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I. HOACHUMTEJIBHASA 3AIIMCKA

Hacrosimas pabovas mporpamma pa3padbaTsiBaeTCsi HA OCHOBAHUU CIICAYIOMINX
HOPMAMUGHBIX 0OKYMEHM08:

o ®depaepanpHbiM 3akOoHOM No273-D3 ot 29.12.12r. «O6 obpazoBanuu B Poccuiickoit
denepanuny;

e TtpeboBanusMu  DegepanbHoro ['ocynapcTBeHHOro  00pa30BaTENBLHOTO — CTAHAAPTA
HAYaJILHOTO 001Iero oOpa3oBaHus 1 OCHOBHOTO o01iero oopazoBanus (manee ®I'OC);

e npukazom MuHHCTepcTBa 0OpazoBanus U Hayku Poccuiickoit deneparuu ot 31.12.2015
Ne 1576 «O BHecenun u3MeHeHU# B (enepaibHbIil TOCYAapCTBEHHBIH 00pa30BaTeIbHbIN
CTaHJapT HayaJIbHOIo OO0IIEero 0Opa3oBaHUA, YTBEPKICHHBIN NMpHKa3oM MuHHCTEpCTBA
obpazoBanust u Hayku Poccuiickoii ®enepamuu ot 6 oktsaops 2009 r. Ne 373»
(3apeructpuposan B Muntocte Poccun 02.02.2016 Ne 40936);

e mpukazoM MuHHCTEpcTBa 00pazoBanus U Hayku Poccuiickoit @enepanuu ot 31.12.2015
Ne 1577 «O BHecennn u3MeHeHUH B (peepanbHblii rocy1apcTBEHHBIN 00pa30BaTEIbHBIN
CTaHAApPT OCHOBHOIO 00ILIEro oOpa3oBaHMsA, YTBEP)KICHHBIM NpukazoM MuHHCTEpCTBa
obpaszoBanust U Hayku Poccuiickoit ®enepanuu ot 17 mekabps 2010 r. Ne 1897»
(3apeructpupoBan B Muntocte Poccun 02.02.2016 Ne 40937);

e npuka3zoM MunucrepcTBa oOpazoBanus 1 Hayku Poccuiickoit denepanuu ot 31.12.2015
Ne 1578 «O BHeceHuun nzMeHeHuil B heaepaabHblid FOCy1apCTBEHHBINH 00pa30BaTeNbHBIN
CTaHAApPT CpeAHero oolmiero oOpa3oBaHuUs, YTBEP)KIACHHBIM INpHKa3oM MuHHCTEpCTBa
oOpazoBanmsi u Hayku Poccuiickoit @Demepanmu ot 17 mas 2012 1. Ne 413
(3apeructpupoBan B Muntocte Poccun 09.02.2016 Ne 41020);

Hacrosimas paGouas mporpamma  pa3paboTaHa Ha ocHOBe DyHAAMEHTAIBHOIO spa
comepxkaHusi oOmero oOpa3oBaHusi W TpeOoBaHMii K pe3yJbTaTaM OCBOEHHS OCHOBHOM
00111e00pa3oBaTeIbHOW MPOTrpaMMbl OCHOBHOTI'O OOIEro 0o0pa3oBaHMsA, NPEACTaBICHHBIX B
®I'OC OOO wu cocraBneHa Ha ocHoBe [IpumepHOil mporpaMMmbl MO y4€OHBIM MPEIMETAM.
®dusuka. 7-9 kmaccel. — 2-e uzganue. Mocksa: IIpocBemenue, 2010r. — 48 c¢. — (CrangapTbl
BTOPOT'O TIOKOJIEHMUS).

N3yuenne ¢pusuky B § Ki1acce HaIPaBJIEHO HA JOCTIH)KEHHE CIICAYIOIINX Leseil u 3a1a4:

® oceoenue 3HaHuii O  TEIUIOBBIX, OJEKTPHUYECKUX  SBICHHAX;  BEIMYMHAX,
XapaKTepU3YyIOIUX ATH SBJICHUS; 3aKOHAX, KOTOPBHIM OHHM MOJYMHSIOTCS; METOJaX
HAYYHOTO TO3HAHMS HPUPOIBI U (OPMHUPOBAHHE HA 3TOW OCHOBE NPEICTABICHUI O
¢bu3nUeckoil KapTHHE MUPA;

® o6nadeHue ymenuamu TPOBOIUTH HAOTIONCHHS HPUPOIHBIX SBJICHUH, OIUCHIBATH U
00001aTh pe3yabTaThl HAOMIOJCHUHN, UCIIOIB30BaTh MPOCTbIE U3MEPUTENIbHBIE TPUOOPHI
T U3ydeHUs] (U3UYECKUX SIBIICHHIA; TPEICTABISATh PE3yJIbTaThl HAOIIOACHUH WK
U3MEpPEHUl ¢ IOMOIIbIO TabyuL, rpa)uKOB U BBIABIATH HA 3TOM OCHOBE YMIMPHUUECKUE
3aBUCUMOCTH; TIPUMEHATh TIOJIyYCHHBIC 3HAHUS JUISI OOBSCHEHHS Pa3HOOOpPA3HBIX
NPUPOIHBIX SIBJICHUH M IPOLECCOB, NMPUHLMIIOB JEHCTBUS BaXKHEHUIIMX TEXHUYECKHX
YCTPOWCTB, JUIS peuieHus: (GU3NIECKUX 3a/1aY;

® pazeumue  TIO3HABATEIbHBIX  HHTEPECOB, HHTEUICKTyaJbHBIX W  TBOPYECKHX
CIIOCOOHOCTEH, CaMOCTOATENBHOCTH B TPUOOPETEHHHM HOBBIX 3HAHHM, NPH pPEHICHUU
¢u3Myeckux  3a7a4 M BBIIOJIHEHMH  OKCIEPHUMEHTAIBHBIX  HCCICAOBAaHUH  C
UCTIOJIb30BaHUEM WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

® gocnumanue YOSKACHHOCTH B BO3MOXKHOCTH IIO3HAHMS 3aKOHOB TIPHPOAIBI, B
HEOOXOIMMOCTH Pa3yMHOT'O HCIIOJIb30BaHMS JOCTHKEHUH HAyKH W TEXHOJOTHH s
TaTbHEHUINET0 Pa3BUTHS UYEIOBEYECKOTO OOIIECTBA, YBKEHHsS K TBOPIAM HAyKH W
TEXHUKHU; OTHOLIEHHUS K (PU3MKE KaK K HJIEMEHTY OOIIEUeI0BEUYECKOi KyIbTyphI;



®  UCNONb308AHUE NONYYEHHBIX 3HAHUIL U YMEHUI ]IS PElleHUs MPaKTUYECKUX 3aaady
MOBCETHEBHOM JKM3HM, oOOecredeHus: Oe30MacCHOCTH CBOEW >KW3HH, PAIMOHAIBLHOTO
MIPUPOIONIOIB30BAHUS M OXPaHbI OKPY>KAIOIIEH Cpebl.

B ocHOBY kypca (U3HKH TOJOXKEH pAl HAEH, KOTOphle MOXHO paccMaTpUBaTh Kak
NPUHUUNDL €20 NOCHIPOECHUA.

e MHnes mesocTHOCTH. B COOTBETCTBHM C HEW KypC SIBJISIETCS JIOTUYECKHU 3aBEPILICHHBIM,
COJIEP>KUT MaTepHall U3 BCeX pa3fesioB (PU3MKU, BKIIOYAET KaK BOMPOCHI KIACCHUYECKO,
TaKk ¥ COBPEMEHHOM (HU3UKU; YpPOBEHb IMPEICTaBICHUS MaTephalia YYUTHIBAET
[I03HABATEJIbHBIE BO3MOKHOCTH yUaIIUXCS.

e MHnes npeemcrBenHocTH. ConepikaHue Kypca YUHUTHIBAET MOATOTOBKY, IMOJIYYEHHYIO
yYaluMHCS IPU U3yUYE€HUH €CTECTBO3HAHUSI.

e HWnes renepasusanumu. B cOOTBETCTBUM C HEH BBIJIEICHBI TAKHE CTEP’KHEBBIE MOHATHS,
KaK DJHEprus, B3aWMOJECHCTBHE, BEIECTBO, Mosie. BeaymuMm B Kypce SBIsSETCA H
MIPEJICTaBICHUE O CTPYKTYPHBIX YPOBHSIX MaTepUHU.

e Hpes rymanumrapm3anmu. Ee  peanusanus — OpeanosiaraeT  MCIHOJIb30BaHUE
TYMaHHUTapHOTO MOTEHITHaNa (PU3NIECKON HAyKH, OCMBICIIEHUE CBS3H Pa3BUTHs (PH3HUKH C
pa3BuUTHEM OOIIECTBA, MUPOBO33PEHUYECKUX, HPABCTBEHHBIX, SKOJIOTHUECKUX MPobIIeM.

e Hpaes cnupanbHOoro mnocrpoeHuss kypca. Ee  Boigenenue  00yCIIOBJIEHO
HEOOXOJUMOCTBIO Yy4yeTa MaTeMaTU4YeCKOM MOJITOTOBKH u [I03HaBaTEJIbHbIX
BO3MOXXHOCTEN yYalIUXCS.

Jlnst peanuzanuu paboue mporpaMMbl UCTIONIB3YETCS Y4eOHO0-Memoouecko20 KOMNIeKn:

1. A.B. Ilepbimkun. @usnka . 8 kiacc. YueOHUK JIJIs1 00111€00pa30BaTEIbHBIX YUPEKACHHI.
— M.:JIpoda, 2018.

2. B.M. Jlykammuk, E. B. UBanoBa COopuuk 3anau st 7-9 knaccoB. — M.: [Ipocsenienue,

2021.

A.E.Mapon, E.A.Mapon. [lugakruueckue marepuansl. @uzuka 8. -M.: JIPODA, 2010.

4. A.B. Yeb6ortapesa. Tectol o ¢pusuke. K yueonnky A.B. Ileppimknna «Pusuka 8 kimacey.
— M. JIPO®A, 2016.

5. O.U. I'pomueBa. KonTponbHbIe pabOTHI U CaMOCTOSITENbHBIE pabOTHI 1O Pu3uKe. 8 Kiacc.
WznarensctBO «OKk3amen» — M. 2015 r.

6. N.B. TomoBa. ®usmka. 8§ kmacc. KoHTposbHBIE paboThl B HOBOM (Qopmare. — M.
«Unrennext-Lentpy, 2015.

7. BonxoB B.A, Ilomsackuii C.E. Iloypounbsie pa3zpaboTku 1o ¢musuke. 8 kmacc. —M.:
«BAKO», 2014
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CornacHo JeiCTByOIlEMy B Jidliee Y4yeOHOMY IUIaHy pabouas mporpaMma B 8-X
Kjlaccax Ipefnonaraer o0ydeHue B oobeMe 674acoB (2 yaca B HENENI0) U MpeaycMaTpUBaeT
0a30BbIil yPOBEHb U3yUCHHS (DU3HKH.

N3 Hux:
KOHTPOJIbHBIX paboT — 5;
nabopaTopHbIX padot — 10.

I1. Ilnanupyemblie pe3yJabTaThl 0CBOCHUS Y4EOHOI0 MpeaMeTa
(xypca).



JIn4HOCTHBIE Pe3yJIbTATHI:

Y ooyuarowguxca 6yoym cpopmuposanui:

1. Ilo3HaBaTeNnbHblE MHTEPECHl HA OCHOBE pAa3BUTUS MHTEIUIEKTYalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH.

2. VYOexXIeHHOCTb B BO3MOXKHOCTH IIO3HAHUS NPUPOJbI, B HEOOXOAMMOCTH Pa3yMHOTO
UCTIOJIb30BAaHUS TOCTH)KEHUI HAYKH M TEXHOJIOTUH Ul JajbHEUIIEro pa3BUTUS YEIOBEUECKOTO
o0IIecTBa, YBaXCHHsI K TBOpIIAM HAyKM W TEXHUKH, OTHOIIEHHE K (DPU3MKE KaK K DIIEMEHTY
00111€4eTI0BEYECKON KYIbTYPBHI.

3. MotuBanus o6pa3oBaTeabHON AESITEILHOCTH HA OCHOBE JINYHOCTHOTO MOAX0/1A.

4. lleHHOCTHOE OTHOUIEHHE JAPYT K JpYyTry, YYUTEII0, aBTOpaM OTKpPBITUH M H300peTeHutil,
pe3yabTaTam oOy4YeHHs.

Oﬁyuatomuec;l noiyuam 603MONCHOCMb HAYHUMbCA:

1. CamocrosiTensHO MPUOOPETATh HOBBIEC 3HAHUS U MPAKTUYECKUE YMEHUS.
2. BpiOupare JKM3HEHHBIH MYTh B COOTBETCTBMM C COOCTBEHHBIMH WHTEpECaMu U
BO3MOXKHOCTSIMHU.

MertanpeaMeTHblIe pe3yJibTaThI

Y ooyuarowguxca oyoym cpopmuposanui:

1. HaBbIKM CcaMOCTOSTEIBHOIO MPUOOPETEHUs] HOBBIX 3HAHUM, OpraHu3aluu y4eOHOH
NeSITeIbHOCTH, TOCTAHOBKH 1LI€JI€H, MIIAaHUPOBAaHUSI, CAMOKOHTPOJISI U OLIEHKH Pe3yJIbTaTOB CBOEH
NesITebHOCTH, YMEHHSI TPEIBUAETh BO3MOXKHbIE PE3YJIbTAThl CBOMX JIEHCTBUM.

2. lloHuMmaHue pa3nuyus MEXAYy UCXOAHBIMU (DaKTaMHM WM TUIIOTE3aMM AJIs UX OOBSCHEHMS,
TEOPETUYECKUMHU MOJEIISIMU U PEaTIbHBIMH OOBEKTaMHU.

3. VYMeHus BOCIpUHMMATbH, IepepadaThiBaTh W MNPEAOCTABIATh MH(OPMALMIO B CIOBECHOM,
o0pa3Hoil, cuMBoOIMYECKOW (opmax, aHAIUM3UPOBaTh M IepepadaThiBaTh MOJIYYEHHYIO
MH(POPMALIMIO B COOTBETCTBHU C MOCTABJICHHBIMHU 33JjauaMU, BBIACISATH OCHOBHOE COJEpIKaHUE
IIPOYNUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI Ha ITOCTABJICHHBIE BOIPOCHI U U3J1araTh €ro.

4.  YMeHus npuoOpeTaTh ONBIT CAaMOCTOSTEIBHOIO NTOMCKA, aHAJIN3a U 0TOOpa nH(pOpMalnu ¢
UCTOJIb30BAaHUEM PA3JIUYHBIX HCTOYHHUKOB M HOBBIX HH(POPMALMOHHBIX TEXHOJOTHH s
pellIeHus 03HaBaTeNIbHbIX 33/1a4.

Oﬁyuatomuec;l noiyuam 603MONCHOCMb HAYHUMDbCA:

1.  Pa3BuBaTh MOHOJIOTMYECKYIO W JHAJIOTHUECKYIO PE4b, YMEHHE BBIPAXKATh CBOM MBICITH H
CIOCOOHOCTH BBICIYIINBAaTh COOECETHHKA, MOHUMATh €ro TOYKY 3pEHHUs, NMPU3HABaTh IPABO
APYTOro 4eJoBeKa Ha HHOE MHEHHUE.

2. OcBauBaTh NpUEMbI JEHCTBUI B HECTaHAAPTHBIX CUTYAIUSIX, OBJIAZEBATh IBPUCTUUECCKUMHU
METOJIaMU peLIeHHsI TPOOIEM.

3. ®opmMupoBaTh yMEHHUs pabOTaTh B IPYIIIE C BHIIOIHEHUEM PA3IMYHbBIX COLMANBHBIX poJiei,
MIPEJICTABIIATh U OTCTAWBATH CBOW B3TIISIBI M YOCKICHUS, BECTH TUCKYCCHIO.

IIpeameTHBIE pe3y/ibTATHI

Y ooyuarowguxca oyoym cpopmuposanui:



1. IlpencraBieHus: 0 3aKOHOMEPHOM CBSI3M U IO3HAHUU SIBIICHUH MPUPOJIBI, 00 0OBEKTUBHOCTH
HAY4YHOT'O 3HAHMS; O CUCTEMOOOpasyrolel poiau (pU3MKK A Pa3BUTUSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH; O HAyYHOM MHPPOBO33PEHHMM KaK pe3ysIbTaTe M3yuUeHUs OCHOB
CTPOEHUS MaTePUU U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH.

2.  IlepBoHauayibHbIe TPEACTABICHUS O (UIUUECKON CYITHOCTH SIBICHUN NPUPOABI, BUAAX
MaTepHH, ABHKEHUH KaK CIIoco0e CyIeCTBOBAHUS MaTEPHH.

3. IlpencraBneHust 0 IPUMEHEHUU HAYYHBIX METOJOB IO3HAHUS, HAOMIOACHUS (PU3MUYECKUX
SBJICHUH, MPOCTBIX JKCIIEPUMEHTAIBHBIX HCCIECJOBAHUN, NPSIMBIX U KOCBEHHBIX H3MEPEHHUH C
UCTIOJIb30BAHUEM  AHAJIOTOBBIX M HU(POBBIX HU3MEPUTENBHBIX MPUOOPOB, TMOHHUMAHUE
HEN30€KHOCTH MOTPEITHOCTEH JTFOOBIX U3MEPECHHIA.

4. TlpencraBieHuss 0 (PU3MYECKMX OCHOBAaX W MPHUHLUMNAX ACUCTBHUS (pabOThl) MalIMH M
MEXaHU3MOB,  CpEJICTB IEPEeIBUKEHUS M CBA3M, OBITOBBIX MNpHOOpax, MPOMBIIUIEHHBIX
TEXHOJIOTMYECKHUX IPOLECCaX, BIMSHUM UX Ha OKPYXKAIOLIYIO Cpeny.

06ytmromuec;1 noiyuam 603MONCHOCMb HAYHUMbCA:

1. TlomyuaTh BO3MOKHOCTH OCO3HABAaTh HEOOXOAWMOCTh MPUMEHEHUS JOCTHKCHUN (DU3UKU U
TEXHOJIOTHH JUIsl pAIlMOHAIBLHOTO MPUPOI0IOIB30BaAHUS.

2. OsnaneBatb OCHOBaMHU O0€30IACHOTO MCIOJIb30BAaHUSI €CTECTBEHHBIX M HCKYCCTBEHHBIX
AJIEKTPUYECKMX M MArHUTHBIX TOJICH, 3/MarHUTHBIX W 3BYKOBBIX BOJIH, €CTECTBEHHBIX H
I/ICKyCCTBeHHI)IX I/IOHI/ISI/IPYIOIHI/IX I/I3J'Iy‘~I€HI/II71 BO I/I36e)KaHI/Ie nux BpeI{HOFO BO3I[CﬁCTBI/I$I Ha
OKPYXaIOIIYIO CPely ¥ OpraHU3M YeJIOBEKa.

3. PaSBI/IBaTI) YMCHI/IH HJ'IaHI/IpOBaTB B HOBCCIIHCBHOﬁ JKHN3HU CBOU ﬂeﬁCTBHH C HpI/IMCHCHI/IeM
MOJIyYEHHBIX 3HAHWH 3aKOHOB MEXaHWKH, DJIEKTPOJMHAMHUKH, TEPMOIMHAMHMKH TCIUIOBBIX
SIBIICHUH C [IETbI0 COePEKECHUS 3I0POBBSI.

4. ®opMHUpOBaTh MPEJICTABICHHUS O HEPAIMOHATLHOM HCIOIb30BAaHUH TIPUPOIHBIX PECYPCOB U
BHGPFI/II/I, (0] 3an513HeHI/II/I Opr)KaIOIIIef/'I CpCI[I)I KakK CJICACTBUU HCCOBepIHGHCTBa MallluH U
MEXaHH3MOB.

I11. Copepxanue y4eOHOI0 nmpeamera.

TemuoBble siBjieHus (23 4)

TenmoBoe nBmxkeHue. TemmoBoe paBHOBecuwe. Temmeparypa u ee usMepeHue. CBA3b
TeMIEPaTypbl CO CPETHEN CKOPOCTHIO TEIJIOBOIO Xa0THUYECKOTO JABUKEHHUS YaCTULl. BHyTpeHHsS
sHeprus. PaboTa u Terionepemaada Kak crocoObl M3MEHEHHsI BHYTPEHHEW SHEpruu Tena. Bumb
TeIJIoNepelau: TEIIONPOBOAHOCTh, KOHBEKIIUS, U3nyyeHue. KoauuecTBo TemnoTel. Y ieiabHas
TEIUIOEMKOCTh. 3aKOH COXPaHEHUs HSHEPruu B TEIUIOBBIX MPOIECCaX. Heob6patumocts
npoueccos temonepenaur. Mcemapenue u koHaeHcauus. HacelmeHHbll map. BriaxHocTs
Bo3ayxa. Kwumenwe. 3aBUCMMOCTh TeMmmepaTypbl KHUIEHUS OT JaBiieHus. llnaBnenue u
KpUCTAIIM3AIMs. YJeNbHas TEIIoTa IUIaBJICHUS W MapooOpa3oBaHus. YJIeNbHAs TEIUIOTa
cropanus. Pacuer konnyecTBa TEIUIOTHI HpH TeruiooOMeHe. [IpuHIMNIBI paboThl TEIIOBBIX
nsurareneit. [lapoBast TypOuHa. JIBUratenb BHYTPEHHETO CropaHusl. PeakTUBHBIN JBUTATENb.
KIIJI termoBoro asuratens. OOBSICHEHHE YCTPOWCTBA W MPHUHIUNA JACHCTBUS XOJIOAMIBHUKA.
[IpeoOpa3oBaHus PHEPTHH B TETUIOBBIX MAaIllMHAX. JKOJOTHYECKHE MPOOJIEMBI MCIIOIb30BAHUS
TEINIOBBIX MAIITHH.



JJleKTpUYecKHe U 3JIeKTPOMATHUTHBIE AABJIeHus (33 u)

OnexTpuzanus Tena. OJEKTpUYecKui 3apsn. JlBa BuJa 3IEKTPUYECKHX 3apsi/ioB.
B3aumopeiictBue 3aps10B. 3aKOH COXPaHEHHUS JIEKTPUUYECKOIO 3apsia. DJIEKTPUUECKOE MOJIE.
JlelicTBue 3JIEKTPUYECKOTO TMOJS HA DJIEKTpUYECKHE 3apsabl. [IpOBOJHUKM, NHAIICKTPUKH U
nosrynpoBoAHUKU. KoHJieHcaTop. DHeprust 31eKTpUUECcKOro Mnojis KoHjaeHcaropa. IlocTosHHbIN
ANeKTpUUecKui TokK. MICTOYHMKM TOCTOSIHHOTO ToKa. JleicTBue snekrpuyeckoro Toka. Cuma
Toka. HampspkeHue. DNEKTpUUECKOe CONPOTUBIIEHHE. DIEKTpUYecKas Lenb. 3akoH Oma amis
y4acTKa JIeKTpuYecKor nenu. IlocienoBarenbHoe U MapajuieIbHOE COSUHEHUE TIPOBOJHUKOB.
PaGota u MOUIHOCTH 3NIeKTpUYEcKOro Toka. 3akoH Jxoyns-JleHma. MaruutHoe mose TOKa.
DNEeKTpOMarHuThl U UX NPUMEHEHHE. YCTpPOWCTBO M NPHUHLHUI JACUCTBUS AIIEKTPOMArHUTA.
Hcnonb30BaHue 37EKTPOMArHUTOB B 3JIEKTPUUYECKOM 3BOHKE, 3/MarHUTHOM pesie U tenerpade.
BSaHMOI[GfICTBI/IC IIOCTOAHHBIX MAarHuTOB. CHGKTpLI MarHuTHBIX TIOJIEH ITOCTOSHHBIX MarHWTOB.
MarnuTHoe nosie 3eMiid. Y CTpPOMCTBO U JEHCTBUE KoMIaca. /[BH>KeHHe MPOBOJIHUKA U PAMKH C
TOKOM B MAarHMTHOM IIOJIC. yCTpOfICTBO " OPUHOUAIT I[GflCTBPISI QJICKTPOABHUIATCIIA MTOCTOAHHOT'O
ToKa. Buneoduiabm «DnekTpoaBuraresab NOCTOSTHHOTO TOKay.

CgetoBble siBjaenus (10 4)
HpHMOHI/IHCfIHOC pacnpoCTpaHCHUC CBCTA. OTpa)KCHI/IC U TOpCIOMIICHUC CBCTA. 3akoH

oTpaxkeHusi ceera. [lnockoe 3epkano. JIunza. @okycHoe paccrosiHue JuH3bI. OnTuyeckas cuia
nuH3bL. ['11a3 kak ontuyeckas cucrema. OnTuyeckue npuoopsl.

IHoBTOpenue (1 4)

Ob6o06maroriee MOBTOPEHHUE.

IV. KanennapHo — reMaTnyeckoe IJIaHMPOBAHME.

Ne Tema ypoka Koua- | Ilnan | Cxopp
Ypoka BO Hpye | eKTHpPO
yacoB Mas BaHHasA
aara aara

TennoBble sABJIeHNA - 23 4
1 Termnossle sABieHMs. TemtoBoe aBukeHUE. BHyTpeHH:A 1 2

SHeprus.  BBOIHBIE ~ HMHCTpYyKTa)X IO  TEXHHUKE CEHT.

0€30I1aCHOCTH B KaOMHETE (HU3HKHU.

2 CrniocoOsl U3MEHEHUS BHYTPEHHEMN SHEPIUH. 1 6
TennonpoBoIHOCTS. CEHT.
3 1 9
Konsekuus. M3nydenue.
CEHT.
4 1 13

[Ipumeps! Tenonepenayu B IPUPOAE U TEXHUKE.

CCHT.




5 KonmuyectBo  TemnoTel.  YjaenbHas — TEIJIOEMKOCTb 1 16
BEIIECTBA. CEHT.
6 Pacuer xonuyecTBa TEIUIOTBI IIPU HArpEBaHUM WIIU 1 20
OXJIKJICHUM. CEHT.
7 Jlabopamopnasa paooma Ne 1 «Cpasnenue Koauuecme 1 23
meniomesl  npu  CMEWUBAHUU  600bl  PA3HOIU CEHT.
memnepamypuiy.
8 1 27
YpaBHEHHE TEIUIOBOTO OanmaHca
CEHT.
9 Jlabopamopnasa paboma Ne 2 «H3mepenue yoenvHoii 1 30
menji0emMKocmu meepoozo menay CEHT.
10 DOHeprusi TOIUIMBA. YJelbHasg TEIUIOTa CrOPAHMS. 1 11
OKOJIOTHYECKHE aCIEKTHI JINTEHHOrO MPOU3BOJICTBA. OKT.
11 | 3akoH coxpaHeHMs] U MpeBpallleHuss DSHEPIUu B 1 14
MEXaHMYECKUX M TEIUIOBBIX IMpoleccax. OKT.
12 1 18
Koumponvnasa paooma Ne 1 «Tennoewie ae1enusny»
OKT.
13 | Arperatuble cocTosiHUsL  BemlecTBa. llmaBinenune wu 1 21
OTBEpEBaHNE KPUCTAINIMYECKUX TEIl. OKT.
14 | I'padux mmaBrneHuss U OTBEpAEBAHUS KPHUCTATIMYECKUX 1 25
Tel. OKT.
15 VnenpHasg TeIUIOTa ILIABJICHUSA. PelnieHue 3agad  Ha 1 28
IJIABJICHUE U OTBEP/IEBAHUE TEIL. OKT.
16 Ucnapenue u xonaeHcauus. [lornomenne u BbIIEIECHUE 1 1
sHepruu. HachlleHHbli ¥ HEHACHIIIICHHBIH Hap. HOsIO.
17 1 4
Kunenue. Y nenpHas Temiora napooOpa3oBaHHsl.
HOsIO.
18 | Bnaxxnocts Bo3myxa. CrocoObl M3MepeHHs BIaKHOCTH. 1 8
BiusiHue BIa)KHOCTH Ha OPraHU3M UYEJIOBEKa. HOsIO.
19 | Pacuer komuyecTBa TEIUIOTHI MpPU MAapoOOpa3OBaHUHM M 1 11
KOHJeHcauuu. Pemenue 3aau. HOsIO.
20 |Kp Ne 2 «H3zmenenue azpezamuvlx COCHOAHUN 22
eeuecmeanr. HOS0.
21 Pabora mapa u ra3a mnpu pacmmpenud. JIBurarenb 1 25
BHYTPEHHETO CTOPaHUS. HOs10.
22 1 29
[TapoBas Typ6una. KI1J] aBurarens.
HOsIO.
23 Pemenne 3amau nHa Haxoxaenue KIIJI TermoBoro 1 2
JnBUraress. DKOJOTHYecKHe MpoOJeMbl HCIIOJIb30BAHUS JEK.
TEIJIOBBIX MAIIMH.
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24 | DnexTpuzanus Tel npu COIPUKOCHOBEHUH. 6
B3aumojeicTBue 3apsKEHHBIX Tell. DIEKTPOCKOIL. JeK.
25 DNEKTpUUYECKOE TIOJIE. JenmmMocTb  3IIEKTPUYECKOTO 9
3apsja. JIEK.
26 13
Crpoenue atoma. OnbIT Pezepdopaa.
JIEK.
27 OObsicHEeHHE DIIEKTpUUYECKUX sBiIeHWH. [IpoBOMHMKH, 16
MOJYTIPOBOIHUKY U HETPOBOJHUKHU JIEKTPUUECTBA. JIeK.
28 20
K/p Ne 3 no meme «Inekmpocmamuxay.
JIeK.
29 OnexTpuyeckuil TOK. VICTOUHUKHU 3IEKTPUYECKOrO TOKA. 23
DnexTpuyeckas Lenb U €€ COCTABHbIE YaCTH. JIeK.
30 DNEeKTpUYeCKut  TOK B MeTaJljax. [elictBue 27
JJIeKTpUYecKkoro Toka. HampaBieHue 3iIeKTpUYEecKOro TIeK.
Toka. Mcnonb3oBaHue 3MEKTPUIECKIUX TOKOB B MEIUIIMHE.
31 30
Cuna Toka. Mi3amMepeHue cuibl TOka. AMIIEpMeTp.
JIeK.
32 Jlabopamopuas paboma Ne 3 «Coopka Inekmpuueckoi 10
uenu u uzMepeHue Cuibl MOKa 6 ee pPaziudHbIX SIHB.
yuacmgaxy.
33 DneKTpUYECKOe HalpspkeHue. EnuHuna HampspKeHus. 13
BoabsT™merp. M3Mepenune HanpsikeHusI. SIHB.
34 Jlabopamopnaa  paboma Ne 4 «H3mepenue 17
HANPANCEHUSA HA PA3TUYHBIX YUACMKAX I/IEKMPUYECKOTl SIHB.
uenuy.
35 3aBUCHUMOCTb CHJIBI TOKA OT HAIIPSLDKEHUS. DIIEKTPUUECKOe 20
CONPOTHBJIEHUE MPOBOJIHUKOB. ENMHUIIA COTPOTUBIICHMUSL. SIHB.
36 3akoH OmMma IS y4acTka LeTH. Y easHOE 24
conpoTtuBieHue. Pacuer conmpoTHBIIEHUS NPOBOJHUKOB. SIHB.
Pemenue 3agau.
37 Peocmampui. Jlabopamopuaa  paboma  Ne 5 27
«Pecynuposanue cuivl moxa peocmamom,. SIHB.
38 Jlabopamopnan  paboma Ne 6  «H3mepenue 31
COnpomueieHus npoeooOHuUKa npu nomowu SIHB.
amnepmempa u 60J1bmMMempay.
39 3
[locnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB.
dbesp.
40 7
[TapannensHoe coeMHEHNE TIPOBOIHUKOB.
dbesp.
41 Pemenue 3amay Ha pacyeT nened npu nociaeaoBaTEIbHOM 10




1 nNapaJllICIbHOM COCAMHCHUAX.

dbesp.

42 14
PaboTa 1 MOLITHOCTb EKTPHUECKOTO TOKA.
dbesp.
43 EnuHuiel paGoThl 3JIEKTPUYECKOTO TOKA, MPUMEHSIEMbIE 17
Ha MPAKTHUKE. dbesp.
44 HarpeBanue npoBOJHUKOB 3JIEKTPUUYECKUM TOKOM. 3aKOH 28
Jlxoyns-Jlenna. dbesp.
45 Jlamna HakanuBaHHA. OJIEKTPUYECKHE HArpeBaTebHbIC 3
npubopel. A.H. Jlompirma — pycckuii u300peTaresnb MapT
JIaMIIbl HAKaJIUBaHUsI.
46 Jlabopamopuaa paboma Ne 7 «HU3mepenue mouwiHocmu 7
U pabomvl MoOKa 6 I1eKMPUYECKOUl T1amney. MapT
47 10
Konpencarop.
MapT
48 Koporkoe 3ambikanue. IlmaBkue npenoxpaHMUTENH. 14
Pemienue 3a1au o remMe «JIEKTPUUECKHUM TOKY. MapT
49 17
Konmponvuaa paboma Ne 4 «Inekmpuueckuii moky.
MapT
50 21
MarnuTHoe nose Toka. MarHuTHbIE JIMHUHU.
MapT
51 MarautHoe Mojie KaTylmKd C TOKOM. D/MarHuThl U HUX 24
IpUMEHEHHUE. MapT
52 Jlabopamopuasa paooma Ne 8 «Coopka y/macnuma u 28
UcCnvlmanue e20 0elucmaus). MapT
53 [TocrossHHBIE MarHuThl. MarHUTHOE MOJIE MOCTOSIHHBIX 31
MarHHuTOB. MapT
54 MarnutHoe nosie 3emiu. BiusiHue MarHUTHOTO MOJS Ha 11
OpraHM3M YeJIOBEKa. anp.
55 JlelicTBUE MarHUTHOTO TMOJA Ha TPOBOAHUK C TOKOM. 14
DNEeKTPUYECKUN IBUTATENb. anp.
56 Jlabopamopnasn paboma Ne 9 «H3yuenue 18
INEeKMPUYECKo20 0suzamens NOCMOAHHO20 mokKa ( Ha amp.
Mmooenu)y.
CaeroBble siBjieHusA — 10 4
57 21
Hcrounuku cBera. Pacipoctpanenue cpera.
amp.
58 25
OrtpaxkeHne cBeTa. 3aKOH OTPAXKEHHUSI CBETA.
anp.
59 28
[Tnockoe 3epkaino. M300paxeHue B MIOCKOM 3epKale.
amp.
60 [IpenomiieHne cBeTa. 3aKOH NPEIOMIIEHHUS CBETA. 2




Mast
61 5
JInn3bl. OnTHYECKas CUja JTMH3HI.
Mast
62 9
N300pakenust, 1aBaeMble JIMH3OM.
Masi
63 12
Pemienue 3aa4 Ha NOCTpoeHUE U300paKEHUH B JIMH3AX.
Mast
64 Jlabopamopuas paooma Ne 10 «Ilonyuenue 16
U300paNCeHUs RPU NOMOULU JIUH3BLY. Mast
65 I'na3 n 3penue. banzopykocTs U 1anbHO30pKOCTh. OYKH. 19
OnTHueckue napaMmeTpsl YeJI0BEKa. Mas
66 23
Konmponvuaa paboma Ne 5 «Ceemosvie agnenuny.
Mast
IHoBTOpenune — 1 4
67 26
O06o0maroriee MOBTOPECHHE.
Mast
«COTJIACOBAHO» «COT'JTACOBAHO»

Ha 3acenannn LLIMO

nporokoa Ne__ 1
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