MYyHHIHIIAIBHOE aBTOHOMHOE 0011e00pa3oBaTelbHOe
yupexaenue «KpacHoropekast ruMHa3usi HMEHH
['epost Coserckoro Coroza Hukosnas Meanosrya Oropo HuKoBay

[Ipunsto CornacoBaHo

PEeLIEHHEM METOIMYECKOTO 00hEUHEHHS 3aMeCTHTeNeM AipekTopa 1o YBP
YUHTENIEH €CTeCTBEHHO-HAYYHOIO IHKIIA Tchou-  TUheitiettets 0,0
H MaTEMaTHKH, UHPOPMATHKH ’

npotokon Ne5 ot 28.08.2023 r. A% 2023 r.

Pabouast nporpamma
yuyebHoro npeamera «Du3nkay
(6a30BBIil YpOBEHD)
Juts 11 kiacea cpeiero odiero odpa3oBanus

Cpoxk ocBoeHHst iporpammbl 1 roj



Peuensus

Ha pabouyto nporpammy yyeGHoro npeamera « Pusukay»
s 11 xnacca cpeiHero o6bmrero o6pasoBaHust
Ha 2023-2024 yueGHbIii roa

Pabouvas nmporpamma coctaBieHa i3 pacuera 2 yaca B HeJleJlio, 68 4acoB 3a yueOGHbIi o,
YTO COOTBETCTBYET yueOHOoMY tany MAOY «KpacHoropckasi rHMHA3UsD.

CocToHuT U3 clleIyIoLHX YacTeM:

° THTYJIbHBIW JIUCT

MIOSICHUTEJIbHAS 3aMucKa
y4eOHO-TeMaTH4YeCcKHH ian

ydebHas nporpamma

CIHCOK OCHOBHOM JTUTEPATYpPhl ISl YUHUTEJIS
CITHCOK OCHOBHOM JIMTEPATYPBI U1l YUaLHXCS
repeyeHb UTOrOBBIX (POPM KOHTPOJIS
KOHTPOJIbHO-H3MEPHUTE/IbHbBIE MaTepHAIbI

@opma M CcolepKaHHE JIaHHBIX dYacTed pabouyeil MporpaMMbl  OTBEYAIOT TPeOOBAHMSM,
YCTaHOBIICHHBIM JIOKallbHbIM akToM «[lonokenne o paboueil mporpamme y4eOHOro mpeaMera,
(haxynpTaTHBHOTO Kypca. Kypca 1o BeIOopy, J1eKTHBHOrO Kypca B MAOY «KpacHoropckas rHMHA3HsI».
HanHasi mporpamMma COOTBETCTBYET (peilepalbHOMY roCyapCTBEHHOMY 00pa30BaTeIbHOMY CTaHAapTy
CpeziHero oduero oopa3oBaHusi 4 MOXKET ObITh HCIIOJIL30BaHA B KaueCTBe pabdoyeii.

Peniersent /[j/k JleonteeBa M.B., 3aBeaytowuii [IHIMO yuunTesnei
eCTeCTBeHHO-Haynﬁo{"o']uuxna H MaTeMaTUuKH. HH(POPMATHKH.

«28» aBrycra 2023 r.



IMosicHuTEILHAS 3aNMCKa

Pabouas nporpamma 1o ¢usuke s 11 kiacca Ha 6a30BOM ypoBHE COCTaBJIeHA HA OCHOBE
[TpumepHoii nporpammel 1o ¢usuke. 10 — 11 kiacesl. ba3zossiii u npoduibHbI ypoBHH. COOPHHUK
HOpMaTHBHBIX J0KyMeHTOB. — M.: JIpoda, 2007 r.; aBTopckoii [Tporpammsl o ¢pusuke s 10-11
KJaccel 0011eo0pa3zoBaTenbHbIX yupekacHui (6a3oBsiii ypoens): B.A. Kacbanos, - M.: lpoda,
2010 r.

OO0yuenue Benércs no yuyeObnuky Pusuka. ba3zoBwiii yposenb.l1 kiacc: yueOnuk /B.A.
Kacpsnos.: — M.: JIpoda, 2019 r.

KonuuecTtBo yacoB 1o nporpamme B Hepiemnto — 2. KonuuecTBo yacoB 110 yueOHOMY MaHy
rumMHaszuu — 2. KoianyectBo yacoB B roj — 68.

[Tpeiaraemslii Kype 10JDKEeH criocoOcTBOBaTh (POPMUPOBAHUIO U PA3BUTHIO Y y4YaIUXCS
3HAaHUI OCHOB COBPEMEHHBIX (PU3MYECKHX TEOPUH (TIOHATHIA, TECOPETUYECKUX MOEIEH, 3aKOHOB,
OKCIIEPUMEHTAILHBIX PE3yJIbTAaTOB); CUCTEMAaTU3alMK Hay4YHOH MHGOpPMALNK (TEOPETHYECKOH U
OKCIEPUMEHTAILHOM); BBIIABMKEHUS TUIIOTE3, IUIAHUPOBAHUS HKCIEPUMEHTAa WIH €ro
MO/ICITUPOBAHUS; OLEHKU JOCTOBEPHOCTH €CTECTBEHHOHAYYHOU MH(MOPMALIUU, BO3MOKHOCTU €€
IIPaKTHYECKOT0 UCTIOIb30BaHUS.

Ieas kypca — ocBoeHHME OOydJarOIIMMHUCA 3HAHUH O (yHJAMEHTAIBHBIX (DU3MUECKUX
3aKOHAX M IPUHIIKIIAX, JIEXKAIIUX B OCHOBE COBPEMEHHON (PU3MUECKON KapTUHBI MUpa; Hauboliee
BaKHBIX OTKPBITUAX B 00JacTH (PU3MKH, OKA3aBIIUX OIpEJeNsiollee BIUSHUE HA pa3BUTHE
TEXHUKH M TEXHOJIOTMH; METOJIaX Hay4YHOTO II03HAaHUA IIPUPOJBI; OBJIAZCHHE YMEHUSAMHU
MIPOBOANThL HAONIOJICHHUA TIPUPOJHBIX SBICHWH, ONUCBIBAaTH M 0000IIaTh pe3yabTaThl
HaOIIOICHUH.

3apaum:

— Co3aaBaTh YCIOBHS /UISi OCBOGHHSl 3HAHHH 0 (yHIaMEHTaNbHBIX (HU3NYECKUX
3aKOHAX W MPUHIIKIIAX, JIEKAIUX B OCHOBE COBPEMEHHON (U3UYECKON KapTUHBI MUpa; Hauboliee
BaKHBIX OTKPBITUAX B 001acTH (U3UKH, OKa3aBIIMX OIpEIeioniee BIUSHUE HA DPa3BHTHE
TEXHHUKH U TEXHOJIOTMH; METO/1aX HayYHOT O TTO3HAHHS TIPUPO/IBI;

—  @opMHPOBATh Ha OCHOBE OCBOCHHBIX 3HAHUH MPECTaBICHUE O (PU3MUECKOI KapTUHE
MUPa;

— Co3gaBaTh YyCI0BHSI ISl  OBJAJE€HUS YMEHHSIMH TIPOBOJIUTH HaOIIOAEHHUS,
TTAHUPOBATh U BBIMOIHATH YKCIIEPUMEHTBI, BHIIBUTATh THUITOTE3bI U CTPOUTH MOJICTH, TPUMEHSTh
nojydyeHHble 3HAHUS O (usnke s O0OBICHEHUsS pa3sHOOOpa3HBbIX (U3MYECKUX SBICHUH H
CBOMCTB BELIECTB;, [MPAKTUYECKOTrO0 HUCHOJb30BaHUs (U3NYECKUX 3HAHUN; OLIEHUBATh
JIOCTOBEPHOCTH €CTECTBEHHOHAYYHON HH(POpMAINH;

— Ppa3sBMBaTh TIO3HABATEIbHBIC HMHTEPECHl, WHTEUIEKTYaJbHbIC UM  TBOPYECKUE
CIOCOOHOCTH B Tpolecce MpUOOpeTeHusl 3HaHUU 1O (QHU3UKE C MCIOIb30BAHUEM DPA3IMYHBIX
VCTOYHHUKOB HH(POPMAIIMN U COBPEMEHHBIX HH()OPMAIIHOHHBIX TEXHOJIOTHIA;

—  BOCHHUTBHIBATH YOCKICHHOCTH B BO3MOXKHOCTH TO3HAHHWS 3aKOHOB TIPUPOABI W
UCIIOJIBL30BaHUsl JOCTWKEHUM (U3MKH Ha Oraro pa3sBUTUS 4YeIOBEYECKON IUBUIM3AIMY;
HEO0OXOMMOCTH COTPYTHUYECTBA B MPOIIECCE COBMECTHOTO BBIITOJIHEHUS 3a/1a4, YBAKHUTEIBHOTO
OTHOUICHMSI K MHCHHUIO OIMOHCHTA TpH OOCYKIACHHUM TPOOJICM CCTCCTBCHHOHAYYHOTO
COJCPXKAHUSA; TOTOBHOCTH K MOPAIBHO-DTHYECKOM OLECHKE HCMOJIBb30BAHUS  HAYYHBIX
JOCTUKEHMI, HyBCTBA OTBETCTBEHHOCTH 32 3aLUTY OKPYKAIOLLIEH Cpe/ibl;

—  HCNO0JIb30BATH MOJIyYeHHbIe 3HAHMSA M YMEHMS /Ul PCIICHUS NPAKTHYECKUX 3a1ad
MOBCCIHEBHOM  KU3HH, obOecrieucHUs: 0€30maCHOCTH  CBOEH  JKM3HM, PALMOHAIBHOTO
MPUPOJIONOIBL30BAHUS U OXPaHbl OKPYKAIOIIEH CPEJIbl.

JlaHHble 3a7a4d MOTYT OBITH YCHEIIHO PEIICHBI, €CJIM Ha 3aHATHUSAX M B CAMOCTOSTEIbHOM
pabore 0OyuaromMXCsi COYCTAIOTCS TeopeThyeckas paboTa ¢ HEOOXOAMMBIM KOJUYCCTBOM
NPAKTUYECKUX PadoT, yACIICTCS BHUMAHUC aHATH3Y JAaHHBIX, ITOJIy4aeMbIX dKCIIEPUMEHTAIIBHO,
NPEJOCTABISICTCS BOSMOXKHOCTL CO3/1aBaTh TBOPYECKUE MPOEKThI, IPOBOJUTH CAMOCTOSTEIILHbBIC
UCCIICIOBAHMS.



[IporpaMmma mocTpoeHa TakuM o00pa3oM, UYTO HAa OCHOBE KOHIIEHTPHUYECKOTO MOJIX0Ma
BBC/ICHHBIC paHEEe MOHATHS 3aKPEIUISIOTCS TPU U3YUYEHUN HOBBIX pa3/eiioB, DKCIEPUMEHTAIBHO
MOJATBEPXKIAIOTCS IIPU JEMOHCTPALIUAX U B JJabopaTopHbIX paboTax.

Ha ocuoBanun VYkaza Ilpesunenta P® or 23.04.2021 roma Ne242 «O0 ycraHOBJIEHUH Ha
tepputopun Poccuiickoit @enepannu Hepadbouux auei B Mae 2021 roga», nucbkMa MUHHCTEpCTBA
obOpa3oBanun u Haykum Yamyprckon Pecnybnuku ot 27.04.2021 roma Ne 01/01-39/3331,
[Tocranosnenus Anmunuctpaunu MO «Kpacnoropekuii paiion» ot 29.04.2021 rona Ne244 «O6
oprauzauuu  padoTbl 00pa30BaTEeNbHBIX OpPraHU3aUUuil MYHULUINAIBHOIO 00pa3oBaHUs
«Kpacnoropckuii paiion» B nepuox ¢ 04 mas mo 07 mas 2021 roma», npukazom MAOY
«Kpacnoropckas rumHazus» Nel64-ocn ot 28.04.2021 «O BHeceHMM M3MCHEHHH B
obpa3sosarenbubie mporpammsl HOO, OO0, COO B cBsizu ¢ Hepabounmu qusmu B mae 2021 roaa,
00 yTBepKIEeHUU KajleHgapHoro ydeOHoro rpaduka Ha 2020-2021 y4yeOHBIH rojJ B HOBOU
perakuum» y4eOHbIl MaTepran paboueil mporpaMmbl CKOPPEKTUPOBAH MYTEM €ro YIJIOTHEHHS.
BHecenbl n3MeHeHHs B pasjen «YuebHas nporpamMay (odIee KOIMYecTBO 4acoB — 67 BMECTO
68). YMeHbluIeHHEe KOJIMYecTBa y4eOHBIX 4HAacOB OPraHU30BaHO 3a CYET COKpALLEHHUsS YPOKOB
noBTopeHus (ypok Ne67 1o teme « JHeprus IeKTPOMarHUTHOTO B3aUMOIEHCTBU S HEITOABUKHBIX
3apsaa0B» U Ypok Ne68 «I1oCTOSHHBIN 3TIEKTPUUECKUM TOK»).



Coaepaxanue nporpaMmbl

DeKTpPOoAUHAMHKA (264)

ITocmoannwtit 3neKmpuvecKuit moK

Onexkrpuyeckuil Tok. Cwia toka. Mcroynuk Toka. 3akoH Oma Uil OJHOPOIAHOIO
npoBojHuKa (ywyactka uenu). ComnpoTuBieHHE MPOBOAHHMKA. 3aBUCUMOCTb  YAEILHOIO
COIPOTUBIIEHUs OT TeMiieparypbl. CoeluHeHUs NPOBOAHUKOB. 3akoH OMa /171 3aMKHYTOH LIEIH.
N3mepenue cunbl Toka M HanpsbkeHus. TemnoBoe aeiicTBHe anekTpuueckoro toka. [lepenaua
MOIIHOCTH JIEKTPHUECKOT0 TOKa OT HCTOYHHMKA K TOTPEOUTEIO.

Maznummnoe none

MarnuTHoe B3aumoelicTBue. MarHuTHOE 110J1€ 2JIEKTPHYECKOro ToKa. JINHUM MarHUTHOM
uHAYKUKUK. JleiicTBre MarHUTHOIO 110JI1 Ha IPOBOJAHUK € TOKOM. JlelicTBUE MarHUTHOIO I10JIs1 Ha
JBUKYIIUECS 3apsUKCHHBIE 4YacTULbl. B3aumoJeHcTBUE 3IIEKTPUYECKHMX TOKOB. MarHuTHBIN
IOTOK. DHEPrusi MAarHUTHOTO 107151 TOKA.

InekmpomazHemusm

3JIC B MpoBOAHUKE, ABMKYIIEMCS B MarHUTHOM T0JI€. DJICKTPOMArHUTHAA WHIYKIUA.
Crnioco6b1 nuaynmpoBanus Toka. OneiTel ['enpu. Micnonb3oBanne 31€KTPOMarHUTHOW MHITYKITHH.
["'enepupoBaHue MEPEMEHHOT0 IEKTPUUECKOro ToKa. [lepenayua 35ekTpoIHEprum Ha pacCTOSTHHE.
MarnuTosekTpruyeckas HHIyKIusA. CBoOOIHbIC TADMOHUYECKUE YIEKTPOMAarHUTHbBIC KOJIeOaHUs
B KoseOaTelbHOM KOHTYpe. Pa3psajika u 3apsjika KOHAEHCATOpa, TOK CMEIECHHS.

JlabopaTopuas padora «Mccie1oBaHue 3aBUCHMOCTH CHJIBI TOKA Yepes CIHpaJib
JIaMITbl HAKAJIMBAHUs OT HANIPSIZKEHHS HA He».

JlabopaTopHas padora «3yuenue 3akona OMa 1Jisi OJTHOM Henmu»

JlaGopaTopHas padora «H3y4yeHue siBJeHHs 3JIeKTPOMATHUTHOH HHIYKIIHH»

JJIeKTPOMAarHuTHOE H3IyuyeHue (22 4)

Hznyuenue u npuem riekmpomaznumnulx ¢oan paouo- u CB4-ouanaszona

DIEeKTpOMarHuTHBIE BOJHBI. PacmpocTpaHeHHE 5SJIEKTPOMArHUTHBIX BOJH. DHEprus,
JABJICHUE W MMITYJIBC 3JIEKTPOMArHUTHBIX BOJH. CIIEKTp, 3JIEKTPOMAarHUTHBIX BOJNH. Pamauo- u
CBY-BoaHBI B CpECTBAX CBA3U.

Bonnoeaa onmuka

[Mpunmun  Toiirenca. Otpaxkenne wu  npenomsieHue BoaH. Jlucnepeust  cBera.
Unrepdepenuns BonH. Bsaumuoe ycunenue u  ocnaGneHue BOJH B IPOCTPAHCTBE.
Hnrepdepenums ceera. KorepenTHsie ncTouHuky cBera. Jludpakuns csera.

JlabopaTopuas padora « U3mepenue JIMHBI CBETOBOM BOJIHBI ¢ IOMOIILIO
AUGPAKIHOHHON pelIeTKH».

Keanmosasn meopua 3I1EKMPOMACHUMHO20 U3TTYHCHUA U eéeui{ecmeda



Tennosoe wuznydenue. Porosddexr. KopnyckyaspHo-BOJIHOBON Jyann3M. BosiHoBbIE
cpoiicrBa yactull. Ctpoenue atoma. Teopus atoma Bogopoaa. Iloryomenue u uznyyenue ceera
aromoMm. Jlazep.

JlabopaTopHas padora «Habd01eHne JHHEHYATOr0 H CIVIOIIHOTO CIIEKTPOB
HCIYCKAHHUS».

Pu3uKa BLICOKUX YHEPIHil ¥ dj1eMeHTbl acTpodusuku (12 4)

QDusuka amomnozo aopa

CocraB ¥ pasMep aTOMHOrO sjipa. DHEprusi CBA3M HYKJIOHOB B sjpe. EcrecTBeHHas
pPaJiM0aKTUBHOCTb. 3aKOH paJIMOAKTUBHOIO pacnaja. VickyccTBeHHas palu0aKTUBHOCTD. SnepHas
suepreTuka. Tepmosaepubiii cunres. buonoruyeckoe nelicTBue painoOaKTUBHBIX U3TYyYEHHIH.

Inemenmapuvie uacmuyl

Knaccuduxamms snemeHTapHbIX 9acTHil. PepMHOHBI, 6030HBI. AHTUYACTHIIBI.

Ooépazoeanue u cmpoenue Beenennoi

Bcenennas (crpykrypa, pacuidpeHue). OCHOBHBIE TEpHOJABI SBOJIOLMM BceneHHOi.
OOpa3oBaHHe M SBOJIOLMA TaNaKTUK, 3Be31 (MCTOYHMKH UX dHepruu). CoBpeMeHHbIE
NPEJICTABICHUS O MPOUCXOKIAECHUH U BOIOIUUA COITHEYHOU CUCTEMBI.

Oo6o0maromee nosropenue (7 4)

1. Kunemaruka MatepuaabHOM TOUKH.

2. Jlunamuka MaTepuaibHON TOYKH.

3. 3axoHbI coxpaHeHus. J[MHaMHuKa MEepHOANMYECKOTO ABHKCHHS.

4. MonekynsapHas cTpyktypa BemectBa. MKT uaeansHoro rasa.

5. TepmoanHamMuka. AKyCTHKa.

6. CuItbl 2IEKTPOMAarHUTHOTO B3aUMOACHCTBHSI HETIO/IBHKHBIX 3apAI0B.

7. ITOCTOSIHHBIN JIEKTPUYECKUI TOK.



TpedoBanus K ypoOBHIO NOJATOTOBKH 00y4al0IUXCsl

B pesynomame uzyuenus pusuxu yueHuK 00J1xcen

3HATH/TIOHUMATH
3HATH/MIOHUMATH
- cmbicnt  nonamui:  (QU3NYECKOe SABJICHHWE, THUIOTE3a, 3aKOH, TEOpPHs, BEIECTBO,
B3aHMOJICHCTBUE;
- CMBICTT (pu3uuecKkux eéeauqun: CKOpOCTb, YCKOpPEHHE, Macca, Cuja, UMIYJbC, paboTa,
MEXaHHYEeCKas SHEPTHUs, BHYTPCHHSS Y)HEpPrus, abCONI0THAs TeMIIepaTypa, CpeaHss KHHETHYeCKas
HHEPrus YaCTHUL BEIIECTBA, KOJIMYECTBO TEIUIOTHI, DJIEMEHTAPHBIHN 2JIEKTPUUECKUN 3apsil;
- CMBICTT  QU3UYECKUX 3AKOHO06 KIACCHYECKONM MEXaHMKH, BCEMHUPHOIO TATOTEHHS,
COXPaHEHHUs SHEPTHH, UMITYJIbCa M 3JIEKTPUUECKOT0 3apsaa, TePMOAUHAMMKH;
- 6KJIAO POCCUNICKUX U 3APYOEHCHBIX YUYEHbIX, OKA3aBIIMX HaubOosbllee BIMSAHUE Ha
pa3BuUTHE (PUZHMKHU;
yMeTh
- OnUCHIGAMb U 00BACHAMY (PUIUYECKUE AGNECHUA U CEOUCMEA me: IBUKCHIE HEOCCHBIX
TeJl ¥ UICKYCCTBEHHBIX CITYTHUKOB 3€MJIM; CBOMCTBA Ira30B, XKUIAKOCTEH U TBEPJIbIX TEll;
- omau4yams TUNOTE3bl OT HAYYHBIX TEOpHH; Oeramsb 66160061 HA  OCHOBE
HKCIEPUMEHTAILHBIX JIAHHBIX; HPUGOOUMb HPUMEPDI, TOKA3LIBAIOIIME, YTO: HaONIOJEHUS U
IKCIIEPUMEHT SIBJISAIOTCS OCHOBOW JUUIsl BBIJIBMOKCHHS THIIOTE3 U TEOPH, MO3BOJISIOT MPOBEPUTH
UCTUHHOCTh TEOPETHYECKHX BBIBOJOB; (U3MYECKas TEOpHUs JaeT BO3MOKHOCTH OOBACHATH
W3BECTHBIC SBJIICHUS TPUPO/IbI U HayYHBIC (DAaKTHI, TPE/ICKA3bIBATh CIIIC HEU3BECTHHIC ABJICHUS;
- RpUEOOUmMb NPUMEPHI NPAKMUYECKO20 UCHOIb306AHUA (PUUYECKUX 3HAHUN: 3aKOHOB
MEXaHUKH, TEPMOJAMHAMHUKHU U IEKTPOJAMHAMUKHU B SHEPTETHUKE;
- 6OCHPUHUMAMb U HA OCHOGE NOJYYEHHBIX 3HAHUI CAMOCHOAMETbHO OUCHUBAMDb
uHpOpMaIIo, coepkantytocs B coodmenusx CMU, MuTepHere, HAy9HO-TIONYJIAPHBIX CTATHSX;
- UCNOIB306aAMb NPUOOPEmMeHHbIe 3HAHUA U YMEHUA 6 NPAKMUYECKON 0eAmeabHOCmU U
NOBCEOHEGHOUl Jicu3HU 0aa odecrieueHUs 0€30MacHOCTH JKM3HEACATEIBLHOCTH B TpoIlecce
UCIIOJIb30BaHUS TPAHCIOPTHBIX CPEACTB, OBITOBBIX AIIEKTPONPUOOPOB.



YuyeOHO-TeMATHYECKUH ILJIAH

Ne n/m Tewmsl pa3nenos Bcero vacos ®Dopmel
KOHTPOJIA
1. IToBTOpeHUEe MaTepuaia 1
Kypca ¢pusukn 10 kiaacca
2. DJIEKTPOAMHAMHUKA 26 Jp.-3
K.p.-1
3. DJIEKTPOMAarHUTHOE 22 J.p.-2
H3JYYEeHHEe K.p.-1
4. ®u3uKa BBICOKHX JHEPIuil H 12 Kp.-1
3J1eMeHThI aCTPOPU3HKH
<7 O0o0marouee NOBTOPEHHE 7




Y4eOHas nporpamMma

Pa3zjen NeNe ypoka | Tembl H 110€/1€10BaTE/ILHOCTh YPOKOB OcHOBHBbIE IOHATHA Monyb «lllkoabHbII
YPOK» B padoueii
NporpaMmme
BociMTaHuA (110
pazaesam)
[ToBTOpeHHe 1 Mexanuka. MonekynspHas | @opmupoBaTh
MaTepHaja Kypca ¢u3nka. DIeKTpoANHAMHKA | HEOOXOMMOCTh
¢uznkn 10 k1acca pa3zyMHOro
UCTIOJIL30BaHUS
Texnuka 6e3omacHOCTH 1pu paboTe B ARetiEatulr. g
kabunere gusuxu. MOT Nel9,21. H TERELAIOTRA 0
JanbHenIero
IToBTopenne. Mexanuka. MosnekyinsapHas
¢dusuka. DIEeKTpoIMHAMUKA P
4eJI0BEYECKOro
oOmiecTBa,
YBaXKEHHE K
TBOpLIAaM HayKu U
TEeXHHKH.
DJIeKTPOAHHAMHKA 2 o . o —— Onektpuueckuit Tok. Cuna | Mcnonb30BaTh
TOKA. 3HaHHS 00
3 M cTOYHUK TOKA B YJEKTPUYECKOM 1IeMH. Hcrounuk Toka. NIEKTPOMATrHUTHBIX
DJIC. SIBJICHUSIX B
4. 3akoH OMa 711 OZTHOPOAHOTO 3akon Oma ans ydacTka MOBCE/IHEBHOM
MPOBOAHMKA (Yy4acTKa LEIH). LCTH. KU3HU 1A
5. HOT Ne21. JlabopaTopHas paGora obecricucHUS
«HUccnenoBanmne 3aBUCHMOCTH CHIIBI 0€e30MacHOCTH MPH
TOKA Yyepe3 CUpajib JaMIbl oOpallieHuu ¢
HAKaJIHBAHHUSA OT HANPS/KEHUs] HA Hei» npubopamu u
6. 3aBUCUMOCTb YACTBHOTO COMPOTHBICHUS | YICIBHOC COMPOTUBIICHUE. | TCXHUYCCKUMHU
OT TEMIIEPATYyPhl. YCTPONCTBAMH, JUISt
& [TpumecHoit nosyrpoBogHUK — cocTaBHas | [TonynpoBoaHuK COXpaHCHHUs
Y4acThb 2JICMCHTOB CXCM. BJICKTpW{CCKMﬁ 3/10pOBbS U

TOK B DJICKTPOJIUTAX.

cOOITIO/ICHUS HOPM




8. [TocnenoBarenbHoOe U 9KOJIOTHYECKOr0
CoenuHeHMs NPOBOJAHUKOB. napajie/ibHOE COCJMHEHUA | NTOBEACHMS B
IIPOBOIHUKOB. OKpYXKaromen
9. s 3akon OMma 1 3aMKHYTOH | cpene.
3akoH OMma 715 3aMKHYTOM Ienu.
LEIH. [Tpensuuers
10. HNOT Ne21. JIaboparopHas pabora BO3MOKHbBIE
«H3yyenne 3akona Oma Uil MOJTHOM pe3yJIbTaThl CBOMX
nenm» JNEHCTBUM.
11. AMIIepMeTp, BOJILTMETP, Oco3HaBaTh POITh
W3mepenne cuiibl TOKa ¥ HalPSKCHUA. no6aBouHOE OTCUECTBCHHBIX
conpotusieHue. [LyHT. YYCHBIX B
12 TemtoBoe neMCTBHE DIEKTPUUECKOTO 3axon JIxxoynsa-Jlenua. U3y4eHun
Toka. 3akoH JLxoyns-Jlenna. ICKTPUICCKUX
13. MarunuTtHoe B3aumojeiicteue. MaruutHoe | MaruutHoe noie. ABIICHUH.
110JI€ YTIEKTPUYECKOTO TOKa. CamocrosTensHO
14 JIuHUM MarHUTHOM MHYKIIMH JlmHii MArRHTHOT R R
MH/YKIAH. POBOJUTD
13 JlelicTBrE MarHUTHOTO MOJISI HA Cuna Amriepa. usmaeckie
IIPOBOJHUK C TOKOM. IKCIICPHUMECHTEI.
16. Pamka ¢ TOKOM B OTHOpPOIHOM MarHuTHOM | OJTHOPOTHOE MarHUTHOE
noe. noJe.
17. JleficTBre MarHUTHOIO IO HA Cuna Jlopenua.
JIBOKYIIHECS 3apsKCHHBIC YaCTHIIBI.
18. B3auMoACHCTBHE TCKTPUICCKUX TOKOB.
19. g MarHuTHBIH MOTOK.
MarHuTHBIA MOTOK. DHEPTrUs MarHUTHOTO
e — DHeprust MarHUTHOTO TOJIS
TOKA.
20. DJ1C B NpOBOAHUKE, IBUKYILIEMCS B DJIC.
MarHUTHOM T10JIC.
21. 3 DJeKTpOMarHuTHast
JCKTPOMArHUTHas MHIYKIUS.
VHJTYKLIHSL.




22.

CaMOHH,IIyKHH}I. Hcnonb3oBaHue
3JICK'I‘p0MaFHHTHOﬁ MHAYKIHH.

CaMOMHIYKLIHS.

23. HMOT Ne21. JIabopaTopHasi padoTa
«H3ydyeHme sABJICHUA
JIEKTPOMATHHTHON MHIYKIHH»
24. ['enepupoBaHue MEPEMEHHOTO ["'eHeparopsl MEpeMEHHOTO
HIIEKTPUYECKOTO TOKA. IICKTPUIECKOTO TOKA.
23. [lepenaua nnexTpodrnepruu Ha MaruuTodnekrpuyeckas
paccrosiHue. MarHuToJIeKTpHYecKast WHTYKIIHS.
VHJTYKITHSL.
26. CB000/IHBIC TADMOHUYECKHE KonebartenbHbli KOHTYP.
HIIEKTPOMArHUTHBIE KOJIeOaHus B Paspsika u 3apsijika
KoJiebareIbHOM KOHTYpe. Paspsika u KOHJIEHCATOpa, TOK
3apsiJika KOHIEHCATopa, TOK CMEIICHHUS. CMEIICHHUS.
27 KonTpoibnas pabora no reme
«DIEeKTPOTHHAMHKAY.
DJIEKTPOMAarHuTHOE 28. D TE—— DIEKTPOMarHUTHbIE 0
H3JIy4YeHHe P ' BOJIHBI. i S
OTEYECTBEHHBIX
29. PacripocTpaHeH#e 31eKTPOMarHuTHBIX
pes YYEHBIX B
: M3Y4EHHH
30. DHeprus, 1aBlIEeHUE U e
DHeprus, naBIeHUE U UMITYIIBC AN EKTPUUECKUX
HIICKTPOMArHUTHBIX BOJTH. SBIICHU.
OMEKTPOMATHUTHBIX BOMH. | 0
31 CriekTp, 3JICKTPOMAarHUTHBIX BOJIH.
IUIAHUPOBATH U
32. Panno- u CBY-Bonns! B cpeacrax cBasu. | Paauo- u CBY-BonHs ——
33. Pannorenedonnas cBssb,
PapmorencdoHHas CBsI3b, PaAMOBCIIAHHUC. ¢puzndeckue
paMoBelIaHue.
34 [punuun [oiirenca i soiman
: [Mpunnun Coiirenca. Otpakenue u Op o : I[pexsuners
P BO3MOXKHbBIC

MMPECIOMJICHHUEC BOJIH.

NPEIOMJIICHHUC BOJIH.




35:

[Tonnoe BHyTpeHHEE OTpaKEHHUE.

[TonHoe BHYTpeHHEE

pPE3YJIbTAaTbl CBOUX

orpaxenue. Jlucrnepcus CHCTBHIA.
Hucnepcus csera. P A p A
CBeTA.
36. Nnrepdepenuus Bonu. Bzaumuoe WuTepdepenuus BoH.
yCUJIEHUE U oclladiieHre BOJIH B
IIPOCTPAHCTBE.
37 KorepeHTHbBIEC HCTOUHUKH
KorepeHTHble HCTOYHHUKH CBETA.
CBETa.
38. Jludpakuus csera. Judpakuus csera.
39. Jludpakiuus cBera Ha LIETH. Judpakiuonsas pemeTka.
JlubpaximonHas pemeTka.
40. HOT Ne21. Jladoparopuasi padora | Jludpakunonnas pemerka.
«M3Mepenne NTHHBI CBETOBOMH BOJIHBI €
NMOMOIULIO IHPPAKIMOHHON pelIeTKH»
41. DoTodddexT. DotodrddexT.
42. ” KopnyckynsipHO-BOTHOBOM
KopmyckyispHO-BOTHOBO# 1yallu3M.
JTyamu3M.
43. BonHoBsle CBOWCTBA YaCTHUIL.
44, [TnaneTapHas Moenb
ITnanerapnas moaens aToMa.
aToMa.
45. Teopus aroma Bogopoa.
46. [Tornomenue u u3Ty4yeHue CBETa aTOMOM.
47. HOT Ne2l. JlaGoparopHas padora
«Haoonenne JIHHEHYATOr 0 U
CILIOLIHOI'O CIIEKTPOB MCIYCKAHUS».
48. Jlazep. Jlasep.
49. KonTpoabnas padora no teme
«DJIEKTPOMATHUTHOE U3JIy4YeHHEey.
®Ou3nka BLICOKHX 50. DHeprus CBA3M HYKJIOHOB B | YOexkaaTh B
s CocraB aTOMHOT0 s11pa. DHEpPrus CBsI3U
JHEPIrUii H 3JIEeMEHTHhI ape. BO3MOKHOCTH
HYKJIOHOB B sIJIpe.
acTpodpusuku 1O3HaHUs




51 EcrecrBennas IPUPOJIbI, B
EcrecTBeHHas painoaKTUBHOCTD. 3aKOH
palnoaKTUBHOCTb. 3aKOH HE0OX0AMMOCTH
paZli0aKTUBHOI'O pacnaja.
pajinOaKTUBHOIO pacnaja. | pa3yMHOTO
32. HckyccrBennas UCIIOJIb30BaHUS
HckyccTBeHHast paiMOaKTUBHOCTD. -
pPaIn0aKTUBHOCTbD. JOCTHKEHUN HayKd
SlnepHas HepreTHka. .
SlnepHas SHepreTuka. ¥ TEXHOJOTMH Iis
33. TepMosiiepHBIi CUHTES. TepMosaepHBIi CHHTES. JaIbHENIIIEro
54. Buonoruueckoe Jelicteue pa3BUTHUS
paluOaKTUBHBIX U3ITYYCHHIA. YeJI0BE4YECKOro
55. Krnaccugukaius 37eMeHTapHbIX YaCTHIL. DJIeMEHTapHbIC YaCTUILIBIL. obmiecTBa,
56. DneMeHTapHbIe YacTullbl. Penenue 3amay. yBaXcCHHC K
57. CrpykTypa BeeneHHOM. CrpykTypa Beenennoii. TBOpLaM HayKH H
58. O6pa3zoBaHue aCTPOHOMUYECKUX ACTpOHOMHYECKHE TEXHUKH,
CTPYKTYD. CTPYKTYBL. OTHOIICHHE K
59. DBOJIIONHS 3BE3]] IBOJIOLHS 3BE3]T pusmxe Kak
60. O6pazoBanne COTHETHOI CHCTEMBI. ConHeuHas cucrema. SJ%GMCHTY 5
61. Kontpoabnas padora mo teme «Pu3uka b el
BBICOKHX YHEPTHH M 3JIEMEHThI KYIBTYPHL.
acTpoGU3IHKH
Odobmarmee 62. KunemaTtuka u nuaamuka marepuanbHoit | Kunemaruka v 1nHaMuka
TOBTOpeHHe TOYKH. MaTepHaTbHON TOYKH.
63. 3aKOHBI COXPAHEHHUS.
3akoHbl coxpaHeHus. JuHamuka JnHamuka
CaMocTosITENHHO
MEPUOANYECKOTO JIBHIKEHUSI. NEPUOAMYECKOT0
IUIAHUPOBATD 7
JIBVKCHUSI. B,
64. MonekynspHast CTpyKTypa p
MorekynsipHasi CTpPYKTypa BELICCTBA. ¢duznyeckue
seuiecrsa. MKT
MKT uaeansHoro rasa. 9KCIICPUMEHTBI.
UICaJILHOTO ra3a.
65. Tepmoaunamuka.
Tepmoaunamuka. AKyCTHKA.
AKycTHKA.
66. Cuibl 91€KTPOMArHUTHOrO DIEKTPUUYECKUE 3apsiibl.

B3aMMOICUCTBHS HEMOABHKHBIX 3apsa0B.




67.

9Hepr U5l SJICKTPOMArHUTHOI'O
B3aMMOJICUCTBHA HEMOABHKHBIX 3apsAa0B.

[TocTOAHHBIN JIEKTPUYECKUN TOK.

[TocTosHHBIH
JIEKTPUYECKHIH TOK.




Hepeqem. OCHOBHOM JIUTEPaATYpPhbI VI YUHUTEIH

. bepkos, A.B., Camoe noiHoe u3gaHue TUIOBbIX BApUAHTOB peanbHbIX 3amanuil EI'D 2013,
®dusuka [Tekct]: yueOHOe mocoOue JUIs BBITYCKHUKOB. cp. y4uel. 3aBenenuii / A.B. bepkos,
B.A. I'pu6os. — OO0 "U3parensctBo Actpens”, 2012 1.;

. KacpsanoB B.A. Terpagp ans maGoparopubix pabor mo ¢usuke. 10-11 kmacc. baszosiit
yposens [Teker] / B.A. Kacbsanos. — M.: [lpoga, 2011 r.;

. Kacpsanos B.A. ®usuka. 11 kiacc. basoselit yposens [Tekct] / B.A. Kacesanos. — M.: [lpoda,
2012 r.;

. KPATKHUE KOHCIIEKTBI ITO ®U3UKE. 10 - 11 KJIACC (B momouip "3acTpsABIIMM B
nyru"). Knacclnas ¢usuka ains nmodo3HatenbHbix [DnekTpoHHblid pecype] / http://class-
fizika.narod.ru/10-11 class.htm;

. Mapon A.E. Mapon E.A. ®usuka - 11 knacc. Junaktudeckne marepuansl [Tekct] / A.E.
Mapon, E.A. Mapon. - M.: Jlpoda, 2009 r.;

. ®usmka. 11 kiacc. Yuebusle marepuaiinsl. Enunas kouiekuus 1udpoBbX 00pa3oBaTeIbHbIX
pecypcoB [DnekTpoHHbIN pecypc] / http://school-collection.edu.ru/catalog/pupil/?subject=30.




Ilepeyensb OCHOBHO¥ JIMTEPATYPHI LISl 00YYAIOIIMXCS

. KacesanoB B.A. Terpaab s naboparopubeix pador no ¢usuxe. 10-11 kiace. baszoBbiii
ypoBensb [Tekcr] / B.A. Kacesinos. — M.: Ipoda, 2011 r.;

. Kacpanos B.A. ®usuka. 11 knacc. ba3ossiit yposens [Tekcr] / B.A. Kaceanos. — M.: [Ipoda,
2012 r.;

. KPATKUE KOHCIIEKTEI ITO ®U3UKE. 10 - 11 KJIACC (B nomous "3acTpsiBLINM B
nytu"). Knacclnas ¢usuka mis ro0o3HaTenbHBIX [DnekTponHblii pecype] / http://class-
fizika.narod.ru/10-11_class.htm;

. ®wusuka. 11 knacc. Yuebusie marepuansl. Ennnas xoiuiekuusa undpoBeix 00pa3zoBaTeIbHbIX
pecypcoB [Dnekrponnsiid pecypc] / http://school-collection.edu.ru/catalog/pupil/?subject=30.
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ITepeyenb HTOrOBBIX (POPM KOHTPOJIS

JIaGopatopHas padora «HMccnenoBanue 3aBUCUMOCTH CHIIbI TOKA Yepe3 Crupallb
JIaMITbI HAKQJIUBAHUS OT HAIIPSDKEHUS Ha He».

JlaboparopHas pabora «M3ydyenune 3akona Oma 715 OTHOM Lenm».
JlabopatopHnas pabora «/3yueHue ABICHUA DICKTPOMATHUTHON HHAYKLIH.
KonrpoipHas pabora 1o Teme «JIeKTPOANHAMUKAY.

JlaGopatopHas padota «M3MepeHne JUIMHBI CBETOBOM BOJIHBI ¢ TIOMOLIBIO
IU(PPAKLHOHHON PELLETKI.

JlabopatopHas pabdora «HabmroieHue TMHEHYaToro U CIUIOLIHOTO CIIEKTPOB
UCTTYCKaHHS.

KonTtponbHas pabota 1o reMe «2JIEKTPOMarHUTHOE U3ITyUYCHHUE).

KonrpounbHas padora 1o reme «Pu3uKa BHICOKUX YHEPTHIA U JIEMEHTBI
acTpOU3HKI.



KOHTpOJleO-HBMepﬂTeJleble MaTepHajbl

1. Jlaboparopnas pabota «Mccnenopanue 3aBUCUMOCTH CHITbI TOKA YepPE3 CIUPAITh JIAMITBI
HaKaJIMBaHHs OT HANPsKEHUs Ha Hel» - cTp.270.
25 Jlaboparopnas pabora «M3yuenue 3akona Oma 1 MOJTHOM nenuw» - ctp. 271-272.
3. Jlaboparopnas pabota «M3ydeHune ABICHHUS JIEKTPOMArHUTHON HHIAYKLMU» CTP.273-
275
4. KonTponbHas padora o Teme «IeKTpoaAHHAMHUKA

Bapuanr 1

1. Yemy paeHo obilee conpoTHREICHHE
aNeKTpHYecKo# wenw (puc. 107), ecan
R,=R,=150m, R, = R, = 25 Om?

2. Kakoe Hanpa;eHHe HYIKHO CO-
31aTh HA KOHIAX MPOBOJHHKA COMpPO-
tueaeEneM 400w, uToGH B HeM Boa-
HHEJa cina roka 0,5 A? Puc. 107

3. KakoBa miomaas MoNepevdHoro cedeHHA KOHCTAHTAHOBOH
MPOBOJIOKH CONpOTHRIeHHeM 5 OM, ecnu ee gnuua 1,5 m?

4 . OnpefieauTe CHJY TOKAa W naje- &, r

HHe HaANpAXeHHs Ha NpoBoAHMKe R,
aNekTpuyeckon unenu, uszobparkeHHOH
Ha pucynke 121, ecau R, = 2 Om,
R,=40Mm, Ry = 80mM, DJIC akkyMynsa-
Topa ¢ = 4 B, ero BHyTpeHHee cONnpo-
Tusaenne r = 0,6 Om.

Puc. 121

5. Kakywo paboTy cOBepIINT TOK CHJIOM
2 A sa 6 MuH npyn HanpsxKeHuH B enu 15 B?

6 . OnpeseauTe MOINHOCTL TOKA B 3JeKTPHYECKOH Jjgamne,
BKJIOYEHHON B ceTh Hanpaxxkenuem 220 B, ecam u3BecTHO,
YTO COMPOTHBJIEHHEe HHTH HaKasa damnbl 484 Om.

Bapuant 2



1. Ilo cxeme, nzobparkenHoll HA PUCYHKe

R1 R2
111, onpegenure obuiee conpoTHBileHHe H
aNleKTpHUYecKoit uenu, ecan R, = 8 Om, n. ‘
R3 R4
H

R2=20M'R3=40M,R‘=60M-

2. Onpegenure cuay TOKA B NMPOBOAHHUKE p ‘

| | ue. 111
conpoTuBaenHeM 450M, Ha KOHUIAX KO-
TOPOro HanpAeHue pasHo 7,5 B,
3. Ckonbko MerpoB BonbdpaMoBoii NMPOBOJOKH CeYeHHeM
0,1 Mm? norpebyerca Ansa M3roTOBJEHUA PEOCTATA CONPOTHB-
aenuem 90 Om?
4. Onpegenure cuay TOKa B mnpoBoanuxe KR,
H Hamnps)xeHHe Ha nposBogHuxe R, (pwuc. 123),
ecan IIC mcrounnxka paeua ¢ = 2 B, a ero

BHYTpPEHHEE CONDOTHEIEHHE DABHO r = 0,4 Om,
Rl = 2{)”1- Rg = 4 0m.

5. PaccunraiTe KONHYECTBO TENJOTEl, KOTOpoe
BEIASIHT 38 D MHH NpoBOJIOYMHAA CTTHPAJL COIIPO- Puc. 123
rusnenuem 50 Om, ecnau cuna Toxa pasHa 2,5 A,

6. Onpegenure conpoTHBIEHHMEe HHTH HAKANA JAMIOYKH,
HMEIell HOMHHANLHYI MolnHocTe 100 Br, srnmueHHOH
B ceTh ¢ Hanpsxenuem 220 B,

S, JIabopatophas padbota «M3mepeHne JIMHBI CBETOBOH BOJIHBI C TIOMOIIBIO
JU(paKUOHHON pereTku» cTp. 276-278.

6. Jlabopatopnas padora «Hab:mo1eHue TMHEHYaToOro U CIUIOIHOTO CIIEKTPOB
ucmyckanus» ctp. 279-280.

g 2 Kontponbnas pabora no teme « IEKTPOMarHUTHOE U3IYYEHHEY.

Bapuanr 1

1. Jlyu cBeTa majaeT Ha MIOCKOE 3epKaio. Yroa oTpaxkeHus pasen 25°. Uemy paBeH
YroJl MEKy MaJatolluM JIy4oM U 3epKanom?

2. OmnpenenuTh aOCONIOTHBIN MOKa3aTelb MPEIOMICHUS U CKOPOCTh PacCIpOCTPaHCHHS
CBETa B CIIIOJIC, €CIIM MPH YIJIe MaJCHUs CBETOBOTO nmy4ka 54° yron npenomiienus 30°.

3. Ha gudpaxunonnyr pemerky ¢ d=1,2-10-3 cM HOpMalbHO magacT
MOHOXpOMaTuyecKkas BojHa cBera. Onpepenure anuny Bosinbl pu m=1 u sina=0,043.

4. Ha JHC BOJJOCMaA I‘I]y6I/IHO[7l 4 M HaXOJIUTCS TOYCYHBIM MCTOYHUK cBeTa. Ha ITOBECPXHOCTH
BOJBI IJIABACT prFJ'IbeI AUCK, TaK 4YTO LUCHTP AHUCKA HAXOOUTCA HaA HCTOYHHUKOM CBCTA.



[Tpn kaKkOoM MUHUMAJIBHOM JMaMETPe AUCKA HU OJIMH JIY4 CBETA HE BBIHJIET HA TOBEPXHOCTh
BOJIbI?

5. Onpenenure KpacHyto rpanuiy porodddexra ansa kanus.

6. Onpenenuts 2Hepruto GoToHOB, COOTBETCTBYIOLMX Haubonee AuMHHLIM ( A = 0,75 MKkM) U
Hanbosiee KOpoTkuM (A= 0,4 MKM ) BOJIHAM BHIMMOM YaCTH CIIEKTPA.

Bapuanr 2

1. Jlyu cBera majgaeT Ha IJIOCKOE 3epKasno. Yroa oTpaxkeHus paBeH 33°. Uemy paBeH yrodm
MEXJ1y [1aJJalOLINM JIy4YOM U 3epKajiom?

2. Ha pudpakumonnywo peuretky ¢ d=2-10-6M HOpMaabHO MajaeT MOHOXpOMaTHYECKas
BOJIHA cBeTa. OnpenenuTe JUIMHY BOJIHBI TPH m=4 U sino=1.

3.B anmase cBeT pacrpocTpansercs co ckopocTbio 1,22 « 10% M/c. Onpenenuts npenenbHblif
YToJI TIOJIHOTO BHYTPEHHEr0 OTPa)KCHUs CBETa B ajiMa3e MpPH IMEPEX0/ie CBETOBOIO IMyYyka M3
ajaMasa B BO3/yX.

4.Ecnu cMOTpeTh CBepXY Ha HErJIyOOKHI BOJJOEM C YHCTOI BOJOH, TO JHO XOPOIIO BUIHO,
OJIHAKO TTyOMHA BOJOEMa Ka)KeTCs MEHBIIEH, YeM OHa ecTh B JCHCTBUTEIBHOCTH. BO cKOIbKO
()
pa3’

5. OnpenenuTs UMIyJIbe GoToHa ¢ sHeprueii pasuoit 1,2-1071% k.
6. BeruncnuTh JUIMHY BOJIHBI KpacHOI rpaHutisl potodddexra ais cepebpa.

8. KonrtposbHas padora 1o reMe «Pu3uKa BHICOKMX SHEPTHI U DJIEMEHTBI aCTPO(PH3HKI.

Bapuanm — 1.

Ne 1. Hailinure nepuo nonypacnajia pagoHa rno
rpaduky pacnazaa saep. O6o3HaubTe &
COOTBETCTBYIOILYIO MONypacnaay Touky B. §
g
Ne2. OnipenieMTh cocTaB Aep H30TOMoB: 150, s
o - B
“44P0, 1{Nd. 7
b
2L
Ne3. Onpenenuth 3HEPTHUIO CBA3H U YACTbHYIO 3;: 4
2
SHEpPTHIO CBS3M M30TOMNa renus: SHe. £ :
0 —

1

6 20
Mepuod rengpacrade podoss T*Rn, dny

Ned. PainoaKTHBHBIH H30TOM HENTYHUS “35Np HCTIBITAT

OIWH -pacnamu. Hanummre pPEaKIuIo. Onpenenm‘e

MacCcOBO€ YHUCII0 HOBOT'O M30TOIA.
NeS. Snpo uzorona 3om10ta 29¢Au nperepnesaer -pacnaz. Harmmmmre peakumio. Kakoii 3apsn
anpa Oyaer y moaydyuBIIerocst usoromna?

Ne6. Kakast GomOapaupyronias 4acTuiia X y4yacTByeT B iCPHON peaKiuu

X+1B>"N+3n?

20



KonrtpoibHnas padora Ne6 «Pusuka sigpa»

Bapuanm — 2.

Nel. Haiigure nepuoj mnojaypacnazna
HEKOTOpOro BEIIECTBa 110 rpaduky pacraja
anep. O603HaubTE COOTBETCTBYIOILYIO
nojypacnaay Touky B.

V.10

)
3

(¥ ]

Ne2. Onpenienuth cOCTaB saep U30TOIOB:
23577 17 37
92U, 80, 17Clc

Ne3. Onpenenute SHEPrUIO CBA3U U

YIACNbHYIO SHEPTHIO CBA3H M30TOMA

Gopa: 2B 0 1234
opa: “zB. :

-
6 7 8 I, MCC.

e

Ned. SInpo m3orona nosnonus 235Po ucnyckaer anbpa-yactuiy. Hanumure peakumio. CKOIbKO

IIPOTOHOB OCTAEeTCs B AApe 0OpazoBaBIIeiCsa YaCTUIBI?

NeS. SInpo cTponuus 39Sr npertepreno 6era-pacnan. Hamummre peakuuio. Onpeenure 4uCIo
HEUTPOHOB B sA/jpe 00pa30BaBILeiics YaCTULIBI.

Ne6. B pesysbrate 60MOapAMpOBKU U30TONA JUTUS 4Li sapamu Jeiitepus obpasyercss H30TOI
6epuus: 3Li + $H — §Be + -+ . Kakas npu 5Tom ucnyckaeTcs yactuia?
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