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IMosicuuTeILHAS 3aIMCKA

Pabouas mporpaMmma Kypca BHEYPOUHOM NEATENbHOCTH «DKCIIepUMEHTaNbHAs OHOJIOTUS U
9KOJIOTHS» pa3paboTaHa Juis YpPOBHS OCHOBHOTO OOIIero oOpa3oBaHMs, MpeAHa3HaueHa s
YJIOBJIETBOPEHHS MHAWBUIYAIBHBIX 00pa30BaTeIbHBIX NOTPEOHOCTEH U MHTEPECOB ydaluxcs B
MOJTyYEHUU  HEOOXOJMMBIX  TEOPETUYECKUX  3HAHWM W MPAKTUYECKUX  HABBHIKOB,
COOTBETCTBYIOLINX TPEOOBAHUSAM BPEMEHHU U OOILECTBA.

HopmatuBHO-TIpaBOBbIE OCHOBaHHS Pa3pabOTKU U pean3auy paboueil mporpamMmel:

- @enepanbHblii 3ak0H Poccuiickort deneparuu ot 29 nekabps 2012 r. Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit @eaepanuny (B pelakiiui U3MEHEHUH U JTIOTTOJIHCHHH ).

- @enepanpHble MPOEKTHI, BXOASIIME B HAIMOHAIBHBIA MpoeKT «OOpa3oBaHUE»:
«CoBpeMeHHasi mIKona», «Ycmex Kaxaoro pedenka», «L{udposas oOpa3oBarenbHas cpenay,
«Yuurens Oynymero» Ha 2018 — 2024 rossi.

[Iporpamma «OKcriepuMEHTaIbHasE OUOJIOTUS W IKOJIOTHS» TPEAYCMATPHBAET IMPAKTHKO-
OPUEHTUPOBAHHYIO JEATEJBHOCTh YYalIUXCS [0 H3YYEHHIO OHOJIOTMYECKUX OOBEKTOB U
IPOIIECCOB. DTO MO3BOJIUT “U3HYTPH~ PACCMOTPETHh BAKHEHUIINE SBICHHSI IPUPOJIBI, IpHoOpecTH
HE0OXOMMbIE€ HaBbIKM [TOCTAHOBKH U ONMCAHUE 3KcnepuMeHTa. OJHUM U3 OCHOBHBIX METOJIOB
U3y4eHUs OWOJIOTUM SBISETCS OHMOJOTHMYECKHM SKCIEPUMEHT, KOTOPBIM mpesrnoaaraet
MPOBEJICHNE Pa3HOOOPA3HBIX HCCIIEI0BATEIbCKIX BUIOB JIEATEIBHOCTH. Ha coBpeMeHHOM 3Tarne
pa3BuTUsa 0oOpazoBaTesnbHON obOnactu “buonorus™ 3HayeHHe OMONOTMYECKOTO AKCIEPUMEHTA
BO3pacTaeT, Tak Kak BO3pacTaeT MPaKTHUeCKas HaIlPaBJICHHOCTh OOY4YeHHE MpeIMeTa.

C uenplo0 COBEPILICHCTBOBAHUS 3KCIEPUMEHTAJIbHBIX HABBIKOB y4allUXcs Uid 9 KiaccoB
npejiaraeTcs JaHHasi IporpaMMa, COCTaBJIEHHBIM Ha OcHOBE [IporpaMMbl 3EKTUBHBIX KYPCOB.
buonorust. 5-11 xnaccsl. IlpopunbHoe o60yuenune. Coopuux. B.M. Cusornazos, W.b.
Mop3aynoBa.-M.:Jlpoda,2011.-214c.), aBTOopckoii paboueii mporpammer B.b. 3axaposa, H.U.
Conumna k nuaun YMK «KuBoéi opranmsm» mia 5-9 kmacca. PabGouas mporpamma
opuentupoBana Ha YMK: buonorus. Yenosek. 9 knacc / H.U. Conun, B.b. 3axapoB - M.:
Hpoda, 2017.

AKTYaJIbHOCTh NPOTrPaMMBI.

CoBpeMeHHas KHM3Hb MPEIbSIBISET YEIOBEKY HOBBIE, OIpeJesIeHHble TpeOoBaHUA. ITO
JIOJKEH OBITh 4YEJIOBEK, YMEIOIIMI CaMOCTOSITEIbHO M KPUTUYECKH MBICIUTh, NPUHUMATh
pELIeHUs] U HECTU 332 HUX OTBETCTBEHHOCTh. BO MHOTrOM 3a/1aya BOCIIMTaHHS BCEX ATHX KayeCTB
y MOAPACTAIOLIETO MOKOJIEHHUS JIOKUTCS Ha CUCTEMY 00pa30BaHUS.

[lIkonpHOE 00Opa3oBaHWE CErOAHS TMPEJICTaBIsIeT COOOW caMblil JJMUTENbHBIA JTam
(dopManbHOro OOyYeHUs! KaXKJI0TO YeJNOBEKa U SIBISIETCS OJHUM M3 pelIaiux (pakTopoB Kak
WHAUBUAYAIBHOTO yCIieXa, TaK U JOJITOCPOYHOTO pa3BUTHS O0IIECTBa.

CoBpeMeHHbIE CIIEHUAIM3UPOBAHHBIE O00pa30BaTENIbHBIE YUPEKACHUS CTOAT Tepen
npoOyieMoil MOMCKa TMyTel COBEpPUICHCTBOBaHMS OOydeHHs U BOCHUTAHHS JEeTei C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMU C LIE€JbI0 PEIICHHS BaXXKHBIX COLMAIbHO-TIEIarOTHYECKUX
3az1ad.

- co/iep KaHNe BHEYPOUHOH EeATEIbHOCTH CTPOUTCS HAa U3YYEHUU UHTEPECOB U MOTpeOHOCTEN
JETeH pa3HbIX BO3PACTHBIX TPYIII, UMEETCSI BO3SMOXKHOCTD YUUTHIBATh MOTPEOHOCTH U MHTEPECHI
JeTel U YIEHOB UX ceMeil;

- BHEYPOYHAsI IS TEIIbHOCTh, CTPOUTCS Ha YCIOBUSIX JOOPOBOJIBHOTO y4acTHsI, AKTUBHOCTH U
CaMOJICSATEIILHOCTH ICTECH;

- ICUXOJIOTHYeCcKast aTMocdepa Ha 3aHATUSAX BHEYPOUHOU JeSTETbHOCTH HOCUT He(hOpMaTbHBIH
XapakTep, KOTopast Crioco0CcTByeT GOPMUPOBAHUIO PAaBHOIPABHBIX OTHOIIEHUN JeTel ¢
nelaroraMu Ha OCHOBE OOIIMX MHTEpecoB U LieHHocTel. [Ipeanonaraercs BHICOKHIA ypOBEHb
MEXJTMYHOCTHBIX OTHOIICHUH MEXTy TIe1aroroM U JAeThMHU;



- IPaKTUYECKasl 3HAYUMOCTD ITOJIy4YCHHBIX 3HAHUN U YMEHUH;
- LIMPOKOTO MCMOJIb30BaHUS 00Pa30BaTEIBLHOTO MPOCTPAHCTBA (BO3MOKHOCTH NMPO-BOJUTH
BHEYPOYHBIC 3aHATHUS B PA3IHMYHBIX TOMELICHUAX: B OMOIMOTEKE, aKTOBOM M CIIOPTHBHOM 3aJiaX,
UTPOBOI KOMHATE, BO BPeMsl SKCKYpPCHUU, POTYIKH U T.I1.);
- HET CTPOTOTO MOJAYMHEHUS 33124 BHEYPOUHOTO 3aHATHS TOJBKO 00YYaIOLINM 3a/1a4aM.
3aHsATHS B IPUOPUTETE CTABAT 1eJId (POPMUPOBAHUS U PA3BUTHUS ONPECIICHHBIX JIMYHOCTHBIX
Ka4yecTB pebeHka, (GOpMUPOBAHHE TOJIOKHUTEIHHOTO IICUXOJIOTUYECKOT0 KIMMaTa B JETCKOM
KOJUJIEKTHBE, PUOOILIEHUE IeTell K HPABCTBEHHBIM U KYJIbTYPHBIM IIEHHOCTSIM;
- OTCYTCTBUE JIOMAILIHETO 3a/IaHUS.
Iesb 1 3a1a4u NPpOrpamMmbi:
[Toka3ath He TOJIBKO MPUEMBI U TAIIbI SKCIIEPUMEHTAILHON paboTHl,
OTpa3uTh UCTOPUIO OTKPHITUS TEX WM UHBIX (U3NOJIIOTMUYECKUX SIBICHUHN U MPOIIECCOB,
Pacmmputs Kpyro3op ydyamuxcs o OTAeIbHBIM BOIIpocaM (PU3UOJIOTHH M aHATOMHUH KUBBIX
00BEKTOB,
[Toka3aTb 3aBUCUMOCTH JKUBBIX OPTaHU3MOB OT Pa3HOOOPA3HBIX HKOJOTHUECKUX (DAaKTOPOB.
[Tomoub yyamuMmcsi B 00001IEHUN U CUCTEMATH3AIUU MTOJTYYSHHbIX 3HAHUIA,
3aauu, peraeMble B IPOLIECCE 3aHATUM!
YTouHeHne GopMyITUPOBOK OCHOBHBIX MOJIOKEHUH.
Pa3BuTHe CKIIOHHOCTD K aHAJIU3Y, CHHTE3Y U 0000IIeHNs TIOTYYeHHOW HHPOPMALIUH,
Pa3BuTHe criocoOCTBYET JIOTMYECKOT0 M OMOJIOTMYECKOTO MBIIILICHUS,
AKTHUBaLMs MPOIEcca O3HAHUN OKPYIKAIOIIETO MUPA.
Ajapecat mporpaMMbl: JaHHBIM KypCc OpUEHTHUPOBAH Ha ydaluxcs 9 Kiaccos.
O0beM 1 CPOK 0CBOEHHUSI POrPaMMBbI: HA OCBOCHUE Kypca BCEro OTBOJUTCS 68 4acos.
Pabouas nporpamma opueHTHpOBaHa Ha JocTwkeHue pe3yabratoB @I'OC. ObecneunBaet
MPEEMCTBEHHOCTh HAYallbHOTO O0OIIEro o0pa3oBaHWs, OCHOBHOTO 0OOmIero oOpa3oBaHUs,
cpenHero odmiero oopasoBaHus.
OcBoeHHE JaHHOTO Kypca MO3BOJMT IIKOJbHHUKAM y4acTBOBATh B OJIMMIIMAAAX Pa3HOIO

ypoBHsl, ycremHo caate EI'D M BeTynuTenbHbIE 9K3aMEHbl B BY3bl MEIUKO-OHMOJIOTMYECKOro
npopuns. CuctemMa 3aHATUH COPUEHTUPOBaHAa Ha (OPMUPOBAHME AKTUBHOM JIMYHOCTH,
MOTUBUPOBAaHHOW K caMoOOpa3oBaHMIO, oOONajarolieil  JOCTaTOYHBIMM  HaBbIKAMU U
NICUXOJIOTMYECKUMH YCTAHOBKAMM K CAMOCTOSITEIbHOMY TIOMCKY, OTOOpYy, aHanmu3y u
UCIONb30BaHu0  MH(opmanuu. [IpoBenenne pa3sHOOOpa3HBIX HMCCIEAOBAaTENbCKUX  BHUIOB
NeSITeIbHOCTH HAlleIMBaeT Ha HCCIIEJO0BATENIbCKYI0 paboTy. 3HaueHHe OHOJIOrMYECKOro
HKCIEpUMEHTa BO3PACTaeT, TaK KaK BO3pAcTaeT MpaKTUYecKas HaIlpaBIEHHOCTh OOy4YeHHE
npeamera. Ha osrtame oOy4yeHMs OSKCHEPUMEHTY yIeNseTcsl 3HauuTelbHOE BHUMaHHE
NeSITeIbHOCTHON (opMe paboThl, CHOCOOCTBYIOLIEH (OPMHUPOBAHUIO €CTECTBEHHOHAYYHOI'O
MHUPOBO33PEHUS.



l. Pe3yibTaThl 0CBOCHHSI KypCa BHEYPOUHOI JesITeIbHOCTH

JIn4HOCTHBIE pe3y/IbTaThl

® OCO3HAaHHO MCIOJb30BaTh 3HAHUS OCHOBHBIX IPaBUJI IOBEJEHUS B MPUPOJIE U OCHOB
3I0pOBOT0 00pa3a )KU3HU B OBITY;

e BbHIOMpATh LIEJEBbIE U CMBICIOBBIE YCTAHOBKM B CBOMX AECUCTBUSX U IOCTYNKax I10
OTHOLIEHHUIO K KMBOM IPUPOJE, 310POBbIO CBOEMY U OKPYKAIOIIMX;

® OpHUEHTUpPOBATbCA B CHCTEME II03HABATENIbHBIX LIEHHOCTEHl — BOCIPUHUMATh
UHpOpMaLK0 OUOJOIrMYECKOr0 COJAEP)KaHUS B HAy4yHO-IIOMYJSIPHOM JMTEpaType, cpelcTBax
maccoBoii uH(popMammu U HHTepHET-pecypcax, KpPUTHUECKH OLEHHBATH IOJyYCHHYIO
MH(POPMALIMIO, aHATU3UPYS €€ COIepKaHue U JaHHble 00 UCTOYHHUKE UH(pOpMaIy;

® HAXOIUTh MH(OPMAIUIO O PACTCHHUSAX, KUBOTHBIX I'pubax M OakTepusixX B HAY4HO-
NOMYJISIPHOM JUTepaType, OMOJIOTMYECKUX CJIOBapsX, CHpaBoyHMKax, HWHTepHET pecypce,
aHaAJIM3UPOBATh U OLIEHUBATH €€, IEPEBOANUTH U3 OAHOH (OPMBI B IPYTyIO;

® OCHOBaM HCCIIEJ0OBATEIbCKON U MIPOEKTHON AEATEIbHOCTU 0 U3YUYEHUIO OpPraHU3MOB
Pa3IMYHBIX HAPCTB JKUBOM MPHUPOJBI, BKIIOYAsT YMEHUS (POPMyIUpOBaTh 3a/1aud, MPEACTaBIATh
paboTy Ha 3aIIUTY U 3aIULIATH €€.

® JCIOJb30BaTh IPUEMbI OKa3aHUS IEPBOM IOMOIIM IPU OTPABICHUU STOBUTHIMU
rpubaMu, SAOBUTBIMH PACTECHHSMH, YKyCaX JKUBOTHBIX; pabOTHI C ONMPEISIUTENSAMU PACTCHHIA;
Pa3sMHOXKEHHUS U BBIPALMBAHUSA KYJIbTYPHBIX PACTCHUN, YXOA0M 3a IOMALTHUMHU )KUBOTHBIMH;

® OpUEHTHPOBATHCS B CHUCTEME MOpPAJIbHBIX HOPM M LEHHOCTEH IO OTHOIIEHHUIO K
00BEKTaM >KHBOM IpUpOAb! (IpU3HAHUE BBICOKOW IIEHHOCTU >KU3HH BO BCEX €€ IMPOSBICHUSX,
HKOJIOTMYECKOE CO3HAHME, SMOIMOHAIbHO-IIEHHOCTHOE OTHOIIEHHWE K OO0bEeKTaM KHBOM
MIPUPO/IBI);

e paboTarh B IPyIIE CBEPCTHUKOB MPU PELICHUH [103HABATEIbHBIX 3a/1a4 CBSI3aHHBIX C
U3Y4YEHHEM OCOOEHHOCTEN CTPOEHUS U JKU3HEIEATEIbHOCTH PACTEHUM, )KMBOTHBIX, IpHUOOB U
OaKkTepuii, NMIaHUPOBATh COBMECTHYIO [ESATEIbHOCTb, YUYUTHIBATh MHEHHE OKPYXKAIOIIUX U
aJIeKBaTHO OLICHUBATbh COOCTBEHHBIH BKJIa/l B J€STEIbHOCTb TPYIIIIHL.

MeTanpeaMeTHble pe3yJIbTaThl

Pezynamusnvie YV/{

e CHOCOOHOCTH M3BJIEKAaTh MHGOPMAILMIO U3 pa3HbIX UCTOYHUKOB, BKItoyas CMU, kommakt-
JUCKH y4yeOHOro Ha3zHayeHMs, pecypcbl MHTepHeTa; cBOOOJHO MOJIb30BaThCS CIOBapSIMU
pa3IMYHBIX TUIIOB, CIPABOYHON JIUTEPATYPON;

e OBJaJZeHUE NpuéMaMu OTOOpa M CUCTEMAaTHU3allMM MaTepuaja Ha OIpPEAeIEHHYI0 TeMy;
YMEHHUE BECTU CAMOCTOSITENbHBIN MOUCK MH(OpMaIuy, e€ aHaiau3 U oToop;

e CINOCOOHOCTb  ONPENENATh LEeNU MNPEJICTOSIEeHd  HCCIeA0BaTeNbCKOM, TBOPYECKOM
JeSITeIbHOCTH (MHIMBUAYATbHON M KOJUIEKTUBHOM), TOCIIEI0BATEIbHOCTD JEHCTBUM;

e paboTaTh MO IUIaHY, CBEPsis CBOM JIEHCTBUS C 1I€TbI0, KOPPEKTUPOBATH CBOIO JAESITEIBLHOCTD;

e B JMAaJOre C yYUTEIEeM BbIpabaThIBATh KPUTEPUU OLIEHKU U ONPEAETATh CTENEeHb YCIEIIHOCTH
cBOEH paboThl U pabOTHI IPYTUX B COOTBETCTBUU C 3TUMU KPUTEPUSIMHU.

Iloznasamenvnvie YVJI:

e yMeHHE mnepepabaTeiBaTh M INpeoOpa3oBbIBaTh MH(GOPMALMI0O U3 OJHOW (OpMBI B
JPYryio (COCTaBIATH IUIaH, TAOIUILY, CXEMY);

e yYMEHHE M0JIb30BaThCs CIOBAPSMHU, CIIPABOYHUKAMU;

e YMEHHE OCYILECTBIISTh AHAJIU3 U CUHTE3;

e YMEHHE YCTaHaBJIMBATh IPUUYUHHO-CIIEACTBEHHBIE CBS3N;

e YMEHHE CTPOUTH PACCYKJICHUS;

Kommynuxamuenvie YV/:

e YMEHHME BOCHPOW3BOAMTH IPOCIYIIAHHBIA WM IMPOYUTAHHBIA TEKCT C Pa3HOMN
CTEINEHBIO CBEPHYTOCTH;

e yMEHHE CO3/aBaThb YCTHbIE M NMHCbMEHHBIE TEKCThl Pa3HBIX THUIOB, CTUJEH U >KaHPOB C
y4€TOM 3aMbICIIa, aJipecaTa, CUTYyalluu OOIIeHNUS;



e CIIOCOOHOCTH CBOOOJHO W TMPABWJIBHO H3JIaraTh CBOM MBICIH B YCTHOM M TUCHMEHHOMN
dopme;

e CIIOCOOHOCTH TPUHUMATH YYacTHE B PEUEBOM OOIIECHUM, COONIOAAass HOPMBI PEYCBOTO
ITHKETA;

e CIOCOOHOCTH OIICHMBATH CBOKD pPEYb C TOYKU 3peHUsi e€ COJep)KaHUus, S3BIKOBOTO
odopmIIeHHUS.

1. Conep:kaHue Kypca BHEYPOYHOIl JIeSITeJIbHOCTH C yKazaHuem ¢opm
OpPraHM3anvy U BUIOB J1eATEeJIbHOCTH

@DopMbI OPraHU3aliH U BUIbI 1eATEJIbHOCTH: UHANBUIYaJIbHAs UCCIEA0BATEIIbCKAS,
paboTa B MaJbIX IPYIIAaX, IOCTAHOBKA OMBITOB, HHPOPMAIIMOHHO-TTOUCKOBAS JIEATEILHOCTb.

Crienudukoi 3aHATUI SABISIETCS JENEHHE TOYTH KaKIOr0 M3 HUX HA TEOPETHYECKYIO U
NPaKTUYECKYI0 YacTu. B TeopeTnyeckoi yacTu mpesyiaraercss nHGopMamus 1Mo UCCIeTyeMOMY
BOIIPOCY, KOTOPBIM BIOCIEACTBUM MOATBEPKIAAECTCA 3KCIEPUMEHTOM, WM CTaBUTCS IpodiieMa,
penaemasi B X0/1€ SKCIEPUMEHTA C aJbHEUIINM TEOPETUUECKUM Pa3BUTUEM TEMbI UJIM BOIIPOCA.
[IpakTUueckas 4acTb 3aHATHUS PEANOIAraeT HEMOCPEACTBEHHO MPOBEICHUE SKCIIEPUMEHTA.

OKCHepUMEHT TMpearnoiaractT padoTy ¢ pasHoOOpa3HbIMH OOBEKTAMH — KaK C JKHBBIMHU

OopraHu3MamMu, Tak U C (UKCHpOBaHHBIMH Ipenaparamu. OCOOCHHOCThIO OHOJIOTHYECKOTO

IKCIIEPUMEHTA SIBJISICTCSI €T0 BAPUATHBHOCTb.

B Hauwane kaxzgoro OJoKa OKCIIEPUMEHTAIbHOMW pPaOOThI  MpeArnoJiaracTcs HaIMYHUE

MIOArOTOBUTEILHOIO JTara;

1. [TnaHMpOBaHME OIIBITA;

2. [Tonbopka 06opynoBaHuUS;

3. Bribop Ononornyeckoro o0beKTa JijIsl HCCIICI0OBAHMS;

4. CocTaBJICHHE AITOPUTMA BBIITOJIHCHUS PabOTHI U €€ 0(OpMIICHHCE;

5. CooTHeceHue 11eeil TOCTAaHOBKH OIBITa U BHIBOJIOB UCXO/S U3 MOTYYCHHBIX PE3yJIbTAaTOB.
Crtporue tpeboBaHus 1O crHeuu(UKe BBHINOJIHEHUS OHOJIOTHYECKOrO PHUCYHKA HE

OPEbABISAIOTCS, HO Iejecoo0pa3Hee Uil JI0KA3aTeIbHOCTH IOJYYEHHBIX pe3yJbTaToB
COIIPOBO’KIATh OMBITHI CXeMAaTHYECKUM HILTFOCTPATUBHBIM MaTepHaliaMm.

Tak kak AaHHBIA KypcC CBf3aH C HCIIOJIb30BAHMEM ONTHYECKUX HMPHUOOPOB, XUMUYECKOU
MOCY/Ibl, PA3HOOOPA3HBIX OMOJIOIMUECKUX IMPENnapaToB, 3TO MPEIyCMaTPUBACT 3HAHUE TEXHUKHU
Oe3omacHOCTH TIpu pabore B Owomornueckou saboparopuu. COCTaBHON YacThIO COJEpIKaHUS
Ka)KJ0r0 3aHSTHS JOJDKHO CTaTh MPOBEIEHNE HHCTPYKTaXKa Iepe]] padoToi.

OcHOBHbIE BU/IbI 1eSITEJILHOCTH
PaboTa ¢ roTOBBIMH MHUKpOIpenapaTaMy U U3rOTaBIUBaTh MUKPOIPENapaTh.

[TpoBenenue GpuU3MOIOrNIECKUX IKCIIEPUMEHTOB.
PaboTa ¢ ontuueckumMu npuOopamMu U 1a00paTopHbIM 000PYJOBAHUEM.
[Ton6op 00BEKTOB /17151 SKCIIEPUMEHTA B COOTBETCTBUH C IOCTABJIEHHBIMHU 33/Ja4aMU;
DopMyIMpoBaTh LEIH U BBIBOABI SKCIIEPUMEHTA;
Odopminenne npakTuyeckoil paboThl: HArNIATHOCTh, HAYYHOCTh M 3CTETUYHOCTD;
[TpoBeneHne 3KOIOTHYECKOT0 MOHUTOPHHTA.
OdopmiteHne 5K0JIOrHYECKOro MacmnopTa.
N3yuenne HekoTophIx acnekToB 30XK.
Copepxanue Kypca
BBEJIEHUE - 34 (4 - 1 200 usyuenusi, 4 - 1 200 uzyuenus)



Beenenue. [ToHsTHE OMOIOrMYECKOTO AKCIIEPUMEHTA. BUIBI SKCTIEpUMEHTATBHON PaOOTHI.
[TpaBuna paboThl ¢ MUKPOCKOIIOM M OMOJIOTHUECKUM 000pynoBaHueM. TexHHKa 0€30MacHOCTH.
IIPUTOTOBJIEHUE MUKPOIIPENIapaToB.

BOTAHUYECKUI1 SKCIIEPUMEHT -5 yacos

OCOOEHHOCTH PKCIEPUMEHTA M0 U3YUYEHUIO KHU3HHU pacTeHuil. [loaroroBureabHbie paboThI
no y4yeOHbIM ombITaM ¢ pacteHusmu. ( I[lmanupoBanue ombiTa, mogdopka 0O0OpYyIOBaHUS,
TpeboBaHus K 0(hOPMIICHHIO. )

Cmpoenue u xumuueckuii cocmag kaiemku. Opraibl paCTeHUN U UX KJIETOYHOE CTPOEHUE.
Knerounas memOpana u ee ¢pyHkuuu. OCHOBHBIE BEUIECTBA PACTUTENbHOM KieTKH. OMBIT MO
MOCTYIUICHUIO BELIECTB B PACTUTENIBHYIO KIETKY.

Quzuonozus kiemku. VIcTopus OTKPBITUS U U3YUYEHHS] KJIETOYHOIO CTPOEHHUS pPaCTEHUM.
OcHoBHBIE CBOMCTBA LIUTOIIA3MBbl.ABM)KEHNE HUTOILIa3Mbl B KiieTke. [1nazmonus u nemiasmonus
B KJIETKE.

Opranouapl KiIeTkd. BriroueHue m 3amacHele BemlecTBa B KieTke. Kpucramimueckue
BKJIIOUEHUS B KJIETKE. 3HAYEHUE 3allaCHBIX BELIECTB B KJIETKE.

HcTopus otkpeIiTus npouecca otocunTesa . JIuct kak opran ¢poTocuHTe3a. XJI0pOIUIACTHI
u xjopodpmi. Kocmuyeckas ponb 3eJI€HOro pacTeHus. MexaHu3M U XHMH3M Ipoliecca
¢dorocunTe3a. BrusiHIe OKpYKaAIOMIKUX YCIOBUI HA (POTOCUHTES.

Boowuwiii pestcum pacmenuii. Postb Boabl B sku3HU pacTeHuil. [lyTu nepeasuxeHust Boabl 110
pactrenuto. KopHeBoe naBiieHHe, TpaHCHUpanus, ryrraius. OU3noJornueckue 0coOSHHOCTH
pacTeHH pa3HbIX MECT OOMTAHMUS.

Hvixanue. 3HayeHHe JIbIXaHUs B JKU3HU pacTeHUi. duznonoruyeckue U OMOXUMHUYECKHUE
OCHOBBI JbIXxaHus. Kinetounoe crpoenue nucta. [lornouenrne kucnopoaa npu JbIXaHUH JIMCTHEB,
cTeOJIsI U KOPHSI.

Pocm u osusicenue pacmenuu. OOmue moOHATHS O pocTe pacTeHuil. Paspl pocra.
BuyTpennue ycioBus pocta pacrenuii. Konyc napactanus crebns. Poct nobera.

Pazopasicumocms pacmenuii. JIBuxxenue pactenuil. JluctoBas mo3zamka. DOTOTpOMH3M,
reorponu3M. Hactuun. PocToBble NBUKEHUS pacTEeHUs O] BIUSIHUEM CBETA — TPOIHU3MBI.

Ilpucnocobennocmos pacmenuii k cpede obumanus. llepuonnyeckue sBIECHUS B KU3HU
pacrenuii. Jlucronmax. Ilepwon mokos. 3HWMOCTOMKOCTP U XOJOJOCTOMKOCTH PACTCHHS.
Mop030yCTOMYNBOCTD U COJIEYCTOMYUBOCTh PACTEHUMA.

Paszsumue u pazmnooicenue pacmenuii. InnuBunyansHoe pa3BuTue pacteHuil .PakTopsl,
OIIPEAEIIAIOIINE pa3BUTHE pacTeHUN. PasmHOxeHNE pacTeHui. [Ibnp01a.
['etepoctunusi(pasHoctonbduarocts). [IpucnocobiieHus K ONbUICHUIO Y pacTeHUi. BereraTusHoe
pa3mHoxeHue pacteHui. [IpuBuBka. JKu3Hb pacTeHus Kak LEI0r0 OpraHu3Ma.

Kopnesoe numanue. Ctpoenne kopHs. CTpoeHHe KOHyca HapacTaHUsl KOPHS IMIIEHUIIbI.
Ponb oTnenbHBIX MHUHEpaNbHBIX 3JIEMEHTOB B pacTeHuu. [lormoiieHue BoAbl KOPHEM M €€
nepeaBrKeHNe B cTeOenb (KOpHEBOe JaBiieHue). BereranuoHHbIi MeTOn B OHOJOTHU:
a’pOIOHMKA, THJIPOIIOHUKA, BOJHBIC KYJIbTYpbl. Y00peHus. BrnusHus ymnoOpeHuii Ha pocT u
pa3Butue pacreHuil. [lornomenne Boibl KOPHAMU pacTEHUH.

300JIOTUYECKUM DSKCHPUMEHT -6 uacomOCOGEHHOCTH —OJKCHEpPHUMEHTA ¢
KUBOTHBIMHU. [InanupoBanue OTIBITOB, ux otopmienue. becnozgonounvie
aorcusommsie. [IpocTeiilivie ¥ KUIIEYHOMOJIOCTHBIC. IPOLECCH] HKUZHEACSITENbHOCTH MPOCTEUIIHX.
PazapaxxumocTts. IIutanue.Bpiienenne. JIBukeHne NPOCTEUIINX U KHIIEYHOITOJIOCTHBIX.

Cmpoenue mena scugommubix.0COOEHHOCTU CTPOSHUS U (PYHKIMS KOXKH U €€ IPOU3BOIHBIX.
Mopdonornueckue u  GU3MONIOrHMYECKHE OCOOEHHOCTH KOXKHBIX JKEJI€3.CBS3b  MEXIY



(U3NOJIOTMUECKON JIeATEbHOCTBI0 OpraHU3Ma JKMBOTHOTO M ero crpoeHueM. Ilnockue u
KoJpyaTele 4epBu. [IBmkeHue depseil.Paznpaxumocts. Iluranue. Posnb n0XIeBbIX uepBed B
NEPEeMEIIMBAaHNH TIOYBBLIMSABKA: OCOOCHHOCTH CTPOCHUS, IMUTAHMSA, ABIDKCHHs. 3HAYCHUE
MUSBOK.

Tuwesapenue. CynHOCTh Tpoliecca MHUIIEBApEHUs y OSCIIO3BOHOYHBIX U MO3BOHOYHBIX
JKUBOTHBIX. DBOJIIOLIASA CHUCTEMbl OPraHoB nuuieBapeHus. IlumeBapenue B poToBOM MOJOCTH U
xenyake. Ilumesapenue B kuineunuke. I[IurarensHele BenjectBa. KadecTBeHHas peaknmus.
DepMeHTaTUBHBINM XapaKTep peaklUi PacIlEIUICHNs TUTATEIbHbBIX BELIECTB.

Hvixanue. Gusnonorus apixanus. Ousnosnorus gpixaHus. 3aBUCUMOCTb JbIXaHUSI aHAMHUI
OT YCIIOBH BHEIIHEH cpeapl. OCOOCHHOCTH JIBIXaHUS MTHUI] U HBIPSIOUIMX KUBOTHBIX. J(pIXxaHue
Y 3apOJBIIIEH aMHHOT.

Obmen eewecms u suepeuu. [Tumanue. OOMEH BeUIECTB- OCHOBHAs (YHKIHMS >KU3HH.
O6men OenkoB. OOMeH yriieBofoB u kupoB. OOMEH MHHEPATBHBIX BEIIECTB U BOJBIL.
Burtamunbl. Buemnue npusHaku — aBuTamMuHO3a. OOMEH SHEPrMM B OpPraHU3ME.
[To¥KuIOTEpMHBIE W TOMOMOTEPMHBIE XUBOTHbIE. BimsHue TtemrepaTypsl Ha AKTHBHOCTh
KUBOTHBIX U M O Kpacky Tena. Tepmoperymsiuus. IIpucnoco6ieHHOCTh XOJIOJHOKPOBHBIX U
TEIUIOKPOBHBIX )KUBOTHBIX K U3MEHEHUIO TEMIIEPATYPBHI.

Buympennsaa cexpeyus.)Kenespl BHEIIHEW, BHYTPEHHEHM M CMEIIAHHOM CEKPELUU.
BuyTpeHHss cekpenys y BBICHIMX KUBOTHBIX. | OpDMOHBI U UX BJIMSHHE HAa OpraHu3M. Jlakranus.
OO6pa3oBaHue U BBIICIICHUE MOJIOKA.

Hepenas cucmema u opeanvi uyecme. Pa3npa)xuMocTb M HPOBOAUMOCTb. PazBurtue
HEPBHOM CHCTEMBI U BPOXKJIEHHOE NOBEJICHUE KUBOTHBIX. Y CIIOBHBIE U 0€3yCIOBHBIE PE(IICKCHI.
OBouronius BeiciIel HepBHOHU nesTenbHOCTH (BH/I) y M03BOHOYHBIX )KMBOTHBIX. AHAIU3AaTOPBI.
[ToBenenue >KUBOTHBIX. BbipaGoTka yCIOBHBIX pe(ieKCOB Ha JelcTBUE PA3IMYHBIX
paspaxxuTesiell y pasHbIX TPYII OPraHU3MOB.

YEJIOBEK KAK OBBEKT SKCITEPUMEHTAJIbHBIX HABJIFOJIEHUM -7 uacos

Oco0eHHOCTH AKCIIEPUMEHTAIbHOW pabOThl C UeI0BEKOM. UepThl CXOACTBA U PA3NIUYUS C
JpYTMMHU Ipynnamu )KuBoTHBIX. [loaroTroBka 060pya0BaHMs ISl ONIBITOB.

Pecynayua gynxkyuii opeanuzma. Opranuszm kak 1esnoe. HeliporymopanbHasi peryssius
¢byHkuii opranusma. ['ymopanbHas peryisauus ¢yHKOUM opranusma. HepBhast perymsmus
¢bynkuuit opranusma. @yHKIMOHANIbHbBIE CUCTEMBL. be3ycoBHbIe pediieKchl YeIoBeKa.

Brympennss cpeoa opeanuzma. I1ocTOSSHCTBO BHYTpeHHEH cpenbl opranusma. ['omeocras.
KpoBp. Knununueckuii aHain3 KpOBHM 4EJIOBEKa. 3alllUTHBIE CBOMCTBa KpoBH. (CBepThIBaHHE
kpoBu. IMMyHuTET. TKaHEBass HECOBMECTUMOCTB. [ pynnsl kpoBu. OnpeaeneHue rpymnisl KpoBU.
IlepenuBanue KpoBH.

Kposoobpawenue. Ctpoenne U (QyHKIIMU OpraHoB KpoBooOpareHus. Mopdoiorus u
busmnonorus cepana. Onepannu Ha cepane. Peanumanus. [Ipuemsl peaHUMaIMOHHBIX ACHCTBUH.

[TpoBoasimas cuctema cepiua. DJIEKTpUUYECKUE SIBJIEHMS B cepile. ABTOMAaTHs cepaua.
Perynsauus cepneunoii nesrenbHocTH. Ilynse. J[BuskeHne kpoBu 1o cocynaM. OyHKIIMOHAIbHBIE
pOoOBI.

Hvixanue. BoznymHas cpena. ['a3000MeH B JIETKUX M TKaHAX. J[pIxarenbHble JBUXKEHUS.
Perynsauus npixanus.

Iuwesapenue. IlutatenpHple BelIeCTBA W TMHILEBbIE MPOAYKTh. MeToAbl H3yueHUs
GbyHKIMI nOUIIeBapUTeNbHBIX kene3. llepeBapuBaHMe M BcachlBaHWE MWLM, Perynsauus
nunieBapenus. [logaepxkanue MOCTOSHCTBAa MUTATEIbHBIX BEIIECTB B KpoBU. LleHTprI romoaa u
Haceimienus. BHJI u ncuxomorus. IlpoucxoxkneHue M HEKOTOpble OCOOCHHOCTH TMCHXHUKH.



OtpaxkeHre B KUBOW M HEXUBOM mipupoae. OmyuieHue u  Bocnpusitue. HWinmo3un,

npeCcTaBiIeHUs naMsITh, HaOmoneHus. Onpeaenenue o0bEMa naMaTu, 00bEMa BHUMaHHUSL.

HaMHTB, MBIIIJICHUA, PCYb. BI/II[BI maMATH. 3aKOHBI NAMSTH. HpaBI/IJIa 3alIOMHUHaHMHA.

I/I3yquHe JIOTUYCCKOI'O MBIIJICHUS, BIMAHUC I103bI HA PC3YJIbTAT ACATCIIBHOCTH.

Omouuu. Temnepament. Xapakrep. OrmpeneneHue TUIOB TeMIEpaMeHTa. OMOLMH U

MHMHKA JU1a.

OBILIEBMOJIOTMYECKUM DKCIUPUMEHT-134 (13 -1 200 usyuenus, 13 -2 200

U3y YeHUsL)

Onvimsl ¢ 600HbLIMU  Kynbmypamu. I'uapononuka. I[IpucnocobieHHOCTh pacTeHud K

YCIIOBHSAM CYILECTBOBaHUs( MpeBpalleHne Ha3eMHOW (OpMBI B BOAHYIO)»BiusHue ynoopeHuii

Ha poCT M pa3Buree pacTeHuid. COCTaBIEHHE SKOJIOIMUYECKON XapaKTEpUCTUKH BHJA.

Pa3zmenienne KOMHATHBIX PacTEHUW B 3aBUCHUMOCTH OT 3KOJIOTMYECKOM XapaKTEPUCTHUKHA BUIA

[TaciopTu3anuss KOMHATHBIX pacTeHud. OrnpeesieHne COJASpKAaHUS B BOJE 3arps3HSAIONINX

BeniecTB. OOHapyKeHHE HUTPATOB M CBUHIIA B PACTEHUSAX

T'enemuxa xak Hayka. OCHOBHEBIE MCTOAbI HU3YUYCHHS TI'CHCTUKMU. MO,Z[GJ'ILHLII‘/'I 00BEKT

TCHCTUKU — IUIOAOBAs MYIIKa z[po30(b1/ma. Coz[epxcaHHe I[pOSO(bI/IJ'I Ha IHUTATCJIbHBIX CpCaax.

Amnanu3 HacneoBaHus pu3HakoB B F1 mpu MOHOrMOpUAHOM U AUTHOPHUIHOM CKPELIMBAHUU.
[Tprcnoco0aeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTb.

BnusiHue »skonoruueckux (paKTOpOB HAa OpraHuU3Mbl. OKOJIOIMYECKUH MOHUTOPUHT.

Onpenenenue coaepKaHus B BOJE 3arpsI3HAIOIINX BELIECTB.
DKOJIOTUYECKHE XapaKTEPUCTUKHU BUA (3KOJIOrHMYECKas HUIIA).

Brenenue. Texnnka 6e3onacHoct. Buapl skcriepuMeHTaIbHON PaOOTHI.

borannueckuii sxcnepumeHt.Il.p.1 «lIpaBuia paGoTel ¢ MHKPOCKONOM M OHOJIOTMYECKUM
o0opynoBanueM».  OcoOeHHocTu  OoraHumueckoro  skcnepumentall.p.2  «3yuenue
MuKpornpenaparoB». CTpoeHHME M XUMHUYECKMH cocTaB KiIeTKUM. OpraHonisl KIETKH.
O®uznonorus kietkd. DorocuHTE3, CTpoeHHE XJoporuiacToB M xiopoduiuia. KopHesoe
nasinenue u ucnapenue. JIp.10 «McmapeHue BOIBI JINCTBAMU IPU PA3HBIX BHEUIHUX
ycnoBusix.». KopueBoe mnurtanue. JL.p.11 «BausHue ynoOpeHuil Ha pocT W pa3BUTHE
pacteHuii». PasnpaxumocTs pacreHuil.nBwxeHue pacteHuil. JI.p.16 «PocTtoBble nBHKEHUS
pacTeHni NoJ BIUsIHUEM CBeTay. [lepnonnyeckue siBIeHUs B )KU3HU PACTCHUM.

3oomoruueckuii skcrepuMeHT. OCOOEHHOCTH IKCHEPUMEHTA C )KUBOTHBIMU

CrpoeHue n xumuueckuil cocraB >kuBoTHOM kietku. LlapctBo Ilpocreiimmell.p.1 «Peakmus
NOPOCTEHIINX Ha pa3jMyHble pa3fpa “KUTeNU (COJib, YKCYCHas KHCIOTa, cBeT)». CTpoeHue
Tena KUBOTHbIX. Koxka u ee mnpousBoansle. CylIHOCTh Npolecca MUIIEBApEHUs Yy
MO3BOHOYHBIX JKUBOTHBIX. OOMEH BEIECTB U SHEPTUHU.

UYenoBek Kak OOBEKT ACHEPUMEHTAIBbHBIX HaOmoaeHuid. OCcOOEHHOCTH SKCIEPUMEHTABHOM
pabotsl ¢ uenoBekoM. JL.p. 17 «be3ycnoBHble peduekcb». Perymauus QyHkiuii opranusma.
[1.p.21 «3yuenne mexanu3Ma Baoxa u Beigoxax. JI.p. 22 «Hapymienue cBoicTB O€nKoB Mpu
JieicTBUM Ha HUX ayikorousis». JI.p.23 «/leiicTBue aHTUOMOTHKOB HAa ()epPMEHT CIIIOHBIY.

O61medunonornyeckuii sxcnepuMeHT. OCHOBHBIE METO/IbI M3yueHus reHeTuku.l1.p.25 «Ananu3
HacJIeI0BaHMs TPU3HAKOB B F1mpu MO—HOrMOpUIHOM (HA MPUMEPE MYIIKH JPO30(UIIBI)».
[1.p.26 «Ananu3 HacnenoBaHus Npu3HakoB B Flmpu aurnbGpugHOM CcKpemuBaHuM (Ha
pUMeEpPe MYIIKH TPO30(QHIIBI)».

I1.p.27 «OK0onorn4ecKknii MOHUTOPHHI»

I1.p.28 «Oxomornyeckas XxapakTepuCTUKA BUIA».

[Tprcnoco0aeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCT.

I1l. Temaruyeckoe NIAHUPOBAHUE




Ne Tema KonnuecTBo yacoB

1 Benenue 3

2 borannueckuii SKCrIepuMEHT 5

3 300JI0THUECKUH SKCTIEPUMEHT 6

4 UYennoBek Kak 00BEKT IKCIIEPUMEHTATbHBIX 7
HaO0JII0IeHU I

5 OO6111e0MO0TOTHYECKUM IKCTICPUMEHT 13

[Tpunoxenue 1
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