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1. IOACHUTEJIbHA A 3AIIMCKA

Pabouas amanTupoBaHHas nmporpamma 11 kiacca coctaBieHa HA OCHOBAaHHHU:

. 3akoHa P® « O6 obpazoBanum» (cT.7),

[ToctanoBnenust IlpaButensctBa oT 19.03.2001roma Nel96 o «TumoBoM — moJiokeHHS 00

00111€00pa30BaTEIILHOM YUPEKICHUI,

. Ilpukaza MwunoOpazoBanus Poccum ot 5 wmapra 2004roma Ne2089 « OO yTBepKICHHUH

(bez[epanLHoro KOMIIOHCHTA TIOCYIapCTBCHHBIX O6pa30BaTeJ'II>HI)IX CTaHAApTOB HAYaJIbHOI'O

00111er0, OCHOBHOTO OOIIETO. M CpeHero (IMOJIHOT0) 001Iero 00pa3oBaHus»,

. Ilpukaza MmunoOpa3oBanusi Poccun or 9 mapra 2004 roma Ne 1312 «O6 yTBepkIeHUH

denepanpbHOro 0a3WCHOrO TUIAHA W TPUMEPHBIX YYEOHBIX IUIAHOB JUISI  00s3aTeIbHBIX

yupexaenuii Poccuiickoit denepannu, peaau3yrmux MporpaMmbl 00IIeT0 00pa3oBaHUs»

. Ilncema MunobOpnayku Poccum ot 01.04.2005roma Ne03 — 417 « O mnepedyne yueOHOro

KOMIIBIOTEPHOTO 00OPYAOBaHUS [T OCHAIICHHUS 00I1e00pa30BaTENbHBIX YUPESIKIACHUN,

[Ipukaza MunoOpuayku Poccun o120 aBrycra2008roma Ne241 « O BHeceHMHM H3MEHEHUH B
¢benepanbHblil Oa3UCHBIM y4eOHbIN IUIAaH U IpUMEpHbIe yueOHbIe IUIaHbl Ui 00pa30BaTEIbHbIX
yupexnaenuil Poccuiickoii ®enepauuu, peanu3yroUMX MOporpaMMbl OOIIEro 00pa3oBaHMA,
yTBEpKACHHbIE IpukKa3oM MunoOpazoBanus Poccum or 9 mapra 2004 roma Nel312 «O6
YTBEp)KICHHH (enepaabHoro 0a3suCHOTO IUlaHA W MPUMEPHBIX YYEOHBIX IUIAHOB  JUIS
o0s3aTenbHBIX  yupexkaeHuidt Poccuiickoit Denepanuu, pealM3ylONMX MPOTpaMMbl OOIIETO

o0pa3oBaHMsI»,

7. Ilpukaza MunoOpnayku Poccun ot 23. 12 2009 roga Ne822 «O06 yrBepkaeHUH (enepaibHbIX

nepeyHel yueOHUKOB, pEKOMEHI0BaHHBIX( JONYIIEHHBIX) K UCIOJIb30BaHUIO B 00pa30BaTEIbHOM
mporecce B 00pa30BaTENIBHBIX YUPEXKICHHS, PEATU3YIOIUE 00pa30BaTelbHbIE IPOTrPAMMEI
ob1iero o0pazoBaHMs U UMEIOIIUX IOCyJapCTBEHHYIO akkpeauTainuio , Ha2010 — 201 1y4eGHbIi

ro».

8. Ilpukaza MunucTepcTBa obmero u npodeccnonanmsHoro oodpazosarmst PO ot 29.03.2010roma

Ne214 « O dopmupoBanun y4eOHBIX TIaHOB PocTOBCKO# oOnactu st 0Opa3oBaTeNbHBIX
YUpEKIEHUH, pealn3yloluX OCHOBHBIE 00I1Ieo0pazoBaTenbubie mporpammbl B2010 -2011

y4eOHOM TOIy»

9. llpukaza MwunobOpHayku Poccum ot 30.08.2010 roma Ne889 « O BHeceHWHM W3MCHCHHU B

¢benepanbHbI Oa3UCHBIN YUEOHBIN MJIaH U MPUMEpPHbIE yueOHbIE TIaHbl 711 00pa30BaTeNIbHbIX
yupexaenuii Poccuiickoit ®enepanuu, peamu3ylolMx OporpaMMbl oOmiero oOpa3oBaHUM,
yTBEp)KJCHHbIE TNpHuKa3oM MuHucTepcTBa oOpasoBanusi Poccuiickoit @eneparun ot 9 mapra
2004 roma Ne 1312 «O6 yrBepxaeHUU GeaepaabHOTO 0a3UCHOTO MIaHA U MPUMEPHBIX yUeOHBIX
IUTAaHOB 7l 00sA3aTeNnbHBIX yupexaeHuil Poccuiickoit denepannu, peann3yomux MporpaMmbl

o011ero oopa3oBaHuUs»



10. Ilpukaza MwunucrepcTBa odmero u npodeccruonansaoro oopazosanus PO ot 22.11.2010roxa
Ne913 « O BHecenun usmeneHuit B mpuka3 oT 29.03.2010roma Ne214 « O ¢opmupoBaHuH
y4eOHbIX TIaHOB PocToBckoi oOnacTu i 00pa3oBaTENbHBIX YUPEKACHUH, peaTH3yIOLIHX
OCHOBHBIE 00111€00pa3oBaTenbHbIe MporpaMmmbl B2010 -2011 yue6HOM romgy»

11. ITocranoBnenus ['ocymapcTBeHHOro caHuTapHoro Bpadya P® 0124 nexabps 2011roma Nel89 «

06 yrBepxxnennu Canllun 2.4.2.2821 -10 «CanutapHO —3NHIEMHOJIOTHYECKHE TPEOOBaHUS K

YCIIOBUSIM M Opranu3anuu ooydenusi B OY»
12. Ilpukaza MuHnucrepctBa oOmero u mnpodeccuoHaabHOTO oOpa3oBanus PO oT
16.06.1011ronaNe478 « O BHeceHnH u3MeHeHui B mpuka3 oT 29.03.2011roma No212
13. MuanMyMa cojiepxanus o0pa3zoBaHus M0 GU3MKE TSI MTKOJI 0a30BOTO YPOBHS 00pa3oBaHUS.
14. ®denepanpHOro KOMITIOHEHTA ['OCcy1apcTBEHHOTO CTaHAapTa  CpeaHero ( MOJTHOTro) OOIIero
oOpa3oBaHus Ha 6a30BOM YpOBHE. 1O HUBHUKE
15.Ha ocHoBe npumepHoit nporpammsl o pusuke JI.O.I'enaenmreitna, FO.U. luka, JI.A. Kupuk,
B.A.KopoBuHa.
16. TIpumepHO# mporpaMmBbl CpeaHero (MIOIHOTO0) o0miero oopasoBanus (6a30BbIi ypoBeHb; 10—

11-# xmaccer).2004r.

dwusuka sBisieTCst Hanbouiee 00IIeH U3 HayK O MPUPOJIE: UMEHHO NP N3YYEeHUH (PU3UKH YUSHHUK
OTKPBIBACT JUIsI €0t OCHOBHBIE 3aKOHOMEPHOCTH MPUPOIHBIX SIBICHUH U CBS3U MEKAY HUMU. M3ydenne
¢u3uku B 10—11-m ximaccax Ha 6a30BOM YpOBHE 3HAKOMHUT YYAIUXCSl C OCHOBAaMH (DHU3HKH U e€
MPUMEHEHHEM, BIUSIOLUIMM Ha pa3BuUTHe HUBMWIN3aluu. [IoHMMaHe OCHOBHBIX 3aKOHOB MTPUPO/IBI U
BJIMSIHME HAYKU Ha pa3BUTHE OOIIECTBA — BAXXHEHUIIMI aeMeHT o0uiel KynbTypsl. PU3nKa Kak yueOHbIi
peaMeT BakKHa U U (GOPMUPOBAHHS HAYYHOTO MBIIIJICHHS: HA PUMepe (PU3MUECKUX OTKPBITHI
yUaImecs IIOCTUTAl0T OCHOBBI HAYYHOTO MeTo/a mo3HaHusl. [Ipu 3ToM 1enpro 00ydeHus T0KHO OBITH
He 3ay4MBaHue (aKToOB U (POPMYIHUPOBOK, a IOHUMAHUE OCHOBHBIX (PU3NYECKUX SIBIICHUH U UX CBs3eil ¢
OKPY>KaroIIUM MHPOM.

[Tporpamma gaét BO3MOKHOCTH OATOTOBUTHCS K EI'D no usnke Harboee ycreBaomuM yqaumMcs.
Jyist aTOTO pazpaboTaH BapuaHT MOYPOYHOTO IJIAHUPOBAHUA Ha 3 4 B Henemto. TpeTuil uac B Heneno (13
IIKOJIbHOT'O KOMITOHEHTA) MPEe/JIaraeTcsi UCIOIb30BaTh B OCHOBHOM JIJIs peIIeHHs 3a/1a4 U MOATOTOBKHU K
EI'D.

DddexTrBHOE H3ydeHNE YIEOHOTO MpeaMETa TPEIoIaraeT mMpeeMCTBEHHOCTh, KOT/1a MTOCTOsTHHO
TIPUBIIEKAIOTCS MTOJTyYSHHBIE paHee 3HAHUS, YCTAaHABIMBAIOTCSI HOBBIE CBSI3M B M3y4aeMOM MaTepuae.
3T0 0cOOEHHO BaXKHO YUUTHIBATH PU U3y4eHUU (PU3UKHU B CTAPIIUX KIaccaxX, MOCKOJIbKY MHOTHE U3
M3Yy4aeMbIX BOIPOCOB YK€ 3HAKOMBI yJallluMCsl 110 Kypcy (PM3UKH OCHOBHOM HIKOJIBL. B naHHOM
porpamMMe IpeayCMOTPEHO IMOBTOPEHUE U YIITYOJICHHE OCHOBHBIX HUCH U MOHITHN, H3yYaBITNXCS B
Kypce (U3UKH OCHOBHOM IIKOJIBI, TAaK KaK CPEH CTapIICKIACCHUKOB, M3YYalonuXx GU3NKy Ha 0a30BOM

YPOBHE, €CTh U TAKHE, Y KOT'O ObLIH TPYAHOCTH IPpHU U3YYCHUU (I)I/IBI/IKI/I B OCHOBHOM IIIKOJIE.



I'maBHOE OoT/IMYME Kypca (U3UKU CTApIIUX KJIACCOB OT Kypca (PM3MKH OCHOBHOM ILKOJIBI COCTOUT B
TOM, YTO B OCHOBHOH IIIKOJIE U3y4AJIUCh (PU3UUECKUe siBIeHUs, a B 10—11-M kaccax U3ydaroTcsi OCHOBBI
¢bu3nUecKux Teopuil U BaKHEHIINE UX TpuMeHeHus. [Ipu n3ydeHun Kaxxa0i yd4eOHON TeMbl
(dokycupyercs BHMUMaHHUE yYallMXCs Ha LEHTPAJIbHON HJiee TeMBbI U €€ IPAKTUYECKOM IPUMEHEHUH.
Tonbko B 3TOM ciydae OyeT JOCTUTHYTO IOHUMaHHUE TEMbI U 0CO3HaHa €€ LIEHHOCTh — KakK
MO3HaBaTeNIbHAas, TaK U MpaKkTHUecKas. Bo Bcex yueOHBIX TeMax He00X0auMo o0palaeTcss BHUMAaHUE Ha
B3alMOCBSA3b TEOPUH U IPAKTUKH.

B 11 xnacce npenMer pu3nka U3y4aeTcsi Ha OCHOBE ITPEEMCTBEHHOCTH, KOT/Ia PaHEee MOJIyYEeHHbIE
3HAHUA YCTaHABIUBAIOT HOBBIC CBA3M B M3y4aeMOM MaTepuaie. B naHHoON mporpaMme
peaycMaTpUBaeTCs IOBTOPEHHUE U YriyOIeHne OCHOBHBIX HI€H M MOHATHUH, N3y4aBIINXCS B Kypce
OCHOBHOM mikouiel. B 11 kiacce n3y4aroTcsi OCHOBBI (PH3UUECKUX TEOPHA U UX Ba)KHEHIIINE TPUMEHEHHS.
BHumanue yyamuxcs Gokycupyercs Ha LIEeHTPalIbHOM Hjiee TeMbI U €€ PaKTUYEeCKOM ITPUMEHEHHH,
B3aMMOCBSI3U TEOPUH U NPaKTUKU. [Tops10K U3T105KeHHsI yUeOHBIX TEM B JAHHOM MporpaMMe y4UThIBAeT
BO3pacTHbIE OCOOEHHOCTH U YPOBEHb MaTEMATUYECKOM IMOATOTOBKH YHaIUXCSl.

B 11 kiacce u3yyarorcs pasjaensl DiIeKTpoauHamuka, Ksantosas gusuka, CTpoeHHE U SBOITIOIHUS
BcesJleHHOHM, Peanmusyertcs uepes ydueOHbIH muaH: 34 yueOHbIX Heaenu - 66 4 roIoBbIX IIpH 2 yacax B
HEJIENI0 U3 HUX 2 He/lebHbIX Yaca (eepaibHOro MHBApHAHTa, | HeJleJIbHBIN 4ac IKOIbHOTO
KOMIIOHEHTa, KOTOPBIN OTBOJAUTCS HA PELLIEHUE 33/1a4 110 OKOHUYAHUU U3YUYEHUU KaX10H IJ1aBbl,
MIPOBEJICHUE KOHTPOJIBHBIX pa0OT MOCIIE U3yUEHUs 0OUepeIHOro 010Ka yaeOHOTo Marepuaa (B
TEMaTU4YECKOM IUIAHUPOBAHUU BBIJECIIEH KYPCUBOM).

Beimonnenne nporpammsl obecriedeHo YMK : yueOHukamu « @usuka — 10knace», «Puznka-
I1kmace» (1 gacte) JI.O.I'enaenmreitn, FO.W. luk nox penakiueit B.A.OpnoBa MockBa «
Muemo3una»2019r, 3anaunukoB «Pusuka 10xmnacey», «dusuka-11 knace», [lpu noaroroBke k ypokam u
COCTaBJICHUH TEMaTUYECKOTO MJIAaHUPOBAHUS HCIONb3yeTCs MeToaudeckoe mocooue « [lporpammel u
MOypo4YHOe IiaHupoBanue 7-11kmaccsl uznarensctBo « Muemo3unna» Mocka 2010r., coctaButenu

koroporo JI.O. 'ennenmireiin u B.M. 3unkoBckuit

2. Henun u3yvenus ¢puszuku B 11-m ki1accax Ha 6a30BOM yYpOBHe:

- OCBOCHME 3HAHUH O (hyHIaMEHTANbHBIX (U3NUECKUX 3aKOHAX U MPUHIIMIAX, JIEXKALIUX B OCHOBE
COBpEMEHHOM (pr3MUecKoi KapTUHBI MHUpA; 0 HauboJee BaKHBIX OTKPBITHSIX B 00J1aCTH (PU3UKH,
OKa3aBIIUX OMPEEIIAOIIee BIUSHUE HAa Pa3BUTHE TEXHUKU U TEXHOJIOTUH; O METOIaX Hay4YHOTO
MIO3HAHUS IPUPOJIBL;

- OBJIQ/ICHUE YMEHUSMHU TMPOBOAUTH HAOIIOIEHHS, TUIAHUPOBATH U BBIIOIHATH SKCIIEPUMEHTHI,
BBIIBUTATh TUIIOTE3bI U CTPOUTH MOJIENH, IPUMEHSATh MOJyY€HHbIE 3HAHUS 110 (GU3UKE ISl OObSICHEHUS
pa3zHoO0pa3HBIX PU3NYECKUX SBJICHUI U CBONCTB BEILECTB, MPAKTUUECKOTO UCTOIb30BaHUS (U3NUECKUX

3HAHUM;



- pa3BHUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIEKTYalbHbBIX U TBOPUYECKHX CIIOCOOHOCTEH B Ipoliecce
npuoOpeTeHus 3HaHUN ¥ YMEHUH 10 (PU3UKE C UCIOIB30BAHUEM PA3IMUHBIX HCTOYHUKOB HH(POPMALIUH, B
TOM YHCJI€ CPEJCTB COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTUI; (POPMUPOBAHNE YMEHHI OLICHUBATh
JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOM HH(pOpMaLNK;

- BOCIIUTaHME YOSKJEHHOCTU B HEOOXOIUMOCTH [TO3HAHUS 3aKOHOB IIPUPOABI M UCIIOJIB30BAHUS
TOCTIDKEHUH (PU3MKH Ha 0J1aro pa3BUTHS YEJIOBEUECKON IIMBUIM3AIMH; COTPYAHUYECTBA B IIPOLIECCe
COBMECTHOT'O BBIIIOJTHEHHUS 33/1a4, YBOKUTEILHOTO OTHOIICHHSI K MHEHHIO ONIIOHEHTA MPU 00CYKICHUN
Ipo0JIEM €CTECTBEHHO-HAYYHOI'O CO/IEPKaHMsl; TOTOBHOCTH K MOPAJIbHO-3THUECKON OLIEHKE
WCIIOJIb30BAaHUsS HAYYHBIX JOCTH)KECHUH, a TAK)KE YyBCTBA OTBETCTBEHHOCTH 3a OXpaHy OKpPYXKarolleu
CpE/Ibl; NCII0JIb30BAHUE IPUOOPETEHHBIX 3HAHUI U YMEHUM JUIsl pELIeHUs] TPAKTUUYECKUX 3a]a4

HOBCGHHGBHOﬁ JKM3HU U 00ecIieueHHs 0€30IMaCHOCTH COOCTBEHHOM JKM3HH.

OcHoBHas 3a/1aya u3y4deHus: (U3UKH B CTapIlei MKoJe

Yriuy0OneHue colepkaHus OCHOBHOTO YYeOHOrOo MaTepuaia, HW3y4YeHHOTO B OCHOBHOW INIKOJIE H
OKOHYAaTeJIbHOE (HOPMUPOBAHHE €INHON (PU3NIECKON KApTHHBI MUPA.

B 10 — 11 kmaccax Ha ocHOBe 0a3MCHOTO KOMIIOHEHTa y4eOHOro IJlaHa OCHOBHOI 3ajaueil sSBIseTCs
(dbopMUpOBaHHE Y IIKOJIHHUKOB MPEACTABICHUI O METOJOJIOTUM HAYYHOTO MO3HAHUA, O POJIU, MECTE U
B3aUMOCBSI3M TEOPUU M HKCIIEPUMEHTA, B TMPOIECCE IMO3HAHUs, 00 MX COOTHOIICHHH, O CTPYKType
Bcenennoii u MecTe 4ejoBeKa B OKPYXKArOIIeM MHUpe, (OPMHPOBAHUE y YYALIUXCS 3HAHHUA 00 OOLIMX
NpUHOMIAX (U3UKK M OCHOBHBIX 33/ladaX, KOTOPHIC OHA pEIIaeT, OCYIIECTBISAS  JKOJOTHYECKOE
o0Opa3oBaHHe NIKOJIHHUKOB, TO €CTh (POPMUPYET y HUX MPEICTABICHHE O HAYYHBIX aCMEeKTaX OXpaHbI

Opr)KaIOIJ_Ieﬁ Cpeanl, BBIpa6aTLIBa$I Hay‘IHHﬁ MoAXO0Jd K aHAJIN3y BHOBb OTKPBIBIINXCS SIBIICHUIA.

CTPYKTYPA HIKOJIBHOI'O KYPCA 11 KJIIACCA
[Iporpamma mnoOCTpO€Ha € YYE€TOM MPUHIMIIOB CHCTEMHOCTH, HAYYHOCTH, JOCTYITHOCTH, a TaKkKe
MPEeMCTBEHHOCTH W TEpPCINEeKTUBHOCTH MEXAy pasfenaMmu Kypca oOyueHus. B mporpamme
MPEAYCMOTPEHO BpEMSI Ha ypOKHU 000OIICHUS U cCUCTeMaTH3aluK 3HaHui. [Iporpamma npegycmarpuBaet
IIPOYHOE OCBOEHHE y4yeOHOro MaTepuana, s Yero OTBOJAWUTCS MECTO IIOBTOPEHMIO B KOHIIE KaXKIOIrO
OloKa U B KOHIIE ToJa. YPOKU IO MOBTOPEHHUIO CIUIAHMPOBAHBI C yYETOM KOHKPETHBIX YCIOBUH
npenoaaBanus. Kaxaas tema 3aBepliaeTcsl MOBTOPEHUEM MPOWIEHHOIO MaTepuala UM KOHTPOJIbHBIMU
paboramu. Ilporpamma yuuThiBaeT mpobiieMy, MO KOTOpoi paboTaeT IIKoja U BKJIIOYAET MaTepual Io
3I0POBBECOEPETAIONIUM TEXHOJIOTHSIM, YTO MO3BOJISET YACTUTh Ha ypoKax OOJIbIIe BHUMAHUS TEXHUKE

0€30MMacCHOCTH B OKPYXKAIOILIEM MHpE.



3. TPEBOBAHMUA K YPOBHIO TIOAT'OTOBKH BbIITYCKHUKOB

B pesynbrare u3ydenus ¢puznku Ha 6a30BOM ypoBHE yuamuecs | 1kimacca J0MKHBI:

3HATH/IIOHUMATH

* CMbICT NOHAMUL: (hu3uueckoe sleHuUe, 2UNOMe3d, 3AKOH, Meopus, 6ewecmso, 83aumooelcmaue,
INEKMPOMASHUMHOE NoJe, 80JIHA, POMOH, AMOM, AMOMHOE A0PO, UOHUSUPYIOWUE U3TYYeHUs, NIaHemd,
36e30a, eanakmuka, Beenennasi;

* CMBICT (PUBUYECKUX BENUHUH: CKOPOCHb, YCKOPEHUe, MAaccd, CUuld, UMRYIbC, pabomad, MexaHudecKkas
9Hepeus, GHYMPEeHHAS dHepeus, aOCONIOMHAS MeMNepamypd, CpeoHss KUHemuyeckas sHepeus 4acmuy
geuyecmaa, KoIuvecmeo meniomvl, dNeMeHMAPHbLIL IeKMPULeCcKull 3apso,

* CMBICT PUBUYECKUX 3AKOHO8 KAACCUYECKOU MEeXAHUKU, BCEMUPHO20 MA2OMEHUs, COXPAHEHUs SHepaUul,
UMNYTIbCA U DNIEKMPUYECKO20 3aPs0ad, MEPMOOUHAMUKY, INIEKMPOMACHUMHOU UHOYKYUuU, (homoaghghexma;
* 6KIAO 8 HAYKY POCCUUCKUX U 3aPYOENCHbIX YUEHBIX, OKA3A8WUX HAUOONbUee GUAHUE HA pa3eumue

Qusuxu;

yMeThb

* onucvleamv U O00BACHAMb QusuuecKue sGIeHUs U CEOUCMEA Mel: O8UdceHue HeDeCHvIX men U
UCKYCCMBEHHBIX CNYMHUKO8 3eMU; CEOUCMBA 2a308, HCUOKOCMEU U MEEPObIX MeJl; INeKMPOMASHUMHYIO
UHOYKYUIO, pACRPOCMPAHeHue dJ1eKmMpOoMASHUMHBIX GO0JIH, BOJIHOGblE CEOUCMEA ceema, U3nydenue u
nozuoweHue ceema amomom; Gomosghgexm;

* OMAUYAMb 2UNOME3bl OM HAYYHBIX MEOPUlL; 0eamb 6bl800bl HA OCHOBE IKCNEPUMEHMANbHBIX OAHHbIX,
npueooUmMb npuMepbl, NOKaA3blearowue, 4mo: HAONOOEHUs U IKCNEPUMEHM SAGIAIOMCA OCHOBOU OJiA
8bIOGUIICEHUSL 2UNOme3 U Meoputi, NO360IAI0M NPOGEPUMb UCHMUHHOCb MEOPEeMmuUYecKux 6bl80008;
@uszuueckas meopus 0aém 603MONCHOCHb 0OBACHAMb U3BECIHbIE ABLEHUA NPUPOObLL U HAYYUHbIE (PAKMb,
npeocKasvleamy ewé He U36eCmuble A6/1eHUs,

* NpuBOOUmMsb NpUMeEpPbl NPAKMUYECKO20 UCNONb308AHUS YUIUYECKUX 3HAHUL: 3AKOHO8 MEXAaHUKU,
MEPMOOUHAMUKYU U DIEKMPOOUHAMUKY 8 IHEP2emUKe, PA3TUYHBIX GUO08 DNIEKMPOMASHUMHBIX U3TYYeHUL
018 pazeumus paouo- u meireKOMMYHUKAYUL, KEAHMOBOU (QUUKU 8 CO30aHUU SO0EpHOl IHepemuKu,
naszepos;

* BOCHPUHUMAMb U HA OCHOBE NONYYEHHbIX 3HAHUL CAMOCHOSMENbHO OYEeHUBams UH@popmayuro,

codepacawyrocs 6 cooowenusix CMHU, Unmepnueme, HayuyHO-NONYIAPHLIX CIMANBAX.

Hcnoub3oBaTh NpuoOOPETEHHBbIC 3HAHUSA U YMEHUS B IPAKTHYECKOM 1esITeJJbHOCTH 1
MOBCEAHEBHOM KM3HU /IS

obecrieyeHns: 6€30MaCHOCTH KU3HEIEATEIbHOCTH B IPOLIECCE UCTIOIB30BAHUS TPAHCIIOPTHBIX CPEJICTB,
OBITOBBIX JIEKTPONIPHUOOPOB, CPEACTB PAANO- U TEIEKOMMYHUKALIMOHHON CBS3H; OLEHKU BIIMSHUS Ha
OpraHU3M Y€JIOBEKA U JPYIHMe OPTaHU3MBbI 3arPSI3HEHUS OKPYKArOLIEN CpeJIbl;

palluOHAJIBHOI'O TPpUPOAOIIOJIb30BAHNA U 3allIUThI Oprmammeﬁ CpCabl.



Pabouast mporpamMma npeaycmatpuBaeT GOpMHUPOBAHUE Y MIKOJILHUKOB OOIIe-y4eOHbIX YMEHUN U
HABBIKOB, YHUBEPCATBHBIX CIIOCOOOB ACSITEILHOCTH U KIFOYEBBIX KOMIETeHIIUH. [Ipnopureramu st
IIKOJILHOTO Kypca (PU3UKH Ha dTarie OCHOBHOTO O0IIeT0 00pa30BaHus SBISIOTCS:
O01e-yuyeOHbIe YMeHMSI, HABBIKH M CIIOCOOBI IeATeILHOCTH: B pe3ysbTaTe 0CBOCHUS COJICPIKAHUS
OCHOBHOT0 00111er0 00pa30BaHusl yJallMics OTy4aeT BO3MOKHOCTh COBEPIICHCTBOBATh U PACHIUPUTD
KpyT o0MMX y4eOHBIX YMEHUI, HABBIKOB U CIIOCO00B esaTenbHocTH. OBNaieHue O0IUMH YMEHHSIMH,
HaBBIKaMU, CIIOCO0AMU JIEATEIHLHOCTH KaK CYIIECTBEHHBIMH JICMEHTAMHU KYJIBTYPHI SIBISICTCS
HEOOXOIMMBIM YCIIOBHEM PA3BUTHSI U COLIMATU3ALIUHU IIKOJIbHUKOB.
Ilo3HaBaTenbHas JeATeJbHOCTD Vcrionp3oBaHue U1l TO3HAHUS OKPYKAIOIIETO0 MUPa Pa3IN4HbIX
METOJIOB (HaOJIOICHNEe, U3MEPEHHE, OIIBIT, SKCIIEPUMEHT, MOICTTUpOBaHue u 1p.). OnpeneneHue
CTPYKTYpBI 00bEKTa MMO3HAHUS, TIOVUCK U BBIICJICHHE 3HAYNMBIX ()YHKITMOHATHHBIX CBS3€H U OTHOIICHUI
MEX/1y YacTSIMU 1IeJIOT0. Y MEHUE Pa3/IemsaTh MPOIECChl Ha ATarbl, 3BEHbS; BBIJCICHUE XapaKTEPHBIX
MIPUYMHHO-CJIEICTBEHHBIX CBsA3eil. OmpeneneHne aJeKBaTHbIX CIOCOO0B pelieHus: yueOHOM 3a7aun Ha
OCHOBE 3aJJaHHBIX aNTOPUTMOB. KOMOMHUPOBaHHE N3BECTHBIX aJITOPUTMOB JICATEIHLHOCTH B CUTYAIUsX,
HE MPEearnoaraloufx CTaHAapTHOE IPIMEHEHHE 0THOTO U3 HIX. CpaBHEHHE, COMOCTaBICHHUE,
KiaccupuKalus, paHKupPOBaHUE OOBEKTOB 110 OJJHOMY HJIM HECKOJIBKUM MPEAIOKEHHBIM OCHOBAHUSIM,
KpUTepUsiM. Y MEHUE paznudarh (HakT, MHEHUE, TOKa3aTeNbCTBO, TUIIOTE3Y, akcuomy. MccnenoBanue
HECJIOXKHBIX MPAKTUYCCKUX CUTYaIU, BBIIBIYKEHUE MPEATIOI0KEHHUH, TOHUMAHUE HEOOXOIUMOCTH UX
MIPOBEPKHU Ha MpakTHKe. VCrob30BaHne MPAKTHYECKUX B Ta0OPATOPHBIX PabOT, HECIIOKHBIX
AKCIIEPUMEHTOB JJIS JOKAa3aTeJIbCTBA BBIIBUTAEMBIX TIPE/IITOIOKEHUH; ONMMCAHUE PE3YIhbTaTOB ATHX
pabot. TBopueckoe perieHne yueOHbIX U MPAKTUYECKUX 33]]a4: YMEHHE MOTUBUPOBAHHO OTKA3bIBATHCS
oT o0pa3lia, HCKaTh OPUTHHANBHBIE PEIICHHS; CAMOCTOSATEIHHOE BHIMOTHEHUE PA3IMUYHBIX TBOPUECKUX
paboT; ydacTre B IPOESKTHOU JIEATETbHOCTH

NudopmaiuoHHO-KOMMYHUKATHBHASI IeITEJIbHOCTH
AJleKkBaTHOE BOCIIPHUATHE YCTHON PEUYU M CIIOCOOHOCTD MepeiaBaTh Co/IepKaHne MPOCIYIIaHHOTO TEKCTa
B CKaTOM WJIM Pa3BEPHYTOM BHJI€ B COOTBETCTBUH C LIeJIbI0 yueOHoro 3aganus. OcozHaHHOE Oeryoe
YTCHHE TEKCTOB Pa3IMIHBIX CTUJICH U KAHPOB, MPOBEIeHNE NHPOPMAITMOHHO-CMBICTIOBOTO aHAJIA3a
TekcrTa. Mcnonp30BaHue pa3TUIHBIX BHJIOB YTEHUS (03HAKOMHUTEIBHOE, IIPOCMOTPOBOE, IOUCKOBOE U
ap.). Brnagenre MOHOIOTUYECKOM U AUATIOTUYECKON peubl0. Y MEHHUE BCTYIATh B peueBOe OOIIEHUE,
y4acTBOBATh B Auajore (MIOHUMATh TOUKY 3pEHUS coOeceTHNKa, TPU3HABATh MPABO HA NHOE MHEHUE).
Co3znanue MICHMEHHBIX BBICKa3bIBAaHHH, aJICKBATHO MEPEIAOIINX MPOCITYIIAHHYIO0 U TPOYUTAHHYIO
nH(pOpPMAIHIO C 3aJaHHON CTETIEHBI0 CBEPHYTOCTH (KPaTKO, BEIOOPOUHO, T0JTHO). COCTaBJICHHE TIIaHA,
Te3HUCOB, KOHCTeKTa. [IpuBeieHre mpuMepoB, Moa00p apryMeHTOB, (OPMYITUPOBAHNE BHIBOJIOB.
OTtpakeHne B YCTHOW WJIM MUCbMEHHOU (pOopMe pe3ylbTaTOB CBOCH ACSITENTLHOCTH. Y MEHHE
nepedpa3zupoBaTh MBICIb (0OBSICHATH "HHBIME clioBaMuU'"). BEIOOp 1 MCITOTB30BaHNE BRIPA3UTEIIBHBIX
CPEJICTB SI3bIKA M 3HAKOBBIX CHCTEM (TEKCT, Ta0JIMIIA, CXeMa, Ay AMOBH3YaTbHBINA PSIT U JIP.) B

COOTBCTCTBHHU C KOMMyHHKaTHBHOﬁ 3a)1aqel71, C(I)GpOﬁ n CHTyaHHCﬁ O6I_I_ICHI/I${. Hcnonbs3oBaHue s



peIIeHus TO3HABATEIbHBIX 1 KOMMYHUKATUBHBIX 33]1a4 Pa3IMYHbIX HCTOYHUKOB HH(POPMAIIUH, BKITFOYAs
SHLMKJIONEAUH, clI0Bapu, MHTEpHET-peCypChl

PeduiekcuBHas 1eATEJIbHOCTD
CamocrosTenpHas opraHu3alys yueOHOM 1eaTeIbHOCTH (TTIOCTaHOBKA IIEH, INIAaHUPOBAHUE,
ompe/ieJICHUE ONITUMAIBHOTO COOTHOIIIEHHUS LIETU M CPEICTB U Jp.). BnageHue HaBbIKaMu KOHTPOJIS U
OLIEHKU CBOECHU JIEATENBHOCTH, YMEHUEM MPEIBUAETH BO3MOXHBIE ITOCIEACTBUS CBOMX AeHCTBUM. [Tonck u
yCTpaHEHUE MPUYHH BOSHUKIIUX TpyaHOCcTed. ONeHNBaHUE CBOMX YY€OHBIX JOCTHKCHHUIA, TTOBEICHUS,
YepT CBOCH JJUYHOCTH, CBOETO (DU3UUYECKOTO U AMOITMOHAILHOTO COCTOsIHUSA. OCO3HAHHOE OTpeIeTICHUE
chepsl CBOUX HHTEPECOB M BO3MOKHOCTEH. COOII0/IeHHEe HOPM TTOBEJICHUS B OKpYKarolIeH cpene,
MIPaBWJI 3I0POBOTO 00pa3a KU3HU. BiaieHne yMEeHUsIMUA COBMECTHOM JIEATEIbHOCTH: COTJIACOBAaHUE U
KOOPJAMHALIMS JACSITEIIbHOCTHU C IPYTUMH €€ YYaCTHUKaMH; OOBEKTUBHOE OLICHMBAaHUE CBOETO BKJIaJa B
pelieHre o0IIMX 3aa4 KOJUIEKTHBA; Y4€T 0COOCHHOCTEH pa3InYHOro POJIEBOro MOBeACHUS (JIUep,
MMOAYMHECHHBIN U Ap.). ONleHUBaHUE CBOCH NEATEILHOCTH C TOYKU 3PSHUSI HDAaBCTBEHHBIX, IIPABOBBIX
HOPM, 3CTETHICCKUX [IEHHOCTeH. CcToIp30BaHNe CBOMX MPAB U BHITIOJHEHUE CBOMX 00SI3aHHOCTEH Kak

rpakJaHrHA, YIeHa 0011ecTBa U Y4EOHOT0 KOJIJIEKTHBA.

4. COAEP KAHUE IMPOI'PAMMBI 11 kaacc (66 4; 2 4 B He/1eJ110)
IJIEKTPOANHAMUKA

Onektpuyeckuil Tok. cTouHmky noctostHHOro Toka. Cuma Toka. JecTBUs 3JIeKTpUIecKOoro TOKa.
DneKTpuYecKoe copoTUBIeHNUE U 3akoH OMa 1i1s yyacTka nend. [locienosarenbHoe U napauieabHOe
COeIMHEHUS MPOBOAHUKOB. VI3MepeHus CHilbl TOKa U HanpsbkeHus. PaboTa Toka u 3akoH Jxoyms —
Jlenia. Momnocts Toka. 3J1C ncrounmnka Toka. 3akoH Oma s nonHoi uenu. [lepegada suepruu B
JIEKTPUYECKON 1enu. B3anmoaenicteue MaranToB. BzaumoaeicTBue NpoBOJHUKOB C TOKAMH U
Marsutamy. B3anmozeiicrsre NpoBOJHUKOB C TOKaMu. CBA3b
MEXy 2JIEKTPUYECKUM U MarHUTHBIM B3auMoencTBueM. ['unoresa Amnepa. MarautHoe nosie.
MaruutHas uHAyKnus. JleiicTBe MarHUTHOTO MOJIsl HA MPOBOJIHUK C TOKOM U Ha JIBUXKYIIIUECS
3apsKEHHbIE YaCTUIBL. SIBJIEHUE 3JIEKTPOMAarHUTHON MHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKLIHU.
IIpaBuiio Jlenna. SIBnenue camonHaykuuu. MTHIyKTHBHOCTB. DHEpPIryus MarHUTHOro nojs. [Iponssoactso,
nepeaaya v norpedieHue 3IeKTpodHeprun. ['enepaTtop nepeMeHHOro Toka. AJIbTepHATUBHBIE HCTOUYHUKH
sHepruu. TpancpopmaTopsl. DneKTpoMarHuTHele BosHbL. Teopus MakcBemna. Onbitel ['epuia. JlaBnenue
cgeta. [lepenaya nHGpoOpMaIK C TOMOIIBIO AIEKTPOMArHUTHBIX BOJIH. 300peTeHre paauo U MpUHIIMUIIBI
panuocsssu. ['eHepupoBaHue U U3nydeHue paanoBodH. [lepenaua u npuém paguosoiH. [lepcnekTusel
ANEKTPOHHBIX CpeACTB cBsA3U. [Ipupoaa ceera. PazBurue npencTaBieHuid 0 IPpUPOIE CBETA.
[IpssMonuHeHOE pacnpocTpaHeHue cBeta. OTpakeHue u npeaomieHue ceeta. JInussl. [loctpoenne
n3o0paxeHuit B muH3ax. ['na3 u ontuueckue npubopsl. CBeToBbie BOIHBL. HTEpdhepenius cera.
Hudpaxius ceera. COOTHOIIEHHE MEXTy BOTHOBOM M reOMETpHUUECKOi onTukoil. Jlucnepcus ceera.

Oxpacka npeameroB. MHppakpacHoe u3inyueHue. YIbTpadruoieToBoe n3IydeHue.



JdemMoHcTpanuu

MarautHoe B3aUMOJEHCTBUE TOKOB.

OTKJIOHEHHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I1OJIEM.

MaruuTHas 3anuch 3ByKa.

JlabGopaTopHble padoThI

1. Onpenenenue IJIC 1 BHYTPEHHETO CONMPOTUBIICHUS UCTOYHHUKA TOKA.

2. HaGnronenue ieficTBUS MarHUTHOTO TIOJISE HA TIPOBOJAHUK C TOKOM.
JdemoHcTpauuu

3aBucumocts J/1C MHAYKIIMH OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O ITOTOKA.
CB0OOOIHBIE AEKTPOMArHUTHBIE KOJIeOaHusl.

OcmworpaMma NepeMeHHOr o ToKa.

['eneparop nepeMeHHOro TOKA.

W3nyuenue v npuém 3J1€KTPOMAarHUTHBIX BOJIH.

OTpakeHue 1 NPeJOMIICHUE 3JIEKTPOMArHUTHBIX BOJIH.

JlaGopaTopHbie padoThI

3. 3y4yenue gaBiaeHUS SJIEKTPOMAarHiTHON MHTYKIIUH.

4. N3yueHue ycTpoicTBa U paboThI TpaHChopMaTopa.

JdeMoHcTpamun

Wntepdepennms cBera. Audpakius ceera. [lomyuenne cnexTpa ¢ momMobto npusmel. [lomyuenne
CHEKTpPa C TOMOIIbIO AU(PPAKIIMOHHON PEIIETKH.

[Tonapuzanus ceera. [IpsMoninHeliHOEe pacpoCTpaHEHHE, OTPAKEHHUE U ITPETOMIICHUE CBETA.
OnTHueckue NpuodOpHI.

JlaGopaTopHble padoThI

5. Onpenenenuie noka3areis IpeIOMICHHUS CTEKJIA.

6. Habmonenue naTepdepeHnnu u audpakiuu cBeTa.

KBAHTOBAS ®U3UKA

PaBHOBecHOe TemoBoe u3nnyueHue. Yiprpaduoneropas katactpoda. ['unoresa [Inanka. @orospdexr.
Teopus dporoaddexra. Ilpumenenue porordpdexra. OnbiT Pesephopaa. [lnanerapnas monens aToma.
[Toctrynatel bopa. Atomubie criekTpbl. CrieKTpanbHbIN aHau3. DHEepreTuueckue ypoBHu. Jlasepsl.
CrioHTaHHOE U BBIHYKJEHHOE n3nyueHue. [I[pumenenue nazepoB. DeMEHTbl KBAHTOBOM MEXaHUKHU.
KopnyckynsapHo-BOIHOBOM Ayanu3M. BeposTHOCTHBIN XxapakTep aTOMHBIX IpoueccoB. CoOTBETCTBHE
MEXy KIaCCHYECKOM U KBAHTOBOM MeXaHUKOH. CTpOEHHE aTOMHOIO pa. SIIEpHbIE CUJIBI.
PannoaxktuBHOCT. PanoakTuBHbIE NpeBpallieHus. SaepHble peakiuu. JHeprus CBsI3U aTOMHBIX sJIEP.
Peakuuu cuntesa u nenenud saep. AnepHas sHepreTuka. AnepHbsiid peaktop. LlenHbie ssAepHbIe peakiuH.
[Tpunun neficTBrs aTOMHOM 3J€KTpOCTaHIMH. [lepcreKTUBBI U TPOOIEMBI SIEPHOI SHEPTeTHUKH.
BnusiHue paguanuy Ha KUBbIe OpraHu3Mbl. MUp aeMeHTapHbIX yacThll. OTKpBITHE HOBBIX YaCTHII.
Knaccudukanus sneMentapHbix yactuil. @yHIaMeHTalbHbIE YaCTULIBI U PyHAaMEeHTaJIbHbIE
B3aUMO/ICHCTBUSI.

JdemMoHcTpauuu

®otorddext. JInneryarsie cekTprl n3nydeHus. Jlazep. CY4ETUMK HOHU3UPYIOIIUX YaCTHUIL.
JlaGopaTropHblie padoThI

7. HaGmroieHue CIUIOMIHOTO U JIMHEHYaTOro CIIeKTPOB.

8. M3yueHue TpekoB 3apsyKEHHBIX YacTHI] 110 ¢poTorpadusm.

9. MonenupoBaHue paiMOaKTUBHOIO pacnaja.



4. Cnincok peKOMeH1yeMo JTUTepaTyphl

1. ®usuka 11 knacce (B 2-x yactsx) JI.O I'enpenmreiin, A.A. bynatosa, 1.H. Kopuunbses, A.B. Komkuna
2. Coopnuk 3ama4 o ¢puszuke 10-11 kmacc. A. I1. PeimkeBud.

IToypouHnoe niianupoBanue aas yyammxes 11 kiaacca

Ne Harano | IIposeneno Tema ypoka PaGora B Jomaiinee
ypoka | mmiaHy | pakruyecku KJacce 3aJlaHKe
MarnutHoe noJie. (7 4acoB)
1/1 MarsuTHsle B3anMOACHCTBHS. MarHuTHOE Nel-6 §1(1,2),Nel18,19
1osie TOKOB. MarnutHoe nose. Bekrop
MarHUTHON MHIYKIIWH.
2/2 ITpaBuiio OypaBuuka. [Ipunuun Nel0-17 §1(5),Ne22,23
CYIIEPIIO3UIIH MAarHUTHBIX MOJICH.
3/3 3akoH Amriepa. [IpaBuiio neBoii pyku. Nel-10 §2(1-3),Nel6,
18,20
4/4 Pemenue 3amau Nel2-15 Nel7,19,21,22
(§2)
5/5 Cuina Jlopenua. [IpaBuio neBoi pyku ajis Nel-5 §4(1,2),Nel13,14
YJACTHUIIBI.
6/6 Pemenue 3amau No6-8, 15,16 | §4(3),Nell,12
717 KonTpoJsbnas padora Ne 1 mo reme:
«MaruuTHoe moJse»
JuiekTpoMarHuTHasi MHAYKHus. (11 yacon)
8/1 SIBneHne 3MeKTPOMarHUTHOM MHIYKIUU. Nel-4 §5(1),
Nel6,18,20
9/2 [TpaBuio Jlenna. Ne9-15 §5(3), 21,23
10/3 Penrenue 3amau. Pabota ¢ §5(1-3),
3agadyHukoM | Ne22 .24
11/4 3aKOH 3JIEKTPOMATrHUTHON MHAYKIIMH. Nel-6 §6(1,2),
Nell,12
12/5 BuxpeBoe anekTpudeckoe mole. TIEKIUs KOHCIIEKT
13/6 Pemenue 3amay. Nel6,17 Nel3,14
14/7 O/1C MHAYKIMM B IBMOXKYLIUXCS Ne7.8 §6(3), Ne19,20
MIPOBOTHUKAX.
15/8 Camounnykuusi. UTHIyKTUBHOCT. Nel-7 §7(1,2),
Nel0,12,14
16/9 DHeprus MarHUTHOTO TOJs TOKA. Ne8.9 §7(3),
11.13,16,17
17/10 Pemenue 3amau. Pabora ¢ 3agaHue B
TeCTaMHu TETPaIN
18/11 Kontpoabnasi padora Ne 2 mo teme
«JIEKTPOMATHUTHAS] MHIYKIUS».
Kosie0anus 1 BOJIHBI. (S 4acoB)
19/1 CB0OOIHBIE U BBIHYX/ICHHbIE KOJIEOaHMUS. Nel-11 §8(1.2), Ne24,26
["apmoHnueckue KonebaHusl.
XapakTepuCTUKH KoJe0aTeIbHOro Ne28,30,32 | Ne29,31,33
JIBHDKCHHSL. (ctp 88) (cTp88)
20/2 JlaboparopHuas padota Nel «Onpenenenue [ToxroroBu | Ne32 (ctp98)
YCKOpEeHUs: CBOOOHOTO NaICHUS TIPH Th OTYET

IIOMOIIN MasATHHUKA))




21/3

ITepeMeHHBII 2IEKTPUUECKUN TOK. 3aKOH
Owma.

Nel-4

§12(1), Ne22-24

22/4 MexaHU4eCKUe BOJHBI.

23/5 KonrpoabHnas pa6ora Ne 3 mo Teme
«Kosie0aHusi M BOJHBI»

OnTuka. (16 yacoB)

24/1 CBeTOoBBIC JTy4d. 3aKOH PSIMOJIMHEHHOTO
pacrpocTpaHeHHs CBETa.3aKOHBI OTPaKEHUS
CBETA.

25/2 [TpenomiieHue cBeTa.

26/3 Pemenue 3anau

2714 Jlaboparopnas pabota Ne2 «Onpenenenue
1OKa3aTeJisl MPEIOMIICHHS CTEKIIa.

28/5 Jlunza.lloctpoeHne n3o0pakeHU B TOHKOM
JIMH3E. VYBenuuenue — auH3bL.DopMyna
TOHKOM JINH3BL.

29/6 Pemenue 3anau.

30/7 WNurtepdepennus cera.

31/8 Judpakius cBera.

32/9 Hudpaknuonnas pemérka. JlaboparopHas
pabota Ne 6 «OnipeenieHne JIMHBI
CBETOBOM BOJIHBI C TIOMOIIBIO
TU(PPAKINOHHON PEIIETKI.

33/10 Jucnepcus ceera.

34/11 [Tonsipusanus ceera.

35/12 Bunel nznyuenuit. MictouHukm cBera.

36/13 CrexTpsl U CIEKTpaJIbHbIE annaparbl. Bubl
crekTpoB. CIIeKTpaJIbHBIN aHAJIN3.

37/14 WNudpakpacHoe 1 yabTpaduoIeToBoe
n3iydeHue. PEHTTeHOBCKUE JIydH.
[IIkana 1eKTPOMAarHUTHBIX BOJH.

38/15 Pemenue 3aau.

39/16 Kontpoabnas pa6ora Ne 4 no teme
«Onrukay.

DJieMeHThI TEOPUM OTHOCHTEJIBbHOCTH. (2 yaca)

40/1 [TocTynmatel TEOpUM OTHOCHTEIBHOCTH.
[TpunIMIIBI OTHOCUTETBHOCTH. CBA3h
MEXy MacCOM U DHEPTUEH.

41/2 Pemenue 3aau. CamocTosTenbHas paboTa.

KBanToBas ¢usuka (5 yacos)

43/1 Teopust pororddekra

44/2 Pemenne 3anay.

45/3 Pewenue 3amau.

46/4 Permenne 3anauy.

4715 KonTpoJsbHasi padota Ne 7 mo temy
«Teopusi oTHOCHTeIbHOCTH. CBETOBBIE
KBAaHTBD»

CtpoeHue aTomMa 1 aTOMHOTO siipa (12 yacos)

48/1 Crpoenue atoma. Iloctynatel bopa.

49/2 KopryckynsipHO-BOJTHOBOH JTyasii3M.

50/3 ATOMHOE AP0 U 3JIEMEHTAPHBIE YaCTHULIBL.
OTKpBITHE €CTECTBEHHON PaINOAKTHBHOCTH.

51/4 PannoakTuBHBIE TPEBpAIICHMUS.

52/5 3aKoH paMoaKTHUBHOTO pactaja. [lepuon

1oJlypacnaja.




53/6

ﬂ;[eprIe CUIJIBI. 3Heer51 CBsA3U AaTOMHBIX
sep.

5417 SAnepueie peakiuu. Pemenue 3amay.

55/8 [enenue saep ypana.llennsle sinepHble
TepmosiiepHbIe peaKIuu.pEeaKIiH.

56/9 buonorudeckoe neiicTBre pagroaKTHBHBIX
W3JTyYEHHU.

57/10 Pemenue 3a1au.

58/11 Kontpoabnasi padora Ne 8 mo reme
«DuU3MKa AaTOMHOTO SIAPA»

59/12 DJIeMEHTapHBIC YaCTUIIBI

HTorosoe nopropenue. (8 yacon)

60 IToBTOpEHME.

61 IToBTOpEHME.

62 [ToBTOpEHuUE.

63 IToBTOpEHME.

64 [ToBTOpEHME.

65 [ToBTOpCHME.

66 [ToBTOpCHME.

67 [ToBTOpEHuME.




