe3yabTaTbl U3MEPEHUN C YIETOM UX MOTPEIIHOCTEH;

npueoOums NPUMEPHLL NPAKMUYUECKO20 NPUMEHEHUSA PU3UYECKUX 3HAHUI: 3aKOHOB MEXaHUKH,
TEPMOJUHAMUKH U 3JIEKTPOJUHAMUKYU B SJHEPI€TUKE; PA3IMUYHbBIX BUJIOB 3JICKTPOMArHUTHBIX U3ITyYEHUH [
Pa3BUTHUS PAIUO- U TEJICKOMMYHHKAIUI; KBAHTOBOU (DU3UKHU B CO3/IaHUU SACPHON SHEPTETUKH, JIA3EPOB;
60CHPUHUMAMb U HA OCHO8E NOJIYYEHHBIX 3HAHUIL CAMOCMOAMENbHO OUeHusamsy UHHOpPMaIIHIO,
cozepkamtytocs B coobmennsx CMU, HaydHO-TIOMYISIPHBIX CTAThsX; UCHOIb306amMb HOBbIC
nH(OPMAaLIMOHHBIE TEXHOJIOTUH I TOUCKa, 00pabOTKU U peabsaBiIeHUs HHOpMaLUU 10 PU3NKe B
KOMITBIOTEPHBIX 0a3ax JaHHBIX U ceTsx (cetu UuTepHer);

HCNO0JIb30BATH NPHUOOpEeTeHHbIEe 3HAHUS U YMEHUS B IPAKTUYECKOM 1eSITeIbHOCTH U

MOBCEIHEBHOH KM3HU:

— st obecniedeHrst 0e30MaCHOCTH KU3HEIEATSIIBHOCTH B IPOIIECCE UCTIOIh30BAHUS TPAHCTIOPTHBIX
CPEICTB, OBITOBBIX ANEKTPONPUOOPOB, CPEACTB PAAUO- U TEJICKOMMYHUKAIIMOHHON CBSI3H;

— aHaJlM3a U OLICHKH BIIMSHUS HA OPTaHU3M YeJIOBEKA U APYTryue OPraHU3Mbl 3arpsi3HEHHS OKPY Karolei
Cpenbl;

— PalMOHAILHOTO MPUPOIOIIOIB30BAHUS U 3ALTUTHI OKPYKAIOIIEH CPEIbI;
— OIpeeNIeHUs] COOCTBEHHOW TO3HIIMH 10 OTHOMIEHUIO K YKOJIOTHYECKUM TIPOOIeMaM | IMOBEJACHHIO B
MIPUPOTHON cpeie.

Hucmpymenmapuii 0151 0yeHUBAHUA OOCHUNICEHUT YYUAUUXCA

KagecTBO yueOHO-BOCIUTATEIBHOTO MIPOLECCA OTCIEKUBAIOTCS !
- TECTUPOBAHUEM,
- CAaMOCTOSITEJIbHBIMU U IIPOBEPOYHBIMH paboTamy,
- KOHTPOJIbHBIMU pabOTaMu,
- J1abOpaTOPHBIMU M MPAKTHYECKUMH OTUETAMH,
- OOLIMMU ¥ UHIUBUYaIbHBIMU JOMAIIHUMU paboTamH,
- IPOMEXKYTOYHAs aTTECTALU.
YMK
1.Msikumes I'.51., ByxoBues b.b., Corckuit H.H. ®uzuka : Yuebnuk ms 10 kinacca o61eodpa3oBaTeabHbIX
yupexjenuit: - M.; Ilpocsemenue, 2012
2. Msxwues I' ., Byxosues b.b., B.M. Uarypun. ®u3uka : YuebHuk 11 11 kinacca o61eo0pa3oBaTebHbIX
yupexaenuit: - M.; Ilpocsemenue, 2011
3. PeimkeBud A.I1. COopHuK 3a1a4 1o ¢pusuke 10 11 ximacest : 7-e uzn. - M.; dpoda, 2011

OCHOBHOE CO/JIEP’)KAHUE

1. ®du3uka kak Hayka. MeToAbl HAYYHOI0 MO3HAHUS MPUPO/bI

Odusmnka — pyHIamMeHTanbHas Hayka o mpupoje. HayuHble MeTOJbl MO3HAHUS OKPYKAIOLIET0 MUPA.
Ponp skcnepuMeHTa M TeopuM B TpoOIecce IMO3HAHUSA MpUpoAbl. MojaenupoBaHue sBIEHUH U OOBEKTOB
npupozsl. Hayunsle runotessl. Poab mamemamuxu 6 guszuxe. Ousnyueckre 3aKOHbI U TEOPUH, MPAHHUIIBI UX
IPUMEHUMOCTH. [Ipunyun coomeemcmeus. duznueckast KapTUHA MUpA.

2.MexaHuka.

MexaHnuyeckoe ABMKEHHUE U €r0 OTHOCUTENbHOCTh. CIOocOObl OMMCAHMSI MEXaHUYECKOTO ABM)KEHUS.
MartepuanpHas Touka Kak nmpumep duzudeckoit moaenu. [lepemenienne, CKOpoCcTh, YCKOPEHHE.



VYpaBHeHUs] TPSMOJIMHEHHOTO PaBHOMEPHOTO W PAaBHOYCKOPEHHOrO JBMKEHMs. JIBUKeHHE IO
OKPY>KHOCTH C TIOCTOSIHHOM 1O MOJIYJIIO CKOPOCTBIO. LIEeHTpOoCTpeMUTENbHOE YCKOPEHHE.

[TpuHIMIT CYNEepmo3uIuKd CHJI. 3aKOHBl JWHAMUKH HBIOTOHA W TpaHUIBl WX TPUMEHUMOCTH.
Wnepunanpuele cucrembl oTcuera. [Ipunnun otHocutensHocTu [amunes. Ilpocmpancmeo u epems 6
KAACCU4eckou Mexanuxe.

Cuibl TSKECTH, YHNPYTOCTH, TpEHHUs. 3aKOH BCEMUPHOro TAroteHus. 3akoHbl Kemmepa. Bec u
HEBECOMOCTh. 3aKOHBI COXpPAHEHUSI UMITYJIbCA U MEXAHUYECKOUN sHeprun. Mcnonv3osanue 3aKOH08 MEXAHUKU
0151 00BACHEHUs 08UdICeHUs HeDeCHbIX mel U Ol Pa3eUumusi KOCMUYECKUX ucciedoganuti. MOMEHT CHIIBI.
VYcnoBusi paBHOBECHSI TBEPJOTO Tela.

Mexannueckue KosiebaHus. AMIUIMTYAa, NEpUOAd, dYacToTa, (asa konebanuil. YpaBHEHUE
rapMoHUYecKux KoseOanuii. CBOOOIHBIE M BBIHYXKACHHbIE KoseOanus. Pesonanc. Aemoxonedanus.
Mexannueckue BonHbI. [lomepeunble M mpoaonbHbIE BOJHBL. JlIMHA BONHBL. YpaeweHnue capmoHuueckou
60/inbl. CBOWMCTBA MEXAaHMUYECKUX BOJIH: OTPa)KCHHE, MpeJIoMIICHHe, nHTephepeHus, udpakius. 3ByKOBbIC
BOJIHBI.

Hemoncmpayuu:

3aBUCUMOCTb TPAEKTOPUHU ABUKEHUSI T€IAa OT BBIOOpA CUCTEMBI OTCUETA.
[Tanenue Ten B BO3yXe U B BaKyyMe.

SIBiieHne MHEPLIMH.

HNuepTHOCTH TEI.

CpaBHeHue Macc B3aUMOJICHCTBYIOIIUX TEJI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue CHil.

B3anmoperictue tei.

HesecomocTs 1 neperpyska.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuH.
Cuiel TpeHUsL.

Bunsl paBHOBecus Te.

VYcnosus paBHOBECHS TEI.

PeakTuBHOE NBHXKEHUE.

M3MeHeHne 3Hepruu Tel MU COBEPIIEHUH padOoThI.
[Tepexon moTeHIIMAIbHON PHEPTUM B KHHETUUYECKYIO M O0paTHO.
CBobosHbIe KoebaHus Ipy3a Ha HUTU U Ha NIPYXKHUHE.
3anuch Kojae0aTenbHOro ABMKECHHUS.

BeiHyx1eHHbIE KOTe0aHMs.

Pe3onanc.

ABTOKOJIE0aHMS.

[Toniepeunblie ¥ MPOJIOJIbHBIE BOJIHBI.

OtpakeHue U NpeIOMIIEHHUE BOJIH.

Hudpaxius 1 uHTepPepeHus BOJIH.

YacToTa Koje0aHMii U BbICOTA TOHA 3BYKA.

Jlabopamopnuvie pabomoi:

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HccnenoBanye IBUXKEHUS TeJla O JEUCTBUEM ITOCTOSHHOM CUJIBL.

N3yuenue ABMXKEHUS TEN MO OKPY>KHOCTHU MO JEHCTBUEM CUJIBI TSDKECTH U YIPYTOCTH.
Uccnenoanue ynpyroro v HEynpyroro CTOJIKHOBEHUM TeJl.

CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JBUKEHUHU Tela MOJ] ACUCTBUEM CUJI TSDKECTH U YIPYTOCTH.
CpaBHeHHE paOOTHI CHUJIBI C U3MEHEHNEM KMHETHYECKOW SHEPTUH Tela.

3.MoaekyasipHasi pusuka

AToMuCTHUECKas TUIIOTE3a CTPOCHMS BELIECTBA U €€ HKCIEPUMEHTANIbHbIE JJOKa3aTeabCTBa. Mojenb
ulealbHOTO Taza. AOconoTHas Temmeparypa. TemmepaTypa Kak Mepa CpelHEell KHHETHYEeCKOH SHEepruu



TEIJIOBOTO JBWKEHMS 4YacTull. CBs3b MEXIy JaBICHUEM MHJICAIBHOIO ra3a W CpeIHEH KHHETUYECKOU
SHEPrUeN TEMI0BOI0 ABMKEHUS €0 MOJIEKYIL.

VYpaBHeHHE COCTOSHUSI HWJeallbHOro rasa. HMsompouecchl. [panuyvt npumeHuMocmu Mooenu
uoeanbHoz2o 2asa.

Mopenb cTpoenus xunkocten. [logepxnocmnoe namsxcenue. HacblllieHHbIE M HEHACHIIICHHBIE TAPBI.
BnaxnocTs Bo3ayxa.

Monens crpoeHuss TBepAbIX Tel. Mexanuueckue ceoucmea meepovix men. [legpexmoi
Kpucmaniuieckou peutemkuy. VI3MEHEHMsI arperaTHbIX COCTOSIHUI BELIECTBA.

BuyTpennsis sueprus u cnocoObl ee u3MeHeHus. [lepBbiii 3aKkoH TepMoanHaMuKH. PacueT konuuecTBa
TEIUIOTHl TIPU HM3MEHEHHWH arperaTHOrO COCTOSHHS BellecTBa. AauabaTHbIi mporecc. BTopoit 3akon
TEPMOJMHAMUKU U e20 cmamucmuyeckoe ucmoaxkosanue. 1IpuHuunel aeictus TeraoBelx MammH. KIT/
TEIJI0OBOM MaluHbL. [Ipo0iaemMbl SHEPTeTUKN U OXpaHa OKPYKAIOLIEH CPE/Ibl.

Hemoncmpayuu:

Mexannueckas MOJIe]b OPOYHOBCKOTO JIBUYKEHHUSI.

Mogaens onbita ITepHa.

N3meHenune gaBieHus ra3a ¢ ©3AMEHEHHEM TEMIIEPATYpPhI IIPU TOCTOSHHOM 00beMe.
H3meHeHnue o0bemMa raza ¢ U3MEHEHHEM TeMIIEPaTyphl PU OCTOSTHHOM JIaBJICHHUU.
H3meHeHnne o0bemMa raza ¢ U3MEHEHHEM JIaBJICHHs NP MOCTOSIHHOMN TeMIiepaType.
Kunenue BoabI IpH MOHWKEHHOM JaBJICHUU.

[IcuxpoMeTp U TUrpoOMETp.

SIBneHre MOBEPXHOCTHOTO HATSKEHUS KUIKOCTH.

Kpucranmmaeckue u amopdHbIe Tena.

OO0beMHbIE MOJIENTN CTPOEHUS KPUCTAJIIOB.

Monenu neeKTOB KPUCTATHYSCKUX PEIICTOK.

W3menenune TemmepaTypbl Bo3ayxa IpH ainadaTHOM CHKAaTHH M PACITUPEHUH.
Mogenu TerIoBbIX ABUTaTEICH.

Jlabopamopnuvie pabomoi:

HccnenoBanue 3aBUCUMOCTH 00beMa ra3a oOT TeMIepaTypbl IPU MOCTOSHHOM JIaBJICHUH.
Habmronenune pocta KpucTauioB U3 pacTBOpA.

M3MepeHne NOBEPXHOCTHOIO HATSKECHHUS.

N3mepenue yaenbHON TEITOTHI IJIaBIEHUS JIbJA.

4 dnexrpocraTuka. [locTosiHHBIN TOK

DONeMEHTApHBIM ANEKTPUUYECKUI 3apsil. 3aKOH COXpPaHEHUs 3JIEKTpHUYecKoro 3apsiaa. 3akoH Kymona.
HanpsbxenHocTs  anektpuyeckoro mnods. [lpuHnun cynepno3unuu snekTpudeckux nonei. [lorenuman
anekTpudeckoro noss. [lorenmnuan snekrpocraTudeckoro nois. Paznocts nmotenimanos. Hanpsokenne. Csi3b
HaIPSKEHUS ¢ HAMTPSKEHHOCTBIO AJIEKTPUUECKOTO MOJIS.

[IpOBOHUKM B DJIEKTPUYECKOM ITOJIE. JJEKTpuyeckas eMKocTb. Konaencarop. JIUdieKTpuku B
ANEKTPUUYECKOM I10JI€. DHEPTHUS AIEKTPUUECKOTO MOJISL.

Onektpuueckuii  Tok. IlocrmenoBaTenbHOe W HapayieIbHOE  COEIMHEHUE  IPOBOJIHHMKOB.
Onextponsmxkymas cuna (B/C). 3akon Oma i MOJTHOM 3JEKTPUUECKOM HenH. DIEKTPUYECKHHA TOK B
MeTajuiax, AJIEKTPOJIUTAX, Ta3ax U BakyyMme. 3akoH annekTponusa. [1nazma. [lomynpoBognuku. CoOcTBEHHAS U
pUMECHask TPOBOAUMOCTH MOJIYIPOBOAHUKOB. [lonmynpoBoaHUKOBBIN auoA. [lonynposoonuxossie npudopbol.

Hemoncmpayuu:

DIIEKTPOMETD.

[IpoBOIHUKY B AJIEKTPUUECKOM IIOJIE.

JM3IEKTPUKH B DIIEKTPUYECKOM TI0JIE.

Konnencaropst.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

DNEKTPOU3MEPUTENBHBIE PUOOPBHL.

3aBUCUMOCTbD yJI€TIbHOTO COMPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

3aBUCHUMOCTbD yJIETbHOTO COMPOTUBIICHHUS MOTYIPOBOJAHUKOB OT TEMIIEPATYPHI U OCBEIICHHUS.



CobcTBeHHas ¥ TPUMECHAsl TPOBOAUMOCTD MOJIYITPOBOIHUKOB.
IToynrpOBOXHUKOBBIN TUOA.

Tpansucrop.

TepmoanekTpoHHas YMUCCUSL.

DNEKTPOHHO-TTy4eBasi TpyoOKa.

SIBneHue snexTpoausa.

DIIEKTPUUECKUI pa3psisi B raze.

JlromuHecieHTHas nammna.

Jlabopamopmuwvie pabomoi:

H3mepeHue 3JeKTPUUECKOTr0 COMTPOTUBRIIEHUS C IIOMOIIBI0 OMMETPA.
N3mepenne 3/1C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.
H3mepeHue 37eMeHTapHOoro IEKTPUUYECKOT0 3apsiia.

N3mepenne TemMneparypbl HUTU JaMITbl HAKQTUBAHUS.

5.MarauTHoe moJie

Wupykuus MarautHoro noss. IlpuHnun cynepno3unyu MarHUTHbIX nosieid. Cuna Ammepa. Cuila
JlopeHua. Onekmpouzmepumenvroie npubopwvl. Maznummble ceolicmea eeujecmaa.

MarHuTHbIM NOTOK. 3aKOH 3JIeKTpoMarHuTHoW mHAykuuu dapanes. BuxpeBoe 31eKTpUUecKOe TOJIE.
[IpaBuno Jlenna. Camonnaykuus. THIyKTUBHOCTb. DHEPIUsS MarHUTHOT'O MOJIS.

Hemoncmpayuu:

MarsuTHOE B3aUMOJICHCTBHE TOKOB.,

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

MarsuTHbIE CBOMCTBA BEIIECTBA.

MaruauTHas 3anuch 3ByKa.

3aBucumoctb D/]C MHAYKIIMK OT CKOPOCTH U3MEHEHHUSI MATHUTHOI'O [TOTOKA.

3aucumocts OJIC CcaMOMHIYKIMM OT CKOPOCTM HW3MEHEHHs CHJIbl TOKAa M HMHIYKTUBHOCTU
IIPOBOJIHHKA.

Jlabopamopuwvie pabomoi:
N3MepeHre MarHuTHOW UHAYKIUH.
N3mepenrie ”HIYKTUBHOCTH KaTYIIKH.

6.9/1eKTPOMArHUTHBIE KOJI€0aAHUSA M BOJIHBI

Konebatenbubiii  koHTYyp.  CBOOOAHBIE  3JEKTPOMarHUTHblE  KojeOaHus.  BbIHyXJIeHHBIE
JJIeKTpOMarHuTHele koijebaHus. [lepemeHHbIdl TOk. [leiicTByromue 3Hau€HUs CHUJIBI TOKA M HANPSIKEHMUS.
Konoencamop u kamywika 8 yenu nepemeHno2o moxka. Akmugnoe conpomuenenue. INeKmpuyecKuti pe3oHauc.
Tpancghopmamop. Ilpon3BoacTBO, epeaada U NOTPeOICHUE ANEKTPUUECKON SHEPTUU.

ONEeKTpOMarHuTHoOe moiie. Buxpesoe anekmpuueckoe none. CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH. [Ipunyunsi paouocesasu u menesuoenusl.

Cer kak anekTpomMarHutHas BosiHa. CkopocTh cBera. MHTepdepenuus cserta. Koeepenmuocme.
Hudpakuus ceeta. [dudpakumonnas pewmerka. [lonsapusayus céema. 3aKOHBI OTPAXEHUS U TPETOMIICHHUS
cgeta. [lonHoe BHyTpeHHee oTpakeHue. Jlucnepcus cBeta. Pa3nuuHble BUBI 3JIEKTPOMAarHUTHBIX U3JTy4EHUH,
UX CBOICTBa M MpakTU4yeckue npuMeneHus. opmyna ToHKoH auH3bL. OnTudeckue npubopsl. Paspewarowas
CNOCOOHOCMb ONMUYECKUX NPUOOPOS.

[ToctynaTel cnenuanbHOW TEOPUM OTHOCHUTENBHOCTH OWHIITENHA. [Ipocmpancmeo u e6pems 6
cneyuanbHou meopuu omuocumenvbHocmu. IlonHas 3Heprus. DHeprus NokKos. PeIITUBUCTCKUI HMITYJIbC.
Ces3b NOIHOL SHEp2UU ¢ UMAYTLCOM U Maccoli mead. JlepeKT Macchl U PHEPTUs CBA3U.

Hemoncmpayuu:

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.
OcuusuiorpaMMa NepeMeHHOT 0 TOKa.
KonzeHncarop B 11enu NepeMeHHOro TOKa.
Karyika B 11enu nepeMeHHOro ToKa.



Pe3onaHc B mocienoBaTebHOM LEMH NEPEMEHHOTO TOKA.
CroxeHue TapMOHUYECKUX KOJIeOaHMIA.

I'eHepaTop nepeMEHHOI0 TOKa.

Tpancdopmarop.

W3nydyenue v npuemM 3J1eKTPOMarHUTHBIX BOJIH.
OTtpakeHue 1 NpeOMIIEHUE AIEKTPOMAarHUTHBIX BOJIH.
WuTepdepenius u nudpaxius 3JIeKTPOMarHuTHBIX BOJIH.
[Tonstpu3zanus 31eKTPOMArHUTHBIX BOJIH.

Monynsauus u A€TeKTUPOBAHUE BHICOKOYACTOTHBIX JIEKTPOMArHUTHBIX KOJICOaHUIH.
JleTeKTOpHBIN paMOPUEMHUK.

Wutepdepennus ceeta.

Hudpakmaus crera.

ITonHOE BHYTpEHHEE OTpAKEHUE CBETA.

[TosryueHue cekTpa ¢ MOMOILBIO IPU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIeTKH.
ITonsipuszanus ceera.

CnekTpockor.

®oroanmapar.

IIpoexnoHHBIN anmapar.

Muxkpockor.

Jlyna.

Teneckorn.

Jlabopamopnuvie pabomot:

HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKa OT 3JIEKTPOEMKOCTH KOHJIEHCATOpa B LIENU IEPEMEHHOIO
TOKA.

OrieHKa JUTMHBI CBETOBOM BOJIHBI IO HAOIOIEHUIO TU(DpaKIUU Ha IIEITH.

OnpeneneHne CHEKTPAJIBHBIX TPAHULl YYBCTBUTEIBHOCTH YEJIOBEYECKOIO TJla3a € IOMOIIBIO
TUGPaKIMOHHON PELIeTKH.

N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

Pacuer 1 monyuyeHue yBenTMUEHHbBIX U YMEHBIIEHHBIX H300paKEHUH C TOMOIIBI0 COOUpPAIOIIEeH JTMH3BL.

7. KBanToBasi pusuka

I'unote3a M. [Inanka o kBanTax. ®otoaddext. OnbiTel A. I'. CToneroBa. YpaBHenue A. DWHIITEHHA
s poroadpdexra. DotoH. Onwvimer [1. H. Jlebedesa u C. H. Basunosa.

IInanerapnas mozens aroma. KBaHTOBBIE mocTynatel bopa u nuHendarsle cnekTpbl. ['unoresa ne
Bpoiinst o BoiHOBBIX cBoMcTBax dacTl. Judpaxuus siaexkTpoHoB. Coommuowienue HeonpedeneHHocCmell
T'etizenbepea. Cnonmamnnoe u 8ulHy’cOeHHOe u3yuenue ceema. Jlazepol.

Mopnenu cTpoeHMst aTOMHOTO siipa. SlnepHele cuibl. HykinoHHas Monens sapa. DHeprus cBA3M sapa.
SAnepusie cnexTpbl. SnepHbie peaknuu. llemHas peakuus geneHust saaep. Aoepnas  dHepeemuka.
Tepmosadepnvii  cunmes.  PaguoakTuBHOCTb.  /lo3umempus.  3aKOH  paJMOAKTHBHOTO  pacmaja.
Cmamucmuueckuii xapakmep npoyeccos 6 Mukpomupe. OnemeHmapHvle uacmuyvl. PyHoamMeHmanibHvle
g3aumooelcmeus. 3aKoHvl COXPAHEHUsSI 8 MUKPOMUDE.

Hemoncmpayuu:

®Dotodddexr.

JInHeluaTeie CIIEKTPHI U3ITYYEHHUS.

Jlazep.

CueTurK HOHU3UPYIOLIUX YACTHII.

Kamepa Bunbcona.

dotorpapuu TPEKOB 3apsSKEHHBIX YACTHIL.

Jlabopamopuwie pabomoi:
Hab6nronenne nuHEH4aThIX CIIEKTPOB.
MonenupoBaHue paJuoaKTHBHOTO paciaja



W3ydeHne TpeKoB 3apsyKEHHBIX YaCTHUI] IO TOTOBBIM (hoTorpadusim.
H3mepeHne ecTeCTBEHHOTO paHallMOHHOTo (poHA B Ki1acce JO3UMETPOM.

8.Ctpoenue Bcenennoii

ConneuyHas cucreMa. 3Be3/bl M HCTOYHUKM UX OdHepruv. COBpEMEHHbIE MPEACTABICHUS O
npoucxoxaeHnu u 3Bomonun Connna u 3Be3n. Hama [Namaktuka. [pyrue ranaktuku. IIpoctpancTBeHHBIE
macmTaObl HaOmromaemoir Bceenmennoi. [lpuMeHUMOCTh 3aKOHOB (M3HMKHM Al OOBSCHEHHS MPUPOIBI
KOCMHYECKHX 00BeKTOB. «KpacHoe cMmelleHne» B criekTpax rajakTik. CoOBpeMeHHBbIE B3IUIsI/Ibl HA CTPOCHUE U

sBoronuio BeeneHHOM.

Hemoncmpayuu:

®ororpaduu CosHIIA C MATHAMU U TIPOTYOEpaHIIaMHU.
®ororpaduu 3Be31HBIX CKOIUIEHUH U Ta30MbLUIEBbIX TYMaHHOCTEH.
dotorpauu ralakTuk.

Haonwoenusa:

Haburonenne comHeuHbIX MATEH.

Ob6napy>xenue BpameHus: ConHua.

Habumronenns 3Be34HbIX CKOIJICHUM, TYMAHHOCTEN U TaJlaKTHK.
KomneroTepHoe MoienrpoBaHue IBUKEHUSI HEOECHBIX Tell.

9.®Pu3uyecKkHii NPAKTHKYM

TemaTnueckoe NJIAaHMPOBaAHHUE
duzuka 10 xaacce

KosmuectBo
KoimuecTBo
Ne KoanuecrBo (ppoHTATBHBIX
Ha3Banune Tembl KOHTPOJIbHBIX
n/n 4yacos JIa00pPATOPHBIX
pador
pador
1 BBenenue. 3apoxaeHue u pa3BUTHE 4 1
HAy4YHOTO B3IJIsJa HA MUD
2 MexaHuka 68 7 4
MornekynsipHas pusmka.
3 36 4 2
TepmonHaMuKa.
4 OnekrpocraTika. [locTOSIHHBIN TOK 38 4 4
5 PU3NYECKU MPaKTUKYM 20
6 [ToBTOpEeHME 1 1
7 | Pe3epn 3
Bcero 170
®usuka 11 kiaace
KonuyectBo
KoimnuectBo
Ne KosmuectBo (ppoHTANBHBIX
Ha3Banue Tembl KOHTPOJIbHBIX
n/n 4acoB JIa00pPATOPHBIX
pador
padot
Beenenue. [loBropurensHo-
1 | obobmaroniue ypokH 1o paszaeiy 3 1

«OIJIEKTPOCTATUKAY




2 | MarautHoe none 20 2
3 DNEeKTPOMarHUTHBIE KOJICOAHUS U 76 5
BOJIHBI
4 | KanroBas ¢usuka 40 3
5 | CtpoeHue BceneHHOM 8
6 | ®u3nUecKuil MPaKTUKyM 20
7 | IloBropenue 3
Bcero 170
[Tpunoxenus
Ne Pu3HYECKUl IPAKTUKYM Koxn-Bo
4acoB
10 xacc 20
1 IIpoBepka NOCTOSAHCTBA OTHOUIEHUSI YCKOPEHHUM JIBYX T€Jl IPU X B3aUMOACHCTBUU 2
2 VccnenoBaHue 3aBUCMMOCTH AAlIbHOCTH TOJIETA CHAPsA OT YIJia BblUIeTa 1
3 OrnpeziesieHne HadYaabHOM CKOPOCTH, JAIbHOCTH M BBICOTHI MOJIbEMA CHapsija. 1
4 Omnpenenenne kodhduieHTa TPEHUS CKOIBXEHHSI C UCIIOIB30BaHUEM 3aKOHA 2
COXpaHEHHUSI SHEPTHH.
5 JIBukeHue Tena noja JeiCTBUEM CUJIBI TSKECTH. 1
6 OreHka pa3MepoB MOJIEKYJI PACTUTEIBLHOTO Macia 1
7 OneHka cpeiHel CKOPOCTH TEIIOBOT'O JIBM)KEHHUSI MOJIEKYJI rasa. 1
8 [TpoBepka ypaBHEHUsI COCTOSTHUS Ta3a. 1
9 WccnepoBanme 3aBUCUMOCTH CUJTBI YIPYTOCTH OT AehOopMaIliu Tea. 1
10 | Usmepenue cuibl MOBEPXHOCTHOTO HATSDKEHUSI METOJIOM OTPHIBA Kamelb. 1
11 [loBbllIEHNE TIpEETIa U3MEPEHUS BOIBTMETPA 2
12 [loBbllIeHHE MTpEAETIa U3BMEPEHUS aMIIEpMETpa 1
13 Onpe/ieieHre TeMIIEPaTypHOro ko3 GUIIMEHTa COPOTURIICHUS METAIIJIOB 2
14 3ayer no GU3NIECKOMY MPAKTUKYMY 3
11 xmace 20
15 N3MepeHre MarHuTHOW WHAYKIIUU 2
16 | M3y4yeHue paboThI 3JIEKTPOreHepaTopa MOCTOSIHHOTO TOKa 1
17 | DxcnepuMeHTalbHOE HCCel0BaHue TOKOB DyKo. 1
18 | M3mepeHne WHAYKTHBHOCTH KaTyIIKH 1
19 | DkcnepuMeHTalbHOE HCCIe0BaHNe KOIe0aTebHOTO IBIKEHUSI. 2
20 OmnpenienieHne yCKOpeHusi CBOOOTHOTO Ta/ICHHUs C TIOMOIIBIO MasTHHKA 1
21 | [lonydyeHue mepeMEeHHOTO TOKA BpAllleHHEM KaTYIIKH B MATHUTHOM TIOJIE. 1
22 | Usmepenue KI1]] peneparopa Toka 1
23 | DkcnepuMeHTaIbHOE U3YYeHHE IPUHIIUIIOB paauoIepeiadl U paauonpuemMa. 1
24 | UccnenoBanue 3aBUCUMOCTH CHITBI ()OTOTOKA OT MOBEPXHOCTHOM TMIIOTHOCTH MOTOKA 1
U3ITyYEHUS.
25 | Ompenenenue paspeniarniei CHocCOOHOCTH riias3a 1
26 | I'pamynpoBaHme CIIEKTPOCKOIIA U U3MEPEHHE JUTMH CBETOBBIX BOJH CIIEKTPATBHBIX 2
JIMHUM Ta30B
27 W3mepenne 3neMeHTapHOTo IEKTPUIECKOT0 3apsiia 1
28 | UccnenoBanue paauaiioHHOro JoHa Ha MIKOIHHON TEPPUTOPHH. 1
29 3ayer no PU3NIECKOMY MPAKTUKYMY 3




