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HOACHUTEJBHASA 3AIIMCKA

K pabouelt mporpamMme o OMOJIOTUH C UCITOJIb30BAaHUEM 000PYIOBAHUS
«IkonpHOTO KBantopuyma» bUOKBAHTYM

Pabouass mporpamma cocTaBieHa ¢ UCHOJIb30BaHMEM [IpuMepHON mporpammel
OCHOBHOTO 0011ero oOpa3oBaHus 10 OMOJIOTHH, HA OCHOBE aBTOPCKOM mporpammbsl B.B.
[Taceunuka, C.B. Cymaroxuna «buonorus. 5-9 kmacc» B COOTBETCTBUM C TPEOOBAHHMSIMHU
denepalbHOTO TOCYJAPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOTO OOLIETOo
00pazoBaHus 10 OMOJIOTUH.

YyeOHuk:

buonorus. 5 knacc: yue6. s obmeoOpazoat. yupexaenuii / B.B. Ilaceunuk, C.B.
CymaroxuH, ['.C. Kanunosa, 3.I'. ['anonrok; ox pen. B.B. [Taceunuka.— M.: IIpocsenienue,
2019 r. (JIuHuUs )XU3HN).

Heabr n 3apaum:

o peanu3anysg OCHOBHBIX OO0IIe0Opa30oBaTeIbHBIX MPOTpaMM IO  y4€OHBIM
npeaMeTaM eCTECTBEHHO-HAYyYHOW HANpaBICHHOCTH, B TOM YHCIE B paMKax BHEYPOYHOU
NEeATEIbHOCTH 00YYaIOIUXCS;

o pa3paboTka U peanuzanus Pa3HOYPOBHEBBIX JOTIOJTHUTETHHBIX
0011e00pa30BaTeIbHBIX MPOTPAMM €CTECTBEHHO-HAYYHOW HANpPaBJIEHHOCTH, a TaKXe HMHBIX
IporpaMM, B TOM YHCIIE B KAHUKYJIAPHBINA IEPHO;

o BOBJICUCHHE Yy4YaIIUXCS M TMEAaroru4eckux pabOTHUKOB B MPOEKTHYIO
JESITENBbHOCTD;
o opraHu3aiys BHEYy4eOHOU NEITeIbHOCTH B KAaHUKYJISIPHBIN Mepuoj, pa3paboTka

U peanu3anus COOTBETCTBYIOUIMX 00pa30oBaTEIbHBIX MPOrpaMM, B TOM YHUCIE ISl JIarepei,
OpPraHU30BAHHBIX 00PA30BATEIBLHBIMUA OPraHU3AIUSIMU B KAHUKYJISIPHBIN TIEPUOJ;

o MOBBIIIEHUE MPOPECCHOHATILHOIO MAacTEepPCTBAa NEAArormueckux pabOTHUKOB
LEHTpa, peaIn3yIoIIUX OCHOBHBIE U IONOJHUTENbHbIE 00111e00pa30BaTe/IbHbIE IPOTPAMMBI.

Cozpnanue «IlIkonpHoro kBantopuyma» bBMOKBAHTYM npennonaraet pa3Butue
oOpasoBarenbHON MHGPACTPYKTYphl 00111€00pa30BaTEIbHON OpraHU3alli, B TOM YHCIIE
OCHAIIIEHHE 00111e00pa30BaTENHHOM OpTraHNu3aIlIH:

e 000pyIOBaHUEM, CPEJICTBAMH OOYUYCHHUS M BOCIUTAHUS JJII U3YYCHHUS (B TOM YHUCIC



HKCIIEPUMEHTAIIBHOT0) TPEAMETOB, KYpPCOB, IUCHMUIUIMH (MOJYJiel) €CTEeCTBEHHO-
HAy4YHOM HANpaBJICHHOCTU TMPU peau3alli OCHOBHBIX 00I11€00pa30BaTEIbHBIX
porpamMM M JOIMOJHHUTENIBHBIX 00111€00pa30BaTelIbHbIX MPOrpaMM, B TOM YHUCHE IS
pacuIMpeHust CoJEpKaHus y4eOHbIX MpeaMeToB «buonorusy;

e 00O0pynOBaHUEM, CPEACTBAaMU OOYYEHHS M BOCIUTAHUS ISl peaju3aldd MporpaMm
JOTNOJHUTENBHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHON HANPABICHHOCTEN;

® KOMIBIOTEPHBIM U UHBIM 000PYyI0BaHUEM.

Konuenmuss coBpemMeHHOro 00pa3oBaHUS IMOJAPAa3yMEBAaeT, YTO B Y4YEOHOM
HKCIEPUMEHTE BEIYLIYIO pOJIb JODKEH 3aHATh CaMOCTOSTENbHBIA HMCCIIEAOBATEIbCKUN
yuyeHH4YecKuil sKkcriepuMeHT. COBpPEMEHHBIE HKCIEPUMEHTAIbHBIE HCCIEAOBAaHUS 110
OMOJIOTMH YK€ TPYIHO IPEACTaBUTh 0€3 HCIOJIb30BAaHUS HE TOJBKO AHAJOTOBBIX, HO U
nu(ppOBBIX  HM3MEpUTENbHBIX  npubopoB. B degepaibHOM  rocyJapCTBEHHOM
oOpazoBarenbHoM cranaapte (PI'OC) nponucaHo, YTO OJHUM U3 YHUBEPCAIBHBIX YUEOHBIX
JEHCTBUM, MPUOOPETaeMBbIX YYAIIUMHUCS IODKHO CTaTh yYMEHHE «IPOBEJCHHS OIBITOB,
IPOCTBIX AKCIEPUMEHTAIbHBIX HCCICAOBAHUN, MPSIMBIX U KOCBEHHBIX HW3MEPEHHUH C
UCTIOJIb30BAaHUEM AaHAJIOTOBBIX W IM(POBBIX HW3MEPUTENBHBIX MPUOOPOB». YUeOHBIN
OKCIIEPUMEHT 1O OHOJIOTUH, TPOBOAMMBIA Ha TPAAUIMOHHOM OOOpYyIOBaHUH, Oe€3
OpUMEHEHUs TUPPOBBIX J1a00paTOpUil, HE MOKET MO3BOJUTH B IOJIHOM Mepe pEelIuTh BCe
3aJla4ll B COBPEMEHHOM IIKOJIEe. DTO CBSA3aHO C PSAAOM IPUYUH:

® TPAaJUIMOHHOE UIKOJBbHOE OOOpPYAOBAaHHE M3-32 OIPAHUYECHUS] TEXHUYECKUX
BO3MOKHOCTEM HE MO3BOJSET MPOBOJUTH MHOTME  KOJMYECTBEHHBIC
UCCJIEI0BAHMS;

® JUINTETHHOCTH MPOBEACHUS OMOIOTUYECKUX UCCIICIOBAaHUIN HE BCET/Ia

® COIJIaCyeTcs C JJIUTENbHOCThIO YUEOHBIX 3aHSTHI;

® BO3MOXXHOCTb  NIPOBEJCHUS  MHOTUMX  HMCCIEAOBAHUNA  OrpaHUYMBACTCS
TpeOOBaHUSIMU TEXHUKHU O€30MMACHOCTH U JIP.

HudpoBas maboparopusi MOJHOCTBIO  MEHSET METOAUKY U COJAEp KaHHE
AKCIIEPUMEHTAIBLHON JIEATEIHHOCTH U PEIIaeT BhIIIeNepeuncieHnble mpoonemsl. [upokuit
CHEKTP MAaTYMKOB TO3BOJISIOT YYAIIUMCS 3HAKOMUTHCSA C TMapamMeTpaMu OHMOJIOTHYECKOTO
AKCIIEPUMEHTa HE TOJBKO Ha KaueCTBEHHOM, HO M HAa KOJWYEeCTBEHHOM ypoBHe. Ludposas
nabopatopuss TO3BOJSET BECTH JUIMTENBHBIA OKCIEPUMEHT JlaXe B  OTCYTCTBUHU
AKCIIEPUMEHTATOPa, & YacTOTa UX M3MEPEHHUU HETO/BJIACTHA YEIIOBEUYECKOMY BOCIIPHUSTHIO.
B nporecce ¢popMupoBaHus 3KCIEPUMEHTAIBHBIX YMEHUN YUEHUK 00y4YaeTcCs MPeICTaBIsATh
uHpopMaIuio 06 uccae0BaHNH B YETHIPEX BUIAX:

1. B BepOajabHOM: OMMCHIBATH O3KCHEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJIEIb
SKCIIEpUMEHTa, (UKCUPOBATh BHHUMAaHHE Ha M3MEPSIEMbIX BEIUYMHAX,
TEPMUHOJIOTUH;

2. B TAOJMYHOM: 3aMOJIHATh TAOJMIIBI JaHHBIX, JCXKAIIUX B OCHOBE MOCTPOCHHUS
rpadukoB (IIPU 3TOM Yy Y4YaIIUXCSl BO3HUKAET NEPBUYHOE MPEICTABICHUE O
MacuTabax BeJMYMH);

3. B rpaduueckoMm: CTpouTh rpaduKud 1O TaOJWYHBIM JaHHBIM, YTO HAET



BO3MOXXHOCTh TI€pe-X0/ia K BBIJBM)KCHHUIO TUIOTE3 O XapaKTepe 3aBUCHUMOCTH
MEXIy BEJIWYMHAMH (TIPH OSTOM YYUTEIb IIOKa3bIBaCT IPEHUMYIIECTBO B
BU3yaJIM3alliM  3aBUCUMOCTEH  MEXJy  BEJIWYHMHA-MH, HArjsggHOCTb U
MHOT'OMEPHOCTh); B BUJIE MAaTEMAaTUUECKUX YPAaBHEHUM: 1aBaTh MaTeMaTHIECKOE
OIMMCAaHWE B3aMMOCBSI3H BEIMYNH, MaTeMaTHIecKoe 0000IIIeHNE.

4. dopMHupoOBaHWE MCCIIECIOBATEILCKUX YMEHUMA yUaIUXCs, KOTOPHIC BBIPAKAIOTCS
B CIICIYIOIINX JEHUCTBUSAX:
. OTIpeJICTICHUE TIPOOIICMEI;

. IOCTaHOBKA UCCIIEI0BATENIbCKOM 3a1aun

. TUIAaHUPOBAHUE PEUICHUS 33]1a4u;

. IOCTPOCHHE MO/JIEIIEH;

. BBIJIBUJKEHUE TUIIOTE3;

. IKCIIEPUMEHTaIbHAsI IPOBEPKA TUIIOTES;

. AHAJIN3 TAHHBIX SKCTIEPUMEHTOB WUJIN HAOIIOICHU;
. (hopmynupoBaHUE BHIBOJIOB.
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B ocHOBy o00pa3oBarenbHON MpOrpamMMbl 3aJ0KEHO NPUMEHEHHE ITUGPOBBIX
nabopatopuii. TemaTuka MNPEIOKEHHBIX HKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OIBITOB,
COOTBETCTBYET CTPYKTYype NpPHUMEPHON 0O0pa30BaTeNbHON MpPOrpaMMbl 1O OHOJIOTHH,
conepxanuio DenepaabHOTO TOCYJApCTBEHHOTO oOpazoBarenbHOro cranjgapra (PI'OC)
OCHOBHOTI'O 00IIIETO 00pa30oBaHMUs.

Ha o6aze «llIkonpHOro kBaHTopuyma» BHUOKBAHTYM o6ecneunBaercs
peanuzaius  00pa3oBaTEIbHBIX MPOTPaMM  €CTECTBEHHO-HAYYHOM  HAIpaBJICHHOCTH,
pa3pabOTaHHBIX B COOTBETCTBUM C TPEOOBAaHUSIMU 3aKOHOJIATEILCTBA B cpepe oOpa3oBaHUs
u ¢ yu€ToMm pekoMmeHnanuii deaepanbHOro oneparopa yueoHoro npeameta «buomorusy.

OOpazoBaTenbHas MporpamMMma I03BOJIIET MHTETPUPOBATH PEATM3yeMbI€ TOJIXOIbI,

CTPYKTYpPY W COJEpXKaHUE TMpU oOpraHuzamuu oO0yuyeHus Owonoruun B S5—I11 kiaccax,
BBICTPOEHHOM Ha 0a3e JIF000ro U3 IOCTYMHBIX Y4eOHO-METOauYeCKUX KoMIuiekcoB (YMK).

Hcnons3oBanne  obopymoBanusi  meHtpa  «lllkompHOrOo  KBaHTOpHyMa»
BMUOKBAHTYM npu peanuzanuu ganHoi OIl mo3BossieT co3aaTh yClnoBus:

® JIJIsl paCUIMPEHUs COJEPKAHUS KOJbHOTO OMOJIOTHYECKOTO 00pa30BaHMUS;

® IS MOBBIIICHUS MO3HABATEIbHOW aKTUBHOCTH OOYYaOIIMXCS B €CTECTBEHHO-
Hay4YyHOU 00J1acTH;

e U1 pa3BUTHUA JUYHOCTH peOeHKa B Mpoliecce OOydeHHs OHMOJIOTHH, €ro
crocoOHocTel, (OpMUPOBAaHUS U YAOBJICTBOPEHHUS COLMAIBHO 3HAYUMBIX
UHTEPECOB U MOTPEOHOCTEH;

e s paboThl C OMAPEHHBIMU IIKOJIHHUKAMH, OpPTaHHW3AIMM WX pPa3BUTHSI B
pa3IMyYHBIX 00JacTIX 00pa30BaTEIbHOM, TBOPUECKON NEATEIBHOCTH

o [Ipumenss mudpoBsie JTabopaTopur Ha YpPOKax OMOJOTHHU, ydalldecs CMOTYT



BBITIOJTHUTHh MHOKCCTBO J]a60paTopH51x pa60T H SKCIICPUMCHTOB I10 IIpOrpaMme
OCHOBHOM IIIKOJIBI;

buonorndeckoe HaOdrOAEHUE U HKCHEPUMEHT MPOBOIATCA B (opMe J1abopaTOPHBIX
padoT U AEMOHCTpALUH.

JIeMOHCTpallMOHHBIN YKCIIEPUMEHT MPOBOJUTCS B CIECAYIOMIUX CIIydasx:

a) HWMeIoIIeecs B HATUYMM KOJUYECTBO MNPUOOPOB W IUGPOBBIX [AaTYMKOB HE
MO3BOJIIET OpPraHU30BaTh HWHAWBHIYAIbHYIO, MApHYI0 WIH TPYIIOBYIO JIa0OpaTOPHYIO
paborty;

0) SKCIEePUMEHT MMeeT HEOONBIIYI0 MPOAOKUTEILHOCTh U CIIOKHOCTD M BXOIHUT B

CTPYKTYpPY ypOKa.

OCo0eHHOCTH COIepPKAHMS CTPYKTYPHBIX KOMIIOHEHTOB
paboueil mporpamMMbl IO OUOJIOTUH B O KJIACCE C UCIOJIB30BaHUEM 000pYI0BaHUS

«IxompHOTO KBaHTOpryMa» bBMOKBAHTYM

IIporpamma paccuntana Ha 34 yaca, U3 HUX 4 Yaca — 321IUTA IPOEKTOB
buonorus kak Hayka.
Ponb Guosoruu B NpakTUUECKOH EATEIbHOCTH JIOJIEH.
Pa3nooOpa3ue opranu3mMoB.
OTnuuuTenbHble NPU3HAKY MPEACTABUTENECH Pa3HbIX LIAPCTB KUBOU MTPUPOIBI.
MeTobl U3y4eHHUs )KUBBIX OPTraHU3MOB: HAaOJII0JIEHUE, U3MEPEHUE, SKCIIEPUMEHT.
KieTouHoe cTpoeHue opraHu3MoB.
[TpaBuna paboTbl B KaAOMHETE OMOJIOTHH, C OMOJOTUYECKUMH MPUOOPaMH U HHCTPYMEHTAMH.

Ilnanupyembie pe3yabTaTbl 00ydyeHusi mo Kypcy «buosoruss. 5 kiacer.

IIpeameTHbIE pe3yJbTATHI:

1) dbopmupoBaHrWe NEHHOCTHOTO OTHOIIEHUS K >KMBOW MPHUPOJAE, K COOCTBEHHOMY
OpraHM3My; TOHMMaHHe pojlu  Owojjorm B (HOPMHUPOBAHMH  COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHBI MHPA;

2) yMEHHE TPHUMCHITh CHUCTEMY OWOJIOTMYECKMX 3HAHUH: pacKpbhIBaTh CYIIHOCTH
YKUBOTO, Ha3bIBaTh OTJIUYHS )KMBOTO OT HEKHBOTO, TIEPEYUCIIATH OCHOBHBIC 3aKOHOMEPHOCTH
opraHu3anuy, (QYHKIMOHUPOBAHUS OOBEKTOB, SBIICHWUW, TNPOIECCOB >KMBOW IPUPO/IBI,
ABOJIIOIIMOHHOTO PAa3BUTHS OPraHUYECKOr0 MHUpPa B €r0 €AMHCTBE C HEKHUBOM IMPUPOIOH;
c(hOpMHUPOBAHHOCTh  MPEJCTABICHUH O COBPEMEHHON TEOPHHU SBOJIOIUMHA M OCHOBHBIX
CBHJICTEIIHLCTBAX ABOJIIOINH;



3) BiajeHWE OCHOBAMM TMOHATUMHOTO amnmapara W HAy4YHOIO s3blKa OHMOJOTHHU:
UCII0JIb30BAaHUE M3YYCHHBIX TEPMUHOB, TOHITHI, TEOPUA, 3aKOHOB U 3aKOHOMEPHOCTEH IS
00BsICHEHHsI HAOJI0TAeMBIX OMOJIOTHYECKUX 0OBEKTOB, SIBJICHUI U MPOIECCOB;

4) moHMMaHUE CHOCOOOB TOMYYEHHUS OHOJIOTWYECKUX 3HAHUM; HaJIMYuMe OIbITa
WCITOJIb30BAHUSI METOJIOB OMOJIOTHUH C IETbI0 U3YYCHHS JKUBBIX OOBEKTOB, OMOIOTHYECKUX
SBJICHUW ¥ TIPOILIECCOB: HAOIIOJCHHE, OMHCAHUE, MPOBEACHUE HECIOKHBIX OHMOIOTUYECKUX
OMBITOB U JKCHEPUMEHTOB, B TOM YHCII€ C HCHOJb30BAHHEM AaHAJIOTOBBIX M IUGPOBBIX
npuOOPOB U UHCTPYMEHTOB;

5) yMeHMEe XapaKTepu30BaThb OCHOBHBIE TPYINIbl OPraHU3MOB B CHCTEME
OpraHUYecKoro Mupa (B TOM UYHCIIEC BHUPYCHI, OAKTEpHH, PACTCHUS, TPUOBI, KUBOTHBIC):
CTpOCHHE, TMPOILECCHl >KU3HEACITETPHOCTH, UX MPOHCXOXKJIEHUE, 3HAUCHHE B MPUPOJE U
KU3HU YETIOBEKA,;

6) yMeHHE ONMUCHIBATh KJICTKH, TKAHU, OPTaHbI, CHCTEMbl OPTaHOB U XapaKTepU30BaTh
Ba)KHEHIITE OMOJOTUYECKUE MPOIIECCHl B OpraHU3MaX pacTeHUH, )KUBOTHBIX U YEJIOBEKa;

7) copMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX (haKTOpax OKPY>KaIOIIEH Cpelibl,
UX PpOJIM B OKUZHEACIATCIBHOCTH U DJBOJIOIUM OPraHU3MOB; IMPEACTABJICHHE 00
aHTPOIIOTEHHOM (paKTOpE;

10)  chopmMupoBaHHOCTH,  MPEACTABICHUN 00  SKOCUCTEMaX U  3HAYCHUH
OonopazHooOpasusi; O TrJ00albHBIX AKOJOTMYECKUMX MpoljeMax, CTOSHMIMX Hepen
YeJIOBEYECTBOM U CIIOCO0aX UX MPEOI0JICHNUS;

11) ymenue pemarh ydyeOHbIE 3a7aud OMOJOTUYECKOTO COJEPKAHUS, B TOM YHCIIE
BBISIBIISAITH TIPUYMHHO-CJICICTBEHHBIC CBS3U, MPOBOAWTH pPAcUEThl, JeNaTh BBIBOJBI Ha
OCHOBAHHMH MOJYYEHHBIX PE3yIbTaTOB;

12) ymenue co3gaBaTh W TPUMEHSATH CJIOBECHbIE M TpadUyecKue MOJICIH IS
OOBSCHEHHSI CTPOCHUS KUBBIX CUCTEM, SIBIICHUN U TIPOIIECCOB KUBOW TIPUPOIBL;

13) mnoHuMaHue BKJaJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX B pa3BUTHUE
OMOJIOTMYECKUX HAYK;

14) BmameHue HaBbIKamMH pPabOTHI ¢ WHPOpPMAIME OHOJIOTHYECKOTO COACpPIKaAHUSA,
MPEICTAaBICHHON B pa3HOil GopMme (B BUIE TEKCTa, TAOJUYHBIX JAaHHBIX, CXE€M, Tpa(uKOB,
uarpaMM, MOJIENEe, M300pakKeHHi), KpUTUYECKOTO aHajdu3a MH(OpMaIllMd W OICHKU ee
JIOCTOBEPHOCTH;

15) ymeHue ImiaHUpoOBaTh IO PYKOBOJCTBOM HAaCcTaBHMKA M TPOBOAUTH ydeOHOE
HCCIICJIOBAHUE WJIM MPOEKTHYIO paboTy B 00JacTH OMOJOTUM; C YUYETOM HAMEUEHHOW IIeIN
dbopmyIrpoBaTh MpoOeMy, THIIOTE3y, CTABUTh 3aJ1a4y, BRIOUPATh aICKBATHBIC METOIBI IS
uX perieHus1, GOpMyIUPOBATH BHIBOIBI, ITYOJIMYHO MPEICTABIIATh MOTYUCHHBIC PE3YIbTaThI;

16) yMeHHEe MHTETPUPOBATh OMOJIOTHUECKUE 3HAHUS CO 3HAHUSAMH JIPYTUX YICOHBIX
MPEIMETOB;



17)  chopMUPOBAaHHOCTH OCHOB  JKOJIOTMYECKON TPAaMOTHOCTH:  OCO3HAHUE
HEOOXOJAMMOCTH JCUCTBUI MO COXPAaHEHHIO OWMOpPa3HOOOpa3usi M OXpaHe MPUPOIHBIX
IKOCHCTEM, COXPAHEHHUIO U YKPEIUJICHHIO 370POBbsl UEIOBEKA; YMEHHE BBHIOMPATH IICJIEBHIC
YCTAaHOBKH B CBOMX JEHCTBHUSIX M IMOCTYNKaxX MO OTHOLIEHUIO K >KMBOW MPUPOJIE, CBOEMY
3JI0POBBIO U 3JOPOBBIO OKPYKAIOLIUX

18) ymeHnue ucnop30BaTh NPUOOPETEHHBIE 3HAHUS M HABBIKU JJIA 3J10pOBOro odOpasza
KU3HHU, COQIIAHCUPOBAHHOTO MHUTAHUS U (PU3MUYECKON aKTUBHOCTH; HENPUATHE BPEIHBIX
MPUBBIYEK U 3aBUCUMOCTEW; YMEHHUE NMPOTUBOAECHCTBOBAThH JDKEHAYYHBIM MAHUITYJISLUAM B
00J1aCTH 3/I0pOBbS;

19) oBnageHue npueMamMu OKa3aHUs MEPBOMl IMOMOIIM YEJIOBEKY, BbIpalllUBaHUS
KyJbTYPHBIX PACTEHUI M YX0J1a 32 JOMAIIHUMH KUBOTHBIMH.

MeTaIlpeIlMeTHble pe3yabTaTbl

YHuBepcanpHbIe I03HaBaTEIbHBIE 1EUCTBHSI ba3oBbIe TOrnuecKkue AeCcTBUs:

* BBISBJISTH U XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKU OMOJIOTMYECKUX OOBEKTOB
(s1BIICHUI);

* YCTaHaBJIMBAaTh CYLIECTBEHHBIN NMPU3HAK KiIaccuuKauu OUOJIOrHYECKUX OOBEKTOB,
OCHOBaHMs JJ11 0000IICHUS M CPaBHEHM S, KPUTEPUU ITPOBOJIMMOTO aHAJIN34;

* C Y4€TOM NPENJIOKEHHOW OMOJIOTMYECKOW 3aJauyd BBISBISATh 3aKOHOMEPHOCTH M
IPOTUBOPEYMST B paccMaTpuBaeMbIX (haKTaX M HAOIMIOAEHUSX; MpeiaraTb KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

* BBIABIATH JedUUIUTHl WHGOPMAIUU, JAHHBIX, HEOOXOIWMBIX I PEHICHUS
MMOCTaBJICHHOM 3aJ1a4H;

* BBIABJIATH IPUUMHHO-CIICJICTBEHHBIE CBSI3U MPHU MU3yUYEHUU OMOJIOTMYECKUX SIBJICHUM
U TPOLECCOB; JelaTb BBIBOJbI C HCIOJIb30BAHUEM JIEAYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKJIIOUEHH, YMO3aKJIIOYEHU 1O  aHajloruv, (QOpMylIHpoBaTh THUIOTE3Bl O
B3aMMOCBSI3SIX;

* CaMOCTOSATENbHO BBIOMPATH CMOCOO pElIeHUS Y4eOHOM OMOJOTHYECKON 3amayu
(cpaBHMBATh HECKOJILKO BapHAHTOB PEIICHUS, BHIOMpATh HanboJiee MOAXOIAIINN ¢ YIETOM
CaMOCTOSITEIIHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBblIe ucciieqoBareLCKHe JeCTBUA:

* UCIIOJIb30BATh BONPOCHI KAK MCCIIE0BATEIbCKUI NHCTPYMEHT IO3HAHNS;

* (opMynIHpOBaTH BOMPOCHL, (PUKCUPYIOIIME pPa3pblB  MEXKIY pEATbHBIM U
JKeJaTeJIbHbIM COCTOSTHUEM CHUTYallud, 00ObEKTa, U CAMOCTOSITEILHO YCTaHABIUBATH HCKOMOE
U JJAHHOE;



(¢opMupoBaTh TrunoTe3y 00 HMCTUHHOCTH COOCTBEHHBIX CYXKIEHUH U CYXIACHHM
IPYTUX, ApTYMEHTHUPOBATh CBOIO MMO3ULIMIO, MHEHHUE;

* MPOBOAUTH IO CAMOCTOSTEIBHO COCTAaBIEHHOMY IUIaHy OMNbBIT, HECIOKHBII
OMOJIOTHYECKUN IKCIIEPUMEHT, HEOOJBIIIOE UCCIEAOBAHNE 10 YCTAHOBICHUIO OCOOCHHOCTEM
OMOJIOTMYECKOIO0 OOBEKTa HM3YUEHHMs, MPUUYUHHO-CICJCTBEHHBIX CBS3€d WU 3aBUCUMOCTEMN
OHOJOrMYECKUX OOBEKTOB MEKIY COOOI;

* OLCHUBATh NMPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpMALIMU, MOJIYYEHHOH B XOJE
OMOJIOrMUYECKOI0 UCCIIEOBaHUs (IKCIIEPUMEHTA);

*  CaMOCTOSITENIbHO (OpPMYyJIUpPOBaTh O0OOOIIEHHS M BBIBOABI IO pPE3yJbTaTam
IPOBENEHHOTO HAOIIOJEHUS, ONBITA, HCCICAOBAHMS, BJIAJAETh HHCTPYMEHTAMU OLEHKH
JIOCTOBEPHOCTH MOJIYYEHHBIX BBIBOJOB U 0000IICHUI;

® IIPOrHO3UPOBATH BO3MOXKHOC ﬂaHBHCﬁmee Pa3BUTHC OMOJIOTHYECKHUX IMpouecCCOB N UX
MNOoCJICACTBUA B  AHAJOIMYHBIX HIIM CXOJHBIX CUTyallMAX, a TaKKC BbIABHUIATb
MMPCAIIOJIOKCHUA 00 nx Pa3BUTHHU B HOBLIX YCJIIOBUAX U KOHTCKCTAX.

Pabora ¢ nndopmanmueii:

* IPUMEHSATh PA3JIMYHbIE METOJbl, HHCTPYMEHTHI U 3alpOoChl MPU MOUCKE U OTOOpE
Ononornyeckod HWHQPOPMAMKA WM JAaHHBIX M3 HCTOYHHUKOB C YYETOM TIPEIJI0KESHHOM
y4eOHOM OMOJOTUUECKOM 3a/1auu;

*  BeIOMpaTh, AaHAIM3WPOBATh, CHUCTEMATHU3UPOBATH W  WHTEPIPETUPOBATH
OMOJOTHYECKYIO0 HH(POPMAITHIO PA3TUIHBIX BUIOB U (OPM MIPEIACTABIICHHUSI,

* HAXOJIUTh CXOJHBIC APTYMEHTHI (TIOTBEPKIAIOIINE UIH OMPOBEPraroIue OAHY U Ty
e UJICI0, BEPCHUIO) B PA3TMYHBIX MHPOPMAIIMOHHBIX NCTOYHUKAX;

* CAaMOCTOSITEJILHO BBIOMpaTh ONTUMANIbHYIO (DOpMY mpencTaBieHus WHDOpMAIUU U
WUTIOCTPUPOBATH PelllaeMble 3a/1a4l HECIOKHBIMHU CXEMaMHU, TUarpaMMamMu, HHOU Trpadukoi
1 NX KOMOHHAIASIMH;

* OICHUBATh HAAEKHOCTH OHOJIOTHYECKOW WHOOpPMAIMU 10  KPHUTEPHSIM,
MPEIIOKCHHBIM YUYUTEIEM WU COPMYITHPOBAHHBIM CaMOCTOSTEIIBLHO;

* 5(ppeKTUBHO 3aIOMHUHATH U CUCTEMATU3UPOBATh HH(POPMAIIHIO;

* OBJIAJIETh CHCTEMOW YHUBEPCAJIbHBIX IMO3HABATEIBHBIX JACHCTBUN OOECIICUMBACT
c(hOpMUPOBAHHOCTh KOTHUTUBHBIX HABBIKOB 00YYAIOIIIUXCA.

YHuBepcajibHble KOMMYHUKATHBHBIE 1eCTBUSA
OO0wmenne:
* BOCIpPUHUMATh W (OPMYIUPOBATH CYXKJECHMS, BBIpAXAThb SMOIMU B MpOLECCE
BBINIOJIHEHUS MPAKTHYECKUX U Ta0OPATOPHBIX padoT; BeIpakaTh ceOst (CBOIO TOUKY 3pEHUs) B
YCTHBIX U MTUCBMEHHBIX TEKCTAX;



* pacro3HaBaTh HeBepOaJlbHbIE CPEACTBA OOIIEHHS, TOHUMATh 3HAYEHUE COIMATIBHBIX
3HAaKOB, 3HATh M PACMO3HABATh MPEANOCHUIKM KOH(IUKTHBIX CHUTyallMid U CMSATr4aTh
KOH(JIUKTHI, BECTH IEPETOBOPHI;

* TMOHMMAThb HAMEPEHUs JAPYTUX, TMPOSABIATH YBAXKUTEIBHOE OTHOLICHHE K
co0eceIHUKY U B KOPPEKTHOM Gopme PopMyIHUpOBaTH CBOM BO3PAKECHHUS,

* B XOJIe JMajiora W/WiIN JTUCKYyCCHUHU 3a/laBaTh BOIPOCHI MO CYLIECTBY 00CYyKIaeMoil
OMOJIOTUYECKON TeMbl U BBICKAa3bIBaTh WJCH, HAICJIEHHBbIE HAa pPEUICHHE OUOJOTHYECKON
3aJa4d ¥ MoJAJepKaHue OJarokenaTeIbHOCTH OOIIEHUS;

* COMOCTABJIATh CBOU CYXKJACHHUS C CYXICHHSIMH JPYyTrUX YYaCTHHKOB JHalora,
oOHapyXUBaTh Pa3INYMe U CXOACTBO MO3UIIHIA;

* myOJIMYHO TPEICTaBIATh pPE3yJAbTaThl BBINOJIHEHHOTO OHOJOTHYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

* CaMOCTOSITENIbHO BHIOMpaTh (hOpMaT BBICTYIJICHUS C YUETOM 3a/ay Mpe3eHTAINH |
O0COOEHHOCTEH ay/lUTOPUU U B COOTBETCTBMM C HHUM COCTaBJISTh YCTHBIE U MHCbMEHHBIE
TEKCThI C UCIIOJIb30BaHUEM WILTIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHasI 1eSITEJILHOCTD (COTPYIHHUYECTBO):

* IOHUMATh U HUCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW ¥ WHIWBHUIYATHHOU paOOTHI
IpU PELICHUH KOHKPETHOW OHOJIOrMYecKOr mpoOsieMbl, 0OOOCHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUST TPYIIIOBBIX (OPM B3aMMOJCHCTBUS TPH PEUICHUW ITOCTaBICHHOW Y4eOHOM
3a/1a4u;

* IPUHUMATH 11€J1b COBMECTHOM JICSITEIbBHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBHUS TIO €€
JO-CTIKEHHUIO: PaCIpeieTIsiTh POJIH, T0TOBApUBATHCS, 0OCYKIaTh MPOIIECC U PE3yIbTaT COB-
MECTHOM paboThl; YMETh 0000IIaTh MHEHHS HECKOJIbKHX JIIOJICH, MPOSBISATH TOTOBHOCTH
PYKOBOJIMTb, BHITTOHSITH TIOPYUCHHUS, TTOAIUHSITHCS;

* [JIAHUPOBATh OPTraHU3alMI0 COBMECTHOU pabOThI, OMPELIATh CBOIO POJIb (C yUETOM
MPEANOUYTEHUI U BO3MOXKHOCTEH BCEX YUYACTHUKOB B3aUMOJICHCTBUS), paclpeleNiaTh 3a1a4u
MEXIy WICHAMH KOMaH/bl, y4acTBOBATh B TPYMIOBBIX (QopMax paboThl (0O0CyXIeHHUS,
00MEH MHEHHSIMHU, KMO3TOBBIE IITYPMbD» U HHBIC);

* BBITIOJIHATH CBOIO YacCTh Pa0OTHI, JOCTUTATh KAY€CTBEHHOTO PE3yJbTaTa M0 CBOEMY
HaIpaBJICHUIO U KOOPJIUHUPOBATH CBOM JICUCTBUS C IPYTUMHU YICHAMH KOMaH/IbI;

* OIICHMBaTh KadeCTBO CBOEro BKJIAga B OOMMUHA MPOAYKT TIO KPUTEPHSM,
CaMOCTOSITEIbHO  C(OPMYJIMPOBAHHBIM ~ y4aCTHUKAMH  B3aWMOJICHCTBHUS, CpaBHHBATh
pe3yJbTaThl C MCXOJHOW 3ajJaueid W BKJIQJ KaXJAOro 4YjeHa KOMaH/bl B JOCTH)KCHUE
pe3yNbTaToOB, pa3AeiiaTh chepy OTBETCTBEHHOCTH W  MPOSBISITH TOTOBHOCTh K
MPEIOCTABICHUIO OTYETA TTepe] TPYIIION;



* OBJIAJCTh CUCTEMON YHHUBEPCAIbHBIX KOMMYHUKATHUBHBIX JICHCTBHM, KOTOpas
obecrieunBaeT C(HOPMUPOBAHHOCTh COIMATIBHBIX HABBIKOB W 3MOITMOHAIBHOTO HMHTEIUICKTA
00yJaronuxcsl.

YHI/IBepcaJIBHLIe PEryJsiTUBHLIC HeﬁCTBHH

* BBISBJISITH MTPOOJIEMBI JIJIsl PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaLUSIX, UCTIONb3YsI
OMOJIOTUYECKUE 3HAHMUS;

* OPUEHTUPOBATHCS B PA3IMUYHBIX MOAXOAAX MPUHATUS PEIIeHU (MHIUBUIYAIbHOE,
NPUHATHE PEIICHUS B TPYIIE, IPUHATUE PEIICHUI TPYIION);

* CAMOCTOATEJIBHO COCTABJISITh AJITOPUTM pPEIICHUs 3aa4u (MM €ro 4acTh), BHIOUpATh
crnoco0 pemeHus: ydyeOHOM OMOJIOTMYECKOW 3aJayd C Yy4ETOM HMMEIOUIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATH MpejlaraéMble BApUAHTHI PEIICHU;

* COCTABJIATH IUIaH JEHCTBUM (IUIaH peann3aldyd HaMEUYEHHOTO aJrOpUTMa PEIleHus),
KOPPEKTUPOBATh MPEJIOKEHHBIN alIrOpUTM € Y4ETOM IOJIYyYEHHUS HOBBIX OMOJIOIMYECKUX
3HaHUI 00 N3y4aeMoM OMOJIOTHYECKOM OOBEKTE;

* Ie71aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTpOJIB (peduiekcus):

* BJIAJICTh CITOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHBAITUHU U pedIieKCuu;

* TaBaTh aJICKBAaTHYIO OLICHKY CUTYyAIlMU U MpeJiaraTh IuiaH e€ N3MEHEHNS,

* YYNUTBIBATh KOHTEKCT W MPEABUJICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTbH IpHU
pemeHnr ydeOHOM OWOJIOTMYECKOM 3aJlaud, aJanTHPOBaTh PEIICHHE K MEHSIOIIUMCS
00CTOSTEIIECTBAM;

* OOBACHATH TPHYMHBI JOCTIIKEHUS (HEAOCTIIKEHUS) PE3yJbTaTOB ICATEIHHOCTH,
JaBaTh OIEHKY MPUOOPETEHHOMY ONBITY, YMETh HAaXOIUTh MO3WTHBHOE B MPOM3OIICIIICH
CUTYaIWH;

* BHOCHTh KOPPEKTHBHI B JCATCIbHOCTH Ha OCHOBE HOBBIX OOCTOSITCIBCTB,
U3MEHUBIIINXCS CUTYAIlU, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;

* OIICHHUBATh COOTBETCTBUE PE3YNIbTATA IIEIIN U YCIOBUSM.

IMOIMOHAJILHBIN HHTEJIEKT:

® pasjiniyaTrb, HA3bIBATh U YIIPABJIATH cOOCTBEHHBIMU OMOLUAMHA U OMOLUAMUA JPYTHUX;
® BBIABJISITE 1 aHAJIM3UPOBATH IPUYNHBI 3MOI.[PII>1;



* cTraBUTH ce0SI HaA MECTO APyroro 4e€ja0BCKa, IMOHHMMAaTb MOTHUBBI W HaAMCPCHHUA

ApYroro,
* PEryJIupPOBaTh CIIOCOO BHIPAKEHUS IMOIIHM.

IIpunsaTne cedst U Apyrux:

* OCO3HAaHHO OTHOCUTBCS K JIPyrOMY YEJIOBEKY, €r0 MHEHHIO;

* IPU3HABATh CBOE MPaBO HA OIIMOKY U TAKOE K€ MIPABO APYToro;

* OTKPBITOCTh c€0€ U JpYruM; 6 0CO3HaBaTh HEBO3MOXKHOCTb KOHTPOJIMPOBATh BCE
BOKPYT;

* OBJIAJIETh CHCTEMOW YHUBEPCAJIbHBIX YYEOHBIX PETYJIATHBHBIX NEHCTBHA, KOTOpas
oOec-meunBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JMYHOCTU (BHYTPEHHSSI IMO3MIIMS
JMY-HOCTH), W JKU3HEHHBIX HABBIKOB JIMYHOCTH (yINpaBiieHUs cOO0O0H, CaMOAMCIUIUIMHBI,
YCTOW-YUBOTO MTOBEJCHUS).

JIMYHOCTHBIE Pe3yIbTAThI
IHaTpuoTnyeckoe BOCIIUTAHUE

* TIOHMMaHUE LEHHOCTU OHOJIOTUYECKOW HayKH, €€ pOJId B PA3BUTUU YEIOBEUYECKOTO
o0111ecTBa, OTHOIICHHE K OHMOJOTMU KaK Ba)KHOM COCTABJISIOLIEH KYJbTYpbl, TOPJOCTb 3a
BKJIaJl POCCHUHCKMX M COBETCKHX YYEHBIX B Pa3BUTHE MHUPOBOM OHOJOTMYECKOW HAYKH.
I'pa:xknanckoe Bocnuranme:

* TOTOBHOCTh K Pa3HOOOpPAa3HON COBMECTHON JEATEIbHOCTH TIPU BBITIOJIHEHUU
OMOJIOTMYECKUX ONBITOB, SKCHEPUMEHTOB, MCCIIEJOBAaHUNM U TMPOEKTOB, CTPEMIICHHE K
B3aMMOITOHMMAHUIO U B3aHMOIIOMOIILIH.

JlyXOBHO-HPaBCTBEHHOE BOCIIMTAHHUE:

* TOTOBHOCTb OILICHMBAaTh CBO€ IIOBEJACHUE M IIOCTYIIKM, & TAaK)X€ IIOBEIECHHUE U
IIOCTYIIKHA JPYTUX JIFOAEH C MO3ULUU HPABCTBEHHBIX HOPM U HOPM 3KOJIOTHYECKOIO ITpaBa ¢
Y4ETOM OCO3HAHUS IOCIEACTBUM NTOCTYIIKOB.

IcTeTHYECKOE BOCIIUTAHUE:

* TOHUMaHUE SYMOIMOHAIBHOIO BO3JEUCTBUS MPUPOABI U €€ LIEHHOCTU. [[eHHOCTH Hay4YHOro
MO3HAHUSA:

* OpHUEHTalusi B JIESITEIIbHOCTH Ha COBPEMEHHYIO CHUCTEMY OHOJIOTMUYECKHX HAayYHBIX
NPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJIbI, B3aUMOCBS3SIX

YeJIOBEKa c MIPUPOTHOM 151 COLIMAJIbHOM Ccpenou;
* pa3BUTHE HAYYHOM JHOOO3HATENBHOCTH, MHTEpeca K OHOJIOTMYECKOM HayKke U
HCCIIEIOBATEIIbCKOU JNEATEIBbHOCTH,

¢ OBJIaACHHUC OCHOBHBIMH HaBbIKaMHU HCCHeﬂOBaTeHBCKOﬁ ACATCIIBHOCTH.

dopMupoBaHue KYJbTYPbI 310POBbA:



* OCO3HAaHHE LICHHOCTH XU3HH; OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3[I0POBBIO M YCTAHOBKA
Ha 3/0pOBBI 00pa3 XU3HU (340pOBOE IMUTAHUE, COOJIOJECHHE TUTHEHUYECKUX MpPaBHIL,
CcOAIAaHCUPOBAHHBIM PEXHUM 3aHATHI M OTAbIXa, peryispHas (usnueckas akTUBHOCTBH);
* OCO3HAHHME NOCJIEACTBUNA M HENPHUITHE BPEAHBIX MPUBBIUEK (YIMOTPEOJIEHHWE aAKOIroJIs,
HapKOTUKOB, KYpeHHE) U HHBIX (OopM Bpeaa Uit GU3NIECKOTO U MCUXUUYECKOTO 3I0POBBS;
* coOmoieHNe MmpaBuil 0€30MacHOCTH, B TOM YHCIE HAaBBIKM O€30MacHOrO MOBEACHUS B

MPUPOTHOU cpene;
* YMEHHUE OCO3HABATH YMOLUUOHAIBHOE COCTOSHUE CBOE W APYTHX JIFOJACH, YMETh YIPABIISITh
COOCTBEHHBIM AMOLIMOHATIBHBIM COCTOSIHUEM,;

* cOPMHUPOBAHHOCTH HABBbIKA PEQPIICKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO K€
mpaBa JApyroro 4eiaoBeKa.

Tpynosoe Bocnuranue:

* aKTHUBHOE y4YaCTHE€ B PELICHUM MPAKTUYECKUX 3a/4ay (B paMKax CEMbH, ILIKOJIBI,
ropoja, Kpas) OHOJOIMYECKOM M OKOJIOTMYECKON HalpaBICHHOCTH, HHTEpEC K
NPaKTUYECKOMY M3YyUEHHIO MPO(ECCHIA, CBI3aHHBIX C OMOJIOTHUEN.

IK0JIOrHYeCcKoe BOCIIUTaAHHE:

* OpUCHTAIlMs HAa NMPUMEHEHHE OMOJIOTMYECKMX 3HAHWM ISl pelieHus 3ajad B 00JacTu
OKpY>Karollel cpe/ibl, INIIAHUPOBAHUS MMOCTYNKOB M OLIEHKH MX BO3MOXHBIX MOCIEICTBUN JJIs
OKpYKarolen Cpenbl;
* TIOBBINICHHUE YPOBHS YKOJOTMUECKOU KYJIbTYPhl, OCOZHAHHE TJI00ATBHOTO XapakTepa dKo-
JIOTUYECKUX MPOOJIEM U MyTeW MX peIIeHUs; aKTUBHOE HEMPUSITUE JACHCTBUMN, TPUHOCSIIINX
Bpen OKpYyXKarolen cpene;
* TOTOBHOCTb K YYaCTHIO B MPAKTUYECKON JIEATEIBHOCTH YKOJIOTHYECKON HANIPaBIECHHOCTH.

Ananrauust 00y4arouerocss K U3MEHSIIOIMMCH YCJIOBUSAM COUMAJIBLHOM U NMPUPOAHOM
Cpeabl:

* OCBOGHHE OOYYArONIMMUCS COITMAIBHOTO OIBITa, HOPM M TPABWI OOIIECTBEHHOTO
MOBEJICHUS B TPyNIIaX U COOOIIECTBAX MPH BBHITOJHCHUH OMOJOTHYECKHX 3a7ad, TPOCKTOB U
HCCIIEIOBAHUM, OTKPBITOCTh OTIBITY u 3HAHHUSAM IPYTHX;
* OCO3HAHUE HEOOXOIUMOCTH B (POPMHUPOBAHUU HOBBIX OWOJIOTHYECKUX 3HAHUM, YMEHUE
dbopMyIMpoBaTh WJEH, TOHSATHS, TUMOTE3bl O OWOJOTHYECKHX OOBEKTaX U SBJICHUSX,
OCO3HaHHWE Je(pUIINTa COOCTBEHHBIX OHOJOTMYSCKUX 3HAHHMM, IUIAHUPOBAHHE CBOETO
pa3BUTHS,

* YMEHHE ONEPUPOBATh OCHOBHBIMU MOHATUSIMH, TEPMUHAMU U MIPEACTABICHUSIMU B 0071aCTH
KOHIICTIIIUYA YCTOMYHUBOTO PA3BUTHS;

®* YMCHHUC AQHAJIU3HUPOBATL W BBIABIIATL B3aMMOCBA3U IIPUPOADLI, O6HICCTB3 U 3KOHOMUKMH,



OIIEHUBAHWE CBOMX JEWUCTBUU C yUE€TOM BIIMSIHUS Ha OKPYXKAIOIIYIO CPEeay, JOCTHKEHUS
neaed W MPEoJOJICHHS  BBI30OBOB M BO3MOXHBIX — TUVIOOAJBHBIX  IOCJICACTBUIA;
* OCO3HAaHHUE CTPECCOBOM CHUTyallUHd, OILICHHMBAHUE NPOUCXOJAIIUX H3MEHEHHUH W HX
MIOCJICICTBUIM; OIICHUBAHKUE CUTYyAIlMU CTPecca, KOPPEKTHPOBAHUE MPUHUMAEMbIX PEIIEHUN U
JICUCTBUI;

* YBaOXUTEIBHOE OTHOIIEHHWE K TOYKE 3pPEHUs] JpPYyroro 4YejaoBeKa, €ro MHEHHUIO,
MHUPOBO33PEHUIO.

(I)OpMLI KOHTPOJIA

KoHTposb pe3ynpTaToB 0OO0y4YeHHS B COOTBETCTBHM C JIaHHOM 00pa3oBaTeIbHOU
nporpaMmoi mpoBoauTCs B (OpME TMUCBMEHHBIX M OKCIEPUMEHTAIBHBIX padoT,
MPEANOJIaraeTcsi NpOBEACHUE TPOMEKYTOUYHON U UTOTOBOM aTTECTAIUU.

HpOMe)KYTO‘-IHaﬂ arrecranus

Jns  ocymecTBIeHMS NPOMEKYTOYHOM aTTECTalMd HCIOJIB3YIOTCS KOHTPOJIBHO-
OLICHOYHBIE MaTepUalbl, OTOOP COJIEPKaHUSI KOTOPBIX OPUEHTUPOBAH HA MPOBEPKY YCBOCHUS
CUCTEMBl 3HAaHMA W YMEHMM — HWHBAPUAHTHOIO sSApA COAEpKaHUSA JEHUCTBYIOIIUX
o0pa30BaTesbHON Tpo-TpaMMbl MO OHOJNIOTMM AJs 00I1e00pa30BaTENbHBIX OpPraHU3ALUM.
3ajaHusl POMEKYTOUHOM aTTEeCTallMM BKIIIOYAIOT MaTepual OCHOBHBIX pa3leloB Kypca
OMOJIOTHH.

ITAKET OLHEHOYHbLIX MATEPHAJIOB N KPUTEPMU OLIEHMBAHMA 11O
[NPEAMETY «bUOJIOI S»

KOHTpOJILHbIe U3MEPUTECIILHBIC MaTEPHUAJIbI

[Ipu opraHuzanuyM TEKYIIEro KOHTPOJS YCIEBAEMOCTH OOYYaroIIMXCs CIEIyeT
yunutbiBath TpeboBanuss PI'OC OOO k cucTemMe OIEHKH TOCTHXKCHHS IUIAHUPYEMBIX
pesynbratoB OOIl, koTOpas AOKHA NpeaycMaTpUBaTh HCHOJIb30BAaHUE Pa3HOOOpPA3HBIX
METOJI0B ¥ ()OpPM, B3aUMHO JOMOJHSIOUIMX APYT Ipyra (CTaHIapTU3UpPOBAaHHbIE MMChMEHHbBIE
U yCTHbIE paOOThI, MPOEKTHI, MIPAKTUYECKUE U JabopaTopHbie pabOThI, TBOPUECKHUE PAOOTHI,
caMoaHaJIM3 U caMOOLIEHKa, HAOII0JeHUE, UCTIBITAHUS U UHOE).

Bbibop yKa3aHHBIX HHM)XE THUIOB W TPUMEPOB KOHTPOJIBHBIX H3MEPUTEIBHBIX
MaTepuajgoB 0OYCIIOBJIEH MEJaroruueckoi 1 METOAMYECKOH 11e1ecO00pa3HOCThIO, C YUETOM
MPEIMETHBIX 0COOeHHOCTEH Kypca «buonorust 5 kimacey.



TecThl 1 3amanus pa3paboranbl B cooTBeTcTBUU C (popmarom EI'D u I'HMA, urto
MO3BOJISIET JaXK€ B paMKaxX YCBOCHHS MPAKTHUYECKOM YacTW MporpaMMbl OTpadaThIBATh
o01eydeOHbIe ¥ PEeIMETHBIC 3HAHUS U YMEHHUSI.

[lepedyeHb OLIEHOYHBIX MNPOUEAYP AOHKEH OBITh ONTHUMAJIBHBIM M JIOCTaTOYHBIM IS
ONpEIEICHUSI YPOBHS JIOCTH)KEHHS OOYYarOIMMHCS MPEAMETHBIX M METalpeaMETHBIX
pe3ynpTaToB. PuKcanus pe3yJbTaTOB TEKYLIET0 KOHTPOJIL YCIEBAEMOCTH OOy4YaroIUXCs
OCYLIECTBJISIETCA B COOTBETCTBUU C NMPHUHATOM B 00pa30BaTEIbHON OpraHu3alii CUCTEMOMN
OLICHUBAHUS.

CIIMCOK JIABOPATOPHBIX MU TIPAKTHUYECKHUX PABOT c¢ npumeHeHHUEM
g poBoro u ananoroBo obopyaosanus «llIkonbubiit kBanTopuym» BUOKBAHTYM

N3yyeHue ycTpoilcTBa yBeIMUUTEIBHBIX TPUOOPOB U MPaBUII PAOOTHI C HUMH.
[TpuroroBieHre MUKpoIpenapaTa KO>KHIIbl YeIIyH JIyKa (MAKOTH ILI0/1a TOMATa).
N3ydeHne opraHoB IBETKOBOT'O PACTEHUS.

M3ydeHue cTpoeHHs TO3BOHOYHOT'O JKUBOTHOTO.

BrIsBiieHNE NTepeBUKEHNUS BOABI 1 MUHEPAJIBHBIX BEUIECTB B PACTCHUHU.
W3y4yeHue CTpoeHus CeMsIH OHOIOJIbHBIX U IBYIOJIBHBIX PACTEHUN.

H3y4yenue cTpoeHus BOJOPOCIEH.

N3ydeHne BHEITHETO CTPOEHUSI MXOB (Ha MECTHBIX BUJaX).

W3ydeHne BHEUTHETO CTPOCHUS MAIOPOTHUKA (XBOILLA).

M3yyeHue BHEIIHErO CTPOCHUSI XBOH, IIHIIEK U CEMSIH TOJIOCEMEHHBIX PACTEHUN.
N3ydeHne BHEITHETO CTPOCHUS TOKPBHITOCEMEHHBIX PACTEHUM.

Omnpenenenne NpU3HAKOB KJIacca B CTPOCHUU PACTCHUN.

Onpenenenue poia Uiy BUAa HECKOJIBKUX TPABSHUCTBIX PACTEHUM OJTHOTO-IBYX CEMENCTB.
N3yyeHue cTpoeHus MIeCHEBbIX IPUOOB.

BereratuBHOE pa3MHOKEHUE KOMHATHBIX PACTEHUM.

W3yyeHue cTpoeHus U nepeaBUKEHHUS OJTHOKIETOUHBIX )KUBOTHBIX.

N3ydeHne BHEIIHEro CTPOEHMsI JOXKAEBOIO 4epBs, HAOIIOACHHUE 3a €r0 NEPEIBUKEHUEM U
peaKkuMsIMHU Ha pa3IpaKeHusl.

M3ydeHne CTpOeHHs paKOBUH MOJIIIOCKOB.

M3ydeHne BHEIIHETO CTPOEHHST HACEKOMOTO.

M3y4yeHue TUIIOB pa3BUTHUS HACEKOMBIX.

W3ydeHne BHEITHETO CTPOCHUS U TIEPEABUKEHUS PBIO.

M3ydeHne BHEIIHETO CTPOECHMS U IEPHEBOIO MOKPOBA NTHLL.

M3yyeHue BHEUIHEro CTPOCHHUSI, CKeJleTa U 3yOHOM CUCTEMbl MJIEKOTTU TAIOIIIUX.

Crnucok abopaTOpHBIX M MPaKTHYECKUX padoT 1o pazgeny «OOmme OHOTOTHYECKHE
3aKOHOMEPHOCTW»

N3yyeHune KIEeTOK U TKAHEW pAaCTEHUHN U KMBOTHBIX Ha TOTOBBIX MUKPOIIpEnaparax.
BrisiBiIeHME U3MEHUUBOCTH OPTraHU3MOB.



BrisBnenue npucrnocoOaeHuil y OpraHu3MoB K cpejie 00uTaHus (Ha KOHKPETHBIX MTpUMepax).



Kanennapuo-TemaTuueckoe mianupoanue 1o kypey «buosiorns 5 kaace»

Yacts 1 . buonorust — Hayka o )HUBOM MUpe
Yactb2.MHOTr000pa3nekuBbIXOPTraHM3MOB
Yacts3.J)Ku3HbOpraHM3MOBHAILIIAHETE3EMILS
Yacte4.YenoBekHarnaneTe3emis

B Tema Coaep:xaHue eneBasyc § OCHOBHBIE BUJIBI Hcnoan3oBanueo
5 TAaHOBKayp & ? 1€ TeJIbHOCTHOOYYAIOIIUXCAHAYP oopyaoBaHue
OKa § S OKe/BHEYPOYHOM3AHSATUH

1.buosiorusi—Hayka o ;kuBomM mMupe(84)

1 Mertozp! nzydyenus | Mcnonb3oBanue OOBACHATH 1 YMenue paboTath ¢ 1a00paTOPHBIM Mukpockomn
JKUBBIX YBEIMYUTEIbHBIX Ha3HAuEHUE 000pyI0BaHKEM,yBETUYUTEIBHBIMU CBETOBOM, U}
OpraHu3MOB:Ha0N | MPUOOPOBIPUU3YUEHUNOOD | YBETMUHUTENbHBIX npubopamu. M3y4aTs ycTpoiicTBO pOBOM.
10/ICHHE, €KTOBKHBOUIIPUPO/IBL. YBEN | mPUOOPOB. MUKPOCKOTIA U COOJIO/IaTh MPaBUIa
U3MEpEeHUe,IKCIep | MIUTeTBHBICTPUOOPBLIYNb | Pasnuuats pyunyto paboThl ¢ MUKPOCKOTIOM.

HMEHT. py4Has,ITaTUBHAS,MUKPOCK | U LITATUBHYIO CpaBHMBATh YBEIMYEHHUE TYTIbl U
oIl JIyTIB, MHKPOCKOTIA.
J aﬁopamopua 1A PFYK, A.HCBCHFYK.qaCTI/IMI/I SHATbEBCIINYNHY HonyanL HaBBIKH p360TBI C
padomahNel KPOCKOTIa. MOJIy4aeMOro C UX MHKPOCKOIIOM IIPU H3YYE€HHH TOTOBBIX
«U3yuenune Mukponpenapar.IIpasiia TTOMOIIBIO MHKpPOIIPENAPATOB.
yCTpoiicTBa paboThi ¢ MHKPOCKOTIOM YBEITMIEHHUS. CobmoateripaBuiapaboTHBKAOMHETE,
YBEJTUYUTEITbHBIX oOpareHus ¢
prGOPOB» 71a00paTOPHEIMOOOPYIOBAHUEM
Knerounoe Crpoenunexaerkn.Tka | Boupnarsuactukie | 1 Ymenue paboTath C Muxkpockormiud
CTPOCHHUE HH TKMHAPHUCYH-Kax 1a00paTOPHBIMOOOPYL0BAaHUEM,YBEIHYUT | POBOM, MHU-
OpPraHu3MOB. KnerounoecTpoeHueKUBBIXOp| YueOHUKA,XapaKTe enpHBIMHTIpHOOpaMu. Habmogath yactu M | Kporpenaparsl
Mmuoroo6pasuekne | ranusmos.Knerka. Yactu PHU30BaTbUX3HAYECHU Op-TaHOUIBIKJIETKMHATOTOBBIXMUKPO-
TOK. KJIETKU U HXHA3HAYCHHE. e. npenaparax moj MajibiM U
MeTtosi [lonsitue otkanu. Tkanu CpaBHUBATHKUBOT OO0JBIIMMYBENTNYEHUEMMUKPOCKOTIAUOTIHC
U3YYEHMSKMBBIXO | )KMBOTHBIXUPACTCHUI. IX(QyH | HyloupacTu BIBATHUX.
praHu3MOB: KI[UH

HaOJII0eHME,




13MepeHHe, TEJIbHYIOKJICTKH, Ha Paznuuats OT/ICTIbHbIE KJICTKH,
OKCTIEPUMEHT XOJUTHYEPTHIUX BXO/ISIILIME€BCOCTABTKAHH.
CXOJICTBA 0O6006m1aTh u (uxcupoBath
Jladopamopnas UPa3TYHs. pe3yNbTaThIHAOIOICHUH, neaaTh
padomanNe2 PaznuuareTraHmKM BBIBO/IbI.
«3HAKOMCTBO BOTHBIXHPACTEHUIHH Cobmronath npaBuia paboThl B KaOUHETE
CKJIETKAMHPACTCHU aprCyHKax Ouonoruu, oOpameHus ¢ Jyabo-
iy y4eOHHKa,XapaKTe pPaTopHBIMOOOPYI0OBaHUEM
pU30BaTHUX
CTpPOCHUE,00BACHS
Th UX(pYHKLIUU

3 OcobeHHOCTUXUM | XMMHYECKH I PaznuuarbHeopran Ha6mto1aTh1eMOHCTPAIIUIOOTBITOBY YU TEN
HUYECKOTO COCTABKJIETKH UYECKUE U €M,aHaJIM3UPOBATEHXPE3YIbTATHL, IeTaTh
COCTaBaXMBBIXOPra | XHUMHUYECKHE OpraHUYECKUEBEIIe BBIBO/IBI.

HHU3MOB:HEOpraHud | BemecTBakieTku.Heopranu | cTBaKieTKu,MUHEP AHanu3MPOBATHIPEACTABICHHYIOHAPHCYH
€CKUE U YECKUEBEIIECTBA KIIETKH, aJbHBIECOITH, Kaxy4yeOHuKanH(OpManuoope3yIpTaTax
OpraHWYeCKHEeBell] | MX3HAYCHUEIAKICTKUUOPT | OOBIACHATHUX3HAUE OmbITa, paboTas B mape. Y MeHuepaboTaTh
€CTBa, UXPOJb B aHHU3Ma. HUEISIOpTaHu3Ma ¢ 1abopaToOpHBIM 000PYI0BAHUEM.
OpraHmsme OpraHu4ecKreBeIecTBaKIIe

TKH,UX3HAYCHUEITISHKU3HIO

praHu3MauKIeTKU

2.MHoroo0pa3uexuBbIXoOprannsmon(114)

3 | bakrepun. Bakrepumn: crpoenue u | XapakTepu30BaThO OnuceiBaTbpa3HooOpa3HbieopmbibakT | PaccmaTtpuBanue
Mmuoroobpasue JKH3HeIesATeJbHOCTbbak | coOeHHOCTUCTpOE epUATTbHBIXKJIETOKHAPHCYHKEYUYCOHHKA. OakTepuii HA
OakTepwii TEpUN — TPUMUTHUBHBIC HUsI0aKTepHii PaznnyaTenoHATUS: «aBTOTPO(D, TOTOBBIXMUKPOIIPE

OJTHOKJIETOYHBIE «reTepoTPO(B, KIPOKAPHOTHY, naparax ¢
OpFaHI/ISMBI.CTpOGHI/Ie6aKTe «QYKapUOThL». HUCITOJIb30BAHHUEM
puit. XapakTepru30BaTHIIPOLIECCHIKU3HEICAT 1K (ppoBOro
PazmHokeHnebakTepuit eTbHOCTH OaKTEePHHU KaK MPOKAPHOT. MHKPOCKOIIA.

JETICHUEMKIIETKN HaJIBOE.
bakrepuu kak camas
JPEBHSATPYIIIA
OpPraHU3MOB.




IIpooonsicenue

E Tema Coaep:xxanue HeneBasy § OcHOBHBIC BUJBI Hcnonb3oBanu
4 CTAaHOBKA = g JeSITeJIbHOCTHOOYYAOIIUXCAH eo0opy0BaHu
ypoka § 2 aypoke/BHEYPO4YHOM3AHATHH e
[Tpouecchr CpaBHHMBATHUOIIEHUBATHPOIBOAKTEPHIA- DneKTpOHHBIETA0N
KU3HEACATEIbHOCTU aBTOTPO(oBHOAKTEPHUii- MLIBIMILTAKATHL.
Oaxrepuit. [lonstue 06 reTepoTpodoBBIPUpOIE.
aBTOTpOdax Ymenue pabotats ¢
ureTepoTpodax,poKkapuoTa 1200paTOpHBHIMOOOPYTI0BAHHEM, YBEITUUHUT
XMIYKApHOTAX eTbHBIMUTIPHOOPAMU.

4 | PacreHus. PacrenusilIpencrapnenue | XapakTepu30BaThIlI PaznuyarpuactuiBeTkoBoropactenusHapu | OOHapyKeHuexXI
Muoroo6pasue o ¢uope. OTIHYUTENBHOE aBHBIC CYHKey4eOHNKA,BBIIBUTATHIIPEATION0KEHH | OPOILIACTOB
pacTeHuil.3HaueHUe | CBOMCTBO PACTCHHMIA. NPU3HAKUPACTEHUIA. A00UXPYHKIUSX. BKJIETKaXpacTeHU
pacteHuiiBnpupose | Xmopodhuui. 3HaueHne CpaBHMBATHIBETKOBBIEHTOJIOCEMEHHBIEPAC | WCHCITOIH30BAHKE
U KM3HUYETIOBEeKa | (POTOCHHTE3A. TEHHUS,XapaKTePU30BaTbUXCXOICTBOMPA3NH | MIH(PPOBOTO

CpaBHEHUEKIIETOK 4y MHUKPOCKOIIBL.
pacTeHui 1 GakTepuii. XapakTepr30BaTbMXHU,IAIOPOTHUKU,XBOL | DIEKTPOHHBIETAO
Henenue U, TUTAyHBI KaK CIIOPOBHIE UIIBIATIIAKATHL.

1apCTBapaCTEHUHHATPYIIIIBL:
BOJIOPOCJIN,[IBETKOBBIE(IIOKP
BITOCEMEHHBIE),
rOJIOCEMEHHBIE, MXH, ITAYHBI,
XBOLLH,TaTIOPOTHHKH.
Crpoennepacrennii. Kopenbu
no6er.CroeBUIIeBO10poCIIe
.OCHOBHBIEPA3THYHS
MOKPBITOCEMEHHBIXUI0JIOCE
MEHHBIXpacTeHuil. Poib
[IBETKOBBIX PAaCTEHHUH B
KU3HUYEIOBEKa

PaCTEeHNA,0NPEEIATETEPMUHKCIIOpay. Bhl
ABJATbHAPHCYHKEYUEOHUKAPATHUMS
MEXIY paCTCHUSAMU
Pa3HBIXCUCTEMATHYECKUXTPYIIIL
CormocTaBnAThCBOMCTBAPACTHTENLHONNOAK
TEPUATLHOUKIIETOK, 1ETaTbBBIBO/IBI
XapakTepu30BaThb3HAUYEHUEPACTEHUNPA3H
BIXCHCTEMATHYECKUXTPYIIBKH3HUYEIOBE
Ka. YMeHnepaboTaThciabopaToOpHbIM
000py10BaHUEM,yBETUUUTETLHBIMUIIPUO
OpamH.




JKusotHble. Kusorusiellpencrasnenn | Pacniosnasarson XapakTepu30BaTh MPOCTEHILINX ['oToBuTHMUKpOTIPE
Crpoenue eothayne.OcOOCHHOCTIRKUBO | HOKJIETOYHBIXUM MOPUCYHKaM yueOHHKA, OTIMCHIBATh napat
KUBOTHBIX.MHOTO | THBIX.OJHOKJIETOUHBIC U HOTOKJIETOYHBIX UXpa3IMuKe, Ha3bIBaTh YaCTH UX KyJbTypblameO0.
00pa3HekKUBOTHB | MHOTOKJIETOYHbIC JKMBOTHBIX Ha tena.CpaBHUBaThCTpOeHHETENaaMEObICKIE | OOHApyKEHHEO
X, OpraHU3MBl. pUCYHKaxXy4eOHH TKOM 3yKapHoT, JeJ1aTh HOKJIETOUYHBIXKUBO
UXPOTILBIPHPONICH | P skHBOTHBIXBIpUPOREH | K& BBIBOJIbL Ha3bIBATEMHOrOKIIETOYHBIXKHBOT THBIX(TIIPOCTENILINX
KH3HUYEII0BeKa - HbIX, U300paXEHHBIX Ha )B
3aBHCHMOCTBOTOKDYKAIOLL pUCYHKeyueOHHKa. BOZIHOCpesiecucI
eifcpe bl Pa3nuuaTh0ecrio3BOHOYHBIXUTIO3BOH OJIb30BaHUEMITH(
OYHBIX)KUBOTHBIX. poBoro
OOBACHATHPOIBKUBOTHBIXBKU3HMYETIOBEK | MUKPOCKOIA.
auBIPUPOJIE. DJeKTpOHHBIETA0
XapakTepr30BaTb(PaKTOPbIHEKUBOUIPUPO | HIBIUILIAKATHL.
J1b1,0Ka3bIBAIOIMEBI M HUEHAKM3HEIEATEN
BHOCTBKMBOTHBIX. YMeHHE paboTaTh C
71a00paTOPHBIM
000pyI0BaHUEM,YBEITNUUTETEHBIMUTIPUOO
paMmH.
«Habmonenue Jlabopamopnasn ['oToBUTBEMHUKpOIIPE HaOumtonaTh3a1BKEeHHEMKHBOTHBIX,0TME | ['0TOBUTEMUKpOIIpE
3anepesBUKECHUEM | paboma Ne 3 napar KyJIbTypbl 4aThCKOPOCTbUHAIPABICHUEABIKEHHA,CPA | TIApaT KyJIbTypbl
JKUBOTHBIX) «Habumonenuesanepe- nH(py30puit. U3yyar BHHBATbIIEPE/IBUKEHUEIBYX-TpEXoco0er. | uHdpy3opuil.3yyat
JBHKEHHEMKHBOTHBIX) b @®opMyIMpOBaTEBBIBOJJO3ZHAYEHUNIBIKE | b
JKUBBIEOPTaHU3MBI HUSTSKMBOTHBIX. ’KUBBIEOPTAHU3MBI
HOAMUKPOCKOIIOM ®ukcupoBaThPE3yIbTaTHIHAOMIOACHUNBTET | TOIMUKPOCKOIIOM
IpY MaJIOM paju. IpY MaJIoM
YBEIMYEHUH. CobmonaTenpaBunapaboTbIBKaOMHETE, YBEIMYEHUH.
oOpareHus ¢ Habmronats
71a00paTOPHBEIMOOOPYIOBAHUEM. 3a/IBIKEHUEM)KHBO
VMenue pabortats ¢ THBIX,
71a00paTOPHBIMOOOPYI0BAHUEM,YBETIUYUT | OTMEYATHCKOPOCTD
eTbHBIMUIIPHOOPAMH. MHATpaBJICHUEIBH
’KEHHS,CPaBHUBATh
DNeKTpOHHBIETA0

NI BINIIIAKAThI




IIpooonsicenue

E Tema Conep:xxkanmne HeaeBasy § OcHOBHBIE BHBI Hcnonn3oBanu
-4 CTAaHOBKA - AesTeJIbHOCTHOOYYa oI UXCAH eo00opy10oBaHU
YpPOKa § 2 aypoke/BHEYPOYHOM3aHATHH e

7 | Muoroo6pasuerp | MHorooGpa3uensHaden | XapaKTepH30BaThC [Tonpa3snenaTpuuIANOYHbIErpHObIHAIIIACTH | [ 0TOBUTEMUKpOIIPE
UOOB, HX POJIbB ue rpudoBCrpocHue TPOEHUE HYATBICUTPYOUaTHIE. napar
HPHUPOJIE WKU3HU | HUIAHOYHBIXTpHOOB.IInecHe | HUIANOYHBIXIPUOOB OnuChIBATHCTPOCHUETUIECHEBBIXTPHOOBIO | KYJIBTYPBIIPOAKIKEH
YenoBeKa. BBIE IPUOBI, HX PUCYHKYy4eOHHKA. .

UCIIOJIb30BaHUE OOBACHATHTEPMUHBIKAHTHOUOTHKN UKTIC N3ydarbiuiecHeBbIC
B3/IpaBOOXPaHEHUU(AHTHOUO HULUIHY. TprOBI
THKMICHULIAILTHH). Pacno3naBatbCche1OOHBICUS TOBUTHIE HOAMUKPOCKOTIOM
OHOKJICTOYHBICT PUOBI rpubBI Ha TabIMIaX U | OpU MaJoM

— npoxoku. Vx pUCYHKaxXy4eOHHKA. YBEJINYEHUHHATOTO
UCTIOJIb30BaHKUEBXIE00MEUEH YdacTBOBaTh B COBMECTHOM BbIX MUKpO-
nuunuBoBapeHnu.Cbe100HbI 00Cy>KIeHUUMPAaBUICOOPAUKCIIONB30Ba | TIpenapaTax.

€ U SAJOBUTEIE HUSTPUOOB. DeKTpOHHBIETa0
rpu6sL.IIpaBuna coopa u OObACHATb3HAUCHUETPUOOBIYETOBEKAN | MIBIUILIAKATI.
yIOTPeONeHUATPHOOBBIHIILY JUISTIPUPO/IBI

. [Tapazutnyeckuerpuosl.

Ponb rpuoB Brprpoze u

’KU3HH YeTOBEKa

3. Ku3HbopranuzMoBHanjanere3emJsi(74)

8 | Buusiaue Ikogornueckuedakro | Pasnnuars W3syunrseiicTBuepasmunbixpakroposepe | [{udposasutabop
HKOJIOTHYECKHX phIcpeabl HOHSTHS: JbI(CBET,BIAXKHOCT, TEMIIEPATYPA)HAOPraH | aTOPHATIOIKOJIOT
(akTopoB Ha | YCIIOBUS,BIUSIONIMCHAKN3H | «IKOIOTHIECKUN( V3MBL,IIPUBOAUTHIIPUMEPHICOOCTBEHHBIXHA | MH(TATYMKOCBEII]
OpraHu3MBbI BOPTaHM3MOB aKTopy, OntoieHui. ApryMEeHTHPOBATHCATEILHOCT | €HHOCTH,BIIAXKHO

B TIPUPOJIE, — «(paKkTOpPHEKMBOUII pUEJIOBEKA B TIPHPOJIE KaK CTUUTEMIIEPATYP
9KOJIOTHYECKUE(PAKTOPBICD | PUPOIBD, AHTPOIOTCHHBIH(AKTOP bl)

epl. DaKkTOpBl HEXHUBOM «(paKTOpKUBOHITPU BrinonnennenabopaTropHOHpadoThL.

TOPUPOABI, PaKTOPHI POMIBDY,

KUBOUIPUPO/IBINAHTPONION | «aHTPOIIOICHHBIN

ennsie. [Ipumepekonornde | axrop».Xapaktep

CKHX(aKTOPOB M30BaTh/eiCTBIEpa

3JIMYHBIX




(akTopos
CpebIiHa
OpraHU3MBI,IPUBO
JUTHIPHMEPHI
COOCTBEHHBIX
HaOII0ICHHUH.




l'[epequb TEM yqGGHO-HCCJIeAOBaTeJIbCKOﬁ 51 HpOGKTHOﬁ AeATEe/JIbHOCTHU
INKOJIbHUKOB

Paspaen «PacTeHUs U 3K0JI0TUSA»
1. BiuaHue «KUBOW» U «MEPTBOW» BOJbI HA POCT U pa3BUTHUE PACTEeHUHU . 2 . AjanTanya pacTeHUH K BBICOKMM TeMIepaTypaM .

. Buosiorusa . Pa3HoBMHOCTH MOX006pPa3HBIX .
. B Mype MIIaliHUKOB .

S W

. B3auMHoOe B/IMsiHME pacTeHUH .

. B3auMHbIe npucnoco6ieHrs pacCTEHUH U HACEKOMBIX .

. BuzioBo# cocTaB 1 0CO6EHHOCTH pacnpoCTpaHeHUsI BOJAHBIX pacTeHU 03epa .

. Buz10BO# coCcTaB pacTUTEIBHOCTH MOETro paiioHa .

. BU1oBO# cocTaB TpaBSAHUCTBIX paCTEHUH, IPOU3PACTAIOINX OKOJIO POJHUKOB MOET0

O 03O vl

paroHa .

10 . BausHue JIyHbl Ha pOCT U pa3BUTHE PACTEHUH .

11 . BiusiHMe a30THBIX Y106peHUI Ha POCT U pa3BUTHUE PACTEHHUH .

12 . BiusiHMe a30THBIX y00peHri Ha GopMUpPOBaHUE 3eJIEHOM MacChl .

13 . BiiussHMe aHTUOGUOTHUKOB HAa BCX0KECTh M POCT PaCTeHUH .

14 . BiusHue ruziporesisi Ha CKOPOCTb IPOPACTaHUA CeMAH paCTeHUW Pa3HOI0 BereTaluoH-

HOTO Nepuoja .

15 . BiusHuMe 3anacHbIX MMTATEJbHBIX BEIlECTB CEMS/10J1el Ha POCT U pa3BUTHeE NPopocTKa . 16 . BausHue nonos Pb2+, Cu2+ u H+ Ha
POCT ¥ pa3BUTHE PACTEHUH .

17 . BivsiHMe MarHUTHOM BO/Ibl HA KU3HeAeATEJbHOCTb PACTEHUM .

18 . BiusaHMe MOYeBUHBI Ha IpOpacTaHHUe CeMSAH U MOCAeAYOLUN POCT MIPOPOCTKOB .

19 . BiusaHue My3bIKH Ha POCT U pa3BUTHE PACTEHUN .

20 . BiussHHe OCBENEHHOCTH Ha POCT U pa3BUTHUE PACTEHUH .

21 .BiMsHMe nUTaTeNbHBIX 3JIEMEHTOB Ha POCTOBBIE NIPOLEeCChl PACTEHUH .

22 . BivsHue no4Bbl HA POCT M pa3BUTHUE PACTEHUH .

23 . BiusiHMe NPOI0/KUTENbHOCTH OCBELeHUsl Ha IBIXKEHUE JIMCTheB KUcaulbl (Oxalex

acetosella) .
24 . BrusiHYe pa3/IMYHbIX O6MOCTHMYJISITOPOB Ha BCXOXECTh CaJl0BbIX paCTEHUH .
25 . BausiHUe pa3/IMyHbIX BUJIOB OYB HAa Pa3BUTHE PACTEHUH .



26 . Biuganue cBeTa, Temnsa U BOAbI HA POCT U pa3BUTHE PACTEHUH .

27 . BiusiHue cepeOpsiHOU BOJIbl HA paCTEHUS .

28 . BivsAHMe CJ10B ¥ My3bIKH Ha POCT U pa3BUTHE PACTEHHUH .

29 . BivsiHMe COJIHEYHOTO CBeTa M KayeCTBa II0YBbI HA POCT YU Pa3BUTHE PACTEHUH .
30 . BiusAHuMe co/THeYHOTo CBeTa Ha npoLecc GOTOCHHTE3a B PACTEHUAX .

31 . BiusiHMe TabayHOro AbIMa Ha POCT PaCTEHUH .

32 . BopHble pacTeHud o3epa.

33 . Bo3bMu noj 3aiiTy . Pegkue pacteHus .

34 . Bone6Hble pyb6axu U3 KpanMBbl — CKa3Ka UJIU PEAJIbHOCTh?

35 . /lukopacTyuiye pacTeHUs B HallleM IMTaHUH .

36 . lypMaH — pacTeHue-youina?

37 . 3HayeHVe MUHEepPaJbHOTO IMTAHUA [JI PACTEHHUH .

38 . 3ydyeHne BUAOBOr0 MHOroo6pa3us pacTeHUM MOero Mocéska .

39 . V3ydyeHune BUAOBOTO pa3HO06Opa3us TPaBAHUCTBIX JUKOPACTYLIMX PACTeHUH IPUIIKOJIb-

HOI'0 y4acTKa .
40 . U3ydyeHue BIMAHNSA NIUPAMUJ, HA IPOpPACTAHKE CeMSH, POCT U pa3BUTHE PACTEHUH .



