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HHOACHUTEJIBHAA 3AIIUCKA

Hannast pabodas nporpamma no ¢usuke mast 10-11 kmaccoB (60a30BeIid ypoBeHB) pa3paboTana
Ha OCHOBE CIICAYIOIIUX TOKYMEHTOB:

1.®enepanbHOr0 KOMIIOHEHTa TOCYJApPCTBEHHOTO  00pa3oBaTelIbHOrO CTaHIApTa CPEIHETO
o0miero o0pa3oBaHUs, YTBEPKACHHOrO MpHKazoM MuHucTepcTBa oOpa3oBanus u Hayku PP or
05.03.2004 r. Ne 1089. (pen. ot 31.01.2012)

2.DenepanbHOro HEpeyHs y4eOHUKOB, PEKOMEHIYEMbBIX K MCIIOJNB30BAHUIO TMPH peau3aluu
UMEIOIINX TOCYIapCTBEHHYIO AaKKPEIUTALUI0 00pa3oBaTelIbHBIX MPOTrPaMM HAYaJIbHOTO OOIIEro,
OCHOBHOTO 00I1[ero, cpenHero obmero oOpa3oBaHMs, YTBEPKIEHHOTO MpHKa3oM MUHHUCTEpCTBA
obpa3zoBanus u Hayku Poccuiickoit @enepamuu ot 31.03.2014r. No253;

3. ®enepanbHOrO 0A3MCHOTO YU4eOHOTO TUTaHa I cpeaHero obmero oopazoanus ([Ipunoxenue
K Ipukazy MunucrepcrBa oopazosanus u Hayku P® ot 09.03.2004r. Nel312).

4. OGpa3oBareabpHON MPOrpaMMbl OCHOBHOT'O OOIIIET0 M cpeaHero oodmiero odpazoanus MAOY
COLI Ne26, yrBepxnenHoi npukazom ot 29.08.2018 r. Ne 171-n.

MecTto npeameTra B 6a3UCHOM Y4eOHOM ILJIaHe.
CornacHo y4eOHOMY IUIaHY IIKOJbl HA W3yuyeHHE (QU3UKU Ha YPOBHE CpEIHEro oO0IIero
obpasoBanus oTBoaUTCSA HE MeHee140 ydeOHBIX JacoB:
10 kmacc: 70 yacoB, U3 pacuera 2 yaca B HEJIEIIO,
11 xnacc: 70 gacoB, u3 pacuera 2 4aca B HEZCIIO.

Hean uzydyenus pusnku
N3ydenue ¢pusuku Ha 6a30BOM YpPOBHE CpeHEro (IOJHOro) olIiero o0pa3oBaHus HAIIPABICHO
Ha JIOCTHKECHUE CICAYIOINX 1eJIei:

- OCBO€HHE 3HAHHUH O q)yHI[aMeHTaJIBHBIX (1)H3I/IIIGCKI/IX 3aKOHAax W IMPpUHOUIIAX, JICKAIIHUX B
OCHOBC COBpeMeHHOﬁ (bHBquCKOﬁ KapTUHBI MHpPA; Hanoboee BaKHBIX OTKPBITHAX B obnactu (1)I/I3I/IKI/I,
OKa3aBIIMX ONPCACIAIOMICE BJIWAHUEC Ha PpPa3BUTUC TCXHUKHM H TCXHOJOIWH, MCTOAAX HAYYHOI'O
MO3HAaHUs IMPUPOIBI,

- OBJIAACHUEC YMECHUSAMMU IIPOBOIUTH Ha6J'IIOI[eHI/IH, IJIAaHUPOBATDH U BBIIIOJHATD S5KCIICPUMCEHTHI,
BBIJIBUT'aTh THIIOTE3bI U CTPOUTH MOACIIN, MPUMECHATH IMOJTYYCHHBIC 3HAHUA 110 (1)I/ISI/IKC JUIA OOBSACHCHHS
pa3HOO6p83HBIX (I)I/I3I/I‘-IGCKI/IX SIBICHUH M CBOICTB BCIICCTB; IMPAKTUYCCKOIO HCIIOJIb30BAHUA
(bHSI/I‘ICCKI/IX 3HaHPII>i; OLCHUBATH JOCTOBCPHOCTDH eCTeCTBCHHOHay‘IHOﬁ I/IH(l)OpMaI_[I/II/I;

- pa3BHUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYAbHBIX U TBOPUYECKUX CIOCOOHOCTEH B
Tporiecce MpUOOPETEHHS 3HAHUI TI0 (PU3UKE C UCTIOJIH30BAHUEM PA3IMYHBIX HCTOYHUKOB HH(OpMAIIUN
Y COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHIA;

- BOCIIUTAHUE yYOSXKIEHHOCTH B BO3MOKHOCTH MO3HAHHS 3aKOHOB MPHUPOJIBI U HCIIOIH30BAHUS
JTOCTIDKEHHM  (QU3UKH Ha OJaro pasBUTHS  YEJTOBEYECKOW  ITUBUIIM3AIMH;, HEOOXOIMMOCTH
COTPY/JHMYECTBA B MIPOLIECCE COBMECTHOTO BHITIOJIHEHHMS 33/1a4, YBAKUTEIBHOIO OTHOIIEHHS] K MHEHHIO
OIIIIOHCHTAa IIpH 06Cy)K)1€HI/II/I np06neM €CTCCTBCHHOHAYYHOI'0 COACPIKAHUA; TOTOBHOCTH K MOpPAJIbHO-
STUYECKOM OLIEHKE HCIOIb30BAHMUS HAYYHBIX JIOCTHKEHUH, YYBCTBA OTBETCTBEHHOCTH 3a 3aIUTY
OKpY>Karollen Cpeibl;

- HCNOJIb30BaHHE NMPUOOPETEHHBIX 3HAHUI M YMEHMU /i pelrieHus MPaKTUYECKHX 3aaad
MOBCEIHEBHON  JKM3HM, oOOecredeHuss O€30MacHOCTH COOCTBEHHOW JKM3HH, paIlMOHAIBHOTO
MIPUPOJIOTIONB30BAHUS M OXPaHBI OKPYKAIOIIEH CPEIbI.

OO0uasi XapakTepuCTHKA Y4eOHOI0 mpeamMera

Odu3rka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPUPOIbI, BHICTyHas B KauecTBE yueOHOTro



IpeaMeTa B IIKOJIE€, BHOCUT CYLIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHMH 00 okpyxaromieM mupe. OHa
pacKpbhIBaeT pOJb HAayKH B JKOHOMHYECKOM M KYJIBTYPHOM pa3BHTHU OOIIECTBa, CIIOCOOCTBYET
(OpMHPOBAHUIO COBPEMEHHOT'O HAYYHOTO MUPOBO33peHus. [l pemenus 3aa1a4 GopMUPOBAaHUS OCHOB
HAyYHOTO MHPOBO33PEHUS, PpA3BUTHS HMHTEIUICKTYAIBHBIX CIHOCOOHOCTEH M  IMO3HABATEIbHBIX
MHTEPECOB IIKOJBHUKOB B Ipoliecce U3ydeHHsl (PU3MKU OCHOBHOE BHUMAHHE CIENyeT YAEISATh He
nepeiaye CyMMbl FOTOBBIX 3HAHUM, a 3HAKOMCTBY C METOJaMH HAY4YHOI'O MO3HAHUS OKPY>KAIOILEro
MHUpa, [OCTAaHOBKE MpoOJeM, TPeOYIOIIMX OT YYaIlMXCsl CaMOCTOATENBbHOM HESTENbHOCTH IO HX
paspemieHuto. O3HAaKOMJIEHME UIKOJBHUKOB C METOJaMHM Hay4YHOI'O IIO3HAHUS IPEANosaraeTcs
IIPOBOJIUTH MPU U3YYEHUU BCEX pa3fesioB Kypca (PU3MKH, a HE TOJbKO MPH M3YyYEHHUU CIELHATbHOIO
paznena «dusnka u GU3NIECKUE METOJIBI U3YUEHUS TIPUPOJIBIY.

['ymaHuTapHoe 3HaueHUe (PU3UKU KaK COCTaBHOI yacTu OO0IIEero o0pa3oBaHMs COCTOUT B TOM,
YTO OHAa BOOPYKAeT MIKOJIbHUKA HayYHBIM METO/IOM MO3HAHMSI, TO3BOJISIOIINM MOIy4aTh OObEKTUBHBIC
3HaHUs 00 OKPY>KaIOLIEM MUDE.

3HaHue (QU3NYECKUX 3aKOHOB HEOOXOMUMO Ui M3YYEHHS] XUMHH, OHOJOTHH, (U3UUECKOM
reorpaduu, Texnonoruu, ObX.

Kypc ¢usukn B mpuMepHOii mporpaMmme OCHOBHOTO 00IIIero o0pa3oBaHusi CTPYKTYpHpPYETCs Ha
OCHOBE PAaCCMOTPEHHUS pa3IMyHbIX (OPM [JBM)KEHUS MaTEpUU B IOPSJAKE HUX YCJIOKHEHUS:
MEXaHUYECKUE SIBJICHUS, TEIUIOBBIE SIBJICHMS, 3JIEKTPOMATHUTHBIC SIBJICHUS, KBAHTOBBIE SIBJICHMUSL.
@u3nKa B OCHOBHOM IIKOJIE M3Y4aeTCs HA YPOBHE PAaCCMOTPEHHUs SIBIICHHM NPUPOJbI, 3HAKOMCTBA C
OCHOBHBIMM 3aKOHaMH (PU3MKH U IPUMEHEHUEM 3THX 3aKOHOB B TEXHHKE U IIOBCEAHEBHOM KU3HMU.

Jns peanu3anyy MporpaMMbl NMPH OOYYEHWHM MHOW HCIIONB3YETCsS BEeCh HAOOp METOJIOB
OpraHu3ali M OCYILIECTBIICHHUS y4eOHOW NIeATENIbHOCTU — CJIOBECHBIC, HArJsHbIC, IPAKTUYECKHUE,
pPENpOAYKTUBHBIE, NTOMCKOBBIE, UHIYKTUBHBIC, JI€AYKTUBHbIE, METOJIbI CaMOCTOSITEIbHON padoThl, a
TaKXe UIMPOKUH CHEKTp 00pa30BaTeIbHBIX M1E€AArOrMUECKUX TEXHOIOTHH.

OBS3ATEJbHBIA MUHUMYM COJAEPXKAHUS OCHOBHBIX OBPA3OBATEJBHBIX
INPOI'PAMM

dusuka u METOAbI HAYYHOI'O IMO3HAHUSA

®u3nka kak Hayka. HayuHbple METOIbI TO3HAHUS OKPYKAIOLIErO0 MUPA U UX OTIIMYHSL OT IPYTUX
METOZOB M03HaHusA. Ponb dKkcniepuMeHTa U TEOpUU B IMPOLECCE MO3HAHUA NMPUPOAbl. MoaenupoBanue
¢u3nueckux siBIeHUN U mpoueccoB. Hayunele runoressl. @usndeckue 3akoHbl. OU3NUYECKHE TEOPUH.
I'panuubl NpUMEHMMOCTH (PU3MUYECKUX 3aKOHOB W Teopuil. [IpuHumn cootBercTBusi. OCHOBHBIE
AJIEMEHTHI (PU3NUECKON KapTHUHBI MUPA.

MexaHuka

Mexanuyeckoe IBW)KEHME U €ro BUAbl. IIpsAMoOJIMHENHOE pPAaBHOYCKOPEHHOE IBUIKECHHUE.
[Ipunuun otHocutTenbHocTH [anmuies. 3akoHsl AMHAMUKH. BcemupHoe TiroreHue. 3aKOHBI
coxpaHeHus B MexaHuke. IIpenckasarenbHas cuia 3aKOHOB KIAaCCUYECKOW MexaHukH. Mcnonb3oBanue
3aKOHOB MEXaHUKU JJIsi OOBSICHEHHUS JABW)KEHHS HEOECHBIX Tel M I Pa3BUTHS KOCMHUYECKHX
uccaen0BaHui. ['paHuIbl IPUMEHUMMOCTH KJIIACCUYECKOW MEXaHUKH.

[IpoBeneHue ONBITOB, MIUTFOCTPUPYIOIIMX IPOSIBICHUE MPHUHIMIIA OTHOCUTEIBHOCTH, 3aKOHOB
KJIACCUYECKON MEXaHUKH, COXPAHEHUS UMITYJIbCa U MEXaHUYECKON SHEPTUU.

[IpakTueckoe npuMeHeHUe (PU3NUECKUX 3HAHUM B MMOBCEHEBHOM JKU3HM JJI UCIOJIB30BaHUS
IIPOCTBIX MEXAHU3MOB, UHCTPYMEHTOB, TPAHCIIOPTHBIX CPECTB.

MouuekyasipHas puzuka

BO3HMKHOBEHHE aTOMHUCTHUYECKON THIIOTE3bl CTPOCHMS BELIECTBA U €€ DKCIEPUMEHTAIbHBIE
JoKa3aTeNnbecTBa. AOCONIOTHAs TeMIleparypa Kak Mepa CpeJHed KHHETUYECKOW 3HEPTrUU TEIIOBOIO
JBYOKEHMSI 4acTHIl BemlecTBa. Mopenp uaeanbHOro rasa. /laBiaeHuwe rasa. YpaBHEHHME COCTOSTHHUS
usieabHOro ra3a. CTpOEHUE U CBOMCTBA KUJKOCTEH U TBEPJIbIX TEI.

3akoHbl TepMoauHaMuKH. [lopsnok u xaoc. HeoOpaTuMocTs TemioBbIX mporeccoB. TernaoBble



JBUTATEIN U OXpaHa OKPYKAIOUIEH Cpeapl.

IIpoBeneHUE ONBITOB IO W3Y4YEHHIO CBOMCTB T'a30B, JKMJIKOCTEM M TBEPABIX Tell, TEILIOBBIX
IIPOLIECCOB M arperaTHbIX NPEBPALLECHUN BEILECTBA.

[IpakTHyeckoe MPUMEHEHUE B MMOBCEIHEBHON KM3HU (PU3NYECKUX 3HAHUN O CBOMCTBAX ras3os,
AKHJIKOCTEN M TBEPJBIX TeT; 00 OXpaHe OKPYXKAroIEeH cpeibl.

3.]'IeKTp0)II/IHaMI/IKa

DNEeMEHTapHBIM  DJIEKTPUYECKUI  3apsl. 3aKOH COXpaHEHUsi JJICKTPUYECKOTO  3apsja.
DJIEKTPUYECKOE ToJIe. DJIEKTPUUYECKUN TOK. MarHuTHOE IMoJie TOKa. SIBJIEHHE SJIEKTPOMarHUTHOMN
UHIYKIUA. B3auMOCBA3b 3JIEKTPUUECKOT0 ¥ MATHUTHOT'O MOJIEH. DJIEKTPOMAarHUTHOE TOJIE.

DneKTpoOMarHuTHBIC BOJTHBL. BOJIHOBBIE CBOMCTBA cBeTa. Pa3nuuHbie BUABI 3JIEKTPOMArHUTHBIX
M3JIY4eHHUH U X MIPAKTUYECKOE TPUMEHEHUE.

[IpoBeneHUE OMBITOB IO  HCCICAOBAHUIO  SIBJICHUS  DJCKTPOMATHUTHOW  MHJYKIIHH,
3JIEKTPOMArHUTHBIX BOJIH, BOJTHOBBIX CBOMCTB CBETA.

OObscHeHHE YCTPOWCTBA W MPUHLMUIA JACUCTBUA TEXHUYECKUX OOBEKTOB, IMPAKTUYECKOE
NpuUMeHeHHne (PU3NIECKUX 3HAHUM B TTOBCETHEBHOM JKU3HU:

- IPU KCIIOJIb30BaHUHU MUKPO(OHA, TuHAMUKa, TpaHchopmaTopa, Ternedona, MarHuTopoHa;

- i 6e30macHOro OOpalieHus ¢ JOMAIHEH 3JICKTPONPOBOAKON, OBITOBOM 3JICKTPO- H
paauoanmnaparypou.

KBanToBasi pu3uka u 3j1eMeHTbI aCTPOPU3UKH

I'mnore3a Ilnmanka o kBaHTax. ®otodddexr. PoToH. ['mmoreza nme bpoias o0 BOTHOBBIX
cBoiictBax uyactul. KopnyckymnsipHo-BonHOBOW Ayanu3M. COOTHOLIEHHE HEONpEIesIEHHOCTEN
I'eitzenOepra.

[Inanerapnas monens aroma. KBanrossle nocrynarel bopa. Jlasepst.

Mogenu cTpoeHusi aTOMHOTo sipa. SnepHsie cuibl. JledeKkr Macchl M 3HEprusi CBsI3U sjpa.
SAnepHas sHepreTuka. BinsHMe MOHM3MPYIOIIEW paavaliuy HA >KMBBIE OpraHU3MbL. J(03a M3IydeHHs.
3aKkOH paJMOAaKTUBHOTO pacnaja M €ro CTAaTUCTUYECKUH XapakTep. OJIEMEHTapHbIE YaCTHUIIBI.
OyHIaMEHTAIbHBIE B3aUMOJEHCTBUS.

Conneunas cuctema. 3B€3/bl U HCTOYHUKM HX HHEpruv. COBpPEMEHHBIE NPEACTABICHUS O
npoucxoxaeHun u osBomounu ConmHua u 3Be3n. [amaktuka. IIpocTpaHcTBEHHBIE MaciITaObl
Habmonaemoii Beenennoil. IlpuMeHMMOCTD 3aKOHOB (DPM3UKHU JUTsL OOBSICHEHHS PUPOABI KOCMHUUECKUX
00BEKTOB.

HaGmtoneHue u onyucanue JBMKEHUS HEOSCHBIX Tell.

[IpoBenenne wuccaeqOBaHW MPOLIECCOB MBJIYYEHUS W TMOIJVIOIICHUS CBETa, SIBJICHUS
¢dorodddexra n ycTpoilcTB, paboTaIOMIMX HA €0 OCHOBE, PAJMOAKTUBHOIO paciaja, padoThl ja3epa,
JIO3UMETPOB.

TPEBOBAHMUNS K YPOBHIO ITOJI'OTOBKHU BBIITYCKHUKOB
B pesynbprare nzydenus ¢pusuku Ha 6a30BOM ypPOBHE YUCHHK JOJKEH

3HATH/IIOHUMATh:

- CMBICI TIOHATUW: (u3WUeckoe sBJIIGHHWE, THUIOTE3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aMMOJICHCTBUE, SJEKTPOMAarHUTHOE TMOJIe, BOJIHA, ()OTOH, aTOM, aTOMHOE SIAPO, HOHU3UPYIOIIUE
W3JIy49eHHUS, TUTaHeTa, 3Be3/1a, ComHewHas cucTema, rajakTuka, BeeneHHas;

- cMBICT (UBUYECKUX BEJIMYMH: CKOPOCTh, YCKOPEHHME, Macca, Cuja, HMIyJbC, paboTa,
MEXaHWUYEeCKass DHEPTUs, BHYTPECHHSsSI DHEprus, abCONIOTHAs TemrepaTypa, CpeqHsisi KUHEeTHYecKas

OHEPTIHUA 4aCTHUIl BEIICCTBA, KOTMYCCTBO TCIJIOTHI, BHeMeHTapHBIﬁ 3J'ICKTpI/I‘IeCKI/II71 3apAana;

- CMBICJI (1)I/IBI/I‘ICCKI/IX 3aKOHOB KJIaCCHUUECKOM MCXaHUKH, BCCMUPHOI'O TATOTCHHA, COXPaHCHUA



SHEPTUM, UMITYJIbCa M 3JIEKTPUYECKOTO 3apsiia, TCPMOIAMHAMUKHU, SJCKTPOMATHUTHON WHIYKIIHH,
dotorddekra;

- BKJIQJ POCCHICKUX M 3apyOeKHBIX yUEHBIX, OKa3aBIIUX HAWOOJbIIEe BIUSHUE HA Pa3BUTHUE
busuky;

yMeThb:

- ONHUCHIBATh U OOBSACHATH (DM3MUYCCKUC SBICHHS M CBOWCTBA TEJN: JBMU)KCHHE HEOCCHBIX TEN H
HCKYCCTBCHHBIX CITYTHHKOB 3eMJII/I; CBOMCTBA ra3o0B, )KHI[KOCTeﬁ N TBECPABIX TCII; SJICKTPOMArHUTHYIO
UHIYKIHIO, PACIPOCTPAHCHUE 3JICKTPOMArHUTHBIX BOJIH; BOJIHOBBIC CBOMCTBA CBETA; HM3IyYCHHE U
MOTJIOIIEHHUE CBETa aTOMOM; (poTor(eKT;

- OTJIM4aTb T'WIIOTE3bl OT HAYYHBIX TGOpI/If/’I; ACJIaTb BBIBOABI HA OCHOBC 3KCICPUMCHTAIBHBIX
JaHHBIX; IIPUBOJUTD IIPUMEPLI, IIOKA3bIBAOIIHEC, YTO: Ha6J'IIOI[eHI/I$I H SKCIICPUMCHT ABJIAIOTCA OCHOBOM
JJI1 BBIABMIKCHUSA THUIIOTE3 U Teopnﬁ, IO3BOJIAIOT MPOBCPUTH MCTHHHOCTH TCOPCTUYCCKHUX BBIBOJOB,
qTo (1)I/I3I/I‘ICCK21$I TCOPUA HAaCT BO3MOKHOCTDH OOBSACHATH H3BECTHBIE SIBIEHUS npupoabl U HAYUYHBIC
q)aKTI)I, MMpEaACKa3bIBaTh €€ HCU3BCCTHLIC SIBJICHUA,

- MPUBOJUTH MPHUMEPbl MPAKTUYECKOTO WCIIOJIB30BaHUS (H3MUECKUX 3HAHUN: 3aKOHOB
MCXaHHUKU, TCPMOANHAMUKHA u QJICKTPOJUHAMUKN B OHCPI'CTUKCE, Pa3JINYHBIX BUI0OB
AJIEKTPOMATHUTHBIX M3IYYCHUN IS Pa3BUTHUS PAIUO- U TEICKOMMYHUKAIMH, KBAHTOBOW (DM3HUKH B
CO3/IaHUU SJICPHOM SHEPTETHKH, JIA3EPOB;

- BOCIIPUHHUMATh U Ha OCHOBC ITOJYUCHHBIX 3HAHHUI CaMOCTOSTEIBHO OLICHUBATDH I/IH(i)OpMaHI/IIO,
COACPIKAINYIOCA B COO6H_[6HI/I$IX CMI/I, I/IHTepHeTe, HAaYYHO-TIOIIYJISIPHBIX CTATHAX;

HCIIOJIb30BATh HpHOﬁpeTeHHbIe SHAHUA M YMCEHMUSA B npaKanecxoﬁ ACATECJIbHOCTH H
NMOBCEIHEBHOM KN3HHU IJIA:

- o0ecrieueHHs OE30MACHOCTH KU3HEAEATEIbHOCTH B MIPOLIECCE UCIOJIb30BaHUS TPAHCIOPTHBIX
CpPeACTB, OBITOBBIX JEKTPONPHOOPOB, CPEICTB Paino- U TEIEKOMMYHUKAIMOHHON CBSI3H;

- OLEHKM BJIMSIHUS Ha OPTaHM3M 4YeJIOBEKa M JIPYrHe OpPraHU3MBbl 3arpsi3HEHHsI OKpPYXKarolen
Cpelbl;

- padlOHAJIBHOI'O MMPUPOAOIIOIIB30BAHUA U OXPAHBI Oprmammeﬁ Cpeabl;
- IIOHHMMaHHUsA B3aUMOCBA3U yqe6H0ro npeamMera ¢ 0COOCHHOCTSIMH npo@)eccmﬁ n

npodeccCHOHaNbHOM JIeATEIbHOCTH, B OCHOBE KOTOPBIX JEKaT 3HAHUS MO JaHHOMY YydeOHOMY
IIPEIMETY.

B mxkome npenoagaBaHnue BEACTCA 110 y‘—Ie6HI/IKaMZ

HanmenoBanneydeObHmKa Knacc N3narenncTBo
KacesinoB B.A. ®usnka 10 kiacc: YueOHUK 1151 00111e00pa3oBaTeIbHbIX 10 Hpoda
yUpexKICHUN
KacbsnoB B.A. ®usuka 11 xnacc: YueOHuk 11 0011eo0pa3zoBaTeIbHBIX 11 Hpoda
YUpEKICHUN
Co6opauk 3amau o gusuke 10-11 kmace coct. O.M.I'pomiieBa 10-11 Hpoda
Co6opauk 3amay o pusuke 10-11 kmace coct. A.Il.PriMkeBuy 10-11




KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne Kou- Jara
JJiIeMeHTBhI OCHOBHOTI'0 TpeOoBaHusi K yPOBHIO OATOTOBKH
ypo- Tema ypoka BO Tun ypoxa (00s13aTe/ILHOI0) COJePKAHUSA y4yammxcst MpOBEACHMU
Ka 9acoB
1 2 3 4 5 6 7
OU3NKA B IIOBHAHUU BEHIECTBA, ITIOJISI TIPOCTPAHCTBA U BPEMEHMU (2 YACA)
1 PuznyecKui 1 Vpok uzydenus | Pusuka kak Hayka. Hayunsie 3HaTB: CMBICII TIOHATHIL: 3aKOH, TEOpUs,
SKCIEPUMEHT, HOBOT'O METO/1bl TO3HAHUS OKPYKAOUIEro | TUIIOTe3a, B3aumoaencraue. imers
TEeopHsl. Marepuana MHpa ¥ UX OTJIMYUA OT APYTUX IIPEICTABICHUE O BUJIAX
duznueckue METO/I0B M03HaHus. Poib (hyHI1aMeHTaIbHBIX B3aUMOJICHCTBUIN
MOJEIIH. JKCIIEPUMEHTA U TEOPHH B
Ipoliecce MO3HaHUs TPUPOIBI.
Hayunsle runoressl. @usnueckue
3aKOHbI. PU3HUYECKUE TEOPHH.
OcHoBHBIE 3JIEMEHTHI (PU3HUUECKON
KapTUHBI MUpa. MonenupoBaHue
(bU3HYEeCKUX SBICHUN U
npoueccoB. I'panuis
MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB U Teopuil. [IpuHImn
COOTBETCTBHUSI.
2 dyHIaMeHTaJIbHbIE 1 KomOunupoBan | dyHnameHTanbHbIE
B3aNMOECHCTBHS, HBIN YPOK B3aNMOJEHCTBHS.
CUMMETpHUS.
Emnauner
buznuecKux
BEJINYMH.
MEXAHHUKA (354acoB):

Temal. KunemaTnka matepuaabHoil Touku (10 yacos)




Mexauunueckoe
JIBIKEHUE U €T0

Ypok uzydueHus
HOBOT'O

MexaHn4uecKkoe OBIKEHUE U €T0
BUIbl. MaTepuasibHast TOUKA,

3HaTh: CMBICI IOHATUIA: TyTh, CUCTEMA
0TCueTa, TPACKTOPHUsI, IEpEeMEIICHUE ,

BUJBL. Tpaektopus. MaTepuaia TpaekTopus. Touka oTcuera. CMBIC (PU3NYECKUX BETUYUH: CKOPOCTH,
3aKOHIBUKEHUS. Paznuuue nyTu u nepeMeneHus. YCKOPEHHE, CPEIHSIS CKOPOCTD,
4 Iepemelnenue. KomGuuuposan | CpeHss U MTHOBCHHAsl CKOPOCTb. | MTHOBCHHAsI CKOPOCTb; €IMHULIBL
IyTh. HBIit CKopocTh Tena B pa3HbIX U3MEPECHUS
CHUCTEMax OTcyeTa. 3aKOH YMeTh: IpUBOAUTH IPUMEPHL, PEILIATH
5 | Cpennsist u KOI‘“‘6HHHPOBaH JIBUKEHHMS TeJla B KOOPAUHATHON Ka4eCTBEHHBIC 3a/1a41
MIHOBCHHAA HbIN dopme. Ilepemerenne Kak
CKOpPOCTH. BEKTOpHAs BeJIMUMHA. EAMHUIIBI
6 OTHocHUTEeNbHAS KomMOuHupoBan nepemernenust. CII0XKCHHe
CKOPOCTb NBMKCHHUA HbIX nepemenienuil. [1yte, cpennsis
TC1a. CKOpPOCTb, MTHOBEHHAs1 CKOPOCTb.
7 PaBHOMEpHOE KoMOHHHpoBan OTHOCUTEIBPHOCTBMEXAHUYECKOTO
NPAMOJTHHEIHOE HEIR nerxeHus. [Ipsamonunennoe
JBHKEHHE, %aBHOYCKOpeHHOGI[BI/I)KeHI/Ie.
8 VYckopenue. KomOunmnposan A/ICHHC TCII B OTCYTCTBHU
—_ CONPOTHUBIIEHUS BO3/1yXa.
> I'paduk 3aBUCHMOCTH CKOPOCTHU U
9 [IpssMmonuneHOE Kom6unuposan
. KOOPJMHATBI OT BPEMEHHU
PaBHOYCKOPEHHOE HBII
JIBIDKCHHSL.
JIBUYKEHUE
TaHreHuaibHOE U HOPMAJIBHOE
10 | CobomHOE KomMOunupoBan
N YCKOPEHHE.
MaJIeHUE Tel. HBII
['padmku 3aBUCIMOCTH CKOPOCTHU
11 | Kunemartuka KomOunupoBan
. Y TIEPEMENICHHS OT BPEMEHH
BpalaTeIbHOT HBII
PALIATEILHOTO JIBHKEHMSL.
JIBIKEHUS.
K ot YckopeHue cBOOOTHOTO TaICHHUS.
6I/IHeMaTI/IKaKOJ'I OMOMHUPOBAH | Byt renmommueckoro
€0aTeNbHOr0/IBU HBII JBUKEHIS, PABHOMEPHOE
KEHUS.
JBUJKEHUE 110 OKPYKHOCTH.
Tema 2. JluHaMuKa MaTepuajbHoii Toukn (114)
13 | [IpUHIMIOTHOCHT VYpokusyueHusiH | 3akoHbl AMHAMUKU. Cuta — 3HATh: CMBICT GU3NYECKUX BETUUHH:
enbHOCTU] anmuest OBOroMaTepHala | MpuuMHa U3MEHEHHUS! CKOPOCTH cuJja, Macca, BEC; 3aKOHbI JUHAMUKH,

Tel1. Macca — KoJImuecTBEHHAs

CMBICIT 3aKOHOB KJIACCUYECKOM MCXaHUKH,




14 | IlepBsIii3akoH Kom6unupoBan
Hprotona. HBIN
15 | Bropoiizakon Kom6unuposan
HeroTona. HBII
16 | TperuiizakoH Komb6unmnpoBan
HprotoHa. HBII
17 | I'paButanmonHas Kom6unmnpoBan
cuJa. HBIN
BcemupHoersror
€HHE.
18 | Cunarsxkecru. Komb6unmnpoBan
HBIA
19 | Cuna ynpyrocru. Kombunnposan
Bec tena. HBIN
20 | Cuna TpeHus. Kom6unuposan
HBIN

Mepa uHepTHOCTH Tena. [IpuHimm
cynepno3unuu cuil. BcemupHoe
TATOTEHUE, TPABUTAIIMOHHAS
rnocrosHHas Cujia TSHKECTH,
yOpyroctu, TpeHus. Bec u
HEBECOMOCTb.

3aKOH UHEPIUH.

Cuna, UHEPTHOCTb.

JlelicTBrE U MPOTHUBOICUCTBUE.
['paBuTaIIMOHHOE MPUTSIKEHUE,
3aKOH BCEMUPHOTO TATOTEHUS.
dopmyna s pacyera ¢ npu
CBOOOJHOM ITaJCHUM.

[Tpupona cunbl ypyroctu, Beca
Telna.

Cuna tpenus.
[IpenckasaTenbHas cuiia 3aKOHOB
KJIaCCHYECKON MEXaHUKHU.
Hcmons30Banne 3aKOHOB
MEXaHHUKH I O0BICHCHUS
JIBHKCHHUS HEOSCHBIX TEI M JIJIS
Pa3BUTHUSI KOCMUYECKHUX
uccienoBaHui. [ panuiel
MIPUMEHUMOCTH KJIACCUYECKOM
MEXaHHKH.

[IpoBenenune onpITOB,
WJUTIOCTPUPYIOLIUX MPOSIBIIEHUE
MIPUHITATIA OTHOCUTEILHOCTH,
3aKOHOB KJIaCCUYCCKON MEXaHUKH,
COXpaHEHHUS UMITYJIbCa 1
MEXaHUYECKOW SHEPTUH.

BCEMHUPHOTO TATrOTeHHS; BKiIa] HproToHa
["anunes B pa3BuTHE QUNKH.

YMeThb: ONUCHIBATH ABMKEHUE HEOCCHBIX
TEJ ¥ UICKYCCTBEHHBIX CITyTHUKOB 3€MIIH,
NPUBOJUTH IPUMEPHI TPAKTUUECKOTO
UCII0JIb30BAHUS 3aKOHOB KJIACCHYECKON
MEXaHHKH.




21 | JlaGoparopHas Ypok- Cuuna TpeHus.
pabota Nel IPAaKTUKYM
«3mepenue»

22 | Ilpumenenue Ypok- JBwxenue B mudre, NBUKEHUE
3akoHOB HpioTOHA. MPAKTUKYM Tena Mnoj JAeHCTBUEM HECKOJIbKUX

CHIL

[TpakTHyeckoe mpuMeHeHue
(U3UYECKUX 3HAHUM B
MOBCETHEBHOM JKU3HU IS
MCTIOJIb30BaHUS TIPOCTHIX
MEXaHHU3MOB, UHCTPYMEHTOB,
TPAHCHOPTHBIX CPEACTB.

23 | KonTtpombHas KonTponb
paborta Ne 1 3HAHUHN
«Kunemaruka u
JTUHAMUKA
MaTepualbHOU
TOUYKI».

Tema 3. 3akoHbl coxpaHeHusi B MexaHuke. (6 1)

24 | Umnynbe Ypok u3yuenus | Mmmynbe Tena, UMIYIbC CHIIBI — 3HATh: CMBICT PU3NYECKUX BETUIUH
MaTepHaTbHOU HOBOTO BpEMEHHasI XapaKTePUCTUKA CHIIBI | (MMITYJIBC Tella, UMITYJIbC CHIIBI.
TOUYKH. 3aKOH MaTepuaia Enununa umnynsca tena Obmas MOIIHOCTb); KHHETUYECKOU U
COXpaHECHHSI (dbopMyITHpOBKa BTOPOTO 3aKOHA MOTEHIIMALHON YHEPTUH Tela.
UMITyJIbCa. Herotona [lonsiTue 3aMKHYTOM YMeTh: 00BACHATH MPOLIECC C TOUKH

cucteMbl BeIBo 3aK0HA
COXPAaHEHHUS UMITYJIbCA
PeakTuBHOE NBUKEHUE PAKETHI.

3pCHHA 3aKOHA COXPaHCHHUA
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PaGora cuibl.

KomOuHupoBan
HBIN

OnpeneneHre MEXaHU4eCKOi
pabotsl, pabota cuibl N, Frpipu
JIBIDKEHUH TeJla 110 HaKJIOHHOM
IUIOCKOCTH.

OrnpezeneHne U eIuHUIA
paboThl. YcnoBue npu

KOTOPBIX paboTa
MOJIOKUTEIbHA

26

TloTeHuumansrHasg
SHEprus.

Komb6unmnpoBan
HBIN

ITonsiTHE MOTEHIIMANBHON U
KMHETU4YeCKOU sHepruu TeopeMsl
0 MOTEHIHAIILHON U
KHHeTn4deckou sHepruu. [lonstue
110JIHOM 3Hepruu CBsi3b MEXIY
sHeprueit u pabotoit 3aKoH
COXPAaHEHHsI ITOJTHOU
MexaHu4eckon 3Hepruu IIpumepst
HCIIOJIb30BAaHHUsI 3aKOHA
[ToreHunanbHas cuna,
MOTEHIMAIbHAs YHEPT U,

27

Kunetnueckas
SHEPTHS.

KomOunmnposan
HBIN

Kunernueckas OHEPIru:Aa TCjia U €€
¢aAHUIa, TCopeMa o
KUHETHISCKOMU OHEPIrun

28

Mormunocts. KITJ]
MEXaHHU3MOB

Komb6unupoBan
HBIN

CpenHsis 1 MTHOBEHHAs1 MOIITHOCTb,
€ IUHUIIEI MOIITHOCTH

29

3aKOH COXpaHEHUs
MEXaHUYECKOU
SHEPIUU.

Komb6unupoBan
HBII

[Tonnas mexaHu4eckas SHEPTUst
CHUCTEMBI

Tema4. /[uHaMHKa MEPUOAUYECKOTO ABHKeHNS (4 1)




30 | JIBmxkeHue Tena B KomOunupoBan | Tpaekropus ABHKEHUs Tesa B ITonp3ysich 3HaHHEM BTOPOTO 3aKOHA
I'pPaBUTALMOHHOM HBIN IrPaBUTALMOHHOM IIOJIE. HeroTOHA 1 3aKOHa BCEMUPHOTO
1oJe. TATOTEHUS, YMETh PACCUMTHIBATh

rapaMeTpbl HCKYCCTBEHHOTO CITyTHHKA
3eMIIn.

31 | JlaGopatopHas Ypok- W3mepenue Moo SHepruu Ted,
pabota Ne2 HIPAaKTUKYM KOJIEOJTIOLIErocs Ha MPYKHUHE.

N3yuenue Brrunciienne MakCMMalIbHOM
JBUKEHUSI TEJ 110 CKOPOCTH Teja

OKPYKHOCTH 10

JENUCTBUEM CHJIBI

TSKECTU U

yIpyroctu

32 | Bropas Kom6unuposan | IlonsiTue nepBoii 1 BTOpoi
KOCMUYECKast HBIN KOCMHUYECKON CKOPOCTH
CKOPOCTb.

33 | KontponbHas KonTpons Cucrematuzanus u
pabota Ne 2 3HaHUU KJ1accupuKanus yueOHOoro
«3aKOHBI MaTepuaia 1o TeMe «3aKOHBI
COXPAHEHUS». COXpaHEHHUS B MEXaHHUKE)

Tema$l. PeasTuBucrckas Mexanuka (44)
34 | Tocrynatel TeOpuu VYpok m3yuenust | CymHocts CTO, noctynatel CTO | Vmers npeacraBieHue o mpobdieme
OTHOCHUTEIIbHOCTH. HOBOTO OJIHOBPEMEHHOCTH B KJIACCUYECKON U
MaTepuaia PENSATUBUCTCKON MEXaHUKE.
(JIexrust) 3HaTh: pU3MUECKHI CMBICI TOCTYIATOB
TEOPUHU OTHOCUTEIBHOCTHU

35 | OTHOCHTENBHOCTH VYpok usyuenust | Bpems B paznuunbix CO, § YMIe)TbZ pemaTh 3ajiaum

BpPEMEHH. HOBOTO €IMHOBPEMEHHOCTh COOBITUI

MaTepuaia
(Jtexrust)




36 | 3amemieHue VYpoxk u3yuenuss | Bpems B pa3HbIX cucTemMax

BPEMEHH. HOBOT'O otcuera OTHOBPEMEHHOCTh
Marepuaia coObITHI. CBETOBBIC YaCHI,
(JTeK1ImsI) COOCTBEHHOE BpEMsI
37 | B3auMocBs3b MaccChl VYpok usyuenust | 3aKOH COXpaHEHUS MacChl,
Y SHEPTUH. HOBOT'O SHEPruM OObSICHEHNE YMEHbILICHUE
Marepuaia SHEPTUU U MACCHI U3ITyUAOIINXCS
(Jexuus) TEJ ¥ YBEJINYEHUS MACChI TEJ MpU
HarpeBaHuU DHEprus MoKos,
saprcuMocTh E=mc?
MOJIEKYJISIPHAS ®U3UKA (17 1)
Temal. MousiekyasipHasi CTPYKTYypa BemiecTsa (2 4)

38 | Macca aToMoOB. VYpoxk uzydenus: | BosHUKHOBEHHE aTOMUCTHYECKON | 3HATH: MoHsATHE: aToM. OTIUCHIBATh
Momnspraas macca. HOBOT'O TEOPHUH CTPOEHUS BEILIECTBA U €€ OO0BSACHATH GUBNYECKUE SIBICHUS U
OcHoOBHBIE Marepuaia AKCIIEPUMEHTAJIbHBIE CBOMCTBA TE€JI C TOYKU 3PECHUS
IIOJIOKEHUS (Jexuus) nokasarenbctBa. A.E.M., nonoxenuit MKT ctpoenus BemniecTsa.
MOJIEKYJIIPHO- OTHOCHUTEJIbHAS aTOMHas Macca, [TpuBOIUTE TPUMEPHI HAOTIOACHUS
KUHETHYECKOMN KOJIMYECTBO BEIIECTBA, W3MEHEHUS arperaTHOTO COCTOSIHUS
teopun (MKT) MOCTOSIHHAsE ABOTaJIpo BEIIECTBA
CTPOEHHUS BEIECTBA

39 | ArperatHbie KomOuHupoBan | ArperaTHbI€ COCTOSHUS BEIIECTBA.

COCTOSHUS HBIN CrtpoeHnue u CBOMCTBA KUAKOCTEN
BeEIIlEeCTBA. u TBepabIX Ten. [1nazma. da3oBblii

Nepexo/i, CTpyKTypa rasa, mia3mbl.
VYcnoBusa naeaaIbHOCTH ra3a

Tema2. MoJieKyJIpHO-KHHETHYECKAs TeOPHUs HAEAJIBbHOrO0 ras3a (6 1)




40 | Pacnpenenenue VYpok uzydeHus
MOJIEKYI HOBOTO
UJealIbHOTO Ta3a 1o MaTepuaia
CKOpOCTSIM. (Jtexrust)

41 | Temmnepartypa. VYpok uzydeHus

HOBOTO
MaTepuaia
(Jrexrus)

42 | OcHOBHOE Ypok usyueHus

ypaBHeHue MKT HOBOTO
MaTepuana
(Jtexrust)

43 | YpaBHeHus Ypok uzyuenus
COCTOSIHHS HOBOTO
UJICATHHOTO Ta3a. MaTepuaia

(Jexuus)
44 | W3omporiecchsl. Ypok u3ydeHus

HOBOTO
Marepuaa
(Jmexuus)

dusnyeckast MOAEIb UACATBLHOTO
raza. MakpoCcKOM4eckue u
MUKPOCKOIIMYECKUE TTapaMETPhI
AOcCooTHas TEMITEpaTyp Kak
Mepa CpelHe KUHETHYECKOU
SHEPrUM TEIJIOBOIO ABUKECHHUS
YaCTHUL BELIECTBA, LIKAJIbI
KenbBuna, Llenscus, @apenrenra
AOGCONIOTHBIN HYJIb TEMIEpaTypbl
CBs13b MeX1y TEMIIEpaTypPHBbIMU
mkanamMyu CKOpOCTh TEIIOBOTO
JBUKEHMS MOJIEKya JlaBienue
aTMochepHOro Bo3ryxa
[laBieHnue rasa, BbIBOJ OCHOBHOI'O
ypaBHeHuss MKT

KoHuenTpanus Mosiekyn
UJEaIbHOTO raza MPUHOPMAJIbHBIX
YCIIOBUSIX, BBIBOJI Y DaBHEHHE
Knaitnepona-MeHneneeBa Ananus
(opMyIIbI OCHOBHOT'O YPaBHEHHMS
MKT IlonsTue nzonporuecca B
rase u30TepMHUECKUil, N300apHBbIi
Y MU30XOPHBIN MPOLECCHI UX
OIpEEIICHNUs, MAaTEMAaTUYECKUE
BBIPAXEHUS UTPAPUKH.

Monens ueanbHOro rasa.
YpaBHEHHE COCTOSIHUSA
UJEAIIBHOTO ra3sa.

3HaTh: CMBICIT (PU3UYECKUX BEITUYMH:
TeMIiepaTypa.

YMeTh: enaTh BLIBOJ Ha OCHOBE
sKcriepuMeHTa. OOBACHATH IPUUUHY
naBieHue rasa Ha ocHose MKT.
[TonnMate U yMeTh UCIIOJIB30BATH
ra3oBbI€ 3aKOHBI JIs1 O0BICHEHUS
TEIJIOBBIX SIBJICHUN B MPUPOJIC U B OBITY.
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JlaGopaTopHas
pabora Ne 3
«3yuenue
HU30TEPMHUYECKOTO
IpolLecca B raze».

Ypok-
MPaKTUKYM

[TpoBeneHue ONBITOB IO
U3Y4YEHUIO CBOWCTB ra3os,
KHUJIKOCTEH U TBEPABIX TEJ,
TCIJIOBBIX ITPOLCCCOB U
arperaTHbIX IIpeBpalleHUH
BEILIECTBA.

Tema 3. Tepmoagunamuka (64)

46 | BuyTpeHHsis Ypok uzydenust | MoseKyIsIpHO KHHETHYECKas
sHeprusi. CrocoOsbl HOBOTO TpPaKTOBKa BHYTPEHHEH dHEpruu
ee U3MEHEHHUSI. MaTepuaia Tena. BeiBon hopmyib

(Jexuus) BHYTPEHHEHN YHEPTUU UICAIBHOTO
raza CriocoOb! U3MEHEHUS
BHYTPEHHEHN DHEPrUu rasa:
TEMI000MEeH U COBEpIICHUE
pabotsl. TexHuueckas
TEepPMOJIMHAMMKA, BHYTPEHHSS
SHEPrusl, YUCIIO CTENECHEN
CcBOOO/IBI, TEIIOOOMEH,
KOJIMYECTBO TEIUIOTHI, (hopmya
JUI pacyera BHYTpPEHHEH sHepruu
U/ICTBHOTO ra3a

47 | Pabora rasa mpu KomOunupoBan | Pabota rasza npu n30XopHOM,
u30mpolIeccax. HBIN n300apHOM, H30TEPMHUYECKOM

npouecce ['eomeTpruuecKkuii CMbICIT
paboThI raza. 3aKOHBI

48 | 3akoHBI Ypok usydenus | ePMOIMHAMIKH. 3aIich
TEPMOJIMHAMUKH. HOBOT'O ypaBHenHii 1 3aKoma
Ilepaeri sakon Marepuana TEPMOJMHAMHKH U UX QU3NICCKUAN
TEPMOJIMHAMUKH. (JIexrust)

cmeich dDazoBbie Nepexobl:

3HaTh: cMBICH (PU3MUECKUX BEIUYMH:
BHYTPEHHSS DHEPIHsI U KOJIMYECTBO
TEIUIOTBI, BJIa)KHOCTb BO3/lyXayYMeTh.
OTIMCHIBATH M OOBSCHSTH

CBOMCTBA KUAKOCTEN U TBEPBIX TEJl HA
OCHOBE 3aKOHOB TEPMOJINHAMMUKHU.
[IpuBoaNTE IPUMEPBI UCIIOJIB30BAHUS
3aKOHOB B KH3HU U TEXHUKE, YMETh
OLICHUTH BIMSHHUE Ha OPIraHU3M
YeJI0BEKa 3arpsI3HEHMS OKPYXKaroIen
CpEBI.




49 | JlaGopatopHast VYpoxk- YCIIOBUS IIEPEX0/1a, IOHATHE
pabota Ne 4 IIPaKTUKYM KPUTHYECKON TEMIIEpATyphl
«3mepenue Ucnapenue n koHaeHcanus
yIeIbHOU TemuioBble MalIMHBI U pa3BUTHE
TEIJIOEMKOCTH TEXHUKHU POJIb TEIUIOBBIX MAIIUH B
BELIECTBAY. JKU3HU YEJIOBEKAa U OXpaHa
OKpYXKarollen cpesbl
50 | Temmossie Ypox — IIepBbIil 3aKOH TEPMOAVMHAMUKH
ABUTATENN 1 OXpaHa ceMUHap JUTSt H30TIPOTIECCOB
OKpYy’Katorien TerutoBol IBUTaTeNb, 3aMKHYTHIN
CPE/IbL. IUKII, KIIJ, TEJIOBOTO
asurarens, uuki Kapao
51 | Bropoii 3akoH Ypok u3yueHus | OfpaTuMble B HEOOPATHMbIE
TEPMOJVUHAMUKHU. HOBOT'O IIPOLIECCHI, BTOPOI 3aKOH
MaTrepuaia TEPMOJUHAMUKH, U Py3us,
(JTeKist) 3aMKHYTasi CUCTEMA.
[Topsnox u xaoc. HeoGpatumocTs
TEIUIOBBIX ITPOLECCOB. TeruioBble
JIBUTATEJIM U OXPaHa OKPYKAIOIIEH
CpeJbl.
IIpakTHueckoe MpUMEHEHNE B
MOBCEHEBHOM KU3HU (PU3UUECKUX
3HAHWUM O CBOMCTBAX ra3oB,
KHUJIKOCTEW U TBEPBIX TeT; 00
OXpaHE OKPYKAOIIEH CPEIbI.
Tema 4. 3BykoBble BoIHbI. AKycTHKA (34)
52 | 3BYKOBBIC BOJIHBI. KomOunupoBan | 3ByKOBBIE BOJHBI U UX [lonsTHE BONHBI, YCIOBHE
HBIH pacnpocTpaHeHHEe B Cpeiax, CYLIECTBOBAHMSI BOJH

CKOpOCTh 3ByKa B BO3/IyXe€,
nH(]pa3ByK, yIbTPa3ByK.




53 | BricoTa. TemOp. 1 KomOunupoBan | Beicora. TemOp. ['poMKoCTh [TonsiTHe BHICOTHI 3ByKa, TEMOpA,
I'poMKOCTB 3BYKa. HBII 3ByKa. IHTEHCUBHOCTB 3ByKa rpoMkocty [IpuBenenne npuMepos
54 | KonrtposbHas 1 KoHnTtposb Cucremaru3zanus 3HaHUHU 110 TEME
pabora Ne 3 3HAHUHN
«MonexkynsipHas
buzuKay.
SJIEKTPOAUHAMMUKA (144)
Tema 1. CuJibl 3JIEKTPOMATHUTHOT0 B3aUMOAEeHCTBUS HEMOABUKHBIX 3apsiaoB (6 1)
95 | DiemeHTapHBIN 1 KoMOuHMpoBaH | DieKTpUYecKuil 3aps, 3HATB: CMBICT IOHATHUS IIEKTPUUECKOE
AIIEKTPHUYECKHI HBIN JUCKPETHOCTH 3JIEKTPUUECKOTO noJe, 3akoH Kynona, cmbici
3apsi. 3apsiaa, B3auMOJICHCTBUE (bu3MUecKOil BETUYNHBI«IEKTPUIECKHIA
KBanroBanue AIIEKTPUYECKUX 3apsI0B 3apsay, HAMPSYKEHHOCTh
3apsja. ANEKTPUYECKOT OO
YMeTh: HaXOAUTh BETMIUHBI 10
56 | Daekrpuzanus Tel. 1 KoMmOuHupoBan | Dnekrpusaius Tell, 3aKOH ¢bopmynam.
3aKOH COXpaHEeHHUs HBIN COXpaHEHHUs 3apsja
AIIEKTPUYECKOTO
3apsna.
57 | 3axon Kynona. 1 KomOunupoBan | Toueunslii 3apsa, 3akoH Kynona,
HEIN cuna Kynona, enunania
AIIEKTPUYECKOTO 3aps/a,
AIIEKTPOCTATUYECKUE U
TPaBUTALMOHHBIE CHIIBI




58 | DnekTpuueckoe 1 KoMmOuHupoBan | MaTepHaluCTUYHOCTh
noJe. HBIN AIIEKTPUYECKOTO TIOJIS.
HanpspbkeHHoCTh HanpspbkennocTtsb
AIIEKTPOCTATUYECKO AIIEKTPOCTATUYECKOTO IO,
'O MOJIA. €IMHULIA HAIPSKEHHOCTH,
HaNpaBJICHUE BEKTOpa
HANPSKEHHOCTH
59 | Jluaum 1 Kom6unmuposan | I'paduueckoe m3obpakenue
HANPSHKEHHOCTH HBIi AIIEKTPUYECKOTO TOJIS, TUHUU
AIIEKTPOCTATUIECKO HaNpsHKEHHOCTH.
'O TMOJIA.
60 | KonrponbHas 1 Koutpons CucremaTtu3zanus 3HaHUH 110 TEME
pabota Ned «Cubl 3HaHUHN
AIIEKTPOMArHUTHOTO
B3aUMO/JICICTBUS
HETIOJBIKHBIX
3apsI0BY.
Tema 2. JHeprus 3JIeKTPOMATHUTHOT0 B3aUMO/1eiiCTBHUSI HEMOABUKHBIX 3apsa/10B (8 1)
61 | Pabora cun 1 VYpok usyuyenust | AHaJorus JABM)KEHUS YacTHULl B 3HaTh: onpe/esieHne U CMbICI
AIIEKTPOCTATUYECKO HOBOT'O AIIEKTPOCTATUYECKOM U (bu3nUecKrX BEIMYMH: TOTEHIHAI,
T'O TIOJISL. Marepuaa IPaBUTAIIMOHHOM TOJISIX, POpMyIa |TOTEHIMATbHAS YHEPTUS DIEKTPUIECKOTO
(JIexrust) MOTEHIMAJIBLHON SHEPTHH T0JIs1, AIIEKTPOEMKOCTb, KOHJIEHCATOP.
B3aWMOJICHCTBHS TOUEUHBIX HmeTpb mpencTaBieHne ¢ TOYKH 3pEHHS
3aps/ioB AJIEKTPOHHON TEOPUHU MPOBOAUMOCTHU O
62 | [Torenmman 1 VYpok uzyuenus | [loreHmuan — sHepreTudeckast Iporeccax, IIpOuCXOANINX B
AIIEKTPOCTATUYECKO HOBOTO XapaKTEepUCTHKA MOJIs, EAUHHUIA HPOBOJHMKAX 1 THIJICKTPHKAX,
IO IOJIAL. MaTepuaia MTOTEHIMANA, DKBUITOTEHI[HANbHEIe  |[[TOMEIIEHHBIX B SJIEKTPUIECKOC ITOJIC.
(nexis) OBEPXHOCTH, Pa3HOCTb HmeTsb npeacTaBieHue o TOM, U4TO

MMOTEHIINAIOB

HAJINYNUEC DHCPIrUHN Y SJICKTPHUICCKOI'O ITOJIA
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DJIEKTPUYECKOE
I10JIE B BEILIECTBE.

Ypok uzyueHus
HOBOT'O
MaTepuaia
(Jtexrust)

CB0OOHBIC U CBSI3aHHBIE 3aPs/IbI,
MIPOBOJIHUK, TUAJICKTPUK,
MTOJTYITPOBOTHUK
JusnexTpudecKkasnpoHUIIaeMOCTh
BEIECTBA

64 | JAudnexkTpuku B Vpok uzydenus | IlomsipHble U HENOJIAPHBIE
JJEKTPOCTATUYECKO HOBOT'O JUDJIEKTPUKH, TIOJIAPU3ALUSL
M I0JIE. marepuaia JIUDJIEKTPUKA, OTHOCUTEIIbHAS

(JIexuust) JURJIEKTpUYECKas IPOHULIAEMOCTD
cpenbl

65 | IIpoBonHUKH B KomOunupoBan | Pacnpenenenue 3apsos,
IIEKTPOCTATUYECKO HBIN AIIEKTPOCTATUYECKAS UHAYKLIUS,
M TIOJIE. UJCAIIbHBIA TPOBOJHMUK.

66 | DIEKTPOEMKOCTb KomOunupoBan | Dnekrpudeckas eMKOCTb,
YEIIMHEHHOTO HBIN €IMHULBI 2JIEKTPOEMKOCTH,
IIPOBOHUKA U KOHJIEHCATOp
KOHJIEHCATOPA.

67 | Dueprus Kom6unmnposan | [loTeHuuanbHas 3HEprust jiacTUH
AIIEKTPOCTATUYECKO HBIN KOHJIeHcaTopa, 0ObeMHast
IO HOJI. IJIOTHOCTb SHEPTUU

ANEKTPOCTATHYECKOTO I1OJIs,
eIMHNIA O0OLEMHOM MIIOTHOCTH.

SBIIETCS IPU3HAKOM MaTEePHAIbLHOCTH
ANEKTPUYECKHUX IOJIEH.
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KonTponbhas
pabora Ne 5
«JHeprus

SJICKTPOMAariuTHOT O
B3 aHMOHCﬁCTBHH

HCTIOABMXKHBIX
3apA10B».

KonTpons
3HAHUM

CI/ICTCMaTI/I3aL[I/IH 3HAHUM 10 TEME
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Ananuz
KOHTPOJIbHOU
paboTsl

70

[ToBTOpEHUE U
00o0mieHne
M3YYEHHOT O
Marepuaia

Ypoxk 06006111€e-
HUS U CUCTEMa-
TH3aIMH
3HAHUMN

Pemenue 3agau




KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
Ne Koa- HJaranp
J1eMeHTHIOCHOBHOT 0 TpeOoBaHMs K YPOBHIO OATOTOBKH
ypo- Temaypoka Boyac| Tumypoka OBe/ICHUS
Ka OB (00s13aTe/ILHOI0) COJepPKAHUSA yuyalmxcs
1 2 3 4 5 6 7
MAT'HUTHOE ITOJIE (5 4.)
1 B3aumopeiictBue 1 Ypok n3ydyenust | BzanmonelicTBre IpOBOJIHUKOB C 3HaTh: CMbICH (U3NYECKUX BEJIUYUH!
TOKOB. MarauTHoe HOBOTO TOKOM. MarHuTHbIE CUJIBL. MarHUTHBIE CUJIbl, MATHUTHOE I10JIE.
ToJIe. MaTepuaia MaruutHoe nosne. OCHOBHbIE
CBOICTBa MAarHUTHOTO MOJIS.
2 Bekrop marHuTHOM 1 Ypok uzydenuss | Bekrop MarHUTHON MHIYKIUU. 3HaTh: NpaBuUiIo «OypaBUMKa», BEKTOP
UHAYKIMHU. JInHNN HOBOTO [TpaBuio «OypaBuuKar. MarHUTHOM MHIYKIIMH.
MarHUTHOTO TOJI. MaTtepuaia [IpumeHsTh TaHHOE MPaBUIIO IS
OIIpECIICHUS HAPaBJICHUS JINHUI
MarHMTHOT'O TOJISl M HAIIpaBJICHUS TOKa B
IIPOBO/IHUKE.
3 Monyns BekTOpa 1 KomOunupoBan | 3akon Ammepa. Cuna Ammnepa. ITonumaTthb cMbICT PU3NUECKUX
MarHUuTHOU HBIW YPOK [IpaBuio «ieBor pyKn». 3aKOHOB: 3aKOH Amriepa.

uHayknuu. Cuna
Awmrmepa.

ITpumeHeHne 3aKkoHa
Awmnepa. DIeKTpHYECKHI
TOK.

IHouumare cMbIch pusnueckon
BEJIMYMHBI: cuila AMIiepa.

IIpuMeHATH IPaBUIIO «JIEBOM PYKU»
JUTS OTIPEIEIICHNS] HAIIPABJICHUS
NENCTBUS CHIIBI AMIiepa (JTMHUIMA
MarHuTHOTO IT0JIsI, HAIIPABJIECHUS TOKA B
MIPOBOHUKE).

Hcnoan3oBath GpopMyisl Ipu pelieHun
3a1ad.




N3mepenne Ypok- N3MepeHnrie MarHuTHOM OTpabaThIBalOT MPAKTUYECKUE HABBIKK
MarHuTHOMN IIPaKTUKYM UHAYKLNH. paboThI ¢ mpubopamu.
WUHIYKLHH.
MaruaurtHoe noie. Ypok MarnuTHOE 1osie. [IpuMeHAIOT NOJTy4eHHbIE 3HAHUS Ha

IIPUMEHEHHUS IIPaKTHUKE.

3HaHUU U

YMEHUH

IJIEKTPOMATIHUTHAA UHAYKIUA (4u4.)
SBnenue KomOuHupoBan | DieKTpOMarHUTHas MHIYKLUS. Ionumare cMbica GpU3MUECKOTO
AJIEKTPOMATrHUTHON HBIN YPOK MarsHuTHBIN ITOTOK. SIBJICHUS: DJICKTPOMArHUTHAS UHYKLIM;
WUHIYKLHH. B3anmocBs3b 2JIEKTPUYECKOTO U CMBICJT (PU3UYECKOI0 3aKOHA: 3aKOH
MarauTHbIN TOTOK. MarHUTHOTO TOJEN. 3JIEKTPOMArHUTHON UHIYKIIMH.
3aKoH IMonumare cMbich pusnueckon
AIIEKTPOMAarHUTHOM BEJIMYMHBI: MATHUTHBINA MTOTOK.
WUHAYKLHH. Hcnoan3oBath GpopMyssl Ipu peLieHnn
3a/1a4.

N3ydeHue siBIEHUS Ypok- ONeKTpOMarHUTHAsI NHYKIIHSL. OnuchIBalOT U 00bACHAIOT
ANIEKTPOMATHUTHOMN MIPAKTUKYM (puznyeckoe sBJIeHUE:
WUHAYKLHH. INEKTPOMAarHuTHasi MHAYKLHS.
CamounHayKIus. KomOunupoBan | SIBneHHe CAMOMHIYKIIHMH. OnuceIBalOT M 00bACHAIOT
NHIyKTUBHOCTB. HBIN YPOK. NHIyKTUBHOCTS. (puznyeckoe sABJIEHHE: CAMOMHIYKIHUSA.

Onextpoasuxkymmas cuna (3/1C)
CaMOMHTyKIUH.

IToHuMaT CMBIC] PU3HYECKOMT
BECJIHYUHBI: THIYKTHBHOCTD.
IpumensitoT GopMyIbl IpU pemIeHun
3a/1a4.




9 OHeprus KoMOuHupoBan | DHeprusi MAarHUTHOTO TOJIS. IMonuMarT cMbIC Ppu3nyecKoi
MarHUTHOTO TIOJIS HBIA YPOK. DIEKTPOMarHUTHOE TOJIE. BeJIMYMHBI: DHEPTHsl MATHUTHOTO TOJIA,
TOKa. [IpoBeneHue OMBITOB MO ANEKTPOMArHUTHOE TOJIE.
DIIEKTPOMArHUTHOE WCCJICIOBAHHIO SIBJICHUS IIpumeHsiloT GOPMYIIBI IPU PELICHUH
noJe. AIIEKTPOMArHUTHOM UHIYKIIUH, 3a1ad.

AJIEKTPOMArHUTHBIX BOJIH,
BOJIHOBBIX CBOICTB CBeTa.
KOJIEBAHUSA U BOJIHBI (10 4.)

10 | CBoOoanbie u Kom6unupoBan | OTKpBITHE 2J1€KTPOMArHATHBIX IonumaTe cMbICT GU3UUECKUX SIBJICHUM:
BBIHYKICHHBIC HBIH YPOK. koseOanuii. CBoOOHBIE U CBOOOHBIE U BBIHYK/JCHHbBIE
3JICKTPOMAarHuTHBIC BBIHYXKACHHBIC SJICKTPOMArduTHBIC KoJIeOaHusl.
KoJIe6aHusl. ANIEKTPOMArHUTHBIC KOJICOAHNS.

11 | KonebarenbHbIi Kom6uuupoBan | YCTPOHCTBO KOIEOATEIHEHOTO 3HaTh YCTPOMCTBO KOJIEOATEITHLHOTO
KOHTYP. HBII YPOK. koHTypa. [IpeBpaiienue 3Heprun B | KOHTypa. XapaKTePUCTHKU
[TpeBparenue KoJieOaTeIbHOM KOHTYPE. AJIEKTPOMATrHUTHBIX KOJICOAHHM.
SHEPTHUH MPU XapaKkTepUCTUKH OOBSCHATDH MPEBPACHUE YHEPTUU TIPU
SICKTPOMAarHuTHBIX ANEKTPOMArHUTHBIX KOJIEOaHHI. AIIEKTPOMATrHUTHBIX KOJICOAHUSIX.
KOJIe0aHUsX.

12 | TlepemeHHBII Komounuposan | Ilepemennsiii Tok. Ilomyuenne IMonumaTh cMbICT PU3HUECKOM
AIIEKTPUYECKUI TOK. HBIA YPOK. MIEPEeMEHHOT0 TOKa. Y paBHEHHE BEJIMYUHBI (IEPEMEHHBIN TOK).

OJIC, HanpsKeHUs U CHIIBI JJTs1
MEPEMEHHOT0 TOKa.

13 | I'enepupoBanue Kom6unupoBan | I'eHeparop nepeMeHHOro TOKa. IMonumMaTp NPUHIUN TEHCTBUS
AIIEKTPUIECKOM HBIH YPOK. Tpanchopmaropsi. reHeparopa MepeMeHHOT0 TOKa.
SHEPTHH. 3HAaTH YCTPOWMCTBO M MPUHITUN IEHCTBUS

Tpanchopmaropsl.

Tpanchopmaropa.




14 | TIpowusBoacTBo, KomOunupoBan | IIpon3BOACTBO 3JIEKTPOIHEPTHUN. 3HaTh C1IOCOOBI IPOU3BOICTBA
nepeaaya HBIN YPOK. Tunel anexkrpoctaniuil. [lepenaua | snexrposnepruu. HazpiBaTh OCHOBHBIX
U UCTOJIb30BaHUE anexTpo3nepruu. [lopsienue NOTpeOuTeNeH 3IEKTPOIHEPTHH.
AIIEKTPUYECKON 3¢ PEKTUBHOCTH UCIIOIB30BAHUS 3HaTh criocoObl epeaaun
SHEPTUH. ANEKTPOIHEPIHHU. AIIEKTPOIHEPTUHU.

15 | DnekrpomMarHuUTHBIC KomOunupoBan | DJIeKTpOMarHUTHbIE KOJICOaHUs. 3HaTh OMNpee/IeHNs TOHATHA.
koneOanus. OCHOBEI HBIH YPOK. OCHOBBI JIEKTPOAMHAMUKH. 3HaTh (pu3HUeCKUe BETHUUHBI.
AJIEKTPOIMHAMHUKHU.

16 | KoutposbHas Ypox DNEeKTPOMArHUTHBIE KOJIEOaHMUs. IIpumensTs GopMysbl IPHU PEIICHUN
paborTa. KOHTPOJISL. OCHOBBI 3JIEKTPOAMHAMUKH. 3a/1ay.

17 | DnexkrpomarHuTHas KomOunupoBan | DIEKTPOMarHUTHBIE BOJHBI. 3HaTh cMbUT Teopun MakcBeia.
BosHa. CBoMCcTBA HBIH YPOK. Teopus MakcBenna. OO0BbSICHUTH BOSHUKHOBEHHE U
9JIEKTPOMATrHUTHBIX Teopust nanpHOACHCTBUS U pacnpocTpaHeHHEe dJIEKTPOMArHUTHOT'O
BOJIH. Onn3KoIeHCTBUS. BO3SHUKHOBEHUE | 1oy

1 pacipoCTpaHCHUC OnuchIBaTh 1 00bACHATH OCHOBHBIE
SJICKTPOMATHUTHOT'O MOJIA. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
OcHOBHBIE CBOICTBA

AJIEKTPOMArHUTHBIX BOJIH.

18 | Uzobperenue paauo KomOunupoBan | YCTPOHCTBO U NPUHLHKI JIEUCTBHS | OnuchbIBATH U 00BSICHATD TPUHLUIIBI
A.C.ITonoBbIM. HBIU YPOK. pamuonpuemaunka A.C.Ilomosa, paboOTHI PaIuOCBS3H.

[TprHIMIIBL
PaaNOCBS3H.
AmMmatyaHas
MOIYJISIIUSA.

NMPUHIUIIBI paIHOCBA3H.

3HaTh YCTPOICTBO Y NMPUHIUI AEHCTBUS
pannonpuemHuka A.C. ITonosa.
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Pacnpoctpanenue
PaaMOBOJIH.
Pagunomokarust.
IlousTue

O TEJICBUACHUMU.
PazButne cpeacTts
CBSI3H.

KomOunupoBan
HBIN YPOK.

Jlenenue paauoBOJIH.
Hcnons3oBanue BOJIH B
paauoBenianuy. Paguonoxarus.
[Ipumenenne painoaOKaluy B
texHuke. [IpuHiuns npueMa u
IIOJIyYEHUS TEJIEBU3UOHHOTO
Hn300paKeHUsI.

PasButHe cpencTs cBsA3M.
OO®bsicHeHHE yCTPOWCTBA U
IIPUHIINAIA JEUCTBUS TEXHUUECKUX
00BEKTOB, MPAKTUYECKOE
npUMeHeHne GU3NYECKUX 3HaHUN
B [IOBCETHEBHOM KU3HMU:

IPU UCIIOJI30BAaHUM MUKPO(DOHa,
JTMHAMHKa, TpaHncpopmaropa,
TesnedoHa, MarHUTO(OHa;

Jutst 6e30macHoro oOpalieHus ¢
JIOMAIIHEN JIEKTPOIIPOBOIKOM,
OBITOBOM JIEKTPO- U
paznoannaparypoi.

OnwuceiBaTh GU3NICCKHUE SBICHUS:
pacrpocTpaHeHHe PaJHoBOIIH,
panuomnokanus. [IpuBoIuTh MpUMEpHI:
MIPUMEHEHUE BOJIH B PaIMOBEIAHNUH,
CPEJICTB CBSI3H B TEXHHKE, PAJHOTOKAIINN
B TexHUKe. [[oHMMaTh MPUHIIUTIBI U
MOJTyYeHHE TEIICBU3NOHHOTO
HU300pakeHHUSI.

OIITUKA (134.)
CaeToBbl€ BOJIHBI (74.)

20

Pa3ButHe B3rI910B
Ha NPUPOJy CBETA.
CxopocTsb cBera.

Ypok uzyueHus
HOBOTO
MaTepuaa.

Pa3Butue B3rIIs10B Ha IPUPOTY
cBeTa. BoTHOBEIE CBOMCTBA CBETA.
I'eomeTpuyeckas u BOJHOBAs
ontuka. OnpeneneHue
CKOPOCTHCBETA.

3HAaTH pa3BUTUE TEOPHUH B3TISAIO0B Ha
MIPUPOJIY CBETA.

[TornMath cMbICT GU3HUYECKOTO MOHSATHUS
(CKOpOCTH CBETA).




21 | 3aKOoH OTpaKEHUS KomOuHupoBan | 3aKOH OTpa)K€HUs CBETA. IHonuMaTh cMbICI GU3UUECKUX 3aKOHOB!
CBCTA. HBIA YPOK. HOCTpOGHI/Ie H306pa)KeHHfI IIPUHIIAIL T'roiirenca, 3aKoH OTPAXCHUA
B IUIOCKOM 3€pKaJie. CBCTa.
BbINOJIHATHL TIOCTPOCHUE H300paKEHUN B
IIJIOCKOM 3€pKalle.
Pemars 3anaun.

22 | 3aKoH NpeIoMIICHUS KomOunupoBan | 3akoH MperoMIICHHs CBETA. [ToHnMaTh cMBICT (PU3MUECKUX 3aKOHOB

CBETA. HBII YPOK. OTHOCHUTENBHBINA U a0COIOTHBIN (3aKOH TpeoMJIeHUS CBETa). BBITIONHATH
MOKa3aTeb MPEJIOMIICHHS CBETA. MOCTPOCHHUE H300paCHHIL.

23 | Jl/p. Ne3 Ypok- N3mepenue nokasarens BBINONHATE U3MEPEHHE [TOKA3ATENSA

«M3mepenne MPAKTUKYM. peJIOMJICHUS CTEKJIA. MpPEIOMIICHMS CTCKIIA.

IIOKa3aTes

IIPEJIOMIICHUS

CTEKJIa».

24 | ducnepcus cBera. KomOunupoBan | Jlucnepcus csera. [ToHnMmaTh cMbICH (PU3MUECKOTO SBICHUS
HBIN YPOK. (mucmiepcus cBeTa).

OOBsCHATH 00pa30BaHUE CIUIOIIHOTO
CIIEKTpa MNP JAUCIIEPCHH.

25 | HUnrepdepenums Komb6unupoBan | MHtepdepenuus. IMonumaTthb cMbICa pU3HUECKUX SBICHUI:
CBCTA. HBIA YPOK. EcTecTBEHHBI U MONAPU30BaHHEIH | UHTEPQEpEHIHs, TMPPaKLHL.
[Tonspuszanus ceera. CBeT. OO0BSICHATH yCIIOBHE MOJIYYEHHUS
I[I/I(I)paKI_II/ISI HpI/IMCHCHI/IC MOJIAPU30BAHHOTO YCTOﬁqHBOﬁ HHTep(bepeHHHOHHOﬁ
CBETOBBIX BOJIH. CBeTA. KApTHHBI.

Judpaximonnas Judpakuus ceera. IMonumaTes cMbIcT GU3UUECKUX TTOHSITHIA:
pelieTka. €CTECTBEHHBIN U MOJIIPU30BAHHBIN CBET.

IIpuBoaAMTH TpUMEPHI IPUMEHEHHUS
MOJISIPU30BAHHOTO CBETA.




26 | I'ma3 kakonTHueckas Ypok- I'nas. JledexTsl 3peHusl. AHaAIA3UPYIOT CXEMBI U PUCYHKH
cucrema. JI/p.Ne4., MPaKTUKYM ONTHUYECKOIN CHUCTEMBI IJ1a3a.
orpenieneHne
CHEKTPaAIbHBIX
TpaHuIl
9yBCTBUTEIHHOCTH
YeJI0BEYECKOTO
riasa.

N3nydenue u cnexkrpsl (34.)

27 | Bugsl usnydeHuil. Ypok Bunpl n3inydeHnii 1 ICTOYHUKOB 3HaTh 0COOEHHOCTH BU/I0B U3IyUCHHU,
VcTounuku cBera. MIPUMCHEHHSI cBeta. llIkana 3IeKTpOMarHUTHBIX | HIKATY 3JIEKTPOMAarHUTHBIX BOJIH.
[Ixana 3HaHUHU U BOJIH.
3IEKTPOMArHUTHBIX YMEHUH.

U3IIy4CHU.

28 | Uudpakpacuoe u KomOunupoBan | Uuppakpacuoe u 3HAaTBH CMBICT PUBUYECKUX TTOHSATHI:
YIbTPadHOIETOBOE HBIN YPOK. yIbTpaduoIECTOBOE U3TyUCHHE. nH(]ppakpacHOe U3ITyUYCHHE,
U3JTy4YCHHE. PentrenoBckue nyun. Bunbt yIbTPapuOIETOBOE U3IyUCHHE.
PenrrenoBckue 3JIEKTPOMArHUTHBIX U3Ty4EHHH. 3naTh peHTreHOBCKHE JTy4H.

JTyHH. Pas/IM4HbIC BB IIpuBoaMTH TPUMEPHI IPUMEHEHHUS B
2NEKTPOMATHUTHBIX M3MydeHni n | LoxHAKC PasiIMiHbIX BUIOB
HX IPAKTHUECKOE IPHMCHEHHE. AIEKTPOMATrHUTHBIX U3TyYCHHM.

29 | KonrponbsHas pabota VYpoxk CaetoBble BONIHBI. M3nyueHue u YMeTh NpUMEHSTh [TOJIyY€HHbIE 3HAHUS

No2 «CBeTOBEIE KOHTPOJISL. CIIEKTPBI. Ha IPAKTHUKE.

BOJIHBI. I/ISJ'IyLICHI/IC n
CIICKTPBI»

JJIeMeHThI TEOPUH OTHOCUTEJIBLHOCTH (3 4.)




30 | 3axoHsI Kom6unuposan | IloctynaTsl Teopuu 3HATH OCTYNIAThl TEOPUU
JJIEKTPOAUHAMUKU U HBIH YPOK. OTHOCHUTEIBHOCTHA DUHIITEHHA. OTHOCUTEIBHOCTU DHUHIIITENHA.
MPUHLIUIL
OTHOCHUTEJIbHOCTH.

ITocTynatel Teopun
OTHOCHUTEJIbHOCTH.

31 | 3aBHCHMOCTH MaccChl Komb6unupoBan | PenstuBucrckas quHamHKa. IMoHUMAaTh CMBICI TOHSTHS
OT CKOPOCTH. HBIN YPOK. «PENATUBUCTCKASI TUHAMUKAY.
PenaruBucrckas 3HaTh 3aBUCHUMOCTh MAacChl OT CKOPOCTH.
JTUHAMUKA.

32 | Cas3b Mexny KoMOuHMpoBaH | 3aKOH B3aWMOCBSI3M MacChl U 3HaTh 3aKOH B3aMOCBS3H MACChl U
MaccoOW U YHEpPTHEH. HBIH YPOK. SHEPTUH. SHEPTHUH, IOHATHE «IHEPTHUS TOKOS.

DHeprus NoKosl.
KBAHTOBASI ®U3UKA (134.)
CBeTOBbIC KBAHTBHI. ATOM U ATOMHOeE AP0 (74.)

33 | ®otorpdexr. KomOunupoBan | ['mnotesa [lnanka o kBaHTax. IToHMMAaTh CMBICIT SIBJIEHUSI BHEILIHETO
Teopus HBII yPOK. doTordpexr. doroaddexra.
doTtorddekra. ®DOTOH. 3HaTh 3akoHbI PoTodPdekTa, ypaBHEHHE

VYpaBHeHue DitHIITeHA 151
dhoTorddekra.

OitHmreitHa 115 hoTodrddexra.
O0BsICHATH 3aKOHBI PoTodPdeKTa C
KBaHTOBOM TOYKH 3PCHHUS, IPOTUBOPEUHEC
MEXJy OIBITOM U TEOPHEH.




34 | ®OTOHBI. Ypok [Tpumenenne HOTOIIEMEHTOB. 3HATh BEJIMUMHBI XapaKTEPU3YIOIIHE
Doroaddexr. IPUMCHCHHSI cBoiicTBa poTona (Macca, CKOPOCTb,
[Ipumenenue 3HAHUH U SHEPTUsl, UMITYJIBC); YCTPOUCTBO U
dororddexra. YMEHHIL. MIPUHIIMIT JCHCTBHS BAKYYMHBIX U

MOJTYIIPOBOTHUKOBBIX (DOTOAIIEMEHTOB.
O0BACHATH KOPITYCKYJISIPHO — BOJIHOBOM
JTyaTn3M.

IHonumaTe cmbICi runoressl ae bpoins,
MPUMEHSTH (OPMYITBI TIPU PEIICHUU
3ajad.

IIpuBOAMTH IIPUMEPHI IPUMEHEHUS
(hOTORJIEMEHTOB B TEXHUKE, IPUMEPHI
B3aUMOJICHCTBUS CBETA U BEIIECTBA B
MIPUPOJIC U TEXHUKE.

35 | Crpoenue aroma. Komb6unuposan | Omnbitsl Pezepdopna. IMonumarth cMbIca pU3HUECKUX SBICHUH,

OmneiTe Pesepdopaa. HBI YPOK. CTpoeHune aTomMaro MOKa3bIBAIOLIUX CJI0)KHOE CTPOCHUE
Pezepdopay.I'unoresa ne bpoitns o | aToMa.
BOJIHOBBIX CBOMCTBAX YaCTHII. 3HaThb cTpoeHue aToma 1o Pesepdopmy.
KopnyckynsipHO-BOTHOBOM
JTyalinu3M.
CooTHol1IeHrEe HEOoTIpeIeIeHHOCTE N
Ieiizenbepra.

36 | KBanroBbie KomOunuposan | I[lnanerapnas Mojens aToma. IHonumaTh KBaHTOBBIE NOCTYNATH bopa.
IOCTYJIAThI HBIH YPOK. KBaHTOBBIE TOCTYNATHI Hcnoan3oBath noctynatel bopa as

bopa. Jlazepsr.

Bopa. Jlazepsr.
CBolicTBa J1a36pHOTO U3ITy4YECHHUS.
[IpumeHeHne nazepos.

00BsICHEHUS] MEXaHNU3Ma UCITyCKaHUs
CBETa aTOMaMH.

HNMmerb noHsATHE O BHIHYXICHHOM
MHIYyLMPOBAHHOM U3JIy4CHUH.

3HaTh CBOICTBA J1a3€pHOr0 U3IY4EHUS.
IIpuBOAUTH ITPUMEPBI IPUMEHEHUS
Ja3epa B TEXHUKE, HayKe.




37 | JUpNe'5 Ypok- JIuHeityaTpie CIEKTPBI. YMeThb NpUMEHATh MOJYYEHHBIC 3HAHUS
«Habmonenue [PAKTHKYM Ha MIPAKTHKE.

JMHENYaThIX
CIIEKTPOBY.

38 | KontponbHas pabota VYpok koHTposisi | CBETOBBIE KBAHTHI. Pemraror 3agaun Ha 3aKOHBI
Ne3 «CaeroBbie Crpoenue atoma. dorosddexTa, onpeeaeHre Macchl,
KkBaHTbl. CTpOCHHE CKOPOCTH, SHEPTUH, HMITYJIbca (DOTOHA.
aToMay.

Du3uKa aTOMa U AaTOMHOIO0 s1/Apa (64acoB)

39 | OtkpbiTHE KomOunupoBan | OTKpbITHE €CTECTBEHHOI OnucepiBaTh U 00BSCHATH (DU3HYECKHE
panuoaKTUBHOCTH. HBIH YPOK. panuoaKTUBHOCTH. ABJICHUSA: PAJIMOAKTHBHOCTS, alb(a-,
Anbda- , Oera-, dusunyeckas npupojaa, CBONCTBa U Oera-, raMMa- M3JTy4eHHE.
ramMma- 0GIaCTH IIPHUMEHEHHS atb(a-, Gera, | SHATH 00IACTH IPHMEHCHH
U3IIyYeHHE. ramma — M3JIy4eHHH. anb(da-, Oera-, ramma-

W3JTyYEHH.

40 | CrpoeHue aTOMHOTO Komb6unupoBan | IIpoToHHO — HEUTPOHHASA MOJIETH ITonumatp cMbICl (U3HUECKUX TOHATU:
aapa. SAnepHbie HBIN YPOK. spa. CTPOEHHE ATOMHOTO A1pa, SJCPHbIE CUJIBL.
CHUJIBI. Monenu CTPOCHUA aTOMHOTO s1pa. HpI/IBOIlI/ITb IMPUMCPLI CTPOCHUS AACP

HI[epHLIe CUJIBL. XUMHNYECCKHX 3JICMCHTOB.

41 | DHeprus CBsI3U Komounuposan | Jlehekt Macchl v SHEPTHUS CBSI3U IMonumaTes cMBICT PU3HUECKOTO
ATOMHBIX fAJIEP. HEI YPOK. azpa. MIOHATUS: SHEPTHUS CBSI3U A1pa, 1e(peKT
SnepHble peaknuu. SnepHble peakuuu. Mmacc.

Pemarhb 3aaun Ha cocTaBlIeHHE
SIIEPHBIX PEAKIUH,

42 | eneHue siapa ypaHa. Komb6unupoBan | [lenenue siapa ypaHa. OO0BbsICHATSH JEICHUE 1P ypaHa,

Ilennele AnepHbIE HBIN YPOK. LlenHble saepHBIE pEAKLIUH. LCITHYIO PCAKIUIO.

pEaKInm.
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[Ipumenenue
AJIEPHOU DHEPIUH.
buonornueckoe
JIECUCTBUEC
PaAMOAKTUBHBIX
W3JTyYEHHUM.

KomOunupoBan
HBIN YPOK.

SnepHas sHepreTuka.

Bnusinne nonusupyrouein
paauanuy Ha )KMBbIE OPTaHU3MBI.
IIpuMeHeHue A1epHON dSHEPIUH.
buonornueckoe aeiictBue
PaAVOAKTUBHBIX U3ITy4CHUN.
Jo3a uznyuenus.

3aKOH paI0aKTUBHOIO pacrazia u
€ro CTaTUCTUYECKUN XapaKTep.
DJIeMEHTapHBIE YaCTUIIBI.

I[puBOAUTH IPUMEPHI UCIIOIH30BAHUSI
SIICPHOW SHEPTUH B TEXHUKE, BIUSHHS
PalMOAKTUBHBIX U3JYYCHUH Ha )KUBBIC
OpPraHHU3MBbl,

Ha3zbiBaTh criocoObl CHIKEHHS 3TOTO
BIIUAHUA.

[IpuBoAUTH IPUMEPHI SKOJIOTUIECCKUX
npo0JeM mpu paboTe aTOMHBIX
AJIEKTPOCTAHIIUI M HA3BIBATH CIIOCOOBI
peLeH s ATUX TPOOIeM.

@dyH1aMEHTaJIbHbIE
B3aUMO/JICUCTBUA.
44 | KontponbHas paboTa VYpok kouTposisi | PusmkKa aToma ¥ aTOMHOTO sJIpa. YMeTh NpUMEHATh NOJIyYCHHbIEC 3HAHUS
Ne4 «®Duzuka atoma Ha MPAKTHUKE.
¥ aTOMHOTO SI/Ipa»
EAUHASA ®PUSNYECKASA KAPTUHA MUPA (8 u.)
45 | 3naueHue PU3NKU KomOunupoBan | Egunas pusudeckas kaptuaa mupa. | O0bACHATH QU3HIECKYIO KAPTUHY
IUTsL OOBSICHEHUS HBIN YPOK. Mupa.
MHpa U pa3BUTHUSA
MIPOU3BOAUTENBHBIX
cui o01recTBa.
Enunas pusmnueckas
KapTUHAMHPA.
46 | CtpoeHue Kom6unupoBan | ConHeuHas cuctema. 3HaTh CTPOEHHE COJHEUYHOM CHUCTEMBI.
COJIHEYHOH CHUCTEMBI. HBIW YPOK. 3Be3/1bl 1 ICTOYHUKH UX YHEPTHUU. OnuceIBaTh ABMXEHIE HEOECHBIX TEI.
Paborats ¢ aTmacoM 3Be3gHOTO Heba.
47 | Cucrema 3emis — KomOunuposan | Ilnanera JIlyHa — enTMHCTBEHHBIHN 3HaTh CMBICH ITOHSTHH: TIJIaHETa, 3BE3/1a.
Jlyna. HBIN YPOK. CIIyTHUK 3€MJIN.




48 | VcTOYHUKH 3HEPrUu KomOunupoBan | Ucrounuku sneprun CosHIa. 3HaTh UCTOYHUKH HEPTUU U IPOLECCHI,
1 BHYTPCHHCC HBIA YPOK. Crpoenue Conniia. nporekaroire BHyTpu CoJHIIA.
ctpoenue ConHua.

49 | OOwue cBeneHUs O Komo6unuposan | ComHile — 3Be3za. OnuceiBath CoNHIIE KAaK HCTOYHUK
Connue. HBIN YPOK. ’KM3HM Ha 3emIie.

50 | dusmnueckas KomOunupoBan | 3Be3/bl U UCTOYHUKH UX IIpuMeHATH 3HaHUE 3aKOHOB (PU3HUKH
IPUPOJIa 3BC3 . HBIH YpOK. SHEPTUH. JUTsL OOBSICHEHUS TPUPOJIbI KOCMUYECKUX

00BEKTOB.

51 | Hawmal anaktuka. KomOunupoBan | CoBpeMEHHBIE MTPEICTABICHUS O 3HATB NOHSTHS: TAJIAKTHKA, HAIla

HBIH YpOK. MIPOUCXOXKACHUU U IBOJIOLUU lNanaktuka.
ConHua u 3Be3A.
lNanaktuka.

52 | IlpocTpaHCTBEHHBIC KomOunupoBan | Bcenennas. 3natp noustue «BceneHHas
MacIITaobl HBIH YpOK. [TpocTpaHcTBEHHBIE MacIITa0bI
HaOJIrOJaeMoi HaOrogaeMoii BeeeHHo.

Bcenennoi. [TprMEeHUMOCTh 3aKOHOB (PU3UKU

JUTsl 0OBbSICHEHUS IPUPOIBI
KOCMHYECKUX 00BEKTOB.
HaOmroneune u onucanue
JIBMOKCHUS HEOCCHBIX TEIL
[IpoBenenue uccieqoBaHmit
MPOLIECCOB U3IYYCHUS U
MTOTJIOIIEHMS CBETA, SIBJICHUS
dotorddekra u ycTpoucTs,
paboTarIMX HA €r0 OCHOBE,
pPaZMo0aKTUBHOTO pacmaja, padboTsl
na3epa, J03UMETPOB.

IHOBTOPEHME KYPCA ®U3UKHU 3A 10 1 11 KIIACC (13 4.)




53 | PaBHOMepHOE WU Ypok Tpaekropusi, cucrema oTcyera, 3HATB MOHSTHUS: MYTh, IEPEMEIICHUE,
HEPaBHOMEPHOE IIPUMEHEHHUS IIyTh, ICPEMEILCHUE, CKAJIAPHAS U | CKaJspHas U BEKTOPHBIE BEJINYUHBI.
IIPSAMOJIMHENHOE 3HaHUHN U BEKTOPHBIC BETMYHUHBI. YMmersb u3MepsATh BpeMsl, pacCTOsIHUE,
JOBUXKCHUC YMCHI/Iﬁ yCKOpeHI/Ie, YpaBHCHUE NBUKCHMU, CKOPOCTb U CTPOUTH rpaq)pnq/[_

rpaduueckas 3aBHCUMOCTh
CKOPOCTH OT BPEMEHH.

54 | 3axonbl HproToHA. VYpoxk SBnenue nunepuuu. Ilepsbrit ITonuMaTh: cMbICII 3aKOHOB
MPUMEHEHUS 3akoH HeroToHa. BTopoit 3akoH HerotoHa, sBiaeHue nHepuuu.
3HAaHUU U Herorona. Tperuii 3akon Herotona. | IIpumensiTe 3akonsl HeroToHa s
YMEHUH OIpEEIICHUS] PABHOAECHCTBYIOIIEN CHUIIBI

1o ¢popmyiie u o rpapuxy V(t).
OnpenensiTs 110 rpaguKy HHTEPBAJIbI
IEUCTBUS CHUIEL.

IIpumensaTh GopMyIbl IpU pELIEHUN
3aj1ad.

55 | Cunsl B mpupoze. Ypok 3aKOH BCEMUPHOTO TATOTEHUS; 3HaTh 3aKOH BCEMUPHOI'O TATOTEHUS,
NpUMEHEHUS CHJIBI TSKECTH, YIIPYTOCTH, TPEHHUS. | TOHATHUS: 1edopMalys, CUila yIpyrocTH,
3HAHUN U TSYKECTH, TPEHMUSI, BEC TEJIA.
yMEHUU ¥YMetsb pemaTh MpocTenime 3a1auu.

56 | 3aKoHBI cOXpaHEHUS Ypoxk Nmnynbe. 3akoH coXpaHEHUs 3HATB:3aKOH COXpAaHEHUs UMITYJIbCA,

B MCXAaHHKC. OPUMCHCHMUS MMITyJbCAa. 3aKOH COXPAaHCHUS YHEPrur, rpaHUIbI
3HaHUU U 3aKOH COXpaHEHUs SHEPTHH. [IpuMEHNMOCTH 3aKOHOB COXPAHEHMS.
yMEHUI Pabora. MouiHocTs. DHeprusi. OO0BSICHATHL U NPUBOAUTD IIPUMEPHI

MPAKTUYECKOTO UCIIOJIB30BaHUS
(bU3NIECKUX 3aKOHOB.

57 | OcnoBbl MKT VYpox VYpaBHenue Menneneesa — 3Hars! IUIAHETAPHYIO MOJEIIb

['a30BbIC 3aKOHBI. [IPUMEHEHUS Kiaiinepona. M3onpoueccel. CTPOEHHUS aToma, omnpeneaeHue
3HAHUU U HA30IPOLIECCOB.
YMEHUi Honumare puznueckuii cmpicn MKT.

I[puBoaUTH IPUMEPHI, OOBICHSIOIINE
ocuorurnie nonoxenaus MKT




58 | B3aumnoe Ypok Hcnapenue, KoHAeHCAUS. 3HaTh OCHOBHBIE ITOHATHS.
HNpeBpaIicHrue OPUMCHCHMUSI Kunenue, B1a)xHOCTb BO3ayXa. O0BscHATH Ipeo0pa3oBaHNe YHEPTUU
’KUJIKOCTEH U ra3oB. 3HAHUU U [Tcuxpomertp. IpHU U3MCHECHHUH arperaTHoro

yMEHUI Temnonepenaya. COCTOSIHHS BEILECTBA.
KonnuecTBo TEmIOTHI.

59 | CaoiicTBa TBEpABIX Ypok bpoyHOBCKOE IBUKEHHE. 3HaTh BHYTPEHHEE CTPOCHHUE BEUIECTBA.
TeJ, XKUIKOCTEN U IPpUMCHEHHUS CTpoeHHe BEIIIECTBA.
rasos. 3HaHUU U

YMEHUU

60 | TemuoBble ABIEHHUS. Ypok IIpoueccel nepenayu Tera. 3HaTh onpejencHUe BHYTPEHHEN
MIPUMCHCHUA TenoBble IBUTATENN. SHEPIuu, CHoCOOBI €€ U3MEHEHMUS.
3HAHUU U OO0BSICHATH IIPOLIECCH TEIIONEpeay.
YMEHUIN

61 | DnekTpocTaruka. Ypok DneKTpuuecKui 3aps. 3HaTh BUbI 3aps10B, 3aKoH KynoHa,
MIPUMEHEHHUS 3akoH Kynona. Konznencaropsl. JJIEKTPOEMKOCTh. BUIbI KOHIEHCATOPOB.
3HAHUU U
YMEHUH

62 | 3aKoHBI Ypok 3axon Owma. 3HaTh 3axoH OMa. Bunpel coequneHuit.
IIOCTOSIHHOTO MIPUMEHEHHUS ITocnenosarensHOE U
TOKa. 3HAHUU U apajuieIbHOE COCAUHEHUE

yMEHUI

IIPpOBOAHHUKOB.




63 | DieKTpuuecKuil TOK Ypok DIJIEKTPUYECKUI TOK B METaJIaX. YMeTb: 00BSICHATD, UCHIOB3YS
B pa3jiInYHbIXCpCaAaXx. IIPUMCHCHUS 3aBHUCUMOCTD COIIPOTHUBIICHHUC TCOPECTUYCCKHUEC MOJECIIN, 3aBUCUMOCTh R
3HaHUHN U BEILIECTB OT TEMIIEPATYPHI. POBOAHUKOB OT T, 0OBACHATH
YMEHHUI DIEKTPUUYECKHUI TOK B BAaKyyMe. MPOLIECCHI, IPOUCXOISIINE B
Hocurenu cBoO0aHBIX MIOJIyIIPOBOJTHUKAX.
AIEKTPUUECKUX 3apsI0B B 3HaTh: YTO TAKOE CBEPXIPOBOJAUMOCTb,
xuakoctax. P-N mepexo. MOJIYIIPOBOJIHUK, YCTPOUCTBO
[TonynpoBOIHUKOBBIN THOL. BakyyMHoro auoja u DJIT.
Tpan3zucrop. IMonumarsp: pu3HUecKUil CMBICTT
AIIEKTPUYECKOTO TOKA B METaJUIaAX, B
BaKyyMe.

64 | MarauTHoe 1oJjie u Ypok B3anmopeiicTBre MpoOBOIHUKOB C 3HaTh: CMbBICHT (PU3UYECKHUX BEIHUUH:
€ro CBOMCTBA. MIPUMEHEHUS TOKOM. MarHuTHBIE CUJIBI. MarHuTHBIE CHJIbI, MATHUTHOE TI0JIE,
ONeKTpOMArHUTHAsI 3HAHUU U MaruautHoe none. OCHOBHEIE BEKTOP MarHUTHOW UHAYKIWH.
MHAYKINA. YMEHUI CBOMCTBa MarHUTHOTO MOJIS. 3HaTh: npaBUIo «OypaBUHUKay

BekTop MarHuTHON MHIAYKIUU.
[IpaBumio «OypaBurkay. 3aKOH
Awmnepa. Cuna Amnepa. [Ipasumno
«J1€BOU PYKU». DIEKTPOMarHUTHas
MHAYKIMA. MarHuTHBIN OTOK.

IIpumeHATH: JaHHOE IPABUIIO JUIS
OIIpEIEeTICHUS HAIIPABIICHUS JIUHUI
MarHMTHOTO TOJIS1 ¥ HAIIpaBJICHUS TOKa B
npoBoaHuKe. [IpaBuio «ieBoil pyku» s
OINpezeNIeHus ACUCTBUS CUIIBI AMIepa.
ITonnmarsb: cMbica 3akoHa AMmriepa,
¢u3nvecKoil BeIMUMHBL: cuila AMIiepa,
(DUBUIECKOTO SIBJICHUS:
AIIEKTPOMAarHUTHask MHAYKLNS, CMBICIT
(M3UYECKON BETMYUHBI: MAarHUTHBIN
MIOTOK.

Hcnonb3oBath: GopMyIbl Npu pelIeHUN
3a1ad.
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DNIeKTpOMarHuTHBIE
KOJIEOAHMSL.
KonebarenpHblii
KOHTYp H
IIPEeBpaICHHE
SHEPTUU B HEM.

Ypok
MIPUMEHEHUS
3HAHWUH U
yMEHUI

YeTpoiicTBO KoJIe0aTeIbHOTO
KoHTypa. [IpeBpailieHue sHepruu B
KoJe0aTeIbHOM KOHTYpE.
OTKpBITHE 3JIEKTPOMArHUTHBIX
koJiebanuii. CBOOOHBIE U
BBIHYKJICHHBIE JIEKTPOMArHUTHBIE
koseOaHus. XapakTepUCTHKU
ANIEKTPOMATrHUTHBIX KOJICOAHHIA.

3HaTh: YCTPOKCTBO KOJEOATEIBHOTO
KOHTYpa, XapaKTEPUCTUKU
AIIEKTPOMArHUTHBIX KOJICOAHUM.
OO0BbsCHATH: IPEBPAILICHUE SHEPTUH B
AIIEKTPOMArHUTHBIX KOJICOAHUSIX.
IMonuMaTh: cMBICT PU3NIECKUX
SBJICHUI: CBOOO/IHBIE U BHIHYKJICHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHMUsI.
I[IpumeHsiTh: HOPMYIBI IPU PELICHUN
3ajad.

66

70

IToBTOpEHUE 1
3aKpeIicHue
M3y4YEHHOTO
Marepuaia

Ypok 06006111€-
HHSA U CUCTEMA-
TH3aLH
3HAaHUH




