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IHosicHuTEeALHAA 3ANMUCKA

Pabouas mporpamma 31eKTUBHOTO Kypca «KoMOMHMpOBaHHBIE 3a/1ayu MO (PU3KKE
st 10 u 11 xnaccoB pa3paboTana ¢ yueToM TpeOOBaHUN HOPMATHBHO-TIPABOBBIX
JOKYMEHTOB:

- ®enepanbubiii 3akoH OT 29.12.2012 roxa Ne273-03 «O6 obpa3zoBanuu B Poccuiickoit
®denepanun» ¢ USMEHEHUSIMH U TOTIOJTHEHUSIMH,

- @epaepanbHbli TOCYJApCTBEHHBIH 00pa30BaTENbHBIA CTAaHAAPT CPEIHEro OoOLIero
obpazoBanus (PI'OC COO),

- [Ipuka3 MunuctepctBa oOpa3zoBanus u Hayku Poccuiickoit ®enepanuu ot 31 nexadps
2015 1. Ne 1578 «O BHeceHMM U3MEHEHUH B (eaepalibHbIi TOCYJapCTBEHHBIM
oOpa3oBaTelIbHbI CTAaHAAPT CPEAHEro O0IIero 0O0pa3oBaHMs, YTBEP)KICHHBIH MPUKA30M
MunuctepcTBa oOpazoBanus U Hayku Poccuiickoit @eneparuu ot 17 mast 2012 r. Ne 413»;
- s nporpamm o ®I'OC,

- OcHoBHas ob1eoopazoBarenbHas nporpamma COO I'BOY COII c.VY310koBoO,

- Yuebnsiit tuian '6OY COLI c.VY3i0koBo

[Iporpamma cpennero oOuiero oopa3oBaHMs JIEKTUBHOTO Kypca ««KoMOuHUpOBaHHBIE
3a/1auu 1o (PU3MKE» COCTaBJIEHA HA OCHOBE aBTOPCKOM MPOrpaMMbl 3JI€KTUBHOTO Kypca 1o
¢usuke E. A. Crapoaybiiena.

OnextuBHbld Kypc «KoMmOuHHpoOBaHHBIE 3ajaud 1O (QU3MKe» pa3paboTaH IS
oOyuaromuxcsa 10-11 kmaccoB TexHomoruueckoro npoduia. Kypc ocHOBaH Ha 3HAHUAX U
YMEHHUSX, TOJIYYeHHBIX YYaIIUMUCS MPU U3YYEHUU (PU3UKH B OCHOBHOM U CpeAHEH 1IKoJIe,
U TIpeJijIaraeTcs y4aiyMcs B IOMOJIHEHHE K U3y4aeMOMY IIKOJIBHOMY KypCy (DU3UKU.

BBenenue maHHOro Kypca MmpeaycMaTpUBAET PACHIMPEHHE U 3aKPEIVIEHUE OTAEIbHBIX
pasnenoB (GU3MKUA MyTeM X KOMOMHUPOBAHUS, KOTOPOE OCYIIECTBISETCS KaK B OJTHOM
OONBIIOM pa3fene, Tak U MEeXIy MOAyIsaMU. OTIMYUTENHHOW YEepTOM NaHHOTO Kypca
ABIIAETCS TO, YTO OOYYalOUIMECs 3aKPeIUISIOT HABBIKU pelieHus (QU3MYECKUX 3anad u
(bOpMUPYIOT HCCIIEIOBATENBCKUE B XOJE CAMOCTOSTENHHOTO MO3HABATEILHOTO Mpoliecca
U CaMOCTOSITEJIbHOW MPAKTUYECKOU 1€ TEIbHOCTH.

OcoObIfl akKIIEHT B JaHHOM Kypce celaH Ha O3HAaKOMJICHHE C HOBBIMHU METOJMKAMU
pElIeHus 3a7a49 MPU OMOIY (PU3HUECKHUX OMBITOB, UCCIENOBATEILCKUX U 1a00PaTOPHBIX
paboT, moMorammuxX HAOMIOAATh U U3y4aTh T€ WIM WHBIC siBIeHUA. lIpuueM naHHbBIE
HaAOJIOICHUS ¥ MICCIICIOBAHUS HAXO/IATCSA B HEPA3PHIBHOW CBSI3U C Pa3BUTHUEM KPEaTUBHBIX
CIOCOOHOCTEH  ydamuxcs, 4To (OPMHUPYET BHYTPEHHIOIO MOTHBALMIO Y4eOHOU
NEeATEIbHOCTH.

OrpoMHYI0 Ba)XHOCTh B HEIMPEPHIBHOM O0pa30BaHUU JUYHOCTH, (POPMUPOBAHUS
LETTOCTHOW KapTUHBI MUPA, PA3BUTUSA HAJANPEIMETHBIX YMEHUN M HAaBBIKOB MPHUOOPETAIOT
BOIIPOCHI PA3BUTHUSl CHOCOOHOCTEM YYalIMXCsi HAa OCHOBE M3YyUYECHHUS MaTepuana He
OTIeIbHBIMA (PparMeHTaMu, a KOMOWHAIMEW OTAENbHBIX TEM U pa3/elioB, TUIABHO
MepeTeKarouux Ipyr B JApyra, 4To OTPaXKEHO B CTPYKType HAaHHOro Kypca. M3ydeHue
JTAHHOT'O 3JIEKTUBHOT'O Kypca TECHO CBSI3aHO C TAKUMU JUCLIMUILUIMHAMU, KaK MaTEMaTUKa 1
XUMUS, U ONMPAETCSA HA M3ydaeMblil MaTepuai Mo Ha3BaHHBIM MPEIMETaM.

OnekTuBHbIN Kypc «KoMOUHMpOBaHHBIE 3a1aun 1O PU3MKE» agpecoBaH ydamumes 10-
11-x KJIACCOB, V3y4YarOIAX buzuky [0 OJHOYACOBOW mporpaMmme, B
00111€00pa30BaTENBHBIX KJIacCaX.



JlaHHBIN AIEKTUBHBIM Kypc pa3padboTan B cooTBeTcTBUM ¢ TpeboBanusimu GI'OC COO
1o (u3uKe.

[Inanupyemble pe3yabTaThl U3yUYEHHUS Kypca:

- HAY4YUThCA KJIACCU(PUIMPOBATH 3a/aud MO TPEeOOBAHUIO, MO COAEPIKAHUIO, 110 CIOCO0Y
3a/IaHUs U PEIICHUS,

- 3HATh OCHOBHBIC MOHATHS U BEJIMUUHBI: OTHOCUTEIBHOCTh IBUKEHUS, CKOPOCTh, Macca,
YCKOpPEHUE, UMIYJIbC, CHWJIA, I[OTEHIMAIbHAsT M KUHETWYecKass DJHEprus, IOoaHas
MeXaHWuecKast SHEpTHsi, padoTa, MOIIHOCTh, KOA(G(UIIMEHT MOJIE3HOTO NCUCTBUS, IEPUOI,
aMIUIMTYJ]a U 4YacToTa KoJieOaHWW, MHEepUHalbHas CUCTeMa OTCYETa, DJIEKTPUUYECKOE U
MarHUTHOE M0JI€, AIEKTPOMArHUTHHIE U 3BYKOBBIE BOJIHBI, aTOM, aTOMHOE SI7IPO, U30TOIIBI,
ANEKTPOH, IPOTOH, HEUTPOH, Ne(EKT Macc U JIp.;

- TMOHHUMATh Ba)KHEWINME KATETOPUU HAYYHOTO TMO3HAHUS: SBJICHUS W (DAKThI, MOHATHUS,
3aKOHBI, TEOPETUYECKUE BBIBOJIBI; JTambl PA3BUTHUSI €CTECTBEHHOHAYYHOT'O ITO3HAHUS:
HAOJI0JIeHHUEe, DKCIIEPUMEHT, MOCTPOCHUE THUIOTE3 U MOJIENIel, BBIBOJ CJIEACTBUNA U UX
IPOBEPKA;

- yMeTh IUIAaHUPOBATh, MPOBOJUTH HAOITIOJCHUS M OKCHEPUMEHTHI, (HUKCUPOBATH
MOJIYYEHHBIE JIaHHBIC, CUCTEMAaTU3UPOBATh WX, peIlaTh KAadeCTBEHHBIC, TpaduyecKkue u
pacyeTHbIE 3a]]a4H.

[enpio maHHOrO Kypca SIBISIETCSl paclIMpEeHHe U 3aKperieHue MaTepualia OCHOBHOIO
Kypca (U3UKH, YCUIICHHE €T0 MPUKIIaHON HANPaBICHHOCTH. B X0/1e JOCTHXKEHUST TaHHOU
LEJIM PEIatoTCs CIeAYIOUIUE 3a/1auu:

- 3aKpeNUTh y yYalllMXCs 3HAHUS, YMEHUS U HABBIKH, BXOJSIINE B 00s13aTeNbHBIN
MUHUMYM COJIepKaHus 0011ero o0pa3oBanus mo GU3MKe;
- pa3BUBaTh MOTUBAILINIO YUY€OHOU NEATEILHOCTH, CTPEMIICHHE K CaMOPa3BUTHUIO;
- CIOCOOCTBOBATH BOCIIMTAHUIO SKOJIOTUYECKON KYJIbTYPhl YHAIIUXCS.
[Ipennaraemslii 371€KTUBHBIN KypC BKJIIOYAET B ce€0s1 CIEIYIONINE MOTYJIH:
o «Baenenuey (1 yaca)
«OcHOBBI KuHEMATHKW» ( 5 4acoB),
«OcHoBbI AuHaAMHKH» ( 5 gacos),
«CHIIBI BCEMHPHOTO TATOTCHHUS» (2 4acoB),
«3aKoHbI coOXpaHeHus» (6 4acoB)
«MKT» (6 gacos),
«TepmoanHamukay (8 qacos),
«Onekrpudeckue B3aumoaecTeus» (10 gacon),
«JnexkrpoaguHaMukay (18 yacon),
«Ontukay (4 gacos),
«KBanThI 1 aTOMBD» (49acoB),
«ATOMHOE PO U dJIEMEHTapHbIC YacTUIIB (6 4acoB),
«IIpo6usrii EI'D» (2 gaca).
JIaHHBIN 3JEKTUBHBIN KypC MPETyCMATPUBAET MPOBEACHUE NPAKTUYECKUX 3aAHATHI
M0 PEIIEHUI0 3a7a4, YPOKOB-O0OOIIEHWH, CEMHWHApOB, 3a4E€TOB, T'PYIIOBON pabOTHI,
du3HUeCKUX OMMITHATT U JP.



bonpiioe MecTto B OBJIAJEHUU JAHHBIM KYpCOM OTBOAMTCS MPUOOIICHHIO
CTapIIEKJIACCHUKOB K HAYYHO-HCCIIEA0BATENBCKOM AEATENBHOCTU C IPABOM BBICTYILJICHHUS
Ha HAyYHO-NPAKTUYECKUX KOH(PEPEHIIHSIX.
JanHblii Kypc oOumM o0beMoM 68 4acoB paccunTaH Ha U3YYEHHE B TEUCHUE JBYX JIET.



Coaepxanue y4eOHOM IPOrpaMMBbl

Bsenenne

CoBpeMeHHBIE METOABI TO3HAHKS MUpa. Pu3nyeckas 3ajaya.
[IpaBuna m anroputmsel pemieHus 3anad. KauecTBeHHbIE U
KOJIMYECTBECHHBIE 3aIaYU.

Mexanuka

®opmyiibl o Kypey. ['paduueckrie MeToabl perieHus 3aaad.
JIBMKEHME TEN MOJ JCUCTBUEM HECKOJIBKUX Cuil. PernieHne
3a/lay pa3IMYHbIMU crioco0amMu, B ToOM uucie ¢ yuyerom 3C.
KoMOuHupoBaHHbIe 3aa4H.

MKT.
TepMoauHaMuKa.

@opmyabl N0 paszzaeny. KauecTBEeHHbIE U pacyeTHBIE 3a]1aun
Ha ra3oBbl€ 3aKOHbI. KOHAEHCUPOBAaHHBIE COCTOSHMS. 3aJauu
Ha TEeTUI0BOM OanaHc. B3auMHblil nepexo; MeXaHH4ecKo U
TEIUIOBOM DHEpPruM Jpyr B JApyra.

Teruoble nBurareny. KomOuHUpoBaHHBIE 3a/1a4H.

DNIeKTpOoIMHAMHUKA

®dopmynsl o paszaeny. KadecTBeHHbIE U pacyeTHBIC 3aauu
Ha TEeMbl «DJEKTPOCTAaTHKA. 3aKOHBI IOCTOSHHOTO TOKA.
Marnetusmy». 3a7audl Ha MPUHIMI CYNEPHO3UIIUUA TIOJICH.
3ajaun Ha COCIMHEHUS W pacyeT Ienel CMEeIIaHHOTO THIIA.
DIEeKTPONPOBOAHOCTH BerlecTB. KoMOMHUpOBaHHBIE 3a/1auu.

Koebauus u
BOJIHBI

dopmyibt o pazzenam «MexaHn4eckue u
AJIEKTPOMArHUTHBIE  KOJeOaHUs W BOJHBDY. ['paduk
koneOanusa. ['padux BosHBL. Monenu KoebaTeIbHBIX
newkeHnii. KonebarenpHbiii KOHTYp. Pemienue ypaBHEHHMIH,
OTHCHIBAOIIIUX Kosie0aTeIbHbIE JIBUKCHHUSI.
KomOuHupoBaHHbIe 3a/1a4H.

Onrtuka

®opmyIIbl 1O pa3jiesly. 3aKOHbI TEOMETPUYECKON U BOJTHOBOM
ontuku. Jlua3pl. Pemenne KOMOMHMPOBAHHBIX —3ajad.
Ocnogusbie Gopmyinsl u onsaTust CTO.

KBanToBas ¢uzuka

®opmynbl mo pazpeny. Dororddext. KavectBennole u
pacuetHble 3amaun Ha ¢Gotorddext. TemmoBoe u3MyUeHUE.
KoMOuHrpoBaHHBIE 3a/1a4U IO TEME.

dusukn aroma u
aTOMHOTO Si/Ipa

®opmynsl o paszpenam. Teopus atroma Bogopona no bopy.
KadecTBeHHbIE U KOTMYECTBEHHBIE 3a/1a4l HAa (PU3UKY aTOMa
U aTOMHOrO fAJpa. 3aKoH paJuOaKTUBHOTO pacmaja.
KoMOnHrpoBaHHBIC 32124 TIO TEME.

IToaroroBka k EI'D | Pemienne 3agau ypoBHs «A» U «B» mpu moarotobke kK
ak3ameny B popme EI'D.
KasiengapHo-TeMaTH4eCKUil IUIAH
10 xxacc
Ne Tema ypoka Yac Bun Ipumeyanus
n/n Teop. \ Ilpak. | KOHTpOJs




BBenenmne.

(1 gaca)

Tb. IIpaBuia u npueMsl peLICHUS
¢usnueckux 3a1a4. OCHOBHBIEC TPEOOBAHUS K
COCTaBJICHUIO U TP PEUICHUN (PU3UUECKUX
3ajad. OTamsl PEeLICHUs 3a/1a4.

Ananu3 1 oopMIIEHUE PELICHUS.
TunuuHple HEAOCTATKU NPU PELICHUU U
odopmieHnu 3a1aun. Pa3nnynaeie mpuemsl u
CIIOCOOBI penieHns: GU3NIECKUX 3a/1a4.

Cemunap

OcHOBBI KHHEMATHKH

(54a

COB)

[IpssMOIMHENHOE pABHOMEPHOE IBUKECHUE
(P1). Pemienue 3anau.

0,5

0,5

I'paduueckoe npeacTaBiIeHne
PaBHOYCKOPEHHOTO JIBHKECHUSI.

c/p

JIBr>keHue 1o BepTukaiu. Pemenue 3aaad.

JIBr>KeHure 1o yriioM K TOPU30HTY.
Pemenne 3anau.
KpuBosmHeliHOE NBHKEHUE.

05

0,5

Pemenue 3amau Ha ABMKEHUE MO TTapadosie u
OKPY>KHOCTH.

OCHOBBI JMHAMHUKH

(5 gyacoB)

[IepBsiit 3akoH HproToHA.
Bropoii 3akoH HerotoHa. Pemienne
KAaueCTBEHHBIX 3a/a4.

0,5

0,5

Cuiibl B mpupo/ie. Pellienre ka4eCTBEHHbBIX
3a/au.

JIBryKkeHure Tell o1 IeMCTBUEM HECKOJIBKHX
cui. PaBHOEHCTBYIOIIAS CHJIA.

10

Pemrenne 3ama4 Ha ABMKEHHE TTO
TOPU30HTAIIM U 110 BEPTUKAIIH.

Pemrenne 3a1a4 Ha ABIDKEHHE 110 HAKJIIOHHOM
IUIOCKOCTH.

[MpakTukym

11

Tperuii 3akon HetotoHa. Pemenue
KauyeCTBEHHBIX 3a/1a4.

0,5

0,5

Cuinl BCEMHUPHOI'0 TArOTCHUA

(2 yaco)

12

3aKoH BCCMHPHOTI'O TAT'OTCHUA. Pemenue
Ka4CCTBCHHLIX 3a/1a4.

13

JBmwxenue mnanet u UC3.
Ha JBUKEHUE N0 OKPYKHOCTH.
Bec tena. HeBecomocTth. Pemenue 3agau.

0,5

0,5

3aKoHBI COXpaHEHUs!

(6 uacoB)

14

Nmnynsc cuitbl. Ummynbsce Tena. CBs3b
HMITYJIbCA CUJIBI U UMITyJIbCa Tea. Pemenue
3a/1a4.

0,5

0,5

15

Mexanudeckasi paboTa U MOIITHOCTb.
Pemenue 3agauq.

0,5

0,5

Clp

16

Kunernueckast u noTeHIMAIbHAS] SHEPT UL,
Pemenue 3agauy.

0,5

0,5

17

3aKOH COXpaHEHUS TIOJTHON MEXaHHUYESCKOMN
sHepruu (3CD). Pemenue 3amay.

0,5

18

TCCTI/IpOBaHI/IC no TeMe «MexaHuKay

Tect

19

KoHcynpTanuu no BHIOIHEHUIO
1a00paTOpPHBIX PaboT

0,5
1
1

MKT

( 6 yacoB)




20 | Macca u pa3mMepbl MOJICKY. 0,5 0,5
Temmeparypa.AOcoyfOTHasE TeMIieparypa.
Pemenue 3anau.
21 | W3zomporecchl B rasax. Pemrenue 0,5 0,5 Clp
KaueCTBEHHBIX 3a/1a4.
22 | KayecTBeHHbIE M pacyeTHBIE 3a/Ja4d Ha 1
ra30BbIC 3aKOHBI.
23 | YpaBHEHHE COCTOSHHS HJIEaTbHOTO Tasa.
Pemenne kauecTBEHHBIX 3a/ad. 0,5 0,5
24 | OcuoBroe ypaBHerre MKT. Pemrenune 3a1ay. 1
25 | Pemenne KOMOMHHMPOBAaHHBIX 3a7ad IO 1 IIpakTukym
pa3HBIM TEMaM.
TepmoanHamuka (8 uacos)
26 | Buyrpennsin  sHeprusi u  pabora B 1
TepMoMHaMUKe. KOTMYecTBO TEeTUIOThI
Penienne kayeCTBEHHBIX 3a/a4.
27 | Pemenne 3amay Ha ypaBHEHHE TEIUIOBOTO 1
OanaHca.
28 | 3akOHBI TepMOJAMHAMUKH. Perienne 3amaq 1
29 | TemmoBele IBUTATENN. 3HAYEHHE TEIUIOBBIX 1
JIBUTATEIIEH
30 | Koncynprammm o BBITIOJTHEHUIO
ab0paTOPHBIX PadoOT. 1
31 | IloBTOpEHwme HU3y4E€HHOTO Marepuana. 1 O0600menne
Koncynpranumu.
32 | [loaroroBka K UTOTOBOMY TECTUPOBAHHUIO 1
34- | UtoroBoe TecTUpOBAHHE 2 HTorosblit
34 TecT




KanengpapHo—reMaTn4ecKuii JIaH

11 xace
Ne Tema ypoka Yac Bun Mpumeyanus
n/ Teop. | Ilpak. | KOHTpOJIA
n
DJleKTpUYeCKHe B3aUMO/IelCTBUS (6 yaco)
Tb. [Ipupona anexrpudecTna.
1 | BzaumoneiictBue 3apsiaoB. KauecTBeHHbIC 3a1a4H. 1
3akon Kynona. Pemenue kaueCTBEHHBIX U
2 | pacYeTHBIX 3ajad. 0,5 0,5
Pemenue 3agau Ha 3akoH Kynona ¢ yuetom
3 | mpuHIMTIA CyNepIO3UIH TIOJICH. 1 IIpakTHkKyM
KauecTBeHHBIC 3371a91 Ha IUIJICKTPUKH B
4 | BIEKTPOCTATUYECKOM TIOJIE. 1
5 | Pemenue 3amau Ha MOTEHIIMATBLHYIO SHEPTHUIO 3apsaa 1
B QJICKTPOCTATUICCKOM TIOJIE.
3a/1aun Ha CBSA3b PA3HOCTH MMOTCHIIHAJIOB U
HaTPSHKCHHOCTD
Pemenue kaueCTBEHHBIX M PaCUCTHBIX 33724 Ha
6 | 2ICKTPOEMKOCTb. 0,5 0,5
IocTOSAHHBIN JIEKTPUYECKHUI TOK (4 yaco)
Pemenue kaueCTBEHHBIX M PACUETHBIX 3371249 Ha 3ansitne
7 | 27eKTpHUUYECKUH TOK. Pelienne pacyeTHBIX U 0,5 0,5 B32HMO000Y eHHS
rpaguvecKux 3a7a4d Ha 3aKOH
Oma 71 yyacTka IenH.
8 | Pemrenue 3a71a4y Ha pa3IMyUHbIE BUJIbI COCTUHEHUS 1 [IpakTukym
9 | Pemenune kaueCTBEHHBIX M PACUCTHBIX 33714 Ha 0,5 0,5
Paboty , MOIIHOCTH U YHEPTHIO FIEKTPUUECKOTO TOKA.
10 | Pemenue 3amay Ha 3akoH Oma I ITOJIHOM LIETIH. 1
MaruurtHble B3aUMOAeliCTBUSA (3 yaca)
KauectBennsle 3a1aun
11 0,5 0,5
KauectBennsie U pacueTHble  3aJayd Ha
12 | Ha B3aMOJICHICTBE MAarHUTOB U TOKOB, CHITy AMITepa 0,5 0,5
u cuity Jlopenna.
13 | 3agaun Ha mpaBwio OypaBuUMKa M IMPABUIIO JIEBOM 1
PYKH.
DJIEKTPOMArHUTHOE TO0JIe (5 yacoB)
Pemenne ~ kadecTBEHHBIX  3aJady MO  TeMe 0,5
14 | «DnekTpoMarHuTHas UHIYKIHS». 0,5
15 | IlpaBuio JleHna npu pereHn KayeCTBEHHBIX 3a/1au. 1 Chp
Pemenue 3a1a4 Ha CaMOMHTYKIIHIO, MHTyKTUBHOCTb
16 | Pemenue 3a1a4 Ha SHEPTUIO MATHUTHOTO TIOJIS 1
KauectBeHHble M pacueTHble  3aJa4d  Ha
17 | «DnekTpoMarHuTHbIEC BOJIHBI 0,5 0,5
18 | KoHcynbTauu 1o BHIIOIHEHUIO 1
1a00paTOpHBIX PaboT
OnTuka (4 gyacoB)
KauecTBeHHBIE U pacUeTHBIE 3a/1a41
19 | Ha 3aKoHBI reoMeTpUUeCcKOi onTuky . KauecTBeHHbIE 0,5 0,5
3aJla4uM Ha JIMH3bI
20 | ITocTpoenue n300pakxeHU B TOHKUX 1 C/p
JTUH3aX




KauectBennsie 3a1auu Ha
21 | uaTepdepeHnuio, MMpPaKIUIo, IUCIEPCHIO 1
22 | 3ama4n ¢ TEOMETPUICCKUMU 1
MOCTPOCHUSIMH
KBaHTBI U aTOMBI (4 yacoB)
23 | KauecTBeHHBIC U pacUeTHBIC 3a/1a41 0,5 0,5
Ha GoTodPdEKT, Ha ypaBHEHHE
DWHIITEHA
24 | Pemenue 3a1a4d Ha ypaBHEHUE 1
DHHIITeHA
25 | KauecTBeHHBIC 33]]a91 HA CTPOCHUE 1
aToma
26 | 3amaum HA TEPEX0JIbI MEXKITY 1 Chp
SHEPreTHYCCKUMH YPOBHIMH
ATOMHOE SIIPO U JIEMEHTApPHbIE (8 uacom)
YaCTHIBI
27 | KauecTBeHHBIC 33]]a91 HA aTOMHOE
PO
28 | Peurenue 3a1a4 Ha 3aK0H 1
PaJMOaKTUBHOTO pacmajia
Pemenue 3amay Ha siiepHbIEC pEaKIUU
29 | ¥ DHEPreTHYECKUI BBIXOI SAEPHBIX 1
peakiui
30 | Pemienue 3a7au Ha SHEPTHUIO CBSA3H, 1 Clp
nedeKT Macc
31
Hrorosoe TectupoBanue B popme 2 Tect EI'D
32 | EIMD
33 | KoHcynbTanuu no BHIOJTHEHUIO 1
J1a00paTOPHBIX pabOT
34 | KoHCyNbTalMK MO BHITIOTHEHHUIO 1
J1a00paTOPHBIX pabOT




Cnucoxk JiurTeparypsbl,
HCIO0JIb30BAHHOM /151 COCTABJICHHS 3JIEKTUBHOI0 Kypca

[IporpammHuo-mMetoanueckue marepuaibl. @usuka. 7-11 kmaceer /  Cocr.
B.A.KoposuH, F0.1.Jluk.- 4-e uza. — M.: [Ilpoda, 2021. — C.3-86.

VYrnyonennoe wusyuenue ¢uizuku B 10-11 xmaccax: Ku. g yuurtens /
0O.®.Kabapaun, C.1.Kabapauna, B.A.OpnoB u ap.; Ilog pen. O.®. Kabapauna,
B.A.Opmnoga.- M.:IIpocsemenue, 2022. -127c.

O.C. Opnog. Kak coctaBuTh 00pa3oBaTeibHyl0 nporpammy. M., 1997. — 39c.
H.N.30opun. DnexktuBHbI Kypc «MeToapl pemenust puznueckux 3agauw»: 10-11
knaccel. — M.: BAKO, 2022.- 336c.

O.®. Kabapaun, B.A.OpnoB. COOpHHMK SKCIEpUMEHTAJIbHBIX 3aJaHUN U
npakTHYeckux pador mo ¢usuke: 9-11 kmaccel: yue6. IlocoOue ana ywammxcs
obmeo6pazosar. yupexaenuit / O.d.Kabapaun, B.A.Opnos; nox pea. FO.M./luxka.
— M.: Actpens: Tpanszutkuura, 2023. — 239,[1]c.: un. — (LLIkonbHBIN ypoK).
N.JI.Kacatkuna. Penerutop mo ¢usuke. Mexanuka. MomnekymnspHas Qusuka.
Tepmonunamuka.l3n-e 2-e, ucnpaBineHHoe u nepepaborannoe/ Ilom pen. T.B.
[Ixunb.- PoctoB H//1: u3n-Bo «denuxcy, 2022.- 832c¢.

N.J1.Kacatkuna. Penetutop no pusuke. Dnexkrpomaraetusm. KonebaHnus 1 BOJHBEI.
Ontuka. DJIeMEHThl TEOPUH OTHOCHUTENIBHOCTH. PU3MKa aTOMa U aTOMHOIO Spa.
Nzn-e 3-e, ucnpasnennoe u nepepadorannoe/ [lox pen. T.B. kwib.-PoctoB v//1:
n311-Bo «Dennkey, 2023.- 832c.



Cnmcok JiuTepaTypsl A8 y4aluxcs

H.W. Tonpadap6. ®usuka. 3agaunuk 9-11 kin.: [locoOue mist obmeoOpas3oBar.
VYueb. 3aBeneHuil. — 4-e uza., crepeotun. — M.: JIpoda, 2022. — 368c.

A.Il. PeimkeBuu. ®@usuka. 3agaunuk 10-11 xi.: Ilocobue mns obmieoOpasoBar.
yue0. 3aBeJieHui - 6-¢ u3l., crepeotun. — M.: Jlpoda, 2023. — 192c.

I''H CrenanoBa. COopHHK BompocoB M 3anau no ¢usuke. [ns 10-11 xnaccos
cpenneir obmeodpazoBatenbHoi mKodbl. — CII6.: «CrneuunansHas Jluteparypay,
2007. - 384c.

0.®. Kabapaun., C.1. Kabapauna, B.A. OpnoB. KoHTponbHble U MpPOBEPOUHBIE
pabotel mo ¢usuke. 7-11 xmaccel.: Meton. mocobue / O.®. Kabapaun, C.U.
Kabapnuna, B.A.Opnos. — 5-¢ uzn., crepeotun. — M.: Jlpoda, 2021. — 192 c.: u.
O.0. Kabapaun. ®uzuka: CripaB. Marepuainbl: Yue0. mocobue s yyanuxcs. — 2-
e u31., nepepad. u gom. — M.: [Ipocsemenue, 2022. — 367c¢.: ui.

®uszuka B popmynax. 7-11 ki.: CnpaBounoe nocodue / ABT.-cocT. B.A. Unbumn.-
7-e u3n., crepeorurt. — M.: Jlpoda, 2023. — 64c.

O0.®. KabGapaun, B.A.OpnoB. COOpHMK 53KCIEPUMEHTAIBHBIX 3aJaHUi U
npakTuyeckux padot mo ¢usmke: 9-11 wmaccer: yue6. [locoOue must ywammxcs
obmeo6pazosar. yupexaenuii / O.®. Kadapaun, B.A.Opnos; nox pen. FO.U. [uka.
— M.: Actpens: Tpansutkuura, 2022. — 239,[1]c.: un. — (IlIkoJbHBIN ypOK).

N.JI. Kacatkuna. Pemerutop mo ¢usuke. Mexanuka. MonekynspHas ¢u3uka.
Tepmonunamuka. U3n-e 2-e, ucnpasiennoe u mnepepadboranHoe/ Ilox pex. T.B.
[Ixunb.- PoctoB H //1: u3n-po «denukcy, 2022.- 832c.

N.JI. Kacatkuna. Penerutop o ¢usuke. DinekrpomMaruetusMm. KonebaHus 1 BOJIHBL.
OnTuka. DIeMEeHThl TeOpUHu OTHOCUTENbHOCTU. DU3uKa aTomMa U aTOMHOTO fJIpa.
Nzn-e 3-e, ucnpasnennoe u nepepadorannoe/ [lox pen. T.B. kwib.-PoctoB v//1:
n31-Bo «Denukcy, 2023.- 832c.
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