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BBenenue

OcHamienue 0011e00pa30BaTEIbHBIX IIKOJ COBPEMEHHBIM aHAJIOTOBBIM U LU(POBBIM
000pyZI0BaHUEM SIBIISICTCSI MaTepUaNbHOM 0a3zoil peanuzaiuu denepaaIbHOrO TOCYAapCTBEHHOTO
00pa30BaTeNpHOr0 CTaHAapTa. JTO OTKPHIBAET HOBBIE BOZMOXKHOCTH B YPOUHOI M BHEYPOUHOH,
BHEKJIACCHOW  JESTENbHOCTH M  SABIIAETCS HEOTHEMJIEMBIM  YCIOBHEM  (DopMHpOBaHUS
BBICOKOTEXHOJIOTHYHOM Cpeibl IIKOJIbI, 0€3 KOTOPOM CJIOXKHO NPEICTaBUTh HE TOJIBKO
npodunsHOoe 00ydeHre, HO U COBpeMEHHBI 00pa3oBaTeNbHBbIN Mpolecc B 1enoM. Paspacraercs
110JIE€ B3aUMOJEMCTBUSI YUYEHUKA U Y4YUTENd, KOTOPOE PAaCIpOCTPAHSETCS 3a CTEHbI ILIKOJIBI B
peaIbHBI W BHUPTYyalbHBIA colUyM. Mcrmosib30oBaHHe Y4eOHOTO OOOpYHAOBaHUS CTAaHOBUTCS
CPEACTBOM 00ECIIEUEHHUsI STOTO B3aMMOACUCTBHS, TeM 0oJiee B yCIOBUAX OOyUEHHUS MPEIMETY Ha
yrayOI€HHOM ypOBHE, TpeanojiaraeMoM npoduiau3anueii oOydeHus. BpIcokas CII0XKHOCTH
paboThl C COBPEMEHHBIM HHU(POBBIM, OOECIeueHUE ero paboTOCIOCOOHOCTH, HEAOCTATOYHOCTh
MeTou4Yeckoro olecredeHuss — BCE OTO 3aUacTyl0 BCTyHaeT B MPOTHUBOpPEYHE C
HEJO0CTaTOYHOCTHIO HH()OPMALIMOHHBIX U MHCTPYMEHTAJIBHBIX KOMIIETEHIIUH Me/1arora.
Pa3pemennie nmaHHOro KOH(IUMKTa BO3MOXKHO B MPAKTHUECKOH AEATEIHHOCTH, B BBINOJIHEHUU
JEMOHCTPALIMOHHBIX U JIA0OpaTOPHBIX pabOT, OpraHu3alnuu Ja0OpPaTOPHOTO HKCIEPUMEHTa, B
OpraHu3alil TPOCKTHOH W Yy4eOHO-MCCIEeNOBATEIbCKOW JEATENIbHOCTH oOydatonmmxcsi. B
mporecce SKCIEPUMEHTAIBHON paboThl ydamuecs: TpruoOpEeTaloT OMBIT MO3HAHUS PEabHOCTH,
SBIISIOIIMICSA BAKHBIM 3TaroM (OpPMHUPOBAaHUS Yy HUX YOEKICHHH, KOTOpPHIE, B CBOIO OUYEpEb,
COCTAaBJISIIOT OCHOBY HAay4HOro MHpOBO33peHus. B To ke Bpems oTpabaTblBaeTCsi METOAMKA
MOCTAHOBKHM DJKCIEpHUMEHTa. TemaThka paccMaTpUBAEMBIX SKCIEPUMEHTOB, KOJUYECTBEHHBIX
OTIBITOB, COOTBETCTBYET CTPYKType MPUMEpPHON 00pa3oBaTeNbHON MpOrpaMMbl MO OWOJIOTHH,
conepxkanuto  DenepanbHOro rocyAapcTBEHHOro obOpaszoBarenbHoro crangapra (PI'OC)
OCHOBHOTO 0011ero oopasobanus. [loctapnsiemblie B MIKOJIBI COBPEMEHHBIE CPEICTBA 00YUECHHUSI, B
pamkax mnpoekTa 1eHTpa «Touka pocra», cojepikaT Kak yK€ HU3BECTHOE O0OpyIOBaHHUE, TaK U
NpUHIMIHATIBGHO HoBoe. Ilpexne Bcero, 3To nu@poBbie 1adopaTopuu ¢ HabOpamMHu JATUUKOB,
MTO3BOJISIIOIINE TTPOBOUTH U3MEPEHUS (PU3MUECKUX, XUMUYECKUX, (PU3NOIOTUYECKUX MTapaMeTPOB
OKpYJKarome cpenbpl M OpraHu3mMoB. B ocHOBy 00pa3oBaTenbHONW NPOrpaMMbl 3aJI0KEHO
pUMeHeHHe UQPOBBIX JabopaTopuil. PaccMoTpeHHbIE B MOCOOMM OMBITHI MPOLUIH IIHUPOKYIO
anpoOaruio. MHOTONeTHssI  NpakTUKAa  WCHOJNb30BaHUSA  LUGPOBBIX  JabopaTopuil U
MUKPOCKOIIMYECKON TEXHMKU B IIKOJIE IOKa3ala, 4YTO COBPEMEHHBIE TEXHUYECKHE CPEICTBA
0o0y4eHHsT HOBOTO TIOKOJICHHs TIO3BOJISIOT JOOUTHCS BBICOKOIO YPOBHSI YCBOEHHUS 3HAHMIA,
(hopMHUPOBAHHS TPAKTUYECKUX HABBIKOB OHMOJIOTMUECKUX HCCIEIOBAaHUM, YCTOMYMBOTO pPOCTa
MIO3HABATEIbHOIO HHTEpeca IIKOJbHUKOB M, KaK CIIEJCTBHE BBICOKOIO YpPOBHS yueOHOMU
MOTHBAIIHH.

Ieas u 3apaun

* peanu3alys OCHOBHBIX 00Ie00pa30BaTeNbHBIX MPOrpaMM MO Y4eOHBIM MpeaIMeTam
€CTECTBEHHO-HAyYHOM HAIpPaBICHHOCTH, B TOM YHCIE€ B pPAMKaXx BHEYPOYHOU
NS TeIbHOCTHO0YYarOIINXCS;

* pa3paboTKa U peaan3anys pa3HOYPOBHEBBIX JOMOJIHUTENIBHBIX 0011€00pa30BaTeNbHBIX
MIPOrpaMM €CTECTBEHHO-HAyYHOW HamNpaBlI€HHOCTH, a TAaK)K€ HMHBIX MPOTrpamMM, B TOM
4KCJI€ BKAHUKYIISIPHBIN IEPUOLT;

* BOBJICUECHHUE YUAIlllUXCs U MEeJarOrMYeCKUX paOOTHUKOB B IPOEKTHYIO I€ATEIBHOCTD;

* OpraHu3alus BHEY4eOHOM J[eATeIbHOCTM B KaHMKYJSPHBIA MepHuoj, pa3paboTka Hu
peayin3anusi COOTBETCTBYIOIIUX 00pa30BaTeIbHBIX MPOTpaMM, B TOM 4YHCIIE JJs Jiarepe,
OpPraHU30BaHHBIX



00pa3oBaTeIbHBIMU OPraHU3ALUSAMY B KAHUKYJISIPHBIN IEPUOT;

* [IOBBIIIEHUE NTPO(ECCHOHATLHOTO MacTePCTBA MeJarorn4eckux pabOTHUKOB LIEHTPA,

peanu3yoIX OCHOBHBIE U JIOTIOJIHUTENIbHBIE 00111€00pa30BaTeIbHBIE TPOTPAMMBI.

Co3nanne nentpa «Touyka pocra» HpeArnonaraeT pa3BUTHE 00pa3oBaTeIbHONH HH(PACTPYKTYpHI
o0meo0pa3oBaTesIbHOM ~ OpraHu3allMd, B TOM 4YHCIE€ OCHALeHHEe 001eo0pa3oBaTebHON
OpraHM3alyu:

* 000py1I0BaHHEM, CpPEICTBaMHU OOY4YEHHs W BOCIUTAHMS ISl M3y4deHUs (B TOM 4YHCIe

HKCIEPUMEHTAIBHOI0) IIPEAMETOB, KypCOB, TUCLMIIIMH (MOAYJIEi) eCTeCTBEHHO-HAyUYHOU

HANpaBICHHOCTH TPU pEANIH3alMU OCHOBHBIX OO0II€00pa3oBaTeNbHBIX HPOTPaMM U

JOTIOJTHUTEIBHBIX 0011e00pa3oBaTelbHbIX MPOrpaMM, B TOM YHCIE IS PacIIMpEHUs

coJiep>KaHusl yueOHBIX MPeaMeToB «Dusnkay, «Xumus», «buonorusy;

* 000pyI0BaHKEM, CPEICTBAMU OOYUYCHHS U BOCIIUTAHUS IS PEAIU3aluH IPOrpaMm

JIONOJTHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAYUYHOW HalpaBIeHHOCTEH;

* KOMIIBIOTEPHBIM U UHBIM 000PY/IOBaHUEM.

CoBpeMeHHbIE 3KCIIEPUMEHTAIbHbIE UCCIIEJOBAHMSI 110 OMOJIOTUH YK€ TPYAHO IMPEICTAaBUTH O€3
UCIOJb30BAHUS HE TOJBKO AaHAJOIOBBIX, HO U IM(POBBIX H3MEPUTENIbHBIX MpuOopoB. B
denepaibHOM rocyaapcTBeHHOM oOpasoBarenbHoM cranaapre (PI'OC) mpomucaHo, 4TO OTHHUM U3
YHUBEPCAJIbHBIX YYEOHBIX AEHCTBUM, MPUOOPETAEMbIX yUAIIUMKCS JOJDKHO CTaTh YMEHHE
«IIPOBENICHUSI OIBITOB, IIPOCTBIX OSKCIEPUMEHTAIBHBIX MCCICNOBAHUM, MPSAMBIX M KOCBEHHBIX
M3MEPEHUH C UCTIOIb30BaHNEM aHAJIOTOBBIX U U(POBBIX H3MEPUTEIBHBIX TPHOOPOBY.

Y4eOHBI OSKCIIEPUMEHT 10 OHOJIOTHH, IMPOBOJUMBIA Ha TPAAWIIMOHHOM 000OpyaOBaHWMU, O€3
MIpUMEHEHUsI UPPOBBHIX J1a0OpaTOPUl, HE MOXKET MO3BOJIUTH B MOJHOM MEpe pEeUINTh BCE 33Ja4u B
COBPEMEHHOM LIKOJIE.

DTO CBSA3aHO C PAAOM IPUYMH:

* TPaJIMLIMOHHOE IIKOJIbHOE 000PYI0BaHUE U3-3a OTPAHUYEHHUS TEXHUYECKUX BO3MOXKHOCTEH He

MIO3BOJISIET IPOBOAUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEOBAHNS;

* JUIMTEILHOCTh IIPOBEACHUS OMOJIOTHYECKHUX HCCIIEA0BaHNN HE BCeria

* COTJIACYETCs C AITUTEIbHOCThIO YU€OHBIX 3aHATHH;

* BO3MOKHOCTb IPOBEJICHNSI MHOTHX HUCCIIEOBAaHUM OrpaHUYMBAETCS TPEOOBAHUSAMU TEXHUKU

0€30MacHOCTH H JIp.

Hudposas nabopaTopusi MOJHOCTbIO MEHSET METOJUKY M COJEep’KaHUE SKCIEpUMEHTAIbHOMN
NeSTeIbHOCTH U pelIaeT BhIIeNepeuncieHHble mpooiemMsl. [Inpokuii ciekTp AaTYMKOB MO3BOJISIIOT
y4JalluMcsi 3HAKOMHUTBCS C TapaMeTpaMd OHOJOTMYECKOro JKCIEpUMEHTa He TOJbKO Ha
KayecTBEHHOM, HO M Ha KOJMYeCTBEeHHOM YypoBHe. LludpoBas maboparopus mHO3BOJISAETBECTH
JUINTEIbHBIA JKCIIEPUMEHT JaK€ B OTCYTCTBHM DKCIEPUMEHTATOpa, a 4acToTa MX H3MEpEeHUi
HEMO/IBJIACTHA YEJIOBEYECKOMY BOCIIPUATHIO.

B npomnecce ¢popmMupoBaHus 3KCHEPUMEHTANbHBIX YMEHUN Y4YEHHUK 0OydaeTrcs MpeaCcTaBIsTh
nH(popMalnio 00 UCCIeIOBaHUH B YETHIPEX BUIAX:

* B BepOajbHOM: ONUCHIBATh SIKCIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJIENb IKCIIEPUMEHTA,

(¢buKkcupoBaTh BHUMaHNE Ha U3MEPSIEMbIX BEJTMUYNHAX, TEPMUHOJIOTHH;

* B TAaOJIMYHOM: 3aIOJIHATH TAOJIUIbI JAaHHBIX, JIEKALIUX B OCHOBE IOCTPOEHUs rpadukoB (ipu

3TOM Y YYaIIUXCS BO3HUKAET MEPBUYHOE MPECTABICHUE O MaclITabax BEIUYHH);

* B rpapuecKoM: CTPOUTH TpaduKH Mo TaOIMYHBIM JAHHBIM, YTO Ja€T BO3MOXKHOCTH MEpexoa K

BBIIBKEHUIO THIIOTE€3 O XapaKTepe 3aBUCUMOCTH MEXAY BEIWYMHAMHU (IIPU ITOM YUHTENb

ITOKAa3bIBAET NPEUMYIIECTBO B BU3yaJIU3allMy 3aBUCUMOCTEH MEXAY BEIMYMHAMU, HAIJISIHOCTD

1 MHOTOMEPHOCTH); B BUJIE MATEMaTUYECKUX YPAaBHEHUH: 1aBaTh MaTeMaTUYECKOE OMMCAHNE



B3aMMOCBS3U BEIMYMH, MaTeMaTHYecKoe 0000IIeHNE.
* popMHUpOBaHKE UCCIIEIOBATEIBLCKIX YMEHHUH YUAIIUXCs, KOTOPBIC BHIPAXKAIOTCS B CIICTYIOIITHX
JIEHCTBUSX

. OTIpeJieJIeHuE MpoOIJIeMBbI;

. IOCTAHOBKA HMCCJIEA0BATENLCKOM 3a1a4H;

. TUTAHUPOBAHKE PEIICHUS 3a/1a4H;

. TIOCTPOSHHUE MOJICIICH;

. BEIIBIDKEHHE THIIOTES;

. OKCTICPUMEHTAJIbHASI IPOBEPKA TUIIOTE3;

. QHAJIU3 JAHHBIX YKCIIEPUMEHTOB WU HAOJIOICHUI;

. (hopmyupoBaHKE BEIBOIOB.

0o ~NOo Ok wWwDN B

[Mocnennue roapl y ydamuxcs HaONrofaeTcss HU3Kas MOTHUBAIMS W3YYEHHsS €CTECTBEHHO-

Hay4YHbIX JUCLUUIUIMH U KaK CJIEJCTBUE MaJIeHHE KayecTBa 00pa30BaHMsL.
IlocraBnsieMble B ILKOJIBI COBPEMEHHBIE cpelcTBa O0ydeHMs, B pamkax mnpoekra «Touka pocray,
COJIEpKAT KaK Y>K€ XOPOIIO U3BECTHOE 000PYI0BaHME, TaK M MPUHLIUIHAIBLHO HOBOE. DTO LU POBBIE
nabopaTopud W JIaTYMKOBBIE CHCTEMBI. B OCHOBY 00pa30BaTeNbHOW MPOrpamMMbl 3aT0KEHO
npUMeHeHHne MU POBBIX JTabopaTopuii. TemaTnka mpeiosKeHHBIX SKCIIEPUMEHTOB, KOJIMYECTBEHHBIX
OTBITOB, COOTBETCTBYET CTPYKType NpPHUMEPHOH 00pa30BaTeNbHOW NPOTrpaMMBbl 1O OWOJIOTHH,
conepkanuio denepaabHOro0 TOCYIapCTBEHHOTO oOpasoBaTenbHOro crapmapra (PI'OC) ocHOBHOTO
o01mero oopa3oBaHusl.

PaccMmoTpeHHbIe B TOCOOMH ONBITHI MPOLUIM LHIMPOKYIO arpoOaruio. MHOroJeTHss NpaKkTUKa
UCIOJIb30BaHUS XUMUYECKUX MpubopoB, LIJI B mikone mokasana, 4YTO COBPEMEHHBIE TEXHHUYECKHUE
cpeacTBa 00y4eHUs] HOBOTO IIOKOJIEHUS MTO3BOJISIOT JOOUTHCS BBICOKOTO YPOBHSI YCBOEHUS Y4eOHOIO
MaTepuaia, YCTOWYMBOTO pPOCTa IO3HABATEIHHOTO HWHTEpEca IIKOJIBHUKOB, T.€. TPEONOJIETh Te
npoOJeMBl, 0 KOTOPBIX TaK MHOTO TOBOPST, KOTJAa peYb 3aXOAWT O COBPEMEHHOM IIKOJIHHOM
OMOJI0rMYecKOM 00pa30BaHUH.

JlanHOE€ MeToaMYecKoe mocoOWe aapecoBaHO YYHTENSIM OWOJIOTHH, KOTOpPBIE peau3yoT
o0pa3oBaTenbHBIE MPOTPaMMBI C UCTIONIb30BaHUuEM 000pyoBanus «Todka pocTtay.
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2. ITacnopt HanumoHanbHOro mpoekta «OOpazoBanue» (yTB. mpe3uaumymom CoBera IpH

IIpe3unente PO no crpaTernueckoMy pa3BUTHIO MU HAIIMOHAJIBHBIM NIPOEKTaM, IPOTOKOJI OT

24.12.2018 N 16) — URL: //https://login.consultant.ru link ?req=doc&base=LAW-

&n=319308&demo=1 (nara obpamienus: 10.04.2021).

3.TocymapctBenHass mnporpamma  Poccuiickoit  ®Denepann «Pa3Butue  00pa3oBaHUs»

(YTBepxkaena [Tocranosienuem [IpaButenbcrBa PD ot 26.12.2017 N 1642 (pen. ot 22.02.2021)
«O06 yTBEepXKACHHUU TOCyAapCTBeHHOW mporpammbl Poccuiickoit  ®enepamuun  «Pa3Butune
obpaszosanmsi» — URL: http: //lwww.consultant.ru document cons_doc LAW 286474 (nmata
obpamenus: 10.04.2021).

4. ITpodeccrnonanbubiii cranaapt «llenaror (megaroruveckas AEATENbHOCTh B JIOUIKOJIBHOM,

Ha4yalbHOM O0O0IleM, OCHOBHOM 00ImmieM, cpeaHem oOmemM o0pa3oBaHuu), (BOCIIHTATENb,

yuutens)» (pen. ot 16.06.2019 r.) (Ilpuxa3z MunucrepctBa Tpy/Ja u corpanbHoi 3amuTsl PO ot

18 okTsa6pst 2013r. Ne 544H, ¢ u3BMEHEHUSIMU, BHECEHHBIMH TpUKa3oM MUHHCTEpCTBA TpyJa U

coramutbl PO ot 25 nexadps 2014r. Ne 11151 u ot 5 aBrycra 2016r. Ne 4221) — URL: //


http://www/
http://www.consultant.ru/

http://mpodcrangaprnenarora.pd (nara oopamenus: 10.04.2021).
5. @enepanbHBI  TOCYIApCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO OOIIETO

obpazoBanus (YTBepkIeH NpukazoM MwuHHCTEpcTBa 00pa3oBaHHs M Hayku Poccuiickoii

®ene-paruu ot 17 gexabps 2010 r. N 1897) (pen.21.12.2020) — URL: https://fgos.ru (nata

00- pamenwusi: 10.04.2021).

6. ®enepanbHblii  rocylapcTBEHHBIH — 00pa3oBaTENbHBIA  CTAHAAPT  CPEJHEro  OOIIEro

oOpazoBanus (Y TBepKAeH MpukazoM MUHHCTEpCTBAa 00pa3oBaHus U Hayku Poccuiickoit dene-

patmu ot 17 mas 2012 r. N 413) (pen.11.12.2020) — URL: https://fgos.ru (mara
obpamienusi:10.04.2021).

7. Meronuveckre peKOMEHAALNH [0 CO3/IaHHIO U (PYHKITMOHUPOBAHUIO JETCKUX TEXHOMAPKOB
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OcHOBHbIE OHATHA M TEPMUHBI

B MeTonnyeckoM mocodoun UCIob3yrOTCs CIEAYIOLINE TOHATHS U TEPMUHBIL:
«Touka pocTa»— KOMIUIEKT y4eOHOTro 000pyZ0BaHMs JIETCKOI0 TeXHOIapKa, MaTepuiibHas 0a3a
JUI CO31aHUsI MHHOBALIMOHHOM 00pa3oBaTeIbHOM Cpelibl B KOTOPOil (opMHUpYETCs U pa3BUBAETCS
n300peTaTeNibckoe, KpeaTHBHOE W KPUTHYECKOE MbIIUieHne oOydatonmxcs. Ludposas
(kommbrOTepHAst) JabopaTopuss — KOMIUIGKT Y4eOHOrO OOOpyIOBaHUS, BKIIFOYAOIIUI
M3MEPUTENBHBIA OJIOK, HHTEp(Eic KOTOPOro MO3BOJISIET 00ECIIEYMBATH CBSA3bh C PETUCTPATOPOM
TaHHBIX, 1 HA0Op AATYMKOB, PETUCTPUPYIOIINX 3HAUCHHS PA3INYHBIX (PU3MUECKUX BEINYHH.

ITporpammuoe obecreuenue Releon Lite (ITO Releon) — mnporpammuoe obecredeHue,
nocraBisieMoe B cocTraBe LU(ppOBOM saboparopuu, oOecrneunBaromee padoTy AaTYUKOB,
COXpaHEHME U NEPBUYHYIO0 00pabOTKY MMOIyUYEHHBIX JaHHbIX.
MynbTUaaTYuK — LUGPOBONH JaTYUK, MO3BOJSIOMMN BECTH OJHOBPEMEHHO YYET HECKOJIBKHX
MoKazarejae OKpyxkaroueil cpeabl U (U3MOIOTMYECKUX IIOKa3aTesied opra- HU3Ma 4YeloBeKa.
Monogatunk — UMQPOBONM AATYUK, MO3BOJSIONIMM BECTH OJAHOBPEMEHHO YYET TOJBKO OJHOIO
MoKazaresisl OKpyKaroled cpeabl WiM (DU3MOJOTHYECKOr0 IOKa3zaredsl OpraHu3Ma 4YesloBeKa.
PeructpaTtop naHHBIX — D3JEKTPOHHOE YCTPOWCTBO (MHTEpAKTHUBHAs JIOCKA, IE€PCOHAIbHBIN
KOMITbIOTEP, HOYTOYK, TIIAHIIET, MOOHJIBHBIN TeeoH, moiepxuBaromue padory I10 Releon.
JlorupoBanue — pekuM padboThl UGPOBOI 1a00pPaTOPUH, IPU KOTOPOM JIaTUUK paboTaeTr
0e3 perucTpaTopa JaHHbBIX, C BO3MOXKHOCTBIO MOCTENYIONIEH 3arpy3KH pe3ysibTa-TOB U3MEpEHHH B
NaMsTh PETUCTPATOPA JAHHBIX.
CBs3Ka TaTYMKOB — PEXHUM paboOThl UGPOBON 1abopaTopuu, MPU KOTOPOM Ha IKpaHe
perucrtpaTopa AJaHHBIX Tpaduuecku oToOpaxkaercss paboTa OJHOBPEMEHHO JBYX U Ooiee
MOJIKJIFOUYEHHBIX IIUPPOBBIX JAaTYUKOB.

Kparkoe onucanne noaxonoB K CTPYKTypPHPOBaHUIO MATEPHAJIOB

B o6pazoBatenbHO# mporpamMme IpeACcTaBIIeHbI CIEIYIONINE Pa3/Iebl:

1. Metons! uccne0BaHui B OMOJIOTHH.

2. boranuka.

3. 3o070rH4.

4. AHatomusl U pU3UOJIOTHUS YEIOBEKa.

5. [utonorusi.

6. ['enerunka.

7. Dxoorusi.

JlanHble pas3zaensl BHIOpaHbI ¢ yuy€TOM HauOoJiee HMIMPOKUX BO3MOMKHOCTEW MO MPUMEHEHUIO
obopynoBanusi neHtpa «Touka pocra» Kak i MPOBEACHHS J1a0OpPaTOPHBIX paboOT, Tak U IS
JEMOHCTPAIIMOHHOTO ~ JKCepuMeHTa. Kpome Toro, mepedyucieHHble pas3fensl  00JanaroT
HauOOJBIIMM TIOTCHIMAIOM JUIs OpPTaHU3allMM IMPOEKTHOW M HCCIIEAOBATENBCKON IesTeIbHOCTH
oOyyaromuxcs. bruonornyeckoe HabIOCHNE U 3KCTIEPUMEHT MPOBOAATCS B (OpME J1abOPaTOPHBIX
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U 1IeMOHCTpanuil. JleMOHCTpallMOHHBIN SKCIIEPUMEHT MPOBOIUTCS B CIEAYIONINX CIIydasK:

1. umeromieecss B HAJIMYMM KOJIMYECTBO TNPUOOPOB M HU(MPPOBHIX ITaTYMKOB HE

MO3BOJISICTOPTaHU30BATh WHANBUYAIbHYIO, TAPHYIO WU TPYIIIOBYIO JIAOOPATOPHYIO

pabory;

2. 5KCIIEPUMEHT HUMeeT HEOOJBIIYI0 MPOJOJIKUTEIBHOCTh M CIOXXKHOCTh U BXOAMT B

CTPYKTYpPYYpOKa.

Jlisa n3ydenus npeamera «buonorus» Ha 3Tane OCHOBHOTO 0o01Iero oOpa3oBaHus OTBOAUTCA 245
YacoB:

5 ximacc — 35 yacos;

6 xiracc — 35 gacos;

7 ximacc — 35 yacos;

8 xiracc — 70 gacos;

9 knacc — 70 yacos.

Jlannasi oOpa3oBareibHas IporpaMMa OOECIeYMBAET CO3HATEIFHOE YCBOCHHE YYallUMHCS
BOXHEHIIMX OMOJOIMYECKUX MOHATHH, 3aKOHOB U TeOpui, (popMupyeT HpeicTaBiIeHHE O POJHU
OMOJIOTMU B TO3HAHMM JKUBOTO MHpa M B XKHM3HM 4enoBeka. OCHOBHOE BHHMMaHHUE YIeNsieTcs
CYIIHOCTH OMOJIOTUYECKHX SIBICHUH, IPOIIECCOB M METOAAM UX U3YyUCHHS.

CtpykTypa MpeacTaBIeHHBIX B JaHHOM METOJAWYECKOM IOCOOHMH TUIAHOB YPOKOB M J1a0OPaTOPHBIX
paboT oTpaxkaeTcs MoCIeA0BATEILHOCTh U3YUYEHUS U COIePKaHuUs OMoIorun BS—9 Kilaccax.

B 5—7 wiaccax ydammecss y3HarOT, UEM KUBAsk IPUPOJA OTIIMYAETCSA OT HEKUBOM; MOITYYarOT
o011Ke MpesCTaBlIeHUsl O CTPYKType OMOJIOTHYECKO HayKu, €€ UCTOPUM U METOoJax MCCIIeI0BaHMs,
LIapCTBaX *HUBBIX OPraHU3MOB, CpeAax OOMTAaHUS OPraHU3MOB, HPABCTBEHHBIX HOPMAax U MPUHIIMIIAX
OTHOILIECHMS K IpUpoJe. Ydaluecs NOoIy4aloT CBEACHUS O KJIEeTKe, TKaHsAX M OpraHax, o Imporeccax
KHU3HEEATeIbHOCTH OPraHU3MOB, 00 YCIOBUSX JKU3HU U pa3HOOOPa3UM )KUBOW MPUPOJIBL, & TAKXKE O
CTPOEHHH, KUZHEAESITEIbHOCTH U MHOr000pa3uu 0akrepuil, rpuOoB,pacTeHUN U )KUBOTHBIX.

OcHOBHOE cojep:kaHHME Kypca 8 Kiacca HampaBlieHO Ha (OpMHUPOBAHHME Yy OOyYaroIIMXCs
3HaHUI W YyMEHWH B O0JaCTH OCHOB aHATOMHWH, (PU3UOJOTMHM M TUTHEHBI YEJIOBEKa, peai3alliu
YCTaHOBOK Ha 3J0pOBbIN 00pa3 ku3Hu. ConepikaHue Kypca OpPHUEHTHpPOBAHO Ha YriayOJeHHe u
pacuIpeHue 3HaHUi, 0Oy4JaroMXCsl O MPOSBICHUU B OPraHU3ME YeJIOBEKa OCHOBHBIX JKU3HEHHBIX
CBOWCTB, NT€pBOHAYAIbHbIE IPEJCTABICHNUS O KOTOPBIX OBLIM MOJTy4YeHbl B 5—7 Kilaccax.

OcHoBHOE cojiep)aHue Kypca Onosioruu 9 kiiacca MmocBSIICHO OCHOBAM 00IIIel OMOIOTHH.
OHo HampaBiieHO Ha 00001IeHHE OOIIMPHBIX (PAKTUUECKUX 3HAHUM U CHEIUAIbHBIX TPAKTHUECKUX
yMeHuH, chOPMHUPOBAHHBIX B MPEIBIIYIIMX KiIaccaX, TECHO CBSA3aHO C Pa3BUTHEMOMOIOTHUECKON

HAYKH B IICJIOM U XapaKTCPU3YECT COBpeMeHHHﬁ YPOBCHBb ec pa3BUTHA.
OI[HI/IM N3 OCHOBHBLIX IPUHIOUIIOB IOCTPOCHHA IMPOrpaMMbl SABJIACTCA NPUHOUIT OJOCTYIIHOCTH.

OKCIIEpUMEHTAJIBHBIE JAHHBIE, IIOJIYYEHHBIE YYalIMMHCS IPU BBIIOJHEHUH KOJUYECTBEHHBIX
OIBITOB, MO3BOJIAIOT YYalIUMCS CaMOCTOSTEIBHO JAENaTh BBIBOIBI, BBISBIATH 3aKOHOMEPHOCTH.
[Tonxomapl, 3aJI0’K€HHBIE B COJEpKaHUE MPOTPaMMBbl Kypca, CO3/al0T HEOOXOAMMBIE YCIOBUS IS
CHCTEMHOI'O YCBOEHHUS YyYallUMHUCS OCHOB HAayKd, JUuid OO€ClleYeHUs pa3BUBAILEroO U
BOCIHUTHIBAIOIIETO BO3JEUCTBUA OOyYeHUs Ha JHUYHOCTh Yydamierocs. dopmupyemble 3HaHUS
JIOJKHBI CTaTh OCHOBOW CHCTEMBI YOSKIEHUH IIKOJIBHUKA, IAPOM €r0 HAy4HOT'O MUPOBO33PEHHS.

Onucanue MaTepuaibHO-TeXHU4YecKkol 0a3bl HeHTpa «Touka pocTay, HEnoabL3yeMoro

AJISl peajin3anuu 00pa3oBaTe/bHbIX IPOrPAMM B PAMKAaX NpenoiaBaHusi 0M010ruu

1 KOJIOTHH

MartepuanbHo-TexHuueckass 0aza uneHTpa «Touka pocrtay BKIOYaeT B ceOs 1upoBbIe
nabopaTopun, HAOOpPbI KJIACCHYECKOTO OOOpYIOBaHUS Ui TPOBEACHHUS OMOJIOTHYECKOTro
IIPAKTUKyMa, B TOM YHCJIE C HCIOJb30BAHUEM MHUKPOCKONOB. YUUTBIBAas NPAKTUUYECKUN OIBIT
NPUMEHEHHUsT JaHHOTO OOOpYAOBaHHUS Ha ypoKax OHOJOTMH W B IMPOEKTHO-UCCIEI0BATEIbCKON
NESITEIbHOCTH, CHETaH OCHOBHOW AaKLEHT Ha ONHCAHMU LUQPOBBIX JabopaTopuil U HX
BO3MOHOCTX. IIpu aToM mudpossle nadbopaTtopuu B kKoMIuiekTauuu «buosorus», «3konorus»,



duznonorus» coaepkar Kak MHIUBHIYaJIbHbIC JaTYHKH, TaK U TOBTOpstouecs (Tadm. 1).

Ha3Banus mnocnenHux B NpUBEAEHHOM TalnMie BbIAEICHB KypcuBoM. Hamuume mnogo0HbBIX

MOBTOPAIOIMIUXCA AATYUKOB PACHIUPSACT BO3MOXHOCTH II€Aarora o OpraHu3anuu na60paTopHoro

MPaKTUKyMa.
Tabnuia
1
JaTunkn ungpoBbIX J1a00paTOPHH 10 OMOJOTHH, IKOJIOTHH U (PU3U0JIOTUH

Ne | Buonozusn IKonozus QDuszuonocusn

n/

n

1 | Baaxcnocmu 6030yxa Baascnocmu ¢o30yxa Apmepuanvrozo 0aenenusn
Inekmponpoeooumoc Inekmponpoeooumocmu Ilynvca
mu

3 Ocesewénnocmu Oceewénnocmu Oceewénnocmu
pH pH pH

5 | Temnepamyput Temnepamypul okpyxycarowient] Temnepamypel mena
OKpYytcatoueii cpeobl cpeost

6 Humpam-uonoes Yacmomuwl Ovixanus

7 Xnopuo-uonoe Yckopenusn

8 3eyka IKTI'

9 Baasicnocmu nouswt Cunwvl (3pzomemp)

10 Kucnopooa

11 Onmuueckoii niomuocmu 525

HM (Konopumemp)
12 Onmuueckoit niomuocmu 470
HM (Konopumemp)
13 Mymmunocmu (mypoudumemp)
14 Okucu yznepooa

I[aT‘II/IKI/I U JTOIOJHUTCIIbHBIC MATCpHUaAJIbI (HepeXOI[HI/IKI/I, YYBCTBUTCIIbHBIC 3JICMCHTBI, MCTO-

ANYCCKUEC MaTCPpUAJIbI, 3apAIHOC YCTpOﬁCTBO n ,Z[p) KOMIUJICKTYROTCA B KOpO6KI/I"-ICMO)IaHBI.

Y4eOHO-MeTOoAHYEeCKOe 00ecniedeHre y4eOHOr0 npouecca npeaycMarpusaer ucnoab3opanneY MK:
1.Tlaceunuk B. B. buonorusi.. 5 - 6. Yuebnux / M.: [Ipoceenienue, 2021 r.
2.ITaceunnk B. B. buonorums. 5 - 6 xmacc. «Jluaus xu3Hw». VHAUBUIYaTbHO-

rpymnmnoBasiesTensHocTh. [loypounsie pazpadotku / M.: Ilpocemienue, 2019 r.
3. buonorus. Ilpeamernas nunus yaeoHukoB «COEPBID» IIpumepHbie pabourie mporpaMMsl.
5—9 knaccsl. — M.: [Ipocsemenue, 2018 r.

4. Cyxopykosa JI.LH., Kyumenko B.C. buonorus. PaznooOpa3ue xuBbIX OopraHu3MoB.7 Kiacc.-

M.IIpocgemenne, 2019
5. Cyxopykosa JI.H., Kyamenko B.C. buonorus. Yenosek. Kynbrypa 3m0opoBes. 8 kiace. -

M.IIpocgemienne, 2019
6. Cyxopykosa JI.H., Kyumenko B.C. buonorus. )Kusble cucremsl U 3kocucTeMsbl. 9 Kiacc. -
M.IIpocsemienne, 2019
NMOACHUTE/IbHAA 3AMNMNCKA
[TpuHsITHE HOBOTO TOCYJaPCTBEHHOI'O CTaHAApTa OCHOBHOTO 001Iero o0pa3zoBaHus i 5
—9 KJIaccoB MPHBENIO K HM3MEHEHHIO CTPYKTYphl HIKOJBHOI'O OMOJIOTMYECKOro obOpa3zoBaHus. B
Hacrosiee Bpemsi 0a30Boe OHMOJOTMYECKOE O00pa3oBaHWE JOJKHO OOECHEYUTh BBITYCKHUKAM
BBICOKYIO OMOJIOTHYECKYIO, SKOJIOTUYECKYIO M MPUPOJIOOXPAHUTEIbHYIO TPAMOTHOCTb. PemuTh 3Ty
3aJa4y MOXHO Ha OCHOBE IIPEEMCTBEHHOI'O PAa3BUTHs 3HAHUH B 00JIaCTH OCHOBHBIX OMOJIOTMYECKUX




3aKOHOB, TEOPHH W HACH, oOecmeunBarOmUX (YHIAMEHT ISl MPAKTHYECKOW NeSITeIbHOCTH
ydanmxcs, GOpMUPOBAHUS UX HAYIHOTO MHUPOBO33PEHUSI.
PaGouast mporpamMmma 1o OMOJIOTHU TTOCTPOCHA HA OCHOBE
3akoHa 00 oOpa3zoBaHUU
GyHIaMEHTAJBLHOIO AIPA COlEeP:KAHUS OCHOBHOI0 00111ero 00pa3oBaHms,

®denepalibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIApPTa OCHOBHOTO OOIIETOo
o0pa3zoBaHMs, OCHOBHOM MporpaMmbl oOpa3zoBaTenbHOro mnpomecca MBOY «Kanmmanckoas
COI nm.I'.A.Y napuesa»

[IporpaMMa KOHKpPETH3UpPYET COJAEp)KaHHE MpPEIMETHBIX TeM 00pa30oBaTelbHOTO
CTaHJapTa, JaeT pacHpeeicHHe YYeOHBIX YacoB IO paslenaM Kypca M TOCIeI0BATEIbHOCTD
M3YYCHUS TEM U PA3/eJIOB yUeOHOro MpeIMeTa C YUYETOM MeHCNPeOMEemHbIX U HYMPUNpeoMemHbLx
CBSI3€H, JIOTHMKH y4eOHOTO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEH yJaIluXcs.

Oowan xapakmepucmuka Kypca

Ocoboe BHUMaHHE YIEJICHO  COJACPKAHUIO,  CIIOCOOCTBYIOIIEMY  (OPMHPOBAHUIO
COBPEMEHHOW €CTECTBCHHOHAYYHOW KapTHHBI MHpa, IIOKa3aHO MPAKTUYECKOE MPUMEHEHHE
Oouosiorndyeckux 3HaHuid. OTOOp cojepkaHus TPOBEAEH C YYETOM IOAXO0JIA, B COOTBETCTBHH C
KOTOPbBIM ydamuecsa JOJIZKHBI OCBOUTH COACPpIKaHHUC, 3HAYNMOC JJISL q)OpMI/IpOBaHI/Iﬂ
MO03HABATEIPHOM, HPABCTBEHHOW W 3CTETHYCCKOW KYJBTYPHI, COXPAHCHHUS OKPYKAIOUIeH Cpelbl U
CO6CTB€HHOFO 300pPOBbA, IJIA HOBCCIIHGBHOP'I JKU3HU U HpaKTI/I‘IGCKOI\/JI ACATCIIBHOCTHU.

Ilenu Guonoruyeckoro oOpa3oBaHUs B OCHOBHOW INKOJIE (POPMYJIUPYIOTCS Ha HECKOJBKHUX
YPOBHAX: FJIO6aJ'IBHOM, MCTAIIPEAMCTHOM, JTUYHOCTHOM U MPEAMCTHOM; Ha YPOBHC Tpe6OBaHI/II>'I K
pe3yabTaTaM OCBOCHUS COACPIKAHUS TPEAMETHON MPOTPAMMBI.

I'noéanvhvimu yenamu 6uonozuyeckozo oOpa3oBaHUS SIBISIOTCS:

e couMagm3anMs oO0y4aeMmblX KaK BXOXKJIEHHE B MHUP KYyJbTYpbl U COL[HMAJIbHBIX
OTHOIICHUH, 00ECIeunBalolee BKIIOUEHUE Y4YalUXCi B Ty WM UHYIO TPYIIY WIH
OOIITHOCTh — HOCHTEJISI €€ HOPM, IIEHHOCTEH, OpUEeHTAIMld, OCBaUBAaEMBIX B IpOIEcce
3HAKOMCTBA C MUPOM JKUBOW IIPUPOJIBI;

¢ nmnpuollIeHHe K MO3HABATEIBHOM KYNbType Kak CHCTEME M03HABaTEJIbHBIX (HAY4HBIX)
LIEHHOCTEH, HAKOTIJIEHHBIX 00IIECTBOM B c(hepe OMoIornueckoil HayKu.

* OpHMeHTAUMS B CUCTEME MOPAJIBHBIX HOPM M IIEHHOCTEN: NpU3HAaHNE BBICOKON [IEHHOCTH
KHU3HU BO BCEX €€ IMPOSIBICHUAX, 340POBbsI CBOErO U JAPYTUX JIIOJEH; 3KOJOTHYECKOE
CO3HaHME; BOCIIUTaHHE JIIOOBU K IPUPOJIE

Pa3sBHTHE II03HABATEJIbHBIX MOTUBOB, HAIIPABJIEHHBIX HA MOJYYEHHE HOBOI'O 3HAHUS O
KUBOU NpUpPO/JIe; MO3HABATENbHBIX KaUeCTB JIMYHOCTHU, CBSI3aHHBIX C YCBOCHHEM OCHOB
HAy4YHbIX 3HAHUH, OBJIAJIEHUEM METOJIaMH HCCIEI0BaHMs MPUPOJbI, (OPMUPOBAHUEM
MHTEJJIEKTYyaJIbHbIX YMEHMUIA;

* OBJIa/ICHUE KJIFOUEBBIMU KOMITETEHTHOCTSIMU: y4eOHO-TI03HaBaTEIbHBIMH,
MH(OPMAIMOHHBIMH, IIEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATHBHBIMU;

e ¢opMupoBaHHe Yy yyalMxcs IO3HABaTEIbHOM KyJIbTYphl, OCBaMBA€MOM B Ipoliecce
MO3HABATENbHOM JEATEIBHOCTH, M JCTETUYECKOH KyJIbTYyphl Kak CIOCOOHOCTH K
SMOIIMOHAIBHO-IIEHHOCTHOMY OTHOILIEHUIO K 00BEKTaM KUBOU MPUPO/IBI.

Mecmo pazoena 6uonozuu «buonozusn.Mnoz006paszue noKpbImocemMeHHbIX pACMEeHUT

B y4eOHOM IUIaHe

Pabouass mporpamma pa3paboTaHa B COOTBETCTBHHM C ba3uCHBIM Y4eOHBIM IJIAHOM ISt
CTYIIEHH OCHOBHOTO 0011ero o0pa3zoBanus. brosorus B OCHOBHOH MIKoJIe u3yvaercs B 6 kuacce
-35 gacoB (1 vac B HezelIO)

Jeamensnocmmuulii n00X00 yCUIMBAETCs Oaroapsi NCIOIB30BAHUIO TETPAIH HA TIEYaTHOM
OCHOBE, pa3HO0Opa3HBIM J1JAOOPATOPHBIM, TPAKTUYECKUM pabOTaM M SIKCKYPCHSIM.

[Iporpammoii  mpemycMOTpEHO  W3y4eHHWE Ha  YpPOKAX  HAUUOHAIbHO-DEZUOHAIbHOZ0
KomMnonenma — MaTepuala O MECTHBIX HamOojiee TUIUYHBIX U MHTEPECHBIX B OHOJIOrMYECKOM
OTHOIICHUH PACTEHHM, YTO TO3BOJHUT aKTUBU3UPOBATH MO3HABATEIBHYIO EATEILHOCTh YUaIIUXCS,
CIOCOOCTBOBATh OPraHU3aluy UX CAaMOCTOSITENIbHON pabOThl Ha YpOKaxX U BO BHEYPOUHOE BpeMsl.

[TocTpoeHne yueGHOTO coepkaHus Kypca OCYIIECTBIISIETCS MOCIEI0BATEIBHO OT O0IIEero



KYaCTHOMY C y4ETOM peasu3allii 6HYMPUNPEOMEMHBIX U MEMANPEOMEMHbIX CBI3CH.

W3yueHnne OWOIIOTMM HaA CTYNEHH OCHOBHOIO 0O0mero oOpa3oBaHus TpaauIMOHHO
HANpaBJIeHO Ha (OPMHUPOBAHME y YYAIIUXCS HPEICTABICHUH 00 OTIMYMTENBHBIX OCOOCHHOCTSIX
O00BEKTOB KHMBOW MPUPOABI, UX MHOTOOOpa3HM W HBOJIOIHMM; O 4YeJIOBEKEe KaK OMOCOIMAIBLHOM
cymectBe. Jns ¢GopMHpPOBaHHMS Yy YyYalIUMXCS OCHOB HAayYHOTO MHPOBO33PEHUS, pa3BUTHSA
MHTEIJUIEKTYaJIbHBIX CIIOCOOHOCTEH M MO3HABAaTEIbHBIX MHTEPECOB B IMPOIECCE M3YUEHUsS OMOIOTHH
OCHOBHOE BHHMAaHHE YJEJNSeTCS 3HAKOMCTBY YYaIllMXCS C METOJaMH HAayYHOTO IO3HAHMS >KUBOU
MPUPOJIBI, TOCTAHOBKE MPOOIEM, TPEOYIONMX OT yYaIIUXCSl CAMOCTOSITENIbHON JAEATEIBHOCTHU 110 UX
pa3peeHHIO.

Conepxanue Kypca HalpaBlICHO HA Qopmuposanue YHUGEPCAIbHBIX YUEOHBIX Oellcmeuil,
00ECreunBaONINX pPa3BUTHE IIO3HABATEIBHBIX W KOMMYHHKATHBHBIX Ka4eCTB JIMYHOCTH.
OOyuaromyecs: BKIIOYAIOTCS B MPOEKTHYIO U HUCCIIEIOBATENIBCKYIO JIESTEIbHOCTh, OCHOBY KOTOPOH
COCTaBJIIIOT TakWe YdeOHble NCHCTBHs, KAaK YMEHHE BHUAETh INPOOJIEMBI, CTaBUTH BOIPOCHI,
KiIaccuuuupoBaTb, HaOIIOAATh, TMPOBOAMTH HKCIEPUMEHT, JENaTh BBIBOABI, OOBACHSATH,
JOKa3bIBaTh, 3aAIIUINATh CBOM HJEH, JaBaTh ONPEACICHUs MOHSATHUH, CTPYKTYpHUpPOBAaTh MaTepHal M
ap. Yyamuecs BKIIOYAIOTCS B KOMMYHHKATUBHYIO yUeOHYIO IESTEbHOCTb, I71€ TPeo0IaatoT Takue
e BUIBL, KaK YMEHHE IIOJIHO M TOYHO BBHIP@KaTh CBOM MBICIIH, apryMEHTHUPOBATH CBOIO TOYKY
3peHusi, paboTaTh B TPYIIIE, MPEACTABIATh U CO00mAarh MH(POPMAIUIO B YCTHOW W MUCHMEHHOU
¢dopme, BCTynaTh B JUAJIOT U T. 1.

B 6 «kmacce ywammecs ~y3HalOT, OCOOGHHOCTH CTPOGHHUS M IPOLECCOB
KHU3HEIEATEIIEHOCTH OMOJIOTHUECKUX OOBEKTOB - PACTeHHil, X MPAKTUYECKYI0 3HAYNMOCTH;
HAYy4aTcsl IPUMEHSITh METOJbI OMOJIOTHYECKON HAayKW JJIs M3YYeHHsS PACTeHMii: IPOBOIUTH
HaOJIOIeHNUS 32 KUBBIMH OPTraHU3MaMH, CTABUTH HECIIOKHBIE OMOIOTHYECKHIE SKCIIEPUMEHTHI 1
OOBSACHATH MX PE3yJbTAThl, ONMUCHIBATh OMOJIOTHYECKHE OOBEKTHI M MPOILECCHI; UCIOIb30BaTh
COCTAaBJISIFOIIME MCCIIEIOBATEILCKON M MPOEKTHOM NESATEIbHOCTH 110 N3YYCHUIO PACTeHUH

(HpI/IBOIH/ITB J0OKa3aTejIbCTBA, KHaCCHq)HHHpOBaTB, CpaBHHBATb, BbBIABIIATH B3aI/IMOCB$I3I/I);
OPHEHTHPOBATHCS B CHCTEME IO3HABATEIBHBIX IIEHHOCTEH: OILIEHMBATh HH(POPMAIHIO O KUBBIX
opraHu3Max, IOJIy4dacMyIl0 M3 pa3HbIX HCTOYHHUKOB, MOCJICACTBUA ACATCILHOCTH YCJIOBCKA B
HpUpOJIE.

[TonydeHHbIe OMOJOTHYECKHE 3HAHHS CIYXaT OCHOBOM TPH PACCMOTPEHUH DKOJIOTHH
OpraHusMa, MOMyJIsALuHU, OHoleHo3a, Ouochepsl 1 00 OTBETCTBEHHOCTH YEIOBEKa 3a JKU3Hb Ha
3emie.

N3yueHne GMOJIOTHHM 110 MpeaIaraeMoi nporpaMMe npernonaraet BeeHne (eHOI0rHuecKux
HaOJtO/IeHNH, MpakTUYeckol padoThl. 11 MOHMMAHHS YYaIIMMMCS CYIIHOCTH OMOJIOTHYECKUX
SBJICHUA B MpOrpamMMmy BBEAEHBI Ja0OpaTOpHbIE PabOTHI, 3KCKYPCHH, JAEMOHCTPALUHU OIIBITOB,
npoBesieHne HaOmoaeHni. Bee 9T0 gaeT BO3MOXKHOCTD HANpaBlIeHHO BO3/ICHCTBOBATH HA JIMYHOCTD
yJallerocsi: TpeHUpOBaTh MaMsTh, pa3BUBaTh HAOIIOATENbHOCTb, MBIIUIEHHE, 00ydaTh MpueMaM
CaMOCTOSITENIbHOM y4eOHOM J1eATeNbHOCTH, CIOCOOCTBOBATH PAa3BUTHUIO JIFOOO3HATEIBHOCTU H
UHTEpeca K MPeMETYy.

Tpebosanusn K pezynomamam o0yuenus

TpeboBanust Kk  pesynbrataM  OOydeHHs  OCHOBHBIX  OOpa3oBAaTENbHBIX  MPOrPaMM
CTPYKTYPUPYIOTCSI TIO KJIIOUEBBIM 3ajadaM OOIIero oOpa30BaHUs, OTPaKAIONUM WHAWUBUIYyaJbHBIE,
OOIIIECTBEHHBIE W TOCYAApCTBEHHBIC MOTPEOHOCTH, U BKIIOYAIOT JIMYHOCTHBIC, METalpeIMETHBIC H
IIPEIMETHBIE PE3YIIbTATHI.

JIuunocmmuute pezynvmameut 00yueHust OUOJIOTUU:

- BOCIIUTBIBAHHUEC pOCCHﬁCKOﬁ T’pa)I(JIaHCKOfI UACHTUYHOCTU: MAaTPHUOTHU3MA, IF00BU 1 YBAXCHUA
kOTeuecTBy, 4yBCTBa TOPAOCTH 32 CBOIO Ponuny;

- q)OpMHpOBaHI/Ie OTBCTCTBCHHOI'0O OTHOIICHHA K YYCHHIO, TOTOBHOCTHU U CIIOCOOHOCTH
00yJaroIerocs: K caMopa3BUTHIO U CaMOOOPA30BaHUIO Ha OCHOBE MOTHBAIIMH K 00Yy4EHUIO
WTIO3HAHUIO,

- 3HAaHWE OCHOBHBIX MPHUHIIUIIOB W TMPaBWJI OTHOIICHUS K KUBOW NPUPOJE, OCHOB
310pOBOT000pa3a KU3HH U 3J0POBHECOEPETAIONINX TEXHOIOTHIA;

- C(I)OpMI/IpOBaHHOCTB NO3HABATCJIIbHBIX HHTCPCCOB WM MOTHUBOB, HAIIPABJICHHLIX Ha HU3Y4YCHUC
KWBOW  TPHPOJIBI, HWHTEIUICKTyalbHBIX yMEHHH  (JI0Ka3biBaTh, CTPOUTH  PaCCyKACHUS,
AHAJIU3UPOBATDL, ACIIATH BBIBOIII:I); ICTECTNYCCKOI'O OTHOIIIECHUA K KMBBIM O6’beKTaM;



- (hopMupoBaHUE TMUYHOCTHBIX IPEICTABICHUHN O IIETIOCTHOCTH MTPHPO/IH,

- opMHUpOBaHUE TOJICPAHTHOCTH U MUPOTIOONUS;

- OCBOGHHE COIMAJIbHBIX HOPM, MpPaBWUJI TOBEACHUsS, posied W (OpM COIUAIBLHOW JKU3HU B
IpyMIaxu cooOIEeCTBaX,

- (hopMupoBaHKE HPABCTBEHHBIX YyBCTB U HPABCTBEHHOTO TIOBEJICHHUS, OCO3HAHHOTO
MOTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHBIM ITOCTYIIKaM;

- (hopMupoBaHrEe KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIEHHH U COTPYIHUYECTBE C
YYUTEISIMH, CO CBEPCTHHKAMH, CTaplIMMH W MIAJIIMMH B Tpolecce 0Opa3oBaHHOM,
OOIIIECTBEHHO TIOJIC3HOM, YYeOHO-HUCIIEIOBATEIbCKON, TBOPYECKOH HM  JAPYrHMX  BHJAX
JeSTEeIbHOCTH;

- opMupoBaHMEe LEHHOCTH 3J0pPOBOrO0 W 0O€30macHOr0 o0pa3a JKWU3HU; YCBOCHHE
MPaBUJI MHAWBUIYAIILHOTO ¥ KOJUJICKTHBHOTO OE€30MacHOIr0 MOBEACHUS B UPE3BBIYANHOM
CUTYAIIUSX,yTPOXKAIOIINX JKU3HU U 3I0POBBIO JTIOCH,

- (hopMupoBaHKE OCHOB KOJOTHYECKOTO CO3HAHMS HAa OCHOBE NMPU3HAHHS LIEHHOCTH >KU3HU
BO BCEX €€ MpOSBICHUSAX M HEOOXOJWMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHUS K
OKpY>Karolencpeae u panoHaIbHOTO PHPOIOTIONE30BAHMS,

Memanpeomemuoie pe3yibmamol O0y4ICHUs OMOIOTUU:
1) yuumwbca caMOCTOSITEIBHO ONPEACIATH LEIU CBOCTO 00yUYCHHUsI, CTABUTh U (HOPMYIIUPOBATH
JUIs ce0sl HOBBIC 3aj1a4 B yuyeOe M IMO3HABATEIBHOW JESATEIBHOCTH, Pa3BUBATh MOTUBBI H HHTEPECHI
CBOCH MO3HABATEIILHON JAEATEIBHOCTH;
2) 3HAKOMCTBO C COCTaBJSIFOIIMMHU HCCIICAOBATEIbCKOM JEATENbHOCTH, BKIIIOYas YMEHHE
BUCTHIIPOOJIEMY, CTAaBUTh BOIIPOCHI, BBIABUTATh THIIOTE3BI, 1aBaTh ONPEACICHHUS MOHATHUSM,

KJIaccu(uIuUpoBarb, HaOIIOAAaTh, NPOBOJUTH SKCIEPUMEHTHI, JelaTh BBIBOABI W 3aKIIOYCHUS,
CTPYKTYpUPOBATh MaTepual, OObSICHSITh, JOKA3bIBATh, 3aIIUIIATH CBOU UJIEH;

3) dbopmupoBaHMe yMEHHUs paboTaTh C Pa3IMYHBIMM ~HCTOYHMKAMHU  OHOJIOTHYECKOMN
uH(pOpMallMU: TEKCT Yy4yeOHHKa, HAyYHO-TIOMYJISIPHON JUTEpaTypoil, OMOJIOrMYEeCKUMHU CIOBApSMU
CIPaBOYHUKAMHU, aHATM3UPOBATh M OLIEHUBATH HH(OPMAIIHIO

4) BnaJecHWE OCHOBAMH CAMOKOHTpOJIS, CAMOOIICHKH, NPUHSTHS pPELICHHH B ydeOHOW u
IIO3HABATEJIBHON JEATEIbHOCTH

5) dopmupoBaHue U pa3BUTHE KOMIETEHTHOCTH B 00JACTH HMCIOJIb30BaHHS WHPOPMAIMOHHO-
KOMMYHHKATHBHBIX TE€XHOJIOTHIA.

6) dopmupoBaHHe yMEHHII OCO3HAHHO HCIOJIb30BaTh PEUEBBIC CPEICTBA JJS JUCKYCCHH H
apryMEHTallid CBOEW TMO3WIMH, CpPaBHUBATh pa3MYHBICE TOYKHA 3pPEHHs, apryMEHTHpPOBATh U
OTCTauBaTh CBOIO TOUKY 3PEHUS.

IIpeaMeTHbIMU pe3yJibTaTaMH 00ydeHHSI OMOJIOTHUH B OKIIACE SIBIISIOTCS:

1. B nosunasamenvuou (MHTEIEKTYaIBHOW) cdepe:

KimaccuuKkanuss — OmpesesieHHe TPUHAIICKHOCTH OHOJIOTHYECKMX OOBEKTOB KOTpeaese
BBIJIEJIEHUE CYIIECTBEHHBIX TPU3HAKOB OMOJIOTHUECKUX OOBEKTOB;

co0Ir0IeHHsI Mep MPO(UITAKTUKY 3a00JI€BaHUI, BBI3bIBAEMbIX PACTEHUSMH,

O0OBsICHEHHE POJU OMOJIOTUU B MPAKTHUUECKOM JEATENbHOCTH JIIOJCH; MecTa U posn

YeJIoBeKa B MPHUPOJIE; POJICTBA, OOIIHOCTH MPOUCXOKICHHUS U YBOJIOIUH PACTCHUN (HA

IIPUMEpPE COMOCTABJIEHUS OTJENIBHBIX I'PYII); POJM PA3IUUYHBIX OPraHU3MOB B JKU3HHU

YesioBeKa; 3HaYeHHsI OMOJIOTHYECKOT0 pa3HOo0pas3us AJsl COXpaHeHus: Ouocdepsl;

A pa3iIMuEHHE HA )KUBBIX 00BbEKTaxX U TabauIax Hanbosee pacpoOCTPaHEHHBIX PACTCHUNA;;
OTIaCHBIX JUIS YEJIOBEKA PACTEHHIA,

A CcpaBHEHHE OHOJIOTMUECKHMX OOBEKTOB U TIPOLECCOB, YMEHHE JIeJlaTh BBIBOJBI H
YMO3aKITIOYCHUSI HA OCHOBE CPAaBHEHHS,

4 BBIIBJICHUE MPUCTIOCOOIEHUIN OpPraHU3MOB K Cpelie OOMTaHUs; TUIIOB B3aUMOACHUCTBUS
pa3HBIX BUJOB B YKOCHUCTEME;

A OBJaJeHHE MeToJaMu  OWOJIOTMYECKOM  HayKu: HaONIOJeHHEe U  ONMCaHHe
OMOJIOTHYECKUX OOBEKTOB H MPOIECCOB; TIOCTAHOBKA OMOIIOTHIECKUX IKCIIEPUMEHTOB U
00BSICHEHUE UX PE3YyIbTATOB.

2. B yennocmuo-opuenmayuonnou chepe:

A 3HaAHHE OCHOBHBIX MPABWII TIOBEACHUS B IPHPO/IE;

A aHaIM3 U OICHKA MOCIJIEACTBUH JEATEIbHOCTH YeJI0BEKa B IPUPO/IE, BIUSHUS (PAKTOPOB
pHUCKa Ha 3J10pOBbE YeIIOBEKA.

3. B cgpepe mpyoosoii nestenbHOCTH:

> > > >



A 3HaHUE U COOJIIOICHHE TTPaBUII padOTHI B KAOMHETE OUOJIOTHH;
4 coOmofieHne mpaBWwil paboOTHl ¢ OWOJNIOTMYECKUMHU IMPHOOpaMH W HMHCTPYMEHTaMH
(mpenapoBabHbIE UTJIbl, CKAJIBIIENH, JIYIIbl, MUKPOCKOIIBI).
4. B cepe usuueckoii nesTeNbHOCTH:
A OCBOCHHE TPHUEMOB OKAa3aHHs TIEPBOM MOMOIIM TPH OTPABICHUU  SJOBUTHIMHU
pacTeHUsIMH;
5. B acmemuueckoti chepe:
A OBJAJEHHE YMEHHEM OIICHMBATh C AICTETUYECKOH TOYKH 3pPEHUS OOBEKTHI KHUBOU
HPUPOJIBL.
PabGouyasi nporpamma no 6moJioruu 1Jjs 5—9 Kiaaccon
€ NCNO0JIL30BaHMeMO0opyI0BaHus HeHTpa «Touka pocTay
Ha ©Oase mentpa «Touka pocra» oOecreunmBaeTcs peanu3anysi 00pa3oBaTEIbHBIX HPOTPaMM
€CTECTBEHHO-HAyYHOH M TEXHOJOTMYECKOI HAaIlpaBIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSMHM 3aKOHOJAATENbCTBA B cdepe o0pa3oBaHus U € y4ETOM PEKOMEHJAIMH
denepanbHOro oneparopa yuebnoro npeamera «buomorusy.
OOpazoBarenbHas IporpamMmMa Mo3BOJISIET HHTETPUPOBATH peai3yeMbIe 31€Ch MOIXO0Ib,

CTPYKTYpY U COJAEp:KaHME MPU OpraHu3anuu o0ydeHus: 6uonoruu B 5S—9 kiiaccax, BBICTPOEHHOM HA
6aze M000ro U3 IOCTYMHBIX y4eOHO-MeToANnYECKUX KomIuiekcoB (YMK).
Hcnonp3oBanne obopymoBanus neHtpa «Touka pocra» npu peanusanuu nanHod OIl mo3Bomser
CO3aTh yCIIOBUS:
* JI7Is1 pAaCIIMPEHHS COACPIKAHUS IKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHus;
* JUIsl TIOBBIIIEHHS II03HABATEIbHOW AaKTHUBHOCTU OOYYAIOIIMXCS B €CTECTBEHHO-
Hay4YHOMOOIACTH;
* JUIA Ppa3BUTUS JIMYHOCTH peOeHKa B TMpolecce OOy4YeHHs OWOJIOTHUH, €ro
CTIOCOOHOCTEH, POPMHUPOBAHUS U YJOBIETBOPEHUS COLMAIBHO 3HAYUMBIX HHTEPECOB U
MoTpeOHOCTEH;
* UI1 paboOThl C OAAPEHHBIMM IIKOJBHUKAMM, OpPraHU3allMM WX pPa3BUTHS B Pa3JIMYHBIX
o0acTsiXx00pa3oBaTeIbHOM, TBOPUECKOM NEATETLHOCTH.
ITpumensss uudpoBble nabopaTopuM Ha YpoKax OHOJOIMH, Ydalluecs CMOTYT BBIIOJHHUTH
MHO>KECTBO JJa0OPAaTOPHBIX PabOT U IKCIEPUMEHTOB I10 IPOrpaMMe OCHOBHOM IIKOJIBI.
Buosiorus pacrenmii:
Jpixanue nuctbeB. Jpixanue kopHei. [lornomenne Bobl KOpHSIMU pacTeHuid. KopHeBoe naBieHue.
Hcnapenne Boael pacteHusiMu. Dortocunresd. JlpIxaHWe ceMsH. YCIOBHS NPOPACTaHUS CEMSH.
Temnnoar00uBbIe U XOJIO0IOCTOMKHIE PACTECHHUS.
3o0o0J0rHNA:
N3ydyeHne OAHOKIJIETOYHBIX JKUBOTHBIX. V3ydeHHe BHEIIHEro CTPOEHHUS JI0KIEBOTO YepBs,
HaOJII0ICHNE 32 ero Mepe/IBUKEHNEM U peaklsIMUA Ha BHEIIHUE pa3apaxkeHus. M3ydeHue cTpoeHus
MOJUTIOCKOB T10 BJIQXKHBIM MpenapaTam. M3ydeHrne MHOrooOpasus YWIEHUCTOHOTHX MOKOJIICKIHSIM.
W3yuenne cTpoeHuss pel0 MO BIaXHBIM IHpernaparaM. M3ydyeHue crpoeHHMs nOTHll. M3ydeHue
CTpPOEHHSI MJIEKONMTAIOIIUX IO BJIAXKHBIM MpernapaTaMm. BojaHble XUBOTHbIE. TEIIOKPOBHBIE U
XOJIOJTHOKPOBHBIE )KUBOTHbIE
Yes10BeK U ero 310poBbe:
Nzyuenmne kpoBooOparienus. Peakuus CCC Ha 03UPOBaHHYIO HArpys3ky. 3aBUCHMOCTb MEXIY
Harpy3koi M ypOBHEM »HepreTuueckoro obmeHa. I'azooOmeH B n€rkux. MexaHu3Mm JErOYHOTO
neixanus. Peakuus JIC Ha pusnueckyro Harpy3ky. JKu3HeHHast EMKOCTD JIETKUX.
BoigenurenbHas, apixaTelibHas W TepMoperyistopHas (yHkuus koxu. JleiictBue pepmeHTOB Ha
cyOcTpat Ha npumepe Karanassl. [[pucrnocobieHHOCTh OpraHu3MoB K cpejie OOMTaHMUs.
OO0was oOuoJiorus:
HeiictBue hepMeHTOB Ha cyOcTpaT Ha nmpuMmepe KaTanasbl. Paznoxenune H202. Bnusaue pHepens
Ha aKTUBHOCTH (pepMeHTOB. PaKTOPHI, BIUSIOLINE Ha CKOPOCTh Mpoliecca POTOCHHTE3A.
N3yueHne KIeTOK ¥ TKaHEH pacTeHHUH 1 )KMBOTHBIX HA TOTOBBIX MUKpOIIpenaparax 1 UXOIHUCaHHE.



BrlsiBIIeHHEe M3MEHYMBOCTH Yy OPraHM3MOB. BBIsSBICHHE MPUCIIOCOOJIEHUI y OpraHU3MOB K cpejie
o0uTaHus (Ha KOHKPETHBIX IPUMEPaX).
Oco0eHHOCTH cOaepKaAHUS CTPYKTYPHBIX KOMIIOHEHTOB pado4eil NporpaMMbl

no Omosoruu B 5—9 Kjaccax ¢ HCHoJb30BaHHeM 000pyaoBaHusi neHTpa «Touka
pocTay

IInanupyemsble pe3yabTaThl 00y4yeHHsi 1o Kypey «buonorusi. 5—9 kuaace».
JINYHOCTHBIMM pe3yJIbTATAMM OCBOCHHSI BHITYCKHUKAMU OCHOBHOM LIKOJIBI IPOTPAMMBI T10
OHMOJIOTHH SBIISIOTCS:
- 3HAHUE OCHOBHBIX MPHHIIMIIOB U MPaBUJI OTHOUICHUS K )KUBOM MPUPOJIE, OCHOB
3I0pOBOT0 00pa3a )KU3HU U 3/I0pOBbecOEpEraronx TEXHOJIOTHIA;
- (opmupoBaHUE MOHUMAaHUS LIGHHOCTH 3J0POBOTO U Oe30macHoro o0pas3a KU3HHU;
- ¢()OpMHUPOBAHHOCTH IMO3HABATEIBHBIX MHTEPECOB M MOTHBOB, HAIPABICHHBIX
Ha W3y4YeHHE >KMBOW MPUPOJBI; HHTEIUIEKTYalIbHBIX YMEHUU ([OKa3bIBaTh,
CTPOUTH pPACCYKIIEHUs, aHATTU3UPOBATh, CPABHHUBATh, JENAaTh BBIBOJBLI U JP.);
ACTETUYECKOTOOTHOIICHHS K KHBBIM 00BEKTaM.
- (hopMupoBaHKE OTBETCTBEHHOT'O OTHOIICHUS K YUEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
K CaMOpa3BUTHI0O M CaMOOOpA30BaHMI0O HA OCHOBE MOTHBAIMM K OOyYCHHIO H
MO3HAHUIO
- popmupoBaHUE JUYHOCTHBIX TMPEACTABICHUN O IICHHOCTH MPUPOIDI,
OCO3HAHME3HAUYMMOCTH U OOIIHOCTH II100aIbHBIX TPOOJIEM YEeTIOBEUECTBa;
- (opmupoBaHUE FKOIOTHUECKON KYIbTYphl HA OCHOBE NMPU3HAHUS LIEHHOCTU KU3HU
BO BCeX €¢ TMPOSBICHHUSAX U HEOOXOAUMOCTH OTBETCTBEHHOTO , OEpeKHOro
OTHOLIEHUA K OKpYKarolencpene.
- ciocOOHOCTH BBIOMPATH IEJIEBBIC U CMBICIIOBBIC YCTAHOBKM B CBOMX JECHCTBHIX
W TIOCTYNKAaxIo OTHOIICHWIO K OKMBOM TPUPOJAE, 3I0POBBIO CBOEMY H
OKpYKaIOIINX;
-YMEHHE CaMOCTOSATENILHO ONPEAENATh eI CBOEro 00y4eHus!, CTaBUTh U (POPMUPOBATH IS
ce0s HOBBIE 3a7jaud B yueOe M TO3HABaTENLHOW NEATEIbHOCTH, Pa3BUBAaTh MOTUBBI U
MHTEpECHI CBOEH MM03HaBaTeIbHOM 1A TEIbHOCTH;
MeTtanpeaMeTHBIMU pe3yIbTaTaMi OCBOSHHS BHITYCKHUKAMU OCHOBHOM MIKOJBITIPOTPAMMBI 110
OMOJIOTUU SBJISIFOTCS:
Perynastusubie YY/:
- yMEHUE OpraHU30BaTh CBOIO YUEOHYIO JESITEIbHOCTh: OIpPENeNATh Lelb padoThl,
CTaBUTh 3aJaud, IUIAHUPOBATh — OIPEIENATh IOCIEAOBATEIFHOCTh JEHCTBUN H
MIPOTHO3UPOBATH PE3yNbTaThl PadOoThL. OCYIIECTBIATh KOHTPOIb M KOPPEKIIHIO B ClTydae
OOHapy)KEHHsI OTKJIOHCHHH ¥ OTIUYMN TIpU CIMYEHHH pPE3yIbTaTOB C 3aJaHHBIM
sTamoHoM. OleHKa pe3yabTaToB padOThl — BBIICTICHHE M OCO3HAHHE yUJaIIUMCS TOTO,
YTO YK€ YCBOGHO W UTO ellle TMOMJIEKUT YCBOCHHIO, OCO3HAHHWE KauyecTBa M YpPOBHS
YCBOCHHS;
- OBJIAZICHUE COCTABISIOUIMMU HCCIEI0BATEIbCKOW U TPOEKTHOM JesTEeIbHOCTH,
BKJIIOYAsi YMEHUSI BUJIETh MPOOIEMY, CTaBUTh BOMPOCHI, BBIIBUTATh THIIOTE3bI, 1aBaTh
OTIpeIeIICHUS IOHATHM, KIacCU(PUIIMPOBATh, HAOIIOAATh, TIPOBOAUTH 3KCIIEPHUMEHTHI,
JeTaTh BBIBOJBI M3AKIIOUEHHsSI, CTPYKTYPHUPOBATh MaTepual, OOBICHATH, JOKa3bIBATh,
3alUIIaTh CBOM HIICH;
Kommynukarusubie YY /:
- yMEHHUE CIyIaTh W BCTYNAaTh B JUAJIOT, YYaCTBOBATh B KOJUIEKTHBHOM OOCYKICHUU
npobseM; HHTErpUpPOBATHCS B TIPYIIy CBEPCTHUKOB M CTPOUTH TPOJYKTUBHOE
B3aMMOJICHCTBHE CO CBEPCTHMKAMU M B3pPOCIBIMH; YMEHHE aJIeKBATHO HCIIOJIb30BaTh
pedeBbie CpelcTBa s TUCKYCCHM W apryMEHTAllMd CBOCU TMO3WIIMH, CPaBHUBATH



pasHble TOUYKHM 3pEHHs, ApTYMEHTHPOBATh CBOIO TOYKY 3pEHHs, OTCTAauBaTh CBOIO
MO3HIIHIO.

- yMEHUE OPraHU30BBIBATH YU4E€OHOE COTPYAHHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMH, pabOTaTh MHIMBHIYaJIbHO M B TPYIIE: HAXOAUThH OO0IIee
peuieHne W paspemarb KOH(IMKTEI Ha OCHOBE COTJIACOBAHUS IO3MLUI W ydueTa
uHTepecoB.POpMUPOBATE , APIYMEHTHPOBATh U OTCTAaHBATh CBOC MHEHUE

ITo3naBarenbubie YY/I:

- yMeHue paboTath C pa3HBIMH HMCTOYHMKAMHM HWHPOPMAIMU: TEKCTOM y4yeOHHKa,
HAYYHONOIYJSIPHOM ~ JIUTEpPAaTypoid, CIOBApSAMH U CIPAaBOYHHKAMM; aHAJIU3UPOBATh U
OLIeHUBaThHH(OpPMAIHIO, TPEOOPa30BHIBATH €€ U3 OJHOU (HOPMBI B IPYTYIO;

- yMEHHUE CO3/1aBaTh , MPUMEHATh W MPEOOpPa30OBBIBATh 3HAKU W CHMBOJIBI, MOJACTH H
CXEMBIUIS PEICHUsT YYeOHBIX U ITO3HABATEIBHBIX 3a7a4
- yMeHHe paboTaTh C pPa3HBIMH HCTOYHUKAMU OHOJOTHYECKOW WH(pOpMAIIHNH:
HaXOJUTh OMOJIOTUYECKYI0 MH(DOPMAIIUIO B TEKCTE YUeOHMKA, HAYYHO-TIOMYIISIPHOMN
TUTEepaType,0MOIOTHUSCKHUX CIIOBAPSIX U CIIPABOYHUKAX
IIpenmMeTHBIMHU pe3yJIbTATAMU OCBOCHUS BHIITYCKHUKAMH OCHOBHOM IITKOJIBI IPOTPAMMBI
110 OMOJIOTUU SBJISIFOTCS:
-YCBOGHHUE CHCTEMbl HAYYHBIX 3HAHUI O KUBOW MPHUPOJIE U 3aKOHOMEPHOCTSX €¢ Pa3BUTHUS IS
(bopMHpPOBaHUS COBPEMEHHBIX MTPECTABICHHUI O €CTECTBEHHOHAYYHOU KapTUHE MUPA;
-popmupoBanue NEPBOHAYAIILHBIX CUCTEMaTH3UPOBAHHBIX npeCTaBICHUN 0
OMOJIOTHYECKUX00BEKTAX, MIPOIeccax, IBICHUSX;
-OBJIQJICHUE METOIaMH OMOJIOTMYECKON HAYKHU: HAOIIOACHHE M OTIMCAaHNE OMOJIOTHICCKUXO0BEKTOB U
MIPOIIECCOB; MIOCTAHOBKA OMOJIOTMUECKUX IKCIICPUMEHTOB U 00BICHEHUE UX PE3yIbTATOB.
-00BsICHEHHE POJIU OUOJIOTUHU B NMPAKTHYECKOW JNEATEIHHOCTH JIIOJICH; MECTa U POJIM YelioBeKa
B MPUPOJIE; POACTBA, OOIIHOCTH TMPOUCXOXKICHUS W SBOJIOIUH PACTEHUN W JKUBOTHBIX (HA
MIpUMepe COMOCTABIEHUS OTJENbHBIX TPYII); POIU PA3IUYHBIX OPTAaHU3MOBB KU3HU YETIOBEKA;
3HaueHUs OMOJIOTUYECKOTO pa3HO00pa3us sl coXpaHeHHs Ouocdepsi;
-(opMUpPOBaHHE OCHOB KOJOTHYECKOW TPAMOTHOCTHU: CIIOCOOHOCTH OIEHHBATHh IMOCIEICTBHS
JesITeIbHOCTH YelIOBEKa B MPUPOJE, BIUsIHIE (DaKTOPOB pUCKa Ha 3J0POBbEUECITIOBEKA.
Y4eHHK HAYYHUTCH:
| XapaKTepu30BaTh OCOOCHHOCTH CTPOEHHSI W MPOIECCOB KU3ZHEACATEIEHOCTH OHOIOTHYECKHX
00BEKTOB (KJIETOK, OPTAaHU3MOB), HX MPAKTUYECKYIO 3HAUUMOCTb;
"] IpUMEHSTh METOJIbI OMOJIOTMYECKOM HAYKH Uil M3y4eHHS KIETOK U OpPraHHU3MOB:
MPOBOANTh HAONMIOJIEHUS 32 OKUBBIMH OpraHM3MaMH, CTaBUTh HECIOXKHBIE
OMOJIOTUYECKHEIKCTIEPUMEHTHI M OOBSICHATH UX PE3YJbTAThI, ONKUCHIBATH
| UCTIONIb30BATh COCTABIISIONINE WCCIIEAOBATEIBCKONH M TPOEKTHOW JESITETBHOCTH IO
M3YYCHHIO JKMBBIX OPTraHW3MOB (MPUBOJWUTH JOKA3aTENbCTBA, KIACCH(HUIIUPOBATH,
CPaBHHBATh, BBISBIISATH B3aUMOCBSI3H);
" OpHUEHTHpPOBATHCA B CHCTEME IIO3HABATEIBHBIX I[EHHOCTEH: OIICHUBATH
WH(OPMAIIHIO O )KUBBIX OpraHU3Max, OJy4aeMyro U3 Pa3HBIX HCTOUYHUKOB;
7 mocneAcTBUs  JIEATENBHOCTH 4YeJoBeKa B
npupojie. YUYEHHUK TMOJYYUT  BO3MOKHOCTH
HAYYUTHCS:
7| cobmonmaTh mpaBuia paboThl B KaOMHETe OWONIOTHH, C OMOJOTHYECKUMHU
pUOOpPaMH HUHCTPYMECHTAMH,
| ICTTIOJTB30BATh MPUEMBI OKa3aHUS TIEPBOW ITOMOIIN MTPU OTPABJICHHUH SJTOBHTHIMHU
rpubamMu,  SJIOBUTBIMH  PAcCTCHHSIMH, YKycaX  JKMBOTHBIX;  pPabOTBHI  C
ONPEACTUTEIIMUPACTCHU;
" BEIpAIIMBAHUS U PA3MHOKEHHSI KYJIbTYPHBIX PACTCHUH, TOMAITHUX )KUBOTHBIX;
" BBIICJATH SCTETUYECKUE JOCTOMHCTBA OOBEKTOB YKMBOH IPUPOJIBI;



| 0CcO3HAHHO COOJIOJaTh OCHOBHBIE MPUHLUIBI U MpaBUiIa OTHOILIEHUS K >KUBOMN
IPUPO/IE;
"] OPHEHTUPOBATHCS B CHCTEME MOPATBHBIX HOPM M IIEHHOCTEH MO OTHOIICHUIO K
O00BEKTAMXHBOW TPUPOBI (MPU3HAHUE BBICOKOW IIEHHOCTH JXU3HU BO BCEX €€
MIPOSIBIICHUSX,9KOJIOTHYECKOE CO3HAHME, YMOLIMOHAIBHO-IICHHOCTHOE OTHOIICHHE K
00BEKTaM KUBOUTIPUPO/IBI);
7] HaxonuTh MH(OPMALMIO O PACTEHMSIX U >KMBOTHBIX B HAYYHO-TIOMYJIIPHOM JMTEpaType,
OMOJOTMYECKHUX CJIOBApSAX M CHpPaBOYHMKAX, aHAJIM3UPOBATh, OLICHUBATH €€ U MEPEBOAUTH U3
OJHOH (OPMBI B IPYTYIO;
| BBIOMPATH LIEJICBBIC U CMBICIOBBIC YCTAHOBKH B CBOUX JICUCTBUSAX U MOCTYMKAaX IO
OTHOILEHUIO K KUBOU MPUPOJIE.
IIpenmeTHbIE pe3yJIbTATHI:
1) bopmupoBaHKe [EHHOCTHOIO OTHOLICHUS K JKMBOH NPUPOJAEC, K COOCTBEHHOMY
OpraHu3My; TIOHMMaHuW€ pojau  Ouoiorum B (HOPMHUPOBAHMH  COBPEMEHHOMU
€CTECTBCHHOHAYYHOW KapTUHBI MHPA;
2) yMEHHE TMPHUMEHSATh CUCTEMY OHOJIOTHYECKUX 3HAHHMHA: PaCKphIBATh CYIIHOCTH
KUBOTO, HA3bIBaTh OTJIUYHS JKMBOTO OT HEXKHBOTO, TMEPEYUCHIATh OCHOBHBIC
3aKOHOMEPHOCTH OpTaHu3anud, (HYHKIIMOHHPOBAHHS OOBEKTOB, SIBICHUH, IPOIECCOB
KUBOM MPUPOJIBI, IBOJIIOLUOHHOTO PAa3BUTHS OPraHMYECKOTO MHUpa B €ro €IUHCTBE C
HEXHUBOM MPHUPOAOH; CHOPMUPOBAHHOCTh MPEACTABICHUN O COBPEMEHHOI Teopuu
HBOJIIOLIMU U OCHOBHBIX CBUETEIHCTBAX SBOIOINH;
3) BnaJicHWe OCHOBAMH T[OHATHHHOTO ammapata W HAY4YHOrO S3bIKa OHOJIOTHH:
MCIOJIb30BAaHUE U3YUCHHBIX TEPMHUHOB, IMOHSATHI, TCOPHIA, 3aKOHOB U 3aKOHOMEPHOCTEH ISt
00BsiICHEHUS HAOTIOJaeMBIX OMOJIOTUYECKUX OOBEKTOB, SIBJICHHA U TIPOIECCOB;
4) NOHUMaHWE CIOCOOOB  TOJYYCHHS  OWOJOTHYECKUX  3HAHUH, HAJIW4YHE  OIbITA
WCIIOJIB30BaHUSI METOJIOB OMOJIOTHH C LENBI0 M3YyYEHHUS KUBBIX OOBEKTOB, OMOJIOTHMUYECKHUX
SBJICHHI M TIPOIECCOB: HAOJIIOJICHHUE, ONMMCAHUE, MTPOBEICHUE HECIOKHBIX OMOJIOTHYECKHX
OTBITOB M JKCIEPUMEHTOB, B TOM YHCJIE C HCIOJIH30BAHHMEM AaHANOTOBBIX U ITU(PPOBBIX
pruOOPOB U UHCTPYMEHTOB;
5) yMeHHe XapaKTepH30BaTh OCHOBHBIE TPYIINbI OPraHU3MOB B CHCTEME OPTaHHUYECKOTO MHpa
(B TOM uMcne BUPYCHI, OaKTepUH, pPacTEHUs, TPUOBI, >KMBOTHBIEC): CTPOEHHUE, MPOIECCHI
KHU3HECATSILHOCTH, MX TPOUCXOXKICHNE, 3HAUCHNE B TIPUPO/IE M KU3HU YETIOBCKA,;
6) yMeHue OOBSICHATH TMOJOXKEHHE 4YEIOBeKAa B CHCTEME OPraHHYeCKOro MHpa, ero
MIPOUCXOXICHHUE, CXOJICTBA U OTJIMYUS YEIIOBEKA OT KUBOTHBIX, XapaKTEPHU30BaTh CTPOCHUE
Y TIPOIECCHI KU3HEACATEIIFHOCTH OpraHM3Ma 4YelloOBeKa, €ro MPUCIOCOOIEHHOCTh K pas-
JTUYHBIMAIKOJIIOTHYECKUM (haKTOpaM;
7) yMEHHE ONUCHIBATh KJICTKH, TKAHH, OPTaHbl, CACTEMbI OPIaHOB M XapaKTEPHU30BaTh
BaKHEHIIMe OWOJOTHYECKHE TMPOLEeCChl B OpraHM3MaxX pAacTeHUU, >KUBOTHBIX H
YeNOBEKa;
8) chopMHPOBAaHHOCTh MPEACTABICHUNA O B3aMMOCBSA3M HACICIOBAHUS TMOTOMCTBOM
MPU3HAKOBOT POJAUTEIBCKAX (POPM C OpraHHM3aIueH KICTKU, HATMIHEM B HEH XPOMOCOM Kak
HOCHUTEJCH HacleACTBEHHON MH(OpMaIuu, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACIEIOBaHUS
MIPU3HAKOB;
9) copMHUPOBaHHOCTh TPEACTABICHUNH 00 OCHOBHBIX (PAKTOPAaX OKPYXKArOIIEH Cpeibl, MX
pPONU B )KM3HEACATEILHOCTH W HBOJIIOIMUA OPTaHU3MOB; MPEICTaBICHHE 00 aHTPOMOTEHHOM
¢axTope;
10) chopmrpoBaHHOCT MPEACTABICHUH 00 SKOCUCTEMaX U 3HAYCHUU OMOPa3HO00pa3Hs;
OTJ00aNBHBIX PKOJIOTHYECKUX MPobdIeMax, CTOAIUX Mepe]l YeIOBEUYeCTBOM M CIIoco0ax
UX MPEOJIOJICHUS;
11)ymenue perrate ydeOHBIC 3aJaud OHOJOTMYECKOTO COJAEPIKaHUS, B TOM YHCIIE



BBIABJIATh MPUYUHHO-CIICACTBCHHBIC CBA3U, IMPOBOAWUTH paC‘IéTBI, Acj1aTb BBIBOABI Ha
OCHOBAHUU IMOJTYYCHHBIX PC3YJIbTATOB;

12)ymeHue co3aaBaTh ¥ MIPUMEHSITH CIIOBECHBIC U rpapUUECKHe MOJICIH IS OOBSICHEHUS
CTPOCHUS JKUBBIX CUCTEM, SIBJICHUH U TIPOIIECCOB KHBOW MPUPOJIBI,

13)noHuMaHue BKJIJa POCCHHCKUX M 3apyOeKHBIX YYEHBIX B Pa3BUTHE OMOJIOTHYECKUX
Hayk; 14)BianeHne HaBbIKAMH pPa0OTHI ¢ HH(pOpMAIHMEld OMOJIOTUYECKOTO COJNEPIKAHHMS,
MPEJCTaBICHHON B pa3HOW (opme (B BuIe TEKCTa, TAaOJMYHBIX TaHHBIX, CXEM, TPa(HKOB,
rarpaMM, Mojeleil, n300pakeHni), KPUTHIECKOTO aHajin3a WHPOPMAIUU U OICHKH e
JOCTOBEPHOCTH;

15)yMeHue TIUIaHUPOBATh TOJ PYKOBOACTBOM HACTaBHMKA M IPOBOJIUTH Yy4eOHOE
WCCIJICIOBAaHKE WU MPOCKTHYIO pa0doTy B 001acTH OMONOTHH, C YI€TOM HAMEUYCHHOU eI
dbopMynupoBaTh MpoOIeMy, THIIOTE3Y, CTABUTh 3a/1a4M, BEIOMPATh aJIEKBATHBIC METOJIbI JIS
UX peueHus, (opMyIHPOBATH BHIBOJIBI, MyOIMYHO MPEACTABIATH MOJYyYCHHBIE PE3YIIbTAThI;
16) yMEeHHE UHTETPUPOBATH OMOJIOTHUECKUE 3HAHUS CO 3HAHUSIMHU JIPYTHX YI€OHBIX PEAMETOB;
17) chopMHPOBAHHOCTh OCHOB JKOJOTHYECKOW TI'PAMOTHOCTH: OCO3HAHHE HEOOXOIUMOCTH
JCUCTBUH 110 COXPAaHEHUIO OMOPa3HOOOPa3Hsl U OXpaHe MPUPOIHBIX IKOCUCTEM, COXPAHCHHUIO
U YKPEIUICHUIO 37I0POBBS UYEIOBEKA, YMCHHE BBIOMpATH IICJIEBBIC YCTAHOBKHM B CBOHUX
JICUCTBUAX W MOCTYMNKAX IO OTHOLICHUIO K KMBOW MPUPOJIE, CBOEMY 3JI0POBBIO U 30POBBIO
OKPYKAFOIIHX;

18) ymeHUE HCIOIB30BATh MPUOOPETCHHBIC 3HAHUS U HABBIKH JIJISl 3]JOPOBOTO 00pa3a KU3HH,
cOaTaHCUPOBAHHOTO MUTAHUS M (PU3UYECKON aKTUBHOCTH; HETIPUATHE BPEIHBIX IMPU- BHIYEK
Y 3aBUCHMOCTEH; YMEHHE MPOTHUBOJCHCTBOBATh JDKCHAYYHBIM MaHUNYISIHUSIM B OOJIACTH
3JI0POBBSI;

19)oByajicHue TpUEMaMH OKa3aHUS T[EPBOM TIOMOIIM YEJIIOBEKY, BBIpAIMBAHUS
KYJIbTYPHBIXPACTCHUH M yX0JIa 3a IOMAITHUMHU YKUBOTHBIMH;

D opMBbI KOHTPOJIA

KOHTpOHL pPE3yIbTATOB O6y‘leHI/IH B COOTBETCTBHMH C JaHHOHU O6paSOBaTCJ'ILHOI71 nporpaMMoﬁ

MPOBOAUTCS B (hOpME MUCBMEHHBIX U AKCIEPUMEHTAJIbHBIX PaldOoT, MpeAronaraeTcsi MpoBEACHHE

IIPOMEKYTOYHON U UTOTOBOM aTTECTALNH.

HpOME)KyTO'-IHaH aTTecranus

JUigs  OoCylIeCTBIEHUS IPOMEXYTOUYHOM aTTECTAllMM HCIOJIb3YKOTCS KOHTPOJIBHO-OLEHOUYHBIE
MaTepHalbl, 0TOOp COJepkKaHUs KOTOPbIX OPUEHTHPOBAH Ha MPOBEPKY YCBOEHUS CUCTEMbI 3HAHHUN
U YMEHUIl — MHBAapHAHTHOIO fpa COJEp:KaHus ACHCTBYIOIMX 00pa3zoBaTelbHON MPOrpaMMel MO
Ouosioruu ans  00me0o0pa3oBaTeNbHBIX OpraHu3auuil. 3aJaHus NPOMEXYTOYHOW aTTecTaluu
BKJIIOYAIOT MaTepHall OCHOBHBIX Pa3JiesoB Kypca OMOJIOTHH.

KPUTEPUU O EHUBAHMIS 110 ITIPEIMETY
«BHAOJOTI'Us»
[Tpu opraHm3anuu TEKYIIEr0 KOHTPOIS YCIEBAEMOCTH OOYYAIOIIUXCS CIEAYyeT YUUTHIBATh

tpeboBanuss ®I'OC OOO k cucteme OIEHKH JOCTHKEHHUS TUIaHUpyeMbIx pe3ynabTatoB OOII,

KOTOpasi JIOJDKHA MpeaycMaTpuBaTh HCIIOJIb30BaHUE pa3HOOOPAa3HBIX METOJOB U  (opwm,

B3aMMHOJOIIOJIHAOIIUX Opyr Apyra (CTaH)IapTI/IBI/IpOBaHHBIe IMUCbMCHHBIC M YCTHBIC pa60T1>1,

MPOEKTHI, NpPAaKTHUECKWEe U JlabopaTopHble paboOThl, TBOpYECKHWE pabOThl, CaMOaHAIU3 U

CaMOOIIeHKa, HAOII0eHUE, UCTIBITAHUS U UHOE).

Crieruduueckoii (popMoit KOHTpOJIS ABIseTc paboTa ¢ mpubopamu, J1abOpaTOpHBIM
o0opynoBanuem, mozensiMu. OCHOBHasI 11eTb THX ITPOBEPOUHBIX paboT: oIpeaesieHue

YPOBHA PA3BUTHA YMCHI/Iﬁ IMIKOJBHHUKOB pa6OTaTL C O60py,[[0BaHI/ICM U MIPOBOJUTH

OKCIICPUMCHTAJIBHBIC HCCJIICAOBAHUSA, TIJIAHUPOBATH Ha6HIOIIeHI/IC HniIn OIIbIT, BECCTU

CaMOCTOSITENTLHO MPAKTUYECKYIO paboTy.

3az[aH1/Ie MOXET CUHUTATHCA BBIIIOJTHCHHBIM, €CJIN 3aMMCaHHBIN/ BBI6paHHBIﬁ OTBET COBIIAJAcCT



C BEPHBIM OTBETOM. 3aJlaHHs MOTYT OIICHMUBAThCS Kak 1 0aioM, Tak U OOJBIINM KOJHYECTBOM B
3aBUCHMOCTH OT YPOBHSI CIIOKHOCTH 3aJIaHHS, OT KOJMYECTBA BBEICHHBIX/BBIOPAHHBIX OTBETOB, OT
THUIIA 33]JaHHS.

HopMmpbl O11eHOK 3a BCE BUJIBI POBEPOYHBIX paObOT

«5» — ypOBEHB BBITIOJIHEHHSI TPEOOBAaHUI 3HAYUTEIHHO BHIIIE YIOBICTBOPUTEILHOTO:

* OTCYTCTBHUE OIIMOOK, KaK 110 TEKYIIEMY, TaK H 110 MPEAbIIYIIEMY YIeOHOMY MaTepHaiy;

* He OoJiee OJJTHOTO HEeJOoYETa.

«4» — ypOBEHb BBITIOJHEHUS TPEOOBAHUH BBIIIC YIOBICTBOPUTEILHOTO:

* Hanmuune 2—3 om0k wim 4—6 HeTOYETOB M0 TeKyIIeMy Y4eOHOMY MaTepHaiy;

* He Oostee 2 ommOOoK Wik 4 HeAOUYETOR MO MPOUICHHOMY MaTepHay;

* HCIIOJIb30BAHNE HEPALIMOHAIBHBIX IIPUEMOB PEIICHUS YUeOHOH 3a1auu.

«3» — MOCTaTOYHBII MUHUMAJIbHBIN YPOBEHD BBIMIOJIHEHUS TPEOOBAHUMN, IPEIBSBISIEMBIX K

KOHKpEeTHOH padore:

* He Oonee 4—6 omm6O0k miu 10 HerouETOB MO TeKyIIeMy yueOHOMY MaTepuay;

*He Oomee 3—5 ommbOOK winm He Oojee 8 HEZOYETOB IO MPOUICHHOMY

yueOHOMyMaTepuainy.
«2» — ypOBEHb BBINOJIHECHHUS TPEOOBAHUI HUKE yIOBJICTBOPUTEIBHOTO:
* Hanmuue 6oee 6 omnOok ni 10 HeT0YEeTOB 1O TEKYyIEMY MaTepHay;

* Oosee 5 ommbok unu 6onee 8 HemodeToB Mo mpoiaeHHoMy marepuany.COJIEPXKAHUE
YUYEBHOI'O ITPEJMETA «BHOJIOT'HU»

5 KJIACC (34 uaca, us nux 1 u — pezesnoe epems)
1. brnosioruss — Hayka o :kuBoil npupoae(4 4)

ITonsatue o xu3Hu. [Ipu3HaKu *KUBOro (KJIETOYHOE CTPOEHUE, TUTAHUE, AbIXaHUE, BbIJENIEHHE, POCT U JIp.).
OOBeKTHl KUBOW M HEXMBOW MPUPOJIBI, X cpaBHEHUE. JKuBast 1 HeXUBas MPUPOJa — E€IUHOE LIETIOE.

buonorus — cucrema Hayk o xuBoi mnpupoae. OcHOBHblE pazzensl Ouosnoruu (OOoTaHMKa, 300JI0THS,
9KOJIOTHUS, LMTOJIOTHs, aHaToMus, ¢usnonorus u Ap.). Ilpodeccun, cBszaHHBIEe C Ouonoruei: Bpad,
BETEpPHUHAp, IICUXOJIOT, arpoHOM, >HBOTHOBOA U Jp. (4—5). CBsA3p OuoONOrMH C JPYrMMH HayKamu
(Matematuka, reorpadgus u ap.). Pomp Ouonorun B NMO3HAHMM OKPY)KAIOLIET0O MHpa M TNPAKTUYECKOH
JESITEIBHOCTH COBPEMEHHOIO YEJIOBEKA.

Kabuner Oumonoruu. IlpaBuna moBeaeHus u paboTbl B kaOuHeTe ¢ OMOJOIMUYECKUMM HpUOOpaMu H
UHCTPYMEHTAMH.

buonornueckue TepMuHBI, NOHATHUS, CUMBOJIBL. VcrouHuku Ouonorndeckux 3HaHuil. [louck
MHpOpMalMM C HCHOJB30BAaHMEM PA3JIUYHBIX MCTOYHHUKOB (HAay4YHO-TIOMYJsipHas JIUTEpaTypa,
ClpaBO4YHUKH, IHTEpHET).

2. MeToab! u3yueHus ;kuBoii npuposl (6 4)

HayuHnble MeTOIbI U3yUeHHS JKUBOI MPUPOABI: HAOIIOJAEHUE, YKCIIEPUMEHT, ONMUCAHHUE, U3MEpPEHHUE,
KJ1accuduKanus. YCTpOHCTBO YBEJIWYUTEIbHBIX MPUOOPOB: JyNbl U MHKpocKkorna. ITpaBuna paGoTsl ¢
YBEIMYUTEILHBIMU TTPUOOpaMH.

Merton onucanuss B Ouojoruu (HarJIsAHBIA, CIIOBECHBIH, cXeMaTudeckuil). Merox wu3MepeHus
(MHCTpYMEHTBI u3MepeHus). Metoa Kiaccu- (UKaUUM OpraHu3MOB, NPUMEHEHHE JIBOMHBIX Ha3BaHHM
opranu3moB . HaOmioienrne 1 SKCIIepUMEHT KaK BEIyIIHe METOJbI OHMOJIOTHH .

Jlabopamopuvie u npakmuueckue pabomol

1. V3yuenue nabopaTopHOro o0OpyIOBaHUS: TEPMOMETPHI, BEChl, Yaliku lleTpu, mpoOUpKH, MEH3YpKH.
[IpaBuia paboTsl ¢ 000pyI0BaHUEM B HIKOJIBHOM KaOMHETE.

2. O3HaKOMJICHHE C YCTPOMCTBOM JIYITbI, CBETOBOTO MUKPOCKOTIA, TPaBUiIa pabOThl C HUMHU.

3. O3HakOMIIEHHE C pACTHTEIBHBIMH W JKMBOTHBIMH KIETKaMH ToMmMata © apOy3a (HaTypaJibHbBIC
npenapatbl), MHQYy30puH Ty(]enbku U THAPHl (TOTOBBIE MHUKPOIIPENapaTbl) C IMOMOIIBIO JIyNbl H
CBETOBOI'0 MHUKPOCKOIIA.

Drckypcuu unu 6u0eosIKCKypcuu

OBnajieHHe MeToJaMU U3y4eHUs )KMBOM IPUPOAbI — HAOIIOAEHUEM U SKCIIEPUMEHTOM.



3. Opranusmbl — TeJia KUBOi pUpoabI (7 4)
[Tonatue o0 opranmsme. JlosiaepHble W sigepHble opraHu3Mbl. Kietka m e€ otkpeitHe. Kierounoe
CTpPOEHHE OPTaHNU3MOB.
[urtonorus — Hayka o kieTke. KileTka — HauMeHbIasi €IUHHUIA CTPOCHUS U JKU3HEIEATEIHbHOCTH
opranu3moB. CTpoeHHEe KJIETKH I0J CBETOBBIM MHKPOCKOIIOM: KJIETOYHas 000JI0YKa, IIMTOILIa3Ma,
SAPO.

OnHOKJIETOYHBIE 1 MHOTOKJIETOYHBIE OpraHu3Mbl. KitleTku, TkaHu, Opranbl, CHCTEMbl OPTaHOB.

KuznenesarenbHOCTh OpraHu3MoB. OCOOEHHOCTH CTPOCHHMS W TIPOIIECCOB IKU3HEACSITEIBHOCTH Yy
pacTeHuii, )KUBOTHBIX, OaKTEpHil U TPUOOB.

CBoiicTBa OpPraHu3MOB: IIUTAaHHWE, JbIXaHWE, BBIJCICHUE, IBH)KCHHE, Pa3MHOXXEHHE, pa3BUTHE,
Pa3apa)kUMOCTb, PUCTIOCOOIEHHOCTh. OpraHu3M — €AUHOE IIEJI0E.

PaznooOpa3ue opranu3aMoB M UX KiaccU(UKaus (TaKCOHBI B OMOJIOTHH: I1apCTBA, TUIMBI (OTIEIIBI),
KJIACCHI, OTPSABI (TIOPSIKKU), CeMEHCTBA, pOAbI, BUIbL. bakTepruu u BUPYCHI KaK (OPMBI KU3HU. 3HAUCHHE
OakTepuil 1 BUPYCOB B IIPUPOJIE U B KU3HU YEIIOBEKA.

Jlabopamopnslie u npakmuyeckue pabomaol

1. W3ydyeHue pacTUTENbHBIX W KHUBOTHBIX KIJIETOK IIOJ JIyIOH M MHUKPOCKONOM (Ha TOTOBBIX
MHUKpOIIperaparax).

2. O3HaKOMJIGHHE C TPUHIMIIAMH CHUCTEMATHKH OPTaHU3MOB.
3. HaGmoenne 3a moTpeOIeHMEM BOJIbI PACTCHHUEM.

4, Opranu3smbl u cpeja ooutanus (54)

[Tonstue o cpene oburtanus. Bognas, Ha3eMHO-BO3AYIIHASI, [TOYBEHHAs, BHYTPUOPIaHU3MEHHAsI CPEIbl
oburtanus. [IpeacraBurenu cpen odutanus. OcoOeHHOCTU cpen obuTaHus opranu3moB. IIpucnocobnenus
OpraHu3MoB K cpejie oouTanusi. Ce30HHbIE U3MEHEHUS B )KU3HU OPTaHU3MOB.

Jlabopamopnsie u npakmuyeckue pabomaol
BrisiBienue npucrnoco0ieHuii Opraiu3MoB K cpene oOuTaHus (HaKOHKPETHBIX MPUMEPax).

OKCcKypcuu uiu 6UOe0dIKCKYpCUu
PacTuTenbHBIM U KUBOTHBIH MUDP POIHOTO Kpas (KpaeBeICHHUE).

5. Ilpupoausie cooduecTBa (7 1)

[Tonatue o mpupoaHoM coobiiecTBe. B3anMocBsI3u OpraHM3MOB B MPUPOJHBIX coobmiecTBax. [IuiieBbie
CBA3M B cooOmecTBax. IlumeBbie 3BeHbs, Lienmu M ceTH nurtaHus. [IpousBomurtenu, mnorpedutTenu u
paspyLIUTENN OpraHMYECKUX BEIIECTB B MPUPOAHBIX coobecTBax. [IpuMepsl mpUpPOJHBIX COOOIECTB (JIec,
pya, 03epo U JIp.).

HckyccTBeHHbIE cOOOIIECTBA, UX OTIWYUTEIbHBIE MPU3HAKK OT MPUPOAHBIX co0O0mIecTB. [IpuunHEI
HEYCTOMYHMBOCTH UCKYCCTBEHHBIX COOOIIECTB. POJIb MCKYCCTBEHHBIX COOOIECTB B JKM3HM YEJIOBEKA.

[Ipupoansie 30HbI 3emiu, ux odutarenu. diaopa u ¢payHa OpUpoI-HbIX 30H. JlaHamaThI: MPUPOIHbIE U
KYJIBTYPHBIE .

Jlabopamopuvie u npakmuueckue pabomol

M3yueHne MCKYCCTBEHHBIX COOOIIECTB U UX obuTaTeneil (Ha mpuMepe akBapuyma U 1p.).

DKCKypcuu uiu 6UOE0dIKCKYpPCUU

1. U3ydyeHue npupoHbIX COOOIIECTB (Ha MpUMepe Jeca, 03epa,lpyna, Jyra u ap.).

2 . VI3y4eHne CEe30HHBIX SBICHHN B JKU3HU MPHUPOIHBIX COOOIIECTB.

6. ZKusas npupona u yesnoBek (4 4)

W3MeHeHns B IpUPOJIE B CBSI3U C PAa3BUTHEM CEJIBLCKOTO XO3SICTBA, IPOU3BOJCTBA U POCTOM YHUCIEHHOCTH
HacelleHUs. BnusHMe dYenoBeKka Ha JKUBYIO MPHUPOAY B XOJleé HCTOpUHU. [7oOanbHBIE HKOJIOTUYECKHE
npo6aembl. 3arpsi3HeHHe BO3AYIIHONW W BOJHOW 000J04YeKk 3eMid, MOTepu MOYB, UX MpenorBpamieHue. [1yru
COXpaHEeHHsT OHOJIOrMYecKoro paszHooOpazus. OxpaHsieMble TEPpPUTOPUU (3aMOBEIHUKH, 3aKa3HUKH,
Hal[MOHAJbHBIE MApPKH, MAaMATHUKM Opuponbl). KpacHas knHura P®. Oco3HaHME JKU3HHM KaK BEIUKON
LEHHOCTH.

Ilpakmuueckue pabomuwl

[IpoBeaenue akuuu no yOopke mMycopa B Onmxkaiiliem Jiecy, Mmapke, CKBepe HJIM Ha MPUIIKOJIbHOM
TEPPUTOPUH.

Pe3epB — 1 yac



Ne Tema Konuuecmeo Jlabopamopnvie pabomut
Yacos
1. buonocua — mnayka o cueoil)d Ikckypcusa - 1
npupooe
2. Memoovt  uzyuenus 6 3
HCUBOU NPUPOOD Ixexypeus - 1
3. Opzanuzmvl  — mena  Hcueou 7 3
npupoovl
4. Opzanusmot u cpeda odbumanus ) 1
IKkckypcus - 1
S. Ilpupoonsie cooouecmea 7 2
6. Kusas npupooa u uenosex 4 1
Jlabopamopuvie pabomwr -
+
HTOI'O 33+1 wac 10 Ikckypcuu - 3
pesepe
KanennapHo-temaTnyeckoe IiiaHupoBaHue
«BHAOJIOT'USI» 5 KJIIACC
Obweexonuuecmeo uacoe — 34, 6 nedeno — luac.

Ne Kosmmu | Jlara Hcnoanb

Pasne Paspen, Tema. €CTBO NPOBeJAeHUA 30Ba-

Ja 4YacoB | ypoka HHE

TeMbI Io Ilo obdopyno

mwiany | ¢pakry | panme
«Touka
pocTa»
Paznen Nel Guostorusi — Hayka o ;kuBoii npupose (4 yaca)

1.(1) [Tonsitue o xu3Hu. [IpusHaku xuBoro. OOBEKTH KkUBOK U | 1
HEKUBOUW TPUPOJIBI.

2.(2) buonorust — cucrema Hayk o xuBoil mpupojge. OcHoBHBIE | 1
pasnensl Ouonoruu. [Ipodeccun, cBsizaHHbIE ¢ OMOTOTHEH.

3.(3) CBsi3p OHMOJIOTMU ¢ JIpyrMMH Haykamu. Ponb Owosoruu B | 1
MO3HAHUHM  OKPYKAIOIIEr0o  MHpa W MPaKTUYECKOU
JESITEIIBHOCTH COBPEMEHHOTO YEJIOBEKA.

4.(4) Kabuner Ouosoruu. IIpaBuna mnoBeaeHus u pabotsl B | 1
KaOuHeTe c OHOJOTMYECKUMHU npudopamMu "

WHCTPYMEHTaMU. bHOIOrMYecKkue TEpPMUHBI, TIOHSTHUS,
CUMBOJTBI.
Pa3znen Ne2 Meroabl n3yuyeHus1 ;KUBOM mMpUpPobI (6 4acoB)

1.(5) Hayunbie  MeTomsl  W3y4eHHUS ~ KMBOW  TpUpojsL: | 1 nabopar
HAOJIIOJICHUE,  OKCIICPUMEHT,  ONKCAaHWe, HW3MEpCHHE, OpHOE
KJIacCU(pUKaIHUSI. obopymo
Jlabopamopuaa padomaNel «3ydenne mabopaTOpPHOTO BaHUE:
o0Opy/lOBaHUs: TEPMOMETPHI, Bechl, uYamku Ilerpu, TepMOME
npoOupku, MeH3ypku. [IpaBuiia paboTel ¢ 000pyAOBaHUEM B TPHI,
[IKOJIbHOM KaOMHETe». BECHI,

Yalku
ITerpn,
poOUpPK




H’

MEH3YpK
U
2.(6) YCTpoiCTBO  YBENIMYMTEIbHBIX ~ MPUOOPOB: Jyma H nabopar
mukpockorn. IlpaBuia paboTel € yBETUYHUTEIbHBIMU OpHOE
npudopamu. 00opyno
Jlabopamopnasn paoomaie2 «O3HaKoOMJIEHUE c BaHUE:
YCTPOMCTBOM JIyIbI, CBETOBOTO MHKPOCKOMA, IpaBUiIa ayna,
paboThI C HUMK. CBETOBOM
MHUKPOCK
on
3.(7) Merton onricanus B Ouonoruu. Jlabopamopuas paboma Ne3 Mukpoc
«O3HaKoOMJIGHHE C  pACTUTEIbHBIMM M  KUBOTHBIMHU KON
KJIeTKaMH Tomara W apOy3a (HaTypajbHBIE NpenapaTsl), ppoBO
uHpy3opun TyheabKu u TUIPBI (roToBBIC i,
MHUKpONpenaparsl) ¢  MOMOLIbIO JIYIIBI W CBETOBOTO nabopar
MHUKPOCKOTIay. OpHOE
0bopyno
BaHue,
TOTOBBIE
MUKPOTIP
ernaparbl
4.(8) Mertoxa u3MepeHus.
5.(9) Metonx  wiaccuuKalMd ~— OPraHU3MOB,  IPUMCHEHHE
JIBOMHBIX Ha3BaHUW OPraHU3MOB.
6.(10) | HaOmromenue W SKCHEPUMEHT Kak BEIYIIME METOMAbI B
Ouonoruu. DOKCKypCHs: OBJAJICHHE METOJaMU HU3YyYeHUs
YKUBOW TPUPOIBI — HAOIIOICHHEM U SKCIIEPUMEHTOM.
Pa3znen Ne3 Opranusmsl — Tejia ;KUBO npUpoabl (7 4acoB)
1.(11) | Iloustue 006 opranusme. JlosaepHble | SIIEPHBIC
OpraHU3MBEI.
Knerka u ee otkpbitTue. CtpoeHue kietku. Jlabopamopuas Muxpoc
2.(12) | pabomaNed «3yueHue pacTUTEIBHBIX U YKHBOTHBIX KJIETOK KOII
nojg  JIymou U MHUKPOCKOTIOM (Ha  TOTOBBIX UppPOBO
MUKpOIIpenaparax)». H,
nabopar
OpHOE
obopyno
BaHMHE,
TOTOBBIE
MHUKPOTIP
ernaparbl
3.(13) | OnHOKIETOUHBIE U MHOTOKJICTOUHBIE OpraHu3Mbl. Kiertkw, Muxkpoc
TKaHU, OpraHbl , CHCTEMBbl OpraHoB. Jlabopamopnas KOII
paoomaNe5 «O3HaKOMIIEHHE C NPHUHIMIIAMU CHCTEMATHKHU 1 ppoBo
OPraHU3MOBY. u,
nabopar
OpHOE
o0bopyno
BaHHE,
TOTOBBIE
MHUKPOIP

enaparsl




4.(14) | KusneneaTeabHOCTh Opranu3mMoB. OcoOEHHOCTH CTpoeHus | 1 Mukpoc
U TIPOILIECCOB JKU3HEICITEIBHOCTH Y PACTCHHM, KUBOTHBIX, KON
Oaktepuii u  rpuboB. Jlabopamopunaa - pabomaNe6 nudposo
«Habnronenue 3a moTpedieHreM BOIBI pAaCTCHUEM). ,

nmabopar
OpHOE
o0bopyno
BaHUE.

5.(15) | CeoiicTBa OpraHM3MOB: INHTaHHE, IbIXaHHE, BbIAEICHHE, | 1
JIBIDKEHUE, pa3BuTHE, pa3ApakuMoCTh,

PUCTIOCOOJICHHOCTb.

6.(16) | Pa3mMHOXeHME OpPraHU3MOB M UX KJIacCU(PHKALUSL. 1

7.(17) | bakrepuu u Bupychl Kak popma xu3HU. 3HaueHue OakTepuii | 1
Y BUPYCOB B PUPOJIE U IS YEJIOBEKA.

Pa3nesa Ne4.Opranusmsl u cpena odouranusi(S4acon)

2.(19) | IpencraBurenu cpeq OOUTAHUS. 1

3.(20) | OcobennocTu cper OOUTAHUST OPTaHU3MOB. 1

4.(21) | IlpucnocobneHus OpraHM3MOB K  cpeae  obOuraHus. | 1 Mukpoc
Jlabopamopuasa pabomaNe7 «BrisBiieHrE TIPUCTIOCOOJICHUIA KOII
OpPraHU3MOB K cpejie 00uTaHus (Ha KOHKPETHBIX ITpUMeEpax). nudposo

i,
nadopar
OpHOE
obopyno
BaHMUE,
TOTOBBIE
MHUKPOTIP
enaparsl

5.(22) | Ce3oHHBIC M3MEHEHUS B XM3HH OPraHU3MOB. DKcKypcwus: | 1
PacTuTenbHBIN U )KUBOTHBIA MUP POJHOIO Kpasi.

Pa3nen NeS. Ilpupoansbie coodmecTBa(74acoB)

1.(23) | Ilonsatne o mpupogHOoM cooduiecTBe. Bsaumocssizu | 1
OpPraHW3MOB B TIPUPOJHBIX COOOIIECTBaX. IKCKYPCHS:

U3y4yeHHE CEe30HHBIX SBJICHUH B JKU3HU HPUPOAHBIX
COO0IIECTB.

2.(24) | Tumesblie cBs3u B coobrecTBax. [luieBbie 3BeHbs, end U | 1
CeTH MUTAHUS.

3.(25) | lpousBoauTenw, OTPEOUTEIH u paspymmurenu | 1
OpPraHMYeCKHX BEIECTB B IPUPOAHBIX COOOIIECTBAX.

4.(26) | [Mpumepsl IPUPOIHBIX COOOIIECTB (Jiec, mpyI, 03epo u ap.). | 1
DKCKypcusi: U3y4eHUE MPUPOAHBIX COOOIIECTB (HA MpUMeEpe
jeca, o3epa, Ipya, Iyra u Jp.».

5.(27) | UckyccTBeHHbIE COOOIIECTBA, MX OTIIMYNTEIbHBIC TPU3HaAKK | 1
OT TPUPOJHBIX cooOlmiecTB. [IpUyMHBI HEYCTOWYMBOCTU
HCKYCCTBEHHBIX COOOIIIECTB.

6.(28) | Ponb HMCKYCCTBEHHBIX COOOINECTB B IKHM3HM deynoBeka. | 1 Muxkpoc
Jlabopamopuaa padomaNe8 «3yueHrne HCKYCCTBEHHBIX KOII
cool1iecTB U UX oOuTareneil (Ha mpuMepe akBapuyma U 1 ppoBo
Ip.)». i,

nabopar
OpHOE
o0bopyno
BaHMUE,
TOTOBBIE
MHUKPOIIP

ernaparbl




7.(29) | Ilpuponusie 30HBI 3emiuu, ux oburanue. Pnopa u dayna | 1
IIPUPOIHBIX 30H. JlanqmagThI: IIPUPOJHBIC u
HCKYCCTBEHHBIE.

Pa3nesa Ne6 ’)Kusasi npupona u yesnosex (4 yaca)

1.(30) | U3meHeHust B MPHUPOJAE B CBA3H C Pa3BUTHEM CEILCKOro | 1
XO035UCTBA, TPOU3BOJACTBA W  POCTOM  YHUCICHHOCTH
HACEJICHHUSI.

2.(31) | BiusHue yelnoBeKa Ha KUBYIO MPHPOIY C XOAOM HCTOpUH. | 1
['7100a1bHbIE KOJIOTHYECKHE IPOOIIEMBI.

3.(32) |Ilytm  coxpaHeHus  OHOJOTHYECKOTO  pa3HOoOOpasms. | 1
[IpakTrueckas paboTa: MPOBEACHHUE aKIUH IO YOOpKe
Mycopa B OmmkaiiieM Jiecy, TapKe, CKBEpe WM Ha
HPHUIIKOJILHON TEPPUTOPHH.

4.(33) | Oxpansiembie Tepputopun. KpacHas kaura PO. 1

5.(34) Pe3seps

-METOINMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

[Taceunuk B.B. buonorus: Beaenue B 6nomnoruto: JIunensiii kypce, 5 kiacc/ OO0 «IPODA»; AO
«M3narenscTBO [IpocBenieHney;

5 kimace/ OO0 «IPODA»; AO «M3narenbctBo [IpocBenienuey;;

[Taceunuk B.B. buonorus: Beaenue B 6nomnoruto: JIunelnsiii kypce, 5 kiacc/ OO0 «IPODA»; AO
«M3narenscTBO [IpocBelieHne»;e cBOil BApUAHT:

METOANUYECKHUE MATEPHUAJIBI I YUYUTEJIA

1.Yuebnuk — Aptop: Ilaceunuk B.B. «buonorus. bakrepuu, rpulsl, pacTeHus». YUeOHUK [T ydaluxcs 5
KJ1acca 001eo0pa3oBaTeNibHBIX yupekaeHuil noj pen. npod. [Naceunuka B.B. — M.: Beprukans//Ipoda

2. ITaceunuk B. B. «buonorus. buosnorus. bakrepun, rpubsl, pacrenus. 5 kinacc» Pabouas terpaap K
yueOHuky B.B. [laceunuka. TectoBsie 3ananus EI'D. Beptukans/ M.: [Ipoda

3..B. B. [laceunuk «buonorusa. bakrepuu, rpudsl, pactenus. 5 kinacc. Meroauyeckoe mocooue Kk yueOHUKY
B. B. [laceunuka «buonorus. bakrepuu, rpudsl, pactenus. 5 kinace» - Beprukans/ M.: [poga

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

DJIeKTpOHHOE NpUJIoXKeHue utst 5 kiacca (Www.drofa.ru)
MATEPHUAJIIBHO-TEXHUYECKOE OBECITEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPY/IOBAHHUE

MUKpOIIpETiapaThbl. Ta6J'II/II_U>I, MYJISKU, MOJCJIN KJIICTKH, BI/IJICO(I)I/IJ'IBMBI

OBOPYJIOBAHUE [JIsI TPOBEJAEHHSI JIABOPATOPHBIX, IMPAKTHYECKHX PABOT,
JEMOHCTPAIIUM

MHKpos1abopatopus,Habop I IpenaprupoBaHus 0 OMOIOTUH, MUKPOCKOIIBI







