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MNOSACHUTEJIbBHAS 3AIIUCKA
K paboueii mporpamme Mo n3ydeHutro yueoHoro npeamera «Pusukay, 9 kiacc.

PaGouas nporpamma no ¢usuke a1 9 kiaccos pazpaboTaHa Ha OCHOBE:

e @enepanbpHOTro 3aK0oHa OT 29 nexadps 2012 roga Ne273-@3 «O6 obpazoBanuu B Poccuiickoit denepannny;

e npukaza MuHHCcTEepcTBa 00pa3oBanus U Hayku Poccutickoit @enepamnuu ot 17 aexadps 2010 . Ne 1897 «O06 yTBepKICHUH 1 BBEJCHUH B
neiicTBue (enepatbHOTO rocy1apcTBEHHOIO CTaHJapTa OCHOBHOTO OOIIEro 00pa30BaHUs;

e npukaza MunHcTepcTBa 00pa3oBanus U Hayku Poccuiickoit deneparuu ot 31 nexadps 20151, Ne 1577 «O BHeceHUM U3MEHEHUH B
(benepanbHBIi TOCY1apCTBEHHBINA 00pa30BaTEeNbHBIN CTAHAAPT OCHOBHOTO OOIIEro 00pa3oBaHMsl, yTBEPKIACHHBIM IPUKA30M - IPHKA30M
MununcrepcTBa o0pa3zoBanus U Hayku Poccuiickoit @enepanuu ot 17 nexadpst 2010 r. Ne 1897»;

e TpebOoBaHMil K pe3yabraraM o0yueHus denepaabHOro rocynapcTBEHHOIO 00pa30BaTENIbHOIO CTaHIapTa OCHOBHOTO O0IIET0 00pa3oBaHMs
(YTBepkaen npuka3zoM MuHucTepcTBa 00pazoBanus u Hayku Poccuiickoit Deneparnuu ot «17» aexadbps 2010 . Ne 1897, ctp.16-17)

¢ OGpa3oBarenabHOI MPOrpaMMbl OCHOBHOTO 00111er0o oopazoBanus MOV «'umuaszus Nel3 TpakTopo3aBoJCKOTO pailoHa»

e pexkomennanuii «l[IpuMepHOI MporpaMMbl OCHOBHOTO 00111ero oopasoBanus o usuke. 7-9 kimacce» (B. A. Opnos, O. ®. Kabapauh, B. A.
Koposun, A. 1O. [lentun, H. C. Ilypsiiea, B. E. ®paakun, M., «[Ipocsemenue», 2015 1.);

® aBTOPCKOH IMPOTrpaMMBbl OCHOBHOTO 001ero oOpasoBanus 1o ¢gusuke A 7-9 knacco (H.B. @unonosuy, E.M. I'ytauk, M., «/Ipoday, 2015 1)

e nporpammbl E.M. I'ytaHuk, A.IL Ilepbimkun (COopHUK pabodyunx mporpamm aisi  001meo0pa3oBaTelibHbIX yupexaeHuii: dusuka 7-9 xi. /
H.B. lllaponosa, H.H.lBanoBa, O.®. Kabapaus. - Mocksa: [Ipocsemenue, 2011 romx). Yuebnast mporpamma 9 kiacca paccuutana Ha 102 gaca, o 3
yaca B HEJCNIO M PeKOMEH/IYeTCsl /IS IIKOJI, B KOTOPHIX B 8 Ki1acce (u3mka - 3 yaca B HEJEINIO.

e siunun YMK no ¢uszuke s 7-9 kinaccoB yueOHukoB A. B. Ilepeimkuna ®dusuka amst 7-9 kiaaccos.

e nnosioxkeHus «O paboueil mporpamme yueOHOro Kypca, mpeaMeTa 1 JUCIUIUIMHBI(MOAYIsS ) IPUHATOE (mpotokon Ne  memaroru4eckoro
coBera MOY I'mmuazuu Nel3)y.



Hean u3ydyenus (pU3MKN B OCHOBHOM LIKOJIE CJeIYIOLIHe:

® YCBOCHHE y4alllUMHCS CMBICIa OCHOBHBIX MOHATUN M 3aKOHOB (DU3HUKH, B3aUMOCBS3H MEX]ly HUMH;

e (opMHUpOBaHHE CHCTEMbl HAYYHBIX 3HAHHUH O MPHUPOJE, €€ (PyHTaMEHTATBHBIX 3aKOHAX JUIS OCTPOCHUS MPECTABICHUS O (PU3NIECKOI
KapTUHE MUPA;

e cucTeMaTH3alMs 3HaHUI 0 MHOrooOpa3uu 00ObEKTOB U ABJICHUN MPUPO/BI, O 3aKOHOMEPHOCTSIX MPOLIECCOB U O 3aKOHAX (PM3UKU JUIsl OCO3HAHUS
BO3MOKHOCTH Pa3yMHOI'0 MCIIOJb30BaHUs JOCTHKEHUN HAYKU B JaJIbHEHIIEM Pa3BUTUM LIUBUIN3ALINH;

e (opmupoBaHHEe YOSIKICHHOCTH B IO3HABAEMOCTH OKPY)KAIOIIETO MUPA U IOCTOBEPHOCTH HAYYHBIX METOJIOB €T0 U3yUCHHUS;

® Opra’u3anys dKOJOTMYECKOr0 MBIIUIEHHUS U [IEHHOCTHOIO OTHOLIECHUS K IPUPOJE;

® DPa3BUTHE II03HABATEJILHBIX MHTEPECOB U TBOPUECKUX CIIOCOOHOCTEH ydaluxcs, a TaKXKe HHTepeca K PACHIMPEHUIO U YIITyOIeHNI0 (PU3NYECKUX
3HaHUH 1 BeIOOpa (PU3HKH KaK MPO(UIBHOTO MPEIMETA.

I_IOCTI/I?K('!HI/IC Heﬂeﬁ o0ecneynBaeTcs pe€uICcHUuEM CJICAYIOIMUX 3aa4q:
¢ 3HAKOMCTBO y4dalIuXxcCs ¢ METOAOM HAYYHOTI'O ITO3HAHHUA U MCTOAAMHU UCCIICIOBAHUSA O0OBEKTOB M SIBJICHUI IMPpUPOABI;
L4 HpI/IO6p€T€HI/I€ ydyalmumMucsd 3HAHHUM O MCXAaHUYCCKHUX, TCIIOBBIX, 3JICKTPOMAIrHUTHBIX U KBAHTOBBIX SBJICHUSX, (1)I/I3I/I‘-I€CKI/IX BCJIMYHUHAX,
XAPAKTCPUIYIOMIUX I3TU SABJICHUA,

e (opMHUpOBaHME y yyalllUXCsl YMEHUH HAOII01aTh IPUPOIHBIE SIBIICHUS U BBIIOJIHATH OIBITHI, JJAOOPAaTOPHBIE paOOTHI M 3KCIIEPUMEHTAJIbHBIE
WCCJIETOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX TPUOOPOB, IIUPOKO MPUMEHSEMBIX B IPAKTUUECKOH KU3HH;

e OBJAJICHUE YYAIIUMUCS TAaKUMHU OOLIEHAYYHBIMU MOHATUSAMH, KaK IPUPOJHOE SIBJICHHUE, SMIIMPUUYECKH YCTAaHOBIEHHBIN (hakT, mpobiiema,
TUIIOTE3a, TCOPETUYECKUN BBIBOJI, PE3YJIbTAT HKCIIEPUMEHTAIILHON IIPOBEPKH;

® [IOHMMAaHME yYallUMHCS OTIUYMI HAYUHBIX JaHHBIX OT HEMPOBEPEHHON MH(OPMAINH, IIEHHOCTH HAYKH JJIs1 YAOBJIETBOPEHUS ObITOBBIX,
MIPOU3BOJICTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEN YETIOBEKA.

PesyibTaThl 0CBOCHHS Kypca (PUM3HKH
JIN4HOCTHBIE Pe3yJIbTATHI:

® CCbOpMI/IpOBaHI/Ie IMMO3HAaBaTCJIbHBIX HHTCPECOB, NHTCIJICKTYAJIbHBIX X TBOPYECKUX crnocoOHoCTEH yYUaliuxcs;

® Y6G)K}16HHOCTB B BO3MOXXHOCTH IIO3HAHUA TPHUPOAEI, B HeO6XOJII/IMOCTI/I Pa3yMHOTI'0 UCITIOJIB30BaHUA )IOCTI/I}KGHI/Iﬁ HAayYKH U TEXHOIOTHI JJIsA
JambHEeHIIero pa3BuTHs YeJI0BEYECKOro 00IIeCTBa, YBaKEHHE K TBOPLIAM HayKH U TEXHUKH, OTHOIIEHUE K (PU3HKe KaK 2JIEMEHTY
o011euenoBeYeCcKOi KyIbTypHl;

®  CaMOCTOSITEIBHOCTh B IPUOOPETEHNH HOBBIX 3HAHUHN U MPAKTUYECKUX YMEHHUI;

® MOTHBaANUA O6p330B3TGHBHOI71 JACATCIIBHOCTH IIKOJBbHUKOB Ha OCHOBC JIMYHOCTHO OPUECHTUPOBAHHOI'O IMTOAXO/A,

e (opmupoBaHUE LICHHOCTHBIX OTHOLIEHHUH IPYT K IPYTY, YUYUTEI0, aBTOpPaM OTKPBITHI U N300peTeHuil, pe3yapTaTaMm 00ydeHusl.



MeTaHpe[[MeTHLIe pe3yJbTarbl:

® OBJIAJICHUE HABBIKAMH CAMOCTOSATEIBHOTO MPHOOPETEHUSI HOBBIX 3HAHUN, OPraHU3aluy y4eOHOU AEATENbHOCTH, I0CTAaHOBKHU IIeNeH,
[IJIJAHUPOBAHUS, CAMOKOHTPOJIS M OLIEHKHU PE3YJIbTaTOB CBOEH AESATEIbHOCTH, YMEHUSMH IPEJBUIETh BO3MOKHBIE PE3yJIbTaThl CBOMX JEHCTBU;

® [IOHUMaHHE Pa3IUUUN MEXKY UCXOIHBIMU (DAKTaAMH U THIIOTE3aMU AJI UX O0BACHEHUS, TEOPETUYECKUMU MOJIEISIMUA U PEaIbHBIMU 00BEKTaMH,
OBJIAJICHUC YHUBEPCATHHBIMUA YUCOHBIMU ACHCTBUSIMH HA IPUMEpPAX TUIIOTE3 ISt OOBSICHEHUS U3BECTHBIX (DAaKTOB U IKCIICPUMEHTAILHOMN
IIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pad0TKU TEOPETUUECKUX MOJIEeH MPOLIeCCOB WU SIBJICHHUIA,

e (opmupoBaHue yMEHUI BOCIIPUHUMATD, [IepepadaThIBaTh U NPEAbSBIATh HH(OOPMALIHIO B CJIOBECHOM, 00pa3HOM, CUMBOJIMYECKOH opMax,
aHAJM3UPOBATh U IepepadaThIBaTh NOJYYCHHYIO HH(OPMAIIMIO B COOTBETCTBUU C ITOCTABICHHBIMHU 33a4aMH, BBIJICNISATH OCHOBHOE
coJiepKaHue IPOYUTAHHOTO TEKCTA, HAXOJIUTh B HEM OTBETHI Ha MOCTABIICHHBIE BOIIPOCHI U U3JIaraTh €ro;

e pUOOPETEHHE OMBITA CAMOCTOSATEIHHOIO MTOUCKA, aHAIHM3a U 0TOOpa HH(OPMALIUU C UCTIOIB30BAaHUEM PA3IMYHbBIX HCTOYHUKOB U HOBBIX
MH()OPMAIMOHHBIX TEXHOJIOTHH JIJIsl peIICHUS IOCTABJICHHBIX 33]1aY;

® pa3BUTHE MOHOJOIMYECKOHN M TMAJIOIMUECKON pedH, YMEHUSI BbIPaXKaTh CBOM MBICIIM U CIOCOOHOCTH BBICIYIIMBATh COOECEIHNKA, TOHUMATh
€ro TOYKY 3p€HUsl, IpU3HABaTh [IPaBO JPYroro 4ejoBeKa Ha MHOE MHEHMUE;

® OCBOCHHE NMPUEMOB JCHCTBUM B HECTAHIAPTHBIX CUTYAIIUSAX, OBJIAJICHUE IBPUCTUYECKUMU METOAaMH PEIIEHUs MPooIeM;

¢ (opmupoBaHue yMeHUI pabOTaTh B TPYIIIE C BHIMOJTHCHUEM PA3IMYHBIX COIUATBHBIX PEJICH, TIPECTABIIATh U OTCTAUBATH CBOM B3TJISIBI U
yOex1eHUsI, BECTU JAUCKYCCHIO.

IIpexmeTHbIE pe3ybTaThI:

® 3HAHUS O MPHUPOJE BAKHEHIINX (PU3NUECKUX SBICHUN OKPYKAIOIIETO MUPA U TIOHUMAHHE CMBICIIA (PU3NUECKUX 3aKOHOB. PackphIBarommx
CBSI3b U3YUYCHHBIX SIBIICHUI;

® YMEHHUs MOJB30BATHCS METOIAMH HAYYHOTO MCCIIEIOBAHUS SIBJICHUI TIPUPOJIBI, IPOBOIUTH HAOIOACHHS, INIAHUPOBATH U BHITIOJIHATD
AKCIIEPUMEHTHI, 00padaThIBaTh PE3yIbTaThl H3MEPEHUA, IPEICTABMIATh PE3YIbTAThl U3MEPEHUI C MOMOIIBI0 TAOIUII, TpaduKoB U GopMyI,
0OHapyXMBaTh 3aBUCUMOCTH MEXTy GU3HUECKUMU BETUIMHAMHU, OOBSCHSATH IMOJYyYEHHBIE PE3yJIbTAThI U JIeJIaTh BHIBOJIbI, OLICHUBAThH TPAHUIIBI
MOrPEMIHOCTEN PE3YIBTATOB U3MEPEHUM;

® yMEHHS MPUMEHSTh TEOPETUUECKUE 3HAHUS 10 (PU3HKE Ha MPaKTUKE, periaTh PU3NYECKUe 3a/1a4i Ha MPUMEHEHHUE MOTYyYCHHbBIX 3HAHMIA;

® yMEHHS W HaBBIKU MIPUMEHSTH MOJyYEHHBIE 3HAHUS ISl OObSICHEHUS IPUHIIUIIOB ACHCTBUS BAKHEHIIINX TEXHUYECKUX YCTPOUCTB, PEIICHUS
MPAKTUYECKUX 3a/1a4 TOBCEAHEBHOM XKU3HU, 00ecTeueHnst 0€30MMacHOCTH CBOEH KM3HHU, PAIIMOHAILHOTO TTPUPOIOTIONB30BAHUS U OXPaHbI
OKpY>Karollen Cpeibl;

e (opmupoBaHue yOeKIEHUS B 3aKOHOMEPHOM CBSI3U M IO3HABAEMOCTH SIBIICHUI MPUPOJIbI, B 00 BEKTUBHOCTH HAYUYHOTO 3HAHUS, BBICOKOM
[IEHHOCTH HAaYKH B Pa3BUTHUU MATEPHAIIBHON U JYXOBHOW KYJbTYPHI JIFOAEH;

® Ppa3BUTHE TEOPETUUECKOTO MBIIUICHHUS HAa OCHOBE (DOPMUPOBAHUS YMEHUH yCTaHABIMBATH (DaKThI, Pa3IM4aTh MPUYUHBI U CIEJACTBHUS, CTPOUTH
MOJIETIH ¥ BBIBUTAThH THIOTE3bI, OTBICKMBATh U (DOPMYIUPOBATH OKA3aTEIHCTBA BBIABUHYTHIX THIIOTE3, BEIBOJUTH M3 IKCIIEPUMEHTATBHBIX
(haKTOB M TEOPETUUECKUX MOJIEeH (U3MIECKUE 3aKOHBI;

® KOMMYHUKATHUBHBIE YMEHUS JOKJIAbIBATh O PE3YJIbTaTaX CBOErO UCCIICIOBAHUS, YIaCTBOBATh B IUCKYCCUU, KPATKO U TOYHO OTBEYATh Ha
BOIIPOCHI, UCTIOJIB30BATh CIIPABOYHYIO JTUTEPATYPY U IPYTrUe UCTOUHUKU UH(POPMAITIH.



B pe3yabrare nzydyenusi Gu3nKu B 9 Kiiacce y4YeHUK T0JIKEH:

3HATL/MIOHMMAThH

® CMBICI IOHATHIA: PU3UUecKoe SBICHHE, (DU3MUCCKUI 3aKOH, B3aUMOCHCTBHE, JIIEKTPUICCKOE TI0JIe, MATHUTHOE TI0JIe, BOJTHA, aTOM,
ATOMHOE SJIPO, UOHU3UPYIOLIUE U3ITYUCHHUS;

® CMBICT (PU3UYECKUX BEIUYHH: IyTh, CKOPOCTh, YCKOPEHHE, Macca, CHJIa, UMITYJIbC, paboTa, MOITHOCTh, KHHETHYECKAs SHEPIHS,
MOTEHIMATbHAS SHEPTHUsl, KOIPPUIIUCHT MOJIE3HOTO ACHCTBHUS,

® CMBICT (PU3UYECKUX 3aKOHOB: HbIOTOHA, BCEMUPHOTO TATOTEHHUS, COXPAaHESHUS UMITYJIhCAa M MEXAaHUYECKOW SHEPTHH.

YMETH

® OIWCHIBATH M OOBSACHATH (PU3UUYECKHE SBJICHUS: PABHOMEPHOE MPSMOIMHEHHOE TBIKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBI)KEHUE,
MeXaHUYECKHe KOJIeOaHUs U BOJIHBI, 3JIEKTPOMArHUTHYIO MHIYKIIUIO;

® UCMOJIb30BaTh GU3NUECKUE MPUOOPHI U U3MEPUTENbHBIE HHCTPYMEHTBI 11 U3MEPEHUS PU3MUECKUX BEIMYUH: PACCTOSIHUSA, IPOMEXKYTKA
BPEMEHH, CUJIBI;

® TIPEICTaBIATH PE3yIbTATHI M3MEPEHUH C MOMOIIBIO TaOJIHII, TPAPHUKOB, M BBISBIATH HA TOW OCHOBE AIMITUPHUECKUE 3aBUCUMOCTH: ITIYTH OT

BPEMEHHU, CUJIbl YIIPYTOCTH OT YAJIUHEHUS MPYKUHBI, CUJIbl TPEHUS OT CUJIbI HOPMAJIBHOT'O J1aBJICHUS, IEpH0/ia KoseOaHU MasTHUKA OT JJIMHbBI

HUTH, IepuoJia KojaeOaHuii rpy3a Ha NPYKUHE OT MacChl Ipy3a U KECTKOCTH MPYKUHBI,

BBIpa)XaTh pe3yJIbTaThl U3MEPEHHH U pacuyeToB B eAMHUIAX MexayHapogHoi cuctemsl (Ch);

MIPUBOANUTH MPUMEPHI MPAKTUYECKOT0 MCIIOIB30BaHUs (PU3NYECKUX 3HAHUN O MEXaHUYECKUX, HJIEKTPOMArHUTHBIX U KBAaHTOBBIX SBJICHHSIX;

pelaTh 3a/1aud Ha IPUMEHEHHE U3YYCHHBIX (PU3NYECKUX 3aKOHOB,;

OCYILLECTBIISATh CAMOCTOSITEIbHBIIN MOMCK HH(OPMAIIMK €CTECTBEHHOHAYYHOTO COJIEPKaHMsI ¢ UCIIOJIb30BAaHUEM Pa3JInYHbIX UICTOUHUKOB

(Y4eOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO-TIOMYJISIPHBIX U3JJaHHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), ee 00paboTKy U

IIPEJCTAaBICHNUE B PA3IMUHBIX OpPMax (CIOBECHO, C TOMOIIbIO TpapUKOB, MATEMaTUYECKHX CUMBOJIOB, PUCYHKOB M CTPYKTYPHBIX CXEM);

® UCMOJb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUUECKOM JeSITeIbHOCTH U MIOBCEITHEBHOM JKU3HHU: JJIs1 oOecTieueHHs 0e30MacHOCTH B
MIPOLIECCE UCTIONb30BaHUS TPAHCIIOPTHBIX CPEACTB, PALIMOHAIBHOTO IPUMEHEHUS IPOCTHIX MEXAHU3MOB; OLIEHKH 0€30I1aCHOCTH
panuanoHHoro ¢GoHa.

IMoy4uT BO3MOKHOCTH HAYYHTHCSI:

®  0CO3HABAMb YEHHOCHb HAYUHBIX UCCAE008AHUIL, POTbL DUSUKU 8 PACUUPEHUU NPeOCMABIeHUTI 00 OKPYICAIoujem Mupe u ee 6K1ao 8 Yayuuenue Kaiecimad HCusHil,

®  UCNOAB3068AMb NPUEMbl NOCMPOEHUs QuU3ULeCKUX Mooenell, NOUCKA U POPMYTUPOBKU OOKA3AMENbCIE 8bIOSUHYMBIX 2UNOme3 U MeopemutecKux 6bl860008 HA OCHOBe
IMNUPUHECKU YCTNAHOBNEHHBIX (YaKmMO8;

®  CPABHUBAMb MOYHOCHb USMEPEHUS (DUIUUECKUX 8EIUNUH NO 6ETUYUHE UX OMHOCUMENbHOU NOSPEUWHOCIU NPU NPOBEOCeHUU NPSIMBIX U3MePEHUll;

®  CaMOCMOSMENbHO NPOBOOUNTL KOCEEHHbIE USMEPEHUs U UCCIeO08AHUs PUIUYECKUX BeTUUUH C UCNOTb308AHUEM PAIUYHBIX CNOCOO08 USMEPEHUS (DUUYECKUX BeTUYUH,
8b10Upameb cpedcmed UMepeHUst ¢ y4emom HeoOX00UuUMol MOYHOCMU UMEPEeHUll, 000CHO8bIBaMb 68b100p CROCODA UMEpPeHUsl, A0eK8aAMHO20 NOCMABIEHHOU 3a0aye, npo8ooUmy
OYEHKY 00CMOBEPHOCHIU NOTYYEHHBIX PE3VIbIMAMO8;

®  GOCHPUHUMAMb UHDOPMAYUID DPUBUUECKO20 COOEPICAHUSL 6 HAYYHO-NONYIAPHOU Jumepamype u cpeocmeax MAaccogoll UHGopMayuu, KpPUMuiecku OYeHU8ams
NONYYEHHYIO UHGOPMAYUIO, AHATUSUPYSL ee COOEPIICAHUe U OaHHbLe 06 UCMOYHUKE UHGOPMAYUU;



Conepxxkanue yueOHOro nmpeamera
Pa3)1e.11 1. 3akoHBI B3aHMOﬂeﬁCTBHﬂ U ABHKECHHUSA TEJI

I. BBeaenue (2 yaca)
dwusuka u mo3HaHue mupa. Kinaccudeckas Mexanuka v 001acTh €€ MpUMEHUMOCTH. DU3NYECKUE BEIIMYUHBI U X U3MEPEHHE.

II. OcHoBbl kuHeMaTuku (16 4ac)

Mexannueckoe nBuxkeHue. OTHocutenbHoe ABuxkenne. Crucrema orcuera. MarepuanbHas Touka. Tpaekropus. [lyTs u nepemerienue. MrooBeHHas
CKOpPOCTb. MeTo/ bl u3MepeHus CKOpOCTH Tell. CpeHsIsl CKOPOCTb. Y CKOPEHHE.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE PSIMOJIMHEHHOE IBIKEHUE. Y CKOPEHUE CBOOOTHOTO JIBUYKEHUSI.

JIBu>keHus Tena OpOIIEHHOTO TOJT YIJIOM K TOPU30HTY, TOPU30HTAIIBHO.

['paduku 3aBUCMMOCTH KUHEMAaTHYECKUX BEJIMYMUH OT BPEMEHH TP PaAaBHOMEPHOM U PAaBHOYCKOPEHHOM JIBUYKECHUSIX.

JIBU>KeHHE 10 OKPYKHOCTHU € TIOCTOSTHHON IO MOAYIIIO cKopocThio. LlenTpocTpemurenbHoe yekopenue. TanreniuansHoe yckopenue. [lepuon u
4acTOTa. YTJIOBAsI CKOPOCTb.

['paHu1IbI TPUMEHUMOCTH KJIACCUYECKOTO 3aKOHA CII0KEHUH ckopocTeld. CKOpOCTh CBETa B BAKYYME Kak IpezesibHasi, MHBApHUaHTHAs BEJIUYHHA

@DpoHTAJIbHbIE U JIA00pPATOPHbIE PA0OTHI.
e lccnenoBanue paBHOYCKOPEHHOTO IBUKEHMS 0€3 HadadbHOW CKOPOCTH

III. OcHoBbl TuHaAMuKH (18 yacoB)

Ilepssiii 3akoH Hetotona. MHepuuaneHas cucrema orcuera. Macca. Cuna. Bropoit 3akoH Hetotona. Cnoxenue cui.

Tpetuit 3akon HeroTona. [Ipsimast u oOpaTHast 3a71a4a MEXaHUKH. | paBUTAIMOHHBIE CHJIBI. 3aKOH BCEMUPHOTO TAroTeHust. Cuiibl Tspkectu. LlenTp
TsokecTu. OnpeneneHue Macchl HeOeCHbIX Tell. J[BHKeHHe Mo 1eiCTBUEM CUJIbI TSDKECTH ¢ Ha4allbHOW CKOPOCTHIO. JIBHKEHNE HCKYCCTBEHHBIX
CIyTHUKOB. PacueT nepBoil KOCMUYECKON CKOPOCTH.

Cunsl ynpyroctu. 3akoH ['yka. Bec Tena, nBuxyIierocs ¢ yckopeHHeM 1o BepTukaind. HeBecomocTs u nepesarpysku. CHIlbl TpEHHS.

[IpuHnnn otHOCHTENBHOCTH [ anmumes.

SIBnenusi, HabMOaeMble B HEMHEPLUAIBHOM CUCTEME OTCUeTa.

DpoHTANIbHBIE JIA00paTOPHbIE PA0OTHI.
e liccnenoBanue yckopeHusi CBOOOTHOTO A ICHUS.
e Ompenenenue KOXPGUIMEHTA TPEHUS CKOIBKECHUS.



IV. 3akon coxpaHeHusi B MexaHuke ( 8 4acoB)

Nmnynbe Tena. 3aKoH COXpaHEHUs: UMITyJibca. PeakKTUBHOE NBUKEHUE. Y CTPOMCTBO PAKETHI.

3nauenue padot K.9. [{nonkoBcKoro /yist KOCMOHaBTUKU. JlOCTH)KEHUSI B OCBOEHUH KOCMUYECKOI'O MMPOCTPAHCTBA.
Mexannueckas padora. [loreHnnanbHas 1 KUHETUYECKasi SHEPTUU. 3aKOH COXPAaHEHHS SHEPTUU B MEXaHUYECKUX MPolieccax.

DpoHTAJIbHbIE U JIA00pPaTOPHbIE PA0OTHI.
e l3yueHue 3aK0HA COXpAaHEHHS] MEXaHUYECKOW YHEPTHH.
o 3mepenue MOwWHOCMU YeNo8eKa.
o U3mepenue KIIJ[ mpocThix MEXaHHU3MOB.

V. Mexannyeckue KoJie0aHus U BoJIHBI (13 yacoB)

Konebarenproe apmkenne. CBOOOIHBIC KOIeOaHMsI. AMILTUTY/IA, IEPHOJI, 4acToTa, (a3a.

Matematuueckuii MasiTHUK. HepaBHOMEpHOE IBIKEHUE IO OKPYKHOCTH. YTIJIOBOE ycKopeHue. Popmyra neprojia KkoaebaHuil MaTeMaTu4eckoro
MmasitHuKa. Konebanus rpy3a Ha npyxune. @opmysia nepruoia KojaeOaHuil mpy)KMHHOTO MasiTHUKA.

[IpeBpatienue sHEprUn Mpu KoJiebaTeIbHOM IBIMKEHUU. BoiHyX1eHHbIe Konebanus. Pesonanc.

Pacnipoctpanenue xonebanuii B ynpyrux cpenax. [lonepednsie u npo1oiabpHbIe BOTHEL. J{iiH BoHBL. CBS3b JJTMHBI BOJIHBI CO CKOPOCTBIO €€
pacipocTpaHeHHs U MEPHOIOM (4acTOTOM).

3ByKOBBbI€ BOJIHBL. CKOPOCTh 3BYyKa. [ pOMKOCTB U BbICOTA 3BYKa. DX0. AKYCTUUYECKUM pe30HAHC. YIIbTPa3ByK U €ro IPUMEHEHHE.

DpoHTANbHBIE JJA00paTOPHbIE PA0OTHI.
e Onpenenenre yCKOPEHUsI CBOOOIHOTO MaIEHUs TIPU TTOMOIIN MasiTHUKA.

VI. DuaexrpomarautHoe nose (20 yacos)

OnHOpOAHOE U HEOAHOPOIHOE MAarHUTHOE 1oJjie. Hampasnenue Toka U HampaBJeHUE JIMHUN €ro MarHUTHOTO 1moJist. [IpaBuio 6ypaBuunka.
Oo6napy>xenue maruutHoro nous. [IpaBuio neBoit pyku. MHIyKIus MarHuTHOTO mojs. MarautHbIi notok. OnbiTel @apazest. D1eKTpoMarHuTHas
nHaykiusa. Hanpasnenne naaykumonHoro toka. [Ipasuiio Jlenua. SABnenne camonnaykuuu. [lepeMennsiil Tok. ['eHepaTop nepeMeHHOro ToKa.
[Ipeobpa3oBanus sHEPTUH B dNeKTporeHepaTopax. Tpanchopmarop. [lepenaya snekTpudeckoit SHEPTur Ha PacCTOSHUE.

DNEeKTPOMarHUTHOE ToJIe. DJIEKTPOMAarHUTHEIE BOJIHBI. CKOPOCTh pacIpOCTPAHEHUSI SJIEKTPOMArHUTHBIX BOJIH. BinsiHUE 271eKTpOMarHUTHBIX

I/IBJ'IYIICHI/Iﬁ Ha JXUBBIC OPTraHU3MBI. KOH,[[CHC&TOp. KonebarenbHbIit KOHTYP. HOJ'Iy‘-ICHI/IC QJICKTPOMATrHUTHBIX KOJICOAHHH. HpI/IHLII/IHBI paanuoCBA3H U

TEJIEBUICHMUSI.

BHCKTpOMaFHI/ITHaSI npupoaa CBCTa. HpeJIOMJIeHI/IC cBera. Iloka3arens MMpCIOMJICHUS. I[I/ICHCpCI/IH cBera. TUIBI ONTUYECKUX CIICKTPOB. Ilornomenue u

HUCITYCKaHHUEC CBETA aTOMaMHU. HponcxomueHHe JIMHEMYIATHIX CIICKTPOB.

DpoHTANIbHBIE JIA00paTOPHbIE PA0OTHI.
° I/ISyquHe SABJICHUS BHGKTpOMaFHHTHOﬁ HHIAYKIWUU.
e l3yyeHwue CIJIOUIHOTO U JMHEHYATOTO CIIEKTPOB HCITYCKAHUSI.



VII. CtpoeHue atomMa U aToMHOro sigpa (14 yacos)

PannoakTMBHOCTD KaK CBUJETEIBCTBO CIOXKHOIO CTPOEHUS aTOMOB. AJbda-, 6era- u ramma- uznydenus. OnbiTsl Pesepdopaa. SnepHast
Mojienb aToMa. PajinoakTUBHBIE IPEBPALLEHUS aTOMHBIX siep. [[poTOHHO-HEWTpOHHAs MOJIENb s/ipa. 3aps/1I0BOE€ U MaccoBOe uucia. SAnepHsie
peakuuu. Jlenenue u cunres aaep. CoxpaHeHHe 3apsIOBOIO M MAaCCOBOT'0 YUCEI MPH SIIEPHBIX peakuuax. MeToabl HaOI0AeHHs U PErUCTpaluu
YacTHI] B AAepHON (u3nKe. DHeprus CBA3M YacTHIl B siape. [lenenue saep ypana. Llennas peakuus. SnepHas sHepreTuka. JKOIOTHIECKHe
po0JIeMbl paboThl aTOMHBIX 1eKTpocTaHuui. [lozumerpus. [lepros nmomypacnana. 3akoH paJiMOaKTUBHOIO pacnazia. BimsHue painoakTHBHBIX
M3JIy4CHUH Ha )KUBBIE OPTaHU3MBI.
Tepmosinepnas peakuust. Uctounuku sHeprun CoaHIa U 3BE371.

@DpoHTAJIbHbIE J1A00paTOPHbIE PA0OTHI.
e 3yyeHue TPEeKOB 3apsKEHHBIX YaCTHUIL IO TOTOBBIM (poTorpadusim.
e l3MmepeHue eCTECTBEHHOTO PaJUAIlIOHHOTO (POHA.
e U3yuenwue nenenHus saep ypasa no gororpadusimM TpeKos.
e OueHKa reproja nojypacrnajga HaxoAsIuXcsl B BO31yXe IPOAYKTOB paciaja pajoHa

VIII. Ctpoenne u 3Boouns Beenennoii (6 yacon)
CocraB cTpoenue u npoucxoxaeHue ConHeunoi cucreMsl. [naner 3emuoit rpynmnsl. bonbmue manerst ConHeyHon cucrembl. CTpoeHne
U3JIydyeHue 1 3Boronus 38e311. CTpoeHue u 3Bosmonus BeeneHHoil.



PabGouyasi nporpamma paccuuTana Ha 3 yaca B Heaeaw. Beero B roa 102 yaca.
KonTponbabix pabdoT- 7, 1aboparopHbIx padboT -9.

KonTpoubnas padoraNel «BxonHO# KOHTPOJIBY
KonTpoabsnas padoraNe2 «lIpsmonuHeitHoe paBHOMEpHOE ABUKEHHUE») 40MUH.
KonTpoabsnas padora Ne3 «3akoHbl fuHamMukn» 40MUH.
KonTpoabnas padora Ne4 «mnynbc. 3akoH coxpaHeHHs uMITyjIbca» 40MuH.
Koutpoabnas padora Ne5 «Mexanndeckue KojaeOaHus ¥ BOJHBL. 3BYyK» 40MuUH.
Kountpoabnas padoraNe6 «DnekTpoMarHutHoe moje» 40MuH.
Kontpoabnas padoraNe7 «Ontuueckue siBneHus» 40MuH

KonTpoabsHnas padoraNe8 «Pusuka atoMHOTO0 sjipa» 40MuH.



Y4eOHO-MeTOAMUYECKOE 00ecieueHue
1. Yuebnuk «®uzuka. 9 kimacey. [leppimkun A.B E.M. I'ytHuk . YueOHUK a1 00111€00pa30oBaTebHBIX yUpeKAeHHH. 4-¢ uznanue - M.: JIpoda,2017
2. Jlykamuk B.W. Coopuuk 3agau no ¢pusuke. 7-9 xknaccel. — M.; [Ipocemenue, 2016

3. [IpumepHbIe MporpaMmbl 110 Y4eOHBIM NpeameTaM. @usnka. 7 — 9 kimaccol: mpoekT. — M.: IIpocsemenne, 2015

HNHuTepHer pecypcsl

Hassaunue caiita win

Coneprxanne Anpec
CTaTbH Acp Ap
Karaior ccbuiok Ha Ouiuknonenuu, ondanorekun, CMU, By3bl, Hay4YHbIC http:www.ivanovo.ac.ru/phys
pecypcesl 0 pu3HKe OpraHM3aIiy, KOH()EPEHIIUT U JIp.

DNEKTPOHHBIM yUeOHUK | DIeKTpOHHBINA yueOHUK 1o dusuke 7 - 9 k. [To HeKoTOphIM http://Kiv.sovtest.ru/
paznenaM uMeroTcs g GepeHIIMPOBAHHbBIC 3a1a4H,
JabopaToOpHBIE PAOOTHI

JlaGoparopusbie paboTel | Buptyansnsie mabopatopusie paboTel. BupTyaibHbie http:phdep.ifmo.ru

1o ¢usuke JIEMOHCTpAIMU HKCIIEPUMEHTOB.

Anumanus GU3NIeCKUX TpexmepHble aHUMALUY ¥ BU3YaJIN3alus 110 (PU3UKE, http:physics.nad.ru

IPOLIECCOB COITPOBOXKIAIOTCSA TEOPETUYECKUMHU OOBSICHEHUSIMH.

dusnyeckas CrnpaBoYHOE M3JaHUE, COJEPIKAILEe CBEICHHS 10 BCEM http://www.elmagn.chalmers.se/%7eigor

SHUHUKIIONE NS 00JacTsIM COBPEMEHHON (PU3HKH.
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KanengapHo — remaTn4yeckoe njiaHupoBanme mno ¢pusmnke, 9 kiacc, 102 yaca

No Hazga Tema ypoka Kou. [ara npoBenenus
HUE yac.
pasae [Lnan ®axr
na
Pa3nen 1. 3akonbl B3auMoaeiicTBUs U ABM:KeHHsI Tea (34 yacoB). BBenenue 24
1 ®usnka u no3Hanue mupa. Kinaccuueckas mexanuka 1
U 0051aCTh €€ MPUMEHEHUS.
2 dusnuecKkue BeIMYUHBI U UX U3MEPECHHE. 1
OcHoBbI KnHeMaTHKH (16 yacoB)
3 MarepuanbHas Touka. Cucrema otueta. MHCTpyKTaX) 1
10 OXpaHe TpyJa Ha pabodyeM MecTe
4 BxoHOM KOHTpOIB(KOHTPOIBHAS paboTa, TECT) 1
5 [Tepememenue. Crnoxxenue BeKTopoB. I1yTs u 1
CKOpOCTb.
6 [TyTh ¥ CKOPOCTH 1
7 [IpsiMonnHEetHOE paBHOMEPHOE JBH)KEHHE. 1
I'paduueckoe mpeacraBieHHEe NPSIMOIUHEHHOTO
PaBHOMEPHOTO JIBM)KCHUS
8 Pemenue 3anau «PaBHOMepHOE nBUKeHUE. ['paduku 1
CKOPOCTI.
9 KonTpouabsnas padora Nel «[IpsmonuHeiiHoe 1
PaBHOMEPHOE JIBUKECHUE)
10 Pabora Hazg ommbOkamu. Ilpsmonuneiinoe 1
PaBHOYCKOPEHHOE JBIDKEHHE. Y CKOPEHHE
11 CKopocTh IPSMOJIMHEMHOTO PaBHOYCKOPEHHOTO 1
neuxenus. ['paduk ckopoctu.
12 [lepemenienue npu MpsAMOIUHENHOM
PaBHOYCKOPEHHOM  JIBMIKEHHH. 1




13

Pemenne 3anau «I"paduk nepemerieHus npu 1
PaBHOYCKOPEHHOM JIBUKECHHUW)

14 [Iepemenienue npu NpsIMOJIUHENHOM 1
PaBHOYCKOPEHHOM JIBWKCHUU 0€3 HadaIbHOM
CKOpOCTH.
15 Jladoparopnasi padora Nel. «MccnenoBanue 1
PaBHOYCKOPEHHOTO JABIDKCHHS 0e3 HavyaabHON
CKOpPOCTH
16 Pemenne 3agau «['paduku 3aBUCUMOCTH CKOPOCTH 1
u nepemenieHus npu PY JI».
17 [TpssMonMHEITHOE U KPUBOJMHEHHOE ABUKCHUE. 1
JIBYDKEHHE TeJia TI0 OKPY)KHOCTH C TTIOCTOSIHHOM 110
MOJTYJTFO CKOPOCTBIO.
18 LlentpocTpemMuTebHOE yCKOPEHUE. TaHreHIHaIbHOE 1
YCKOpEeHHe
19 Pemenue 3agau «l{enTpocTpeMuTenbHOE YCKOPEHUE. 1
[TepemerieHue mpu NpsIMOJIMHEHHOM
PaBHOYCKOPEHHOM JTBHKCHHI
20 KonTpoabnas padora Ne2 «PaBHOMepHOE U 1
PaBHOYCKOPEHHOE JBMKEHUE
3akoHbl JuHaMuKku. 18 yacos.
20 OTHOCHUTETBHOCTD JIBFKECHUS 1
21 Ilepssiii 3akoH HproToHa. CUCTEMBI OTYETA. 1
22 Bropoii 3akon HetoToHa 1
23 Pemenwue 3amau «Bropoii 3akon HeroroHa» 1
24 Tperuii 3akoH HeroToHa 1
25 Pemenue 3anau «3axkonsl HeroToHa 1
26 CBo0OoaHOE naeHne 1
27 Pemenue 3amay «YckopeHue CBOOOTHOTO MaICHUS» 1
28 JIBm>keHme Tena, OpOnIeHHOTO BEPTUKAIBHO BBEPX. 1




Bec Tena aBrymerocs ¢ yCKOpEHUEM.

Hesecomocts
29 JIBro>keHuUe 10 ACHCTBUEM CHJI TsDKECTH. Perienue 1
3agauy «Bec Tena. HeBecomocTts. Ileperpyskan»
30 3akoH BceMupHOTO TATOTCHHS 1
31 Yckopenue cBoOogHOTO TaieHus. VIckyccTBEeHHBIE 1
CIIYTHUKU 3eMIIN
32 Pemenue 3amau «3akon BceMupHOTo TATOTEHUS 1
33 JlabopaTopnasi padoTaNe2 «lccienoanue 1
YCKOPEHHUsI CBOOOTHOTO TaICHUS
34 Cunsl ynpyroctu. 3akoH ['yka. Cuna tpeHus 1
35 Jladoparopnas padoraNe3 «Omnpenenenue 1
K03 PHIMEHTA TPEHUS CKOJBKCHUS
36 Pemenue 3anau «Cunbl ynpyroctu. 3akoH I'yka. 1
Cuna TpeHus»
37 Pemenue 3anau «Bec Tena. HeBecomocTh. 3akoHBI 1
HeroToHa. 3aK0H BCEMUPHOTO TSATOTEHUSI.
38 KonTtpouabnas padora Ne3 «3aKkoHBbI IMHAMHKID) 1
3aKoH coXpaHeHHUs] B MeXaHUKe. 8 4acoB
39 Nmnynbe Tena. 3aKkoH COXpaHEHHs UMITYJIbCA. 1
40 Pemenue 3agau «mmnynsc Tena. 3akoH 1
COXPAaHEHUS UMITYIBCa»
41 PeaxkTnBHOE nBMKeHUE PakeThl. 1
42 Pemenue 3agau «PeakTHBHOE IBMKEHHE. 1
JIBr>KeHUe pakeT»
43 DHeprusi: NoTeHIMalIbHas U KUHETUYeCKasi. 3aKOH 1
COXPAaHEHUS YHEPTUU
44 JlabopaTopnasi paboraNe4 «/3yuenue 3akoHa 1

COXpPaHCHUA MEXaHUYEeCKOM OSHEPTUN»




45

Pemenne 3aga4 «3aKoHBI COXpPAHEHUS U 1
MIPEBPALLECHUS SHEPTUN»

46 Konrtpoabsnas pabora Ned «Mmnynsc. 3akoH 1
COXPaHEHMS UMITYJIbCA»
Mexannueckue KoJied0aHusi 4 BoJIHbI (13 yacoB)
47 Mastauk. Buasl MagTHUKOB 1
48 Pemenue 3agau «OnpeneneHue nepuoaa 1
KoJIeOaHUH MaTeMaTHUYEeCKOIro U MPYXKUHHOTO
MasiTHUKa»
49 Benuuunsl, Xapaktepusyrouiue KonedaTebHOe 1
JBIKEHUE
50 Jladoparopnasi padora Ne5 « MccnenoBanus 1
3aBHCUMOCTH NEPHOAA U YACTOTHI CBOOOHBIX
KOJIEOAHUH OT JIJIMHBI MasiTHUKA
51 3aryxaroiue 1 BbIHYKJICHHbIE KOIeOaHusl. 1
XapakTepuCTUKH KOJICOAHUMN.
52 [IpeBpaienuu sHeprun npu KojaedareIbHOM 1
JIBY)KCHUH.
53 Pacnpoctpanenue kosnebGaHuii B cpee. 1
[IpomonbHBIE U TIONIEPEYHBIE BOJIHBI.
54 XapakTepUCTUKHA BOJIH: IJTMHA BOJIHBI, CKOPOCTH 1
BOJIHBI, 9aCTOTA, IEPUOJT PACTIPOCTPAHEHUS
55 Pemenue 3ana4 «XapakTepUCTUKHA BOJIH» 1
56 3ByKoBbIe Kosiebanus. VcTounuku 3ByKa. 1
S7 Bricora, TeMOp, rpOMKOCTH 3BYKa. 1
58 3BYKOBBIE BOJIHBI. 1
59 OTtpakeHue 3ByKa. IXO. 1
60 KonTposbHasi padora Ne 5 «MexaHu4eckue 1

KoJieOaHus1. 3BYK».




DJIeKTPOMarHuTHoe noJie (20 yacon).

61 MaruurtHoe nosne. 1
62 HampaBnenue Toka u HanpaBjIeHUE JIMHUHA €T0 1
MarHUTHOTI'O MOJIS.
63 OOGHapyKeHHe MarHUTHOTO TIOJIS 110 €ro JEHCTBUIO 1
Ha JIEKTpUYeCcKui TOK. IIpaBuio neBoit pyku.
64 WNunykuua marautHoro nosts. [leficteue 1
MarHUTHOTO TOJISI HA IBWXKYIIYIOCS 3apsDKEHHYIO
yactuiy. Cuia Jlopenua
65 Pemenue 3anau «Cuna Amnepa. Cuna JlopeHnua» 1
66 MarHuTHBbIH MOTOK. 1
67 SIBneHue AMEKTPOMArHUTHON MHIYKIUU. 1
68 Pemrenue 3aga4y « MarHuTHBII IIOTOK. 1
DNEeKTPOABMKYILAS CUIIA»
69 Hanpasnenue nnaykunonHoro toka. [Ipasumio 1
Jlenna. SIBieHre CaMOMHIYKIMU.
70 JlabopaTopHas padora Ne 6 «/3yuenue siBieHus 1
AIIEKTPOMArHUTHON HHYKIIUW.
71 [TosydeHne nepeMeHHOro JIEKTPUUECKOT0 TOKA. 1
Tpancdopmarop.
72 DNEKTPOMAarHuTHOE MoJj€e. DJIEKTPOMAarHUTHBIE 1
BOJTHBI.
73 Konebarenbuslit kKoHTYp. [IpuHIMIBI paguocBs3u U 1
TEJICBUJICHHUS.
74 Pemenne 3anau «TpanchopmaTop. YcTpoicTBO U 1
HOPUHIUI pabOThI KOHAEHCATOPA»
75 KonTpoubnas padora Ne 6 1
«IJIeKTPOMArHUTHOE MOJIe)
76 DJIEKTpOMarHuTHasl IpUpoja CBETA. 1
77 IIpenomnenue cera. Jucnepcus cBeta. 1

IIBera Tem.




78

Tunel ontuyeckux crnekrpos. [IpoucxoxaeHue 1
JINHENYaTBIX CIIEKTPOB.

79 JlabopaTopHnas padora Ne7 «HaGnronenue 1
CIUIONIHOTO U JINHEHYAThIX CIIEKTPOB
UCITyCKaHUSI.
80 Pemienue 3agau «3aKkoH OTpakKeHHS. 3aKOH 1
npenomiieHus. ucnepcusi»
81 KonTtpouabsnas pabora Ne/ 1
«OnTHvecKue SBICHUS.
Crtpoenue atoma u aTOMHOTO siipa. (144).

82 PannoakTMBHOCTh Kak CBUJETENHCTBO CIOKHOTO 1
CTPOCHHS aToMa.

83 Monens aroma. OnbiT Pesepdopaa. 1

PannoakTuBHbBIE PEBpAIICHUs ATOMHBIX SIEP.
84 DKCrepUMEHTAIbHBIE METOIbI UCCIICOBAHUS 1
YaCTHIL.
85 Jladoparopnas padora Ne8 « M3zydyeHue TpekoB 1
gacTuI] poTorpapusm»

86 OTkppITHE IPOTOHA U HEUTPOHA. 1

87 CocraB aToMHOTO sipa. MaccoBoe 4uco. 1
3aps10BOE YHCIIO.

88 Pemenne 3agau «CoctaB aTOMHOTO SIpay 1

89 Oneprus ces3u. Jledexr maccol. [lenenue saep 1

ypaHa.
90 Pemenne 3agau « Snepusie cuinbl. Jledext maccoi» 1
91 JlabopaTopuasi pa6ora Ne9 «/3yuenue nencHus 1
sipa aToma ypasa 1o (ororpaduu TpeKoB»

92 SnepHslii peakTop. AToMHas sHepreTuka. Llennas 1
sIepHAsl peaKIusl.

93 buonoruueckoe nelicteue paguanuu. [lepuon 1

nonypacnazaa. TepMosiiepHbIe peakiuu
94 Pemenue 3anau «Ilepuon momypacmana. Jloza 1

00JTydeHUsI»




95

KonTpoabnas padora Ne8 1
«Du3mKa AaTOMHOTO SIPay

Ctpoenue u 3Boa0nusa Beesiennoi. (6 yacon)

96 CocraB cTpoeHue u mpoucxoxaeHne CoaTHeYHOU 1
CUCTEMBEI.
97 [InaHeTsI 3eMHO TPYIIIBI. 1
98 [Tnaners! ruranTel COTHEYHON CUCTEMBI. 1
99 Maubie Tena COTHEYHON CUCTEMBI. 1
100 CtpoeHue, U31ydeHUEe | IBOJIIOIHUS 3BE3]. 1
101 CrtpoeHnue u 3Borous BeeneHHon 1
102 YPok noBTOpEHUS. 1
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