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IosicHuTeIbHAA 3aMKCKA.

Hacrosimas nporpaMma HamnycaHa Ha OCHOBaHUH CJIEYIOIIMX HOPMAaTUBHBIX IOKYMEHTOB:
@enepanbublii 3akoH Poccuiickoit @eneparun ot 29 nexabps 2012 r. N 273-03 «O0
oOpasoBanun B Poccuiickoii @enepanum»;

®enepanbHbIi rocy1apCTBEHHBIN 00pa30BaTeNbHBINA CTAHIAPT OCHOBHOTO O0IEro 00pa3oBaHMUS.
/M.:Ilpocsemenne, 2013. (mpuka3 MunuctepcTBa oOpazoBanus u Hayku P®D ot 17 nmexabps
2010 Ne 1897, 3apeructpupoan Muntoctom Poccuu 01.02.2011, per.Ne19644);
dynnameHTaIbHOE SAPO CcoAepkaHus obmero obpazoBanus / mox pen. B.B. Kosmosa, A.M.
KonnakoBa. — Mocksa: IIpocsemenue, 2011;

@DenepanbHblil NepeuyeHb Y4eOHUKOB, PEKOMEHIOBAHHbIX MMUHHCTEPCTBOM 0OOpa3oBaHUs
Poccuiickoit  denmepaniu K WCHONB30BAaHWIO B 00pa3oBaTeIbHOM  Tpollecce B
0011eo0pa3oBaTeNbHBIX YUpekaeHUsAX Ha 2023-24 yueOHbIi 1o

[Tonoxenue o nopsiake pa3paboTKe U yTBEPKAEHUS pabOUUX MPOrpaMM y4eOHBIX MPEIMETOB U
AIIEKTUBHBIX

VYue6nsiit tutan MOY COLL c. Hopest Ha 2023 — 2024 y4eOubIii Tox (TpoTOKOT mencoBera Nel
ot 30.08.2023 r.)

PaGouas mporpamMma 31eKTUBHOTO Kypca no ¢usuke «Pemenue 3amau gpusnke» cocraBieHa Ha
OCHOBE

«[Iporpammsbl  anekTUBHBIX KypcoB. @Pusuka. 9-11 kmaccel. I[IpodunsHoe oOyueHue»,
coctaButens: B.A. Koposun, - «/Ipodax», 2007 r.

aBTOPCKOM mporpamMmbl «MeTobl penieHust pusndeckux 3agaud»: B.A. Opnos, 10.A. Caypos, -
M.: Ipoda, 2005 r.

Paboyas nmporpamma paccuntana Ha 34 yueOHBIX HEJENH, | 4ac B HEAEIIO.

DJIEKTUBHBIN KypC MpEIHAa3HAuYeH Ui ydammxca 11-X KiaccoB, KOTOPBIM MPEACTOUT CAABATh
BBIITYCKHOHM 2K3aMEH M0 OKOHYaHUHU CpenHel (monHoi) obmielt mkosl B Gopme EI'D u mis tex
IIKOJIbHUKOB, KOTOPbIE XOTST TOJYYUTh JOIMOJHUTEIBHYIO TOJATOTOBKY IO PELIECHUIO
¢buznyuecKkux 3a1a4 pa3HON CI0KHOCTH U TPYAHOCTH.

Heobxooumocmo paspabomku u 6nedperust npocpammuvl Kypca 8 0o0pazosameiibHulll Npoyecc.
Kak u3BecTHO, ¢u3uka — Hayka O HauboJsiee oOmMX M (PyHIAMEHTAIBHBIX 3aKOHOMEPHOCTSIX,
OTIPENIENSIONUX CTPYKTYPY H SBOJIIOLUIO MAaTepHAIbHOTO MHUpa. B mociieaHue Tojabl BBICIINE
yueOHbIC 3aBE/ICHUS, COKpamias KOJMUYECTBO OFO/DKETHBIX MECT Ha  CIHCIHaIbHOCTH
T'YMaHHUTapHOH HaNpaBJIEHHOCTH, MPOJIOJDKAIOT aKTHBHO Pa3BUBATh 00pa30BaTEIbHYIO cepy 1Mo
MOJITOTOBKE HWHXXCHEPOB W CIICHUAIMCTOB Uil TPOMBINUICHHBIX TNPEANPHATAR M MEIKHX
pou3BoJICTB. [10Ar0TOBKa KOHKYPEHTHO CIIOCOOHBIX BBIITYCKHUKOB HAIIICH IIKOJIBI 110 (DU3UKE U
JIPYrUM TMPEeIMEeTaM B paMKaX YHHUBEPCAJIbHOTO OOYYEHUS SIBIIICTCS OJHOW W3 TJIABHBIX 3aja4
[Tporpammbl pa3BUTHSI 0OPA30BATEIBHOTO YUPEHKICHHS.

AKTyalbHOCTh JaHHOTO Kypca OOYCIIOBJIEHA W TEM, YTO KaXKIBIH YYHTENb, YYCHUK, €ro
POIUTEIH | IIKOJIA B LIEJIOM 3aMHTEPECOBAHbI B yCIIEXe HA €IMHOM IOCYJapCTBEHHOM JK3aMEHE.
OnHa U3 HEOOXOAMMBIX MPEANOCHUIOK 3TOr0 ycIexa — yMmenas OpraHu3alys MOJIrOTOBKH K
JaHHOH popMe UTOroBOM aTTeCTalUu.

Crnenuduueckoir ocoOeHHOCTbIO mpemnojaBaHus ¢usuku B 10 — 11 kmaccax Haiero
00pa30BaTENILHOIO YUPEXKAEHUS fABIsAETCS TOT (PaKkT, YyTo B Kiaccax oOydaroTcs AeTH, A
KOTOpBIX (H3MKa He HY)XHa Ha NPOQUILHOM YpOBHE. YUeOHBIH IUIaH OPHEHTHUPOBaH Ha
YHUBEpcaJbHOE 00yyeHHe, MPH KOTOPOM B paMKaxX OTBEAEHHBIX YacCOB MPENOJaBaTeIH J0JIKHbI
MOJITOTOBUTH BBITYCKHUKOB K yCIEIIHOMY MpoxoxaeHuto EI'D o Bcemy crniektpy npeameros. B
3TOM Ciydae dJIEKTUBHBIA Kypc moArotoBku K EI'D mo ¢usuke A ompeneneHHOM Tpymibl
IIKOJBHUKOB CTaHOBUTCSI MPOCTO HEOOXOJMMBIM: OH 3aMEHSeT JIONOJIHUTEIbHbIE IJIaTHbIE
YCIYTH, PENeTUTOPCTBO, MOJrOTOBUTENIBHBIE KYpPChl W JIPYTyIO CHEUHATbHYIO MOJATOTOBKY
BBIMTYCKHUKOB. Takum 00pa3oM, MpakTHUecKasi 3HaUMMOCTh JaHHOTO Kypca BeJuKa.



B ocHOBY paboThl Kypca MoJIo’KeHa Hjiesi 0 TOM, 4TO B X0Jie oaroToBku Kk EI'D akuenr cinemyer
nenatb Ha (OPMHUPOBAHUU OOLIMX MPHUEMOB BBHIMOJHEHHS 33JaHUN, a caMy MOJATOTOBKY BECTH
II03TAITHO, COIJIacys AEATEIbHOCTh HA 3aHATHUSAX KPY)KKa C IPOXOKJIECHUEM y4eOHOTO Marepuasa
Ha ypoKax (pU3UKH.

Lenv u 3a0auu kypca.

OnHoil M3 BakHEHIIMX 1enel oO0ydeHUs (HU3HMKe SBIISCTCS OBJIAJCHUE YYAIIMMUCS METOJaMHU
pelleHHs MpaKTUYEeCKUX 3a7ay, TaK KaK caM IpPOIECC 4YEJIOBEYECKOTO IO3HAHUS MOXHO
ONpEEeNUTh KaK HelpeKpaularomieecs paspelieHne BCE HOBBIX M HOBbIX 3afau. CojepkaHue
o0pa3oBaHUsl CTAHOBUTCS TpeAMETOM OOy4YeHHs JHIIb TOTJa, KOTJa OHO NpPUHUMAET s
YUYE€HUKAa BHUJ OINpeAeNEHHON 3aJayd, HANpaBisIOIMIe M CTUMYJIUpYOLIEH ero ydeOHYro
NeSITeIbHOCTh. TakuM 00pa3oMm, pelieHue 3ajau CTAHOBUTCS U 1I€JIbIO, U CPEACTBOM O0yUEHUSI.

B coBpeMeHHBbII epuoJ1 pa3BUTHS Halled CTpaHbl M YEJIOBEYECTBA B L[E€JIOM YMEHHUS CTaBUTh U
pemarh NpakTUYecKue 3a7adyu 0coOeHHO IeHHbI. [Ipu MX aHanu3e U peleHUH HCHOJIb3YIOTCS
3HaHHUSI O KOHKPETHBIX OOBEKTaxX M (PU3NYECKUX SBJICHUSAX, CO3JAIOTCS U pPa3pelIaroTcs
npoOJeMHbIE  CUTyallud, (OPMHUPYIOTCS  NPAKTUYECKUE  MHTEJUIEKTYaJbHbIE  YMEHUS,
coOOIaloTCsd 3HAHMS W3 HCTOPUM HAyKM U TeXHUKH. PemeHue 3amay crnocoOCTBYyeT
(GOpMHUpPOBAaHMIO TAaKUX KauyecTB JIMYHOCTH, KaK LEJIeYCTPEeMIEHHOCTh, HACTONYHUBOCTD,
BHUMATEIBHOCTb.

Bribupass cBoil nanbHEWIIWI KU3HEHHBIM MyThb U ONpefensis HeoOXOJUMOCTh B Oyayliem
n3ydath (QU3MKY, ydallMiics OJMHHAALATOrO Kjlacca BUAUT HEOOXOJMMOCThH JOIMOJHUTENBHON
MOATOTOBKHM K npezcrosuiemy EI'D no ¢usnke, KOTOpPBIi cTan peaabHOCThIO CETOIHSIIHETO JTHS.
Pe3ynbrar sTOoro sk3ameHa OyneT SBISATHCS OCHOBHBIM KpUTEPHEM KauecTBa 3HAHUN M YMEHMI
BBIITYCKHMKA, TO3BOJIUT TOCTYNUTh B BbICHIee Yy4yeOHOE 3aBeJeHHE 10 BbIOpaHHOMU
CIECLIMAIBHOCTH.

JU1sl TOCTMXKEHUS YCIIEXO0B Ha 9K3aMeHe Mo (U3UKe yJalluMCsi HeOOXOAUMO HE TOJIBKO M3Y4HUTh
¢u3uky B 00BEME 00s3aTENBHBIX TPEOOBAHWI MPOTPaMMBbl CPEAHEW IIIKOJBI, HAYYHUTHCS
IIPUMEHSTH MOJIy4CHHBIC 3HAHUS HA IPAKTHKE, HO U YMETh JIEMOHCTPUPOBATH 3HAHUS U YMEHUS
B IPOILIECCE BHITIOJIHEHHUS TECTOBBIX 3ananuii EI'D.

ITosToMy mporpamMmoi Kypca HpeRyCMOTpPEHa M TEOPETHYECKask MOATOTOBKA IIKOJIBHHUKOB II0
¢u3uke B (hopMe NOBTOPEHHs paHEe M3YYEHHOI'O Marepuana, U O3HAKOMJIEHHE C METOJaMH
pEllIeHHs TUIOBBIX 3aJad IO BCeM pasfenam npeamera «®Pusuka», M 3HAKOMCTBO CO
cneunpukoil tectupoBaHus Ha EI'D, u, KoHeuHO ke, OoTpabOTKa NPAKTHMYECKHMX HaBBIKOB
peleHus 3a1a4 1o (pu3nKe.

[lenb Kypca — yenybums u pacuiupume 3HAHUA U YMEHUs No Qu3uxe, no36oA0WUE NOTYUUMD
KauyecmeeHnvle pezyiomamsl Ha ETD. JI[pyruMu ClI0BaMH LI€Jb Kypca MOKHO ONPEAEIUTh Kak
Ka4eCTBEHHYIO IIOJroTOBKY ydamuxcs k EI'D no ¢usuxe.

Jis  OCTHMXKEHHS TIOCTABICHHOM LENM HEOOXOAMMO peluTh psii  OpraHU3alMOHHbIX,
JMJTAKTHYECKUX, 00pa30BaTeNIbHBIX 3a/1a4.

3aauu:

1) cozmaTh OpraHu3alMOHHBIE YCIOBUS /sl YCIICIIHON pealn3aluy porpaMMbl KPYKKa;

2) MO3HAaKOMHUTh YdYalIMXCsl cO CTpykTypod Tecta EI'D, koanpukaTtopoM 3i1eMEHTOB
coJiepKaHus, crienupuKaei 3K3aMeHallMOHHOM paboThl U MOIX0/1aMH K OLIECHUBAHUIO PabOTHI;
3) NO3HAKOMMTH yJamuxcs ¢ npouenypoit nposenenus EI'D, npaBuinaMu 3anoiaHeHus 0JaHKOB U
pacnpeesleHueM BPEMEHH Ha BBINIOJHEHHUE pa3IMUHbIX yacTei Tecta EI'O;

4) moMoub B TMPEOJOJEHWU TPYAHOCTEH HCMOJIB30BAHUSA MAaTeMaTHMYECKHX 3HAHUHW Npu
BBITIONHEHNH 3a1anuit Tecta EI'D mo ¢usuke;

5) axkTyanu3upoBaTh 3HAHMS IO TeMaM M pasJesiaM MIKOJIBHOTO Kypca, MOCel0BaTelbHO
CHUCTEMATHU3UPOBATh paHEE U3YUEHHBI TEOPETUUECKUN MaTEpHa;

6) chhopmMupoBaTh YMEHUS pelaTh 33a4M ¢ BHIOOPOM OTBETa, 3a/1a4u CO CBOOOIHBIM OTBETOM U
3aJ]aui C MOAPOOHBIM o(opMIIeHHEM (TIOCIIE0BATENBHO 110 BCEM TeMaM Kypca (PU3HUKH);

7) chopMupoBaTh HABBIKM BBINOJHEHUS TPEHUPOBOYHBIX paboOT, cojAep)KaHHE KOTOPBIX U
odopmIIeHre MaKCUMAaJIbHO NpUOIKeHb! K poienype EI'D;



8) HayuuTh OIEHUBATH COOCTBEHHBIC BO3MOKHOCTH INKOJHHUKOB IMPH BBHITIOJHCHUH 3aJaHUIA
0a30BOr0, OBBIIIEHHOTO U BHICOKOTO YPOBHEH CII0KHOCTH;

9) BbIpaboOTaTh y yUaIMXCsi COOCTBEHHYIO CTPATETHIO BBITIOJHEHUS 3K3aMEHAI[MOHHON pa0oThI,
10) pasBuBaTh MOTHBAIMIO IS CAMOCTOSATEIBHOW pPa0OThl YYaIIMXCS IO BBITIOJTHEHHUIO
TPEHUPOBOYHBIX pa0OT B JJOMAITHUX yCIOBHSIX;

11) pa3BuBaTh JMYHOCTHBIE KaueCcTBa UIKOJIHHUKOB: OTBETCTBEHHOCTh, AaKKypaTHOCTb,
aKTUBHOCTb, IOTPEOHOCTH B CAMOPA3BUTHH.

OmauvyumenvHble 0COOEHHOCMU NPOSPAMMDL.

OnHo W3 Ha3HAYeHWH NPOTPaAMMBI — MOBTOPEHHE IIKOJBHOTO Kypca ¢usuku. llosTomy
HEKOTOpbIE pa3zeiibl JaHHOM IporpamMmbl OyAayT MMETh LUKJIWYeCKui Xxapakrep. Hampumep,
teMa «PopMupoBaHHe OOHIMX MpUeMOoB MOAroToBkH K EI'D mo mexaHuke» BKIIIOYaeT B ceOs
CJIEYIOIINE ITUKJIIbI:

- cUcTeMaTHu3alus TEOPETUUECKOT0 MaTepraia B COOTBETCTBUHU C KOJU(PUKATOPOM;

- peuieHue 3a1a4 6a30BOr0 U MOBBILIEHHOIO YPOBHS 1 4acTu co cBOOOJHBIM OTBETOM M 3334 Ha
COOTBETCTBHUE;

- petenue 3a1a4 2 yactu EI'D ¢ npaBUiIbHBIM U OJTHBIM OQOpPMIIEHUEM PaOOTHI;

- KOHTPOJIb PE3yJIbTaTOB MOBTOPEHHUSI 10 OTAEIBHBIM TEMaM U pa3Jiely B IIeJIOM.

VYenemnas peanu3anus MeId W 3aJad MPOTpaMMBbl TO3BOJIMT JTOOMBATHCS 00Jiee BBICOKUX
pe3ynbTaTOB Ha Ypokax (HU3MKH, TeM caMblM OyJeT OKa3blBaTh BIIMSHHE Ha TIOBBLIIICHHE
KadecTBa 00Opa30BaHMUsI.

IIpocnozupyemvie pe3ynomamsl 00yUeHUs.

PaGouas mporpaMmma 37I€eKTHBHOTO Kypca OepeT 3a OCHOBY COJEpXaHHUs MaTepuaia MporpaMmy
no ¢usuke mis 10 — 11 xmaccoB aBtopa I'.5l. MskumeBa, pacCUuTaHHYIO Ha W3Y4YCHHE Kypca
(¢U3MKM Ha CTYMEeHW cpefaHero oOpa3oBaHus B o0bEMe 136 y4ueOHBIX Haca, TO €CTh IO 2
HenenpHBIX yaca B 10-x u 11-x xnaccax.

Ilo 3aBCPUICHUIO DJICKTUBHOI'O KypCa BBIITYCKHUK JOJIKCH!

3HAaTb U IOHUMATh:

- CMBICI (bH?)PI‘iGCKI/IX MMOHSATUM: (bHSquCKOC ABJICHUEC, TUIIOTE3A, (bH?)PI‘IGCKPIﬁ 3aKOH, TE€Oopusl,
BCIICCTBO, B3aHMO,I[eI>'ICTBHC, OJICKTPOMArduTHOE II0JIE, BOJIHA, (l)OTOH, aToM, aTOMHO€ Aapo,
HOHU3HUPYIOILIHNEC HN3Ty4YCHUA (bHSquCKaH BCJIIMYHHA, MOACIIb, IIPUHIIUII, IMOCTYyJIaT,
IIPOCTPAaHCTBO, BPpEMs, HHEpLIHAJIbHAaA CUCTEMa OTCUCTA, MaTCpHUaIbHasA TOYKa, I/II[CaJ'IBHHﬁ ras,
PE30HAHC, JJICKTPOMAIHUTHLIC KOHe6aHI/I$I, QJICKTPOMArnuTHAA BOJIHA, KBAHT, ,I[e(beKT MacCChlI,
OHCPIu:A CBA3U, PAUOAKTHBHOCTD,

- CMBICI (bHSI/I‘IGCKI/IX BCJIIMYHH: IYTh, CKOPOCTh, YCKOPCHUEC, MAaCCa, IINIOTHOCTD, CHUJIA, NABJICHUC,
HUMITYJIbC, pa60Ta, MOIIHOCTb, KMHCTHYCCKAA SHCPIHsi, IIOTCHIHWAJIbHAA SHCPIrUsid, K03(1)(1)I/II_II/IGHT
IIOJIC3HOI'O ﬂeﬁCTBHﬂ, BHYTPCHHAA 3HEPrusd, TEMIICpaTypa, a0coJIroTHAs TEMIICpaTypa, CpCaAHAA
KHHCTHUYCCKAsd SHEPrud 4YacCTUll BCHICCTBA, KOJHUYCCTBO TCIUIOTHI, YACJbHAsA TCIJIOECMKOCTD,
BJIAJKHOCTH BO3/1YyXa, BHCKTpI/I‘leCKI/Iﬁ 3apsn, CHJIa SJIICKTPUUCCKOTO TOKa4, JJICKTPHUYCCKOC
HAIIPpSPKCHUC, JJICKTPUYCCKOC COIIPOTUBJICHHC, pa60Ta U MOIONHOCTH JJICKTPUYCCKOI'0 TOKa,
(I)OKYCHOC pacCTosIHUEC JIMH3bI, NECPEMCIICHHUEC, MOMCHT CHJIbI, NIEPpUOJ, 4YaCTOT4a, AMIUIUTYyIad
KOJ'IG6&HHI>1, JAJINHAa BOJIHBI, YACIbHAA TCIJIOTA napoo6pa30BaHI/I;1, YACIbHAA TCIJIOTA IIJIaBJICHUS,
YACbHAas TCIJIOTa CropaHusd, HAIIPAKCHHOCTH JJICKTPUYCCKOI'O ITOJIA, Pa3HOCTb NOTCHIHAJIOB,
QJICKTPOCMKOCTB, SHCPIUsd SJICKTPUYCCKOTO IIO0JIsA, JJICKTPOABUIKYIIAA CHJIIA, MarHUTHBIN IIOTOK,
HHAYKOHUA MArduTHOTO 1O0Jid, HWHAYKTHUBHOCTb, OHCPTHUSA MArHUTHOI'O IIOJISI, TI0Ka3aTClIb
MMpECIOMIICHUS, OITUYCCKAsA CUJIa JINH3bI,

- CMBICJI (bI/I3I/I‘-ICCKI/IX 34aKOHOB, IIPUHIIUIIOB, NIOCTYJIATOB: 3aKOHOB HaCKaJ'ISI, ApXI/IMe)Ia, 3aKOHOB
JUHaAMHUKHN HBIOTOHa, BCCMUPHOT'O TATOTCHUSA, COXPAaHCHUA UMITYJIbCA U MEXaHH4YeCKOM OHEpPruu,
COXpPAaHCHUA SHEPTrUU B TCIUIOBBIX IIPOLICCCAX, TCPMOIUHAMUKH, COXPAHCHHA SJICKTPUYCCKOT'O



3apsna, OMa ajs yyacTka 3JeKTpuyeckoi nenu, xoyns-JIeHna, 31eKTpoMarHuTHOM HHAYKIIUH,
NPSIMOJIMHEHHOTO PaclpOCTPaHEHUS] CBETa, OTPaXeHUs cBera, (GoTodhdeKTa, NPUHLIUIBI
CYNEpHO3UIMH U OTHOCUTEIHLHOCTH, 3aKOH ['yKa, OCHOBHOE ypaBHEHHE KWHETHYECKOW TEOpUH
ra3oB, YpaBHEHHE COCTOSHHS HJICaJIbHOTO Ta3a, 3akoH Kysnona, 3akoH Oma ajis MOJIHOW LiemH,
3aKOH TPEJIOMJICHHS CBETA, MOCTYJAThl CIEIHATbHOW TEOPUHM OTHOCHUTEILHOCTH, 3aKOH CBSI3U
Macchl M SHEPruu, MmocTyaaTsl bopa, 3aKOH paJMOaKTHBHOTO paclaja; OCHOBHBIC TOJIOKEHUS
M3y4aeMbIX (PU3UYECKUX TEOPUH U UX POJIb B (GOPMUPOBAHIH HAYYHOTO MHUPOBO33PEHHS,;

YMETB!

- OIIMCHIBATh U OOBSACHSTH:

Quszuueckue  A6leHUA. pABHOMEPHOE  TPSMOJIMHEWHOE  JIBIKCHHE,  PAaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBUKCHUE, Iepelnady MaBJICHUs J>KUIKOCTAMHU M Ta3aMH, IUTaBaHUE Tell,
MeXaHMYeCKue KoJIeOaHus W BOJHBI, MU(D(Y3HI0, TEIUIONPOBOIHOCTh, KOHBEKIIHIO, H3IyYCeHUE,
WCTIapeHNe, KOHJCHCAIMIO, KHIIEHWE, IUIaBJICHUE, KPUCTAJUIM3ALNIO, ODIIEKTPU3ALHUI0 Tel,
B3aMMO/ICHCTBHE AJIEKTPHUECKUX 3apsAI0B, B3aMMOJCHCTBHE MAarHWTOB, JACHCTBHE MarHUTHOTO
MoJIi Ha TPOBOJHUK C TOKOM, TEIUIOBOE JEHCTBHE TOKA, SJEKTPOMATHUTHYIO HWHAYKIIHIO,
OTpaKeHHe, TIPEIOMIICHUE U JUCTIEPCUIO CBETA;

Quzuueckue aenenus u ceolicmea mei. IBWKEHNE HEOSCHBIX TNl U HCKYCCTBEHHBIX CITYTHUKOB
3eMiM; CBOWMCTBa Ta30B, JKUAKOCTEH U TBEPABIX TN, DIEKTPOMArHUTHYIO WHAYKIIHIO,
pacrpocTpaHeHHe »dIIEKTPOMArHUTHBIX BOJH, BOJIHOBBIE CBOICTBAa CBETa; W3IyYCHHUE W
MOTJIONIEHNE cBeTa aTOMOM; (hoTO3(hDeEKT;

pe3yibmamsl  IKCNEpUMeHmMOo8: He3aBUCUMOCTh YCKOpPEHHsI CBOOOJIHOTO TMAJCHUS OT MacChl
Ma/IAl0IIeTo Tejla; HarpeBaHHe ra3a MpU ero OBICTPOM CXKAaTHH W OXJIAXJICHUE TPHU OBICTPOM
pacIMpeHuy; TOBBIIICHHE [aBJICHUS Ta3a IPH €ro HAarpeBaHWW B 3aKPHITOM COCYIE;
OpOYHOBCKOE JBM)KCHHE; SJICKTPU3AIMS TEJ IPU UX KOHTAKTE; B3aUMOJICHCTBUE IPOBOHUKOB C
TOKOM; JeMCTBHE MAarHUTHOTO TMOJIS Ha MPOBOJHHMK C TOKOM; 3aBUCHUMOCTb COTPOTHBIICHUS
MOJIYIIPOBOJAHUKOB ~ OT  TEMIEpaTypbl U  OCBEIIEHHUS; JJIEKTPOMAarHUTHasT HMHIYKIIUS;
pacrnpocTpaHeHue AIEKTPOMArHUTHBIX BOJIH; AHUCIEpCcHsi, MHTepdepeHus U nudpaKius CBeTa;
W3JIy4YeHHE ¢ TIOTJIONICHWE CBETa aToMaMd, JIMHEHYaTrble CHeKTphl;  (poTorddeKT;
PaaMOaKTUBHOCTE;

- ONMCHIBaTh (YHIAMEHTAJIbHBIE OIBITHI, OKa3aBILKE CYIECTBEHHOE BIMSHUE HA pPa3BUTHE
buzuky;

- IPUBOJUTH MPUMEPHI MPAKTUUECKOTO MPUMEHEHUS (PU3MUECKUX 3HAHUN: 3aKOHOB MEXaHHKH,
TEPMOJIMHAMHUKN W DJIEKTPOJMHAMUKU B SHEPreTHKE; PA3JIMYHBIX BUIOB 3JIEKTPOMArHUTHBIX
U3Iy4YeHUN JUId pa3BUTHS PaJuo0 W TEJICKOMMYHHKAIMil, KBAaHTOBOW (M3UKH B CO3JaHUU
SJIEPHON PHEPTETUKH, JIA3€POB;

- ONpeAensaTh: XapakTep (pu3mveckoro mpoiiecca mo rpaduky, tabmune, Gopmyse; TPOAYKTHI
SIEPHBIX PEAKIUil HA OCHOBE 3aKOHOB COXPAHEHHUSI ANEKTPUIECKOTO 3apsiia U MacCOBOTO YHCIIA;
- OTJMYaTh TUMOTE3bl OT HAYYHBIX TEOPHUH; JeNaTh BBIBOJABI HA OCHOBE JKCIEPUMEHTAIbHBIX
JAHHBIX; TPUBOJUTH MPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOMIOJCHHS M IKCHEPUMEHT SIBISIOTCS
OCHOBOHl sl BBLIBIDKEHUS THUIOTE3 W TEOPUHM, TMO3BOJSAIOT MPOBEPUTH HCTUHHOCTH
TEOPETUYECKUX BBIBOJOB; UTO (PpU3MUECKass TEOpHs JaeT BO3MOXKHOCTb OOBSCHITH H3BECTHBIC
SIBIICHUSI TPUPO/JIbI U HAYYHBIE (PaKThI, IPE/ICKA3BIBATD €Il1€ HEM3BECTHBIE SBJICHUS;

- MPUBOJHUTH MPUMEPHI ONBITOB, MUTFOCTPUPYIOLINX, YTO: HAOIIOAEHUS M SKCIEPUMEHT CIIy>KaT
OCHOBOH Il BBIIBWKEHMS TUIOTE3 U MOCTPOEHMS HAYyYHBIX TEOPUH; SIKCIIEPUMEHT IO3BOJISET
IIPOBEPUTh HCTHMHHOCTh TEOPETUYECKHUX BBIBOJOB; (pu3nyeckas Teopus AaeT BO3MOXKHOCTb
OOBSICHATh SIBJIEHMSI TPUPOABI W Hay4yHble (akThl; (u3ndeckas Teopus IO3BOJISIET
MIPEJCKa3bIBaTh €Ill€ HEU3BECTHBIE SIBJICHUS M UX OCOOEHHOCTH; MPU OOBICHEHHM MPUPOIHBIX
SIBIICHUH MCTIOJIb3YIOTCA (PU3UYECKUE MOJEIH; OJUH U TOT K€ MPUPOIHBIA OOBEKT WM SIBICHUE
MOKHO HCCIEIOBaTh HA OCHOBE HCIOJIB30BAaHUS pa3HbBIX MoJesell; 3aKOHbl (U3UKH U
¢u3nUecKrue TeOpUr UMEIOT CBOU OTIpeIeIeHHbIE TPAHUIBI TPUMEHUMOCTH;

- MU3MepATh: pACCTOSIHME, MPOMEXYTKH BpEMEHH, Maccy, CUIIy, JaBJIEHHE, TeMIepaTypy,
BJIQKHOCTh BO3/lyXa, CHJIy TOKa, HANpsHKEHHE, DJICKTPUUYECKOE COMPOTHUBIEHUE, paboTy M



MOIITHOCTh DJIEKTPUYECKOTO TOKA; CKOPOCTh, YCKOPEHHE CBOOOJHOTO TAaACHHS; IJIOTHOCTh
BEIIECTBA, DPAa0OTy, MOIIHOCTb, SHEPrHI0, KOIPPHUIMUEHT TPEHHS CKOJBXKEHHS, YICIbHYIO
TEIUIOEMKOCTh  BEILECTBA, YACJIbHYI TEIUIOTY IuiaBileHus Jjbaa, OJC u BHyTpeHHee
CONPOTHUBIICHUE HCTOYHUKA TOKa, IO0KAa3aTelb IPEIOMIIEHUS BELIECTBA, ONTHYECKYIO CHIY
JUH3bI, JJIMHY CBETOBOW BOJHBI; IPEACTaBIATh PE3YJIbTaThl HM3MEPEHHH C YY4ETOM MX
IIOIPEIHOCTEN;

- IPUMEHSATH MOJIyYCHHbIE 3HAHUS JJIS1 pEIIeHUs] (PU3HMUECKUX 3a1ad.

YMETb UCIIOJb30BaTh NPUOOPETEHHbIE 3HAHMSI U YMEHMSI B IPAKTUYECKOW JEATENBHOCTH U
MTOBCEHEBHOM >KM3HU JUISL:

- oOecrieueHusi OE30MaCHOCTH JKU3HEACATEIILHOCTH B MPOIECCE MCIOIB30BAHUS TPAHCIIOPTHBIX
CpeACTB, OBITOBBIX JIEKTPONPHOOPOB, CPEACTB PAINO- U TEICKOMMYHUKAIIMOHHOW CBSI3H;

- OLIEHKM BJIMSIHMS HAa OPraHu3M YeJoBeKa M JAPYrue OpraHU3Mbl 3arpsA3HEHUs OKpYXKarolleu
Cpelbl;

- PalMOHAJILHOTO MPUPOAOIIOIB30BaHUS U OXPaHbl OKPYXKAIOIIEH Cpeibl;

- ompeleNeHus COOCTBEHHOM MO3MIMM 10 OTHOUIEHHIO K 3KOJOTMYEeCKMM IpolieMaM U
MOBEJICHUIO B IPUPOJIHON Cperie.

Taxum o6pazoM, Mo 3aBepIIeHUI0 pabOTHI Kypca BBIMMYCKHHUK JOJDKEH 00J1aaTh HE0OXOMMBIMHI
HaBBIKAMU I YCTCIIHOTO TPOXOXKJIEHUS UTOTOBOM aTrTecTanuu no ¢usuke B dopme EI'D u
MOJIyY€HUH PE3YIHTATOB B COOTBETCTBUU CO CBOMMH MOCTABJIECHHBIMH LIEJISIMU.

Texymuii KOHTPOJIb YPOBHSI peaM3alllK MOCTABICHHBIX 3a7a4 OyJeT MPOBOAMTHCS B (popme
TPEHUPOBOYHBIX PAOOT, pe3ylnbTaThl KOTOPHIX AHAJTU3UPYIOTCS IO CTEMEHU BBITIOJHEHUS
pPa3IUYHBIX BHJIOB 33/IaHUM B COOTBETCTBUU CO CIEHU(UKAIMEH BCEMHU yUYalIUMHUCS, a TaKKe
pe3ynbTaThl KaXJOro IIKOJIbHUKA AaHAJU3UPYIOTCS B JIMHAMUKE, BBIABISIOTCS MpoOeisl U
3aTPYAHEHMS JIMYHO KaKJIOTO YYaCTHUKA TECTUPOBAHUS.

KanengapHo-teMatndeckuii mian

11 xrace (34 gaca)

No 3a | Tema 3ansatus Kpatkoe conepxanue Jara
HATHU
s
1 BBoaHoe 3ansaTue Lenb u 3amaun Kypca. EAuHBIN rocyaapCTBEHHBIN 3K3aMEH, €ro 1elH,
nponeaypa nposeaeHus. Jlemoncrpaunonnsie Bapuantel KUM EI'D
no ¢usuke. Ctpykrypa TtectoB EI'D mo ¢wusuke. Komudukarop
JJIEMEHTOB COJIep>KaHusi M TpeOOoBaHUS K YPOBHIO TOJATOTOBKHU
BbIMYCKHUKOB U1t EI'D no ¢usuke. Cneunduxaryms.
2 CucremaTu3zanus Oranel pemeHus 3agad no ¢usuke. TpeboBanus K 0GOPMIICHHUIO
TEOPETUYECKOTO paboTHL.
Matepuana no teme | Kunemaruka. Mexanudyeckoe  JBIJKEHHE W €r0  BHJBL
«Kunemarukay. OTHOCUTENBHOCTh MEXaHUYECKOTO JABMKEHHUS. CKOPOCTh. Y CKOPEHHE.
VYpaBHEHUS] TPSAMOIMHENHOr0O PaBHOMEPHOTO U PABHOYCKOPEHHOI'O
neuxkeHus. CBoboagHoe maaeHue. bammuctuka. JIBmkeHue 1o
OKPYXHOCTH c MOCTOSIHHOM 1o MOYJIIO CKOPOCTBIO.
LlenTpocTpeMHUTENBHOE YCKOPEHHUE.
[Ipumepsl pemieHuss TUINOBBIX 3a7ad B IpOLlECC€ TMOBTOPEHUS
TEOPETUUECKOr0 MaTepHala.
3 Pemenue 3aaa4 | Pemrenue 3amad pa3HOM CIIOKHOCTH.
gyactu 1,2 mo Teme
«Kunemarukay.
4 Cucremaruzanus AHaNN3 TUMUYHBIX OMUOOK MPHU BBHITIOJHEHUU KOHTPOJIHHOTO TECTA IO




TEOPETUYECKOTO teMe «KnHemaTrKay, UTOTU BBITIOJIHEHUS.
Matepuana no teme | Cucmemamuszayus meopemudeckozo mamepuana: [unamuka. Cuna.
«/InHamukay. [punnun cynepno3unuu cuil. Macca. I1noTHOCTh. 3aKOHBI TMHAMUKH.
HNuepumaneHple  cucTeMbl  OTcYeTa. [IpMHIMI  OTHOCUTEIBLHOCTH
lanmunes. Cunel B MEXaHUKE: CUJIA TSDKECTHU, CHIIA YIPYrOCTH, CHJa
TpeHUs. 3aKOH BCEMUPHOTO TATOTEeHUA. Bec 1 HeBECOMOCTb.
[Ipumepsl pelieHus TUNOBBIX 3a/ad B MPOLECCE MNOBTOPEHUSA
TEOPETUYECKOT0 MaTepHaJIa.
5-6 | Pemennue 3amaq | .
gactd 1 u 2 o teme | Pemenue 3a1a4 pa3HON CIOKHOCTH.
«/IlnHamMuKay.
7 Cucremaruzanus AHanu3 TUMTUYHBIX OMIMOOK MPHU BBHIIOJTHEHUH KOHTPOJIHHOTO TECTA IO
TEOPETHYECKOTO TeMe « JJnHamuKay, UTOTH BBITIOJHEHHUS.
Marepuana no teme | Cucmemamuzayus meopemuueckoeo mamepuana: Ilneso. MomeHT
«CraTtukay. cuibl. YCJOBUSI paBHOBecHs TBepaoro Tema. JlaBnenue. 3akoH
[Tackans. 3akon Apxumena.
[Ipumepsl pelieHuss THUNOBBIX 3aJad B MPOUECCE MOBTOPEHUSA
TEOPETUYECKOTO MaTepHaIa.
8 Cucmemamuzayus meopemuiecko2o Mmamepuana:
Nmnynec Tema. 3akoH coxpaHeHMs uMMynbca. Pabota cuibl.
MomntHocts. Kunernueckas sneprusd. [loreHnnansHas sHeprus. 3akoH
coxpaHeHuss MexaHudeckod sHepruu. IIpocteie mexanmsmbl. KIIJ]
MEXaHHU3Ma.
[Ipumepsl pemeHus TUNOBBIX 3a4ad B IIPOLIECCE MOBTOPEHUS
TEOPETUYECKOr0 MaTepHaa.
9 Pemtenune 3amay
yactu 1,2 mo Tteme | Pemenue 3a1a4y pa3HoOi CIOKHOCTH.
«3aKOHBI
COXpaHEHUs B
MEXaHUKEY.
10 Cucremartuzanus Cucmemamuzayus meopemuiecKo20 Mamepuana:
TEOPETUYECKOTO Mogenu cTpoeHHsl ra3oB, XUAKOCTEHM M TBEpABIX Ten. TemioBoe
Marepuaiga mo Teme | IBwxkeHue. bpoyHoBckoe aBmxenuu. uddysus. BzaumopeiictBue
«MonexynspHas yacTul BewecTsa. Mozenp uaeainbHoro rasa. Csa3b MEX/y 1aBICHUEM
buzukay. U CpelHEl KWHETHUYECKOW SHEpPrueu TEeIJIOBOTO JBHXKEHHUS MOJIEKYII
uaeanbHOTO  raza. AOcomioTHas — Temmeparypa.  AOconroTHas
TEMIIepaTypa Kak Mepa CpeaHell KNHETUYECKOW SHEPTrUuM 4acTHl] Tela.
YpaBHeHue MenpeneeBa-Knanelipona. H3omnpornieccor:
U30TEPMUYECKU, M30XOPHBIH, M300apHBIiA, anuabaTHBIN.
Hacpiiennple ¥ HEHachllleHHbIE Mapbl. BriakHOCTh  Bo3ayXa.
W3mMeHeHHne arperaTHbIX COCTOSSHUM  BEUIECTBA: HUCIAPEHUE U
KOH/JICHCAlMs, KUTICHUE KUIKOCTH, MJIABJICHUE U KPUCTAILTA3AIHS.
11 Pemenue 3a7ady | .
yacti 1,2 mo Teme | Pemienue 3aga4 pa3HOW CIOKHOCTH.
«MonexynsipHas
busnKay.
12 Cucremaruzanus Cucmemamuzayusi meopemuiecko2o Mamepuaia:
TEOPETUUECKOTO Buyrpennsia sHeprus. TermnoBoe paBHoBecue. Termionepenaya. Buabl
Marepuana mo TeMme | Teronepenayd. KonamuecTBO TEMIOTHL. YAenbHas TEIIOEMKOCTh
«Tepmogunamuka». | Bemiectsa. llepBelii  3aKOH  TepMOJMHAMUKH. BTOpoil  3aKkOH

tepmoarHamMuku. KIIJ[ temoBoit mammubl. [lpuHuunel nencTBus




TEIUIOBBIX MalMH. TensjoBble [OBUTraTeIM M OXpaHa OKPYXKarOUIEH

CpElbl.
[Ipumepsl pelieHuss TUIMOBBIX 3a7ad B IPOLIECCE TMOBTOPEHUS
TEOPETHUUECKOr0 MaTepHala.
13 Pemenue 3a/1a4
gyactu 1,2 mo Teme
«Tepmonunamuka». | PemeHue 3agad pa3HOM CIIOKHOCTH.
14 Cucremaruzanus Cucmemamuzayusi meopemuiecko2o Mamepuana:
TEOPETUYECKOTO Onextpuzanus Ten. JlBa Buzpa 3apsiia. B3aumopaelicTBue 3apsiios.
Marepuaia Mo TeMe | 3aKOH COXpaHEHUs 3JIeKTpuueckoro 3apsana. 3akon Kymnona. [leiictBue
«DNEKTPUUECKOE JJIEKTPUYECKOTO TIOJII Ha JJIEKTpHUYecKHe 3apsabl. HampsxEéHHOCTH
OJIE». ANEKTPUYECKOTO TOJA. [IpUHIMI Cymeprno3uIu  IEKTPUUECKUX
noJieid. [ToTeHIManbHOCTh ANEKTPOCTaTHYECKOTO Mo, [loTeHnman
3JIEKTpUYECKOT0 TmoJiA. PasHocTe moTeHuuanoB. [IpoBogHukM B
JNEKTPUYECKOM  mojie. JIMANeKTpuKH B DIEKTPUUYECKOM  TIOJIE.
OnextpoéMkocTh. KoHpaeHcaTop. ODHeprusi 3JIEKTPUYECKOTO MOJIS
KOHJIEHCATopa.
[IpuMepsl pemieHuss TUIMOBBIX 3a7ad B IPOIIECCE TOBTOPEHUS
TEOPETHUYECKOTO MaTepHaa.
Pemenue 3aga4 | Pemienue 3amad pa3HoOM CIIOKHOCTH.
15 gacta 1, 2 mo Teme
«DNEKTPUYECKOE
TIOJIEM.
16 CucremaTu3zanus
TEOPETUYECKOTO Cucmemamuzayuss ~ meopemuyecko2o  mamepuand. IIEKTPUUECKUN
Marepuana mo teme | Tok. Cuia Toka, HanpspDKEHHUE, SJIEKTPUYECKOe CONMPOTUBIICHHE. 3aKOH
«3aKOHEBI Owma s ydacTka nenu. 3akoH Oma ISl MOJTHOM AIEKTPUYECKOH LIeTH.
IIOCTOSTHHOTO TOKa». | [lapamienbHO€ W NOCIIENOBAaTENbHOE COEOUHEHUE IIPOBOJHUKOB.
Paborta nsnekTpuueckoro Toka. 3akoH Jkoyms-Jlenna. MomHOCTB
JNeKTpuueckoro Toka. Hocurenum snekrpuyeckoro  3apsga B
paznuuHbix cpenax. IlomympoBonuuku. CoOCTBEeHHass M IpUMeEcHas
IPOBOJIMMOCTb MOJIYIPOBOAHUKOB. [101ynTpOBOAHUKOBBIN U0,
[Ipumepsl pemieHuss TUIOBBIX 3aJad4 B IIpOLlECC€ IMOBTOPEHUS
TEOPETUYECKOr0 MaTepHala.
17 Pemtenue 3a1ay
yacti 1,2 mo Teme | Pemienue 3aga4 pa3HOW CIOKHOCTH.
«3aKOHBI
IIOCTOSTHHOT'O TOKay.
18 Cucremaruzauus Cucmemamuszayus meopemuyecKo20 Mamepuana:
TEOPETUYECKOTO B3anmopeiictBue MarHuTOB. MarHUTHOE 1OJI€ POBOJHUKA C TOKOM.
Marepuana nmo teme | /leficTBe MAarHUTHOTO MOJI Ha MPOBOJHUK ¢ TokoMm. Cuina Ammepa.
«Maruutnoe mone. | Cuna Jlopenua.
DneKkTpoMarHuT-Has | SIBJeHUe SIIEKTPOMArHUTHOM WHAYKIMH. MarHuTHbld MOTOK. 3aKOH
WHIYKIUS. JJIEKTpOMarHuTHOM  uHAayknuu — QPapaned.  Ilpasuno  Jlenna.
Camounaykuusa. MHIyKTUBHOCTb. DHEPrus MAarHUTHOTO TOJIA.
[Ipumepsl pemieHuss TUINOBBIX 3a7ad B IpOLlECC€ TMOBTOPEHUS
TEOPETUUECKOr0 MaTepHala.
19 Pemenue 3aga4 | Pemenue 3amad pasHoil CIOKHOCTH.

gyactu 1,2 mo Teme
«MarautHoe MoOJIe.
DneKTpOMarHuTHas




WHIYKIUSD).

20 Cucremaruzanus Cucmemamuszayus meopemuiecko2o Mamepuaia:
TEOPETHUUECKOTO lapmonunueckue  kosiebanwsi.  AMIUIMTYHA,  [EPHOJ,  YacToTa
MaTepuasa no Tteme | kojaebanuit. CBoOoaHbie KojeOaHus. BbIHYyXIeHHbIE KoOJeOaHMS.
«MexaHnueckue Pesonanc. Mexanndeckue BOdHBI. J[imHA BOMHBL. 3BYK. CBOOOIHBIC
KOJIeOaHUs M BOJIHEL. | SJICKTPOMAarHUTHBIE KoJIeOaHMSI. Konebarenbubiit KOHTYP.
DOneKTpoMarHuTHeie | BhIHYXIEHHBIE BJIEKTPOMArHUTHbIE KojeOanus. IlepeMeHHBINH TOK.
KoJieOaHus u | [IpousBoscTBO, mepenaya W MOTPEOJICHHE AIIEKTPUUECKOW SHEPTUH.
BOJIHBIY. CaoiicTBa AJIEKTPOMArHUTHBIX BOJIH. Paznuunbie BU/IbI
JJIEKTPOMArHUTHBIX M3IYYEHHH M WX mNpuMeHeHue. [IpuHIumb
PaINOCBS3HU U TEJICBUICHHUS.
[IpuMepsl pemieHuss TUIMOBBIX 3a7ad B IPOILIECCE TOBTOPEHUS
TEOPETHYECKOT0 MaTepuara.

21 Pemenue 3aga4 | Pemrenue 3a1ad pa3HoOM CIIOKHOCTH.
gactu 1,2 mo Teme
«MexaHnyeckue
KoJIeOaHUsI U BOJTHBI.

DJIEKTPOMAarHuTHbHIE
KoJIeOaHus "
BOJIHBIY.

22 Cucremaruzanus Cucmemamuzayus meopemuyeckoeco mamepuana. OTpaXK€HUE CBETA.
TEOPETHYECKOTO 3akoH oTpaxkeHusa cBera. [lnockoe 3epkano. Ilpenomienue cpera.
Marepuana o teme | [lomHoe BHyTpeHHee otpaxenue. JIunza. dopmyna TOHKOW JIMH3BIL.
«OnTukay. Onrtuueckue mpubopbl. ['Ma3 kak onrtuyeckas cucrema. BoiHOBBIE

cBoiictBa cBera. MaTepdepenumst cBera. Judpakmus — cBera.
HMucnepcus ceera. JudpakiimonHas pemnieTka.

[Ipumepsl pemeHuss TUIOBBIX 337ad B IIPOLIECCE IMOBTOPEHUS
TEOPETUYECKOr0 MaTepHaa.

23 Pemenune 3amay
gactu 1,2 mo Teme
«OnTukay. Pemenue 3aga4 pa3Hoi CI0KHOCTH.

24 Cucremaruzauus Cucmemamuszayus meopemuyecko2o Mamepuaa.

TEOPETUYECKOTO [ToctynaTel Teopun oTHOCHTENbHOCTH DWHIUTENHA. [lonHas sHeprus.
Martepuana mo Teme | DHeprus nokos. Jleekr Macchl u SHEPTHUs CBS3U.

«OcHoBbl CTO». [Ipumepsl pemieHuss TUIOBBIX 337ad B IIpoliecC€ IMOBTOPEHUS
Pemrenne 3agad mo | TEOPETMUECKOro MaTepHala.

TeMe «OCHOBBI

CTO».

24 Cucremaruzanus Cucmemamuszayus meopemuyecko2o mamepuana. I'unoresza Ilnanka o
TEOPETUYECKOTO kBaHtax. ®otoadpdexr. Ombitet A.I. CronmetoBa. VYpaBHeHUE
MaTepuana no teme | DiHmTeHa a8 ¢dorodrdpdexra. dorton. I'mmoresa ne bpoitng o
«KopmyckynsipHo- BOJIHOBBIX CBOMCTBaX 4yacTull. J{uQpakius IeKTPOHOB.

BOJIHOBOM
Tyalii3m».
26 Pemenue 3aga4 | Pemenue 3axad pa3HOM CIIOKHOCTH.




gyactu 1,2 mo Teme

«KopmnyckymnspHo-
BOJIHOBOM
TTyalii3M.

27 CucremaTtuzanus Ananu3  pe3yapTaTOB M JOMYIIEHHBIX  TUIMYHBIX  OIMIMOOK
TEOPETUYECKOTO MPEABIIYIIEro TECTA.

Marepuana no teme | Cucmemamuzayus  meopemuuecko2o  mamepuana. IlnanerapHas
«Duzuka atomay. MoJienp aroMa. KBanToBeie moctynatel bopa. JInHeiuaThie CHEKTPBI.
Pemienne 3amau mo | Jlasep.

TeMe «Dusuka | [Ipumepbl pemieHus THUMOBBIX 3aJad B MPOIECCE TOBTOPEHUS
aToMay. TEOPETHYECKOT0 MaTepHara.

28 CucremaTtuzanus Cucmemamuszayus. meopemuyeckoco mamepuana. PagnoakTHBHOCTb.
TEOPETUYECKOTO Anbda-, 6era-, 1 TaMMa-u3TydeHUs. 3aKOH PaJIMOAKTUBHOTO pacraja.
Marepuaia mo Tteme | HykimonHas Moaens siapa. DHEprus CBsA3U HYKIOHOB B siipe. SaepHbie
«Dusnka aTtoMHOro | cuibl. fAnepHble peakuuu. LlenHpie peakuuu AeneHus aaep.
sIpay. [IpuMepsl pemieHuss TUIMOBBIX 3a7ad B IPOIECCE TOBTOPEHUS

TEOPETHYECKOTO MaTepHaa.

29 Pemrenne 3amay | Pemenne 3a1ad pa3HO CIIOKHOCTH.
gactu 1,2 mo Teme
«Ddu3nka aTOMHOTO
sIpay

30 Pemenue 3amau | Pemenne 3aga4 2 yactu (C pa3BepHYTHIM PEIICHUEM )
4acTH 2

31 Pemenue 3amau | Pemenue 3agad 2 yactu (C pa3BepHYTHIM PEIICHHEM )
4yacTH 2

32- | BeimmosineHnue BapHaHT TeCTa.

33 TPEHUPOBOYHOTO
Bapuanta EI'D.

34 AHanyu3 TUNWYHBIX | AHAIU3 pPe3yabTaTOB M JIOMYIIEHHBIX THUIUYHBIX OIIMOOK MIpH
OLIMO0K IIPH | BBIIIOJIHEHUH TECTa.

BBIIIOJIHCHHUHU TCCTA.




