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IHosicHuTEeNLHAA 3aNIUCKA

JlononHuTeNbHAS 00LIEpa3BUBAIOIIAs IPOTPAMMa €CTECTBEHHOHAYYHOW HaNpaBjaeHHOCTH «Du3nka B
UCCIIIOBaHUAX» pa3paboTaHa C y4eTOM COBPEMEHHbBIX TPEOOBAaHMM M OCHOBHBIX 3aKOHOJATEIbHBIX MU
HOpMAaTUBHBIX akTOB Poccuiickoit denepanun.

1. ®enepanbubiii 3akoH «O06 oOpazoBanuu B Poccuiickoit @enepamum» ot 29.12.2012 Ne 273-@3. 2.
Konnenmuss pa3BuTUS  JOMOJHUTEIBHOIO 00pa3oBaHus jaered  (yTBep:KAeHAa  pacHopsiKeHHEM
[IpaButenbctBa PO ot 04.09.2014 Ne 1726-p).

3. CaHUTAapHO-3MIUIEMHOJIOTUIECKHE TpeOoBaHUS K YCTPOMCTBY,COACPKAHUIO u
OpraHu3anuu pexuma  paboTel  00pa30BaTENBHBIX OpraHu3alyil JOIOJHUTEILHOTO

oOpa3oBaHus JeTedl (yTBEPKICHO IOCTAHOBICHHEM [JIaBHOTO CAHUTapHOIO TOCYJapCTBEHHOIO
Bpaua PO ot 04.07.2014 Ne 41).

4. Meronnyeckue peKOMEHIAINH [0 MPOEKTUPOBAHUIO JIOTIOTHUTEIBHBIX
o0m1epa3BUBAIONINX MTPOrpaMM (BKJIKOYasi pa3HOypoBHEBBIE TporpaMmel) (IIpunoxkenue k mucemy

JlemaprameHTa rocyapCTBEHHOM  ITOJIMTUKH B chepe BOCIMUTAHUS JI€TeH M MOJIOJIEKHU
MunucrepctBa 00pasoBanust U Hayku PD ot 18.11.2015 Ne 09-3242).
5. O BHEYPOYHOH MIEATENBHOCTH M peajH3allMy JOTOJHHUTENBHBIX 00IIe00pa30BaTeIbHBIX HPOTPAMM
(ITpunoxxenne k muceMy JlemaprameHTa rocynapCTBEHHOW IOJNUTHKH B cdepe BOCIUTaHHS ACTEH U
Mostozie)ku MunuctepcTBa oopazoBanus u Hayku PO ot 14.12.2015 Ne 09-3564).

®dusnka — 3T0 HayKa O MPUPOJIE, B KOTOPOH (PU3NUECKUI SKCIIEPUMEHT SIBJIETCS BAXKHBIM METOJIOM
uccnenoBanus. O0ydyeHue (u3MKe Helb3s NPEACTaBUTh TOJBKO B BHJIE TEOPETUUECKHUX 3aHATHH, Haxke
eciu OOyyaroIMMCSl Ha 3aHATUAX II0Ka3bIBAIOTCA TOJIBKO JEMOHCTpAIllMOHHbIE (U3NYECKHUE OIBITHI.
[IpoBeneHue ONBITOB M 3KCIEPUMEHTOB I103BOJIAET AKTUBHO BKIIIOUUTH OOydYaroUIMXcsi B palboTy cC
U3y4yeHHEM W MPUMEHEHHEM 3aKOHOB (HM3UKM Ha 3aHATUAX. OTO JOCTUraeTcs MpPU BHIIOJIHEHUH
oOyyaromuMucs: 1a00paTOPHOro (PU3MUECKOro HKCHEPUMEHTA, KOIrJa OHM CaMH COOMpAIOT YCTaHOBKH,
HPOBOJAT U3MEPEHHsI (PU3NUECKUX BEIMUUH, BHIIOIHSIIOT ONbITHL. OTHUM M3 HalpaBJIeHUH MpeasaraeMoro
Kypca sIBJII€TCsI TPOBEZCHNE OOJIBIION0 KOJUYECTBA 3aHUMATENbHBIX OMBITOB MO (PU3HKE.
Becp marepuan goctyneH Ui oOydaroUMxcs U COOTBETCTBYET UX YPOBHIO Pa3BUTHS, T.K. BKJIFOYEHBI
3JIEMEHThl 3aHUMATEeJIbHOCTH M WIPbl, KOTOpPble HEOOXOAMMBI [UIsl TO3HABATENbHOM AESITEIbHOCTH.
HoBu3Ha mnporpamMmbl 3akiiodyaeTcs B TOM, 4YTO Ha BCeX JTalax €€ pealn3allid HPUMEHSIOTCS
MHHOBAIIMOHHBIE TEXHOJIOTHHU:
IIpyHOMI KOMIIETEHTHOCTHOIO NMOJX0/1a, KOTOPBI akIeHTUPYEeT BHUMAHUE Ha pe3ysbTaTe 00pa3oBaHUs,
OpUYeM B KadyecTBE pe3ysbTaTa paccMaTpUBaeTcs HE CyMMa YCBOEHHOW MH(pOpMalMM, a cocoOHOCTh
peOeHKa JIefiCTBOBaTh B Pa3IMYHBIX POOJIEMHBIX CUTYalIUsAX:

» Vuebno-nosnasamenvHvle KomnemeHyuu y49aT YMEHHWIO CTaBUTh LENb W 3a/a4d, BBIIBUTAThH
TUIOTE3Y, IJIAHUPOBAThH CBOIO JIEATEIHHOCTh, aHAJTM3UPOBATh U J€JIaTh BHIBO/I.

» Unpopmayuonnvie komnemeHnyuu CIOCOOCTBYIOT OBJIAICHHIO HABBIKAM CAMOCTOSITEIILHOTO MOKCKA,
aHaiM3a U oTOOpa HeoOXoAuMOW HH(OpPMalMM, YMEHHIO IpeoOpa3oBbIBaTh, COXPAHATH M
nepenaBarh e€.

» I[lpobremnas komnemenyusi BKIIOYA€T MOJICIUPOBAHUE JACATEIBHOCTH B aCIEKTHOW WM HHOM
peasibHOM CUTYyalluH, TOTOBHOCTh K PEIIEHUIO TPOOJIEMBI.

» KommyHnuxamuenas komnemenyusi pa3BUBaeT:

- YMEHHUE B3aMMOCHUCTBOBATh C OKPYKAIOLIUMH JIIOJABMHU U COOBITUAMH,

- MPUOOPETEHNE HaBBIKOB Pa0OTHI B TPYIIIIE,



- BJIaACHHUEC COHI/I&J’IBHOﬁ POJBIO B KOJIJICKTUBE.

B ¢opmax u MmeTonax o0yueHus:
» nuddepeHInPOBaHHOE 00YUYCHHE,
» MHIUBUIyaJIbHAS UCCIICIOBATEIIbCKAsl, JKCIIEPUMEHTAIbHAS U OTIBITHUYECKAsI
NEeSITeITbHOCTD.
B MeToaxX KOHTPOJISI U yIpaBJieHHs1 00pa30BaTeIbHbIM MPOLECCOM:
» BellEHUE WHAMBHYaTbHOTO MOPTHOINO JOCTHKEHUA 00yJarOIUXCs;
» MOHUTOPHHT CPOPMUPOBAHHOCTH  YPOBHS BJIaJICHUS 00pa3oBaTebHBIMU
KOMIIETEHIIHSIMH.

AKTYaJlbHOCTh  NPOrpamMMbl  CrocoOCTBYeT  (OPMHUpPOBAaHHMIO  HHTEpeca K  Hay4dHO-
HCCJIEI0BATEIBCKON JEATEIIBHOCTH ydalluxcs. ECTeCTBEHHOHay4YHasi HAIlPaBJICHHOCTh KPY)KKA BKJIIOYACT
y4eOHO-HUCCIIEIOBATENbCKYIO ACATEIBHOCTh U M3YYEHHE 3a CTpaHWUIAMH Y4eOHHKOB. OTKpBIBas MyTh K
TBOPYECTBY, Y€pe3 pa3BUTHE JOIMYECKOIO M TBOPYECKOIO MBIIUICHUS, MPUBOJSIIEIO K COOCTBEHHBIM
OTKPBITUSIM, HIKOJHHUKH MOJTrOTABIUBAIOTCS K HCCIEIOBATEIbCKOH, HM300pETATENbCKOH M MPOSKTHOMN
nesaTenbHoCTH. [l joctyna K nHbopMalnuy MUPOKO UCHONb3yeTcsl KoMIbloTepHas ceTh Internet. HoBble
HaOJIr01aTeNIbHbIE IaHHbIE HAUMHAIOT NMPUOTKPBIBATh 3aBECY HaJl 3TOM 3araJikoil, oJHaKo, B 3TOM BOIIpOCE
JI0 CHUX IIOp MHOIO HEACHOro. BocnuTaHue TBOPYECKON AKTHBHOCTH YYAIUXCA B IIPOLECCE U3YyYECHMS
(Gu3uKyU ABISETCS OJHOM U3 aKTyalbHbIX 3a/1a4. OCHOBHBIMH CPEACTBAMHU TAKOTO BOCIIUTAHMS U PA3BUTHUSA
CIIOCOOHOCTEH, ydaluxcs SBJSAIOTCA IPEACTaBIATh PE3yNbTaThl HAONIOACHUNW WIM W3MEpPEHUN B BHUJE
TabauL, rpaMKOB U BBIABISATH HA 3TOM OCHOBE SMIIMPUYECKHE 3aBUCUMOCTH; IPUMEHAThH MOJIyYeHHbIE
3HAHUS JUISI OOBSICHEHUS Pa3HOOOPA3HBIX IMPHPOIHBIX SBICHHA M IMPOIECCOB, MPHUHLMUIIOB ICHCTBUS
BaXHEHMIINX TEXHUYECKUX YCTPOMCTB.

Ilenaroruyeckasi 1ejec000Pa3HOCTh: 3aKIIOYACTCSd B COOTBETCTBHM ILIEJ€H HM METOJOB
00pa30BaTEeLHOTO IPOIeCCa AKTYAIBHBIM 3ajladaM COBPEMEHHOTO oOpa3oBaHus. COBpPEMEHHBIH dTarl
MeAarorn4eckoil MPakTUKHU- 3TO Mepexoi OT HHPOPMAIMOHHO-00BICHUTENLHON TEXHOIOTUN 00y4eHHUs K
JeSITeIbHOCTHO-pa3BUBatollell, (opMupyromeil MUPOKUNA CHEKTp JIMYHOCTHBIX KauecTB peOeHKa.
BaxxHbIMH CTaHOBSTCA HE TOJNBKO YCBOCHHBIE 3HAHMS, HO M CaMH CIOCOOBI YCBOCHHS U IepepadOTKH
yueOHOM HH(OPMAITIH, PA3BUTHE ITO3HABATEIBHBIX CHJI H TBOPYECKOTO IMOTCHIIMAJIA YUAIINXCs. YJYacThe B
MearoTHICCKOM TPOIECCe MHTEHCUBHOM IIMKOJBI CO3JAeT YCIOBHSA Il (DOPMHPOBAHUS COIMAIBHBIX,
JUYHOCTHBIX ¥ HMH(OPMALMOHHBIX  KOMIIETEHTHOCTEH  IIKONBHUKOB.  OQGEKTUBHBIM IS
€CTECTBCHHOHAYYHOTO PAa3BUTHUS JIETEH SIBISICTCS TaKOE BBEICHHWE HOBOTO TEOPETUYECKOrO0 MaTepuala,
KOTOpOE€ BBI3BAHO TPEOOBAHUSIMH TBOpUYECKO#l mpakTuku. [IpobneMHOe H3n0kKeHHe 3HAHUN MPEANoIaracT
HE TOJIBKO COOOIICHHE O00y4JaeMbIM BBIBOJOB HAYKH, HO IO BO3MOXKHOCTH TPOBEACHHE WX [0 ITyTH
OTKPBITHS, 3aCTaBJIS CIEAUTDH 32 IUATCKTHYECKUM JABM)KEHHUEM MBICIH K UCTHHE U Jieflas COy4aCTHUKaMU
HayyHOro Tmoucka. @dopMmupoBaHWE IETOCTHON €CTECTBEHHOHAYYHOH KapTHHBI MHUpPA, pPa3BUTHE
JIOTUYECKOTO  MBIIIICHUS, HCCIEA0BATEIbCKUX CIIOCOOHOCTEH, yMeHHs 0000Iarh, CpaBHUBATH,
TpYNIUPOBaTh, aHATU3UPOBATH, PA3BUTHE MBICITUTEIBLHON NEATENHHOCTH, Pa3BUTHE MHTEpPEca K HayKe H
TexHuke. OCHOBHBIM TPEIMETOM JCSATCILHOCTH JAHHOW HAINPaBICHHOCTH SIBISIETCS JOIOJHUTEIBHOE
o0Opa3oBaHHe BOCTUTAHHUKOB B 00JIACTH MaTeMaTUKH, (PU3UKHU, OOIIEH OMOJIOTHU U XUMHH.

Henabio mnporpamMmsl - sBIS€TCS pPa3BUTHE CaMmMoro oOydaromierocss Kak JUYHOCTH, €ro
CIOCOOHOCTEH, €ro TBOPUECKOro TOTEHIMala, B IEHTPe BHUMAaHHUSA HAXOJUTCS IO3HABATENbHAS
JEeSTENIbHOCTh YYalllUXCsl: MCCIEN0BaTh SIBJICHUS MPUPOIbI, 3aJaBaTh BOMPOCHI M BECTH JTUCKYCCHUIO,
NOBBINIATh YPOBEHb 3HAHUN MO (U3MKE, U UCTOPUM (U3UKH, (POPMHPOBAHME TMOHUMAHUS HAY4YHOU
KapTHUHBI MUPA, KOMIETEHTHOCTH B OOILIEHUH.

3agaun:
OO0pa3zoBare/ibHbIE: CIOCOOCTBOBATh CaMOpeAIM3allMK yYalluXCcs B U3YYEHUH KOHKPETHBIX TeM (pU3MKH,
paSBI/IBaTI: H HOI[I[Gp)KI/IBaTB HOBH&B&TCHBHBIﬁ I/IHTepeC K I/IBYLIeHI/IIO (bI/I3I/IKI/I KakK HayKI/I, 3HAKOMUTH



06y11a}01u1/1xcx C TIOCICAHUMH JOCTHIKCHHAMHW HAyYKW W TCXHHKH, HAY4YUTb PpClIaTbh 3aJdadu
HCCTAaHAApTHBIMU METOOdaMU, Pa3BUBATH MO3HaBaTeIbHBIM HHTCPCC npu
BBITTOJTHCHUH SKCIICPUMCHTAJIbHBIX I/ICCJIeI[OBaHI/Iﬁ C UCIIOJIb30BAHHEM I/IHq)OpMaI_[I/IOHHBIX TEXHOJIOTHA.

Pa3BuBalomme: pa3BuUBaTh YMEHHS W HAaBBIKM OOYYalOIIMXCS CaMOCTOSITENBHO paboTaTh C
HAYYHOIIONYJISIPHON JIUTEPATypOd, YMEHUS MPAKTUYECKH MPUMEHSATh (U3MYECKUE 3HAHUS B KHU3HU, €
TBOpUYECKHE CIOCOOHOCTH, (opMHupoBaTh y 0OydYaIOMUXCS AaKTUBHOCTH U CaMOCTOSITEIBHOCTD,
WHUIIMATUBHOCTD, MOBBIIIATH KYJIbTYPY OOIICHUS U TOBEACHUS.

BocnuraresibHbIe: BOCHUTBHIBATH YOEKJIEHHOCTh B BO3MOXXHOCTH IIO3HAHUS 3aKOHOB IIPUPOJBI, B
HEOOXOJUMOCTH Pa3yMHOTO HCIIOJIb30BAHUS AOCTH)KCHUHA HAyKM U TEXHHKH, BOCIUTAHHE YBa)KEHUS K
TBOpLIAaM HAyKHM W TEXHUKHU, OTHOIIEHUS K (U3UKE KaK K IJIEMEHTY OOIIe4e0BeUYeCKON KYyJIbTYpBHI.
[TporpamMmMa paccuyrMTaHa Ha MOAPOCTKOB B Bo3pacte 13-17 jger (oOyuaromuecs 7-11 kmaccoB). Jletu B
Bo3pacte 13-17 et ypaBHOBEIIEHBI, UM CBOMCTBEHHO OTKPBITOE U JTOBEPYMBOE OTHOILIEHUE K B3POCIBIM.
OHU XOYT OT yuuTesei, poauTene, Jpyrux B3pOCIbIX MMOMOIIM U MONACPKKU. B 3TOT mepuop netsm
CBOMCTBEHHA TOBBIIIEHHAS! AKTUBHOCTh, CTPEMJICHHE K AESITeIbHOCTH, IPOUCXOJUT YTOUHEHUE T'PaHUIl U
chep uHTEepecoB, yBieueHHHl. JleTW HaHHOTO BO3pacTa aKTUBHO HAYMHAIOT HHTEPECOBATHCS CBOUM
COOCTBEHHBIM BHYTPEHHUM MHPOM U OIEHKOH camoro ce0s. B 3TOT mepuoa moApoCTKY CTaHOBUTCS
MHTEPECHO MHOT'0€, J1aJIeKO BBIXOJISIIEE 32 PAMKHU €0 MOBCEIHEBHOM KU3HU.

Cpok peaausanum nporpammsel kypca «dusnka B Uccie1oBaHUSIX» paccunTana Ha 1 rox (68 yacos).
Bxirouaet B ce0st TEOpETUUYECKYIO M IPAKTHUECKYIO YacTh. COBpEMEHHBIN ATal Me1arornueckoi MpakTHKU
- 9TO Tmepexoa OT HUH(DOPMALMOHHO-OOBSICHUTENILHON TEXHOJOTUU OO0y4YeHHs K JAedITeIbHOCTHO-
pa3BuBaOIICH, POPMUPYIOIIEH MIMPOKHUIM CIEKTpP JIMYHOCTHBIX KauecTB pedeHka. BaxkHbIMHU CTAaHOBSITCS HE
TOJIbKO YCBOCHHBIC 3HAHUS, HO W CaMU CIOCOOBI YCBOGHHUS M IepepadoTKH yuyeOHOW HH(popMaIuH,
pa3BUTHE NTO3HABATEIIBHBIX CHJI U TBOPUECKOTO MOTEHIIMAJIA YUalTUXCSl.

®opma 00yqeHHUs! 10 IPOrpaMMe OYHas.
®opma opranmsanmu: B yyeOHoW rpynme 10-15 uenoBek, oOywarommuecss 3aHHMArOTCS BCEM
COCTaBOM.

Pexxnm 3aHATHH: 3aHATHS mpoxonadaT 2 pa3a B HCACIITO.

Oxupaembie pe3yJibTaThl
OOGyuaromuecst OyayT 3HATh:

-4TO HU3y4aeT (PU3MNKa;

- CMBICJI HOHATHUH: (PU3HUecKoe SBICHUE, PU3NUECKUIl 3aKOH, BEILIECTBO, MaTepusi, B3aUMO/JICHCTBUE;

- pUMEPBI (bu3n4ecKux SBICHUM: MEXaHUYECKHUX, TEIUIOBBIX,  DJIEKTPUYECKHUX,
MarHUTHBIX, CBETOBBIX SBJICHHSIX;

- U3MEPUTENbHBIE IPUOOPHI, KOTOPBIMH TOJIB3YyeTCs (PU3HKA: X CXOACTBA M OTIUYHS;

Ha3HaueHUe | IpaBuiIa UCIOJIb30BAHUSA npubopoB U 000pyI0BaHUS s

IKCIEPUMEHTOB.

- YTO TaKOe MOJIEKYJIa U JIeNIaTh €€ MOJIeNb U3 MOAPYIHBIX CPEJICTB;

- COCTOSIHUSI BEIIECTBA U UX CBOWMCTBA;

- MEXaHU3M sBIeHUs TuhPy3un;

- YTO TaKOE CHJIa U KaKWue CHIIbI OBIBAIOT;,

- yCIIOBHE TUIaBaHUS TE,

- IPOCTbIE MEXaHU3MBI,

- KaK ycTpoeHa 3eMJIsl 1 YTO Takoe atMocdepa;

- ctpoenne COTHEUHON CUCTEMBI,

- OCHOBHBIE METO/Ibl, IPUMEHSIEMbIE B UCCIIEI0BATEIBCKOM eI TEIHbHOCTH.

YMmerh:



- MOJIB30BaTHCS JTA0OPATOPHBIMU MTPUOOpPAMU U MHCTPYMEHTAMH, HEOOXOUMBIMH JIJII  BBITIOJIHCHUS
KOHKPETHOTO HCCJICIOBAHUA. Bectn 3amucu HaOIIOJICHUH TEeTpaau u paboueit
TeTpaau;

- MIPEACTABIISITh PE3YyJIbTaThl H3MEPEHU;

- peliaTh IpOoCTeiIre Ka4eCTBCHHBIE 334l Ha MPUMEHEHUE H3YUCHHBIX (PU3NICCKUX

3aKOHOB;

- OCYIIECTBIISATh CaMOCTOSITEIBHBIM TMOUCK HH(POPMAIIMK €CTECTBEHHOHAYYHOTO COJICp)KaHus ¢
WCITOJIb30BAaHUEM PA3JIMYHBIX UCTOYHUKOB (Y4E€OHBIX TEKCTOB, CIIPABOYHBIX M HAYYHO-TIOMYJISIPHBIX
W3JIaHUI, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB

HHuTtepHeta), ee 00pabOTKy M MpeICTaBlIEHUE B Pa3HBIX (GOpMax;

- HCITOJIH30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTHYECKOU JIeITEIbHOCTH;

00J1aaaTHL HABBIKAMMU:

- CaMOCTOSTEIIbHBIX HAOIFOACHUM 32 00BEKTOM HCCIICIOBAHUS,

- M3MEPEHHI TeMIIepaTypbl, MacChl, 00beMa, PACCTOSTHUS, Pa3MEPOB MaJIbIX TEJI C  MOMOIIBIO PSI/IOB,
MIPOMEKYTKA BPEMEHH;

- COOpKH YCTAaHOBKH JIJIsl SKCIIEPUMEHTA 10 ONMMCAHUIO, PUCYHKY, CXEME;

- MOCTAaHOBKU SKCIIEPUMEHTA;

- BBITTOJIHEHUS peepaTHBHOIN 1 HEOOJIBIION HCCIIeI0BATENLCKOM PabOTHI.

KpMTepun H CIIOCOOBI onpeacjacHusi pe3yJabTaTUBHOCTH

[Ipn ouneHuBaHMM YPOBHSI BJAJEHUS YYALUIUMHCS MPAKTUYECKUMH YMEHHUSIMHM M HaBbIKAMH BO BpeMs
BBINOJIHEHUsST JTa0OPATOPHBIX pPA0OT, SKCIEPUMEHTAJIbHBIX 33Jad YYMTHIBAIOTCS 3HAaHUS aJTOPUTMOB
HaOJIIOJICHNsI, STaloB IPOBEAEHHS HCCIENOBaHUS (IUIAHUPOBAHHE OIBITOB WM HabOmroneHuid, cOopa
YCTAHOBKHM 110 CXe€Me; IpPOBEJCHHE HCCIIEAOBaHMs, CHATHE IOKa3aTeneil ¢ mpubopos), odopmieHue
pe3ysbTaTOB HCCIEA0BAaHUS — COCTaBlieHHE TaOdMll, IMOCTpOeHHEe TIpadUKOB U T.I.; BBIUMCICHUS
HOTpenHocTed n3MepeHus (1o HeoOXoAMMOCTH ), 000CHOBAHKE BBIBOJIOB IO IPOBEJECHHOMY 3KCIIEPUMEHTY
win HabmoeHnio. O0s3aTeNbHO YUUTHIBATh MPU OLIEHUBAHUU COOJIOJICHHUE YYAIIUMUCS MPaBUII TEXHUKH
0€30MacHOCTH BO BpEMsI BBIITOJIHEHUS 1a00paTOPHBIX pabOT, MPAKTUUECKUX padoT No (pusmke.

JlnarHoctuka pe3ynbTaTOB MPOBOIUTCS B BUJAE: TECTOBBIX 3aJaHU, 3alIUThl MHTEPAKTUBHBIX MPOEKTOB,
I/IHTepaKTI/IBHBIX I/Il'p nu KOHKprOB, 3a4CTHBIX SaHﬂTHﬁ.

B konme ydeOHOro roga (B Mae Mecslle) BCe ydalllMecs TPYIIbI 3allUMIIAI0T UTOTOBBIE MPOEKTHBIE U
HCCJIeI0BATENbCKUE PAOOTHI.

Kputepun OIICHUBAHUS UMO208bIX NPOCKMHBLIX U UCCI€006AMENbCKUX pPAOdOm: KOHKPETHOCTH
(GOpMYITUPOBKH TEMBbI, YETKOCTh B TIIOCTAaHOBKE IIeNled W 3aJad HCCIEAOBaHUsS, OIMPEAeeHHOCTD
OXKNJACMbIX pe3y.]'H:vTaTOB. JIOTUYHOCTBh COCTABJICHUA IIJIaHA UCCICIOBAHUS W ITIOJIHOTA paCKpI)ITI/ISI TCMBI.
TBOPUYECTBO M HAJIWYUE aPTyMEHTUPOBAHHOW TOYKHM 3PEHHUS aBTOpA. AaKTyaJlbHOCTh HCCIIEIOBAHUS.
ompezeneHue 00bEKTHON 001acTH, 00BEKTA U MPEAMETA UCCIICOBAHMS.

Otpaxxenue B pabore uUcTOpHOrpaduu paccMaTpUBAEMOTO BOIIPOCA, OTEUYECTBEHHOTO U 3apyOeKHOTO
OTIBITA TT0 paccMaTpUBaeMOi podeMe.

@opMbI NOABEACHHUA MTOIOB pEANU3ALUU IPEACTABIAEMON IIPOrpPaMMbl IIPEAINIOIATAKOTCS
pa3IUYHBIMU. OJTO MHUHHM OJIUMIIMAABI U MHHHM KOH(EPEHLHH, TOTOBUTH pedepaTsl M JOKIAAbl IO
U30paHHBIM TEMaM, BBINOJHATH ONBITHl C HCHOJB30BAHMEM MPOCTHIX (PU3HUYECKHX NPHUOOPOB H
MHCTPYMEHTOB, aHAJIM3UPOBATH MTOJTYYEHHBIE SKCIIEPUMEHTAIbHBIE PE3YNbTAThI U JEIAaTh U3 HUX BBIBOJIBI.

Y4eOHO-TeMaTHYECKHUIl IUIAH MPOrPaMMblI



HasBanue pa3sneia, TeMbl

Koanue
CTBO
4acoB

Teoper

IIpax

THY

DopMbI
arrecra
11078
Wi

. |[Pa3zmen 1 BBenenue.

BBoaHoe 3anatne. MHCTpyKTax 10 0XpaHe Tpyaa
Ha 3aHATHAX Kpyxkka. [lone3Hble cCpUIKM 1O
¢u3uke B IHTEpHET.

N

. [Paznes 2. ®u3uka u BpeMeHa roaa: Ousnka

O0OCCHBIO.

Coznanue npeseHTanuu «dusuka
OcenbpronPabora ¢ [Iporpammoii Power Point 1o
CO3JJaHUIO CIIAHIOB.

JKCKYpCHUsl Ha OCEHHIOIO TTPUPO/TY.
NccnenoBanue "IIpoGiieMbl MATHEBOW BOBI HA
3emiie, BBIIBUKEHHIE TUTIOTE3 00 SKOHOMHHU
TUTHEBOI BOIBI B IIIKOJIE M JIOMA.

. [Pa3neJ 3. BzanmopaeiicTBue TeJl

14

Mexanuueckoe BukeHue. Kak 6b1cTpo Mbl
nBIOKEMCA?

cnonb30BaHuEe B TEXHUKE IIPUHIHUIIOB ABUKCHUS
"KHBBIX CYIICCTB. SIBneHue HHCPLUU.

[IpakTuueckass paborta «l3MepeHue OBICTPOTHI
peakuy yenosekay». [110THOCTS.

[TpakTiueckas pabora «OmpeneneHue padOThl U
MOIIHOCTH PYK.

. [Pa3nen 4. ®usuka u Bpemena roga: ®usznka

3UMOI.

du3nka - HayKa O Nnpupoje. MOXHO U H3ydaTh
IPUPOY 3UMON?

CocTaBicHHE SHUMKIONEANN «Du3nKa U 3UuMay.

. [Pa3ges 5. Acrpodusuka

Ctpoenue COJIHEYHON  CUCTEMBI.
[InaneTsl 3eMHOM TPYIIIBI

Habmonenue 3a 3se3aHbIM HEOOM. (BeuepHsis
PKCKYPCHSI).

. [Pa3gen 6. /laBieHHe TBepAbIX TeJl,

SKHIKOCTEH M ra3oB

I[aBJ'IeHI/IC TBCPIABIX TCJI. 3akon I[lackans

3aHuMaTesbHbIe OnbIThl «[lepeBEPHYTHIN cTakaH
«DoHTaH B K0JIOe» «SHUII0 B OyTHIIKEY.

. [Pa3aea 7. TenJjioBble IBJIEHUS.

Temneparypa. Tepmomerp

[To3HaBarenbHas MpoTryJKa. N3smepenne
TeMIIEpaTypsl BO3AyXa B IOMEIEHUHN U Ha YIIUIIE,
TEeMIEPATyphl MOYBBI HA TTTyOHMHE U TOBEPXHOCTH

. [Pa3nen 8. ®u3uka u BpeMeHa roga: ®usmnka

BECHOI.

IIpaxTruec
KHe 1
IPOCKTHBIE
paboThI




Dduznueckue IBIECHUS BECHON 4

9. |Pa3nen 9. ®u3uKa M JIEKTPUIECTBO 6

DJIEKTPUUYECKUE SBJICHUSA. DJICKTpU3aIUs Tell 2

[IpoekTt-uccnenoBanue « IKOHOMHUS 4
AJICKTPOIHEPTUN

10.| Pazgea 10. CBeToBbIC ABJICHUA. 5

Hcrounuku cBeta. PacripocTpaHeHue cBera. 2

HccnenoBanue: «CBET B ) KU3HUA KUBOTHBIX U 3
YeJI0BEKA»

11.| Pa3gea 11. ®usuka Kocmoca 3

JlocTH>KEeHMS U IEPCIIEKTUBBI COBPEMEHHOU 1
KOCMOHABTHUKHU

ITpoexTsl uccienoBanust kocmoca. CoznaHue 2
anekTpoHHOoU mpe3eHtaunu «Kocmoc. Mcropus
KOCMOHABTHUKUN».

12.|Pa3nen 12. ®du3uka u BpemeHa roja: ®usmka 4
JIETOM.

Kakoit Mecsl ~ JieTa  CaMbId KaApKUiA? 4
Ouznyeckue cohu3Mbl U MapagoKCH.

3ammra 3JeKTPOHHOM npe3eHTanuu «Mowu 1aru 4
B MUPE HAYKN».

HUTOI'O 68 30 38

Coaep:xkaHue U3y4aemMoro Kypca nmporpamMmal

TEMA 1. BBEJEHUE (24)

Teopusi-24. BBogHoe 3aHsATHE. IHCTpYyKTaxk O OXpaHe TpyJAa Ha 3aHATHAX Kpyxkka. [lone3Hble cchlukn
no ¢usuke B MHTepHere. Meronbl u3yueHus: puznyeckux siBieHui. M3mepeHue (u3nueckux BEIUYHH.
@dusnka — OCHOBAa TEXHMKH. Bbliaronuecs pycckue U 3apyOexHble YdeHble-(DU3MKH M KOHCTPYKTODBHI.
@u3nyecKkuil IKCIEPUMEHT U JJIEKTPOHHBIE Mpe3eHTanuu no ¢usuke. IlpaBuna cozmaHus 3JIEKTPOHHOMN
npeseHTauuu. [lpaBuia mpoBeeHHs MIKOJBHOTO OJKcrepuMmeHTa. KommbioTepsl B (QU3MUECKHX
UCCIIEIOBaHMAX M IIPU U3ydyeHUH (Hu3uku. Poiabs koMnbroTepa B pU3HMUECKUX UCCIETOBaHUSIX.

TEMA 2. ®U3UKA U BPEMEHA I'OJIA: ®U3UKA OCEHBIO (5 v)

OKCKypcusl Ha OCEHHIOIO ITPUPOAY.

Teopus-2u. Coznanue npesenranun «duzuka OcensronPadota ¢ [Iporpammoit Power Point no co3nanuto
ClaioB. Ad’poJMHAMHKA. 3araJioyHOE BEIIECTBO — Boja. Tpu cocTossHMS BoAbl. MIHTEpecHOoe O Boje.
l'unote3sl mpoucxoxaeHUs BOABI Ha 3emie, 3HadeHHe (U3NYECKUX U XUMHYECKHX CBOWCTB BOJBI,
CTPOEHUE MOJIEKYJIbl BO/bI, OObSICHEHHE CBOMCTB BOJIBI B PAa3JIMUHBIX arperaTHbIX COCTOSHUIX. Poiib BOIbI
B JKWU3HM YEJIOBEKA.

IIpakruka-3 u Uccnenoanue "[Ipo6iemMbl MUTHEBOM BOJIBI HA 3€MJI€, BBIIBMIKEHNE THIIOTE3 00 SKOHOMUH
OUTHEBOI BOJBI B MIKOJIE M JoMa. PemieHue mpoOiemMbl OYHCTKH BOJBI B JIOMAIIHUX M TOXOJHBIX
YCIIOBHSIX, BIIUSIHHE BOJIbI HA 37J0POBBE YEJIOBEKA, CO3/IAHHE MPOEKTOB I10 JAHHOW TEME.

TEMA 3. B3BAUMOJIENHCTBHE TEJI (14 u)

Teopusi-4u.  Mexanuueckoe nBrmxeHue. Kak Ovictpo Mbl nBuxemcsi? Korma Mbl ABHXKEMCS BOKPYT
ConHua ObicTpee - gHeM wuiau HOYblo? IlpuMepsl pa3NMYHBIX 3HAUYEHUN BEJIWYUH, OMHCHIBAIOLIUX
MEXaHUYECKOE JBUJKEHHME B KUBOU npupone. lcronb3oBaHue B TEXHUKE NPUHLMIIOB JBUKEHUS KUBBIX
cyuiectB. SIBnenue nnepuuu. «HemnoasrkHas OamiHsm».

IIpakTnka-10 4 [IpakTrueckas pabdora «M3mepeHue ObICTPOTHI peakiuu uyenoBekay. [InotHocTs. UTO
Tsokenee -1kr kene3a wim 1kr Batel? [lpaktuueckas pabora «OrmpeneneHue TIOTHOCTH MPUPOTHBIX



MatepuanoBy. «OmnpeneneHue od0bemMa U IIIOTHOCTH cBoero Temay. Cuna. Bec. HeBecomocth. SIBreHme
TaroreHus. Cuna TspKecTU. 3aKOH BCEMHUPHOTrO TAroteHus. Cuia TsKeCTH Ha Apyrux miuaHerax. [louemy
3Be3apl He mamaroT? Cuna TpeHus. 3anumarenbHbid onbIT «lllapuk Ha HuTH». CoumHenue «Mup 6e3
Tperusi». [loArotoBka »SIEKTPOHHBIX Mpe3eHTanuii no Teme «B3aumopeiictBue Ttem». Pabora ¢
[Mporpammoit Power Point mo co3nmanuio ciaiigoB. MexaHudeckas paboTa U MOIIHOCTb. [IpakTndeckas
pabota «Omnpenenenne padoThl U MOUIHOCTH pyK. OmnpeneneHue MEXaHUYECKOil paboThl MpU MPBDKKE B
BeICOTY». [lpakTHueckas pabora «OmpeneneHue cpegHe MOIIHOCTH, pa3BHUBaeMoil mnpu Oere Ha
nuctannuio  100m». Ilpaktuyeckas paborta «OmnpeneneHue cpeaHed MOIIHOCTH, Pa3BUBAEMOW IpHU
npucenanuny. Ilpaktuueckas paborta «/3Mepenue cpenHeil MOIIHOCTH, pa3BUBAaeMOW NpPU MOABEME IO
JIECTHULIEY.

TEMA 4. DU3UKA 1 BPEMEHA I'OJIA: ®U3HUKA 3UMOM (5 u)

Teopusi-2 4. Dusuka - Hayka 0 npupoje. MoXHO M u3y4yaTh npupoay 3umMon? Ilporynka Ha 3UMHIOIO
npupony. Co3nanue npesenranun «Pusuka 3umoit». Padora ¢ Ilporpammoii Power Point mo co3nanuto
cnanoB. PrU3MKa y HOBOTOJHEH EJIKU.

IIpaktuka-3 u Cocrasienue sHuukinoneauun «®dusumka u 3umar». CHer, nen, u Mereinb. CHEXHHKU B
Bo3ayxe. CHexxuHKM Ha 3emue. CioucTas CTPYKTypa CHEXHBIX MOKpoBOB. Pexemsuus. Jlen na 3emue.
lopubiit nequuk. JBwxkenue neanuka. Kakue ObiBaioT meTenu. MHKPOCTPYKTypa HU30BBIX MeTelen
Bonnsl Ha cHery. Kak nanexo nepeHocutcsi cHer Metenblo. [1biieBbie Oypu u metenu:

CXOJICTBO U pazinuus. MereneBoe 351eKTpruuecTBo. PU3MKa B IUTEPATYpE

TEMA 5. ACTPO®PU3UKA (64)

Teopusi-4u.Ctpoerue conHeyHoit cuctemsl. [lnanersl 3emHON Tpynnbl. [Inmanersl-ruranTsl. CIyTHUKH
wianeT U Jlyna. Mansle Tena, opOUTH U mepuoandHOCTh KomeT. [Iporpamma Stellarium. 3nakomcTBO €
IporpaMMami 1o actpoHoMuu. JlyHa — ecrecTBeHHbIH criyTHUK 3emiu. HaGmonenue

Jlynbl. Kocmuueckue nmyremectsus Ha Mapce. Talinel Mapca. Benukue actponomsl. CatypH. CliyTHUKH U
konbua Carypna. Acrepousl. Kometsl. «3Be3nomnaab

IIpakTuka-2 4 HaGmronenue 3a 3Be3gubIM HeOoMm. (Beuepnsst skckypceus). 3Be3gHoe HeOo. Co3Besnusi.
3Be3/bl M rajakTUKU Onu3kue u jnaiekue. Mugsl o co3Be3ausx. 3Be3/lHOE HEOO B Pa3IMyHbIE BPEMEHa
roja. Buabl u xapaktepucTtika 38e3/. YepHble AbIPbI U Oelble KapIuKH.

lNanaktrka Mneunslit myts. CTpoenue u Bo3pact Beenennoii. Bpems u ero nsmepenue. Kanengaps.

TEMA 6. JABJEHUE TBEPJBIX TEJI, )KUJIKOCTEM U I'A30B (84)

Teopusi-3 u. JlaBnenue tBepasix Ten. 3akoH [lackans. [laBnenue B xuakoctu. ATMocepHOEe TaBlieHUE.
[Ipubops! ans u3MepeHust faBiaeHus. TOHOMETP, MAHOMETPBHI.

IIpakTuka-5 u 3anumaTtenbHble onbIThl «llepeBEpHYTHIN cTakan» «PoHTaH B KonOe» «Si1o B OyThUIKE».
Ponp armocepHoro nasnenust B npupone. ATMocdepHoe naBieHue u norona. Ilpakruyeckas pabota
«3mepenne atMochepHOro AaBiieHUs B IIKOJE W Ha yinuue». ATMocdepHOEe NaBiI€HHE U MEIULUHA.
HInpun, nunerka, MeIUIMHCKas O0aHka. ATMoc(hepHOe JaBlieHHe B JKU3HU uesoBeka. Kak Mbl apimum?
Kak Mb1 IbéM? «I"opHas 60s1e3HbY, BIMSHUE aTMOCHEPHOTro JaBJIeHUs Ha caMo4yyBcTBUE JtoJiei. KpossHoe
nasienue. [Ipaktuueckas padora «OnpeneneHne JaBIeHUs] KPOBU Y YEIOBEKAY.

TEMA 7. TEIIVIOBBIE ABJIEHUS (6 1)

Teopus-2 4. Temneparypa. Tepmomertp. [IpuMepsl pa3IndHBIX TEMIIEpaTyp B IPUPOJIE.

IpakTuka-4 4 Ilo3HaBaTenbHas nporynka. Miamepenue temieparypsl BO3ayxa B TIOMEIICHUU U Ha YIIUIE,
TEMIepaTypbl MOYBBl Ha TIyOMHe U moBepxHOcTH. DeHonormueckue HabmoaeHus. Mcnapenwue.
BnaxnocTs. V3MepeHne BIaXXHOCTH BO3/yXa B MOMEIIEHWU U Ha yinuue. BonsgHoil map B armocdepe.
O6pa3oBanue 00J1aKOB, TYMaHa, pochl, HHesl. ATMOC(hEpHBIE OCAIKH: CHET, TPaJl. 3aHUMATEIHHBIEC OTBITHI U
Bompockl. «Kumenue Bojabl B OymakHOW KopoOke». Beuep «®usuka 3a uamkoi yas». M3roromieHue
CaMO/IeNIbHBIX TPUOOPOB.

TEMA 8. PU3UKA U BPEMEHA T'OJIA: ®U3UKA BECHOM (4 )

Teopusi-4 4. dusznueckue sapnenHus BecHol. Tyman. TyMmaH ria3zamu BHUMaTeabHOro HaOmoAarens. Tyman
1o MUKpockornoMm. HaceleHHsIl BOssHOM nap. Bo3HuKHOBeHNE TymaHa. TyMaHbl HCIIapEHUs U TyMaHbl
oxnaxaeHus. TymaH u nser.

TEMA 9. ®DU3UKA U SJEKTPUYECTBO (6 1)



Teopusi-2 4. DnexkTpuyeckue sBiIcHUSA. OnekTpu3anus Teil. CrnocoObl COeTMHEHHS MOTpeOuTenei
IIEKTpUYECKOW SHepruu. M3ydeHune mociaenoBaTeabHOrO0 M MapajluiebHOIO COEIUHEHHUS MPOBOJHUKOB.
[IpoBOAHMKY M HEMPOBOHUKH JIEKTPUUECTBA. DIEKTPUUECKAS LIETIh U €€ COCTABHbBIC YAaCTH.

IpakTuka-4 4 I[IpoekT-ucciegoBanue « IKOHOMHUS IEKTPOIHEPTUU»

BringBukeHne THUMOTE3bl O BAXHOCTU HSKOHOMHUM CBeTa. PellleHHe BO3MOXHBIX MyTE€d SKOHOMHHU
AIEKTPOIHEPTHH B HIKOJIE U JoMa. ATMochepHoe annekTpudecTBo. ['po3oBas Tyya. MonHusa B atmocdepe.
[Ipupona monuun. Kakue ObiBaror Monmuuu. ®@usuka nuHelHoW MonHuu. ['pom. Habmronenue mapoBoit
monHuu. Kak BeImsiiuT mapoBast monHus. Kak ona ce6s Bener? OmacHa yu mapoBas MonHus. Kak ona
Bo3HuKaeT. Kak wdacto ona mosBiusiercs. O ¢usmueckoit mpupoge IapoBoid MoTHUU. B3ammHoe
NPUTSOKEHUE U OTTaKuBaHue «CylITaHOBY» 3aHUMATEIbHBIC OMBITHI 110 AJIeKTpu4ecTBY. HoBOCTH Qu3nku u
KOCMOcCa.

TEMA 10. CBETOBBIE SAABJIEHUSA (54)

Teopus-2 4. Microunuku cBera. Pacnpoctpanenue cseta. Poib cBeTa B ®H3HU YEIOBEKa.

JlocTuxKeHMs U EepCIEKTUBBI UCII0JIb30BaHUs CBETOBOM AHEpruu CoJHIIA YEIIOBEKOM.

IIpaktuka-3 4 VccnenoBanue: «CBeT B )KM3HU KUBOTHBIX M 4elloBeKa» «llepcrekTuBbI UCOIB30BaHUS
cBeToBOM sHeprumy». Paznoxenue Oenoro ceera. Pagyra. Pagyra rmazamMu BHMMaTenbHOro HaOroAaTeNs,
pa3BUTHE MNPEACTABICHUN W (U3UKE BO3HUKHOBEHMS paayru. Xoj CBETOBOIO Jiydya B Karie JOXKIS.
OObsicHeHHEe BO3HMKHOBEHHUS JIOMOJHUTENbHOW panyru. YepenoBaHHMe I[BETOB B OCHOBHOM U
JIOTIONIHUTENIBHON panyrax. BiusHue pa3smepoB M Kameiab Ha BHJ paayru. Paayra Ha Apyrux IjiaHeTax.
Ousnka u Kpacora. ['ma3 — xuBod ontudeckuid npubop. Hopmanshoe 3penme. JIlunzel. ['ma3z kak
ontuueckas cucreMa. [ledekrsl 3penus. Ouku. bnuszopykocts. anbHo3opkocts. Jlyma. Mukpockor.
Teneckon. M3ydenune ycTpoMCTB MHUKpOCKOINa W Teineckona. HabOmromenuss B Mukpockor. OmnTuyeckue
wuto3un. @oroanmnapart. [Ipoextop. Cnekrpockorn. M3yuenue ycrpoiictBa ¢otoannapara. [Ipaktuueckas
pabota. HaGmroieHue CIuIOnIHOTO CIIEKTpA.

TEMA 11. ®U3UKA KOCMOCA (34)

Teopusi-14. JlocTwkeHHsI W TEPCHEKTHBbI COBPEMEHHOW KOCMOHAaBTUKH. Poib KocMoca B IKHM3HU
coBpeMeHHOro oomectBa. [lonerbl K JIpyruMm IJlaHETaM, BIUSHUE KOCMOCAa Ha OPraHMU3M YeJOBeKa.
MexnyHapoaHOE COTPYJHUYECTBO B OCBOEHUH KOCMOCA.

IIpaktuka-2 4 IlpoekTsl uccrnenoBanusi kocMoca. Co3gaHue 3ieKTpoHHOW mpe3eHTanuu «Kocmoc.
Ucropus kocMoHaBTHKNY. [loAr0TOBKA MTpa3THOBAHUS THSI KOCMOHABTHKHU.

TEMA 12. PU3UKA U BPEMEHA I'OJA: PU3UKA JIETOM (4 4)

Teopusi-2u. Kaxoif mecsi neta camblii sxapkuii? XKapkoe nero u nmuensl. Kak v xorja npaBuiIbHO cpe3aTh
uBetbli? Ha kavenmsx "myx 3axBarbiBaer". OmbIThl Ha gade. DKCKypcus «Pusmka y Bojoemay. 3akar
Connua. YnuBuTeNbHOE B COJIHEUHBIX 3akataxX. KpacHbrii nBer 3axopsmiero ConHia u romy0oil 1Ber
nHeBHOTOo Heba. Pedpakinus cera B atmocdepe. HeGonbmioit ucropudeckuii 3kckypc. CIUTIOCHYTOCTh
3aXOJIAIIEr0 COJIHEYHOTo AMCKA. 3esieHbld nyd. OObsCHEHME MOsBJIEHUs cienoil mosockl. Kaxymeecs
yBenuueHue pasmepoB 3axoxsmiero Connna. ®dusmueckue codusmbl U mapagokcbl. Dusmueckue
KPOCCBODP/IBI K PEOYCHI.

IIpakTuka- 24. M3rortoBneHue camonenbHbBIX KapTuH «@Pu3uKa B  BECENbIX  KapTUHKAX.
Ypoknpeacrasnenue «Pusnueckue (Gokychl». 3amura 3JIEKTPOHHOU mpe3eHTaruu «Mou maru B MHUpE
HayKH»

MeTtoauueckoe odecrevyeHue NporpaMmbl
CrpaBoYyHBIEC TaOJIHIIBL.
Komnbsrotep ¢ MynbTUMEAUAIPOEKTOPOM, SKPAHOM MIJIM UHTEPAKTUBHON JOCKOM.
BuneodparMeHThl U3 HHTEpHETA: (PU3UKA, OIBITHI 110 (GU3MKE, JCKIUH 110 (PU3UKE, HAyKA ¥ TEXHHUKA U T. 1.

YV VYV

WuTepHeT pecypcsl: MupoBast OMbIMOTEKa AIEKTPOHHBIX KHUT.



3aHATHS BKIIOYAIOT B ce0s OpraHu3allMOHHYI0, TCOPCTUUCCKYIO U MPAKTUYCCKYIO YaCTH. TCOpCTI/I‘lCCKI/Ie 3aHATHA
IIOMOT'ar0T  BBIIIOJTHHUTH 06paBOBaTCJ'ILHyIO (1)YHKL[I/IIO. HpaKTI/I‘-IeCKI/IC 3aHATHA  TO3BOJIAKOT  PCaIM30BaATh
BOCIIUTATCIIbHYIO LCJIb U Pa3BUBAThL TBOPUYCCKUC CIIOCOOHOCTH ydamuxcs.

CnmcoK UCnoJIb30BaHHOM JTUTEPATYPbI

1. benbko E. Becenbie Hayunbie onbiTel / E. benbko. - OO0 «[lurep IIpeccy, 2012

2. bonymesckuit C. B. u ap. Camast moiHast SHIMKIIONEANS HAYyYHBIX ONMBITOB - M.: Dkcemo, 2014 3.
I'oper JI.A. 3anumatenbhble onbIThl 10 (usuke/ Ku. mus yuurtens JILA. TopeB. — 2-e mepepab. — M.:
IIpocsemenue, 1985. — 184 c.

4. I'ypeuu A.E., Ucaes JI.A., [Tonrtak JI.C. ®usuka, xumus. 5-6 kinacc — Uza. «JIpodar, 2011

5. 3emis u Conneunas cucrema/ Cepust «Mrpa «3a0aBbl B KapTUHKax» — M31aTenbcTBO

«Becna-nu3zaiiny, 2014

6. JlaGoparopus Hay4HbIX 3KcniepuMeHToB. [lepeBon ¢ anri. Ilerpa Jlemenu-Makenona.-

000 «M3nmatenscTBO «OKCMO», 2012

7. Tlepenbman. f. U. 3anumarensHas pusuka. — J1.: BAIL. 1994.

8. Tlouemyuka/ [Ton penakumeii A.Anekcuna, C.Muxainkosa - M3garensctBo «Ilegaroruka- [Tpecey», 1993

9. VYcnenckuii JI. @okycer. 3aranku. I'onmoBoiomku.- M.: Cokoir, 1996

10. 365 nayunbix skcniepumenToB.-HinklerBooksPtyLtd, 2010

HuTepHeT pecypchl

11. www.youtube.com/user/GTVscience

12. http://fcior.edu.ru/
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