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HosicuuTensHa% 3amKCKa

IIporpamma «3aHuMaTenbHas GH3UKa» OTHOCHTCS K €CTECTBeHHOHAYYHOI HaNpPaB/JIeHHOCTH.

Conepxarenphas yacts [TporpamMmet COOTBETCTBYET OCHOBHEIM I10JI0KEHHUSIM:

— QenepaneHbii 3akoH oT 29.12.2012 Ne 273-33 «06 obpasoBanuu B POy.

— Koumemmus passutus  momommmTensHOro obpasoBanms gmereii  (Pacmopsikenue
IIpasurensctBa PO ot 4 centsbps 2014 r. Ne 1726-p).

— Ilocranonenue ['maBHOrO rocymapcTBeHHOrO CaHHUTapHOTO Bpaya P® ot 04.07.2014 Ne 41
«O6 yrBepxxnennn CanlluH 2.4.4.3172-14 «CaHHTapHOSIH IEMHOIOTHYECKHE TpeOOBaHUs K
YCTPOHCTBY, COIEPXAHHIO H OPraHH3allMH DEXUMA paboTsl  06pa3’oBaTENBHEIX OpraHM3aIMiA
JOIIOTTHUTENIEHOIO 06pa30BaHus eTeii»

— ITucemo Muno6puayku Poccuu ot 11.12.2006 1. Ne 06-1844 «O mpEMepHBIX Tpe6OBaHHUSIX K
[IporpamMMaM JOMOJIHUTENEHOTO 06Pa30BaHus AETEH

— Ilpukas Munncrepctsa o6pasoBanus u Hayku Poccuiickoit ®eneparuu (MunOGpHayKH
Poccun) or 29 aBrycra 2013 r. Ne 1008 r. Mocksa «O6 yTBepxIeHun Ilopsnka opraHusamuu u
OCYIIECTBICHUS 00pa3sOBaTENbHON NEATENEHOCTH IO JONOIHHTELHEIM 06meo6pa3oBaTenbHEIM
- Iporpammam.

Du3KKa — 3TO Hayka O NPHPOIE, B KOTOPOik (uU3MYECKHH IKCIEPUMEHT SIBIAETCS BaXKHEIM
METoZIoM mccnefoBanus. OGyueHue GU3MKe HENb3s NPENCTABHTL TONBKO B BHIE TEOPETHYECKHX
3aHATHH, JaXe eClnM O6yJalOlMMCs Ha 3aHSTHSX MOKa3bIBAIOTCS TOJBKO JEMOHCTPAITHOHHEIE
¢usmyeckne onsitel. IlpoBeeHHE OMBITOB W SKCIIEPUMEHTOB II03BOJIIET AKTHUBHO BKIIIOYHTH
obyyaromuxcs B paGoTy C H3ydYeHHEM U IPUMEHECHHUEM 3aKOHOB (DHM3MKH Ha 3aHATHIX. JTO
AOCTHIACTCA IIPA BBIIOTHEHHH O0YYaIOIUMUCS TaGOpPaTOPHOTro (H3MYECKOro 9KCIIEpHMEHTa, KOTrza
OHH CaMH COOGHpAIOT YCTaHOBKH, NIPOBOJAT M3MEPEHHS (u3MYeCKUX BENMYMH, BHIIONHSIOT OIBITHL
OnmuuM w3 HampaBneHu#t mpemIaraeMoro Kypca SsBIICTCI MNPOBEACHHE OOJBIIOr0 KOJMYECTBA
3aHHMAaTe/IbHBIX OIBITOB 110 (H3HKE.

Beck marepman noctynen mms o6ywarommxcs u COOTBETCTBYET MX YPOBHIO Da3BHTHS, T.K.
BKJIIOYCHBI 3/ICMCHTHI 3aHHMMATCIBHOCTM M MIPHI, KOTOpble HEOOXOMMMEI I O3HABATENLHOMN
JEATENEHOCTH.

AKTYalIbHOCTB H IIeJIaroriyeckas Ieecoo6pasHoCTE [IPOrpaMMEI 3aKITFOYAIOTCS B PEAIM3alliK
'€CTECTBCHHOHAYYHOTO 00pa30BaHMs W BOCIMTAHHS JETed M IOJPOCTKOB HA OCHOBE 3HAHHH 06
OKPYXKAIOIIEM ~ MHDC, CaMOCTOATENEHO NPHOGDETaEMBIX B IIPOLECCE BHIIONHEHHS Y4eOHO-
HMCCIIENOBATENIECKAX M NIPOEKTHEIX paboT. Msyuenne >MeMeHTOB GH3HUKH NPEAMONAraeT OpraHH3aIHio
¥ TIPOBC/ICHHE NPAKTUYECKUX PabOT Ha OCHOBE CaMOCTOSTEIBHON JEATENBHOCTH 0GYqarOmUXCs pH
06Cy K/IeHUH HABITIONAEMBIX M OTy4aeMbIX PE3yIBTATOB.

JlanHas IIporpaMMa HanpaBieHa Ha:

— CO3JaHKE YCIIOBHUM JUII pa3BUTHS peGEeHKa;

— Pa3BUTHE MOTHBAIIWH K II03HAHUIO U TBOPYECTBY;

— obecreyeHne SMOITMOHATBHOTO Gnaronoyuus pebGenKa;

— IpUOOIIEHHE AeTel K 061IeYeTOBEYECKIM IIEHHOCTSM;

— IPO(HUIAKTHKY aCOUHUAILHOTIO TIOBEICHHS,

— CO3/[aHK€ YCIIOBHI /I CONHAILHOTO U POGECCHOHATBHOTO CaMOOIIpeIETICHHS;
— MHTEJUIEKTYalbHOE U TyXOBHOE Pa3BUTHS JIMYHOCTH PeOEHKa;

— YKpEILIeHAE IICHXUIECKOTO H (GU3HYECKOTO 30POBBA.

OTiMuuTENBHBIE 0OCOGEHHOCTH.

IIpyHIMI KOMIETEHTHOIO IOAXOHa, KOTOPBIH aKIEHTHPYET BHHMaHHE Ha pe3yibTaTe
00pa3oBaHus, IPHIEM B KAYECTBE Pe3yIIbTaTa paccMaTpHBacTCs HE CyMMa yCBOSHHOM HH(OpMAIUH, a
CII0OCOOHOCTE pebeHKa IeHCTBOBATE B pa3/IMUHBIX IIPOOJIEMHEBIX CHTYaIUsX:

V' Vuebno-nosnaeamenvhuie KOoMnemenyuu y4aT YMEHHUIO CTaBUTH II€JIb U 3a7a4M, BEIIBUTaTh
THIIOTE3Y, IJIAHKPOBATh CBOIO ACSTEIBHOCTD, aHATM3UPOBATh U J€IaTh BHIBOJ.

V' Hnpopmayuonnvie KOMhemeHyuu CIIOCOOCTBYIOT OBJIQJIEHHMIO HABBIKAM CaMOCTOSTEIBHOIO
TIOUCKa, aHamu3a U 0T60pa HeOOXOAMMON HHGOPMAIMH, YMEHHIO peo6pa3oBEIBaTh, COXPAHATh H
IepenaBaTh e€.




v’ Ilpo6nemnas xomnemenyus BKTIOYAET MOJICIUPOBAHHE JEATENIHOCTH B aCIEKTHOM WM
MHOH pealbHO! CHTYalluH, TOTOBHOCTB K PEIIEHHIO IIPOBIEME

v' Komnemenyus nuunocmmozo CoeepuienCcmeo8anus HallpaBlieHa Ha OCBOEHHE CIIOCOGOB
HHTE/UICKTYalbHOTO, JYXOBHOTO, ()M3MYECKOr0 CaMOpa3BHTHS, SMOMHOHAILHON CaMODETYJIAIHH
CaMOIIOJIICPIKKH, CAaMOYIIPaBJIEH s, CAMOUCCIIEIOBAHHS.

>

Kozwwyuurcamuenwz KOMnemenyus pa3BUBacCT:

- YMCHHE B3aMMOJICHCTBOBATE C OKDYKAIOLIMMH JIFOIBMHE H COOBITHIMH,
- IpHOOpPETEHKE HABEIKOB paGOTEI B IpyIIIe,
- BIIa[ICHUE COLMAIIBHOM POJIBIO B KOJUIEKTHBE.

B dopmax u memooax o6yuenus:
V' mubdepennmpoBanHoe obyuenue;
v’ MHIUBH[yaJbHas, HCCIIEN0BATENIbCKA, SKCIIEPUMEHTAIbHAS M OIIBITHHYECKAS IESTENbHOCTD.

[IporpaMMa paccumtaHa Ha neTeit u [IOAPOCTKOB B Bo3pacte 14-15 mer (yyammecs 7-8
‘kmaccoB) Jletw B BospacTe 14-15 neT B OCHOBHOM YPaBHOBEIICHEI, UM CBOMCTBEHHO OTKDEITOE W
JOBEPIMBOC OTHOLICHHE K B3pOCTBIM. OHHU JKAYT OT ydHTeNe, poauTenelt, APYrix B3POCIEIX TOMOIIX
¥ MOoIIepkKH. OJHAKO IIOCTENEHHO O0COOYI0 pONb B MX JKU3HH HAUMHAET WIPaTh KOJUIEKTHB
CBEPCTHHKOB H CKIIAIBIBAIOIIHECS B HEM OTHOIICHHS. B 3TOT IlepHop HeTsM CBOMCTBEHHA
TIOBBIIICHHAS aKTHBHOCTb, CTPEMIICHHE K IESTENbHOCTH, IPOHCXOWT YTOYHEHHE IPAHHL H chep
HHTCPECOB, yBIEYCHHH. JIeTH NaHHOrO BO3pacTa aKTHBHO HAYMHAIOT HHTEPECOBATLCS CBOHM
COOCTBEHHBIM BHYTPEHHHM MHPOM H OLIEHKOM CaMOro ceOs.

B srot mepuon TIOAPOCTKY CTaHOBUTCS MHTEPECHO MHOTOE, JAJeKO BLIXOJAIIEE 3a paMKH ero
IOBCEHEBHOM KU3HMU.

B 14-15 ner moapoCTOK MbITAETCS ONPENETHTD CBOIO POJIb ¥ MECTO B coruyMe. B obmenun Ha
TICpBOE MECTO BBIXOAWT HANAXMBAHHE KOHTaKTOB CO CBEPCTHHKaMH. CaMOOINyIIeHHe B Cpene
ONHOK/IACCHUKOB, TOBAPUINEH IO CEKUMH, KPYXKYy, TYCOBKE CTAHOBHTCSH OIPEIE/IAIOLIHM.
Tlotpe6HOCTE B IpU3HAHAHN ¥ CAMOYTBEPKACHUH TOXE PEANU3yeTCA B CpeJie CBEPCTHUKOB. [10poCcTOK
CTapaeTCs HaWTH BHE IIKOJIBI HOBYIO Cepy AIsl pean3aiy 3T0H I0TPeGHOCTH.

[TosToMy mporpaMmubIf MaTepHan CONEPXKHT B JOCTATOYHOH Mepe IIPaKTUKYMBI, OIIBITEIL,
OKCIICPUMEHTBI, YTO HEM3MEHHO SBISICTCS IPHUBIECKATEILHBIM U MO3HABATENLHBIM IS AETeH TaHHON
BO3PaCTHOM KaTerOpUH.

O0bem H cpok 0CBOEHHS MPOrPAMMBI

Cpox peanusanuu mporpamms! — 2 roga (18 mecsues), 70 gacos, 35 4acos B rox. YueGHo-
HCCIIeIoBATENbCKas NEATENPHOCTE 00YYarOUXCcs HAYMHACTCS C EPBOrO rofa o6ydeHHs, B CBS3H C
3THM ONTHUMAIIBHEIA COCTAaB IPYNIEI COCTaBIsAeT 12-15 genoBek.

DopMbI 06yYeHHs] M PEKAM 3aHATHIA

®opma 06ydyeHus Mo NporpaMMe OdHas Ha IIPOTSKEHHH ABYX NeT. MOPMEI M PEXUM 3aHSITHIA,
IpeIyCMOTPEHHBIE IIPOrpaMMOH, cornacylorcs ¢ Hopmamu CanllmH u Brmouaer B cebs
TEOPETHYECKYIO M MIPAKTHYECKYIO YacTh, & TAKIKE SKCKYPCHH.

Konmnyectso 3ansTuit B Henemo — 2 gaca. [IporpaMMHBIH MaTepras pacCIHTaH:
v' Ha TeopeTHyecKue 3aHITHS (ceMMHapBI, JIEKIUH, Gece/Ibl, BAKTOPHHEI)

v’ TIpaKkTHYecKre paGOTE (OMBITHL, SKCIIEPHMEHTEL 1abopaTopHEIe paboTEI)

v’ DKCKypcHH

Ilear nporpammbl: GOPMHPOBAHHE CHCTEMEI 3HAHHH O ABICHHAX IIPHPOIE C MOMOIIBIO
SKCIIEPUMEHTAIBHOA H y4eOHO-HCCIIEI0BATENBCKOM NESITENHHOCTH B 061aCTH (QH3HKH.




3agaun: JInuHoCTHDLIE -

v" ChopMHEpOBaTh OTBETCTBEHHOE OTHOMIEHHUE K BEIIONHAEMOH paboTe.

v Pa3BuTh KauecTBa, mo3Bossomue 3G(eKTUBHO paboTaTh B KOJUIEKTHBE, PElIaTh CIIOPHBIE
BOIIPOCE! 6€CKOH(IMKTHO, B IPOLIECCE JUCKYCCHH Ha OCHOBE B3aMMHOIO YBaKCHHS.

v" Pa3BHUTH TBOPYECKHUIA MOIXO K HCCIIEA0BATENBCKOR IEATETHHOCTH.

v" ChopMUpPOBAT aKTHBHYIO, OGIIECTBEHHYIO KA3HEHHYIO TIO3HIIHIO.

MeranpeamMerHbie

v ChopMHUpOBaTh aKTUBHYIO HCCIIEIOBATENLCKYIO MTO3UITHIO.
Pazeumn:

v' JI10603HaTENBHOCTD U YBIEYEHHOCTD.

v HaBBIKHM KOHLEHTPALWA BHUMAHW, CIIOCOGHOCTH GBICTPO BKIIOUATHCS B PaboTy.

v' CocoGHOCTH K CaMOCTOSTENBHOMY aHAIU3y, HABEIKOB YCTHOM M IIMCHMEHHOM pedH,
TaMSTH.

v' HaboarensHOCTh U yMEHHUS IOIEPKUBATh IIPOM3BOILHOE BHUMAHHE.

v’ 3auHTEPECOBAHHOCTH B PE3YJIbTAaTax IPOBOAMMOTO HCCIIEIOBAHHS

Obpa3oBaTebHbIE (IpeIMETHBIE)

v" CchopMHpOBaTh y 06y4aIOIMXCsl IOHAMAHHUS BCEOOIeH CBA3H SBICHHM IPHPOIEL.
v' TI03HaKOMHTh C OCHOBHHIMH METOJaMH M TPHHIMIAMH BENECHHS MCCIEIOBAHHN U
9KCIIEPUMEHTOB.

Hayyumy:

v' ®OpMyIHpOBATE IIPEAMET, LEb U 3a/1a9¥ HCCIIEI0BAHNS, BEIIBUTATh THIIOTE3Y.

v' HaxozuTh 1 aHATM3MpOBAaTh MHGOPMALMIO O TOM, YTO M3BECTHO 06 MCCIIETyEMOM ABICHHH.

v TIpOBOJWTB OIBITEI ¥ SKCIEPHMEHTEL

v' Cobmrozars NpaBuiia JIMIHOK ¥ OGIIECTBEHHON TEXHUKH 6€30MacHOCTH; 6€30aCHOCTH IPH
TIPOBE/ICHUH TIPAKTHHECKHX paboT (IKCIIEPUMEHTOB, OIBITOB)

v' AHaIH3HPOBATH PE3YJIBTATH FKCIIEPUMEHTOB, (POPMYIHMPOBATEH BHIBOJIEL.

v' Hcnons3oBate nabopaTopHoe 06OpyHOBaHHE H HMHCTPYMEHTHI, HEOOXONUMBIE IS
IIPOBE/ICHUS UCCIIEJOBAHUS

v' Buzets kpacoty B (u3KKe IPUPOIHBIX SBIEHHH, 60jee Ty60KO IyBCTBOBATH MPEKPACHOE,
YTO JIOJDKHO CHOCO6CTBOBaTB BOCIIMTaHHUIO HEPABHOAYIIHOIO OTHOIIEHHS K IIpobiieMaM OKpy KaroIe
CpenBl..

IlnannpyemMbie pe3yabTaThI

ITocne nepeoro roga o6yuenns, obyqaromuecs 6yayT

3HaTh:

v YTO U3ydaeT QU3UKa;

v CMBICT NOHATHH: (H3WYeCKoe sBIeHHE, GU3MYECKHM 3aKOH, BEINECTBO, MAaTEpHs,
B3aMMOJICHCTBHUE;

v IIpUMEPHl (U3UYECKUX SBIICHUN: MEXaHHYECKHX, TEIUIOBBIX, JIEKTPUYECKUX, MArHUTHEIX,
CBETOBEIX SIBIICHUSAX;

4 HU3MEpPUTENbHbIE MPUOOPEI, KOTOPBIMH TIOJB3yeTCs (PH3MKA: HMX CXOACTBA M OTIIHYHS,

Ha3HAYECHHUE M NPaBHIIa UCIIONIB30BaHHUS IPUOOPOB U 060PYIOBaHHS AJIs SKCIEPHMEHTOB.
YTO TaKO€ MOJIEKyJIa U AeJaTh €€ MOJENb U3 MOIPYYHBIX CPEICTB;

COCTOSIHM BEIIECTBA M UX CBOMCTBA;

MEXaHU3M sBIeHUs 1uddy3umn;

YTO TaKO€ CHJIA M KaKHe CUIIBI OBIBAIOT;

YCIIOBHE IIJIaBaHUS TE;

IIPOCTHIE MEXAHU3MBL;
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KaK yCTpoeHa 3eMIIs ¥ 9TO Takoe aTMochepa;
cTpoerre CoOHEYHOM CHCTEMEL;
OCHOBHBIC METO/IBI, IPUMEHSEMBIE B HCCIIEI0BATENBCKOM IEATEIEHOCTH.

SR

YmMmern:

v TI0/IB30BATECA  1a0OPATOPHEIME NPHGOpaMU K HHCTPYMEHTaMH, HEOOXOMMMBIMH IS
BBITNIOJIHCHHST KOHKPETHOTO HCCIIENOBaHHs. BecTr 3ammcy Ha6monenuit TeTpaau U paboueii TeTpaay;
v NIPEICTABIATE PE3yNbTaThl K3MEPEHHUIH;

4 PeIIaTh NPOCTEHIINe KaYeCTBEHHBIE 3a/a9M Ha IIPHMEHEHHe H3YYEHHBIX (DHU3HYECKHX
3aKOHOB;
4 OCYIIECTBIIATE CaMOCTOSTENBHBIH [OUCK HH(OPMALHH €CTECTBEHHOHAYYHOTO COAEPKAHUS

C HCIIOIB30BAHMEM DA3NMYHBIX HCTOYHHKOB (Y4e6GHBIX TEKCTOB, CIPABOYHBIX H HAYYHO-TIOIYJISIPHEIX
M3[aHUH, KOMIbIOTEPHBIX 6a3 IaHHEIX, PECYpCOB Hureprera), ee 06paGoTky M mpencTasienne B
Pa3HBIX GopMax;

HCIIOJIB30BATh MPHOOPETEHHBIE 3HAHMS M YMEHHS B IIPAKTHYECKOM JEATENbHOCTH;

O6s1axaTe HaBBIKAMHU:

v CaMOCTOATENBHBIX HaOIIOAEH I 32 0GBEKTOM HCCIIEIOBAHMUS,

v M3MEDPEHHH TeMIIEPaTypEl, MacChl, 06heMa, pacCTOSHHS, Pa3sMepOB MaJIBIX TeJ C IOMOIIBIO
PSIOB, IPOMEKYTKA BPEMEHH;

v COOPKHM YCTaHOBKH [IJIsi SKCIIEPHMEHTA 10 OIIACAHHIO, PHCYHKY, CXEME;

v MIOCTaHOBKH KCIIEPHMEHTA,;

v BEINIOJIHEHHS pe(epaTHBHOM U HEGONBIION HCCIIE0BATEIHCKOM paboTEL.

Ilocre BTOpOroO rona ob6yqenns, oOy4aromuecs GymyT

w

HATh:
OCHOBBI a3POJTHHAMHKH;

IIOHSITHE BIIaYKHOCTE;

TIOHATHE IIOTHOCTB, HHCTPYMEHTH! HEOGXOAMMEIE UIS OTIpEIeeH s IIIOTHOCTH,
BHJIBI CHJI U X OTJIMYHTENILHBIE OCOGEHHOCTH;

3aKoH Ilackais s xumKocTelt H ra3os;

COO0IIArOIIECs COCYIBI U KX 0COGEHHOCTS;

OCECHHHE, 3UMHHE U BECEHHHE (DU3MIECKUE SBICHUS,

Ha3BaHMs 30JHaKATIBHBIX CO3BE3AMI;
CTPOEHHE ILIAHET COJTHEYHOM CUCTEMEL;
YTO TAaKOE KOMETa U aCTEPOHIBL.

‘\\\\\\\\_\\

MeThb:
IIPOBECTH MOKCK B VIHTEpHETE MaTepUaIoB, CBI3aHHbIX C TPOBOIMMEBIM HCCIIE[OBAHHEM;
IIOCTABHUTS LIENM U 33[Ja9M UCCIIEI0BAHHNS;

COCTaBHTb ILJIaH MIPEACTOSIIETO HCCIIENOBAHNUS,

MaTeMaTHYeCKH 06pabaTsBaTh PpE3yNbTaThl H3MEPEHMIA;

IPEICTaBIIATE PE3YIbTaThl H3MEPEHHUH B BHIE TAOIIHII;

cobpaTh Marepman, IIPOBECTH €ro aHaiu3, OOOGIIEHHE M CHelaTh BBIBOEI IIO
IIPOBEIEHHOMY HCCIIEI0BAHMIO.

LRSS RAY

O6agaTh HABBIKAMH:

v CaMOCTOSATENbHEIX HAaOMOACHHH 32 00BEKTOM HCCIEIOBAHHUS,

v HCIONIB30BAHMsA  J1abOpaTOPHOrO  OGOPYNOBAaHHS, HHCIPYMEHTOB M IpPHGODOB,
HEOOXO/MMBIX I IPOBENEHHS ONBITOB ¥ SKCIIEPUMEHTATBHBIX HCCIEIOBaHUM, B TO YHCIE,
BBIXOZAINHUX 32 PAMKH Kypca QU3HKH CPEIHEH IITKOIIBL,

v PabOTEI C pATIOM KOMITBIOTEPHBIX IIPOrpaMM, BKIIOUast hopmar Mppt;




OCMBICJIEHHE [IOTY4YEHHBIX pe3yIbTaTOBHCCIEI0BAHNUS;
NIOATOTOBKY [IPE3eHTALIUH;

oopMmenne HTOroBoit paboThl;

ITyONIMYHBIX BHICTYILICHHUH.

AN N NN

MexaHH3M OLIEHKH pe3yJIbTaTOB

B cTpykType nporpaMMBl BEILIETISIOTCS B2 OCHOBHEIX KOMIIOHEHTA - TEOPETHIECKHM U IPAKTHIECKHUH.
ITocnennuii BKmoO4YaeT B cebss 0TpabOTKYy NMPaKTHYECKHX HABHIKOB, HEOOXOMMMEBIX IS peaH3alliu
HCCJIENIOBAaHMsA, B COOCTBEHHO BBHINOJHEHNWE IPOEKTHON HIIM MCCIENOBATEeNILCKOM paboTel. B cBsizm ¢
9THM MEXAHHU3M OLEHKHU ITOy9aEMBIX PE3yIbTaTOB MOXKET OBITh Pa3IMYHbIM.

Texymmuii KOHTPOJb 32 YCBOEHHEM TEOPETHIECKOr0 MaTepualia HOCHT XapaKTep OIMpoca HiIH 3a4€TOB
10 OTAETBHBIM TeMaM (pasienam). TekyImuii KOHTPOJIB OCBOEHHS IPAKTHYECKOM YaCTH IPOrPAMMEL
OCYIIECTBIIIETCS B IIPOLIECCE BBINOJHEHHS IOHBIMH HCCIEIOBAaTEISIMH 3TallOB CaMOCTOSTENBHBIX
pabor.

@opMOi HTOroBOro KOHTPOJS, B J[JaHHOM Clydae, SBISETCA YydacTHe o0Oydaromerocs B
'KOH(EPEHIUH, IIPEICTABICHHE U 3aIIUTa IPOEKTHO-UCCIIEOBATENBLCKOM pabOTEL.

CpencTBaMu peaiM3aliy NPOrpaMMBbI Kypca sIBJISIETCS:

co3ziaHue aTMoc(ephl 3aMHTEPECOBAHHOCTH KaXAOro oOydaromerocs B paboTe TPYIIBI
IIyTEM BOBJIEYECHHUS €TO B YUeOHYIO NESTEIBHOCTD,
¥ CTHMYJIMpOBaHKEe 00yJalomuXCs K BBICKa3bIBaHUIO, UCIIOIB30BAHUIO PA3JIMYHEIX CIIOCOOOB
BBITIOJTHEHHUS 3aJJaHHM;
v HCIIOJIb30BAaHME Ha 3aHATHUAX DPa3IM4YHOIO AMIAAKTHYECKOIO MaTepHajia, IO3BOJISIOIIETO
oOyuaromuMcs BBIOMpaTh Haubojiee 3HAYUMEBIE IS HUX BUIBI B (POPMEI yUeGHOTO COMEPIKAHUS,
v IIPOBEJICHUE HA 3aHATUAX 3aHHUMATEIBHBIX ONBITOB M (PPOHTANBHBIX paboT, 3HAYUTEIHHO
YCHIIMBAEeT HHTEPEC 00yJaromuxcs.




Y4ebHo-TemMaTHYecKHii IIaH EPBOro roaa o0yuenus

Tema OJIMYECTBO YacOB

/I Bcero  [Teopus [IpakTrka

1. Beenenne
dro Takoe ¢m3mka? Kak usmkm IIOJIy49aioT 1
uHpopMaimio o mpupoxme? IlpaBmna 6GesomacHOro
oOpaleHus ¢ BEIIeCTBAMH B GHITY ¥ B naboparopuu

2. H3mepsiem 1
V3Mepenus ¥ M3MepHTeNbHBE TpPHGOPEL. Macca.

W3mepenne maccel. CaMoIeTbHEIE BECHL.

3Mepenre THHEHHBIX pa3sMepOB. 1
[IpaxTudeckas pabora «i3Mepenne IIHH MabIX Temy.

H3mepenne IIJIOIIaai u o6BéMa TeL. 1
3MepuTenbHEIMIMIMHEAD (MEH3YpKa).

[IpakTueckas paGora «M3MepeHne o6bEMa Tena

HEMPaBHIILHOH GOpMED»

3. 3 gero Bce cocronut? 1
Dopma, obbeM, mBer, 3amax. IlpakTHueckas pabota 1
«CpaBHEHUEXapAaKTEPHUCTHK TEI»

Yto BHYTpH BemecTBa? OT yero Tena pa3byxaror? 1
Mogens MoJIeKyIbL

Cocrosaus BemecTsa. 1
IIpakTuyeckas paGota «HabmoneHue pasIHYHBIX

COCTOSIHUY BEIIECTBA»

[louemy TpynmHO pasopsate Tpoc? B3ammoneicTBHE 1

JaCTHII BEIIECTBA.

[paktuueckass pabora «Ha6monenue mibdy3un B

PKHJIKOCTH H Ta3e»

4. B mupe B3aumoaeiicTeus? 1
Wneprms. 1
[IpakTraeckas paGota « Mozens MEPTBOH IETImy
BzaumoneiicTere Te. 1
Cuisl. 3mepenwe cu. 1
[Ipaktudeckas paborta «HaGmoaenne pasIMyHEX BHIOB
nebopManum» : ‘

[loueMy 3a0CTpeHHBIE NIpeAMETHl KoMo4n? JlaBieHwue 1
TBEPIBIX TEL. ’

OmnpenienieHne naBiaeHus TBEPAOTO TeTa.

ApxuMenioBa cuna. Mope, B KOTOPOM HENB3S YTOHYTH?

Omnpenenenne TeMaTHKK OIPOEKTHEIX paGoT 1

B B Mupe npupoasi 1

B Mupe IBIKYIUXCS Tel.
HaGmoieHie OTHOCHTEIEHOCTH JBHKEHHS. A IBHIKETCS
A TE0?

fu—

Tpaexropus. ITpoiineHHEI myTh. CKOPOCT.
Habmonienye TpaeKTOpUM ABHKEHUS MIApHKa.




B mupe 3ByKa. y
10 Takoe 3BYK H KaK ero co3nars? HarsHO# Tenedos.

B  Mupe TemmoTe.. — Temmeparypa. W3mepenne
TEMIIEPATypBI BOJBL, BO3AyXa.
[IpakTyeckas paGoTa: MOKHO 1 BOXY BCKHISTHTH B
OyMaXHOM CTakaH4uKe? ‘

B mupe cBeTa.
Kax o6pasyrorcs Teru? Ot dero GbiBaeT pamyra?

B MHUPE MarHe€TU3Ma: MarHUTHBIE TAHIIEL.

B Mupe 371eKTprYecTBa: 3IeKTPH3AIIHSL.
[IpakTryeckas paboTa: DIEKTPOTPYCHINKA.

OKCKYpCHSL:
Du3HKa BOKpPYT Hac

CamocrosTensHOe HCCJICNOBAHUE

B Mupe sHeprun

ITpocTeie MExaHU3MEL

OHeprus. Bunpl sHepruu. AJbTepHATHBHEIE HCTOYHHKH
OHEPIMH: MEXAHWYECKHE 3NIEKTPOCTAHIWM, NPHIHMBHEIC
DJIEKTPOCTAHIMM OHOJOTrMYecKOe TOILIMBO. ATOMHas
SHEPrus U 6€301MacHOCTS.

— | | [ p—

3eMuIst Ham J0M POAHOIA.

Kak ycTpoena 3emis? Ctpoerre 3eMin.

ATMochepa — uTo 5T0? MOXET Jii BO3IYX JaBHTh?

CaMoCTOATETbHOCUCCIIEIOBAHHE:
3arps3sHeHHeaTMOChEpEIMTEAPOCHEDEL.

B mMupe kocmoca

Baenenne B acTpoHOMHIO. UTO M3y4aeT aCTPOHOMHS?

3Be3mHOE HEGO U CO3BE31UA.

[IpaxTiyeckast paboTa. IKCKypCHSL.
«Habmronenwue 3Be3quoro He6ay.

[ LmaneTs! 3eMHO# rpynmsl. Bee o mianerax.

IInaneTs! ruranTel. Bee o mianerax.

BrinmosiHeHHEMHHH- IIPOEKTOB

Onpenenenne HasBaHWs MpPOEKTa, METH ¥ 33134
FICCIIEI0BaHHUs, OQOPMIICHHIO PE3YJBTaTOB IIPOEKTHOM
eI TEIbHOCTH ‘

— | k[ = [

OdopmieHne pe3yabTaToOB IPOEKTHOM JESTENHHOCTH.

BarmuTa npoexTa

HUTOI'O: 35

28




Conepxanne mporpamMmeI nepeoro roia o6y4enns
Tema 1. Beenenne
3HaKOMCTBO ¢ rpymmoi. Texauka 6e30MacHOCTH.
L[ennma,uafmnporpaMMH.Hpnpona.HBneHHmpHpozxm.‘ITOH3yqaeT(bH3nKa? Habmonenus u omerrer —
METO/IbI HAyYHOT'O IO3HAHHS.
W3mepenne Qpu3nuecKux BeTUIunH.

Tema 2. U3mepsiem

Teopus

M3mepenvs u u3MepuTeIbHbIE IPEOODEL. V3MepeHue THHeHHBX pa3MepoB Tei. EnuHunE! n3Mepenws.
Wsmepenne mmomanu. Wsmepenne o6péMa Tenl. Wsmepurenerbii mummHap (MeH3ypka). ExpHums:
H3MEpeHus BpeMeHH. Macca. i3amMepenune Macchl.

I[IpakTHdeckue 3aHgTHS

1.CamopenbHbIE BECHL.

* 2./i3smMepenune MallbIX IJIMH CTI0CO60M PSIIOB
3.H3meperne o6rema Gpycka

Tema 3. 3 gyero Bcé cocTouT

Teopus

<I)opMa,o6LeM,uBeT,3anax.Cocm;mneaemecma.D,'ancenneqacmulsemecma. Bzaumonelictere gacTuin
BEIIECTBA.

IIpakTHyeckue 3aHgTHS

1.CpaBHEeHHUE XapaKTEPHCTHK TN
2.VI3roToBIEHHE MOZEIH MOJIEKY
3.Habmonenue nuddysuu

4. Habmonenne pa3u4HbIX COCTOSHHUIH BEIECTBA

" Tema 4. B mupe B3aumMoaeiicTBus

Teopus

Wnepuus. Bsaumoneticteue ten. Cuna. Msmepenwe cun. [TodeMy 3a0CTpeHHBIE MPEAMETHI KOTIOUH?
MaBnenue TBEPBIX TeN. ApXEMeZoBa CHlla. Mope, B KOTOPOM HElNb3s YTOHYTH?

[IpakTryecKue 3aHATHS
Mogpens MepTBO# meTIH ~—
«PeakTHBHEI» IApHK
Habmonenue pa3nuvHEX BUIOB JehOopMaLiy
Omnpenenenne naBIeHUs TBEPAOTO TENa.
IInaBaromee sio
Onsit «JIomouxay

SN (O AR

Tema 5. B mupe npupoast

Teopus

B mupe nBmxymmxcs Tea. HabmomeHwe OTHOCHTENBHOCTH ABYMIKEHHS. A ABHXKETCS M TeNO?
Tpaexropus. Ilpoiinennsrt myts. CKOpPOCTB.

Ha6moneHne TpaeKTOpUM IBHKEHHS IIAPHKA.

B mupe 3ByKka.

YT0 Takoe 3ByK H KaK €ro co3aarh?

B mupe tennotel. Temneparypa. H3Mepenue Temneparypsl BoAs, Bo3myxa. IIpakTudeckas pabora:
MoxHO 1 BOZy BCKUIISTUTE B GyMa)KHOM CTaKaHUMKe?

B Mupe cBera.

Kak o6pasyrorcs Tenu? Ot yero GuiBaet paxyra?

B Mupe MarneTuzMa: MarHUTHEIE TAHIBL

B Mupe 3exTpHYecTBa: 3IEKTpU3AIHS.



[TpakTHyeckue 3aHATHS

[TomyyeHne TpaeKTOPHH IBHKEHHS
Ortkyna 6epercs BeTep

Hutsnoit Tenedon

Kunstok B 6yMakHOM CTaKaHUHKE
B Mupe Teneit

OmnsiT «Pagyra»

MarsuTHBIE TaHITBI
DNEeKTPOTPYCHIIIKA.

90 SX ON iy o S Bl o

Tema 6. B mupe 3neprun

Teopus

Ilpoctsie mexamwsmbl. DHeprus. BuIEl SHepruu. ANbTEpPHATHBHEIE MCTOYHHKYM SHEpTHH:
MEXaHWYECKHUE 3JIEKTPOCTAHIVMH, IIPUIMBHBIE SJIEKTPOCTAHIHMH OHMOIIOTHYECKOE TOILIMBO. ATOMHAs
SHEPrus ¥ 6€30MacHOCTb.

[TpakTUyeckue 3aHATHSL
1. 3ydeHue nelicTBUS phIyara U MpOCTHIX MEXaHU3MOB
2. BrlunicieHre MeXaHH4eCKON paboThI

Tema 7. 3emuss Ham 70M poaHOM

Teopus

Kax ycrpoena 3emma? Crpoemme 3emmn. AtMocdepa — uro 310? MoOXeET 1M BO3IYX HaBHUTH?
3arpsi3sHEHHE aTMOChEpEI ¥ THAPOCHEPEL.

[IpakTuyeckue 3aHATHS
1.bapomeTp cBOMMH pyKamu
2.MI3aMepenune BIaXXHOCTH

Tema 8. B mupe kocmoca

Teopus

Yro usyuaer actpoHomus? ConHeuHas cucTema. 3Be3nHOe HEGO M Co3Be3ausA. ILTaHETHI 3eMHOM
rpynnsl. [Inanetsr ruranTel. Bee o mianeTax.

[IpakTHyeckue 3aHATHS

1. IIpaxTiueckas paboTta: Mot BO3pacT Ha pa3sHEIX ILIAHETAX.
2.CocraBiieHre KapThl 3B€3HOr0 Heba.

3.Oxkckypeus «Habmonenne 38e31H0r0 HEGay.

Urpa: «3emna u ConHeyHas CHCTEMa».

Tema 9. BoinosiHeHHEe MHHH-TIPOEKTOB
OnpeneneHuro Ha3BaHHSA IPOEKTa, LEMM W 3a4ad HCCIENOBaHWs, OQOPMIICHHIO pe3yIbTaToOB
NPOEKTHOM JleATenbHOCTH. OOopMIIEHHE Pe3yIbTaTOB IPOEKTHOM JEATENFHOCTH. 3alluTa IPOEKTa.




YuaebHo-TemaTHIeCKHii I/IaH BTOPOro roaa o6yuenns

Ne i/

Tema

KosnuyecTBO 9acos

Bceero Teopus

IIpakTHkKa

BBenenue

OpranusanuonHoe 3anstue. [IpaBuia 6e30macHOro
obpainenus ¢ BelmecTBaMy B ObITY U B 1aGOpaTOpHH

Du3HKa 0CEHBbIO

[loueMy caMoOJIETEI HE IaJAOT. AspouHaMuKa.

H3roroBnenne Mozmenu BO3LYIIHOIO 3Mes U JIpYTHX
VIETAIOIINX MOJEJIEH.

Vicnbitanne  coGCTBEHHBIX — Mogmened.  KoHKypc
«Jlerarommuit 3Mei»

ATMoctepHsie ocanku. JIoxKIb.

BrnaxxHOCTS. I/IBMCpeHI/IC BJIQJKHOCTH BO3ayXa B
IIOMEIICHWH U Ha YJIUIIC. O(bOpMJIeHI/Ie METECOYTOJIKa.

CaMOCTOSTEILHEIE HCCJIICJOBAaHUA

B3aunmopeiicTBue Tea

[InotHOCTE. IIpakTHueckas pabora «OmupeneneHue
IUIOTHOCTH NIPUPOJHBIX MaTepHaIOBy. (kapToders)

Bec. HeBecoMoCTh. MBI KOCMOHABTEL

[ToueMy 3Be3nbl He manaroT? SIBJIEHHE TATOTEHHUS.

Cuna tpenus. [Tons3a u Bpen.

Cuna ympyroctn. HabmoneHwe BO3HMKHOBEHHS
CHJIBI YIPYTOCTH IIpH AehOpMAaIIHH.

JlaBJIeHHE TBEPABIX TeJ, ;KHAKOCTEH U ra3oB

I[aBJIeHPIC TBEPABIX TECII. OHpeJICHCHHC JIaBJICHH A,
IIPOXU3BOOUMOTIO IPHU X0JIb0€ M CTOS Ha MECTE.

3akoH Ilackams. JlaBneHHWe B XHOKOCTAX H rasax.
JlaBneHne Ha rTyOHHE KUIKOCTH

JlaBneHne Ha OHO Mopeil U okeaHOB. MccnenoBanue
MOPCKHUX I'TyOHH.

Coobmaromuecst COCyIbL.

@onTaH.M3roroBnenne Moenu GoHTaHA.

VcnbITannecoOCTBEHHBIX MOJieNiel OHTaHa. - -

Omnpenenenne TEMaTHKK POEKTHBIX paboT

Du3nKa 3 UMOH

MoxHO 1M M3ydaTh npupony 3umoi? IIporynka Ha
3uMHIOIO npupoxy. Co3nanue npeseHTaMu«DU3UKa
3UMOW»

CHer, e ¥ METEIb.

I/I3MepeHI/IeKOJII/I‘-IeCTBa BBIITIABIICTO CHETA.

AcTpodusnka

3Be3nHoe HeGo. Cospezmus. Kapra 3Be3mHOro Heba.
[ToBTOpEeHME 3HAHUI EpBOrO roga o0y4eHus.

[TpakTuueckass paGorta: Co3Be3nms 3Be3gHOro Heba
(paboTa mo kapTe)

[Tporpamma Stellarium. Co3Be3aus BcXoiTo63¢

Habmonenne 3a 3Be3gHbIM HeOoM. (BeuepHss
PKCKYDCHSI). '

IInanetst  ComHewynod  cucteMbl.  [Iporpamma
Celestia.

JIyna — ectecTBeHHBIM cyTHUK 3emuiu. Habmonenue

JIyHEL




Kocmuueckne myrtemecteds Ha Mape.- Taiin
Mapca.

Carypn. CiytHuKH B Koabla CaTtypHa.

Acteponnbl. KomeTsl. «3Be310naab».

7 Du3nKa BeCHOM.
Tasiaue npaa. [Iponecc miaBieHuUs.
Tymas.

8. BoinoJjiHeHHe MHHH- IPOEKTOB
OmnpeneneHnIO Ha3BaHUS INPOEKTa, LENM M 3a1ay
HCCIIEOBaHUS, oopmIteHHIO pE3yIbTaToOB
MMPOEKTHOU JNEeSTENBHOCTH
Odopmnenue pe3yIbTaToB IIPOEKTHOH
TSI TEIbHOCTH.
3amuTa IpoeKTa
UTOI'O: 35 20 15




Conepxanne mporpaMMsl BTOporo roaa obyuenns

Tema 1. Benenue
3HakoMcTBO ¢ rpymmoi. Texnuka 6esomacHoctr. Llenw u 3amaun IIPOrpPaMMEL.

Tema 2. ®usuka oceHBIO

Teopus [Touemy camoneTs! He magaroT. AspoauHaMuKa. V3roToBNeHHe MOIEIH BO3JYIIIHOTO 3Mes U
Apyruxietaromuxmornenei. McnbranuecobcrBeHEBIXMOAENEH. KorKype «JIeTaromuii 3MeR»
Atmochepnble ocanku. JIoxas. BraxaocTs Bo3myxa.
[IpakTryeckue 3aHIATHS
1. VI3roToBIIeHHE MOEH BO3AYIIHOTO 3Mest
2. VI3roToBieHHE ITIOBHOMETPA
3. H3MepeHHe BIaXXHOCTH BO3yXa B IIOMEIICHHH U Ha yIIUILE.
4. OdopmieHHe METEOYTONIKA.

Tema 3. B3aumopeiictue Ten
Teopus
Vicrions3oBanue B TeXHHKE IPHHLMIIOB ABHXEHHS KHBHIX CYIECTB. [LTOTHOCTS.
Bec. Hesecomocts. Mbl kocMoHaBTeL [ToueMmy 3Be3/s! He nanarot? Spjenue Tarorenus. Cuia TPEHUS.
Ilone3a u Bpen. Cuna ynpyrocts.
ITpakTryeckue 3aHATHS

1 IIpaxtuyeckas pabota «M3Mepenre GBICTPOTEI peaKIIHH YeIOBEKAY.

2 IpaxTiyeckas pabota «OnpeneneHue MIOTHOCTH NPUPOTHBIX MATEPHAIIOB).

3. Ilpaxtmueckas paGora « HabmoneHHEe BOSHHKHOBEHHS CHIIEI YIIPYTOCTH NpHU AehopMaItim»

4 IIpaxTryeckas pabora «CpaBHEHHE CHIIBI CYXOTO H 3KHIKOTO TPEHHS»

Tema 4. JlaBnenue xuakocTe ¥ ra3oB

Teopus
Hasrenue TBepabIx Ten. ONpeneeHre NaBIeHns, IPOU3BOTMMOTO IIPH X0as6€e U CTOS Ha MecTe.
3axon Ilackans. JlaBieHue B KHOKOCTSX W rasax. JlapieHune Ha raybune xuakoctu JlaBnenre Ha THO
Mopeii 1 okeaHOB. Mcce[oBaHie MOPCKMX ITyOHH.
Coobmaromuecs coCy bl
IIpakTudeckue 3aHATHS
l.Ilpaktaaeckas paGota «PacdeT [aBleHHS CBOEr0 Tela CTOS HAa MECTE H mpu  xonapbe»
2 IlpakTdeckas paboTa «3aBHCHMOCTD JABJIEHHS KHIKOCTH OT [JIyGHHEI BOZOEMBD)
3. UzrotoBneHune Mozieny (pOHTaHA.

Tema 4. @usuka 3umoit
Teopus :
Mox&HOJIHmyananHpo,uymMoﬁ?HporynKaHaanHIQ_loanpoay.Coananne npeseHTanun  «Dusmka
3uMon» CHer, Jiell, ¥ METENb. :
IIpakTHyeckue 3aHATHS
1. TIIpaxtuueckas paGota «CBOMCTBa CHETa U JIbIay»
2.  Tlpaxtudeckas paGota «/3ydenre OpMbI CHEKHHKH IO MEKPOCKOIIOM)

Tema 5. Actpodusuka

Teopus
3Besnnoe HebGo. Cosmesgus. Kapra 3sesmnoro me6a. Co3pesmaus B cXoirobe.Ilnaners: ConHednoM
cuctemsl. [IporpavmallyHa — ecTecTBEHHBIH cnytHEk 3emmn. Habmonenwe Jlynel. KocMuueckue
myremecTBHs Ha Mapc. Taiiner Mapca.Caryps. Coytauky u konsua Catypra. Actepounasl. KoMmeTst.
«3Be3/I0MaabI».
ITpakTHyeckue 3aHATHS
1. Teopueckas paGota «5 u Moe co3Be3He»
2. Iporpamma Stellarium. Cossesaus c.Xo#T0o6€ B peanbHOM BPEMEHH.
3.  Tlpaxtmaeckas paGora: Co3sesus 3Be3qHOrO HeGa (paboTa mo KapTe)
4. Habmozenue 3a 3Be3nHbM He6oM. (BeuepHsia SKCKYPCHS).
Tema 7. ®uzuka BecHOM

Teopus
Tasuue nppa. [Iponecc mnasnenus. Tyman.
[TpakTuyeckue 3aHgTHS




(.Habmonenue tasaus noaa. INoctpoenwe rpaduxa -
2.BrmutaBneHne «BOCKOBOro COJIIaTHKa»

Tewma 8. TToBTopenne
IIpakTrueckue 3ausTs
Brimonnenye MuHu poexToB. 3amuta MHHU-TIPOEKTOB.

Marepuanero-Texanyeckoe obecrneuenue IIPOrPaMMEL
Ans peanusayuu Ipoepammer Heobxodump: cneoyrowue ycnoeus:
v Hamu4yue y4eOHOTO IIOMEMEHHS CO CTONAMH M CTYNbSIMH, JIOCKOM, TEXHHYECKHUM
000pyI0BaHHEM /IS IEMOHCTPALIMH HAMTISIHOIO MaTepuaa, BUICO- ¥ ayTHOMATEPHATIOB,
y4eOHOe IIOMelIeHHe NOKHO GhITh IPACTIOCOONEHO I IPOBENEHHS (DU3HIECKHX
OIIBITOB U 3KCIIEPUMEHTOB, B TOM YHCJIE ¥ [UTHTEIHHOTO XapakTepa;
v HAIMIAE HATTIHOTO M IMaKTHIECKOTO MaTepyana (Tab/Iiibl, CXeMEI 1 ZIpyTOE);
v HaM9Me TCXHWYECKHX M JIabOPaTOPHBIX CPEICTB: HHXXCHEPHBIA  KalbKYyJIATOD,
SJICKTPOHHBIE M aNTeYHBIE BECHI, pYJIETKa, CCKYHIIOMED, TEPMOMETp, GapoMeTp, ICHXPOMETp,
MeTeocTannus, Habopel «HOHB Gm3uk», «Mexanuka l'anuneo»,«AnbTepHaTHBHEIE HCTOUHHKY
SHCPrUM», XHMHUYeCKas MOCyAa (MHIETKH, NPOGHPKH, KOGBI, YaIIKA Iletpu m T1.I.), cpencTsa
HHIUBUYalbHOM 3aIlUTEL;
v HaJIMIHE METOMUYECKOH OubIHOTEKY;
v HaJIMMe KOMIIBIOTEPA, HHTEPAKTUBHBIX KOMIIBIOTEPHBIX IpOrpaMM, CKOPOCTHOTO JOCTyIIa
B MHTepHeT, s ocymecTsienus non60pku HHGOPMAHH U JHUTEPATYpPHI 0 TEMaM BBIIOIHIEMEIX
HCCIIEIOBaHUIH.
Ipaktuyeckas wacts ITporpammer PCaln3yeTCs C WCMOJB30BAaHHEM DPA3sNHYHEIX HPHGOPOB K
HHCTPYMEHTOB:
BECHI,
GapoMeTphi-aHepon L,
TEPMOMETPEL,
MarHMTE],
IIIACTHHA U3 OPICTEKIIa,
naboparopHas mocyzna (MpOGHpPKY, KONGEI, MHIIETKH, JAIIKY Ietpu u T.1.),
MHKPOCKOII,
CPEACTBa HHAWBHUYATBHOM 3aIUTEL
prwepnbzemeMbzyqe6uo-ucc11edoeamejzbcxuxpa6om, BbINONHAEMBIX 00YUAIOUWUMUCA:
«BnMsHIe MarHATHOTO OIS Ha POCT pacTeHui»
«BrusiHAE BI2XXHOCTH BO3IyXa Ha POCT pacTeHui»
«BBIjICHEHHE CTEIEHH 3arps3HEHHS BO3/yXa C.X0HT00%€e»
«Moii porTany. cnsTanne Mogeny ¢boHTaHa.
«M3y4eHne CHEXHOTO TOKPOBA BO JIBOpE IITKOJIBI»

T T B R

Cuucok uTepaTypsI
J1s memparora

1. Bembxko E. Becennie HayyHele omsITel / E. Bemsko. - Q0O «IIurep IIpeccy», 2015
https://avidreaders.ru/read-book/veselVe-nauchnve-ODVtV-dlva-detev-3 0.html

2. Banxyme Jlx. 3aHEMATEIbHEIE OMEITEI 10 ¢usuke.-M.:ACT: Actpeis, 2008r.

T'opes JI.A. 3anMMaTeNBHbIE OMBITEI 110 ¢usuxe/ K. ns yaurens JLA. T'opes. — 2-e nepepab. —

M.: IIpoceemmenue, 1985. — 184 c.

4. Typesuu A.E., Ucaes JI.A., ITonTax JI.C. Dusrka, Xumusl. 5-6 Knace — Uy, «JIpodar, 20113emms

u Conneunas cucrema/ Cepus «Mrpa «3a6aBel B kapTHHKax» —M3maTenbcTBo«BecHa-

Insaitay, 2014

«MsmarensctBo «xcMoy, 2012

Jlanuna 11.5.100 urp mo dusuke. - M..: Ipoceemenue, 1995

Ilepenpman. 5. U. 3anuMarensHas ¢usmka. — JI.: BAIL 1994,

Caan Ban A.365 sKCIEpHMEHTOBHIT KaIbIi Aens.-M.:Jlabopatopus 3narmi, 2019

https://avidreaders.ru/read-book/3 65-eksperimentov-na-kazhdyy-den.html

Hutepner pecypceni
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2.
)

www.youtube.com/user/GT Vscience
http://fcior.edu.rw/

http://www.abitur&com/happv physics/oster.html

Has obyqarommuxcs
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Acnamazor A.T., Bapinamos A A. Y muBHTebHAS DH3HEKA. M.-Jlo6poceer, 2002.

Fanenepmreiin. JI. 3a6asnas busmka. - M.: Jlerckas TuTeparypa, 1994.

Matiopor A.H. ®uszmka s mobmsHaTensHEX, W O geMm He Y3Ha€lb Ha ypoke. Slpociasms:

Axazemust pa3utus, 1999.

Hononensiit P. Heuto mo uMenu HuKTO .- M. Hetckas mateparypa, 1987

Pabusa @.B. OnsITe! Ge3 npuGopoB. - M.: Jlerckas JMTEpaTypa,
1998http://padaread.com/?book=24696&pe=2

Yokep Jx. ®usndeckuii detiepsepk. U3naTensctro «Mup»,1989.

Yokep x. HOBBIM ®U3NYECKUIA <DEI7IEPBEPKI/I3,uaTeJIBCTBO: Mann, Banos Depbep
(MI/ICD),2007https://avidreaders.ru/read-book/nowv-ﬁzicl@m-feververk.html
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