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ean u 3apaun

* peau3aliysi OCHOBHBIX 00111€00pa30BaTeNIbHBIX POrPaMM MO YUeOHBIM MTpeMeTaM
€CTECTBEHHO-HAYYHOM HAIMPaBJICHHOCTH, B TOM YHUCJIE B paMKaX BHEYPOUHOMU JEATEIHLHOCTH
00yJaromuxcs;

* pa3paboTKa U peanu3aiys pa3sHOyPOBHEBBIX JOMOJHUTEIBHBIX 0011e00pa30BaTeIbHBIX
IIpOrpamMM €CTECTBEHHO-HAyYHON HAIPaBIEHHOCTH, & TAK)KE MHBIX IPOTPaMM, B TOM YHCJIE B
KAHUKYJISIPHBIN NIEPUOL;

* BOBJICUCHHE yUYaAIINXCS U MeIarori4ecKuX pabOTHUKOB B MIPOEKTHYIO AESATEIbHOCTD;

* OpraHu3anys BHEY4YeOHOU NeATEIIbHOCTH B KAHUKYJISPHBIN TIEPUO/I, Pa3padoTKa U peann3alius
COOTBETCTBYIOIIMX 00pa30BaTeIbHBIX MPOTrPamMm, B TOM YHUCIIE I Jarepeil, OpraHu30BaHHBIX
00pa3zoBaTeIbHBIMUA OPraHU3aIUsIMUA B KAHUKYJISIPHBINA IEPUOT;

* MOBBIIIEHUE MPOPECCHOHATHFHOTO MaCTEPCTBA MEAArOTHYECKUX PAOOTHUKOB IIEHTPA,
peaTM3YIONUX OCHOBHBIE U IOTIOJHUTEIbHBIC 001Ie00pa3oBareibHbie Tporpammel. Co3nanue
neHTpa «Touka pocta» mpeArnoaaraeT pa3BUTHE 00pa30BaTeNIbHON HHPPACTPYKTYPHI
00111€00pa30BaTeIbHON OpraHu3alii, B TOM YKCJIe OCHaIeHHnEe 00111e00pa3oBaTeIbHOM
OpraHu3aluu:

* 000pyAOBaHUEM, CPEJICTBAMH OOYUECHHUS M BOCIIMTAHUS U1l U3y4YEHUs (B TOM YHCIIe
9KCIIEPUMEHTAIILHOTO0) MIPEIMETOB, KYPCOB, JUCIHILINH (MOIYJeH) eCTeCTBEHHO-HAYYHOU
HAIPABICHHOCTH MIPH PeATM3allMA OCHOBHEIX 00IIE00pa30BaTeIbHBIX POTPaAMM H
JOTIOTHUTEIbHBIX 00111€00pa30BaTEIbHBIX IPOTrPAMM, B TOM YHCIIE ISl PACIIUPEHUS CO-
JepKaHus y4eOHBIX peaMeToB «DPusnkay, « Xumusy, «buonorusy;,

* 000pyI0BaHHEM, CPEJICTBAMU OOYUEHUS U BOCIIUTAHUS JJISl pealiu3allii IporpaMmm
JIOTIOJTHUTEIILHOTO 00pa30BaHMsI €CTECTBEHHO-HAYYHOM HANPaBICHHOCTEH;

* KOMITBIOTEPHBIM U UHBIM 000PYAOBaHUEM.

Konnenmus coppeMeHHOro o0pa3zoBaHus MOJPa3yMEBAET, UTO B y4€OHOM SKCIIEPUMEHTE
BEIYLIYIO POJIb JOJKEH 3aHATh CAMOCTOSITEIbHBIN UCCIIEIOBATENILCKUN YUCHUUECKUI
skcniepuMeHT. COBpeMEHHBIE SKCIIEPUMEHTAIbHBIE NCCIICAOBAHMS 110 OMOJIOTHH YXKE TPYIHO
NpeCTaBUTh 0€3 UCTIONB30BaHuUs HE TOJIBKO aHAJIOTOBBIX, HO M IU(POBBIX H3MEPUTEIHHBIX
npubopos. B deaepansHoM rocynapcTBeHHOM obpazoBarenbHoM cranaapre (PI'OC)
IPOMKMCAaHO, YTO OJHUM M3 YHUBEPCAIBHBIX YU€OHBIX AEHCTBUH, MPUOOPETAEMBbIX YUAIIUMUCS
JIOJDKHO CTaTh YMEHUE «IIPOBEIEHUS ONBITOB, IPOCTBIX IKCIIEPUMEHTAIBHBIX UCCIIEJOBAaHUM,
HPSMBIX ¥ KOCBEHHBIX U3MEPEHUI ¢ UCTIOIb30BaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
MU3MEPUTENBHBIX TIPU-00POBY. YUEeOHBIH KCIIEPUMEHT 110 OMOJIOTHH, IPOBOIUMBIN Ha
TpaZULIHOHHOM 000py/I0BaHUH, 0€3 MPUMEHEHUsI LU(PPOBBIX JTaOOPATOPHiL, HE MOXKET
MO3BOJIUTH B MIOJTHOM Mepe PeIInTh BCE 3a7jaul B COBPEMEHHOM 1IK0JIe. DTO CBSI3aHO C PSIIOM
MIPUYWH:

* TPaJUIIMOHHOE IIKOJIbHOE 000pY/JOBaHUE M3-3a OTPAaHUYCHHS TEXHUUECKUX BO3MOXKHOCTEH He
MO3BOJISIET IPOBOJIUTH MHOTHE KOJIMYECTBEHHBIE HCCIIEIOBAHNUS;

* JUITEJIHOCTh TPOBEIEHHUs] OMOJIOTMUECKUX UCCIeI0BaHUN HE BCera

* COIIACYETCsl C JUINTEIBHOCTBIO YUEOHBIX 3aHATUH;

* BO3MOKHOCTH TIPOBEICHHS] MHOTHX MCCIIEIOBAaHHUIA OTPAHNIMBACTCS TPEOOBAHUSMHU TEX-HUKH
6e3omacHocTH ¥ 1p. [{udposas madopatopusi MOJTHOCTHIO MEHSIET METOJIUKY U COJIEpKAHUE
AKCIEPUMEHTAIBHOM JIEITETFHOCTH 1 PEIIaeT BIIIEeTIepeYrciIeHHbIe pooembl. [Inpoxwii
CTEKTP JaTYUKOB TIO3BOJISIOT yUAIIUMCS 3HAKOMHUTHCSI C TIapaMeTpaMy OHOJIOTHIECKOTO
HKCIIEPUMEHTA HE TOJBKO HA KAaUECTBEHHOM, HO U Ha KOJIMYecTBEeHHOM ypoBHe. [{udposas
n1abopaTopus MO3BOJISAET BECTH JUIUTEIIbHBINA SKCIIEPUMEHT J1a)Ke B OTCYTCTBUHU
HKCIEPUMEHTATOPA, @ YACTOTa UX U3MEPEHUI HETIO/IBJIaCTHA YEIOBEUYECKOMY BoCIpHuiTHIO. B
npoiiecce GOPMHUPOBAHUS IKCIIEPUMEHTAIBHBIX YMEHUN YUYEHUK 00ydaeTcsl PeICTaBIIsATh



nH(popMaIro 00 UCCIeIOBAHUN B YETHIPEX BUIAX:
* B BepOAJIbHOM: OIKCHIBATh SKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJICIh IKCIICPUMEHTA,
¢uKcHpOBaTh BHUMAHUE HA U3MEPSIEMbIX BETUYHHAX, TEPMUHOJIOTHH;
* B TA0JIMYHOM: 3aIIOJHATH TAOHIIBI TAHHBIX, JIGKAIIUX B OCHOBE IMIOCTPOCHHUS TPaPuKOB (IpH
ATOM y yYalIuXcs BOSHUKACT MEPBUYHOE MPEACTABICHUE O MAcIITa0ax BEIHYMH);
* B Tpa)uueCcKOM: CTPOUTH Tpa(UKH 10 TAOIMYHBIM JaHHBIM, YTO J1aéT BO3MOXKHOCTH IIepe-Xoa
K BBIJIBIDKCHHIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXy BeIMYNHAMHU (ITPH 3TOM YUHUTEIb
MOKa3bIBACT MPEUMYIIICCTBO B BU3YyaJTU3aIMH 3aBUCUMOCTEH MEK/y BEIMUMHA-MH, HaI IS AHOCTD
Y1 MHOTOMEPHOCTH); B BUJIC MATEMaTHYCCKUX YPABHCHHI: 1aBaTh MAaTEMaTHYECKOE OIMMCAHUE
B3aMMOCBSI3H BEJINYNH, MATEMATUYECKOE 0000IICHHUE.
* opMupoOBaHUE MCCIEAOBATEIHCKUX YMEHHI YIaITUXCSI, KOTOPBIC BEIPAXKAIOTCS B CIICAYIOIINX
JEUCTBUSX

1. onpenenenue npodIeMBl;
. IOCTAHOBKA HCCJIEIOBATENILCKOM 3a1aun
. INIAaHWPOBAHUE PEILICHUS 3a1a4H;
. TIOCTPOCHHUE MOJIEIICH;
. BBIIBM)KEHHE TUIIOTES;
. OKCIIEPUMEHTAJIbHAS TIPOBEPKA TUIIOTE3;

~N N L B W

. AHAJIN3 JaHHBIX SKCIICPUMCHTOB HUJIN H&6JIIOIICHH§I;

o0

. hopmynupoBaHu€ BHIBO/IOB.

B ocHOBY 00pa3oBaTensHO MporpaMMbl 3aJI05KEHO TPUMEHEHHE TU(POBBIX TA00PATOPHIA.
Temaruka npeanoKeHHbIX KCIIEPUMEHTOB, KOIMYECTBEHHBIX OMBITOB, COOTBETCTBYET
CTPYKTYp€ IpUMEPHOI 00pa30BaTeNbHOM MPOrpaMMBbI 110 OMOJIOTHH, COJEPKAHUIO
denepanbHOTo rocynapcTBeHHOro oopasosatensHoro crangapta (PI'OC) ocHoBHOTrO 0011IETO
o0Opa3oBaHusl.

Ha 6a3e uentpa «Touka pocta» obecneunBaeTcs peaan3alus 00pa3oBaTebHBIX POrpaMM
€CTECTBEHHO-HAYyYHO! U TEXHOJIOTMYECKOI HANpaBIEHHOCTEH, pa3paO0OTaHHBIX B COOTBETCTBUU
¢ TpeOOBAaHUAMHU 3aKOHOAATEIHCTBA B cpepe 00pa3oBaHUs U ¢ YUETOM PEKOMEHAALUN
®denepanbHOTO oneparopa yueoHoro npeamera «buonorusy». ObpazoBarenbHas mporpaMma
MO3BOJIIET UHTETPUPOBATh peaTU3yeMble 3/1€Ch MTOAXO0/IbI, CTPYKTYPY U COJEpKaHUE NPU
opranu3zaiuu ooyueHust 6uonoruu B 5S—11 kiaccax, BEICTPOEHHOM Ha 6a3e J1r000ro 13
JOCTYIHBIX yueOHO-MeToandeckux komiuiekcoB (YMK).Mcnons3oBanue 000pya0BaHUS LIEHTpPa
«Touka poctay» npu peanuzaruu ganHon OII mo3BosseT co31aTh yCIOBUS:

* JUI PACUIMPEHUS COJICPKAHUA MIKOJIBHOTO OMOJIOTHYECKOro 00pa30BaHus;
* JIJIs1 TIOBBIIIEHHUS [TO3HABATENIbHON aKTUBHOCTH O0YUaIOIIUXCSl B €CTECTBEHHO-HAYYHOMN
obnacru;
* 111 Pa3BUTHS JIMYHOCTH peOeHKa B Tpoliecce 00ydeHus: OMOJIOTUH, €T0 CIIOCOOHOCTEH,
(bopMUPOBaHUS U YIOBJIETBOPEHUSI COL[UAIIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;
* ISl paOOTHI ¢ OJIapEHHBIMU IIKOJILHUKAMU, OPTaHU3AIUY UX PA3BUTHS B PA3IIMYHBIX 00JIACTAX
00pa3oBaTeNbHON, TBOPUECKON AeaTeNbHOCTU. [IpuMenss nudpoBsie 1abOpaToOpu Ha ypoKax
OMOJIOTHH, YYaIIUecss CMOTYT BBIIIOJHUTH MHOXKECTBO JJa0OPAaTOPHBIX PadOT U IKCIIEPUMEHTOB
10 TPOrPaMM€E OCHOBHOM IIKOJIBI.

buoJsorus pacrenmii: J[pixanue nuctbeB. [[pixanue kopHei. [loriomenue Boasl KOPHAMHA
pactenuii. KopueBoe naBienue. Mcnapenue Boibl pacTeHUSIMU. POTOCUHTES. JpIXaHNE CEMSH.
VYcnoBus mpopactanus ceMsiH. Teromro0nBbIE B X0JIOJ0CTOMKIE paCTSHUS.

3oog0rus: M3yueHue oqHOKIETOYHBIX )KUBOTHBIX. MI3ydeHNE BHEIIHETO CTPOEHUS



JOKIEBOTO YepBsl, HAOJIOICHUE 32 €r0 TePeBUKEHUEM U PEAKIMsIMHU Ha BHEUTHHE
pasapakeHus. MzyueHue cTpoeHHsI MOJTIOCKOB 110 BJIQXKHBIM IIpenaparam. M3ydyenue
MHOT000pa3usl WIEHUCTOHOTHX 10 KOJUIEKIUSAM. M3ydeHue cTpoeHust pbIO 10 BIAXKHBIM
npenapartam. M3yduenue crpoenus ntuil. M3yueHune cTpoeHus: MIIEKOITUTAIOUIUX 10 BJIAYKHBIM
npenapataMm. BoaHble )kMBOTHBIE. TEMIOKPOBHBIE U XOJI0IHOKPOBHBIE JKUBOTHBIE

YesoBek u ero 310poBbe: M3yuenue kpooobparieHus. Peakius CCC Ha 103UpOBaHHYIO
Harpy3Ky. 3aBUCUMOCTb M@Ky Harpy3Koil U ypoBHEM 3HepreTuyeckoro oomena. ['azooomeH B
nérkux. Mexanusm siérounoro aeixanus. Peakius JIC Ha dusndeckyro Harpy3Ky. Ku3zneHHas
EMKOCTb JIerKuX. BoenuTenbHas, AbIXxaTenbHas U TEPMOPETYIITOpHAsS (PYHKIIHS KOXKH.
JeiictBrue pepMeHTOB Ha CyOCTpaT Ha mpuMepe Karanasbl. [IpucnocobIeHHOCTh OPraHU3MOB K
cpene oouTaHusl.

OO0mas 6uoJiorus: [leiictBue pepMeHTOB Ha cyOcTpaT Ha mpuMepe KaTanasbl. PaznoxeHnue
H202. Biusiaue pH cpenst Ha akTUBHOCTD (hepMeHTOB. DakTOPHI, BIHUSAIONINE HA CKOPOCTh
nporecca Gporocunresa. M3ydeHue KIeTOK ¥ TKaHEel pacTeHUN U )KUBOTHBIX Ha TOTOBBIX
MUKpOIIpenaparax 1 ux onucanue. BoIsiBiIeHe H3MEHUNBOCTH Y OPraHu3MOB. BrisiBieH1e
MPUCTIOCOOICHUI Y OPTaHU3MOB K cpejie 0OuTaHus (Ha KOHKPETHBIX MPUMEPAX).

buonoruueckoe HaOIIOACHNE U DKCIIEPUMEHT IPOBOAATCA B (hopme 1ab0paTopHBIX paboT
U JeMOHCTpaluid. JleMOHCTpallMOHHBIN SKCIIEPUMEHT ITPOBOIUTCS B CICAYIOMIMX CIydasxK: a)
UMEIOIIEeCs B HUTMYMH KOJIMYECTBO MPHOOPOB U MUPPOBBIX JATYUKOB HE TIO3BOJISIET
OpraHM30BaTh HHAUBUAYATBHYIO, TAPHYIO WA TPYIIIOBYIO Ja0OpaTOpHYIO padboTy; 0)
HKCIEPUMEHT UMEET HEOOJIBIIYIO IPOJOJIKUTEIBHOCTD U CIOXKHOCTh U BXOAUT B CTPYKTYPY

ypoKa.

Oco0eHnHOCTH coiepKaHUs CTPYKTYPHBIX KOMIIOHEHTOB padoyeil MporpaMmsbl o
Onosiornu B 5—9 kiaccax ¢ HCno/Ib30BaHueM 000pynoBaHus neHTpa «Touka pocra»

[Inanupyemsle pe3ybTaThbl 00ydeHus no kypcey «buonorus . 5—9 kaace» .
[IpenMeTHbIe pe3yabTaThl:

1) popmupoBaHue IIEHHOCTHOTO OTHOIICHHS K KUBOUM MPHUPOIE, K COOCTBEHHOMY
OpraHu3My; MOHUMaHHE POJIu OUOJIOTHH B (POPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MUDA;

2) yMeHHe IPUMEHATh CUCTEMY OMOJIOTHYECKUX 3HAHUI: pacCKpbhIBaTh CYITHOCTH KUBOTO,
Ha3bIBaTh OTJIMYMS )KUBOI'O OT HEXUBOTO, IEPEUNCIISITH OCHOBHBIE 3aKOHOMEPHOCTH
opranu3zaiuu, (yHKIIMOHUPOBAHUS OOBEKTOB, ABJICHU, TPOLIECCOB KUBON MPUPO/IBI,
3BOJIIOIIMOHHOTO Pa3BUTHS OPraHMYECKOro MUpPa B €ro €IMHCTBE C HEKMBOM IIPUPOJION;
c(OpMUPOBAHHOCTH MPEACTABIECHUIN O COBPEMEHHOM TEOpUH IBOJIIOLIUK U OCHOBHBIX
CBUJIETENLCTBAX BOJIIOINH;

3) BiajieHue OCHOBaMHU MOHSATUIHOTO arapara U Hay4HOro si3bIKa OMOJIOTHU:
MCIIOJIb30BAaHUE U3YUYEHHBIX TEPMUHOB, TIOHATHI, TEOPUH, 3aKOHOB ¥ 3aKOHOMEPHOCTEN IS
00BsICHEHUS HA0JII0JaeMbIX OMOJIOTHYECKUX 0OBEKTOB, SIBJICHUN U MPOLIECCOB;

4) noHnMaH#e croco0O0B MOTyYeHHUs OMOJIOTMYECKUX 3HAHUI; HATMYKE OIbITa
UCIIOJIb30BaHUS METOJIOB OMOJIOTHH C LIEJIbIO U3YUYEHUS )KUBBIX 00BEKTOB, OMOJIOTHUECKUX
SBJICHUH U NPOLIECCOB: HAOIIOIEHUE, ONUCAHKE, TIPOBEICHHE HECIOKHBIX OMOJIOrMUECKUX
OIIBITOB M 3KCIIEPUMEHTOB, B TOM YHCJIE€ C MCIIOJIb30BAaHUEM aHAJIOTOBBIX U LIU(PPOBBIX TPUOOPOB
U UHCTPYMEHTOB;



5) yMeHue XapaKkTepu30BaTh OCHOBHbBIE TPYIIBI OPraHU3MOB B CUCTEME OPTraHUYECKOIro
MHpa (B TOM YHCJI€ BUPYCHI, OaKTepHUU, paCTeHUs, TPUOBI, )KUBOTHBIE): CTPOECHHUE, IPOIIECCHI
KU3HEJEATENIBHOCTH, UX IIPOUCXOXKACHHUE, 3HAUEHHUE B IPUPOJE U )KU3HU YEIOBEKA;

6) yMeHue OOBSICHATH MOJOXKEHUE YEIOBEKA B CHCTEME OPraHUIeCKOT0 MUPA, €ro
IIPOUCXOXKIEHNE, CXOACTBA U OTINYHS YEJIOBEKA OT KUBOTHBIX, XapaKT€PU30BaTh CTPOCHUE U
MPOLIECCHI KUIHEACSITEIFHOCTH OpraHU3Ma YeIoBeKa, ero MPUCIOCOOICHHOCTh K Pa3INYHbIM
9KOJIOTHYECKUM (hakTOpam;

7) yMeHUE ONUCHIBATh KIETKH, TKAHU, OPTaHbl, CHCTEMbI OPIaHOB U XapaKTEePU30BaTh
Ba)KHEeiIIMe OMOJIOrMYeCKHE MPOLIECCHl B OpraHM3MaxX pacTeHH, )KUBOTHBIX U YEJIOBEKa;

8) chopMUpPOBAaHHOCTH MPEICTABICHUN O B3aMMOCBSI3U HACIIEJOBAHUS TIOTOMCTBOM
NPU3HAKOB OT POAUTENLCKUX (DOPM C opraHM3anueil KIeTKU, HATMYUEeM B HEH XpOMOCOM Kak
HOCHUTEIEH HaCIeCTBEeHHOM HH(POpPMAaLi, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACIETOBAHUS
IPU3HAKOB;

9) chopMUPOBaHHOCTH NMPEACTABICHUI 00 OCHOBHBIX (PaKTOpaxX OKPYKAIOIICH CpPeJibl, UX
POJIH B JKU3HENIEATEIHLHOCTH M SBOJIIOIIMHM OPraHU3MOB; IIPECTaBIeHHEe 00 aHTPOIIOTEHHOM
dakrope;

10) copmupoBaHHOCTH MPEICTABICHHI 00 SKOCUCTEMAax M 3HAYeHUU OMOPa3HOOOpasusi; O
rJ100aTBbHBIX 9KOJOTHYECKHX Mpo0IeMax, CTOSIINX Mepe]] YeIOBEYECTBOM U CIIOCO0axX MX
IIPEO0IICHHUS;

11) ymenue pemars yueOHbI€ 3a/1a4l OMOJIOTUYECKOTO COAECPKAHMS, B TOM UUCIIE
BBISIBJISITH IPUYMHHO-CIICCTBEHHbIE CBSI3U, IPOBOIUTD PACUETHI, I€TaTh BHIBOAbI HA OCHOBaHUU
MOJIYYEHHBIX PE3YJIbTATOB;

12) ymeHue co3qaBaTh U IPUMEHATH CIIOBECHBIE U rpaduyeckre Mo Al 00bICHEHUS
CTPOEHMS JKUBBIX CUCTEM, SIBJICHUU U MPOLIECCOB KUBOW MTPUPOJIBI;

13) moHumMaHue BKJIa/1a POCCHUICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE OUOIOTHUECKUX
HayK;

14) BnageHue HaBbIKaMU pabOTHI ¢ HHPOpMAIHEH OMOIOTHYECKOTO COACPKAHMS,
MIPEICTaBJICHHON B pa3Hoi (hopme (B BUE TEKCTa, TAOJIUYHBIX JAHHBIX, CXeM, TpadUKoOB,
quarpamm, Mojenei, n300pakeHui ), KpUTUYECKOTo aHaln3a HHPOPMAIUHU U OLICHKH €€
JIOCTOBEPHOCTH;

15) ymeHue niaaHupoBaTh MO pyKOBOJICTBOM HACTaBHUKA M ITPOBOJIUTH YueOHOE
UCCIIEIOBaHME WM IPOEKTHYIO paboTy B 00J1aCTH OMOJIOTHHU; C Y4€TOM HaMEUSHHOH LeH
dbopMynupoBaTh MpodiieMy, THIOTE3Y, CTABUTH 3a/1a4H, BHIOMPATh aIeKBATHBIE METOBI I UX
petieHus, GopMyIupPOBATh BEIBOJIBI; ITYOIUYHO MIPECTABISTH MOJTYYCHHBIE PE3YIIbTATHI,

16) ymMeHME HHTETPUPOBATH OMOJIOTUYECKHUE 3HAHUS CO 3HAHUSAMHM JIPYTUX YICOHBIX
PEIMETOB;

17) chopMHpPOBaHHOCTH OCHOB DKOJIOTHYECKOW TPAMOTHOCTH: OCO3HAHNUE HEOOXOAMMOCTH
JIEHCTBUI 110 COXpaHEHUIO0 OMOPa3HOO0pa3us U OXpaHe MPUPOTHBIX SKOCUCTEM, COXPAHEHHUIO
YKPEIUIEHUIO 3/J0POBbs YEJIOBEKA; yMEHHUE BHIOUPATD 11€JIeBbIe YCTAHOBKH B CBOUX JICHCTBUSX U
MOCTYIKaX 110 OTHOILIEHUIO K XKUBOH NPUPOJE, CBOEMY 3/I0POBBIO U 3I0POBBIO0 OKPYKAIOIINX

18) ymeHue ucnonp30BaTh MPUOOPETEHHBIE 3HAHUS U HABBIKH JIJIsI 3/I0pOBOT0 00paza
JKU3HU, COATAHCHPOBAHHOTO MUTaHUS U (PU3MYECKON aKTUBHOCTH; HEMPHUIITHE BPEIHBIX
MPUBBIYEK U 3aBUCUMOCTEN; YMEHNE TPOTUBOICHCTBOBATh JKEHAYYHBIM MaHUITYJISIUSAM B
00J1aCTH 3I0POBBS;

19) oBamenue nmpueMaMu OKa3aHUs MIEPBOI TTOMOIIY Y€JIOBEKY, BEIpAIIUBAHUS
KYJIbTYPHBIX PACTEHUN U yXOJa 3a JIOMAIlHUMHU KUBOTHBIMHU.



Beenenue — 1 4.
P. 1. buosiorus — Hayka 0 KUBOM MHUpPE — 7 4
P.2. Crpoenue opranusma — 9 u.

P.3. MHorooGpa3sue »KUBBIX OPraHU3MOB — 15 .
P.4. TToBTOopenue u 0600meHne — 2 .

TemaTn4eckoe IJIAHUPOBAHHE

Ne | Tema Conepxanue IleneBas yctanoBka | Konmu | OcHOBHBIE BUJIBI fesiTeNbHOCTH | Mcnonb3oBaHue

1/ ypoKa €CTBO | OOydJarommxcs Ha YPOKe/BHEY- obopymoBaHus

i YacoB | pOYHOM 3aHSTUU

buonorus — nayka o xuBoM mupe (7 9)

1 | Meroasl uzyuenust | Mcnonb3oBanue yBe- OOBACHATD 1 YMmeHue paboTats ¢ MHUKpOCKOII CBETOBOIA,
MPUPOABI. JTUYUTENBHBIX TPUOOPOB MPU | HA3HAUYCHHE 1a00paTOPHEIM 000pyI0BaHUEM, | ITUGPOBOK
JlaGoparopHasi pa- | U3y4YEHHH OOBEKTOB KHBOW | YBEIHMUUTEIbHBIX YBEJIMYUTEIbHBIMHI PUOOPAMH.
6ora 1 IPUPOJIbL. YBETUUUTENbHBIE | TPHUOOPOB. N3yuaTpe yCcTpONCTBO MU-

«H3yuenue npuOOPBI: JIYNbI py4Has, Pa3znuyars pyunyro KPOCKOIa U cOOJII0JaTh paBuia
ycTpoiicTBa HITaTUB-Has, MUKpockon. P. | u mratuBHyo paboThl ¢ MUKPOCKOIIOM.
yBennuuTenbHbIX | ['yk, A. Ban JleBenryk. Yactu | mymsl, 3HaTh CpaBHUBaTh yBEIMYECHHE YNl U
prudoOpoB» MHUKpPOCKOIIA. BEJIMYMHY 0Ty~ MuKpockomna. [TomyuaTs HaBBIKK
Muxkponpenapar. [Ipasuna 4aeMOro ¢ UX IIOMO- paboThl ¢ MUKPO-CKOIIOM U
pa-00TbI C MUKPOCKOIIOM. b0 YBEITUYECHHUS. W3Y4EHUU FOTOBBIX
MuKponpenapatoB. CobmroaaTh
npaBmiia paboThl B KaOMHETE,
oOparieHus ¢ 1ab0paTOPHBIM
o0opyoBaHuEM
Ctpoenue opranuszma (9 u)
2 CrpoeHnue KIeTKH. Crpoenue kietku. TkaHu. | BeIsABIATH yactu 1 Ymenue paboraTh C MUKpOCKOIT CBETOBOMH,

JIaGopartopHas pa-
0oTa 2.

«3HAKOMCTBO C
KJIETKAMHU PaCTEHUI»

Knerounoe crpoenue
JKMBBIX OpPTraHHU3MOB.
Knerka. Yactu knetku u
WX Ha3HAYCHUE.

KJIETKU Ha
pPUCYHKax

yueOHHKa, XapaKTe-
pHU30BaTh MX 3Haye-

1a00paTOpPHBIM 000PYIOBaHHUEM,
YBEITUYUTEIbHBIMA TIPUOOPaMHU.
Habmtonate 4acT ¥ op-raHOUABI
KJICTKH Ha TOTOBBIX MHUKPO-

U poBoi




Hue. CpaBHUBATH
KUBOTHYIO U
pPacTUTEIHHYIO
KJIETKH, HAXO/IUTh
YepThl UX CXOJICTBA
U pa3auydusl.
Pasznuyars TkaHu
JKU-BOTHBIX U
pacTeHuil Ha
pHCYHKax y4eOHU-
Ka,
XapaKkTepU30BaTh
UX CTPOCHHUE,
00BSIC-HATH UX

mpernaparax moJi MajibiM U
OOJIBIIINM YBEIIMYECHUEM
MHUKPOCKOTIA U OITUCHIBATH HX.
PazaugaTh OTAEIbHEIC KICTKH,
BXOJISIIIIUE B COCTAB TKAHH.
O0600mare u PUKCHPOBATH
pe3yabTaThl HAOIIOACHUH,
nenath BeiBOIbI. Co0II01aTh
npaBujia pabOThI B KAOMHETE
Ouosorum, oopalieHus ¢
1a00paTOPHBIM 000PYIOBAHHEM

byHKIHH.
XUMUYECKUN COCTaB XUMHYECKUN COCTAB Paznuuate Hab6mronate qemoHcTpanuto
KJIETKH. KJIETKA. XUMUYECKUE HEOPraHU-4YECKUE U ONBITOB YUUTEIIEM,
BEILIECTBA KJIETKH. OpPraHUYeCKHe AQHAIIM3UPOBATh UX P €-3YJbTATHI,

Heoprannue-ckue
BCIIECTBA KJIICTKU, UX
3HAYEHUE IS KIETKU U
opranusma. Opranuye-
CKHE BElIeCTBa KIIETKH,
HUX 3HAYCHHUEC IJI )KU3HU
OpraHu3Ma M KJIETKH

BEIIIECTBA KIICT-KH,
MUHEPATBHBIC CO-
T, OOBSICHATH UX
3HAYEHHE ISl Opra-
HHU3Ma.

JieNaTh BHIBOJIbI. AHAJIM3UPOBATh
MPEJCTABICHHYIO Ha PHCYHKaX
y4eOHHKa HHPOPMALIHIO O
pe3yJabTaTax OIbITa, paboTas B
nape YMeHue paboTartb ¢
71a00paTOPHBIM 000PYIOBaHUEM




MHoroo6pasue >XMBBbIX OpraHu3moB (15 1)

CrpoeHnue u
KHU3HEEATSILHOCTh
OakTepuil. 3HaYCHHE
OakTepuii B pupoe
Y JKU3HH YEJIOBEKa

bakrepuu: ctpoenue u
KU3HEJEeATeNIbHOCTh. bakT
epuH — MPUMHTHUB-

HBIE OJIHOKJIETOYHBIE Op-
raau3Mbl. CTpoeHue Oak-
Tepuil. PazmHoxenue.
OakTepuil JeJIeHHEM
KJIETKU HajaBoe. bakre-
pHUH KaK caMasi IPEBHSS
rpynmna opraHu3MoB.
IIpoueccsl xu3Henes-
TEIbHOCTU OaKTepuil.
[Tonsitue 06 aBTOTpOdhax
u rerepoTpodax, mpoka-
pHOTaX U 3yKapuoTax

XapakTeprus3oBaTh
0COOCHHOCTH
CTpOE-HHUS
OakTepuil.

2

OnuceiBaTh pa3HOOOpa3HbIE
(hopmbI GakTepUaIbHBIX KIETOK
Ha PUCYHKE
yueOHuKa.PaznuuaTh NOHATHA:
«aBTOTPO(DBI», «TeTePOTPOPHI»,
«IIPOKAPHOTHI», «3yKapUOTHI».
XapakTepu30BaTh MPOLIECCHI
KHU3HE-JeITeIbHOCTH OaKTEpUH
Kak mpoka-puoT.CpaBHUBATH U
OLIEHUBATh POJIb OaKTe-pHii-
aBTOTPOQOB U OaKTEpUii-reTepo-
Tpo¢oB B pupoeyY MeHue
paboTaTh ¢ 1a00pPaTOPHBIM
000pyI0BaHUEM, YBE
JTYUTETHHBIMU IPHOOpaMH.

PaccmarpuBa-uue
OakTepuii Ha TOTOBBIX
MHUKpOIIpena-parax ¢
UC-T10JIb30BaHUEM
MHUKPOCKOIIA.




[HapctBO Pacrenus.
XBOIIIH, TUIAYHBI,
MAOPOTHUKH.
I'omocemenHsbIe,
MTOKPBITOCEMSIHHBIE.
JIaGoparopHas
pabora3.
«OcobeHHOCTH
Pa3BUTHUS CIIOPOBBIX
pacTeHuin»

Pactrenus.lIpencrasienue
0 mo-pe. OTnuunTEeIHLHOE
CBOWCTBO paCTEHUU.
Xnopodwn. 3HaueHHe
dorocuntesa. CpaBHe-HUE
KJIETOK PacTEHUN U
Oakrtepuii. Jlenenue
LapCTBa paCTECHU HA
TPYHIIbL: BOAOPOCIH,
IIBETKOBBIE (ITOKPHITOCE-
MEHHBIE), TOJIOCEMEHHBIE,
MXH, TJTAYHBI, XBOIIIH,
nanopoTHuku. CTpoeHue
pacrenunii. Ko-pens n
moder. CnoeBu-111e
Bojiopociieit. OCHOB-HbIE
pa3anuurs MOKPHITO-
CEMCHHBIX H
TOJIOCEMEHHBIX pacTe-
HUil. Poib IBETKOBEIX
pacTeHUil B KHU3HU YeJI0-
BEKa

XapakTepu3oBarhb
rJIaBHBIC MPU3HAKU
pacTeHui.

PaznuuaTh yacTy HBETKOBOTO
pacTe-HUsl HA PUCYHKE
y4eOHHUKa, BbIJBUTATh
MPEANONI0KEHUS 00 UX
¢ynkuusax.CpaBHUBATbH
LIBETKOBBIE U F'OJIOCEMEH-HBIE
pacTeHus1, XapaKTepu30BaTh UX
CXOZICTBO U Pa3JINYUSl.
XapakTepu3oBaTh MXH,
HArOPOTHUKH, XBOILH, IJIAyHbI
KaK CIIOPOBBIE pacTe-HHUA,
OIpeAesATh TEPMUH
«cropa».BbISIBIIATh HA PUCYHKE
y4eOHHUKA pa3-THIus MEXKIY
pacTEeHUSIMU PA3HbBIX
CUCTEMATUYECKUX TPYIII.
ConocTaBisaTh CBOMCTBA
pacTUTENb-HON U
OaKTepHaIbHOMN KIIETOK, JeNaTh
BBIBO/Ibl. XapaKTepU30BaTh
3HAUEHUE PACTECHUM pa3HBIX
CUCTEMAaTUYECKUX TPy B
KU3HU YeJI0BEKaY MEHHE
paboTaTh ¢ 1a00pPaTOPHBIM
o0opy/noBaHueEM, yBe-
JUYUTETBHBIMU TpUOOpamMHu.

OO6Hapyxe-Hue XJI0Opo-
IUTACTOB B KJIETKaxX
pac-TeHHi ¢ uc-
M0JIb30BaHU-EM
nudpoBo-To
MHUKPOCKOIA. DJIEKTPO
H-HbIE TaOJIUIIBI U
TUTAKATHI.




Bonopocnu, nx
MHOTOO0Opa3ue B
pupoJie

OO61as xapakTepuCcTH-Ka.
Crpoenue, pa3MHO-KEHHE
BOJIOPOCIIEH.
PazHoobpasue Bojio-
pocneit. Otnensl: 3ené-
Heie, Kpacusle, bypsie
BOJIOPOCIH. 3HAUCHUE
BOJIOPOCJIEN B IPUPOJIE.
Hcnons30BaHue BOIO-
pocie 4eIn0BEKOM

N3yunth cTpoeHue
U pa3MHOXEHUE
BOJIO-pOCien

BoigensiTe 1 onuchBaTh
CYLIECTBEH-HbIE PU3HAKH
BOJIOPOCIIEH. XapaKTepH30BaTh
TJIaBHBIE YEPTHI, JIeXKAaIue B
OCHOBE CUCTEMaTHKU BO-
nopocieid. Pacio3zHaBathb
BOJIOPOCJIM HAa PUCYH-KaX,
repOapHbIX
matepuanax.CpaBHUBATh
BOJIOPOCIIH C HA3€MHBI-MU
pacTeHUSMH M HAXOAUTH OOIIHE
npusHaku. OOBSCHATH MPOIIECCHI
Pa3MHOKEHHUSI Y OJTHOKIIETOUHBIX
Y MHOTOKJIETOU-HBIX
BoJopociiel. Mcnosib30BaTh
UH(GOPMaIMOHHBIE PECYPCHI IS
MHOATrOTOBKH COOOIIE-HUS O
3HAYEeHUH BOJIOPOCIEH B IIPU-
pOJie U KU3HU YeTIOBEKa

Muxkpockorn

U poBOIA,
MUKpOTperna-paThbl.
(On-nokNeToyHas
BOJOPOCIH —
XJIAMHIOMO-Ha/1a)

Mxu. O61mmas xapak-
TEePUCTHKA U 3HAYe-
HUE

MoxoBuIHbIE, XapaKTep-
HBIE YePThI CTPOCHHUS.
Knaccer: [leuénouynnku u
JIucrocrebenbHbBIC, NX
OTJINYUTEIbHBIE YEPTHI.
Paszmuosxenue (Oecro-yoe
Y TI0JIOBOE) U pa3-BUTHUE
MOXOBHIHBIX. Mo-
XOBUJHBIE KaK CIIOPO-BbIE
pacTeHus. 3HaUCHUE MXOB
B [IPU-POJIE U )KU3HU

N3yuuts cTpoeHUE
Y pPa3MHOXEHUE
MXOB

CpaBHMBATh MIpEACTABUTENEH
pa3-JIMYHBIX TPYIIN PACTEHUN
OTJIeNa, JIe-1aTh

BEIBOZIBI. Ha3eIBaThL
CYILIECTBEHHBIE IPU3HAKHA MXOB.
Pacno3naBate npeacraBuTenen
MO-XOBHUJIHBIX HA PUCYHKAX,
repOapHBIX MaTepuantax, )KUBbIX
o0BbeKTax. Beiaenars npusHaku
MPUHAJIEKHO-CTH MOXOBHIHBIX
K BBICIIMM CIIOPO-BbIM

Muxkpockon

1 (poBoOH,
MHUKpPOIpena-paThl.
(Cdar-uym — kite-
TOYHOE CTPOCHHE)




YyeloBeKa.
JlabopaTtopHast pabora 4.
«M3yueHune BHEIIHEro
CTPOCHHS MOXOBHTHBIX
pacTeHui»

pacTteHusIM. XapaKkTepu30BaTh
MIPOIIECCHI Pa3-MHOXKEHUS U
pa3BUTHS MOXOBHUJIHBIX, UX
0c00eHHOCTH. Y CTaHaBIMBATh
B3aUMOCBSI3b CTPOE-HUS MXOB U
HX BO3JECHCTBUS HaA CpELY
obutanusa. CpaBHUBATh BHELIHEE
CTPOEHHE 3EIEHOT0 MXa
(KyKyILIKHUHA JTbHA) U O6eTI0oro Mxa
(carnyma), orMedaTh Ux
CXOJICTBO U

paznnuusa. PUKCUPOBATH
pe3yibTaThl UCCIIEN0-BaHUM.
Cobnronats mpaBuiia paboOTHI B
KaOu-HeTe, oOpaIieHus ¢
71a00paTOPHBIM 000PYJOBaHHEM

['pu6b1. O6mas
XapaKTePUCTHKA.
MHmuoroo6pasue
rpuboB.

MsorooGpa3ue u
3HaueHue rpuooB.
CrpoeHue NUIAIOYHbIX
rpuboB. [InecHeBsie
rpubBbl, UX UCIIOIb30BaHUE
B 3/]paBOOXpaHEHHUN
(aHTHOMOTHK TTCHUIIHII-
7uH). OJHOKIJIETOYHBIE
rpubsl — apoxoku. Ux
UCTIOJIb30BaHUE B XJIe-
OomneueHnH U MMBOBape-
Hun. Cren00HbIE U SII0-
BUTHIE TpUOBL. [IpaBuna
cOopa u ynotpebsieHust
rpu6oB B nuuty. [Tapasu-
Tudeckue rpudsl. Poib
rpuboB

XapakTepHu30BaTh
CTpOEHHE
HUISTIOYHBIX
rpu0oB.

[Toapaznenars nUIAMOYHbIE
rpuOBI HA TUTACTUHYATHIC U
TpyOuaTsie.ONUCHIBATh
CTpOEHHE IJIECHEBBIX IPHUOOB 1O
pucyHKy yueOHuka.OObsICHATh
TEPMHHBI «AHTUOMOTUK)» H
«TeHUIWUTMHY. Pacrio3HaBarte
ChETOOHBIE U SITIOBU-THIE TPUOBI
Ha Ta0IHIaX ¥ PUCYHKAX
ydeOHHKA. Y 4acTBOBATh B
COBMECTHOM 00CYXJe-HUU
TpaBuil cOOpa M UCTIOJIb30BaHUS
rpu6oB.O0BSACHATH 3HAUCHUE
rpuOOB TSI YeTIOBEKA U JTsI
MIPUPOJIBI

I'otoBuTh MU-
KpoIlpenapar
KYJIbTYpbI
npoxoken.M3yuaTp
TJIECHEBBIE TPUOBI O
MHKPOCKOIIOM MpPH Ma-
JIOM YBEJINYEHUU Ha
TOTOBBIX
n\MHKpoIpenaparax.?d
JIEKTPOHHBIC TAOTHIIBI
U TUJIaKaThI.







