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BBenenune

OcHamienue 0011e00pa30BaTENbHBIX IIKOJI COBPEMEHHBIM AaHaJOTOBBIM M LU(POBHIM
000pyIOBaHUEM SIBIISIETCS MaTepUalibHOW 0a3oil peanuzanuu DenepaibHOTO TOCYAAPCTBEHHOTO
00pa30BaTENbHOIO CTaHJApTa. JTO OTKPHIBAET HOBHIE BO3MOXKHOCTU B YPOUHOM M BHEYpPOUHOI,
BHEKJIACCHOW  JICATCIIBHOCTH U SIBJISIETCS  HEOTHEMJIEMBIM  YCJIOBHEM  (hOpMUPOBAHHS
BBICOKOTEXHOJIOTUYHOM CpeIbl IKOJIbI, 0€3 KOTOPOH CIIOKHO MPEICTABUTh HE TOJIBKO MPO(UIbHOE
oOyyeHHe, HO U COBPEMEHHBII 00pa3oBaTeNbHBIA Mpolecc B 1eiaoM. Paspacraercs mose
B3aMMOJICHCTBUS yUEHUKA U YUUTENS, KOTOPOE PACIIPOCTPAHSAETCS 32 CTEHBI IIKOJIbI B PEAJIbHBIN 1
BUPTyalbHBI couuyM. Mcmomnb3oBanue y4eOHOro 0O0OpyIOBaHHS CTAaHOBUTCS CPEACTBOM
o0ecrieyeHnss ATOrO B3aUMOJCWUCTBUS, TeM Oojiee B YCIOBUAX OOydeHHS TMpeaMeTy Ha
yrIIyONnE€HHOM YPOBHE, MpeanogaraeMoM npoduianzanueid 00yyeHus.

B pamkax HanmoHagbHOTO MpoekTa «OO0pa3oBaHUE» CTANIO0 BO3MOXKHBIM OCHAICHHUE IIKOJ
COBpeMEHHBIM oOopynoBanueM 1eHTpa «Touka pocta». Bueapenue s3Toro o06opynoBaHHA
MO3BOJISIET KAayeCTBEHHO HW3MEHHUTH mpolrecc oOydeHus Ouonoruu. IlosBisercss BO3MOXKHOCTD
KOJIMYECTBEHHBIX HAONIOEHU M ONBITOB JUIsl TOJYYEHHUS JOCTOBEPHOM HWHGPOpMALUU O
OuoJoruueckux Impoueccax U oobekrax. Ha OocHOBE MOIYYEHHBIX 3KCHEPUMEHTAJIbHBIX JAaHHBIX
o0y4yaeMble CMOTYT CaMOCTOSITENIBHO JeJaTh BBIBOABI, 0000maTh pe3yibTaThl, BBISBIATH
3aKOHOMEPHOCTH, YTO Ha Hall B3IJSJ, CHOCOOCTBYET IOBBILIEHUIO MOTHUBALUU OOy4YEHUS
IIKOJIbHUKOB.

Bricokass crmokHOCT  pabOTBI € COBPEMEHHBIM IH(POBBIM, 0OECIEUeHHE €ero
paboToCIOCOOHOCTH, HEIOCTaTOYHOCTh METOJIMYECKOTr0 obecnedeHus: — BCE 3TO 3a4acTyio
BCTYIAaeT B MPOTHBOPEYHE C HEIOCTATOYHOCTHIO HWH(MOPMAIMOHHBIX W HMHCTPYMEHTAIBHBIX
KOMIIETeHIIMI Tenarora. PaspemieHne JaHHOTO KOH(IIMKTa BO3MOXKHO B  TPAKTHYECKOU
NEeSITeTbHOCTH, B BBHIMOJHEHUH JEMOHCTPALIMOHHBIX M JIAOOpaTOPHBIX pPadOT, OpraHU3aLUU
7a00paTOPHOTrO HJKCIEPUMEHTa, B OPraHu3allid MPOEKTHOM U  yueOHO-HCCiIe0BaTeIbCKON
JesITeIbHOCTH oOydarommxcs. B mporecce sKkCiepuMeHTaIbHOM paboThl ydaliuecs: MpuoOpeTaroT
OTIBIT TIO3HAHUSI PEATbHOCTH, SBIISIOIIUICS BaXHBIM ATAarloM (OPMHUPOBAHHUSA y HHUX YOCKICHUH,
KOTOpBIE, B CBOK O4Y€peab, COCTaBJISAIOT OCHOBY HAay4HOTO MHPOBO33peHHs. B To xe Bpems
oTpalaTbIBaeTCs METOJMKA IIOCTAHOBKM DJKCIIEpUMEHTAa. TemaTuka paccMaTpuBaeMBbIX
DKCIEPUMEHTOB,  KOJMYECTBEHHBIX  ONBITOB,  COOTBETCTBYET  CTPYKTYpE  INPUMEPHOHN
o0pa3oBaTeNbHOW NpOrpaMMbl Mo OHONOTHH, cojaepkaHuio dDenepaqbHOr0 TOCYAAPCTBEHHOTO
obpa3zoBatensHoro crangapra (OI'OC) ocHoBHOTO 0061IETO 0Opa30BaHUS.

[TocraBnseMble B IIKOJIBI COBPEMEHHBIE CpeACTBa OOyueHHs, B paMKax IMpOeKTa IeHTpa
«Touka pocta», cofepkaT Kak ye H3BECTHOE 000pylOoBaHME, TaK M NPHUHLIMIIHAIBHO HOBOE.
[Tpexne Bcero, 310 1UGpPOBLIE TabopaTopun ¢ HaOOpaMH JaTYUKOB, MO3BOJIAIOLINE MPOBOAUTH
U3MEpeHus: (U3NYECKUX, XMMUYECKHX, (PU3MOJIOTMYECKUX IMapaMeTpOB OKpY’Karolieid cpeabl U
opraHu3MoB. B ocHOBYy 00pa3oBaTeslbHOM MMpOrpamMMbl 3aJI0KEHO MPHUMEHEHHE IU(PPOBBIX
nabopatopuil. MHOTONIETHsSIsI  NpakTHKa  HCHOJBb30BaHMA  IUQPPOBBIX  JabopaTopuili U
MHUKPOCKOIIMYECKOM TEXHUKH B WIKOJIE IIOKa3aja, YTO COBPEMEHHBIE TEXHUYECKHE CpEICTBa
0o0y4yeHHMsI HOBOTO IIOKOJIGHUS IO3BOJISIIOT JOOMTHCS BBICOKOTO YPOBHSI YCBOCHHS 3HaHUH,
(GopMHpOBaHUS TNPAKTUYECKMX HABBIKOB OHOJIOTMYECKHUX HCCIEI0BaHUM, YCTOMYMBOro pocTta
MIO3HABATEILHOTO HMHTEpeca IIKOJBHUKOB U, KaK CIEACTBUE BBICOKOIO YpPOBHS Yy4eOHOI
MOTHBAIIH.



ean u 3apaun

. peanu3anysi OCHOBHBIX 00I11€00pa30BaTEe/IbHBIX IPOrpaMM IO Y4eOHBIM IpeAMeTaM
€CTeCTBEHHO-HAYYHOW HAINpPaBICHHOCTH, B TOM 4YHCJIE B paMKaX BHEYPOUHOW JEATEIbHOCTH
00ydJaromuxcs;

. BOBJICUCHHUE YUALTUXCS U MEAArOTHYECKUX PAOOTHUKOB B MPOEKTHYIO IEATEIBHOCTD;

. HOBBIIIEHUE MPO(ECCUOHANTBHOTO MacTEePCTBA NEAarornyeckux paboOTHUKOB LIEHTpa,
peaTu3yIoLUNX OCHOBHBIE U JONOJHHUTEIbHBIE 00111e00pa30BaTEIbHBIE IPOTPAMMBI.

Co3nanne neHtrpa «Touka pocra» mpeanosaraeT  pasBUTHE  00pa3oBaTeIbHOMN
UHPPACTPYKTYpbl ~ 00IIeo0pa3oBaTeIbHOM ~ OpraHu3alMd, B  TOM  YHCIE  OCHAIICHUE
00111e00pa30BaTeIbHON OpraHu3aluu:

. 000pyI0BaHUEM, CPEACTBAMU OOYYEHHUsI M BOCIIUTAHMS Ui U3ydeHHUs (B TOM YHCIIE
HKCIIEPUMEHTAIILHOT0) TPEIMETOB, KYPCOB, JHUCUMUIUIMH (MOIYyJEH) eCTeCTBEHHO-HAYYHOU
HalpaBIEHHOCTH IIPU  peaJi3allid  OCHOBHBIX  0O0II€00pa3oBaTENbHBIX  [pPOrpaMM U
JIOTIOJTHUTEIIBHBIX 0011e00pa30BaTeIbHBIX MPOrpaMM, B TOM YHCIIE ISl PACIIMPEHUs COJACPKAHUS
yueOHoro npenmeta «buonorus»;

. 000pyI0BaHUEM, CPEICTBAMH OOYYECHHUS W BOCIHTAHUS IS PEATH3AIMH IIPOrPaMM
JIONIOJIHUTEIBHOI0 00pa30BaHUs €CTECTBEHHO-HAYUYHOM HalpaBIEHHOCTEH;

[IpodwunbHbli KOMIIEKT 00OpyInoBaHUs obOecreunBaeT APQPEKTUBHOE JTOCTHIKECHUE
00pa30oBaTeNbHBIX  Pe3yJbTaTOB  OOYYAlOIMMHUCS [0 IMporpaMMaM  €CTECTBEHHO-HAay4yHOU
HaIpaBJICHHOCTH, BO3MOXKHOCTD YIITYOJIEHHOTO N3YUEHHS OTACIBHBIX MPEIMETOB, B TOM YHCIIE IS
dopmupoBaHus  U300pETATENBCKOrO, KPEATUBHOIO, KPUTUYECKOTO  MBIIUICHUS, Pa3BUTHUS
(GYHKIMOHATBHOH TPAaMOTHOCTH y OOYyYaroIIMXCs, B TOM 4YHCIE E€CTECTBEHHO-HAYYHOH U
MaTeMaTHYECKOM.

OKCIIEpUMEHT SBJISIETCS MCTOYHMKOM 3HAHMM M KPUTEPUEM HX HMCTHHHOCTH B HayKe.
Konuenmus coBpeMeHHOro o0pa3zoBaHus 110Ipa3yMEBAET, UTO B y4€OHOM AKCIIEPUMEHTE BEYILYIO
POJIb JOJDKEH 3aHATh CAMOCTOSATENIbHBINA UCCIIe10BATEIbCKUI YUEHUUECKUI SKCIIEPUMEHT.

COBpeMeHHI)IG OKCIICPUMCHTAJIBHBIC UCCIICAOBAHUA 10 OHoJIOTHH YKC€ TPYAHO IMPEACTABHUTH
0e3 HCIHOJb30BAaHUS HE TOJIBKO AHAJIOTOBBIX, HO M IM(PPOBBIX H3MEPUTENBHBIX Mpubopos. B
®enepallbHOM rocynapcTBEHHOM oOpa3oBareinbHoM cranaapre (PI'OC) nponucaHo, 4YTo OAHUM U3
YHUBEPCAJbHBIX Y4EOHBIX JEHCTBUN, NpPHOOpETaeMbIX Y4YallUMHUCS JOJDKHO CTaThb YMEHHE
(IIPOBCACHUA OIIBITOB, IPOCTBIX OSKCIICPUMCHTAJIbHBIX I/ICCJICI[OBaHI/IfI, MMpAMBIX W KOCBCHHBIX
U3MEPEHUH C UCTOIb30BaHUEM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENIBHBIX IPUOOPOBY.

VY4eOHbIi HKCIEPUMEHT 110 OMOJIOTUH, TPOBOAUMBIN Ha TPaJIUIIMOHHOM 000py10BaHUH, O€3
IPUMEHEHUS UPPOBBIX Ja00OPATOPUii, HE MOXKET MO3BOJIUThH B IIOJHOW Mepe PEIIUTh BCE 3aa4l B
COBPEMEHHOM 1IKOJIE. DTO CBSI3aHO C PSIIOM IPUYMH:

. TPAAUIIMOHHOE IIKOJIBHOE OOOpYJOBaHHWE H3-32 OrPAHHYECHHUS] TEXHUYECKHX
BO3MOXHOCTEHN HE IO3BOJISAET MPOBOAUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEA0BAHMUS;

. JUTUTEIIBHOCTD MPOBEACHUS OMOJIOTUUECKUX UCCIIEOBAHUI HE BCET/Ia

J COTJIacyeTCsl C JUIMTETbHOCTHIO YUeOHBIX 3aHSATUH;

. BO3MOXXHOCTh MPOBEICHUS MHOTUX HCCIEIOBAHHI OTpaHHUYMBAETCS TPEOOBAHUSIMHU

TEXHUKH 0€30MacHOCTH U JIp.

Hudposas mabopaTopusi MOJIHOCTHIO MEHSET METOAUKY U COJIEPKaHUE IKCIIEPUMEHTAILHOM
JeSITeIbHOCTH U PElIaeT BhILIenepeyrcieHHbIe MpooseMsl. [IInpokuil criekTp JaTYMKOB MO3BOJISIOT
yyaluMcsl 3HAKOMHUTBCS C TMapamMeTpaMud OMOJIOTHMYECKOro OJKCIHEpUMEHTa He TOJbKO Ha
KayeCTBEHHOM, HO M Ha KOJHMYECTBEHHOM YpoBHe. LludpoBas mabopaTopusi MO3BOJSET BECTU
JUIMTENIBHBIA SKCIEPUMEHT JaXXe€ B OTCYTCTBMM JKCIIEPUMEHTATOpa, a 4YacTOTa UX W3MEPEHHU
HEIOBJIACTHA YEJIOBEYECKOMY BOCIIPUATHIO.

B npouecce hopMupoBaHus 3KCIEPUMEHTAIBHBIX YMEHUHM YUEHUK 00y4YaeTcs peACTaBIIsATh
uHpopManuio 00 UCCIeIOBAaHUN B YETHIPEX BUIAX:



b B Bep6aan0M: ONMHUCBIBATH JKCIHCPUMCHT, CO3JaBaTb CJIOBCCHYIO MOJICIIb
9KCIICPUMCHTA, (bHKCPIpOBaTB BHUMAaHHC HA U3MCPACMBIX BCIIMUYNHAX, TCPMHUHOJIOTUH;

. B TaOJIMYHOM: 3alOJHATh TaOJMLbl JAHHBIX, JIEXKAIIUX B OCHOBE IOCTPOCHMS
rpaduKoB (IIPHU ATOM Y YHaIUXCsl BOSHUKAET IIEPBUYHOE MPEJICTABICHIE O MacIITabax BEJIMYNH);
. B rpauueckoM: CTpouTh rpauKu 10 TaOJUYHBIM JaHHBIM, YTO JAET BO3MOXHOCTb

nepexoaa K BBIABMIKCHUIO THIIOTEC3 O XapaKTCPEC 3aBUCUMOCTH MCKAY BCIMYHMHAMU (HpI/I 3TOM
YUUTENb IIOKa3blBa€T MPEUMYIIECTBO B BHU3YyaJIH3allUUd 3aBUCUMOCTEH MEXAy BEIUYMHAMH,
HarjIAJHOCTh U MHOI‘OMepHOCTB); B BHUJAC MAaTCMaTUYCCKUX ypaBHeHHﬁI JaBaThb MAaTEMAaTHYCCKOC
OIMCaHNEe B3aMMOCBS3H BEJIMYHH, MaTeMaTH4ecKoe 0000IIeH E.

. dbopMUpOBaHUE HCCIEAOBATEIHCKUX YMECHHH YUYalIMXCs, KOTOPHIE BBIPAKAIOTCS B
CIIEIYIOIINX JACUCTBUSX:
onpeesaeHue mpooIembl;
MOCTaHOBKA MCCIIEIOBATENILCKOMN 3a/1a4u;
IUTAaHUPOBAHKE PEIICHUS 33/1a4H;
MOCTPOEHUE MOJIETIEH;
BBI/IBIDKEHUE TUIIOTE3;
AKCIIEPUMEHTAJIbHAS IPOBEPKA TUIIOTES;
aHaAJIU3 IaHHBIX YKCIIEPUMEHTOB UM HAOIIOICHHIA;
(GopMyIMpOBaHUE BBIBOJOB.

PN AEWNR

[Tocrmeanue roabl y ydamuxcs HaOJFOJAaeTCs HU3Kas MOTHBALUS WM3YYCHHSI €CTECTBEHHO-
HAYYHBIX JUCIUIUIMH M KaK CJICJICTBHE TaJICHIE KauyecTBa 00pa30BaHMsL.

[TocraBnsieMble B IIKOJIBI COBPEMEHHBIC CpeACcTBa OOydeHUs, B pamKkax mpoekra «Touka
pocTay, colepKaT Kak y>Ke XOpOIIO U3BECTHOE 000pyI0BaHUE, TaK U MPUHIUIHAIBHO HOBOE. JTO
upoBble TA0OPATOPHH W JIaTYMKOBBIE CHCTEMBL. B OCHOBY 00pa3oBaTelbHON MPOrpaMMBbI
3aJI0)KCHO TIPUMEHECHHE IUQPPOBBIX Jiaboparopuii. TemaTnka TNPEIOKEHHBIX SKCIIEPUMEHTOB,
KOJIMYECTBEHHBIX OIBITOB, COOTBETCTBYET CTPYKTYypE MPUMEPHOIM 00pa30BaTEIbHON MIPOTPaMMBbI TI0
ouosiorun, conepxxanuto denepanbHOro rocyaapcTBEHHOTO 00pazoBaTenbHOro cranaapra (GI'OC)
OCHOBHOT0 00111eT0 00pa30BaHMS.

PaccMoTpeHHBIE OMBITBI MPONUTH IMUPOKYI anpoOamuio. MHOTONETHSS —IpaKTUKa
MCIIONIb30BaHUsl XUMUYECKHX mpuOopoB, [1JI B mikone mokasana, 4YTOo COBPEMEHHBIE TEXHHUECKHE
cpencTBa OOYYECHHS HOBOTO TIOKOJICHHUS TIO3BOJISIIOT JIOOMTHCS BBICOKOTO YPOBHSI YCBOCHHS
yueOHOro Marepuana, YCTOMYMBOTO pOCTa TO3HABATEILHOTO MHTEpeca MIKOJIBHUKOB, T.€.
MPEOI0IETh TE MPOOJIEMBI, O KOTOPBIX TaK MHOTO TOBOPST, KOTJIa PeYb 3aXOIUT O COBPEMEHHOM
IIKOJIbHOM OMOJIOTHYECKOM 00pa30BaHuUU.
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1. MeTtoznl ucciienOBaHMil B OMOJIOTHH.
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NoukwnN

JlanHble pa3fenbl BBIOpaHbl ¢ Y4ETOM HanboJiee MIUPOKUX BO3MOKHOCTEN MO MPUMEHEHUIO
oOopynoBanusi neHTpa «Todka pocTa» Kak JUlsl MpOBEAEHUs J1abOpaTOpHBIX PaboOT, Tak M A
JEMOHCTPAllMOHHOTO  JKCIepuMeHTa. Kpome Toro, mnepedyucieHHble pasfeibl  00JIajaroT
HauOOJBIIMM TMOTEHLUUAIOM JJIi OpraHu3allMy NMPOEKTHOW M HCCIEI0BATEIbCKONW IEATEIbHOCTH
oOyuaromuxcs. buonornueckoe HabIIOIEHNE U SKCIIEPUMEHT IPOBOASITCS B (hopMe J1abopaTOPHBIX
U JIeMOHCTpanuil. JleMOHCTpallMOHHBIM SKCIEPUMEHT IPOBOIUTCS B CIEAYIOUINX CIydasX:

1. UMeEIOIIeeCs B HATMYUU KOJIMYECTBO MPUOOPOB U HUGPPOBBIX TaTUNKOB HE MMO3BOJISIET
OpraHU30BaTh HHAUBUAYAIbHYIO, TAPHYIO WIH IPYNIOBYIO J1a00paTOpHYyIO paboTy;

2. HKCHEPUMEHT MMEeT HEOOJBIIYI0 MPOAOKUTENBHOCTh U CIOXKHOCTh M BXOAWT B

CTPYKTYPY YpOKa.

IIporpamma cocraBJjieHa Ha 68 yacoB ¢ 5-9 kaacc.

OOpaszoBarenbHasi MmporpaMma O00€CHEeuMBaeT CO3HATEIbHOE YCBOGHHE YYaIUMUCS
BOKHEUIINX OWOJOTHYECKUX TOHSTHIA, 3aKOHOB M TEOpHH, (OPMHUPYET MPEACTABICHHE O POJIH
OMOJIOTHH B TO3HAHWU XMBOTO MHUpPAa U B JKM3HU dYenoBeka. OCHOBHOE BHHMAaHHUE YJENsAeTCS
CYILIHOCTU OMOJOTHYECKHX SBJICHH, MPOLIECCOB U METOJIaM MX U3YUYEHHUS.

CrtpykTypa MpeacTaBIEHHBIX Ja0OpaTOpHBIX paboT OTpakaeTcsl MOCIeI0BaTEeIbHOCTD
U3yUYEeHHsI U COJiepKaHus Onosoruu B 5—8 kiaccax.
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B 5—7 xmaccax ydammecs y3HAIOT, 4Ye€M >KHUBasg MNPUPOAA OTIMYACTCA OT HEXKHBOM;
MOJy4aloT OOIIMe MPEACTaBICHUS O CTPYKType OMOJIOTHYECKOM Haykd, €€ HCTOPUU U METojaax
UCCIICIOBaHMsl, LIapCTBaX >KMUBBIX OPraHU3MOB, Cpelax OOMTaHUS OPraHU3MOB, HPABCTBEHHBIX
HOpMax M MPHUHLMIIAX OTHOUIEHUS K MPUPOJE. YUaluecs MoJydatoT CBEAECHUS O KIETKE, TKaHAX U
opraHax, o Ipoleccax >KU3HEAEATEIbHOCTH OPraHU3MOB, 00 YCIOBHAX XM3HHM M Pa3HOOOpa3zuu
KUBOW MPUPOBI, & TAKXKE O CTPOCHUU, KU3HEACATEIBHOCTH U MHOrooOpa3uu GakTepuil, rpudoB,
pacTeHuil U )KUBOTHBIX.

OcHOBHOE cofepkaHue Kypca 8 Kiacca HarpaBlIeHO Ha (popMupoBaHHE y OO0y4aromIUXCs
3HAaHUM U yMeHHH B 00JacTH OCHOB aHATOMMH, (PM3UOJOTMM U TUTHEHBl YEJIOBEKa, peaau3aluu
YCTAaHOBOK Ha 370pOBbIM 00pa3 xu3HH. ColepkaHuWe Kypca OpPHEHTHPOBAaHO Ha yriayOieHue u
pacuMpeHye 3HaHuH, 00yJaroIuXcsi O MPOSBICHUM B OPraHU3Me YEJIOBEKa OCHOBHBIX JKU3HEHHbIX
CBOICTB, IIEPBOHAYAJILHBIE NIPEACTABIEHUS O KOTOPBIX OBLIM MOJIYYEHbI B 5—7 Kiaccax.

OcHoBHOE cojiepkaHue Kypca OMoj0ruu 9 kiiacca MOCBSILIEHO OCHOBaM oOIIeld OMOJIOruu.
OHo HampaBieHO Ha 00001IeHHe OOMMPHBIX (PAKTUYECKUX 3HAHUN U CTICIUAIBHBIX MPAKTUYECKUX
yMeHuH, cOpMUPOBAHHBIX B MPEABIIYLINX KIaccaX, TECHO CBA3aHO C pa3BUTHUEM OMOIOIMYECKON
HayKH B LIEJIOM U XapaKTepU3yeT COBPEMEHHBIN YPOBEHD €€ pa3BUTHUA.

OnHUM M3 OCHOBHBIX HPUHIMIIOB IOCTPOEHUS IPOrpaMMbl  SIBISETCS  IPUHLUI
JOCTYITHOCTH. ODKCHEPUMEHTAIbHbIE JaHHbIC, IIOJIyUEHHbIE YyYalllUMHUCA IPU BBINOJIHEHUU
KOJINYECTBEHHBIX OIIBITOB, IMO3BOJIAIOT YYaIMMCSl CaMOCTOSTENIHO JI€1aTh BBIBOJIbI, BBISBIIATH
3aKoHOMepHOCTH. [loaxonpl, 3ajoKeHHbIE B COAEpPKAHME MPOrpaMMbl Kypca, CO3/atoT
HEO0XO/IMMBbIE YCIIOBUS JUIsI CUCTEMHOIO YCBOEHMS YHYaIllMMHUCS OCHOB HAayKH, I oOecredeHus
pPa3BHUBAIOIIETO UM BOCIUTHIBAIOLIETO BO3JEHCTBUS OOy4YEHMS Ha JIMYHOCTh Yy4Yalllerocs.
dopmupyemble 3HaHMS JOJDKHBI CTaThb OCHOBOW CHCTEMbl YOSXKICHMH HIKOJIbHMKA, SAPOM €ro
HayYHOT'O MUPOBO33PEHMUSL.

OOpasoBarenbHas OporpaMMa I03BOJISIET MHTETPUPOBATh peajiu3yeMble 37eCh MOIXOMbI,
CTPYKTYpPY M COJEpKaHuE IPHU OpraHu3anuu o0ydeHus Ouosioruu B 5—9 Kiaccax, BBICTPOEHHOM
Ha 0a3e m000ro U3 TOCTYMHBIX Y4eOHO-MeToArnuecKuX KomIuiekcoB (YMK).

Hcnons3oBanue obopynoBanus neHtpa «Touka pocra» mpu peanusauuu gaHHou OI1
MO3BOJISIET CO3AATh YCIOBUS:

. JUISL PaCHIMPEHUs COJEPKAHUS IIKOIBHOTO OMOJIOrMYECKOro 00pa3oBaHMus;

. JUI TIOBBIIICHUS TTO3HABATEIBLHOM AaKTHMBHOCTH OOYYaIOMIMXCS B €CTECTBEHHO-
Hay4HOI obnacTu;

. JUIsL pa3BUTUSA JIMYHOCTH peOeHka B Impolecce o00ydeHHs OHOJIOTHUH, €ro

crocoOHOCTeH, (OpMUPOBAaHUS U YIOBJIETBOPEHHUS COLMAIBHO 3HAYMMBIX HWHTEPECOB U
MOTPeOHOCTEH;

. IUTsE pabOThI ¢ OIapEHHBIMU LITKOJIBHUKAMHU, OPTaHU3AIMH X Pa3BUTHS B PA3IUYHBIX
obnacTsax o0pa3oBaTeNbHOMN, TBOPUYECKON JAEATEIHHOCTH.

[Tpumensst uudpoBsie 1a00paTOPUU Ha ypoKax OWOJIOTHH, YYalIMeCs CMOTYT BBIOTHUTH
MHO>KECTBO JTAOOPATOPHBIX PabOT M IKCIIEPUMEHTOB IO MPOTPAMME OCHOBHOM IIKOJIBI.

buoJjiorusi pacreHuii:

bixanue nuctbeB. [Ipixanue kopHeil. [lormomenue Boxapl KopHsAMu pacteHuil. KopHesoe
napienue. Mcnapenune Boabl pacteHusiMU. PoTocuHTE3. [[pIxaHue ceMsiH. Y CIIOBHS TPOpPACTAHUS
cemsiH. Ternomo0uBbIe U XOJIOIOCTOMKIE PaCTEeHHS.

3o0s0rusn:

I/IsyquHe OOIHOKJICTOYHBIX XHUBOTHBIX. I/IsyquMe BHCIITHECT O CTpOeHI/ISI JOXKIEBOT'O qeprl,
HaOII0/IEHUE 32 €Tr0 MepeABMKCHUEM U PEaKIMsIMHI Ha BHEIIHUE pa3/ipakeHus. MzydeHue cTpoeHus
MOJITFOCKOB IT0 BJIAXKHBIM TIpernaparaM. V3ydenue MHOTooOpa3us WICHHCTOHOTHX IO KOJUICKIIHSIM.
W3ydyeHue cTpoeHHs] pBIO MO BIXHBIM TpenaparaMm. V3yuenue crpoeHusi ntull. W3ydenue



CTPOCHMSI MJIEKONUTAIOIINX [0 BIAXKHBIM IpenapataM. BoJHble XUBOTHBIE. TENIOKPOBHBIE H
XOJIOTHOKPOBHBIE KUBOTHBIE

YeJ10BEK U €10 310pOBbe:

Nzyuenmne kposooOpamienus. Peaxiust CCC Ha J03MPOBAHHYIO HArpy3Ky. 3aBUCHMOCTD
MEXJy Harpy3kol M ypOBHEM »3Hepreruyeckoro oobmena. ['azooOMeH B JnErkux. MexaHU3M
nérounoro apixanus. Peakmus JIC Ha (usmueckyro Harpy3ky. JKu3HeHHass EMKOCTh JIETKHUX.
BrinenutenbHas, ApixateiabHas U TepMoperynaropHas (GyHkius koxu. JleiictBue (hepMeHTOB Ha
cyOcTpart Ha mpuMepe Kataiassl. [I[prcoco0IeHHOCTh OpraHu3MOB K cpezie OOMTaHMUS.

OO0mas OuoJiorus:

JleiicTBre ¢epMEeHTOB Ha cyOCcTpar Ha nmpumMepe Katanassl. Paznoxenue H2O.. Bousuue pH
Cpelbl Ha aKTUBHOCTH (pepMeHTOB. DaKTOPHI, BIUSIONINE HAa CKOPOCTH Tpoliecca POTOCHHTE3A.

W3ydyeHue KIETOK U TKaHEW pacTEHUI M KUBOTHBIX HA TOTOBBIX MHUKpOIIpEnaparax U ux
onrcanue. BrlsBlIeHNE N3MEHYNBOCTH Y OPraHU3MOB. BEIsSIBICHHE IPUCIIOCOOJICHUN Y OpraHU3MOB
K cpejie oOuTaHus (Ha KOHKPETHBIX MpUMepax ).

IInanupyemsle pe3yJbTaThl 00yUeHHs 10 KypCy:

[IpeiMeTHBIE PE3YJILTATHI:

1) (dopMHpOBaHHE IIEHHOCTHOTO OTHOLIEHHS K JKUBOW MpHUpOJE, K COOCTBEHHOMY
OpraHu3My; MOHMMAaHHE POJH OHOJOTUH B (POPMHUPOBAHMH COBPEMEHHOH €CTECTBEHHOHAYYHOUH
KapTUHBI MUDA;

2) YMEHHME NPUMEHSATh CUCTEMY OHOJIOTMYECKUX 3HAHWH: PACKpPbIBaTh CYIIHOCTb
KUBOI'O, Ha3bIBaTh OTJMYHUS JKUBOTO OT HEKUBOTO, IEPEUUCHIATH OCHOBHBIE 3aKOHOMEPHOCTHU
opraHuszanuy, (QyHKIMOHUPOBAHUS OOBEKTOB, SIBIECHUN, MPOLIECCOB JKUBOM  MPUPOJBL,
SBOJIIOLIMOHHOTO PAa3BUTUS OPraHUYECKOr0 MHUpPAa B €ro €AMHCTBE C HEXKUBOM MPUPOIOH;
c(OpPMUPOBAHHOCTh  IPEJCTAaBICHUM O COBPEMEHHOW TEOPUM D3BOJIOLUMH U  OCHOBHBIX
CBU/IETEJIbCTBAX HBOJIOLMM;

3) BJIQJICHHE OCHOBAMM IOHATUHHOIO amnmapara M Hay4yHOro s3bIka OWOJIOTUHU:
UCIOJIb30BAaHUE HW3YYEHHBIX TEPMUHOB, IMOHSATUH, TEOPHH, 3aKOHOB M 3aKOHOMEpPHOCTEH s
00BSICHEHUS HAOJII0TAEMBIX OMOJIOTUYECKUX 0OBEKTOB, SIBJICHHUI U MPOIECCOB;

4) NOHUMaHWE CHOCOOOB TMOJIyueHHs] OHOJOTMYECKMX 3HAaHUM; Halu4yhe OIbITa
MCIIOJIb30BAaHUSI METOJIOB OMOJIOTHH C LIETIBI0 U3YUEHUS )KUBBIX 00BEKTOB, OMOJOTHYECKHUX SBJICHUI
U TIPOLECCOB: HAOJIOJICHHE, OMUCAHUE, MPOBEJAECHUE HECIOKHBIX OHOJIOIMYECKHX OIBITOB U
HKCIIEPUMEHTOB, B TOM UYHCJIE C HCIOJIb30BAHMEM aHAaJOTOBBIX M HHUPPOBBIX MpHOOPOB U
WHCTPYMEHTOB;

5) YMEHHE XapaKTEPU30BaATh OCHOBHBIE I'PYIIIBI OPraHU3MOB B CUCTEME OPTaHUYECKOTO
Mupa (B TOM 4MCIE BHUPYCHI, OaKTepuu, PacTeHMs, TPUObI, KUBOTHBIE): CTPOCHHE, IPOILIECCHI
KU3HEJEATEIIBHOCTH, UX IPOUCXOXKICHNE, 3HAUYCHHUE B IPUPOJIE U KU3HU YETIOBEKA;

6) yMeHHE OOBSICHATH IOJIOKEHHE YelIOBEKa B CHCTEME OPTraHWYecKOro Mupa, ero
IIPOUCXOXKIECHNUE, CXOACTBA M OTJIWYMS YEIOBEKa OT >KMBOTHBIX, XapaKTEpPU30BaTb CTPOCHUE U
MIPOLIECCHl KU3ZHEJCSATENIbHOCTH OpPraHu3Ma 4YeJIOBEKa, €ro MPHUCIOCOOJEHHOCTh K Pa3IndYHbIM
HKOJIOTHYECKUM (aKTOpam;

7) YMEHHUE OMHUCHIBATH KJIETKU, TKAHU, OPTraHbl, CUCTEMBI OPTaHOB M XapaKTEPU30BaTh
Ba)KHEHIIIMe OMOJIOTHYECKHE MPOLIECCHl B OpraHU3MaX PaCTeHH, )KUBOTHBIX U YEJIOBEKa;
8) c(hOpMUPOBAHHOCTh TPEJCTABICHUNA O B3aWMOCBS3U HACIEAOBAHUS TMOTOMCTBOM

NPU3HAKOB OT POJUTEIBCKUX (OPM C OpraHM3aluedl KIETKH, HaJMYMeM B HEHl XpOMOCOM Kak
HOCHUTEJICH HaCIeACTBEHHONM WH(pOpMamuu, 00 OCHOBHBIX 3aKOHOMEPHOCTAX HAaCJIEeIOBaHUS
NPU3HAKOB;

9) c(OpMUPOBAHHOCTh MPEJCTaBICHUH 00 OCHOBHBIX (PAKTOpaxX OKpY’Karollel Cpelibl,
UX POJIM B XKU3HEAEATENBHOCTH M HBOJIOIMU OPraHU3MOB; MPEJCTAaBICHHE 00 aHTPOIOT€HHOM
dakrtope;



10)  chopMHUPOBAHHOCTH MPEACTABICHUI 00 SKOCHCTEMax W 3HAUYCHUH OMOpPa3HOOOpa3us;
0 TJO0ANBHBIX JKOJOTHYECKHX MPOOIeMax, CTOSANIMX TIEpe] YEIOBEYECTBOM M CIOCO0aX WX
MIPEOOIICHHUS;

11)  ymenume pemarh ydeOHBbIE 3aaydl OWOJIOTHYECKOTO COACp)KaHUS, B TOM YHCIE
BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3H, NMPOBOIUTH PAacyEThl, JejaTh BBIBOABI HA OCHOBAaHUU
MOJIy4EHHBIX Pe3yJIbTaTOB;

12)  ymenue co3faBaTh M MPUMEHITh CJIOBECHbIE M TIpaduyecKkue MOJENH JUIs
OOBSICHEHUS] CTPOCHHUS )KUBBIX CUCTEM, SIBJICHUN U MTPOLIECCOB KUBOU MPHUPOIBI;

13) noHMMaHME BKJa/la POCCUNMCKHX U 3apyOekHBIX YUEHBIX B PA3BUTHE OMOIIOTUYECKUX
HayK;

14)  BnajgeHue HaBbIKaMU paboThl ¢ uHGOpManuel OHOJIOTHMYECKOTO COJepKaHUs,
MPEJICTABICHHON B pa3HoOi ¢opme (B BUIAE TEKCTa, TAaOMUYHBIX JaHHBIX, CXEeM, TpaduKOB,
quarpamMm, Mojesei, u300paxeHHi), KPUTHYECKOro aHanu3a HHGOpMalud U OLEHKU ee
JIOCTOBEPHOCTH;

15)  yMmeHHMe IUTaHUPOBATh IO PYKOBOJICTBOM HACTaBHHKA W MPOBOIUTH YdeOHOE
UCCJIEIOBAaHUE WJIM TPOEKTHYI0 paboTy B 00JacTH OHMOJOTMHM; C yYE€TOM HaMEUEHHOW Ienu
dbopmynupoBaTs mpodIEMy, THUIIOTE3Y, CTaBUTh 3aJadd, BBIOMpATh aJIeKBaTHBIE METOABI IS WX
pemieHus, GopMyIupOBaTh BHIBOJIBI; ITYOIUYHO MPEICTABISITH MOJTYYCHHBIE PE3YNIbTaThI;

16) yMeHHME HMHTErpHpPOBATH OWOJIOTMYECKHE 3HAHUS CO 3HAHMSMH JPYTHX Y4eOHBIX
MPEIMETOB;

17)  chopMHUpPOBaHHOCTH OCHOB JKOJIOTUYECKOU IPAMOTHOCTH: OCO3HaHue
HEOOXOUMOCTH JCUCTBUN MO COXPAHEHUIO OMOpPa3HOOOpPa3Usi U OXpaHe MPHUPOAHBIX IKOCHCTEM,
COXPaHEHHIO U YKPEIUICHUIO 370POBbS YEIOBEKa; yMEHHE BBHIOMPATH IIeJIEBbIE YCTAHOBKH B CBOHMX
JNEUCTBUSX M TOCTYNKAaX IO OTHOLIEHUIO K JKMBOW MPUPOJE, CBOEMY 3JI0POBBIO U 3J0POBBIO
OKPYKaIOIINX;

18)  yMmeHHE HCMONB30BaTh MPHOOPETEHHBbIC 3HAHHWS W HABBIKK JUIsI 3JJ0POBOrO 00pasa
KHU3HH, COATAHCUPOBAHHOTO MUTAHHUS U (PU3MUYECKON aKTHBHOCTH; HETIPUATHE BPEIHBIX MPUBBIUEK
Y 3aBUCHMOCTE; YMEHHE MMPOTUBOCHCTBOBATh JDKEHAYYHBIM MAaHUITYIISALUAM B 00JIACTH 37]0POBbS;

19)  oBnazeHue nNpUEMaMU OKa3aHMUsI [E€PBOMl TIOMOILM 4YEJIOBEKY, BBbIpAIlIMBaHU
KYJBTYPHBIX PACTEHHH U yX0/1a 3a JOMAIlHUMH KUBOTHBIMHU;

Temarnueckoe MIaHUPOBAHUE K-Bo | knacc | npumeuanue
4acoB

MUKPOCKOITMYECKHWE NCCIIEAOBAHU 4 5

JlaGopaTtopHast pabota Ne 1«IIpuroroBnenue npenapara 2 5

KJIETOK COYHOM YelTyH JTYKOBHIIBI JTYKa»

JlaGopaTtopHast pabota Ne 2 «CtpoeHue pacTUTeIbHON 2 5

KIICTKI»

®U3UOJIOr' M PACTEHUN 8 6

JlaGopatopHas pabota Ne 1 «JIpIxanue pacTeHuii» 2 6

JlaGopaTtopHnast pabota Ne 2.«3aBUCHMOCTh TpaHCITUPAIIUH 1 2 6

TEMIEPATYpPhl OT MJIONMIAAH MOBEPXHOCTH JIHCTHEB)

JlaboparopHas padota Ne 3.« cmapeHue BOJIbI TUCTHSIMH IO U | 2 6

10CJIE MOJTNBAY.

JlabopatopHas padota Ne 4. «3Ha4eHNE KYTUKYIIBI U IPOOKH B | 2 6

3aIlUTe PaCTEHUH OT UCTTAPEHUS

MUKPOCKOITMYECKHWE NCCIIEAOBAHU A 4 7

JlaboparopHuas padota Ne 1«CpaBHUTEIIbHAS XapaKTePUCTHKA | 2 7

OJIHOKJICTOYHBIX OPTaHU3MOBY

JlaGopaTtopnast pabota Ne 2 «OcoOGeHHOCTH BHYTPEHHETO 2 7

CTPOEHUS T0KJIEBOTO YEPBSI»

OUN3NOJIOT' A UEJIOBEKA 17 8




Orenka (pU3HOIOTHYECKUX PE3EPBOB CEPACIHO-COCYIUCTOM
CUCTEMBI:

JlaGoparopnas padota Ne 1. «/3yueHue paboThl OpraHoB
KPOBOOOPALIICHUS .

JIaGoparopnas pabota Ne 2 «Hapymienrne kpoBooOpamieHus
IPY HAJIO)KCHUH JKTYTay

JlaboparopHnas padota Ne3 «3mepenue aprepuanbHOro
JIaBJICHUs MPpU oMoty 1udpoBoit tadboparopun Releonlite”

Jlaboparopuas pabota Ne 4 « DyHKIIMOHAIBHEIE TPOOKI HA
PEaKTUBHOCTD CEPJCYHO- COCYMCTON CUCTEMBI»

JlaboparopHnas padota Ne 5. «M3mepeHune aprepraabHOTO
nasnenus. OnpezeneHue CUCTOIMYECKOTO M MUHYTHOTO
00BEMOB KPOBHU PAaCUETHBIM METOJIOM»

JlaboparopHuas pabota Ne 6. «OmnpeneneHiue MUHYTHOTO
00bEMa KPOBOOOPAIIIEHUSI KOCBEHHBIM METOJIOM B ITOKOE U
nocie (GU3MYeCKor Harpy3Km»

JlaboparopHas pabota Ne 7 . «OmnpeneneHre OCHOBHbBIX
XapaKTEPUCTHUK apTEPHAILHOTO MYJIbca Ha JIY9eBOW apTEpHI»

JlaboparopHnas pabota Ne 8.«Onpenenenue GyHKIIMOHATHLHOTO
COCTOSTHUS CEPJICTHO-COCYTUCTOU CUCTEMBD»

JlaGopatopHas pabota Ne 9.«OnpeneneHue sHepro3aTpar 1o
COCTOSIHUIO CEPJICYHBIX COKPALLICHUN»

JlabGopaTtopHnas padora Ne 10. «I'ma3o-cepaeunas npoba I'.
Janunu — b. Amaepa (G.Dagnini; B. Aschner)»

Jlaboparopuas pabota Ne 11. «OrneHka (pyHKIIMOHATBLHOTO
COCTOSIHHSI BET€TaTUBHON HEPBHOM CUCTEMBDY .

Jlaboparopnas pabota Ne 12. «Onpenenenue KOxHO-
COCYIIMCTOM peakiuu (MeTo AepMorpaduzMa)y

JlaboparopHuas pabota Ne 13. «OrnieHKa BereraTHBHON
PEAKTUBHOCTH aBTOHOMHOM HEPBHOI CHCTEMBbI
(opToctraruueckas mpoba)» unu «O1eHKa BETeTaTUBHOTO
oOecnieuenus (mpoda MapTunerTa)»

JlabopaTtopHas pabota Ne 14.«Onpenenenne peakTHBHOCTH
MapacuMIIaTHYECKOTO OT/IeJIa aBTOHOMHON HEPBHOM CHCTEMBI
(kmHOCTaTHYECKast Tpo0a)»

JlaGopatopHas pabota Ne 15.«/[pixaTenpHO-cepaeUHbIi
pednekc I'epunran

JlaGopatopHas pabota Ne 16.«Poib KOXH B TEpMOpETyJISLUN
OpraHu3May

JlaboparopHas pabota Ne 17.«BreiaenurtenbHas u
TEPMOPETYIIATOPHAS (QYHKIIHS KOXKI

OLIEHKA ®M3UOJIO'MYECKUX PESEPBOB
JABIXATEJIbHOM CUCTEMBI

JlaGopatopHas pabota Ne 1 .«/3mepenne oObema rpyIHoN
KJICTKH Y YeJIOBEKa MPH TBIXaHUN)

JlaGopaTtopHnast padota Ne 2 .«Onpenenenne 4acTOThI JbIXaHUS
B MTOKO€ U Toclie GU3NYECKOM HATPY3KI)

JlaboparopHnas padota Ne 3«HopmanbHble mapaMeTpbl
pecruparopHol QYHKIIMU»

JlaGopaTtopHnast pabota Ne 4.«Or1ieHKa BEHTUIISAIIMOHHOMN
(GYHKITH JTIETKUX)

JlabopaTtopHnast pabota Ne S«3yueHne KMCIOTHO-IETOYHOTO




OanaHca MUIIEBBIX MPOJYKTOBY

MUKPOCKOIIMYECKUNE MCCIEJOBAHUW A 1 8
JlabGopaTtopnast pabota Ne 1«MeToabl HUTOIOTHYECKOTO 1 8
aHaJIn3a MOJIOCTH PTay

JlabopaTtopHnast pabota Ne 2 «BnusHue cpe/ipl Ha KJIETKU KpoBu | 1 8
YeJIOBEKa

®13UOJIOT S PACTEHUM 14 9
JlaGopaTtopHnas pabora No 1 «JIpIxaHue pacTeHHN» 2 9
JlaGopaTtopHnas pabota Ne 2. «3aBUCUMOCTh TPAHCTIUPALIMH U 2 9
TEMIIEpaTyphbl OT IUIONIAAXA TOBEPXHOCTH JINCTHEBY

JlaGopaTtopHnas pabora Ne 3. «/3mMepeHne BIaXHOCTH 1 2 9
TEMIIEpaTyphl B pa3HbIX 30HaX KJIaccay

JlaGopaTtopHnas pabota Ne 4.«VcriapeHue BOAbI TUCThIMH 10 U | 2 9
110CJIE TTOJTMBAY.

JlabopaTtopHnas pabora Ne 5. «TypropHoe coctosiHue KJICTOK» | 2 9
JlaGopatopHnas pabota Ne 6. «3HaueHnE KyTUKYJIBI U IPOOKHU B | 2 9
3alIMTe PACTCHUN OT MCTIAPCHUS

JlaGoparopHas padota Ne 7 «OOHapyKeHHE HUTPATOB B 2 9
JICTBSIX»

MUKPOCKOIIMYECKHWE NCCIIEAOBAHU A 6 9
JlaGopaTtopnas pabora Ne 1 «CtpoeHue pacTutenbHON 2 9
KJICTKHY
JlaGopaTtopHnas pabota Ne 2 «[1nazmonu3 u nemiazMonns B 2 9
KJICTKaX pacTCHUI)

Jlaboparopuas padota Ne 3 «OCOOCHHOCTH pa3BUTHS 2 9
CIIOPOBBIX PACTCHUI)

SKOJIOIT'MYECKUE NCCIEAOBAHUA 6 8,9
JlabopaTtopnast pabota Ne 1«MeToabl U3MEpEHUS 2 8,9
abuoTnyeckux (aKkTOPOB OKpY’KaroIlel cpebl (onpeneneHne

pH, HUTpPaATOB U XJIOPUOB B BOJE)»

JlaGopatopHas pabota Ne 2 «OrneHka ypoBHs 3arpsi3HEHUS 2 8,9
aTMOC(EepHOTO BO3AyXa BEIIECTBAMH, TOIAIAIONIIMH B

OKPY’KaIOIIYIO Cpefly, B pe3yjbTare paboThl aBTOTPAHCIIOPTa»
JlabopaTtopHnast pabota No 3 «DoToTponu3M y pacTeHUi» 2 8,9
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