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IHosicHuTEeILHASA 3aANMUCKA

PaGouas mporpamma no (husuke it 8 Kilacca cocTaBieHa Ha OCHOBE DeepanbHOTO

ToCyaAapCTBCHHOTO 06D330B3TCJ'II)HOFO cranaapTa OCHOBHOI'O O6I[I€FO 06p330BaHI/I$I, OcHoBHOI

o0Opa3oBaTensHOM MporpaMMbl OCHOBHOTO 00111eT0 00pazoBanus [ bOY OOIII c.I'Bapaefiiis
Ha 2022-2023 y4eOnsiii ron, ABropckoit nporpammbl A.B. Ileppimkuna, H.B. @unonosuy,

E.M., EM. I'ytauk «IIporpamma ocHOBHOTO 00111er0 00pa3zoBanus. dusuka. 7-9 kimacced -

Hpoda, 2018 r.

B o0pazoBarenbHOM Tporiecce ucmonb3yercs: yueOHuk: «Dusnka. YueOnuk s 8kmaccay /
[Tepoimkun A.B., «Ipoday, 2016 r., Bxoasammii B heaepanbHblii IepeueHb yYeOHUKOB,

PEKOMEHIOBaHHbIN K ncnoyib3oBannio MOuH PO®.

Ha u3ydyenue ¢pusuku B 8 kimacce oTBoauTcs 68 yacos (2 yaca B HEACIIO).

Ilnanupyembie pe3yJbTaThl.
Yuawumces neobxooumo 3name u ymems no meme « Tennosvle saenieHusy
HaOnronenue u onucaHue pa3iMuHbIX BUJIOB TEILIONEPEau; OObSICHEHUE ITUX SBJICHUN Ha
OCHOBE MIPEACTaBICHUM 00 AaTOMHO-MOJICKYJISIPHOM CTPOCHHUH BEIIECTBA, 3aKOHACOXPAHECHUS

OHCPIUH B TCIIIOBLBIX ITPOLCCCAX, 00BSACHEHHUE DTUX SBJICHUH.

N3mepenre (QuU3MyYecKUX BEIMYMH: TEMIEPATypbl, KOJIWYECTBA TEIUIOTHI, YAECIbHOU

TCIIJIIOEMKOCTH, y()ejleOZZ menJjaombvl Nide1eHUA ]Zbaa, BJIAJKHOCTH BO3YyXa.

[IpoBenenue mpocThiX GU3MUECKUX OMBITOB U AKCIIEPUMEHTATIBLHBIX UCCIICI0OBAHUIM 110
BBISIBJICHUIO 3aBUCUMOCTEN: TEMIIEPATYPBI OCTHIBAIOIIEH BOJBI OT BPEMEHH, TEMIIEPATYPbI

BC€IICCTBA OT BPpEMCHHU IIPH UBMCHCHUAX arperaTHbIX COCTOSIHU M BEIICCTBA.

[IpakTuueckoe mpuMeHeHHE (PU3NYECKUX 3HAHUMA ISl ydeTa TEIUIONPOBOJIHOCTH H
TEIJIOEMKOCTH Pa3JUYHBIX BEIICCTB B IMOBCEIHEBHON XW3HH. OOBSICHCHHE yCTPONCTBA M
MpUHIUIIA JEeHCTBUS (PUBHUECKUX TPUOOPOB M TEXHHUUYECKHMX OOBEKTOB: TEPMOMETpA,

ncuxpomempa, napoeot mypouHvl, 08ucamensi BHympeHHe20 C2OPAHUs, X0N00UNbHUKA.

Yuawumesa neobxooumo snamo u ymems no meme « IneKmpuyeckue s671eHUs »
Ha6nronenue u onrcanue SIEKTPU3ANNH TeJl, B3AUMOJICHCTBUSI SJIEKTPUUECKUX 3aPSIOB,

TEIJI0BOTr0 JIEHCTBUS TOKA; 00BICHEHHE dTUX SBJICHHIA.

HSMepeHI/IC (1)I/IBI/I‘{CCKI/IX BCJIIMYMH: CUJIbI TOKA, HAIMMPSIKCHUSA, SJICKTPUYCCKOT'O COITPOTHUBIICHM,


http://gvardeici.ru/wp-content/uploads/2015/08/prikaz-1897.pdf
http://gvardeici.ru/wp-content/uploads/2015/08/prikaz-1897.pdf

pa6OTBI N MOIIIHOCTH TOKaA.



[IpoBenenue npocThiX (HU3MUECKUX OIMBITOB U SKCIEPUMEHTANIbHBIX UCCIEI0BAHUI 110
M3YUYEHHIO: DJIEKTPOCTATUYECKOTO B3aUMOAEHUCTBUSA 3apsKEHHBIX TEJ, IOCJIEI0BATENBHOTO U
[1apaJuIeIbHOTO COCIUHEHUS IIPOBOAHUKOB, 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS Ha

YYaCTKE LENH.

[IpakTuueckoe mpumMeHeHue HU3NIECKUX 3HAaHUM It 0€30MacCHOT0 0OpaIleHus ¢
ANEKTPOOBITOBEIMU MTPUOOPAMU; TIPEAYIIPEKICHHSI OTTACHOTO BO3/ICUCTBYS HA OPTaHU3M

YCJIOBCKA JJICKTPUYICCKOTO TOKA.

OObsicHEHUE YCTPOICTBA U IPUHIIUNA ASUCTBUS (U3HUUECKUX MPUOOPOB M TEXHUUYECKHUX

O00BEKTOB: aMIIepMETpa, BOJIBTMETPA.

anu;wwc;z HeobXx00uUMo 3HAMb U ymemosb no meme « Macuummnvle s6nenusy
Ha6J'IIOI[eHI/IC H OIIMCAaHHC BSaHMOHeﬁCTBHH MarduToOB, ﬂCﬁCTBHH MardmMTHOTI'O ITOJIA Ha

IIPOBOJHHK C TOKOM; 00BICHEHHUE DTHX SIBJICHHH.

HpOBCIIeHI/Ie IMPOCTHIX (1)I/I3I/ILIGCKHX OIIBITOB M SKCIICPUMCHTAJIbHBIX I/ICCJ'I@I[OB&HHI?I I10

HN3Yy4YCHUIO: I[@ﬁCTBPISI MAardvTHOI'O I10JIs1 Ha IIPOBOAHHUK C TOKOM.

[IpakTuueckoe mnpuMeHEeHHE QUINYECKUX 3HAHUU JUIsi M3YYEeHHs YCTPOMCTBA U
NpUHLMNA  JACHCTBUS INEeKMPUYECcK020 360HKa, menezpagpHo2o annapama,

IJIEKNIPOMACHUMHOCZ0 pélie, 0uHaMuKa, SﬂeKMPOaGMZCZmQJlﬂ.

OObsicHEHUE yCTpoWCTBAa M MPUHLMUIA ACHCTBUSA (DU3UUECKUX MPUOOPOB M TEXHUUYECKHX

OOBEKTOB: IJIEKMPUHECKO20 360HKA, meﬂeepa(jmoeo annapamada, 3J1€KnpoMacHUmMHOcOo

yLlaM/;uMC}Z Heobx00uMo 3HaAmMb U ymembvb no meme « Ceemosvlie s8n1eHUsY
Ha6moz[eHHe H OIIMCAHHUC OTPAXKCHUA, ITPCIIOMIICHUA U JUCIICPCHUH CBCTA, 00BSCHEHHUE DTUX

SIBJICHUI.

N3mepenne pusnyeckux BeTUUIHH: (POKYCHOTO PACCTOSIHHS COOMPAIOIICH JIMH3HI.
[IpoBenenue mpoCThIX GU3HMUECKUX OMBITOB U AKCIIEPUMEHTATILHBIX UCCIICI0OBAHMIMA 110
M3YYCHUIO: YTJIa OTPAKEHHUS CBETA OT YyIJia MaJICHUsI, yTiia IPEJIOMJICHUS CBETa OT yTIJia

MaJcHUs.

HpaKTI/IIICCKOG IIPUMCHCHUC (bHSI/I‘ICCKI/IX 3HAHUU AJI BBIABJICHHA 3aBUCUMOCTH YTJId

OTPAKCHUS CBCTA OT yIJIa MAACHUA, YIJId IIPCIIOMIICHUA CBCTA OT yIJIa ITaJICHUA.

OObsicHEeHuEe yCTpoWcTBa W MNpHUHLIMNA JACHCTBUA (U3MYECKUX NpUOOpOB U

TEXHUYECKUX O0BEKTOB: OUKOB, homoannapama, npoeKyuoHHo20 annapamd.



BocrnurarensHelie 3aJa4uun y‘IC6HOI‘O KypcCa « dusukan:

1)

2)
3)

4)
5)

6)

(dhopMHpOBaHHE COMMATBHBIX IICHHOCTEH 00YJaroNIuXcsi, OCHOB COIMATBHO-
po(heCCUOHATTBHBIX OPUCHTALINI

dbopMUpOBaHNE OCHOB TPAXKIAHCKON UICHTUIHOCTH

Pa3BuTHe criocoOHOCTEH, YIOBIETBOPEHHUS TO3HABATEIBHBIX HHTEPECOB, CAMOPEATU3alluN
00yJaronuxcsi, B TOM YHCJIC JIUI], MPOSBUBIINAX BBIIAOIINECS CIIOCOOHOCTH, TSI
3HaKOMCTBa 0OY4YaIOIIMUXCS C METOIaMU HAYYHOTO MO3HAHUS

pa3BHUTHE JIMYHOCTHU, €€ TyXOBHO-HPABCTBEHHOTO U AYMOIIMOHAIIEHOTO COBEPIIICHCTBOBAHUS;
dopmupoBaHUE CONHMAIBHBIX IICHHOCTEH 00yUYaIONINXCs, IS BKIIFOUSHUS 00YyJaromunXCsl B
IPOIECCHI IPe0Opa3oBaHus COUATBHON Cpebl, (HOPMUPOBAHUS Y HUX JIMJEPCKUX Ka4eCTB,
OTbITA COIMAIBHOMN ACSATEIBHOCTH, PeAIU3aIlii COLIMATIBHBIX MPOEKTOB U MPOrpPaMM
dbopmMupoBaHUEe Yy 00yUaIOIINXCS ONbITA CAMOCTOATEIIBHOU 00pa30BaTEILHOM,
0OIIECTBEHHOH, MPOEKTHO-UCCIIEI0BATEILCKON U XY0)KECTBEHHOU MeATEILHOCTH, TS
OBJIAJICHUS 00YYAIOIIUMHUCS KITFOYEBBIMU KOMIIETEHITUSIMHU, COCTABIISIIONTAMU OCHOBY
JaNbHEHIIEero YCIentHoro 00pa3oBaHus U OPUEHTALUU B MUpe TIpodeccuii



Conepxanue nporpamMMmbIl
1. TennoBele siBacHuUs (26 yacoB)
TennoBoe aBmxenue. TemmoBoe papHOBecHe. TeMiiepatypa u ee uamMepenue. CBsa3b

TEMIIEpaTypPhl CO CPEAHEN CKOPOCTHIO TEIJIOBOTO XaOTUYECKOTO ABMKEHUS YACTHII.

Buytpennsas sueprus. Pabota u Teruionepenada Kak crnocoObl M3MEHEHHUsSI BHYTPEHHEH
DHEPruM Tejla. Buapl Teruionepenadu: TEIUIONPOBOJHOCTb, KOHBEKLHUSA, H3IyYCHHUE.
KonnuecTBo TemnoTel. Y aenpHas TeoeMKocTb. InaBiienne u kpucrammsanus. Yoenvnas
menioma niaenenus u napooopazosanus. Yoenvnas menaoma ceopanus. Pacder

KOJIMYCCTBA TCIJIOTHI ITPHU TETI000MEHE.

3aKOH COXpaHEHMsI SHEPIUU B TEIUIOBBIX Ipoueccax. HeoOparnMocTs npouecco

TCILIONCPCIaun.

Hcnapenune u kouaencanus. HaceleHHslil nap. BiaxxHOCTh BO3ayXa.
Kunenue. 3asucumocmov memnepamypvl kunenus om oaénenus. [lpuHuunel paOOThI
TEIUIOBBIX JABUTateneu. [laposas mypbuna. Jlsucamenv emympeHnueeo ceopanus. KIIJ]

mennoso2o ogueameins. OOvsCHeHUe YCmpoucmea U NPUHYUNA 0eticmaust X0100UTbHUKA.

ITpeoOpa3oBaHuss HSHEpPrUM B TEIUIOBBIX MAIIMHAX. JKoI02UUecKue npoodiemvl

UCNoJIb306AHUS MENTIOBbIX MAUUH.

2. Dnektpuueckue sieHus (23 Jaca)
DnekTpuzanys Teia. DJEKTpUUeCKUi 3apsa. J[Ba BHIa 3JIEKTPUYECKHX 3apsijioB.
B3anmMoericTBrEe 3aps10B. 3aKOH COXPaHCHHSI AIEKTPHUECKOTO 3apsiia.
DnekTpudeckoe mose. JlefcTBUE DIIEKTPUYECKOTO MMOJIS HA DIICKTPUUYCCKUE 3apsi/Ibl.
IIposoonuku, Ousnekmpuxu u NOIYAPOSOOHUKU. JIUCKPETHOCTh 3JCKTPHUUECKOTO 3apsija.

OnektpoH. CTpoeHue artoma.

[ToCTOSIHHBIA 3IEKTPUYECKUN TOK. Hcmounuxu nocmosnno2o moxa. JlefdcTBus
anekTpuueckoro toka. Cuia toka. Amnepmerp. Hampsbkenne. BoapTMeTp. DneKTpuyeckoe
CONPOTHUBJIEHUE. ODJEKTpUUecKas enb. 3akoH OMa Juisi yyacTKa JJIEKTPUYECKOW IIETIH.
Ilocnedosamenvroe u napanienvHoe coeOuHeHusi NPOBOOHUKOS. Y ICIIBHOE CONPOTUBIICHHE.
Peocratel. PabGoTa M MOUIHOCTH 3JeKTpHUEeCKOro Toka. 3akoH JDxoymns-Jlenna. Jlamrma
HakanuBaHus. [InaBkue npenoxpanurenu. Hocumenu snekmpuyeckux 3apsoo8 6 Memaiax,

NOJYNPOBOOHUKAX, dNeKmpoaumax u eazax. llonynposoonuxoswvie npubopbl.

3. MaruuTHbIe sBjacHUS (6 4acoB)



OnbiT Dpcrena. MaruutHoe nojie Toka. B3aumopaeilcTBHe MOCTOSHHBIX MAarHHUTOB.
Maenummnoe none 3emau. Inexmpomacnum. JIeicTBE MAarHUTHOTO MOJS HAa MPOBOJHMK C

tokoM. Cuna Amrepa. dnekmpoogueamensb. INeKmpoMacHUMHOE peie.

4. Cgerosble siBieHus (11 yacon)

Uctounuku ceerta. [Ipsimonuneiinoe pacnpoctpanenue ceera. OTpaxkeHue u
NPEIOMIICHHE CBETA. 3aKOH OTpaxkeHus cBeTa. [1nockoe 3epkano. JInnza. @okycHoe
paccrosinue JuH3bl. Dopmyna auH3bel. OnTHdeckas cuia JuH3bl. [locTpoenue nzo0paxxkeHuit
JaBacMbIX TOHKOM JIMH30M. [ 1a3 kak ontuyeckas cuctema. Ontudeckue npudbopsl. [Tpunimn

I[GﬁCTBPIH IMPOCKIMOHHOTI'O aIllIapaTra u (bOTOElHHapaTa.

Ceem - ANNEKMPOMACHUMHAA 60JIHA. I[I/ICHCpCI/IH cBeTa. Bausnue IJIEKNTIPOMAZCHUMHbLX

usvzyquuﬁ Ha Jicueble Opcanu3IMbl.

KaJICHI[apHO-TeMaTI/I'-IeCKOC INIAHUPOBAHHE

Ne Tema Konuye HUcnosb3oBanne
ypo ypoKa cTBO |00opyaoBanus LlenTpa
« Touxku pocra»
Ka 4acoB P
1 | TennoBoe nBmxenue. Temmneparypa 1
2 | Bayrpennss sHeprust CriocoObl H3MEHEHHS BHYTPEHHE 1 [IJT Releon ¢ natunkom
TeMIIepaTypbl
HHEPIuu Tena.
3 | Bungsl rertonepenaun. TenaonpoBoIHOCTb. 1
4 | KonBekuus. U3nyyenue. 1
5 | Ocobennoctu pa3IMyYHBIX  CHOCOOOB  TEIJIoNepeaayu. 1
[Tpumeps! Teronepeauy B NPUPOIE U TEXHUKE.
6 | KonmngectBo TETUIOTHI. VY nenbHast TEIIOEMKOCTb 1
BemectBa. C/padoTa.
7 | Pacuer KOJIMYECTBA TEIUIOTHI, HEOOXOIUMOT OIS 1 1)1 Releon ¢ matunkom
TeMIIepaTypbl
HarpeBaHus Tela  WIM  BBAEIsIEMOe TEJIOM
IpY OXJIAXKICHHH.
8 | Jadoparopnag padera Ne 1"CpapHeHNe KOIMYCCTR 1 [IUTReleon ¢ narmxom
TeMIIepaTypbl
TEMmJI0ThI npu CMelleHu BO/IbI
pasHoiiTemMneparypsl".
9 | Pemenue 3amau Ha pacyeT KOJIMYECTBA TEIUIOTHI IMPU 1




Harp€BaHnU UKW OXJIAXKACHHUU.

10

JladopaTopnas padora Ne 2 «Onpe/esieHue vieJlbHOi
TeIJI0eMKOCTH TBEP/I0r0 Teaa.»

I1JT Releon ¢ maTunkom
TeMITepPaTyphl

11| Oueprus  TomnuBa.  Pemenue  3amay Ha  cropaHue
TOILINBA.
12| 3akoH  coxpaHeHHS U IIpEeBpalleHUs SHEPIrUU

B

MCXAaHUYCCKHUX U TCIJIOBBIX IMPOLCCCAX.

13| IoBTOPUTEIHLHO-0000 AN i ypoxk «KouuvecTBo
TEMJIOThI».
14| KonTpoarnas padora Ne 1 «Koau4ecTBO TENJIOTRD).
15| Anamus k/p.  Paznuunbie arperaTHbIC COCTOSIHHS
BCIIIECTBA.
16| [InapieHMe ¥ OTBEPAEBAaHUE  KPHCTAUIMYECKHX TeI 1JT Releon ¢ natunkom

VY aenbHas TEmnjoTa ILIaBICHUS.

TeMIIEpaTypbl

17

Pemenue 3a1a4 Ha nJIaBICHUE U OTBCPACBAaHUC. C/p

18

I/ICHapeHI/ISI H KOHACHCAal .

19

Kumnenue. Y aenpHas TeIoTa napoo6pa30BaHH;1.

I1JT Releon ¢ maTunkom
TeMITEPaTyphl

20

Pemenune 3agau Ha mapooOpaszoBanue. C/p.

21

BuiaxxHocTh Bo3yxa .J3MepeHne BiIaXHOCTH.

I1JT Releon ¢ maTunkom
OTHOCHUTEILHON BJIAXKHOCTU

22

Pemenue 3amau Ha BiaxkHOCTh Bo3ayxa. C/p.

23

Pabora mapa raza mpu  pacHIMpEHHH. JlBurarenb

BHYTPEHHETO CrOpaHU.

24

[Taposast TypOuna. KI1/] TerioBoro apurates.

25

IHoBTOpHUTEIBbHO-0000 AU YPOK «ArperarHbie

COCTOAHUA U MMEePexoabD).

26

KontposrHas pagora Ne 2 «M3MeHeHHe arperaTHeIxX
COCTOSIHMH BELIECTBAY.

27

Amnanus k/p. Dnextpuzanus ten. J{Ba poaa 3apsioB

28| DIEKTPOCKOII. [TpoBogHMKH " TUDIICKTPUKA
DIIEKTPHUYECTBA.
29| DnekTpudecKoe noie.  Jemumocts AIEKTPUIECKOTO




3apsja.

30| Ctpoenue aTOMOB. OOBsicHeHHE ANMEKTPUIECKUX
SIBJICHUI.

31| DnekTpudeckuii Tok. ICTOYHUKHM TOKA. DJIEKTPUUYECKUE
LETH.

32| DnexTpuuecKui TOK B MeTaJuiax. JeiicTBue

OJICKTPHUYCCKOI'0 TOKA. HanpaBneHHe TOKa.

33

Cuna toka. M3mepenue cuinl Toka. Illpasuna OT u Th

mo 3HeKTp06e30H3CHOCTI/I.

34

JladopaTopnas padora Ne3. «Coopka dieKTpuyecKoiineny u

H3MeEepeHne CHUJIbI TOKA B €€ PA3JINYHbIX

yyacTrrKax».

35

DnekTpuueckoe HanpskeHue. M3MepeHue HanpsoKeHus.

36

JlaGopaTropHas padora Ned, «3mepenue
HaNpsiZKeHUus Ha Pa3IHYHBIX yuyacTkax

QJEKTPUYECKOH e,

37

QHGKTpI/I“IGCKOC COIIPOTUBJICHHUEC ITPOBOJHHUKOB. Pacuer

COIIPOTUBJICHUA ITPOBOJHUKOB.

38

3akon Oma aJig ydacTka 1enu. Permenue 3ai1ad Ha 3aK0H

Oma.

11JT Releon ¢ paTunkamwu
:TaJIbBOMETPA , HATIPSHKEHHSI

39 JlaGoparopHasi padoThI No5 "OnpenesieHue 11JT Releon ¢ natuukamu
TAJIBBOMETpA , HAIIPSDKEHU,
CONMPOTHBJIEHUSA NPOBOHUKA npu MOMOIIH OCBEIEHHOBCTH
amMiepMeTpa M BoJbTMeTpa'.
40| Peocrartsl. JladopaTropuas pPatoThl Ne6

"PerviupoBaHue CUJIbI TOKA peocTarom'’.

41 Pemenwue 3a1a4 Ha 3akoH OMa U pacdeT CONMPOTUBIICHHS.
42| TlocnenoBatenbHOe U THapaulesIbHOE COEIMHEHNE LJT Releon ¢ natunkamu
:TAJIbBOMETPA , HAITPSDKECHUS
HPOBO/IHUKOB.
43| Pemienue 3a1a4 Ha COeIMHEHNE TPOBOAHUKOB. C/p. L1JI Releon ¢ naTunkamun

-TaJIbBOMETpA , HAIPSKCHUSA

44

PaboTta 1 MOITHOCTH 3JIEKTPUUECKOT0 TOKA.

45

JladopaTopnas padora Ne 7 "HM3mepeHne MOIIHOCTH

1)1 Releon ¢ narunkamu

:TaJIbBOMETpA , HANPSKEHUS




M padoThl TOKA B dJeKTPUYECKOii Jamie'.

46| HarpeBaHue IPOBOIHUKOB 3JIEKTPHIECKHIM TOKOM. 1  |[lJIReleon ¢ natankamu
:TAJIbBOMETpA , HAPSHKEHUS
47| Kopotkoe 3ambikanue. [Ipegoxpanurenu. 1
48| MorTopUTENLHO0-0000IIA I YPOK 1
«IIEeKTPUYECTBO.
49 Kourponnuag pabora No3 «nexrpuueckme |1
SABJCHUSAY.
50 Amaymz  k/p. MarauTHOE moysie.  MarautHoe nose 1
MPSIMOTO TOKA.
51| MarauTHOE 1OJNIE€ KAaTylIKM C TOKOM. YCHIIEHHE JIECHCTBHS 1 11JT Releon ¢ paTunkamu
:TOKa, MarHUTHOTO TTOJIS
MarHUTHOTO  MOJIA  KaTylIKU C  TOKOM  JKEJIEe3HBIM
CepJCYHUKOM. [Ipumenenue
AIEKTPOMArHUTOB.
52| DnexTpoMaruutHoe pene._JlaGoparopuas padora Ne 8 1
"Coopka DJCKTPOMATHUTA U MCHBITAHUE
erojeiicrus'
53| IlocrossHHbIe MarHuThl. MarautHoe noine 3emiu. C/p. 1
54| JlabopaTopHas paoora  Ne9 '"MzvueHue CIIEKTPOB 1
MATHUTHBIX 110J1€ii NOCTOAHHBIX MATHUTOBY.
55| JlelicTBe MarHUTHOTO MOJS Ha MPOBOAHHUK CTOKOM. 1 LJT Releon ¢ narunkamu
. :TOKa, MarHUTHOTO TOJIS
DNEeKTPOABUTATEN. Y CTPOHCTBO
DNEKTPOU3MEPUTENBHBIX MPUOOPOB.
56| IMorTopUTEILHO-0000IAOTIINI YPOK 1
«JJIeKTpOMarHuTHbIe ABJaeHus». C/p.
57| Uctounuku cBeta. [IpsmonuHeiiHoe pacmpocTpaHeHHE 1
CBeTa.
58 OtpaxkeHue cBeTa. 3aKOHBI OTPAKCHHUS. 1
59| ITiockoe 3epkaiio. 3epKaJbHOE M PACCESTHHOE OTPaKCHUE 1
CBeTa.
60| IIpenomnenue caera. 1




61

Pemrenne rpaduvecKux 3aJa4 = Ha  OTPAXKCHHE u
npenomienue ceera. C/p.

62 JInnzel. OnTHYeckas cuiia JUH36I.

63 N3o0pakeHus1, 1aBacMbIe TUH3AMH.

64 JlaGoparopHas padora Nel0 "IMonyyeHue
H300paKeHUs NPU NOMOIIW JUH3bI'" .

65 [TocTpoeHus B JMH3aX M 3epKajiax. PemreHue 3amady Ha
JIUH3EL

66 KontpoipHas padora Ne 4 "CpeToBbie sipaenus"

67 Anamm3 x/p._Q0o0mawiiee nopropenne «CBeToBbIe
ABJICHHS.

68 PesepB BpemeHn




