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IosicHUTENLHAA 3aNMNCKA

JlomoyiHUTENbHAST  OOIIEpa3BHBAIOIIAS TMPOTPaAMMa E€CTECTBCHHOHAYYHOW HANPABJIEHHOCTH
«Du3nKka B UCCIECNOBAHHMAX» pa3paboTaHa C YYETOM COBPEMEHHBIX TPEOOBAHMI W OCHOBHBIX
3aKOHOJIaTENIbHBIX U HOPMATUBHBIX akTOB Poccuiickoit denepanum.

1. ®enepanbubiii 3akon «O06 obpazoBanuu B Poccuiickoii @enepamumy» ot 29.12.2012 No 273-03. 2.
Konuenmus pa3BuUTHs OMOJHUTEILHOTO O0pa3oBaHUsA JeTel (yTBepXkAEHa paclopsbKeHHEM
[IpaBurensctBa P® ot 04.09.2014 Ne 1726-p).

3. CaHUTapHO-3MUAEMUOIOTHIECKUE TpeOOBaHUS K YCTPOMCTBY,COAECPKAHUIO u
OpraHu3anyuu pexxumMa  paboThl  00pa30BaTENbHBIX OpraHu3anui JONOJHUTEIBHOIO

oOpa3oBaHus jaeTel (yTBEpXKIEHO IOCTAHOBJICHHMEM [ JIaBHOTO CAaHUTApHOIO TOCYJapCTBEHHOIO
Bpaua P® ot 04.07.2014 Ne 41).

4. MeTtonyeckue peKOMEHAALNH 110 IPOEKTUPOBAHUIO JIOTIOJTHUTEIbHBIX
o0IIepa3BUBAIOIINX ITPOrpamMM (BKJIIOYast pa3HOYpOBHEBbIE Tporpammel) (IIpunoxkenne K mucbMy

JemapramMeHTa rocyJapCTBEHHOM  MOJIUTHKH B chepe BOCIHUTAHUS JETCH W MOJIOJICKHU
MunucrepctBa 00pa3oBanus U Hayku PD ot 18.11.2015 Ne 09-3242).
5. O BHEYpOUHOI AEATENbHOCTH U PEATU3aliU JIOMOJHUTENbHBIX 00111€00pa30BaTeNIbHBIX IPOrpaMM
(ITpunoxenue k nucbMy JlenmaprameHTa rocyAapCcTBEHHOM MOJIUTUKU B chepe BOCIIUTAHUS JETEH U
MoJioexu MunucrepcTBa oopazoBanus u Hayku PO ot 14.12.2015 Ne 09-3564).

®dusmnka — 3T0 HayKa O MPUPOJE, B KOTOPOH (hU3MYECKHH HKCHEPUMEHT SIBISETCS Ba)KHBIM
MeToAO0M uccienoBanus. OOyueHue (QU3MKe HeNb3sl NPeACTaBUTh TOJBKO B BUJAE TEOPETHUECKUX
3aHATUH, Jaxe ecind OO0y4arolMMCs Ha 3aHATUAX MOKa3bIBAIOTCS TOJBKO JEMOHCTPALMOHHBIE
¢usnyeckue onbIThl. [IpoBeZeHHE OMNBITOB M 3KCIEPUMEHTOB I103BOJIIET AKTHBHO BKJIHOYHUTH
oOyyaromuxcss B pabOTy € H3y4eHHEM M NPUMEHEHHEM 3aKOHOB (PM3MKM Ha 3aHATHIX. OTO
JOCTUraeTcs MPH BHIMOJIHEHUU 00yUaromuMucs 1a0bopaTopHOTo (pU3MUECKOro SKCIIepUMEHTa, KOra
OHU CaMM COOMpPAIOT YCTAaHOBKH, MPOBOJAT U3MEPEHUS (PU3NUECKUX BEITUYUH, BBITOJHSIOT OIBITHI.
OnHUM U3 HampaBlIeHHH TpeanaraeMoro Kypca sBisieTcs NpoBeJeHHe OOJIBIIOro KOJIMYecTBa
3aHUMATEJIbHBIX OIBITOB MO (U3UKE.
Bech MaTepuan noctyneH A 00y4aromuxcsi U COOTBETCTBYET UX YPOBHIO Pa3BUTHSL, T.K. BKJIHOUYECHbI
AJIEMEHTHI 3aHUMATEIbHOCTU U UTPhl, KOTOPblE HEOOXOAMMBI JJIsl TIO3HABATEJIbHOM N1€ATEIbHOCTH.
HoBu3Ha mporpaMMbl 3akiloyaeTcsi B TOM, YTO Ha BCEX JTalax €€ pealu3aluyl HNPUMEHSIOTCS
MHHOBAIIMOHHBIE TEXHOJIOTHH:
IIpyHIMI KOMIIETEHTHOCTHOIO IIOAX04a, KOTOpBIM aKIEHTUPYET BHHMMAHHME Ha pe3yJIbTaTe
o0pa3oBaHMsl, IPHUEM B KaUeCTBE pe3yJIbTaTa pacCMaTpUBAETCS HE CyMMa YCBOCHHOM MH(OpMAaIIH,
a crocOOHOCTh peOeHKa JICHCTBOBATh B PA3JIMUHBIX MPOOJIEMHBIX CUTYallUsAX:

» Vuebno-nosnasamenvhvie komnemenyuy yqaaT YMEHHUIO CTaBUTh IIEJb W 33]a49H, BBHIABUTAThH
TUIOTE3Y, IJIAHUPOBATh CBOIO JIEATEIBHOCTD, AHAJTTM3UPOBATD U JEJaTh BBIBO.

» Hngopmayuonnvie komnemenyuu CrocOOCTBYIOT OBJAJCHUIO HABBIKAM CaMOCTOSITEIBHOTO
MOKCKa, aHalu3a M oTOopa HeoOXoauMOW HHPOpMAIMHM, YMEHHUIO MpeoOpa3oBbIBATH,
COXPaHSTh U IEPEABATH €€.

» Ilpobnemnas komnemenyus BKIIOYAET MOJICITMPOBAHHUE JICSITEITHHOCTH B ACTICKTHOM WM HHOM
peasIbHOM CUTYyalllH, TOTOBHOCTD K PEIICHUIO TPOOIIEMBI.

»  KommynukamueHnas komnemeHyus pa3BUBaeT:

- YMEHHE B3aUMOJICHCTBOBATH C OKPYKAIOIIMMHU JIFOJJbMHU U COOBITUSIMH,



- IPHOOpETEeHNE HABBIKOB pabOTHI B rPyMIIE,

- BJI1aCHUC COL[PIaJIBHOﬁ POJIBIO B KOJIJICKTUBC.

B dopmax u meTonax odyueHnus:
» nuddepeHIUPOBaHHOE 00YUYCHHE,
» WHIUBUAYyaJbHAs  WCCIIEAOBATENbCKAs, SKCIEPHUMEHTAIbHAS U OIIBITHUYECKAS
NESATEIBHOCTD.
B mMeToax KOHTPOJISI U yIpaBJIeHHs 00pPa30BaTEJbHBIM IIPOLECCOM:
» BeJCHUE MHIUBUIYATBHOTO HOPT(HOINO TOCTHKECHUH 00ydJaroImuxcs;
» MOHHUTOPUHT C(HOPMUPOBAHHOCTH YPOBHS BJIAJICHUS 00pa3oBaTeTbHBIMU
KOMITIETEHIIUSMH.

AKTYaJIbHOCTH NPOIrPaMMbI  CIIOCOOCTBYeT (OPMHPOBAHMIO HMHTEpEca K Hay4dHO-
HCCJIEIOBATEIbCKOM  AEATEIbHOCTU Yy4daluxcs. EcTecTBEeHHOHAay4Has HaAIpPaBJIEHHOCTb KPYXKKa
BKJIIOYAET y4eOHO-HCCIIEIOBATENIbCKYIO JEATENbHOCTh W H3yY€HHE 3a CTPAHULAMH Y4EOHHMKOB.
OTkpbiBasg NyTh K TBOPYECTBY, 4Y€pe3 pa3BUTHE JIOTUYECKOTO M TBOPYECKOIO MBbIIUIECHUS,
IPUBOASIIETO K COOCTBEHHBIM OTKPBITHSIM, LIKOJbHUKHM MOATOTABIMBAIOTCSA K MCCIIEI0BATEIbCKOMH,
M300peTaTeNbCKOM M MPOSKTHOW NesITeNbHOCTH. 1t JocTyna K MHPOPMAaILUU IHUPOKO HCIIONIB3YETCs
KoMIbroTepHast ceThb Internet. HoBble HaOntonaTeNbHbIE JaHHBIE HAUMHAIOT IPHOTKPHIBATh 3aBECY HAJl
9TOW 3araJkoi, OJIHaKo, B 3TOM BOIPOCE JI0 CUX IOp MHOro HescHOro. Bocmuranue TBOpUecKoi
aKTUBHOCTH Y4YalllUXCs B Tpolecce H3yuyeHHs (U3MKU SBISETCS OJHOM W3 aKTyaJbHBIX 3ajau.
OCHOBHBIMU CpE/ICTBAaMH TAaKOTO BOCHMTAaHUS M PA3BUTHUA CHOCOOHOCTEM yualuxcs SBISIOTCS
MPEJCTABIATh PE3yIbTAThl HAOMIOJCHUN WIIM U3MEPEHUH B BHJE TaOIUI, rpaduKOB U BBISBIATH HA
3TOH OCHOBE SMIIMPHYECKUE 3aBUCUMOCTH; IPUMEHSTH IOJIyYEHHbIE 3HaHUS Ui OOBACHEHHUS
pa3zHOOOpa3HBIX MPUPOTHBIX SIBICHUH U MPOIECCOB, MPUHIIUIIOB JICHCTBUS BaKHEUIIINX TEXHHUECKUX
YCTPOMCTB.

IMenarornyeckasi 1mes1eco00pPa3HOCTb: 3aKIIOYACTCSI B COOTBETCTBUHM LIE€J€H W METOOB
00pa30BaTeNbHOrO MpoIlecca aKTyalIbHBIM 3a/ladaM COBPEMEHHOT0 o0pa3oBanusi. COBpeMEHHbIHN 3Tall
MeIarOrMYecKod MPAKTUKH- 3TO TMEepexo]] OT HHPOPMALUOHHO-OOBSICHUTEIBHON TEXHOJIOTHU
oOyueHusl K JesTeIbHOCTHO-pa3BUBAIOLIEH, (popMUpyIOIIel MUPOKUN CHEKTP JMYHOCTHBIX KauecTB
peOeHka. BakHbIMU CTAHOBSTCA HE TOJBKO YCBOEHHBIE 3HaHMS, HO M CaMH CHOCOOBI YCBOEHHS U
nepepaboTku yueOHOW MH(OpManuu, pa3BUTUE MO3HABATENbHBIX CHJI U TBOPYECKOTO MOTEHI[MAIa
ydanmuxcsa. Y4YacTHE€ B IEIarorM4eCKOM IPOLECCE MHTEHCHUBHOW IIKOJBI CO3/Ja€T YCIOBHSA IS
(GOopMHPOBaHUS COLMATIBHBIX, JUYHOCTHBIX U MH(POPMAIMOHHBIX KOMIIETEHTHOCTEM HIKOJBbHUKOB.
O} PexTUBHBIM a1 €CTECTBEHHOHAYYHOTO pAa3BUTHS JETEH SBISETCS TAaKOe BBEACHHE HOBOTO
TEOPETUYECKOI0 MaTepHaja, KOTOpOe BbI3BaHO TPeOOBAHUSAMHU TBOpUYECKOW NpakTuku. [IpobGnemHoe
U3JI0’)KEHUE 3HAHWM NpeanojiaraeT He TOJbKO COOOIIeHHE O00y4yaeMbIM BBIBOJOB HAyKH, HO IO
BO3MO>XHOCTH IIPOBEJIEHUE UX I10 ITyTH OTKPBITHUS, 3aCTABIIAA CIEANUTD 3a TUATEKTUIECKUM ABH)KEHUEM
MBICIM K MHCTUHE U Jejas COy4YaCTHMKaMH HAay4HOro moucka. DopMHpOBaHUE IIEJIOCTHON
€CTECTBEHHOHAYYHOW KapTUHBl MHpA, Pa3BUTHE JIOTMYECKOIO MBILIUIEHHS, HCCIIEI0BATENbCKUX
criocoOHOCTe, ymeHuss o00001aTh, CpaBHUBATh, TIPYNINHUPOBATh, AHAIU3UPOBATh, pa3BUTHE
MBICIIUTENIBHON JAESITEIbHOCTH, Pa3BUTHUE HHTEpeca K Hayke M TeXHHKEe. OCHOBHBIM INPEAMETOM
JesITeIbHOCTH JAaHHOM HAIpPaBICHHOCTH SIBJISETCS JIOTOJIHUTENIbHOE 00pa30BaHUE BOCIMTAHHUKOB B
o0JyacTu MaTeMaTUKH, PU3UKH, OOIIEH OMOJIOTHY U XUMUH.

Heab0 mporpamMMsbl - SBISIETCS DPa3BUTHE CaMOro OOYYaroIIErocss Kak JHMYHOCTH, €ro
CIIOCOOHOCTEH, ero TBOPYECKOro MOTEHLHana, B LEHTPEe BHUMAaHMS HAXOAWTCA MO3HABaTelIbHas
JEeATEIbHOCTD y4YalIuXCsl: UCCIEN0BATh SIBICHUS IIPUPO/BI, 3a4aBaTh BOIIPOCHI U BECTU IUCKYCCHIO,
MOBBIIIATh YPOBEHb 3HAHUN MO (QU3UKE, U UCTOPUU (PU3UKU, POPMUPOBAHUE MOHMMAHUS HAYYHOU
KapTUHBI MUPA, KOMIIETEHTHOCTH B OOILIICHUU.



3agauu:
O0pa3oBaTenbHble: CIOCOOCTBOBATh CaMOpEATHM3AlMU yJallUXCsSd B U3YYECHHHM KOHKPETHBIX TEM
¢u3uKY, pa3BUBATh U MOAJCPKUBATH MMO3HABATEIbHBIN MHTEPEC K M3YyYCHHIO (PM3MKH KakK HayKH,
3HaKOMHTb 00yUaIOIIUXCSl ¢ OCIETHUMHU JOCTHKEHUSIMA HAyKU U TEXHUKH, HAYYUTh PELIaTh 3a7auu
HECTaHIAPTHBIMH  METOJaMH,  pa3BUBaThb  I03HABATEIIbHBIN UHTEpeC npu
BBIMOJIHEHUM  SKCIEPUMEHTAIBHBIX  HCCIEAOBAaHUM C  HUCIOIb30BaHUEM  HMH(POPMALMOHHBIX
TEXHOJIOTUM.

Pa3BuBalomme: pa3BUBaTh yMEHUS W HAaBBIKM OOYYAIOIIMXCS CAMOCTOSITENILHO padoTaTh C
HAyYHOTIOMYJIIPHOU JTUTEPATypPOr, YMEHUS MPAKTUYECKU TPUMEHATh (PU3NUecKUe 3HAHUSI B )KU3HH, €
TBOpUYECKHE CIOCOOHOCTH, (OpMUPOBATh y OOYYAIOIIUXCS AaKTUBHOCTh M CaMOCTOSITENIbHOCTD,
WHUIMATUBHOCTD, TIOBBIIATH KYJIbTYPY OOIICHHS U TOBEACHHUS.

BocnurartesibHbIe: BOCIUTHIBATH YOEKIACHHOCTh B BO3MOXHOCTH IMO3HAHHS 3aKOHOB IPHPOABI, B
HE00XOIMMOCTH Pa3yMHOT'0 MCIIOJIb30BAHMSI JOCTUKEHHUIM HAyKH U TEXHUKH, BOCIIUTAHUE YBAXKEHUS K
TBOpLIAM HAYKU M TEXHUKU, OTHOUICHHS K (PU3UKE KaK K AJIEMEHTY OOIeYeIOBEYECKON KYJIbTYPHI.
ITporpamma paccuntaHa Ha OAPOCTKOB B Bo3pacte 13-17 jer (oOyuaromuecs 7-11 kimaccoB). [etn
B Bo3pacte 13-17 neT ypaBHOBELICHBI, UM CBONCTBEHHO OTKpPBHITOEC M  JIOBEPYMBOE OTHOIICHHE K
B3pOoCabIM. OHM KIYT OT y4UTEIEH, pOAUTENEH, IPYTrUX B3pPOCIbIX MOMOIIM U MOAAEPKKU. B 3TOT
MEePHOJ] JIETSM CBOWCTBEHHA MOBBIIICHHAs aKTUBHOCTH, CTPEMJICHUE K JIEATEIbHOCTH, MPOUCXOTUT
yTOYHEHHE TpaHull U chep MHTEpecoB, yBieueHUi. [leTh AaHHOTO BO3pacTa aKTUBHO HAYMHAIOT
WHTEPECOBATHCS CBOMM COOCTBEHHBIM BHYTPEHHHUM MHPOM M OIICHKON camoro ce0si. B aToT mepuon
MOAPOCTKY CTAHOBUTCSI MHTEPECHO MHOT'0€, TAJIEKO BBIXOSIIECE 332 PAMKHU €r0 MOBCEIHEBHON KU3HH.

Cpox peanu3anuu mporpammsl kKypca «Pu3uka B UCCIIEAOBAaHUAX» paccuuTaHa Ha 1 rox (68
yacoB). Bkirouaer B ce0s TEOPETHMUECKYI0 U IpakTH4eCKylo dYacTb. COBpeMEHHBIH ATal
[IeIarOrMYeCKOd MPAaKTUKU - 3TO IMepexoi OT HH(OPMAIMOHHO-OOBSICHUTEIBHOW TEXHOJIOIHU
00y4eHHs K JeSITeIbHOCTHO-Pa3BUBAIONICH, (OPMUPYIOUICH MIMPOKHUNA CIIEKTP JTUYHOCTHBIX KaueCTB
peOeHka. BakHBIMU CTAHOBSTCS HE TOJBKO YCBOEHHBIE 3HAHMSA, HO M CaMM CHOCOOBI YCBOEHHS U
nepepaboTku yuyeOHOM MH(pOpMAIMM, pPa3BUTHE MO3HABATENBHBIX CHUJ M TBOPYECKOrO MOTEHIMAIa
ydamuxcs.

®opma 00y4eHHs 110 IPOrpaMMe OYHasl.

®opma opraHuzanmu: B ydyeOHOH rpymnme 15 uenoBek, oOydaromuecss 3aHUMAIOTCS BCEM
COCTaBOM.

Pexum 3aHATHI: 3aHITHS mpoxonAT 2 pasa B HECIIIO.

Oxupaembie pe3yJibTaThl
OO6yuatomuecs OyayT 3HATh:

-4TO U3y4aeT (PU3MKa;

- CMBICII TIOHATHH: (Qu3nueckoe sBiIeHUE, (U3MUECKUI 3aKOH, BEIIECTBO, MaTepus,
B3aUMO/IEIICTBHE;

- TIPUMEPHI (GU3NIeCKUX SBICHUN: MEXaHUYECKHUX, TETUTOBBIX,

AIIEKTPUUYECKUX, MATHUTHBIX, CBETOBBIX SIBJICHUSX;

- M3MEpUTENIbHBIE TPUOOPHI, KOTOPBIMH MOJIB3YeTCs (PU3MKA: X CXOACTBA U OTIUYHUS;

Ha3HAUYCHUE U npaBuia UCTIOTb30BaHUS npuOOpoB 000pyIOBaHUS

IUIT  OKCIIEPUMEHTOB.

- 9TO TAaKOE MOJICKYJa U JIeNIaTh €€ MOJIEeIb U3 MOJPYIHBIX CPEICTB;

- COCTOSIHUS BEILIECTBA U MX CBOWCTBA;

- MeXaHU3M siBJIeHus 1updy3um;

- YTO TaKOE CUJIA U KAKUe CUJIbI ObIBAIOT;

- YCJIOBHUC IJIaBaHUA TCII,



- MIPOCTHIE MEXaHU3MBI;

- KaK yCTpoeHa 3eMJIsl U YTO Takoe aTMocdepa;

- ctpoenne COJIHEYHOM CUCTEMBI;

- OCHOBHBIE METO/IbI, IPUMEHSIEMbIE B UCCIIEAOBATEILCKOM 1eATEIHHOCTH.

Ymersb:

- M0JIb30BaThCA  J1AaOOPAaTOPHBIMH MPUOOpPaMH M HUHCTPYMEHTaMH, HEOOXOIWMBIMH  JUIS
BBITIOJTHEHUSI  KOHKPETHOTO HCCIICOBAHUS. Bectu 3anucu HaO0IeHU I

TeTpaau u paboueii TeTpaay;

- MPEJCTABIATh PE3yIbTaThl U3MEPECHUH;

- peuiaTs mpocTeiire Ka4eCTBEHHBIC 3a7]a4i Ha PUMEHEHUE H3yUCHHBIX (PU3NICCKUX

3aKOHOB;

- OCYIIECTBIISITH CAMOCTOSITEIIbHBIN MOUCK WH(POPMAIIUU €CTECTBEHHOHAYYHOTO COJICPYKAHHS C
WCIOJIb30BAHUEM PA3IIUYHBIX HCTOYHUKOB (y4eOHBIX TEKCTOB, CIPABOYHBIX M HAyYHO-
MOIYJISIPHBIX U3JJAaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB

Wutepuera), ee 00pabOTKy U MpeIcTaBICHHE B pa3HbIX (hopMax;

- HCIOJIb30BaTh TPUOOPETCHHBIC 3HAHUS U YMEHUS B IPAKTHICCKON JACSITEITLHOCTH;

O0/1a1aTh HABLIKAMM:

- CaMOCTOSITEIILHBIX HAOIIOJICHHI 32 00BEKTOM HCCIICIOBAHUS;

- M3MEpEHUI TeMIIepaTyphl, MacChl, 00bEMa, PACCTOSHUS, PA3MEPOB MAJBIX Tl C  ITOMOIIBIO
PSI0B, IPOMEXKYTKA BPEMEHH,

- COOPKH YCTAaHOBKH JIJISI DKCIIEPUMEHTA TI0 OTIMCAHUIO, PUCYHKY, CXEME;

- MOCTAHOBKH SKCIIEPUMEHTA;

- BBITIOJIHEHUS peepaTHBHON 1 HEOOIBIION HCCIEeI0BATEIBCKON paObOTHI.

Kpurepuu u coco0bl onpeeieHus1 pe3yJJbTATUBHOCTH

[Tpu orneHUBaHUY YPOBHS BJIQJICHUS yYAIIUMHUCS MPAKTUICCKUMH YMCHHUSIMH U HaBBIKAMH BO BPEMSI
BBITIOTHEHUS JTa00paTOPHBIX paboT, IKCIEPUMEHTANbHBIX 33/a4 YUYUTHIBAIOTCS 3HAHUS aTOPHUTMOB
HaOJII0JICHUsI, STANIOB MIPOBEICHUS MCCIIeIOBaHU (IIJTAHMPOBAHUE OMBITOB WJIM HAONIOACHHH, cOopa
YCTaHOBKH IO CXeMe; MPOBEACHHUE MCCIEI0BaHuUs, CHATUE TTOKa3aTenel ¢ mpubopoB), opopMiIeHHE
pPE3yJIbTaTOB HCCIEIOBAHUS — COCTaBJICHUE TaOJHIl, TTOCTPOCHHUE TPAapUKOB U T.II.; BBIYUCIICHUS
MOTPEIIHOCTe u3MepeHus: (Mo HEoOXOJUMOCTH), OOOCHOBAHHE BBIBOJIOB IO MPOBEICHHOMY
OKCIEPUMEHTY wWiIn HaOmoaeHuto. OO0s3aTeIbHO YYUTHIBATH TPU  OIEHUBAHUHM COOJIIO/ICHHE
YYalUMUCS TIPAaBWJI TEXHHUKH O€30MacHOCTH BO BPEMsl BBIOJIHEHUS J1aOOpaTOPHBIX padoT,
MPaKTUYECKHUX PadoT Mo Gusuke.

JlmarHocTuka pe3yJabTaTOB MPOBOAWTCS B BHUJE: TECTOBBIX 3aJaHWM, 3alIMTHl WHTEPAKTUBHBIX
MPOEKTOB, MHTEPAKTUBHBIX UTP U KOHKYPCOB, 3aU€THBIX 3aHSATHUH.

B koHie yae6HOTO TOfa (B Mae MecsIie) BCe yJalluecs TPYIIbl 3alUIal0T UTOTOBBIE TPOCKTHBIE U
HCCIIeIOBATEeNbCKUE PAOOTHI.

Kputepun OLEHUBAHUS UMIO206bIX HPOEKMHBIX U UCCAE006AMENbCKUX PAdOm: KOHKPETHOCTh
(OPMYJIMPOBKH TEMBI, YETKOCTh B TIOCTAHOBKE IEJICH W 3aJad HCCIICIOBAHMS, OIPEACICHHOCTh
OKUJIAEMBIX PE3yJIbTATOB. JJOTUYHOCTh COCTABIICHUS IJIaHA HCCIEAOBAHUS M TOTHOTA PACKPBITHS
TEMbl. TBOPYECTBO M HAJIUYHE aAPTyYMCHTHPOBAHHOW TOYKH 3pEHHUS aBTOpa. aKTyaJbHOCThH
WCCIIEIOBAHMS. OMpeelieHne 00BeKTHOM 0011acTH, 00BEKTa U MpeMeTa UCCIIeIOBAHUS.

OTtpaxkenne B paboTe ucTopruorpadun paccMaTpuBaeMoro BOIpoca, OTEYECTBEHHOTO U 3apy0eHOTO

OIIBITA 10 PacCMAaTPUBAEMOI ITpobiIeMe.



®opMBbI NOABEACHUS] UTOIOB pPEATU3aLUUU NPEACTABISIEMON IIPOrPaMMBbl MPEIIIOIaraloTCs
pa3NUYHBIMU. DTO MHUHHU OJHMMIIMAAbI U MUHH KOH(EPEHIMH, TOTOBUTH pedepaThl U IOKIAIbl O
M30paHHBIM TEMaM, BBIIIOJHATH OIBITHI C HCIOJB30BAHUEM MPOCTHIX (PHU3UUECKUX NPUOOPOB U
MHCTPYMEHTOB, aHAJIN3UPOBATh IOJIYYCHHBIE SKCICPUMEHTAJIBHBIE pPEe3yJbTaThl M [JENaTh U3 HUX
BBIBOJIBI.

Y4yeOHO-TeMaTHYEeCKHU IJIAH MPOTrPaMMbI

Ha3Banue pa3nena, TeMbl

Koanue
CTBO
4acoB

Teoper

IIpak

THY
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110/
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. [Pazmen 1 BBenenmue.

BBoaHoe 3aHsTHe. MTHCTpYKTaX 1O OXpaHe Tpya
Ha 3aHATUAX Kpyxkka. [loJje3Hble CCBUIKH I10
(dusuke B IHTEpHET.

N

. [Pa3nea 2. ®u3nka u BpeMeHa roga: @usuka

O0CCHbIO.

Co3nanue npe3eHTanuu «Pusmnka
OcenpronPabota c [Iporpammoii Power Point o
CO3JaHUIO CIIAlJIOB.

DKCKYpCHS Ha OCEHHIOIO IIPUPOJY.
Wccnenoanue "[IpoGieMbl TUTHEBOM BOJIBI HA
3emiie, BBIABIKEHHE THIIOTE3 00 DKOHOMHH
MATHLEBOI BOJIBI B IIKOJIC M JIOMA.

. [Pazmea 3. BzaumopaelicTBue TeJ

14

Mexannyeckoe aBuxeHue. Kak ObICTpO MbI
nBIKEMCA?

M cmonp30BaHue B TEXHUKE IMPUHIMIIOB ABHUXKCHUA
PKHBBIX CYHICCTB. SIBnenne HHCPLUH.

IlpakTuyeckas pabota «M3mepeHue OBICTPOTHI
peakuuu yenoBekay. [InoTHoCTh.

[TpakTuueckas pabora «OmpeneneHue padboThl U
MOIITHOCTH PYK.

. [Paznea 4. ®u3nka u BpeMeHa roga: Pusunka

3UMOH.

dusnka - Hayka o mpupoae. MoxXHO M U3y4aTb
MPUPOAY 3UMOI?

CocraBieHue sHIpKIoneauu «du3nka u 3uMay.

. [Pa3men 5. Actpodusnka

Ctpoenue COJIHEYHOM  CHUCTEMBI.
[1naneTsl 3eMHOM TpyNIIbI

Habmtonenue 3a 3Be31H6IM HeOOM. (Beuephsis
HKCKYPCHS).

. [Pazmen 6.

JdaBienne  TBepabIX TeJl,

"KHAKOCTEH U ra3oB

/laBrienne TBepabIX Teul. 3akoH [lackais

3aHuMaTeabHble ONbIThl «IlepeBEpHYTHIN cTakaH»
«DoHTaH B KOJI0e» «SIif110 B OYTHLITKE».

. [Pa3zmen 7. TenjioBbie ABJICHUA.

Temneparypa. Tepmomerp

[IpakTuuec
KHE U
MIPOEKTHBIE
paboTsl




Ilo3HaBaTenbHas [pOTryJKa. N3mepenue 4
TeMIIepaTypbl BO3/lyXa B MIOMEILIEHUH U HA YIIHIIE,
TeMIIePaTyphl OYBBI HA TITyOWHE U IIOBEPXHOCTH
8. |Pa3nen 8. ®u3uka u Bpemena roga: ®uszmnka 4
BECHOI.
Duznyeckue SIBICHUS BECHOM 4
9. Paznen 9. du3nKa M JIEKTPUIECTBO 6
DIIEKTPUUYECKHE SIBICHUS. DJICKTPU3ALNS TEIl 2
[IpoekT-uccnegoBanue « IKOHOMHUS 4
AJIEKTPOIHEPT U
10.| Pa3gen 10. CBeroBbIe ABJICHUS. 5
Hcrounuku ceera. Pacipoctpanenue csera. 2
HccnenoBanune: «CBeT B )KU3HU JKUBOTHBIX U 3
YeJIOBEKAY
11.| Pa3gen 11. ®du3uka kocMoca 3
JIOCTH)KEHHMSI ¥ TIEPCIIEKTHUBBI COBPEMEHHOM 1
KOCMOHABTHKH
[IpoexTsl ucciaenoBanus kocmoca. Co3manue 2
3neKTpoHHOU mnpe3eHTannu «Kocmoc. Mcropus
KOCMOHABTHUKH.
12.|Pa3nen 12. ®u3uka u BpemeHa roja: ®@usuka 4
JIETOM.
Kakoit Mecsl  JieTa  caMblid KapKUn? 4
dusndeckue cohu3MbI U MapaoOKCHhI.
3amura 3JIeKTPOHHOW Mpe3eHTauu «Mou maru 4
B MHUPE HAYKN».
HUTOI'o 68 30 38

ConeprkaHue H3y4aeMoro Kypca nmporpamMmbl

TEMA 1. BBEJAEHUE (24)

Teopusi-24. Bpozanoe 3ansaTue. MHCTpyKTax IO oXpaHe TpyJa Ha 3aHATUAX Kpyxkka. IlonesHble
ccbUIKU 1o pusuke B UHTepHeTe. MeTopl n3yueHus puznyeckux siBieHuil. MzmMepenne gpusndeckux
BenuunH. Pu3nka — OCHOBa TEXHMKH. Bbliaromumecs pycckue M 3apyOexkHble yueHble-(QU3UKU U
KOHCTPYKTOpbl. DPU3NYECKUI SKCIIEPUMEHT U AJIEKTPOHHBIE MNpe3eHTanuu no ¢usuke. I[Ipasuia
CO3JaHusl DJIEKTPOHHOM npe3eHTanuu. [IpaBuna mnpoBeneHUs IIKOJIBHOIO — JKCIEPUMEHTA.
Kowmmbroreppl B (QU3MYECKHX HCCIENOBaHUSAX W MpH H3ydyeHUH ¢u3uku. Ponb kommbioTepa B
(bU3MYECKUX HCCIIET0BAHUSAX.

TEMA 2. ®DU3UKA U BPEMEHA I'OJJA: ®U3UKA OCEHBIO (5 u)

DKCKypCHs Ha OCEHHIOIO IPUPOTY.

Teopusi-24. Coznanmne npeszenrauuu «®Pusnka OcenbtonPabota c¢ Ilporpammoii Power Point mo
CO3/IaHHIO CJIaJ0B. AdlpoJMHAaMHUKa. 3araJoyHoe BEIIECTBO — BOJA. [pU COCTOSHHSA BOJBL.
WNnTtepecnoe o Bome. ['umoTe3sl NMpOMCXOXKIEHHS BOAbI Ha 3emie, 3HaueHHe (PU3UYECKUX U
XUMHUYECKHX CBOICTB BOJIbI, CTPOEHHE MOJEKYIBI BOJAbI, OOBSICHEHHE CBOMCTB BOJBI B Pa3IMYHBIX
arperaTHeIX COCTOAHMAX. POJIb BOBI B )KU3HU YETIOBEKA.

IIpakTtuka-3 u HccnenoBanue "IlpoGraembl mUThEBOM BOJBI Ha 3emile, BBIIBHKEHHE TMIIOTE3 00
SKOHOMMHU MHUTHEBOM BOJBI B LIKOJIE U J0Ma. PemieHue mpoOieMbl OYUCTKH BOJBI B JIOMAIIHUX U
ITOXOJHBIX YCIIOBUSX, BIMSHUE BOJbI HA 37J0POBLE YEJIOBEKA, CO3/JaHHUE IIPOEKTOB 110 JTAaHHOU TEME.




TEMA 3. B3BAUMOJIEMCTBHUE TEJI (14 u)

Teopus-4u. Mexanuueckoe apwkeHune. Kak Opictpo Mbl amkemcst? Korja Mbl IBUXKEMCS BOKPYT
Connna OwicTpee - qHEM WM HOYBIO? [IpuMepsl pa3iMyYHBIX 3HAUEHUN BEIMYWH, OMHUCHIBAIOIINX
MEXaHWYECKOEe JBWKEHUE B KMBOW mnpupoje. Vcnosip3oBaHue B TEXHHKE NPHUHIUIIOB JIBHXKCHHS
KUBBIX CyliecTB. SIBnenue nnepuun. «HemoaBmxkHas OamrHs.

IpakTuka-10 u IIpakTtuueckas padora «/3MepeHne ObICTPOTHI peakIUy YelIoBeKa». [[IMOTHOCTE.
Uto mspkenee -1kr »kenmeza wim 1kr Batel? Ilpaktuueckas pabora «OrnpesaereHue IIOTHOCTH
NPUPOJHBIX MaTepuanoBy». «Ormpenenenue o0beMa W IUIOTHOCTH cBoero Tenmay». Cuma. Bec.
Hesecomocts. fIBnenue Tsarorenus. Cuiia TsSHKECTU. 3aKOH BCEMUPHOTO TAroTeHus. Cuia TsSKeCcTH Ha
npyrux 1aHerax. [loyemy 3Be3nnpl He magaror? Cuna TpeHus. 3aHuMartelbHbIN onbIT «[llapuk Ha
Hutu». CounmHenue «Mup 0e3 TpeHus». IloAroToBka 3JEKTPOHHBIX MPE3EHTALUN IO TEME
«B3anmonerictBue Ten». Padora ¢ [Iporpammoii Power Point mo co3ganuto ciaiinoB. Mexanuueckas
pabota n MourHoCTh. [IpakTHueckas padorta «OnpeneneHue padboTsl M MOIIHOCTU pyK. OnpenencHue
MEeXaHU4YecKOoi paboThl Mpu MpBDKKE B BbICOTY». [IpakTuueckas pabora «OmnpeneneHue cpemHeit
MOIIHOCTH, pa3BuBaeMoi npu Oere Ha muctanmuio 100m». [Ipaktudeckas pabora «OnpeneneHue
CpeIHEl MOLIHOCTH, pa3BUBaeMoi Ipu npuceaanumn». [Ipakrtuyeckas pabdora «3mepenue cpenneit
MOIIHOCTH, Pa3BUBAEMOM IIPU MOJBEME T10 JIECTHULIEY.

TEMA 4. DU3UKA U BPEMEHA I'OJIA: ®U3UKA 3UMOM (5 )

Teopus-2 4. dusuka - Hayka o npupoae. MoxHO JU u3ydarh npupoay 3umoint? Ilporynka Ha
3uMHIOIO nipupoay. Co3nanue npeseHTannu «Pusnka 3umoii». Padora c [Iporpammoii Power Point o
co3anuo craannoB. Ousuka y HOBOrOAHEH €JIKH.

IIpakTtuka-3 u CocraBnenue >HiuKIoneauu «dusuka u 3umay. CHer, nef, U Metenb. CHEXXUHKU B
Bo3ayxe. CHexxMHKHU Ha 3emiie. CloucTas CTpyKTypa CHEXHBIX TOKpoBOB. Pexensauus. Jlen Ha 3emie.
[Nopubrit nepnuk. [IBmkenue nequuka. Kakue ObiBatoT MeTenn. MUKPOCTPYKTYpa HU3OBBIX METeNeH
Bonnsl Ha cHery. Kak nanexo nepeHocutcsi cHer Metenblo. [1biieBbie Oypu u Metenu:

CXOZCTBO U pazinuusi. MeteneBoe 3nekTpuuectBo. Pusnka B IUTEpAType

TEMA 5. ACTPO®PU3UKA (64)

Teopusi-44.Ctpoenue conHeyHod cuctemsl. [lnanersl 3eMHONl rpynmnbl. [lnaHeThI-TUTaHTHI.
Cnyrauku miuaneT u Jlyna. Mansle Tena, opOuThl U niepuoanyHocTh KomeT. [Iporpamma Stellarium.
3HaKOMCTBO C IIporpaMMaMy 0 aCTpOHOMMH. JIyHa — ecTecTBeHHBbIN cryTHUK 3emuu. Habmonenne
JIynel. Kocmuueckue mnyremectsuss Ha Mapce. Taiimel Mapca. Benukue actpoHomsl. CaTypH.
Cnyrauku u konbia CatypHa. Actepouasl. Komertsl. «3Be3aomnaabh»

IIpaktuka-2 4 HaGmionenue 3a 3Be3gHbIM HeOOM. (BeuepHsisi skckypcus). 3Be3nHOE HeOO.
CoszBe3nust. 3Be3/lbl U TAJAKTUKU ONMU3KHe U janekue. Mudsl o co3pe3ausx. 3Be3gHOe HEOO B
pas3nuyHbIe BpeMeHa rojia. Buabl v xapakTepucTuka 38e3. YepHble AbIpbl U Oesble KapiauKH.
INanaktuka Mneunsiil nyts. CTpoeHue u Bo3pact Beenennoit. Bpemst u ero nusmepenue. Kanenaaps.

TEMA 6. JIABJJEHUE TBEPJBIX TEJI, ’)KUIAKOCTEM U T'A30B (8u4)

Teopus-3 4. JlaBnenune TBepapix Ten. 3akoH Ilackams. JlaBneHue B KuakocTu. ATmocdepHoe
nasnenue. [Ipubopsl 11 u3Mepenus aapiaeHus. ToHOMETp, MAaHOMETPBI.

IIpakTuka-5 4 3anumatensHble onbIThl «IlepeBépHyTHIN cTakaH» «®PoHTaH B Koybe» «Sliio B
Oyteuike». Pons armocdepHoro nmaBieHuss B mpupoae. ATMochepHOe aBlieHHEe W TOToja.
[TpakTrueckas padota «M3mepenne atMochepHOTO JaBJICHUS B IIKOJIC U Ha ynuiey. ATMochepHoe
nasneHue u menunuHa. npun, nunerka, MeAuIUHCKas 6aHKa. ATMOC(EpHOE aBJCHUE B JKU3HU
yenoBeka. Kak mpl gpimumM? Kak Ml mbém? «["opHas 60s1e3HbY, BIUSHHE aTMOC(HEPHOTO JTaBJICHUS Ha
camouyBcTBHe Mojieil. KpoBsnoe naBnenue. [Ipaktuueckas padbora «OnpeseneHue 1aBIeHUsS KPOBU Y
YeJI0OBEKay.

TEMA 7. TEIIJIOBBIE ABJIEHUS (6 4)

Teopus-2 4. Temneparypa. Tepmomerp. [Ipumeps! pa3nuyHbIX TEMIIEPATyp B IPUPOJIE.
IIpakTuka-4 4 [lo3HaBatenbHas nporynka. M3MmepeHnue temrneparypsl BO3yXa B IOMELIEHUU U HA
yIIMLEe, TEMIIEPATYPhI TOUBHI HA INTyOUHE U ToBepXHOCTH. DeHonoruueckue HadmoaeHus. Mcnapenue.
Brnaxxnocts. I3MepeHne BIaKHOCTH BO3/lyXa B TOMELICHNUHU U Ha ynuie. BoasHol map B atMocdepe.
O6pazoBanue 00JaKOB, TyMaHa, pOChl, HHEs. ATMOC(EpHBIE OCAJKHU: CHET, Irpaja. 3aHUMaTeIbHBIC



OTBITHI U BOmpockl. «Kurmenne Boabl B OymakHOW KopoOke». Beuep «®Pwu3uka 3a damkon yasy.
N3roTtoBnenne caMoaenbHBIX TPUOOPOB.

TEMA 8. PU3UKA U BPEMEHA I'OJIA: ®U3UKA BECHOM (4 4)

Teopusi-4 4. ®usznveckue sBIeHU BecHOU. Tyman. TymaH riazamMu BHUMATEIBHOTO HaAOJIOMaTEIs.
Tyman nox Mukpockorom. Hacelennslii BoasiHoM nap. Bo3HukHOBeHne TymaHa. TyMaHb! HcriapeHus
Y TyMaHbl OXJIaKJeHus. TyMaH U LBeT.

TEMA 9. ®U3UKA U JIEKTPUYECTBO (6 1)

Teopusi-2 4. DnekTpudeckue sBICHUS. DiekTpu3anus Tesl. CrocoObl COeTUHEHUS MOTpeOnTeNeH
JJEKTPUYECKON »Hepruu. M3ydeHune mMOCIEAOBATENIBHONO M NApaJUIEIbHOTO  COEIMHEHMS
IIPOBOAHUKOB. IIpOBOIHUKYM M HEPOBOAHUKH IEKTPUUECTBA. DJIEKTPUUECKas LIENb U €€ COCTaBHbIE
YacTH.

IMpakTuka-4 4 IIpoekT-ucciegoBanue « IKOHOMHUS IEKTPOIHEPTUU»

BoinBukeHne TUNoOTE3bl O BAXKHOCTM SKOHOMUM CBeTa. PelieHre BO3MOXXHBIX IMyTeH SKOHOMUU
ANEKTPO’HEPruH B IIKoJe W Joma. ATMochepHoe aiekTpudecTBo. ['po3oBas Tyya. MonHus B
atmoctepe. [lpupoma momnuu. Kakwme ObiBator MonHuu. Dusuka JMHEHHOW MONHUU. ['pom.
Ha6monenue mapoBoit Monnuu. Kak Beirmsinut mapoBas monHusi. Kak ona ce6s Bener? OnacHa nu
mapoBasi MostHUs. Kak oHa Bo3Hukaet. Kak yacto ona nosiBisercs. O puznyeckoil mpupo/ie MapoBon
MOJHUHU. B3anmHoe mnputTskeHue u oTTalkuBaHue «CylTaHOB» 3aHUMATENbHBIE ONBITHI 110
anexkTpuyectBy. HoBocTu ¢pusuku u kocmoca.

TEMA 10. CBETOBBIE SABJIEHUS (54)

Teopus-2 4. Mcrounuku ceera. Pacipoctpanenue csera. Poiib cBeTa B )KM3HU Y€JI0BEKa.
JlocTrKEeHMsI U IEPCIIEKTUBBI UCII0JIb30BaHUs CBETOBOM dHEPruM CoJIHIA YETOBEKOM.

IIpakTuka-3 4 UHccinenoBanue: «CBeT B JKM3HM KUBOTHBIX M 4YesoBeka» «llepcrekTuBbl
UCIOJb30BaHUS CBETOBOM »Heprum». Pasnoxkenue Oenoro cBera. Panyra. Panyra rimazamum
BHUMATEJHHOTO HaOIIO/aTeNs, pa3BUTHE NPEACTABICHUH U (U3MKEe BO3HUKHOBEHHUS PATYrH. XO.I
CBETOBOro Jy4a B Kamie A0kad. OObsCHEHHe BO3HMKHOBEHMs JIONOJHUTEIBHON paayru.
YepenoBaHue LIBETOB B OCHOBHOW U JIONIOJHUTEIBHON paayrax. BiusHue pasmepoB U Karenb Ha BUJL
panyru. Pagyra Ha apyrux rutaHetax. ®usuka M KpacoTa. a3 — >KUBOW ONTHYECKUH mpuOop.
HopmaneHoe 3penue. JIun3el. ['1a3 kak ontuueckas cucrema. Jledextsl 3penns. Ouku. biau3opykocTs.
HanpHO30pKocTh. Jlyma. Mukpockon. Teneckon. M3ydeHne ycTpOWCTB MHKPOCKOINA M TEJIECKOMa.
Habmonenuss B mukpockon. Ontudeckue wnmozuu. @Portoamnmapar. Ilpoextop. CnekTpockor.
N3yuenue ycrpoiicta poroanmnapara. [Ipaktuueckas padorta. HabmroneHne CIulonHoro CuekTpa.
TEMA 11. ®U3UKA KOCMOCA (3u4)

Teopusi-14. J[oCTH)KEHUS M MEPCIEKTUBBI COBPEMEHHOW KOCMOHABTUKH. Posb kKocMoca B JKU3HH
coBpeMeHHOro obmiectsa. [loneTsl K ApyruM njaaHeTaM, BIUSHUE KOCMOCAa Ha OpraHU3M YeJIOBEeKa.
Me:x1yHapoIHOE COTPYAHUYECTBO B OCBOEHHH KOCMOCA.

IIpakTuka-2 4 [IpoekTs! nccnenoBanus kocmoca. Co3znanue 37meKTpoHHOM npe3eHTannn «Kocmoc.
Wctopust kocMoHaBTHKMY. [loaroTOBKa Mpa3iHOBAaHUS AHS KOCMOHABTHKHU.

TEMA 12. PU3UKA U BPEMEHA I'OJA: ®PU3UKA JIETOM (4 1)

Teopus-24. Kakoit mecsi nera cambiil xapkuii? XKapkoe neto u muensl. Kak m korjga npaBHIbHO
cpe3arb 1BeThl? Ha kauensx "myx 3axBarbiBaeT". OnbIThl Ha gade. DKcKypeus «Dusmuka y Bogoemar.
3akar CosiHa. Y AMBUTENIbHOE B COJTHEUHBIX 3aKkaTax. KpacHslii 1iBeT 3axo/siero CoiHIa u romyooi
nBeT JaHeBHOro Heba. Pedpakums cBera B armocdepe. HebGompmioit wncTopudeckuii IKCKypC.
CIUTIOCHYTOCTh 3aXOJISIIIIET0 COJHEYHOIo AucKa. 3eneHblid J1yd. OOBsICHEHUE TOSBICHUS CIENOi
nonockl. Kaxymeecs yBenuwdeHue pasmepoB 3axojsmiero Comarna. ®dusudeckue cohusMbl U
napazokchbl. @U3NUEcKue KpOCCBOPbI U peOyCHI.

IIpakTuka- 24. MsroroBneHune caMoAenbHbIX KapTuH «®PuU3uKa B BECENbIX KApTUHKAX).
VYpoxknpencrasinenue «Puznueckue Gokych». 3aluTa 3J1eKTPOHHOM npe3eHTanuu «Mou mari B Mupe
HayKH»



MeToauueckoe odecrneyeHue MporpaMmbl
» CnpaBouHbIe TaOIHIIBI.
» KommbroTep ¢ MyTbTHMEIMATIPOCKTOPOM, SKPAHOM MM HHTEPAKTUBHOW JTOCKOH.
» BuzgeodparMeHThl 3 WHTEpHETA: (PU3MKA, OIBITHI O QHU3HKE, JEKIMU N0 GU3MKE, HAYKA ¥ TEXHUKA U
T. II.
» MHurepHeT pecypchl: MupoBas OMOIHOTEKA DIICKTPOHHBIX KHHT.

3aHgTHs BKIIOYAIOT B CeOs OpraHu3alMOHHYH0, TCOPCTUUYCCKYIO W MPAKTHUYCCKYHO0 YaCTH. TCOpCTI/I‘lCCKI/IG
3aHATHA IIOMOT'ar0T BBIIIOJTHUTH O6pa30BaTeJ'ILHyIO Q)YHKHI/IIO. HpaKTI/I‘leCKI/Ie 3aHATHS MMO3BOJIAIOT PCaIN30BaATh
BOCITUTATCJIbHYIO 1ICJIb U pa3BUBAThL TBOPYCCKUC CIIOCOOHOCTH yJaluuxcs.

Cnmcok UCIO0JIb30BAHHOM JTUTEPATYPHI

1. benbko E. Becenbie mHayunsie onbiTel / E. benbko. - OO0 «ITutep IIpeccy, 2012

2. bonmymesckwuii C. B. u ap. Camast mosHast SHIMKIONE U HAYYHBIX ONMBITOB - M.: Dkemo, 2014 3.
I'opes JI.A. 3anumatenbHbIe ONBITHI 110 Gusnke/ KH. ms yuurens JILA. I'ope. — 2-e nepepad. — M.:
[Ipocsemenue, 1985. — 184 c.

4. I'ypesuu A.E., UcaeB JI.A., IlonTak JI.C. ®usuka, xumus. 5-6 kiacc — Uzn. «podar, 2011

5. 3emiist u Conueunas cucrema/ Cepust «rpa «3abaBbl B kKapTUHKax» — M3marenscTBo

«Becna-nu3zaiin», 2014

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

000 «M3marensecTBO «IKCMO», 2012

7. Ilepenbman. f. W. 3anumatensHas ¢usuka. — J1.: BAIL. 1994.

8. Tlouwemyuka/ Ilon penakuueit A.Anekcuna, C.MuxankoBa - U3natenbctBo «Ilenaroruka- [Ipeccy,

1993

9. Vcnenckuii JI. ®okycsl. 3aranku. ['onoBonomku.- M.: Cokon, 1996

10. 365 nayunbix sxcrepumentoB.-HinklerBooksPtyLtd, 2010

NHTtepHeT pecypcesl

11. www.youtube.com/user/GTVscience

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