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B ocHOBY pa3paOoTKu KOHTPOJBHBIX U3MEPUTENbHBIX MaTepuano (nanee — KUM) EI'D
no Owonormu B 2022 1. ObUT MOJOXKEH (eaepalbHbI TOCYJapCTBEHHBIN 00pa3oBaTeIbHBIN
cTanmapT cpenaHero obmiero oOpazoBanus (PI'OC) (mpukaz3 MuHucTepcTBa 00pazoBaHus U
Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413 ¢ u3MeHeHUsIMU, BHECEHHBIMH TTPUKa3aMH1
MunucrepctBa obOpa3zoBanust W Hayku Poccuiickoit ®enepauuu ot 29.12.2014 Ne 1645,
oT 31.12.2015 Ne 1578, ot129.06.2017 Ne 613, npuxkazamu MuHHCTEpPCTBA NPOCBEUICHUS
Poccuiickoit ®eneparuu ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712). Taxke y4UTHIBAIUCH
[TpumepHas ocHOBHasi 0Opa3zoBaTelibHAs Iporpamma cpeiHero odmiero oopazoBanus (0g006peHa
pemieHreM (QenepaabHOro y4eOHO-METOANYECKOT0 OOBEIMHEHHUsI MO0 00ueMy oOpa3oBaHHIO
(mpotokon ot 28.06.2016 Ne 2/163)) m coxmepxaHue y4eOHUKOB (enepanbHOro mepeyHs
Munnpocsenienus Poccun.

brina obGecrnieuena mpeeMCTBEHHOCTh Mexay mnonoxkeHusmu PI'OC u denepaibHOTO
KOMIIOHEHTa TOCYIapCTBEHHOIO 0O0pa30oBaTEIbHOTO CTaHIApTa CpeaHero (TMOJHOTO) O0IIero
obOpaszoBanus (mpuka3 MuHHCcTepcTBa 0oOpa3oBanus Poccuiickoir ®deneparuu ot 05.03.2004
Ne 1089 «O06 yrBepkaeHuu (enepaasbHOro KOMIIOHEHTA TOCYIapCTBEHHBIX 00pa30oBaTEIIbHBIX
CTAaHJApPTOB HAYaJbHOTO OOIIEro, OCHOBHOIO O0OIIEro ¥ cpeaHero (IOJIHOTO) oOIIero
00pa3oBaHUs» ¢ U3MEHEHHUSIMH, BHECEHHBIMU MpHKa3aMu MHUHHCTEpCTBA 00pa30BaHUS U HAYKH
Poccuiickoit @enepanuu ot 03.06.2008 Ne 164, ot 31.08.2009 Ne 320, ot 19.10.2009 Ne 427,
or 10.11.2011 Ne 2643, or24.01.2012 Ne 39, or31.01.2012 Ne 69, ot 23.06.2015 Ne 609,
ot 07.06.2017 Ne 506).

Monepauzanuss KUM EI'D no 6uonorun Ha ocHoBe ®PI'OC crpoutcs B mapagurme
CUCTEMHO-/IEITEIbHOCTHOTO ¥ KOMIIETEHTHOCTHOTO M0aX0/10B. [IpeanoskeHHble HOBbIE MOAETU
U OTIENbHBIE MOIYJIH 33JaHUN IO3BOJISIOT IMPOBEPUTH HE TOJIBKO IPEIMETHBIC 3HAHHUS M
YMEHHMsI, HO M I03HABATENIbHbIE YHUBEpCAJIbHbIE Yy4eOHbIE NeHCTBUS: (HOPMYIUPOBATH 1IEb,
CTaBUTh 3aJ1a4M; BbIOUPATh CIIOCOOBI 110 MOUCKY U padoTe ¢ nH(popMaluen, CTpyKTYpUpoOBaTh U
aHaM3UpOBaTh €€; CHUHTE3UpPOBATh HMEIOIIMECS 3HAHMSA; YCTAHABIMBAaTh HNPUYMHHO-
CIIEZICTBEHHBIC CBSI3M;, BBICKA3bIBATh CYXKIEHHS; (OPMYIHPOBATH MPOOJIEMBI W HAXOAWTh
CHOCOOBI UX PELICHHUS.

KM EI'D 2022 r. yuutbiBanu creuuuky ydyeOHOro MpeaMera, ero Iejd W 3aJauH,
CJIO)KMBUIYIOCS B TIOCIETHHE TO/bl KOHLEHTPUYECKYIO CTPYKTYpY OOIIEro OHOJIOrHMYEcKOro
oOpazoBanusi. OObEKTaMU KOHTPOJISI BBICTYNAIU OMOJOTMYECKUE 3HAHMS, METalpelIMETHbIE U
IpeIMETHbIE YMEHHsI, HAaBBIKU U CIIOCOOBI JESTENbHOCTH BBITYCKHUKOB, C(OOPMUPOBAHHbIE MIPU
W3yYEHUW CIEAYIONIMX pas3fenoB Kkypca Ouonoruu: «Pactenus. bakrepun. ['puoOsL.
JInmaitaukmny, «KuBoTHbIEY», «HenoBek U ero 310poBbe», «O0mas ouonorus». Takoi moaxon
MO3BOJISUT  OXBAaTHTH MPOBEPKOH OCHOBHOE COJAEp)KaHHE Kypca OHOJOTHH H  00ecredumnt
conepxarenbHyto BanugHocTh KMM. B sk3amenanmonHoi paGote mpeobiananu 3aJaHus 10
pazneny «OOmas Ouonorusi» (0a30Bbli W yriyOJeHHBIH YPOBHM), IOCKOJBKY B HEM
UHTETPUPYIOTCSI M CUCTEMAaTH3UPYIOTCS HambOoyiee 3HAauMMble OHMOJOrMYecKHe 3HAaHUS |
NpeMETHBIE yMEHUS, PACCMaTPHUBAIOTCS KIFOUYEBHIE OMOJOTMYECKHE TEOPHH, 3aKOHBI |
3aKOHOMEPHOCTH OMOJIOTMYECKOW HAyKH, MPOSBISAIOIIMECS HAa pa3HbIX YPOBHSAX OpraHU3aluu
KUBOU MPHUPOIBI.

ITpuopuretHoit npu konctpyupoBanuu KHM sBrsnack HE0OXOAMMOCTb IMPOBEPKH Y
BBITYCKHUKOB ~B@KHEHIIUX TEOPETHUECKUX W TPAKTUYECKUX OWOJIOTUYECKUX 3HAHHIA,
c(OPMHPOBAHHOCTH PA3HOOOPA3HBIX MPEIMETHBIX U OOIIeyuyeOHbIX YMEHUH M CIOCOOOB
NEeSITeIbHOCTH:  YCBOGHHE  TIOHSATHMHOTO  ammapata Kypca  OHOJIOTHH;,  OBJaJeHHE
METOAOJIOTUYECKUMUA ~ YMEHHUSIMM; NpPUMEHEHHE 3HaHMW UM yMEHUH T1pH OOBSICHEHUH
OHMOJIOTUYECKHX TIPOIIECCOB, SIBICHUH M 3aKOHOMEPHOCTEH, a Takke HUX MPaKTHIECKOM
UCTOJIb30BaHUM; pEIIeHHE KOJIMYECTBEHHBIX W KayeCTBEHHBIX OHMOJOrMYECKMX 3a7ay
Pa3IMYHOTO YPOBHS CIIOKHOCTH. B copepkaHWe WUTOTOBOM 3K3aMEHAITMOHHOW PabOThl ObLIH
BKJIIOYEHBI 33JJaHMs, MPOBEPSBIINE NMPUKIATHBIC 3HAHUS M YMEHUS U3 CIEIYIOUIMX OOJIacTei:
TeHEeTHKa, MOJIEKYJspHas OHOJIOTrHs, CENeKLHs OPraHU3MOB, OMOTEXHOJOTHS, PallMOHAIBLHOE
IPUPOIONIOIB30BAHNE, OXpaHa MIPUPOIbI, GU3UOIOTHS U 3A0POBBIA 00pa3 KU3HU YEIIOBEKa.



Kaxxaplii BapuaHT SK3aMEHAIIMOHHOW PabOTBI COCTOSUT M3 JIBYX 4YacTeH, BKIIFOYABIINX
B ceOs 28 3amaHuil, pazau4HBIX MO (opMe MpeabsIBICHUS, YPOBHIO CIOKHOCTH M CIOoco0am
oueHkd. 3ananus B KMM rpynnupoBanuch B 3aBUCUMOCTH OT NPOBEPSIEMBIX BUIOB Y4eOHOM
JEATEIbHOCTH U B COOTBETCTBUM C TEMAaTHUYECKOW NPUHAMJICKHOCTBIO, OTPAKEHHOM B
cnenudukanuu KUM u konudukarope.

Yacte 1 comepkana 21 3amaHue: € MHOXECTBEHHBIM BBIOODOM OTBETOB U3
MPEJIOKEHHOTO CIUCKA C PUCYHKOM WJIM 0€3 HEro; Ha yCTaHOBJICHUE COOTBETCTBHSI AJIEMEHTOB
C PUCYHKOM HJIM 0€3 HEero; Ha yCTaHOBJICHHE MOCJIEeI0BATEIbHOCTU CUCTEMATUYECKUX TaKCOHOB,
OMOJIOTUYECKNX OOBEKTOB, MPOIECCOB, SBJICHMIA, HA PENICHHE 0a30BBIX OMOJOTHYECKHX 3a7ad
0 IMTOJOTMM W TEHETHKE; Ha [OMOJHEHHE HeIocTalell HuHpopMmanuu B CXeMme; Ha
JOTIOTHEHHE HEJI0CTaloMIeH nHpOpMaIuu B Ta0JIHIIe; HA aHaTN3 WH()OPMAIIUH, TTPEICTABICHHOM
B rpaduiecKoil wim TabamaHon hopme.

OTBeThl Ha 3a/laHus YacTu | JaBaiucCh B BUJIE COOTBETCTBYIOIICH 3alllCU B BUJE CJIOBA
(cmoBocoueTaHus), 4Mcla WU IOCIENOBATEIbHOCTH HHM(p, 3amHCAaHHBIX 0€3 MpoOeNoB H
pa3ienuTeabHbIX CUMBOJIOB. Yacth 2 cocrosuia w3 7 3aJaHuUN C Pa3BEpPHYTHIM OTBETOM,
MPEANOIaratounx OT TPEX A0 AEBATH JIEMEHTOB.

Yacte 1 (1-21) comepxana 3amaHusi 0A30BOrO M IMOBBIIICHHOTO YPOBHEW CII0KHOCTH
¢ kpatkuM otBetoM. Yacth 2 (22-28) cocTosia M3 3aJaHUN BBICOKOTO YPOBHSI CJIOXHOCTH,
TpeOOBABIINX Pa3BEePHYTOr0 OOOCHOBAaHHOTO OTBETA. 3aJaHUA ATOM dYacTH padOThl ObUIH
HaIlCJICHbl Ha BBISBICHHE M JU(QEpeHlnaldi0 BBITYCKHUKOB C XOpPOIIEH W OTJIMYHOU
OMOJIOTMYECKOM MOATOTOBKOM.

B wactu 1 KM EI'D 2022 r. npou3ouuiM CJleAyHOLIME HW3MEHEHHUS B CpPaBHEHHUH
€ DK3aMeHannoHHoM Moaenpro 2021 r.:

— BBUJY TOI'O YTO M3 SK3aMEHAIlMOHHOM pPadOThl MCKIIIOUEHO 3aJaHue 1 Ha JOIOJIHEHUE
CXEMBI, Ha 3TOU MO3UIMK ObUIO 337aHue 2 1o paboTe ¢ Tabnuuel (C puCyHKOM U 6e3 pUCYHKa),
IpoBepsIolee 3HAHUE cieaylimux Tem: «buomorus kak Hayka», «MeToasl HaydHOTO
HO3HAHUsI», «YPOBHH OpPraHU3alUH KUBOTOY, «[Ipu3Haku xuBoroy (mo Hymeparmu 2021 r.);

— B 3aJ]aHUM 2 MIpe/IJIo’KeHa HOBas MOJIEIIb 3aJaHUsl 0a30BOr0 YpOBHS, IPOBEPSIONIasi yMEHUE
IPOTHO3UPOBATh PE3yJbTaT OMOJIOTMYECKOTO SKCIEPUMEHTa U3 Pa3HbIX obsacteil OMOJIOrHH,
HanpuMmep (U3UOJIOTUU KJIETOK, TKaHEH, OpraHoB, CUCTEM OpPraHOB U OT/AEIbHBIX OPraHHW3MOB
pa3HbIX LAPCTB )KUBOM MPUPOJIBI;

— TpaJUIMOHHbIE 3aJ]aud C KpPAaTKUM OTBETOM IO T€HETHKE Ha MOHO-, JUTHOpHUIIHOE U
aHaAJTM3UPYIOIlee CKPEIMBAaHUs ObUIN NIEPEHECEHBI U3 JIMHUU 6 B IUHUIO 4,

— 3aJJaHus], TIPOBEPSIIOIIME 3HAHUS U yMeHUs Onoka «KieTka kak Omojiornyeckas cucrema,
OpraHu3M Kak OHOJorudeckas CUCTeMay», ObUIM OOBEIMHEHBI B €IUHBIH COAEp)KaTeNbHBIN
MOJyJib (3a/1aHusl 5—8), KOTOPBIN MpeACTaBlIeH AByMs BapraHTaMu cOopku. B nmepBom Bapuanre
cOopkH 3amaHus 5 U 6 MPOBEPSIOT 3HAHUS KJIETKU Kak OMOJIOrMYecKOW CHCTeMBbl (CTpoeHHe,
MeTabonM3M, JKM3HEHHBIM LUKI), a 3aaHus 7 U 8§ MpOBEpSAIOT 3HAaHUS OpraHu3Ma Kak
Ouonornyeckoit cucrembl. Bo BTopom BapuaHTe 3agaHus 5 ¥ 6 IMPOBEPSIOT 3HAHHUS OpraHU3Ma
KaK OMOJIOTUYECKOM CHCTEMBI, a 3a/1aHusl 7 U 8 — 3HaHUS KIETKH KaK OMOJIOTUIECKON CHCTEMBI.
B nocnenytomue rojsl mogo0Ha CTPYKTypU3anus 4acTu | KOCHETCS U APYTHX COJlepKaTeIbHbBIX
0JIOKOB.

B uactu 2 ObTM UCKIIOUEHBI TPATUIMOHHBIE MPAKTHKO-OPHUEHTHUPOBAHHBIE 33JaHUS
JWHAW 22 TIOBBIIICHHOTO YPOBHS CJIOXHOCTH, @ Ha WX MECTO OBUIM TPEUIOKEHBI 3aJaHHs
BBICOKOTO YPOBHSI CJIOXXHOCTH Ha MpPUMEHEHHE OHOJOTMYECKMX 3HAaHMW M yMEHUH B
MPAKTUYECKUX CHUTyalusx (aHaau3 OMOJOTMYECKOrO SKCIIEpUMEHTA); BBINOJIHEHUE 3a/laHus
OLIEHUBAJIOCh MAaKCUMaJIbHO 3 Gaymamu BMecTo 2 6amnos B 2021 1.



B EI'D 2022 r. no Ouonoruu mpuHsuin ydactue Oosiee 118 Tric. yenoBek. Cpeanuit
TECTOBBI Oajll, paclnpenieleHne NEepBUYHBIX M TECTOBBIX Oa/uloB y4YacCTHUKOB, J0JIA
HE IPEOAOJIEBIIMX MHUHUMAJIBHOIO Oajljja CONOCTaBUMBI C AHAJIOTMUYHBIMM I10Ka3aTelsIMU
EI'D 2021 r.

Jlis mostydeHusl NpeACTaBiIeHUs 00 ypOBHE OMOJIOTMYECKON IMOATOTOBKM YYaCTHHKOB
EI'D 2022 r. mo BceM IpoBepsieMbIM pa3ieaM OHOJIOTUN ObUTH MPOaHATHU3UPOBAHBI PE3YJIbTAThI
BBIOJIHEHUS. 33aJaHMA 10 KaXJIOMYy coJepXkaTeilbHOMY OJOKy, IpeICTaBICHHOMY B
Koaudukarope. AHAIN3 OTBETOB SK3aMEHYEMbIX IIO3BOJMI ONPEACTUTH Kpyr mpodiem,
CBSI3aHHBIX C OCBOCHUEM ONPEAEICHHBIX JJIEMEHTOB COJEpKaHMUs pPa3HbBIMH IpyNIaMu
9K3aMEHYEMBbIX, BBIBICHHEM 3aTPyJHEHUNH M TUIUYHBIX OIIMOOK, HEKOTOPHIE U3 KOTOPBIX
HOBTOPSAIOTCS U3 r0J1a B FOJI.

bnok | «buonozusa kax nayka. Memoowt HaQy4H020 NO3ZHAHU)

Copep:xxanue 3Toro 6y0ka B yactu 1 mpoBepsuiock 3ananusmu 1, 2, 21 6a30Boro ypoBHs,
KOTOpbI€ olleHuBaIUCh B 1 (Jiunust 1) u 2 (muHum 2, 21) 6anna, a Takke B 4acTH 2 3alanueM 22
BBICOKOT'O YPOBHSI, KOTOPOE OLEHUBAIOCH B 3 6ata. 3aianus 0J10Ka KOHTPOIUPOBAIH MaTepHall
0 CTPYKType OMOJIOTMYECKON HaykH, 00 YpOBHSIX OpraHM3alMM XKMBOIO, O METOAAX HAYYHOI'O
MO3HAHUS B OMOJIOTMYECKUX HCCIEAOBAHUSX, a TAKXKE BIAJCHHE YMEHUSMHU MPOTHO3UPOBATH
pe3yNbTaThl  OWMOJIOTMYECKOTO OJKCICPUMEHTA, IPOBOIUTH AaHAIU3 JaHHBIX, ITOJYYCHHBIX
B TaObIn4yHOU WM rpadudeckor GopMe U MPUMEHSATh OMOJIOTHYECKHE 3HAHHS B MPAKTHYECKHUX
cuTyarusax (aHajau3 OMOJIOTUYECKOTO IKCIIEPUMEHTA).

B nunuu 1 npeqnaranuce 3aganus Ha paboTy ¢ TabmauIei, B KOTOpoil He0OXOAUMO OBLIO
ONpPEAEIUTh METOJ WU YPOBEHb OpPraHM3allMM KUBOTO 10 €r0 ONMCAHMIO. 3aJaHus JUHUU |
BBITTOJIHUJIO B CPEHEM OKOJIO 58%, 4TO HECKOJILKO HIKE 3asiBICHHOTO ypoBHs (60—90%).

OpHako pe3ysbTaThl CYIIECTBEHHO pPAa3jIMYalOTCS B 3aBUCUMOCTU OT IPOBEPSIEMOIO
copepxanus. Ilo Teme «MeTonpl MO3HAHUS >KUBOM MPUPOABI» BBINOJIHEHUE COCTABHIIO
B cpenHeM 51,7%, a o temam «OCHOBHBIC YPOBHU OpPTaHMU3AIMU KUBOU MPUPOABI», «OO01mue
npu3HaKu Ouojorudeckux cuctem» — 63,5%. IlomydeHHble pe3yabTaThl CBUACTEIHCTBYIOT
0 ToMm, uyto ydactHuku EI'D Bnajmeror matepuaioM O OHOJIOTMYECKHMX HAayKax, 00 YpOBHSX
OpraHM3alMy  KUBOW TMPUPOABL. 3aTpyIHEHHUs BBI3BIBATM  3aJaHUs, HampaBleHHBIC
Ha YCTaHOBJICHHME METOJIOB OMOJIOTMYECKUX HCCIIEIOBaHMM, T.€. CBA3aHHBIE C METOOJIOTHEH
HAyYHOTO MO3HAHUSI.

CaMblil HU3KUH pe3ysabTaT MONYYEH 3a 3a/JaHue, B KOTOPOM TPeOOBalIOCh ONpPEAEIUTh
THOPUAOTIOTHYECKHU METO/T IO OMMCAHUIO 00JIacTH ero npuMeHeHus (32% BBITTOIHEHUS).

[IpuBenem nmpumep 3agaHusl.

Paccmotpute Tabmuiyy «MeToabpl OMOJIOTHYECKHUX UCCIENOBAaHMMY. 3amuUIIUTE B OTBETE
MPOMYIIEHHBINA TEPMUH, 0003HAYCHHBIN B TaOJIHIIE BOMPOCUTEIBHBIM 3HAKOM.

MeTtonanl [IpumeneHnne MeToa0B
Mukpockonus N3yuenne ocobeHHocTel a3 MuUTO3a
? CxkpemyBaHue NpeCTaBUTENEH YUCTBIX JIMHUHN TSI
ONpeACIICHUS] JOMUHAHTHBIX IPU3HAKOB

OTBeT: THOPHUIOTOTHICCKUMN.

Huzkuit pesynprar (36%) momydeH Takxke IO 3aJaHHUIO, B KOTOPOM TpebOOBaIoCh
ONpEAEINTh METOJA, C IIOMOLIBI0 KOTOPOTO BO3MOXXHO OIpPEAEIEHUE HYKICOTUIHOU
nocneposarenbHoctd  JIHK win  PHK  (oamH M3  mMpoko mOpuUMEHSEMBIX  METOJI0B
B MOJIEKYJIApHON Omosyorun). OTBET «CEKBEHUPOBAHUE» AU TONbKO 13%, ¥ 3TO MpH TOM, YTO
y4aCTHUKAM HSK3aMEHa 3aCUUTHIBAIMCH OTBETHI: OMOXMMHUYECKHUN, MOJIEKYJISIPHOT€HETHUECKUH,
LUTOTEHETUUECKUN METOIBI.

VYMeHue aHalu3upoBaTh Pe3yJbTaThl 3KCIIEPUMEHTAa MPOBEPSUIOCh Ha 0a30BOM YpPOBHE
B 3aJaHusIX JUHUU 2. VIX pe3ynbTaThl ObUIM BBIIIE 3alaHUM JMHUU | M COCTaBWIM B CpEIHEM
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68% (58-78%). Tonmbko HECKOJBKO 3aJlaHHii BBI3BAIO 3aTpyAHeHHs. Hanpumep, 3amanue, B
KOTOPOM TpeOOBalOCh ONPENEIUTh HaIM4YMe AaKTMBHOIO (pepMeHTa KaTrayiasbl, pa3iararoliero
MEPOKCHUJ] BOJOpPOJA, B BAPEHOM U CHIPOM MSICE€, BBIMIOJHWIA TOJBKO 51% BK3aMeHyeMBbIX,
IPUMEPHO CTOJIBKO YK€ CMOIJIM ONPEAEIUTh XMMUYECKUH COCTaB KOCTEH.

IIpuBenem nmpumep 3agaHusl.

OKCIIEPUMEHTATOP MOMECTUI KYPUHYIO KOCTh Ha HECKOJIBKO JHEW B 3%-HBI pacTBOp COJITHOU
KUCHOTHL. Kak M3MEHMIIOCh KOJIMYECTBO OENKOB M COJNEH KaiubLUs B KOCTH 3a 3TO Bpems? Jlns
Ka)JI0¥ BEJTMYUHBI ONPEICIIUTE COOTBETCTBYIOIINI XapakTep e€ H3MCHCHUS:

1) yBenuunaach

2) YMEHBIIWIIAChH

3) He U3MEHUIIACh
3anummre B Talbnumy BbIOpaHHbIE TUQPH s Kaxaod BenuuuHbl. Lludpsr B oTBete
MOTYT TIOBTOPSITHCSL.

KommuecTBo 0e1koB KomuuecTBo comnei KanbLus

Otser: 32

3amanust 0a30BOTO YPOBHS CIIO)KHOCTM Ha YMEHHE TIPOBOAHWTH aHAIU3 JaHHBIX,
MOJIyYEHHBIX B TaOIWyHOW wuiu Tpaduyeckoir (opme, TpaAULMOHHO OBLTH MPEICTABICHBI
B JuHMU 3a1aHuii 21. BonbIIMHCTBO YYacCTHMKOB 3K3aMEHa YCIIEUIHO CHPAaBUIOCH C HUMH
(B cpentem 76,1% BBITIOTHEHHS).

3amaHus BRICOKOTO YPOBHS CJIOKHOCTH OBUIM TIPE/ICTABICHBI B YaCcTH 2 JIMHUM 3aJIaHuil 22.
C numu crpaBuiuch ot 28% 10 52% sk3amenyembix (B cpeaneM 40%). Y4acTHUKHM 3K3aMeHa
B CBOMX pa3BEpHYThIX OTBETax IMPOJEMOHCTPUPOBAIM YMEHHS BBIIEIATH HE3ABUCUMYIO
U 3aBHCHMYIO TIepeMEHHbIe, OOBSICHATh HaOJIOJaeMble SIBJICHUS, aHAIM3UPOBATh PE3YJIbTaThl
AKCIIEPUMEHTA, JeNaTh BBIBOABL. MakcumanbHble 3 Oajiia MOJIYYWJIM 3a BBIOJIHEHHE ATOrO
3aganus ot 7% 110 15% yyacTHUKOB.

bnok || «Knemka kak éuonozuueckan cucmeman
3amaHusMH  JJaHHOTO OJIOKa TIPOBEPSIFOTCS 3HAHUS OJK3aMEHYeMBIX O CTPOCHUH,

JKU3ZHEJEATEIbHOCTH U MHOTO00pa3uu KIETOK, a TaKK€ YMEHHUs YCTaHaBIIMBAaTh B3aUMOCBS3b
CTpOCHUS W (YHKIMIA OPTaHOWJIOB KIIETKH, pAClO3HABAaTh W CPABHUBATH KIIETKH Pa3HBIX
OpPTaHU3MOB, MPOLIECCHI, TPOTEKAIOIINE B HUX. DTH 3HAHUS U YMEHUS MPOBEPSUIUCH 3aJaHUSIMU
Ha 0a30BOM, IOBBIIICHHOM M BBICOKOM YpOBHSX. J[aHHBIM OJOK B KaXXIOM BapHaHTe OBLI
npeJcTaBiIeH 5—06 3aJaHusIMHU:

— 0a30BOTO YPOBHS — JIBa 3aJaHus (uHUsA 3 — peuleHue OUONO2UYeCKOU 3a0adu, TUHUsL 5 —

AHANU3 PUCYHKA UTU CXeMbL UNU TUHUA | — MHOJCeCmEeH bl 8b100D);

— MOBBIIIICHHOTO YPOBHS — JBa 3ajaHus (IuHus 6 — YCMAHOBIEHUe COOMBemCmeus

(c pucynxom) unu nunus 8 — ycmarnosinenue nociedosamenvhocmu unu aunus 20 — paboma

¢ mabauyei);

— BBICOKOT'O YPOBHS CJIOXHOCTH — OJIHO-JIBA 33J1aHus (1unus 23 — 3a0anue ¢ pucyHKom uiu

aunus 24 — ananuz mexkema u aunus 27 — peuieHue 3a0aqu no yumoio2uu).

Ha 6a30BOM 1 TIOBBIIIIEHHOM YPOBHSIX OOJBIITMHCTBO UCTIBITYEMBIX MTPOJIEMOHCTPUPOBAIIO:

— YMEHHE pemaTh 3aJadd 10 YCTAaHOBJICHUIO XUMHYECKOTO COCTaBa KIIETKH, TCHETHYECKOM

uH(pOpMAIIMK, CTPOEHUI0 XPOMOCOM, XPOMOCOMHOMY Ha0Opy COMATHYECKHX U MOJIOBBIX

KJIeTOK (BhInoHEHHE 62—70%);

— 3HaHUS ¥ IOHUMaHUE CTPOCHUS KIETOK MPOKAPUOT U dyKapuoT (68%);

— YMEHHE yCTaHaBIUBATh B3aMMOCBA3b CTPOCHHS U PYHKIIMI OTAETbHBIX OPTaHOUI0B KIIETKU
(58%);



— YMEHHE CPaBHHMBATh MPOLIECCHl 0OMEHa BEIIECTB, YHEPTeTUUECKUI U MIaCTUUYECKUN 0OMeH,
sTanbl POTOCHHTE3a, FHEpreTrYecKkoro oomena (58—70%);
— YMEHHE paclo3HaBaTh 0 PUCYHKY THII U OTAEIbHBIE (Pa3bl AeneHus KIeTku (67%).

B vactu 1 B nmuHusx 5 u 6 npeanaraauch 3aJlaHusi HOBOTO TUNa (MUHHU-TECT), B KOTOPBIX
NPOBEPSIINCH YMEHHUs paboTarh ¢ puCyHKOM. OMH PHCYHOK HCIIOJIb30BAJICS OJHOBPEMEHHO B
3ajaHusaX S u 6. B 3amanum 5 TpeboBanoch ONpeAenuTh MO PUCYHKY KIETOYHYIO CTPYKTYDY,
IIPOLECC WJIM BEIIECTBO U 3alKcaTb B OTBETE COOTBETCTBYIOLIMN TEPMHMH, a B 3aJaHUU 6
HEOOXOaUMO OBLJIO YCTaHOBUTh COOTBETCTBHE MEXIYy YKa3aHHbIMH Ha HM300pakeHUU
CTPYKTypaMU MJIM IPOLIECCAMU M UX XapaKTepUCTUKaMH. Pe3ylbTaThl BBINOIHEHMS 3aJaHUIl
OKa3aJIMCh HIDKE 3asBJICHHOTO YPOBHS: Ha 6a30BOM ypoBHE OT 46% 10 54% (3amanust iuHuu 5),
a Ha TOBBIIICHHOM ypoBHE — 24—40% (3amanust uHuK 6). BbI3Banu 3aTpyIHEHUS U OTIEIbHBIC
3aJjaHus JIMHUY 3, T1Ie IPOBEPSUIOCh YMEHUE peliaTh OMOIOTHYECKUE 331a4U 10 IUTOJIOTHH.

[IpuBeneM KOHKpETHbIE IPUMEPHI 3aJJaHUI C HU3KUMU PE3YyJIbTaTaMHu.

CKOJIBKO ayTOCOM COJIEPKUT COMATHYEeCKas KJIETKa MTHUIIBI, €ClIH B €€ KapHOTHUIIC
conepxkutcs 16 xpomocom? B oTBeTe 3anmumMTe TOJIbKO COOTBETCTBYIOIIEE YUCIIO.

OrtserT: 14.

Beinonaute 3aganue cmoriau Toiabko 35,5% y4yacTHUKOB 3K3aMeHa. BOJIbIIMHCTBO
YYaCTHUKOB HK3aMEHa HE Pa3InvaeT ayTOCOMBI M TIOJIOBBIE XPOMOCOMBEI.

Vkaxure HOMep, KOTOpPbBIM Ha pHUCyHKe OOO3HAaueHa CTPYKTypa, OTIENAr0Inas
MHUTOXOH/IPHIO OT LIUTOILIA3MbI?

5 6

OrtserT: 5.

B nanHoM 3amaHuM OT Yy4YaCTHHUKOB 9K3aMEHAa IO CXEMAaTHUYECKOMY HW300paKeHHIO
TpeOOBANOCH OMPEACNUTh OJHY CTPYKTYp MUTOXOHApuH. C 3TUM copaBuioch Toibko 37,5%
YYaCTHHKOB.

Huskue pesynbTaThl MONMY4YEHbI M MO OTACJIbHBIM 3aJaHHUSIM MOBBIIIEHHOTO YPOBHS
B JUHUH O.

[IpuBeneM nmpumep Takoro 3aJaHusl.



YcraHoBuTe COOTBETCTBHE MEXKITY
XapaKTepPUCTUKaAMHU u BEIIIECTBaMH,
YYaCTBYIOIIMMHU B KJIETOYHOM JIbIXaHHH,
0003HaYeHHBIMU LHU(PpaMH Ha CXeMe:
K KaXJIOW IMO3UUMH, JAHHOW B IIEPBOM
cToyiorie, TOAOEpPUTE COOTBETCTBYIOIIYIO
MO3UIUIO U3 BTOPOTO CTOJIOINA.

XAPAKTEPUCTUKU BEIIECTBA, YYACTBVYIOIIIME
B KIIETOYHOM JIbIXAHUUN
A) OKHCIUTENb B ABIXATCIILHOW 1EMH 1) 1
b) npoaykt rmukonusa 2) 2
B) mMakpospruueckoe coeTMHECHUE 3) 3
I') wucxonHsIil cyOcTpar [uist MIMKOIU3a 4) 4

J1) mecTuyriiepoaHbI MOHOCAXapu/]
E) conepxwur Tpu octaTka PocHOpPHOI KUCIOTHI
Ortsert: 421331.

[TonHOCTBIO CIPABUTHCSA € 33JaHUEM CMOIJIM TONBKO 21,9% y4acTHUKOB.

CnoXHBIMM OKa3aJUCh 33JaHUs, B KOTOPBIX MO PUCYHKY C M300pakKeHHEM THIIAKOMIA
HE00X0UMO OBLIO OMpeAeNuTh dTanbl POTOCHHTE3a M BEIIECTBA, KOTOPhIE 00Pa3ylOTCs Ha ATHX
stanax (BeimojHeHHe — 25%). B To ke Bpems 3amaHue, B KOTOPOM TPeOOBAIOCH OMPEIESIIUTh
KJIETOYHbIE OPTaHOMbl U COOTHECTHU C UX XapaKTEPUCTUKAMM, BBIMOIHWIN 68% y4aCTHUKOB.

Campble BBICOKHE Pe3yJIbTaThl CPEIH 3a/IaHnii 0a30BOT0 YPOBHS CII0KHOCTH TIOJTYUEHBI 110
3ananusaM TuHuM 7 — 58-69%. Crenyer OTMETHTD, YTO 33JaHUS TaKOTO THUIA €KErOJHO JAI0T
MIPUMEPHO OJMHAKOBBIE PE3yJIbTATHI.

3ananus TUHUHM 8 Ha YCTAaHOBJIEHHE MOCJIEI0BATENHOCTH BhIMOMHUIU OT 35% mo0 70%
y4qacTHUKOB. OJHAKO pe3yJlbTaT OJHOTO 3aJaHus OKa3aJCs HIDKE 3asBIEHHOTO YpPOBHS
CJIOJKHOCTH 1 cocTaBui 29%.

[IpuBeneM mpumep 3TOro 3aaHus.

VYcTaHoBUTE MOCIEI0BATENBHOCTD MTPOLECCOB PU TPAHCKPUIIUH. 3alUIIUTE B TAOIHILY
COOTBETCTBYIOIIYIO MTOCIIEI0BATEIBHOCTD LUD.
1) coeaunenne PHK-momuMepassl ¢ mpoMOTOpPOM r'eHa

2) paspylieHre BOJOPOIHBIX cBs3el mexay nermsivu JTHK
3) otnenenne PHK-momumepassr ot JIHK
4) cunte3 PHK 1o npuHIUmy KOMIIEMEHTapHOCTH
5) co3peanne nPHK
6) Bexon PHK u3 simpa
Otset: 124356.

C zamanusmu suHuM 20 Ha JOMOJIHEHHE TaONMIBI B CpPeAHEM CHpaBWIUCH 94%
y4acTHUKOB. OHU MPOJEMOHCTPUPOBAIIN HE TOJIBKO 3HAHHE y4eOHOro Marepuaia, HO U yMEHUS
aHAJIM3UPOBATh IPOLIECCHI, MPOTEKAIOIINE HA KIETOYHOM YPOBHE, AONOJHATH HEIOCTAIOLIYIO
UH(POPMALIKIO B TA0IHIIE C UCTIOIB30BAHUEM TPEJIOKEHHOTO MEPEYHSI TEPMUHOB U TIOHSATHIA.



AHanu3 pe3yibTaTOB BBIMOJTHEHUS 3agaHuil 3, 5, 6, 7, 8§ 6a30BOro M MOBBIIICHHOTO
YPOBHEW MO3BOJISIET CIENATh BBIBOJ, YTO 3aJaHUs, B KOTOPBIX IPOBEPAIOTCS HE TOJIBKO 3HAHUS
0 ITUTOJIOTHH, HO U YMEHUS paboTaTh C PUCYHKOM U OTMPEILNIATh M0 H300PKEHUIO KIICTOYHBIC
CTPYKTYpbl WJIHM MPOLECCHI, MPOTEKAIOIINE B HUX, BBI3BIBAIOT HAUOOJbIINE 3aTPyAHEHUS Y
y4acTHUKOB dk3ameHa. [lonmydenHsle pesynpTaThl Ha 15-20% HMKe, 4eM pe3ynbTaTbl IO
3aJaHusIM 0e3 PHUCYHKOB IO TOMY ke cojepxkanuto. K uuciay crmabo copMUpOBaHHBIX Y
YYaCTHUKOB 3HAHUW M yMeHU# (BbinonHeHue — meHee 30%) ciienyeT OTHECTH TPaaullMOHHBIMN
0oOMeH BElIEeCTB U MPEeBpaLICHIE SHEPTUN B KIIETKE.

B ywactu 2 coneprkanue 6J10Ka IPOBEPSUIOCH OTACIBLHBIME 33IaHUSMU B TUHUY 23 uiu 24,
a TaKXXe BO BCEX 3aJaHUAX JUHUMU 27. 3aaHus YCHEIIHO BBIIOJHSINCH TOJIBKO YYaCTHHUKaMU
C XOpOLIEH U OTIMYHON NOATOTOBKOM.

B nuuum 23 npeanaranuch 3alaHusi ¢ M300pakeHHUEM OPraHOMJIOB KIIETKH, KJIETOK
OpPTaHW3MOB pa3HBIX [APCTB, (a3 JeleHus KieTku. VX BwimosHeHue cocraBuio 23-32%,
a MakcuMmaibHble 3 Oamna nomyuniaud 8—13% y4acTHHUKOB, 4YTO BIIOJHE COOTBETCTBYET
3asIBJICHHOMY YPOBHIO CJI0KHOCTH.

B nunuu 24 Obutu mpeanio’keHbl 3aJaHUsl HAa aHalu3 TeKcTa 1mo teMaMm «HykienHoBble
KHUCIIOTBI», «Pa3BUTHE TOJIOBBIX KIETOK», «DYHKIIMU OPraHMYECKUX BEIIECTB B KIIETKEY.
3aaHus BBIOJTHWIN B cpeiHeM OT 22—-36% dK3aMEeHYEMBIX, YTO CBUACTEIHCTBYET O CUCTEMHOMN
MOArOTOBKE YYAaCTHUKOB C XOPOILIEH M OTINYHOM MOATOTOBKOM.

Jluaust 27 TpaguIMOHHO ObLIa MOCBSIIEHA MPOBEPKE YMEHHH MPUMEHSTh 3HAHUS IO
[UTOJIOTUU B HOBOW CUTYaIlMU MPHU PEIICHUU 3a/1a4 C UCIIOIb30BAHUEM TaOJIUIIBI T€HETHYECKOTO
KOZa, a TaK)Ke OMpEeeNIATh XPOMOCOMHBII Ha0Op KJIETOK rameroduTa U crnopoduTa pacTeHuid,
yrcno xpomocoM u JIHK B passbix (azax neneHust kiaeTku. BenoigHeHUe 3a1aHuil B CpeaHEM
coctaBuno 21-36%, 4YTO CBHUIETENBCTBYET O CGHOPMUPOBAHHOCTH Yy TMOJATOTOBIIEHHBIX
UCIIBITYEMbIX YMEHHUH pelaTh 3aJadyu 10 TeMaM «MaTpHuuHble peakuuu», «XpOMOCOMHBIN
Habop kierok. JlemeHuwe kietku». OJHAKO BBITIOJHEHHE HEKOTOPHIX 3a/laHUi  BBI3BAJIO
3aTpynHeHus. Hampumep, TpyIHOCTH BbI3Baja MOJEIb 33JaHUM C OTKPBITOM pPaMKOil
CUMTHIBAHUS OT CTOM-KOAOHA. ToNbko 6% YJacTHHKOB dK3aME€Ha CMOTIIM C 3TUM pa3o0parhes
Y BBITIOJIHUTD 3aaHUSI.

B nenom mo 6moky «Knerka kak Ouoiiornyeckasi CUCTEMa» MOXHO OTHECTH K YHCITY
cnabo chopMHpPOBAHHBIX Y YYACTHUKOB YMEHHUS!

1. ompenensTe XPOMOCOMHBII HA0OP COMATHMUYECKUX U TMOJOBBIX KJIETOK, YACIO ayTOCOM

Y TIOJIOBBIX XPOMOCOM B KapUOTHIIE;
2. paboTath ¢ M300pakeHHEM KJIETOYHBIX CTPYKTYp U YCTaHABJIMBATh B3aUMOCBSI3U
MEXIYy CTPYKTypaMH KJIETKH U TIPOIIeCCaMU, KOTOPhIE€ B HUX MIPOTEKAIOT;

3. yCTaHaBNUBATh MOCIEIOBATENIFHOCTh MPOIECCOB OOMEHa BEIIECTB, MAaTPUYHBIX

pEaKUHil B KJIETKE;

4. ompenensiTh CTOM-KOJOH C OTKPBITONH PaMKOW CYMTHIBAHUSI.



bnok |1l «Opzanusm kax 6uonozuueckan cucmeman

3amaHus 9TOro 0OJIoOKa KOHTPOJUPYIOT YCBOGHHE 3HAHMM O 3aKOHOMEPHOCTSIX
HACJIC/ICTBEHHOCTH M HM3MEHYMBOCTH, 00 OHTOT€HE3e M BOCHPOM3BEIECHHUH OPraHU3MOB,
O CEJIEKIIMM OpPraHU3MOB U OMOTEXHOJIOTHH, a TAaK)KEe BBIBISIOT YPOBEHb OBJIA/ICHUS YMEHUSIMU
OPUMEHATh OHMOJIOTWYECKHE 3HAHHMS IpU pPEUIeHWH 33434 10 TeHeTuke. JlaHHBIH OJoK
B 9K3aMEHAIIMOHHON paldoTe MpeACTaBlieH MATHIO-IIECThIO 33JaHUAMU: Ha 0a30BOM YpOBHE
B IMHUU 4 (pelieHne FeHEeTUYECKOM 3a1aun), JMHUM S (aHaIu3 PUCYHKA WM CXEMBbI), IUHUU [
(MHO>KE€CTBEHHBIN BBHIOOpP); HA MOBBIIMICHHOM YPOBHE B JIMHUH 6 (YCTaHOBJICHHE COOTBETCTBUSA),
nuHuK 8 (ycTaHOBJICHHE TocienoBaTenbHOCTH), TuHUU 20 (pabota ¢ TabmuIei); Ha BBICOKOM
ypOBHE B JIUHUSAX 23 unu 24, 28.

BonbmMHCTBO Y4aCTHUKOB MPOJIEMOHCTPUPOBAIO YMEHUS PElIaTh FTeHETUYECKUE 3aauu
HAa MOHO- M JWUTHOpPUAHOE CKpEIIMBAaHUE, OMPEIENATh COOTHOIIEHHWE T'€HOTHIIOB MOTOMCTBA
(53-68%), uTo cBUAETEIBCTBYET O CHOPMUPOBAHHOCTH 0A30BBIX T'CHETHUCCKUX IMOHATHH H
YMEHHUsI IPUMEHSTh 3TH 3HAHMs NP PEIICHUU IeHeTHYecKuX 3aaad. OHaKo 3a/1a4il Ha aHAU3
POJIOCIIOBHBIX BBI3BAJIM 3aTPYIHEHUS, MX BHITIOJTHEHHE COCTABHIIO TOJIbKO 38—42%.

Cpeanuii  TpOUEHT  BBINOMHEHWS  3aJaHuil  0a30BOrO0  YpOBHA IO  TeMaM
«Bocnpoussenenue opranu3zMoB. CrocoObl pa3MHOXKEHUS», «OHTOreHE3 U INPUCYILIUE EMY
3aKOHOMepHOCTH» cocTaBui 68% (60-72%). Ilpu BBINONHEHUH 33JaHUil JK3aMEHYEMbIC
IPOJEMOHCTPUPOBAIM  yMEHHUS CpPaBHUBATh W  YCTaHABIMBATH COOTBETCTBUE  MEXIY
OpraHu3MaMy U THUIIAMHU HX Pa3MHOXKEHHS, XapaKTePUCTUKAMH U CIIOCOOaMH Pa3MHOKEHUS,
3apOJBIIIEBHIME  JIUCTKAMH M OpraHaMHd, KOTOpple HM3  HUX  (opMuUpyroTCH,
a TaK)Ke YCTaHABIMBATh MOCIEA0BATEIHHOCTh IPOIECCOB AMOPHUOHAILHOTO PA3BUTHSL.

OpHako HamM4YMe PUCYHKA B 33JaHUSAX 3HAYUTEIBHO CHU3WIO PE3YJIbTAThl BHITOJIHEHHS
[0 CPaBHEHUIO C aHAJIOTMYHBIMH 3afaHusMH Oe3 pucyHkoB. Hampumep, 3amanue 06a30BOro
YPOBHsI HA MHO>KECTBEHHBIN BBEIOOpP 0€3 pHUCYHKA B CpeIHEM BBITOHIIIH 66%, a ¢ pucyHKoM — 36%.
OT0 0O0BACHAETCA TEM, YTO BHayajge TpeOyeTcss ONpelNeNuTh 10 PHUCYHKY CTPYKTYpBHI,
a IOTOM TOA00paTh K HUM COOTBETCTBYIOIINE XaPAKTEPUCTHUKH.

[TpuBenem mpuMep TaKOro 3aJlaHHs.

BriGepute Tpu BEepHBIX OTBETA U3 IIECTH M 3aMUIIUTE B TAaOIUIy HU(PHI, 01 KOTOPHIMUA OHU
yka3aHbl. Kakue 13 MpUBEAEHHBIX HUXKE CTPYKTYP Pa3BUBAIOTCS W3 3apOJIBIIICBOTO JIUCTKA,
0003HauUEHHOT0 Ha pUCyHKe nudpoit 1?
1) ambBeOJIBI JIETKUX

2) TOYKH

3) momKemyaovHas Kene3a

4) OempeHHas KOCTh

5) wMuokapa cepiaia

6) oSmuTenHMii TOHKOTO KHIICYHHUKA

Ortser: 245.

C laHHBIM 33JJaHUEM CIIPABUIIUCH TOJIBKO 37% y4acTHMKOB HK3aMeEHa.

AHaJ'IOFI/I'-IHaSI chyauI/m Ha6J'II-Ol]aeTC$I 158 HpI/I BBIITIOJIHCHUN 3a)1aH1/1171 ITIOBBIILICHHOT'O
YPOBHSI Ha YCTaHOBJICHHE COOTBETCTBUs. B TO ke Bpems BBINOJHEHUE 33/IaHUM 110 3TUM TeMaM
CYIIECTBEHHO Pa3auvaioch B 3aBUCHMOCTH OT THNA 3afaHus. Tak, 3aJaHus Ha YCTaHOBJICHHE
COOTBETCTBUSl BBINOJIHWIA B cpeaHeM 64% y4aCTHUKOB, a 3aJaHMsi Ha YCTaHOBJIEHUE
MOCJIEA0BATEILHOCTH MPOLECCOB — TONBKO 30%. 3aTpyaHeHHE BBI3BAJIO 3aJlaHUE, B KOTOPOM
Tpe6OBaJIOCb yCTaHOBI/ITI: IIOCJIICIOBATCIIBHOCTD HpOI_[eCCOB B JXKHW3HCHHOM IIHUKJIC COCHBI.
Crnemyer OTMETHTh, YTO 3aJlaHWs, TMPOBEPSIONINE 3HAHUSA J>KU3HEHHBIX IMKJIOB PACTCHHUM
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Ha TIOBBIIICHHOM U BBICOKOM YPOBHSX, Y)K€ MHOTHE TOJIbl IJIOXO BBIIOJHSIOTCA YYaCTHUKAMHU
JK3aMeHa.

[lpy BBIOMHEHMM 33JaHUN 1O TeMe «3aKOHOMEPHOCTHM HACIEACTBEHHOCTH H
U3MEHYMBOCTH» YydyacTHUKM EI'D  mpoaemoHcTpupoBaiu 3HaHUE 3aKOHOB MeHpens,
XapaKTEPUCTHK THUIIOB M3MEHUYMBOCTH. 3a/IaHUS IO 3TOH TeMe HE BBI3BAIM 3aTPyIHEHHH, UX
BBITNIOJIHEHHE Ha 6a30BOM ypoBHE cocTaBmiIo 62%, a Ha oBbIIIEHHOM — 48%.

B ornmume oT mpeapinymux JET, MOJOKUTENbHBIE Pe3yIbTaThl MOJIYYEHBI MO TeMaM
«Cenekius, ee 331a4d U MpaKTHUYeCKoe 3HaueHue», «bruoTexHoIorus, ee HampaBICHUS» Kak Ha
06a3oBoM ypoBHE (67%), Tak 1 Ha MOBbIIIECHHOM (48%).

B wactu 2 mo manHOMY OJIOKY OBUTH MPEUIOKEHBI 3a0aHus 23, 24 u 28 BBICOKOTO YPOBHS
CJI0KHOCTH.

B nunum 23 6bU10 MpeCcTaBiIeHO TOJIBKO OJHO 33JaHHe, PEe3yJIbTaT KOTOPOIO COCTABUII
16,4%, a makcumanpHble 3 Oayuta moidy4yuiu 5% yYaCTHHKOB, YTO COOTBETCTBYET BBICOKOMY
YPOBHIO CIIOHOCTH.

3amanus TuHUM 24 Ha HCIpaBlIEHHE OIMMMOOK B TEKCT€ B CpexHeM BHIMOIHWIN 35%
(27-42%) y4acTHUKOB. DTO TOBOPUT O TOM, OHH HE BBI3BAJIHM OCOOBIX 3aTPYJHEHHUH Y XOPOIIO U
OTJIIMYHO MOJTOTOBJICHHBIX Y4aCTHUKOB.

B nuHuu 28 TpaaWMIMOHHO MpeAsiarajuch TEeHETHYECKHE 3a7auyd Ha CIEIIEHHOEe
TUTUOPUIHOE CKPEUIMBAHWE W HACJIEJOBAaHUE MPU3HAKOB, CHEIUICHHBIX ¢ monoM. CpenHuii
pe3ynbTaT BbloNHEeHUs cocTaBud 30,2%, 4YTO CBUAETENBCTBYET O C(HOPMHPOBAHHOCTH Y
XOpOIIO TOATOTOBJICHHBIX YYAaCTHHKOB YMEHHH pEIIaTh CIIOKHBIE TEHETHYECKHE 3a/adm.
B 1mienom MOXHO OTMETHUTH, YTO PEIICHHI0 TeHETUYECKUX 3a/lad yaemseTcs: 00NblIoe BHUMaHUE
npu noarotoBke kK EI'D: oOyuwaromiuecss 3HAKOMBI C aJIrOPUTMOM pELIEHUS OOJbIIMHCTBA
MPEUIOKEHHBIX HAa HJK3aMEHE MOJeNiell, yMEIT aHalu3UpOBaTh YCJIOBHE 3aJaHHs W JeNaTh
BBIBOJIBI, YTO TIPUBOJIUT K BHICOKHM PE3YJIbTaTaM.
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bnoxk IV «Cucmema u mnozoobpazue opzanuuecko2o mupay

3agaHust  dTOro  OJIoKa  NPOBEpPSUIM  3HAHUA O  MHOrooOpa3uu,  CTPOCHMH,
KHU3HENEATSIIPHOCTH U Pa3MHOXKEHUHM OPraHM3MOB pA3IMYHBIX I[APCTB JKMBOM IMPHPOJIBI
U BHpyCaX, a TaKkXXe yMEHHUs CPaBHUBaThb OPraHU3Mbl, XapaKTE€pPU30BaTb U ONpPENENIATh HX
NPUHAIICKHOCTh K OINPEICIIEHHOMY CHCTEeMaTH4eCKOMY TakcoHy. B wactu 1 3ToT Giiok Obu1
IPEICTaBIEeH TPEMs 33aHUSAMH, a B YaCTH 2 — ABYMS-TpeMs 3aJaHUSMU.

JlaHHbIid OJIOK B KaKIOM BapHaHTe OBbLI MPEACTABICH YETBIPHMS-TATHIO 3aJaHHSIMU:
6a3oBoro ypoBHs JuaHHN 9, 11, moBeimeHHoro ypoBHs (auHusA 10), BBICOKOTO YpOBHs (23, win
24, win 25).

B uwactu 1 cpenHuil pe3ynbTar BBIIOJIHEHUS 3aJaHUil 0a30BOro ypoBHs cocTaBuil 67%
(52-82%). YuacTHHKHM SK3aMEHa MPOJCMOHCTPUPOBAIHM 3HAHHE XapaKTEPHCTHK OPraHU3MOB
HapcTB OakTepuil, rpuOOB, paCTEHUN U >KMBOTHBIX OCHOBHBIX CHCTEMAaTHYECKUX KaTeropuii,
a TaKKe YMEHHE YCTAaHABJIMBATH MOCJIEIOBATEIBHOCTh TAKCOHOB OHOJIOTMYECKHX OOBEKTOB.
B uacTHOCTHM, 3HaHHME OCHOBHBIX CHCTEMAaTHUECKHUX KaTeropuil M HUX COMNOJYMHEHHOCTb
poJeMOHCTpUpoBaNIn 72—78% y4aCTHUKOB dK3aMEHa.

3aTpy/sHEHHE BBI3BAJIO 33JaHUE C MHOKECTBEHHBIM BBIOOPOM, B KOTOPOM TpeOOBAJIOCH
CPaBHUTH T'OJIOCEMEHHBIE U TOKPBHITOCEMEHHBIE PACTEHHs. B CpefHeM WX BBITOJHWIN TOJBKO
50% y4acTHHKOB, a MaKCHMaJIbHbIE 2 Oalia Noay4yriiu Bcero 28% y4acTHUKOB 3K3aMEHa.

B 3aaHusAX MOBBIIEHHOTO YPOBHS MPOBEPSIOCH HE TOJBKO 3HAHWE OCHOBHBIX LIAPCTB
KUBOW HPUPOIBI, HO M YMEHHE CpaBHMBATh OHOJOrMYeCKHMEe OOBEKThl MEXIy COOO.
Wx BeimonHeHue coctaBuiio oT 36% no 62%. Jlume oTaeapHble 3a1aHus BRI3BAIM 3aTPYIHCHUS
y 9K3aMEHYEMbIX, HalpuMep 3aJaHus Ha YCTAHOBJIGHHME COOTBETCTBHUS BHJIOM3MEHEHUM
BEr€TATUBHBIX OPraHOB PACTEHUH M UX XapaKTepUCTUK (26% BBINOIHEHUS), CONOCTABIICHUE
Ha PUCYHKE KJIETOK THJIpbI C UX Xapakrepuctukamu (15% BblnoIHEHUS).

B yactu 2 3amaHus BBICOKOTO YPOBHS CJIOKHOCTHU IO 3TOMY OJIOKY OBLIM IIPEICTaBICHbI
B HUAX 23, 24, 25. C numu cnpaBuwiuch oT 11% 10 32% sKx3aMeHyeMBbIX, YTO COOTBETCTBYET
YPOBHIO CJIO)KHOCTH. YYAacCTHUKM 5K3aMEHa IPOJEMOHCTPUPOBAIIM YMEHHS pPACIO3HABATH
Ouonornyeckue OOBEKTbl M MX YacTH, NMPUBOJAS XapaKTEPUCTUKH, AaHAIU3UPOBAaTh TEKCT U
UCIPABIIATh OLIMOOYHBIE CYXJEHUs, OTBEUaTh Ha BOIPOCHI MPOOJIEMHOro xapakrepa. Jluimb
OTJIeNIbHBIE 33JaHUsI UMEJIH HU3KHE PE3YNIbTaThl.

[IpuBenemM mnpuMep OMHOTO TaKOTO 3aJlaHWsA, TJ€ BBINMOJHEHUWE cocTaBuio 13,6%,
a MakcUMaibHble 3 6alia MoJyYHIIU TOJIbKO 3% y4aCTHUKOB 3K3aMEHa.

B 3aBHCHMOCTH OT CTpPOEHHUS CBOEH MOJIEKYJbl JIbIXaTENbHBINH OEIOK T'eMOTJIIOOMH MOKET
UMETh PA3JIMYHYI0 CTEMEeHb CPOJCTBA K KHCIOPOAY, TO €CTh PA3IMYHYIO CIIOCOOHOCTH
MPUCOEANHSTH KUCIOPOJ K JKeNe30coepKaiieMy remy. Yem MeHbIle CpoJCTBO TreMOTrIo0nHa
K KHCJIOpPOIy, TEM MeJICHHEe KpPOBb CBS3BIBACT KHCJIOPOJ W3 BHEIIHEH CpeJbl.
Kak pasnuyaercs CpoACTBO TeMOrNIOOWHAa K KHCIOPOAY Y MPUIOHHBIX PBIO, OOHMTAIOIINX
B CTOSYHMX BOJOEMAx, W PbIO, OOMTAIONIMX B TOJIIIE BOJABI MPOTOYHBIX BOJMOEMOB? OTBET
nosicante. Kakne 0coOeHHOCTH CTpoeHUs kabp KOCTHBIX pbIO obecrieunBaroT 3P(GeKTUBHOE
HACBIIICHUE KPOBU KHUCIIOPOIOM?

DJIEMEHTHI OTBETA:
1) cponcTBO reMorioOMHa K KUCIOPOAY OOJIbIIe Y MPUIOHHBIX PHIO, OOMTAIOIIUX B CTOSYUX
BojioeMax (MeHbIIE y ppI0, OOUTAIOMIMX B TOJILE BOJIBI);
2) KOHIIGHTpAIMsl KHUCJIOPOJa B NPHIOHHOM CIIO€ CTOSYMX BOJOEMOB CYIIECTBEHHO HUKE,
YyeM B TOJIIE BOJbl IMPOTOYHBIX BOJAOEMOB (KOHILIEHTpAIMs KHUCJIOpOAa B TOJIIE BOIbI
IPOTOYHBIX BOJIOEMOB BBIIIIE, YEM B MPHIOHHOM CJIOE);
3) GobImas IOIIAb TOBEPXHOCTH Kabep ((KaOepHBIX JICMECTKOB);
4) GnU3KOe PacroI0KEeHUE KaOCPHBIX KAMJUISIPOB K TOBEPXHOCTH (TOHKUI STIUTENNH).
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bnok NV «Henosek u ezo 300posve»

B 3aganusax ostoro On0ka MpOBEpsUIOCh 3HAHHWE CTPOCHUA M (YHKIIMOHUPOBAHUS
OTJICTbHBIX OPTraHOB U CHCTEM OPraHOB OpPraHHM3Ma YeIOBEKa, HEHPOTYMOpATbHOW pPEryssIuu
(bU3HONIOrMUeCKUX MPOIECCOB, CAHUTAPHO-TUTMEHUYECKUX HOPM M IMpaBMI 30pOBOTr0 oOpasa
JKU3HU.

JlaHHbIN OJIOK MpeACTaBIeH B KAKIOM BapUaHTE YEThIPbMSI-TISIThIO 3aJaHUSIMU: 0a30BOTO
ypoBHst (jiuHMs 12), moBbimieHHOTO ypoBHs (iuauu 13, 14, 20), BHICOKOTO YPOBHS CJIOXHOCTH
(muaust 23, v 24, wiu 25).

AHanu3 pe3yibTaTOB BBHIMIOJTHEHHS 3a/laHuil OJOKa TO3BOJWI YCTAaHOBUTH YCBOCHHE
BBIMYCKHUKaMH 3HaHMA 00 OpraHu3Me 4enoBeKa, O NpoduiIakTHKe HHPEKIMOHHBIX
3a0oneBaHuii W TUTHeHe. Pe3ynbTaTbl BBINOMHEHHMS 3aJaHUl 0a30BOT0  paclpeieiHiIucCh
B uHTepBaie 56—82%, a moBblIeHHOTO YpoBHS — 36-61%. B To ke BpeMs camble HHU3KHE
pe3yNbTaThl IMONYYCHBI 10 cCleayrmmMm Ttemam «HepBHas W SHIOKpUHHAS CHCTEMBI.
HeiiporymopanbHasi perymsiusi MpoLeccoB >KU3HEACATeIbHOCTH OpraHu3May, «AHalM3aTopsl,
cTpoeHHE U (DYHKIIUH, POJIb B OpraHu3Me, «Briciias HepBHAS ACSITSILHOCTY.

Tak, HanpuMmep, 3aTpyIHEHUE BBI3BAJIO 3a/laHuE, B KOTOPOM TPeOOBajIOCh YCTAaHOBHTH
COOTBETCTBUE MEXIY CHMIITOMAMH U 3a00JIeBaHHSIMH (CaxapHbId TUabeT W MUKceIema), HX
BIUSHUEM Ha TMpolecchl B opranu3dMe. Ero BeimmonHunu Toibko 31% ydacTHUKOB, a
MakcuMaibHble 2 6aia noxyuwin 10% yyacTHUKOB.

YCTaHOBI/ITe COOTBECTCTBHUC MC)KI[y CHUMIITOMaAMHU H 3360JI€B21HI/I5[MI/I YgcJIOBCKaA. KKa)KHOﬁ
MO3UIINH, JAaHHOW B TIEPBOM CTOJIOLE, OJOCPUTE COOTBETCTBYIOIIYIO MO3UIMIO M3 BTOPOTO
cTooI1a.

CUMIITOMBI 3ABOJIEBAHUA
A) CHIKEHUE YaCTOThI CEPACUHBIX COKpPAICHHIA 1) caxapHblii 1uadeT
b) 3amenneHue OKMCIUTENBHBIX TPOLIECCOB 2) MuKcenema

B OpraHM3Me, YBEIMUEHUE BECA
B) mnosiBneHue oT€4HOCTH, JOMKOCTh HOTTEH,
BBINA/IEHUE BOJIOC
I') cHwxeHue UMMyHUTETa
J1) BblENeHHE OOMBIIOTO KOJINYECTBA MOUU
Y TIOCTOSIHHOE OLIYIIEHHUE JKaXk bl
E) Hapymenue cuHTe3a HHCYJIMHA B KJIETKaX
MOJIKEITY IOYHOU JKETIE3bI
Ortsert: 222211.

Pesynbratel mo teme «HeilporymopanbHas peryisiius» SBISIOTCS CaMbIMH HU3KHUMHU
MHOTHE TroJpl. DTO CBSI3aHO HE TOJBKO CO CIIOKHOCTBIO COAEpKAHMSI CaMOM TEMBI, HO U CO
cnaboit  chOpPMHPOBAHHOCTHIO YMEHHUM TMPOBOJUTH CHUCTEMHBIA aHAIM3 U OOBICHATH
(U3UOTIOTMUECKUE MPOLIECCHI, TPOUCXOAIINE B OPTaHU3ME UEJIOBEKA.

[To ganHOMY 6IOKY B 4acTH 2 B Ka)XJOM BapHaHTE MPEIIarajioch OJHO-IBA 3aJaHUS
BBICOKOTO YpPOBHSI CIOXHOCTH (JiuHUM 24 u 25). 3amaHus Ha pabOTy C TEKCTOM B JIMHUM 24
HE BBI3BAIM OCOOBIX 3aTPYAHEHUN, MX BBINOJHEHHE COCTaBWIJIO B cpeaHeMm 32%. PesynbTarhl
1o JUHUHU 25 cymiectBeHHO Huxke (5—21%). Camble HU3KUE pe3yabTaThl MOIYYEHBI 110 33aHHUIO,
B KOTOPOM TpeOOBaJOCh OLIEHUTH BIMSIHME IIUTOBUAHON >KEJIE3bl, MBIIIIL, MPOMEKYTOUYHOTO
MO3ra Ha M3MEHEHHME KOHILIEHTpAalMM IJII0KO3bl B KpOBHU. [Ipu BBINOJHEHMM 3TOr0 3aJaHus
TpeOOBaAIOCH UCIOJIB30BATh 3HAHUS O (QYHKIUAX JAHHBIX OPTaHOB U UX BIUSHUHM HA U3MEHEHUE
oOMeHa BEIIeCTB B OpraHU3Me.
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bnox V| «3eontoyusn scusoit npupoovt»

3anaHus 3TOro OJIOKa KOHTPOJIMPOBAIM 3HAHHUS O JABIDKYILHMX CHIIAX, HalpaBlIECHUSX
U pe3yibTaTax O3BOJIONMHA OPraHMYECKOTO0 MHpa, a TaKkKe yMEHHE OOBSICHATH OCHOBHBIC
SBOJIIOIIMOHHBIE MPOLIECCHI, B3aUMOCBSI3b JABMKYIIMX CHJI U Pe3yJbTaToB 3BOItONUU. [lo 3TOMY
0JIOKY B KaXXJIOM BapuaHTe ObUIO B CPEIHEM ISATh 3aJlaHWi: OJHO 3a/JaHue 0a30BOTO ypPOBHS
(muums 15), nBa — moBsiieHHOTo ypoBHs (uHuK 16, 19), 0aHO-/1Ba 3a1aHUsA BEICOKOTO YPOBHS
(muuaum 23 unu 24, 26).

[Ipu BBINONHEHUHU 3TUX 3a/laHUN YYACTHUKHU MTPOJEMOHCTPUPOBAIIN 3HAHUS O BUJIE U €r0
KPUTEPUSAX, COBPEMEHHBIX IMOJIOKCHHUSIX CHHTETUYCCKOW TEOPUU DIBOJIONUHU, MYTIX U
HAIPABJICHUSAX YBOJIOIMOHHOIO IPOLECCa; YMEHMSI aHAJIU3UPOBATh TEKCT U OIpenessaTh IO
ONMCAHUIO COOTBETCTBYIOIIMM KpUTEpUM BHJAa WM HANpPaBICHUE 3BOJIIOLMM, HCIPABIATH
HEBEpHbIC CYXKICHHS, OOBICHATH OCHOBHBIE apoMOp(o3bl W HAMOATANTALMU B 3BOJIOLUU
pPacTUTEIHLHOTO MHpa WU >KHBOTHOTO MHpPA, YCTAHABIMBATH B3aUMOCBS3b JBHXKYIIMX CHI U
PE3yNIbTAaTOB SBOIIOIUH.

Ha 6a30BoM ypoBHE ¢ 3a1aHUSMU CIpaBUIHCh 61—78% y4acTHHKOB, a Ha IMOBBITICHHOM —
34-64%. Takue pe3ynbTaThl CBUACTEIHCTBYIOT O JOCTATOUYHO XOPOIIUX 3HAHUAX COJEP>KaHUS
3TOro OsioKa. Pe3ynpTaThl JMIL OJHOTO 3a/aHusl OKA3aJlMCh HUXKE 3asBJICHHOIO YpPOBHS. JTO
3aJJaHUE HAa YCTAaHOBJICHHE COOTBETCTBUS IO TeMe «/loka3zaTenbcTBa SBOIOIUH KUBOM MPUPO/IBL.
PesynbTars! 3Bosmonnny». Ero BeIOMHUIM TONBKO 26,8% y4yacTHUKOB, a MaKCUMallbHbIE 2 Oana
nonyunnn MeHee 20% ydacTHUKOB. OueBUIAHO, YTO OONBUIMHCTBO YYaCTHHKOB JK3aMeHa He
pPa3IUYAIOT aTaBU3MBI U PyTUMEHTHI.

[IpuBenem mpumep 3TOro 3aJaHusl.

YcTaHOBUTE COOTBETCTBHE MEXKAY CTPYKTYpaMH OPraHM3MOB U HBOJIOLHOHHBIMU
SIBIICHUSIMU: K Ka)XJOW TMO3UINH, JaHHOW B MEPBOM CTOJIOIE, MOJ0CPUTE COOTBETCTBYIOIIYIO
MO3UIUIO U3 BTOPOTO CTOJIOIA.

CTPYKTVYPBLI OPTAHMU3MOB OSBOJIIOLIMOHHBIE ABJIEHUA
A) 3yObl y nTHII 1) arTaBU3MBI
b) Tperhe Beko y yenoBeka 2) pYIUMEHTBI

B) mnosiBnenue mepctu y KHTOOOpa3HbIX

I') xBocT y uenoBeka

J1) Ta30BBIN TIOSIC Y 3MEH

E) 3akmanka 3y0oB MyapocTu B SMOpHOTEHE3e
y 4eoBeKa.

OtBet: 121122,

B gactu 2 Bompoch! 3BOMIONMK ObUIM MPEACTABIEHBI B OTACIBHBIX 33JaHUIX JIMHUHN 23,
24 u 26. Bemonaenwne 3amannii 23 u 24 coctasuino 32-36%.

B 3amanusx ¢ pucyHKoM TpebOBaNIoCh ONMpPEaeTuTh N300paKEHHbBIN HCKONaeMbIii 0OBEKT,
NEPUOJT €r0 JKU3HH TI0 TEOXPOHOJOTMYECKOW TaOyuIle, Kiacc, THIl WM OTHEN, K KOTOPOMY
MOYKHO OTHECTH 3TOT OPTaHU3M, U yKa3aTh MIPU3HAKH NMPUHAUIEKHOCTH K JaHHOMY TaKCOHY. Mx
BBIITOJIHEHHE COCTaBmWiIO B cpemHeM 36%. Takume pe3ynabTaThl CBUACTENBCTBYIOT O
c(OPMHUPOBAHHOCTU y YYAaCTHUKOB 3HAHHS MaJCOHTOJIOTMYECKHX JOKa3aTeIbCTB HIBOJIOLUM,
NPU3HAKOB TAKCOHOB PACTEHHMH ¥ JKMBOTHBIX, YMEHUH ONpENEISITh MCKOMaeMble OOBEKTHI C
UCIOJIb30BAaHUEM F€OXPOHOJIOTHYECKOM TaOIUIIBl M XapaKTepU30BaTh UX.

3amaHusi Ha paboOTy C TEKCTOM, HaXOXJECHHWE M HCIPABICHHE OLIMOOYHBIX CYXKICHHM
(;muHMs 24) Taxke HE BBI3BAIM 3aTpyJHEHUU. B cpeaHeM ux BbINOTHMIM 37% 3K3aMEHYEMBbIX,
YTO OOBSCHSAETCS XOPOIIO YCBOCHHBIM COZIEP)KaHUEM TTOATOTOBICHHBIMHI YUYACTHHKAMH.

Bonee HM3KMe pe3ynabTaThl MOJYYEHbI MO 3aJaHusAM JuHHM 26: B cpenHeMm 15,5%
(11-20%), BeinonHEHHS, a 3 O6asia MOJyIHIH OKOJIO 4% K3aMEHYEMBbIX.
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bnoxk VIl «3kocucmemul u npucywjue um 3akonomeprnocmu

Jluauu 3amaHmii 3TOro OJIOKAa HAMpaBlIeHbl HA MPOBEPKY 3HAHUKA 00 HIKOJIOTHYECKUX
3aKOHOMEPHOCTSIX, O KPYrOBOpPOTE BELIECTB B Ouocdepe, a Takke YMEHHH YCTaHaBIMBATb
B3aMMOCBS3M OPraHU3MOB B 9KOCHUCTEMaX, BBISBISATH MPUYMHBI YCTOMYUBOCTH, CAMOPA3BUTHUS U
CMEHBI IKOCUCTEM.

B yactu 1 npemnaranocs Tpu 3aaHus: OJHO 3aaaHKe 0a30Boro ypoBHs (imHus 17), 1Ba
3aaHusl MOBBIIEHHOTO ypoBHs (uuuu 18, 19 wau 20). B yactu 2 mpucyTCTBOBAIO — OJHO
3aJ[aHKie BBICOKOTO YPOBHS CIIOKHOCTH (TuHuS 24 v 26).

Ha 6a3oBomM ypoBHE HX BBINOJIHWIM B cpeaHeMm 75%, a Ha TOBbImIEHHOM — 55%.
Y4acTHUKM 95K3aMeHa [POJEMOHCTPUPOBAIM 3HAaHUS 00 DKOJOTMYECKHX  (akKTopax,
0 KOMIIOHEHTaX OJKOCHUCTEM, TPO(PHUECKHX YPOBHAX, CYKIECCHUSAX 3KOCHUCTEM, KPYroBOPOTE
BeulecTB B Ouocdepe. Kpome Toro, oHM mnokasanu yYMEHHUS: YCTaHABIMBATh B3aUMOCBSI3U
OpPraHU3MOB B JKOCHUCTEMaX; BBIABIATH NPHUYMHBI YCTOWYMBOCTH, CaMOPA3BUTHUS M CMEHBI
9KOCUCTEM; CpaBHHMBATh €CTECTBEHHbIE M HCKYCCTBEHHBIE JKOCHCTEMBI; YCTaHaBIMUBATh
[IOCJIEI0BATENbHOCT CMEHBI AKOCHCTEM; ONPEIENSITh MOCIEACTBUS JEATEIbHOCTU YEJIOBEKA B
ouochepe. BonbIIMHCTBO 3alaHUil TMOBBIIMIEHHOTO YPOBHS HAa YCTAaHOBJICHHE COOTBETCTBUS,
MIOCJIEIOBATEILHOCTH M Ha pabOTy C TaOJIMIEH BBITIOIHEHO BBIIIE 3asBICHHOTO YPOBHSI.

3amaHusi 4yacTu 2 BBICOKOTO YPOBHS CIIOKHOCTH Yy YYaCTHHUKOB S5K3aMEHa TaKXKe He
BBI3BAJIM OCOOBIX 3aTpyaHEHH. Pe3ynpTarel ux BeimonHeHus cocraBuin 10-37%.

B menom MOXHO KOHCTaTHpOBaTh, YTO BaKHEHIIHME OSKOJIOTHYECKHE TOHATUS U
OOJIBIIMHCTBO 3HAHUM M yMEHUH 1Mo OJOKY «DKOCHCTEMBI U MPHUCYIIUE UM 3aKOHOMEPHOCTH
c(hOopMUPOBaHbI Y OCHOBHOM YaCTH YYaCTHUKOB SK3aMeHa.

Jlns aHanm3a pe3yNbTaTOB BBINMOJIHEHUS SK3aMEHAIIMOHHOW pabotel B 2022 r. ObUIO
BBIJICJICHO YETHIPE TPYMIbl YYaCTHUKOB 9K3aMEHA C Pa3JIMYHBIM YPOBHEM IMOATOTOBKH (puc. 1
U TabmuIy).

bunonorusa. EMN 2022
PacnpepgeneHue rpynn 6annos
60
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m% 19 50,8 25,6 4,5

Puc. 1

Onucanue ypoBHSI MOJATOTOBKU 3THX I'PYIII 9K3aMEHYEMbIX TPUBEACHO B TAOIHIIE.
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Tabmuna

I'pynnbi Onucanne ypoBHs MOATOTOBKYU OTAEJbHBIX TPy YYaCTHUKOB
Y4YaCTHHKOB IK3aMeHa
IK3aMeHa
I'pynna 1 Munumanensiti  yposeHb  n0020mO8KU. IK3AMEHYEMbIE HUMEIOT
TecroBbIit Gan (dparMeHTapHble 3HAaHUS 10 Kypcy OHWOJOTHH, TIOHUMAIOT
0-35 OTPaHUYEHHBIH TepeueHb OWOJOTHYECKOW TEPMUHOJOTMH U
[TepBu4HBI Gat CHUMBOJIMKH, JOIYCKAIOT CYNICCTBEHHBIC OWOJIOTHYECKUE OUIMOKH.
0-15 [IpaBWJIbHO  BBITIOJNHSIOT  TOJBKO  OTHCNBHBIE  3aaHus  C
MHOECTBEHHBIM BHIOOPOM, K BBITIOJHEHHUIO 3aJIaHUI C pa3BEPHYTHIM
OTBETOM YacTH 2 MPAKTHUYECKU HE MPHUCTYHAIOT WM BBIOIHSIIOT UX
HEBEPHO
['pynmna 2 Yoosenemeopumenvuwiii yposenv noocomosku. IK3aMEHyeMbI€ UMEIOT
TecroBblit Oan 0a30BbIC 3HAHUS W BIJIAJCIOT HAOOPOM OCHOBHBIX YMEHHUH 10 BCEM
3660 pasnenaM Kypca OHOJIOTHH, YMEIOT OIEPHPOBATH OOJIBIIMHCTBOM
[TepBuyHBI Oat ouosiornveckux TMOHATHA. OIHAKO JOMYCKAIOT OHOJOTHYECKHE
16-34 ommOKu. 3amaHusl C Pa3BEPHYTHIM OTBETOM YacTH 2 BBIMOJHSIOT
YacTUYHO. B pa3BepHYTHIX OTBETax IPH PACKPHITUH OCHOBHOT'O
COJICPIKaHUSI MOTYT OTCYTCTBOBATh OTACIBHBIC AJICMCHTBI
I'pynna 3 Xopowwuii yposeHb nod2omosku. IK3aMEHYEeMble HUMEIOT IMPOYHBIE
TectoBblii Oamn 0a30Bble 3HAHMSI IO BCEM pas3jeiiaM Kypca OHOJIOTHMH, a MMEHHO
61-80 YMEIOT. OIEepUpOBaTh OHUOJOTHUYECKUMU TMOHITUSIMH, TMPUMEHSITH
[TepBuuHEbIi Oamt 3HAHUS B HOBBIX CHTYAIUSX; CPABHUBATh OMOJOTUYECKHE OOBEKTHI,
3549 MPOLECChl, SBICHUS; AaHAIU3UPOBATh PA3IUYHBIE THUIOTE3Bl O
MPOUCXOXJICHUN JKU3HU; COCTaBIISATH CXEMBI CKPCIIWBAHUS, IEIH
MUTaHMUS; pelaTh OWONIOTHYECKHE 3aJayd  Pa3IUYHON CTENeHU
CIIOXKHOCTU. B oTBeTax Ha 3a7aHusl ¢ pa3BEpHYTHIM OTBETOM YacTH 2
MPU PACKPBITUH OCHOBHOTO COJEpX aHUS MOTYT OTCYTCTBOBATh
HECYIIECTBEHHBIE  DJIEMEHTHI,  JIOIYCKAIOTCS  HE3HAYUTEIbHBIE
OMOIOrHYecKHe OMUOKU
['pynna 4 Omauynwlil yposeHb N0020Mo6KU. IK3aMEHYeMbI€ UMEIOT CHCTEMHBIE
TectoBbIii Oamn 3HaHUSA MO0 Kypcy OHOJOTHMH, MOTYT TPUMEHSATh UX B HOBOWM
81-100 (mecrangapTHOW) curyanuu. OHU BIAJICIOT YMEHUSMHU: CPABHUBATE;
[TepBuuHsbIil Oan 000011aTh; aHATM3UPOBATh; YCTAHABIMBATH IOCIEIOBATEIHLHOCTD
50-59 NPOIECCOB ¥ SIBJIGHWH, B3aMMOCBS3b CTPOCHUS U (YHKIHH
OMOJOTHMYECKUX OOBEKTOB; JaBaTh IOJHBIE Pa3BEPHYTHIE OTBETHI;
pemarh OMOJIOTUYECKHE 3a/Ia4d U JIENNaTh BEIBOJBL. Y 9K3aMEHYEMBIX
chopMUpOBaHbI 001IeyUYeOHbIE YMEHUS U CIIOCOOBI JESTENLHOCTH TIO
COCTaBJICHUIO Pa3BEPHYTOI'0 OTBETa Ha 3a/JaHUe, YETKO H3Jlarath
CBOM MBICJIH, I€TaTh BBIBOJIBI

KaXKI0HU
OCBOCHHBIMU,

IIpu ananu3ze pe3ynbTAaTOB BBINOJHEHUS 3agaHuid 121 yactu 1 ¢ KpaTKUM OTBETOM IO

rpymnme

Y4aCTHUKOB
a yMeHus — c(hopMUPOBAHHBIMH,

YUUTBIBAJIIOCh, YTO JJICMCHTBI COACPKaHUA CUHHUTAIOTCA

CCJIM TMPOUCHT BBINIOJHCHUA 3alaHUA,

MIPOBEPSIIONIETO JAaHHBIN dJIeMEHT, paBeH uiau Bbime 50%. Pe3ynbrarel BHITIONHEHHS 3aqaHUN
yactu | mpejacraBieHsl Ha puc. 2.
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Puc. 2

[IpoBeneHHBIN aHANM3 MOKa3all, YTO cojAepkaHHe ydeOHoro mpeamera «buomorus» Ha
0a30BOM ypOBHE OCBOEHO, a yMEHHs C(HOPMHUPOBAHBI TOJBKO Yy 9K3aMEHYEMBIX M3 TPYMI C
OTIIMYHOM U XOpOIIEeH TMOATOTOBKOW. YYacTHHKaMU W3 TPYMIbl C YIOBIETBOPUTEIHHOU
MOJATOTOBKOM 0a30Bble OHMOJOTMYECKHE 3HAHUS B I1EJIOM OCBOEHBI, HO HaOIIOAI0TCA
CYIIECTBEHHBIE HEJOCTAaTKH B Pa3BUTHH YMEHHUH. YYaCTHUKAMHU JK3aMEHa C MHHHUMAJIbHBIM
YPOBHEM TMOJTOTOBKHM OMOJIOTUYECKOE COJEp’KaHHE MPAKTUYECKH HE OCBOEHO, a YMEHHUs He
c(OpMHUPOBAHBI.

Bricokue pe3ynbTaThl BO BCeX IpyInax MOJIYYEHbI 3a BBIIOJIHEHHE 3aJaHuil 0a30BOTrO
ypoBHS JuHMM 2 (cpegHuil pesymbrar — 68,1%) u 21 (76,1%), rme TpeboBanock
POAHAJIM3UPOBATh PE3yJIbTaThl HKCIEPUMEHTA 0 ONUCAHMAM, JaHHBIM B rpaduyecKoi Wiu
TabnuaHou (hopme.

JIvHUHM 3aJaHuil ¢ MHOXECTBEHHBIM BbiOOpoM 7 (61,1%), 9 (61,8%), 12 (65,3%),
15 (72,6%), 17 (71,9%) u nunus 3aganuii 11 (73,4%) Ha yCTaHOBIICHHE MOCIIEAOBATEILHOCTH
OMOJIOTHYECKUX TAKCOHOB TaKXe HMEIOT BBICOKHE pE3yJbTaThl BBIOJHEHMS YYaCTHUKAMU
u3 rpynn 2, 3, 4.

VY4YacTHUKM W3 TPyNn € OTIMYHOM M XOpOIled MOJrOTOBKOW MpPOJEMOHCTPUPOBAIN
yYMEHHE pelaTh OMOJOTHYECKHE 3a]jaul 110 T'eHeTUuKe U nuToioruu (3aganus 3, 4 — 97% u 84%
COOTBETCTBEHHO), B TO BpeMs KaK YYAaCTHUKHM Tpynn u3 | W 2 mMoKas3aau HU3KHE PEe3yNbTaThl
(15-27%, 46-56% cOOTBETCTBEHHO).

K uncny «pobieMHbIX» 3a1aHui 0230BOT0 YPOBHS OTHOCATCS 33/1aHUS JIMHUM | 110 Teme
«MeTopl HAy49HOTO TO3HAHUS. YPOBHH OpraHW3aldy U MPU3HAKU JKUBOTO». B 3THX 3amaHusIx
TpeOOBAJIOCH MO MPEIOKEHHBIM HMPUMEPaM ONpPEeNUTh YPOBEHb OpPraHU3alluM WM MPU3HAK
JKABOTO, YCTAHOBUTH METOJl OWOJOTHYECKOTO wuccienoBaHuss. CpemaHuil pe3ysibTaT COCTaBHII
59%. Bo Bcex rpynmax pe3yiabTaTbl BHIIIOIHEHHUS 3TOTO 3aJlaHHs OKA3alIuCh HUXKE Pe3yJIbTaToB
0 JPYTHM 3aJIaHHSIM.

TpynHbIMU OKazaiuch W 3aJaHUs JUHUU 5, A€ MO PUCYHKY TpeOOBaJOCh YCTaHOBUTH
OHMooTNYecKnii OOBEKT WIIM TPOIECC HAa KJIETOYHOM M OpPraHW3MEHHOM YpoBHsX. CpemHuii
pe3ynbraT coctaBui 54,8%, a B rpynne ¢ yAOBIETBOPUTENBHON OArOTOBKOM — TOIBKO 50%.

3amaHusi TIOBBIIIEHHOTO YPOBHS CIIO)KHOCTH Ha YCTaHOBIIEHHE COOTBETCTBHS U
MOCJIEIOBATEIbHOCTH OUOIOTHYECKUX OOBEKTOB, NMPOLIECCOB, SIBICHUH BBIIOJIHUIN B CPEAHEM
39-49% y4acTHUKOB. YMEHHUSI CpaBHUBATh OMOJIOTUYECKUE OOBEKTHI, MPOIECCHI, SBICHUS U,
YCTaHABJIMBATh UX IOCIEIOBATEIBHOCTh C(HOPMUPOBAHBI TOJIBKO Y YYAaCTHHUKOB HK3aMEHa C
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XOpOUIeH U OTIMYHOU IOATOTOBKOM. Y YYaCTHUKOB C YAOBJIETBOPUTEIBHOM M MUHUMAIbHOU
HOJATrOTOBKOM 3TH YMEHHUS C(OPMHUPOBAHBI IJIOXO.

[IpakTuecku BO BCeX IpyIIax BbI3BaJM 3aTPyAHEHUs 3agaHus JuHuil 6 u 10 Ha
YCTAHOBJIEHHE COOTBETCTBHSI MEXKAY M300paKeHHBIMU Ha PUCYHKE OOBEKTaMU WM MPOLIECCAMU
U MX XapakTepucTukamu (cpeaHuit pe3ynbrar — 41% u 39% cOOTBETCTBEHHO).

Pe3ynbraThl BbINONHEHHs 3aJaHUi yacTH | 0a30BOro M MOBBIIEHHOTO YPOBHEH Yy
YYaCTHUKOB M3 IPYNIbI 4 pacnpeae/uinuch B nuana3one 88—98%, a y y4aCTHUKOB U3 TPYIIIBI 3 —
B muana3one 65-90%. DT1o oOBsCHsAETCA Kak ITyOMHON M CHCTEMHOCTBIO 3HAHUU MO OMOJIOTHUH
ATHUX YYaCTHHKOB 9K3aMEHa 110 CPAaBHEHHUIO C OCTAJIbHBIMU, TaK U BBICOKOU auddepeHuunpyromeit
CHOCOOHOCTBIO 33JJaHUM C KPATKUM OTBETOM.

VY4YacTHUKH U3 TPYIIIBI 2 JTOCTUTIIN 3asBJICHHOTO YPOBHS U MIOKa3alu CPOPMUPOBAHHOCTH
3HaHUW U TpeaMEeTHBIX yMeHHuil (Bbiie 50%) Mpu BBINOJIHEHUU 3aJaHUil 0a30BOrO ypOBHS
U YaCTUYHO TOBBIIICHHOTO YpoBHs. MHTepBas BBIMOMHEHHS 3aJaHUi YacTh | B 3TOM Tpyrmime
coctaBuil 36-69%. Bmecte ¢ TeM OHM MOKa3alM HU3KHE Pe3yJbTaThl 3a BBINOJHEHHUE 3aJaHUN
muHui 5, 8, 10, 13, 19, 20.

VY ydacTHMKOB U3 Tpynn 1 u 2 oka3anuck 0ojiee HU3KHE PE3yNIbTaThl, U OHU B OOJbILEH
CTETICHU 3aBUCEIIN OT COJACPKaHMsI, TUTIA 33aHUsl U HAIMYMS PUCYHKA. YYaCTHUKU U3 TPpymIbl |
IPOIEMOHCTPUPOBAIM (PparMEHTapHbIE 3HAHMS IIPU BBIOJHEHUHU 3a/laHUM Kak 0a30BOro, Tak U
ITOBBIILIEHHOT'O YPOBHEU CII0KHOCTH.

AHanu3 pe3ynpTaToB 3aJaHUi 4yacTu 1 MO3BOJIAET CAeNaTh BBIBOJA O TOM, BBIIOJIHEHUE
3aJJaHAi Y9aCTHUKAMH dK3aMeHa CYIIECTBEHHO 3aBUCHT OT (POpMEI ero mpeabssieHus. Kak u B
IpeabLAyIINe rojibl, HauOoJIbIIME TPYAHOCTH BBI3BAIM 3aJJaHMs HA YCTAHOBJIEHUE COOTBETCTBUS
U TI0CJIEIOBATEIBHOCTH OMOJIOTHYECKUX 00BEKTOB U mporeccoB. Kpome Toro, 3aganus 6a30Boro
YPOBHsI, B KOTOPBIX TpeOOBAJIOCH PEUIMTH 3a/ady, CaMOCTOATENIBHO CHOPMYIUPOBATH OTBET,
3anycaTh YMCIIO WJIM TEPMHUH, BBIOJIHEHBI ¢ 00Jee HU3KMMH pe3yabTaTaMH, YeM 3aJaHHs C
MHOECTBEHHBIM BBIOOPOM.

B vactu 2, kak ¥ B TpeIpAyIINE TOJBI, TPEAIaraloch CEMb 33JaHUH BBICOKOTO YPOBHS
cnoxHocTH (nuHMM 22-28). Ha puc. 3 moka3aHbl pe3ynbTaTbl BBIIONHCHUS 3aJaHUN C
Pa3BEpHYTHIM OTBETOM YYaCTHHKAMH SK3aMeHa C Pa3INYHBIM YPOBHEM MO OTOBKH.
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ITokazanu BeIcOKHE pe3yiabTaThl B HHTEpBaie 70-94% TONBKO y4aCTHUKU U3 TpyNHIsl 4.
YyacTHUKM W3 Tpynmbl 3 TOJBKO MO 3amaHusMm 22, 23, 24, 27, 28 mnpoaeMOHCTPUPOBAIU
OCBOCHHME OWOJIOTUYECKOTO COJepKaHUs U CcHOPMUPOBAHHOCTH yMeHUH. PesynbraTs
BBIIIOJIHEHMS 3a/IaHUM 4acTH 2 B 3TOM IpyIIe pacnpeaeniuch B uHTepBaie 37-63%. Camble
BBICOKME PE3Y/IbTaThl B ATHX TpPYIIax MOJIYYEHbI 3a 3amaHus 24 — aHanu3 OMOJIOTHYECKOTrO
TEKCTa U 28 — pelIeHre FT€HETUYECKUX 3a/1a4.

DK3aMeHyeMble W3 TPYHNbl 2 HU 1O OJHOW JIMHUM 3aJaHUil HE NpPUOIM3WINCH K
3asBJICHHOMY YPOBHIO OCBOEHHUSI COOTBETCTBYIOIIETO Y4EOHOIO COJEp)KAaHUS U OBJIAJCHUIO
COOTBETCTBYIOILIMMU YMEHUSIMU: CPEIHME PE3YNbTAThl BBINOJIHEHMS 3aJaHUM y 3TOM IpyMIIbI
oKazayimch B uHTepBasie 12—-33%.

VYyacTHUKM U3 rpynnsl 1 mokasanu camble HU3KUE PE3YJIbTAThI 10 BCEM 33JaHUSM YacTH
2. X BBINOJIHEHUE COCTaBWJIO B CpelHEM MeHee 9% He3aBUCMMO OT Tuma 3ajaHus. B stoi
rpymnmne OOJBIIMHCTBO YYAaCTHUKOB HE IMPHCTYNAIO K BBIMOJHEHHUIO 3aJaHUN C Pa3BEPHYTHIM
OTBETOM.

Haubonpimme 3aTpyHEHUS BO BCEX TPYIIAX BBI3BAIN ABPUCTHUECKUE 3aaHUS B IMHHIX
25 u 26, rae TpeOOBaNIOCh AaTh pPa3BEPHYTHIM, apryMEHTUPOBAHHBIH OTBET, MPUMEHUTH
TEOPETUYECKHE 3HAHHS Il OOBSACHEHHsS] OMOJIOTMYECKHX IPOLIECCOB M SIBICHHU MO OJ0KaM
«MHoroobpasue opraHu3smMoB», «UerqoBeK © ero 370poBbe» (MUHHA 3amaHuii  25),
«OBOITIOIMOHHOE YueHHE» U «DKOJIOrHs» (JIMHUS 3a1aHuii 26).

BeinonHenue 3THX 3ajaHuMl y ydacTHUKOB M3 rpymmsl 4 cocraBuino 70-74%, a us
rpynnsl 3 — B uHTepBanie 37-64%. YMeHus aHaIU3UpPOBaThb U OOBICHATH OHMOJIOrMYECKUE
IpPOLIECCH U SIBJICHHS, apryMEHTHPOBaTh W MPHUBOAWTH JOKasaTeiabcTBa (uHHH 25, 26)
OKa3aJIMCh MeHee C(HOPMHPOBAHHBIMU, YEM YMEHHUS AHAIM3MPOBATH TEKCT M HCIPABIATH
omnOKu (uHUs 24), pacrno3HaBaTh HAa PUCYHKaX OOBEKTHI M MPUBOJAUTH MX XapaKTEPUCTHKHU
(iuHus 23), pewaTh CIOXKHBIE 33Ja4d M0 LUTOJIOTUM U reHeTuke (inHuu 27 u 28), OCBOUB
OIIPECIICHHBINA aITOPUTM.

WnTtepec ang aHanu3a MNpEACTaBISAIOT PE3YJbTAaThl BBIOJHEHUS MOJIUTOMUYECKUX
3aJJaHUi pa3IMYHOTO YPOBHS CIOXKHOCTH. B yacTu 1 Takux 3amanuii Obuto 17, a B yactu 2 — Bce
7 3agaHuid. VX BBINOJHEHHME CYIIECTBEHHO 3aBHCHT OT YPOBHS IMOATOTOBKHM BBITYCKHHKOB U
pasn4aercsi BO BCeX YeThlpex rpymnnax (puc. 4).
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Puc. 4

VYyacTHUKM U3 rpynnsl | BBINONHSUIM 3TH 3a1aHus yactu | vame Bcero Ha 1 Gamn (15—
50%), a MakcuMmaJibHble 2 Oasula nmonydmiu B cpeaneM MeHee 20% ydyacTHukoB. He BbImoIHMIN
3amanust U nonyumnn 0 GamoB 30-80% yuacTHukOB. 3a 3afaHus 4acTH 2 C Pa3BEpHYTHIM
OTBETOM MakcuMalbHble 3 6amia nomayuymio menee 0,1% yuacTHUKOB, 2 Oamna — meHee 2%, a 1
6amt — oxono 5%. He BeimonHmuio 3aganus 4actu 2 6osee 87% y4acTHHKOB.

B rpynme 2 3a 3aganus 4acTi 1 MakcUManbHOE KOJIMYECTBO OAIOB «2)» MOIY4NIIO MEHEe
25-55% yuactHukoB, 1 Gamn momyumnu B cpeaneMm 20-40% sk3ameHyeMbix. B aToii rpymme
BBIMIOJIHEHHE CYIIECTBEHHO 3aBUCEJI0 OT IPOBEPSEMOr0 COJCpXKaHHUA W THUMA 3aJlaHHs.
PesynbraThl 110 3a7aHUsIM 9acTH 2 3HAYUTENBHO HWKE. Tak, MakcMMallbHbIE 3 Oaiuia Moy YuiIun
okoJ10 4% sK3aMeHyeMbIX, a 2 6ayuia — B cpeaHeM 15% ydactHukos, a 1 6amn — 34%.

B rpynme 3 MakcuMallbHOE KOJIMUYECTBO OAIOB «2» 3a 3amaHus yactu 1 momyqdwim B 60—
80% yuactHukoB, 1 6amn — B cpemem 25% (20-30%). PasHuiia pe3ynbTaToB BBIOJTHEHHUS
3a/laHuil pa3HbIX TUIOB COCTaBWIIa B cpeAHeM He Ooiiee 5%. 3a 3a/1aHus 4acTu 2 C pa3BepHYTHIM
OTBETOM MakcHUMaibHble 3 Oamna momyumno B cpemHeM okono 30% (20—40%) yuacTHHKOB,
MpUYeM B OCHOBHOM MaKCHUMaJbHbIE 0auIbl TOJIYUYCHBI 3a 3afaHus 22 (aHaJIu3 SKCIIEPUMEHTA),
27 (3amaya mo uuTonoruu), 28 (3amaya mo TeHeTuke). 2 Oamra mnomyunnu 20-40%
sK3aMeHyembIX, a 1 Gamn — 23%. Haubonee TpyaHBIMU OKa3aJiUCh KOHTEKCTHBIE, MTOWCKOBBIC
3amanus JTuHUAN 25 u 26. 3a 3amaHus nuHUM 25 MakcumanbHble 3 Oamna momyuywnu 10,8%
YYaCTHUKOB, JINHUU 26 — 8,4% ydacTHUKOB ¥ () OaJUTOB 32 3TH 3a1aHus B cpeaaeM — 34%.

HauOosnee BbICOKHE pe3yNbTaThl 110 BCEM 3a/laHUsIM PaOOThI MOTyYeHbl YYaCTHUKAMU U3
rpynnsl 4. 3a 3afaHusl ¢ KpaTKUM OTBETOM 4YacTH | mMakcuMasibHble 2 Oana moiyduio Oosee
73% »osx3amenyemblx, a 0 Oamnr — ™eHee 1% ydacTHUKOB. Pe3ynbTaTel BBIIOJHEHUS
MOJIABJISAIONIETO OOJIBIIMHCTBA 3aJaHWK STOW YacTH HWMEIOT TPUOIU3UTEIHHO OJWHAKOBBIE
CTaTUCTHYECKUE JaHHble. Y YYAaCTHMKOB C OTJIMYHOHM IMOJATOTOBKOW B OJMHAKOBOW CTENEHU
Xopomo chopMUpOBaHBl pa3HOOOpa3HbIC 3HAHHWS W YYEOHBIE YMEHHWs, IMO3TOMY TEMaTHKa U
dopma npeabsBIEHHS 3alaHU B JAHHOM CiIydae HE MMENU CYIIECTBEHHOTO 3HaueHus. B »Toi
TpyIIe TOJy4eHBl CaMble BBICOKHE pe3yJbTaThl M MO 3aJaHUsAM dYacTh 2. MaKcHMalbHbIE
3 6ata nonyunian 64% sk3aMmeHyembIX, a 0 6am1oB — okono 3%.

Jlig  mpeojioyieHuss MHUHHUMAJIbHOIO TOpOora peKoMeHJyercs Oojiee  TIIATeIbHO
npopabbITaBaTh yueOHbII MaTepuai 1o paszaeny «O01mas OHoIoT s, UCTIONb3Ys Ul 3TOW LeNn
yuyeOHUKH 0a30BOro ypoBHs, Tak Kak ocHOBHOM marepuan KMM EI'D wactu 1 HampaBieH Ha
MPOBEPKY UMEHHO 3Toro coaepkanus (12—13 3amanuit uz 21). Kpome toro, ciemxyer oOpaTuTh
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BHUMaHHE Ha M300pakeHne OMOIOTrHYecKuX 00BEKTOB U mporeccoB. Ha ypokax Ouosoruu npu
orpoce 00yJaIOMMXCsS MOXKXHO PEKOMEHJ0BAaTh UCIIOJIB30BaTh PACcCKa3 MO PUCYHKY.

[Tpu moAroToBKe K SK3aMeHy JJIs MOJMydeHHs O0Jiee BHICOKHX PE3yIbTaTOB HEOOXOIUMO
UCIIONIb30BaTh YYEOHMKH TOJBKO YIIIYOJEHHOTO YPOBHS, a TaKXKe OpraHH30BaTh HMOBTOPEHHE
y4eOHOro marepuaia 3a Kypc OCHOBHOW IIKOJBbI. DTOT Yy4eOHBIM MaTepHall MOXET OBITh
BKJIIOUCH B YPOK INPH M3YyYCHUH TAaKUX TeM oOmiell OMoJoruu, Kak «IBOJIOIHOHHOE y4YEHHE.
OBononMs  OpraHuyeckoro wmupay, «OCHOBBI 3KojOrumM». lIpM H3ydeHUH BOMPOCOB
AQHTPOIOreHe3a MOKHO OpraHM30BaTh NMOBTOPEHHE MaTepHala MO AaHATOMUM W (U3HOIOTUH
YeJI0BEKa.

Ha ypokax Ouosiornu HeoOXOAMMO dallle MCHOJIb30BaTh aKTHBHBIE METOIBI OOydYeHHs,
CTaBUTh TIEpe]l OOydYaloUMMHCSA TNPOOJIEMHBIE BOMPOCH, MpEUIaraTth 3aJaHusl MOUCKOBOTO
xapakrtepa. [Ipu BeIIONIHEHHN TaOOPATOPHBIX OIMBITOB HEOOXOAMMO IpeIaraTh aHaJIHM3UPOBAThH
pe3ysbTaThl IKCIEPHUMEHTA, HAXOAWUTh 3aBHCHMBbIE M HE3aBUCHMBbIC INEPEMEHHBIC. YUYUTEIIO
HEOOXOMMO dYalle BKJIIOYaTh B YPOK TaKHe BHJbI CAMOCTOATEILHON padoOTh, Kak pabora c
y4eOHUKOM W HAy4YHO-TIOMYJISIPHOW JIUTEpaTypol, aHaan3 OMOJOTMYECKHX TEKCTOB, OTBETHI Ha
npoOJIEMHBIE BOTIPOCHI.

Kak 6pu10 0oT™MeueHo Boime, MmojaepHusaius KM EI'D o 6uonorun B 2022 r. BeI3BaHa
nepexooMm Ha KOHTpoab AoctwkeHus @I'OC. B coorBerctBun ¢ ®I'OC akieHT B 00yueHuun
HA YpOBHE METaNpeAMETHBIX TpeOOBaHWI K pe3ylbTaTaM CIelaH Ha OBJaJCHUU
00yJaromuMuUCsT HaBBIKAMH ITI03HABATEIILHOW, y4eOHO-MCCIIEIOBATENBCKOH ¥ TPOEKTHOM
NESTENIbHOCTH, HABBIKAMHU  pas3pelieHus MpodsieM, CHOCOOHOCTSIMH U TOTOBHOCTBIO
K CaMOCTOSITEIbHOMY IIOMCKY CIIOCOOOB pELIeHMs] MNPAKTUYECKUX 3a/ady, MPUMEHEHHIO
pa3IMYHBIX METOJIOB Mo3HaHus. [laHHOe TpeGoBaHME B MPEAMETHON 00JacTH peanu3yercs Ha
0a30BOM U yIITYOJICHHOM YPOBHSIX CIICIYIOIIAM 00pa3oMm.

TpeboBanusi k MpeAMETHBIM pe3ylbTaTaM OCBOCHHS OWOIIOTHH Ha 0a30BOM YPOBHE
BKJIIOYAIOT B €05l BJIaJIEHNE OCHOBHBIMHM METO/IaMU HayYHOT'O MO3HAHMSI, HCIIOJIb3YEMBIMU NTPH
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M OKOCHUCTEM: ONHCAaHUE, H3MEpEHHE,
MIPOBE/ICHUE HAOJIOJCHUI; BBIABICHHE W OIEHKA AHTPOIOTCHHBIX W3MEHEHUW B TPHUPOJIE;
c(hOpMUPOBAHHOCTh YMEHUIN OOBACHATH PE3yNbTaThl OMOIOTHYECKUX IKCIEPUMEHTOB, PEIIaTh
3JIeMEHTapHbIe OMOJIOrMYECKUE 3aJauH.

TpeboBanust K MpeAMETHBIM pe3ylbTaTaM OCBOCHHMS OHONOTHM Ha YriyOJeHHOM
YpOBHE BKJIIOYAlOT B ce0s cOpPMHPOBAHHOCTH YMEHHUM: MCCIEI0BaTh U aHAIU3UPOBATH
O61oornYeckre 0ObEKThl U CUCTEMBI; OOBSICHATh 3aKOHOMEPHOCTH OMOJIOTHUECKUX MPOLIECCOB
U SBJEHWH; MPOTHO3UPOBATh IOCJIEJICTBUS 3HAYUMBIX OHOJIOTUYECKUX HCCIEI0BAaHUM;
BBIIBUTATh THUIIOTE3bl HA OCHOBE 3HAHUM 00 OCHOBOIIOJIATAIOMIMX OHMOJIOTHYECKUX
3aKOHOMEPHOCTSIX U 3aKOHaX, O TMPOMCXOKICHUU M CYIIHOCTH IKU3HHU, TJ00aIbHBIX
U3MEHEHUAX B Ouocdepe; MNpPOBEpATh BBABHUHYTHIE THIOTE3bl JKCHEPUMEHTAIBHBIMU
cpeacTBaMu, (QOpMYyIUpYsS IL€JIb HCCIENOBaHUS; BIAJEeTh METOJAaMH CaMOCTOATEIbHON
MOCTAHOBKH OMOJIOTUYECKUX SKCIIEPUMEHTOB, OMUCAHWs, aHAllM3a U OIEHKU JOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTarTa.

[IpoBepka oBIaJieHUs yYaCTHUKAMHU 3K3aM€Ha I103HABaTEIbHBIMH YHUBEPCATbHBIMU
yaeOHBIMU JEeUCTBUSAMU (B (pemepaqbHOM KOMIIOHEHTE TOCYAapCTBEHHBIX O00pa3oBaTeIbHBIX
CTaHJApTOB OHHU OBUIM MpPEJCTaBICHBI B pasjeine obOmey4yeOHbix ymenuil) 8 KUM EI'D mo
ouonoruu mpoBoauTcs ¢ 2017 1., Korga ObLIa TpeaIoKeHa HOBask MOJIENb dK3aMEHAIIMOHHON
paboThl, MCKIIOUABINAs 3aJaHUS Ha BBHIOOP OJHOTO MPABWJIBHOTO OTBETA, YTO MO3BOJUIIO
M3MEHUTH aKLIEHThl BHIHOCHMOTO Ha MPOBEPKY MPEIMETHOTO U METAPEAMETHOTO COJIEPIKaHUS.
JanbHeliniee cOBEpIIEHCTBOBAaHUE MOJENH, PooibkeHHoe B 2021 1., B CBSI3U C MOA3TATHBIM
nepexogqom Ha @PI'OC, m craBmee xopomo 3aMmeTHbIM B cTpykrype KM B 2022 r,
pacCIIMPUIIO BO3MOXHOCTH IO TIPOBEPKE IMO3HABATEIBHBIX BUJOB YHHBEPCATHHBIX Y4EOHBIX
IEUCTBUM.
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TpaauMOHHO CHCTEMHOE 3HAKOMCTBO C METOJIOJIOTHEH HAyYHOTO MO3HAHUS B YUeOHOM
Kypce «buonorus» NPOUCXOAUT HA TEPBBIX ypokax Owonormu B 10 kmacce, mnpu
IPEJICTaBICHUN CTPYKTYpbl HAy4yHOrO METOJa IO3HaHMs. OTO II03BOJIIET, BO-TIEPBBIX,
3aKpenuTh 3HaHMs OOy4yarollMXCsl, IOJIY4YEHHblE B OCHOBHOW IlKOie, 00 OOIIeHayyHbIX
HIMIIUPHYUECKUX MeTOoAax (HaOnrofeHue, u3MepeHue, IKCIIEPUMEHT), BO-BTOPBIX, 03HAKOMHTH C
HOBOM  cHCTEMON  TEOpPETMYECKUX  METONOB  (aHanM3, CUHTE3, abcTparupoBaHHeE,
MoJieinupoBaHue u Ap.). Ha stane nepBoHa4aqbHOr0 03HAKOMIIEHUSI BaKHO CTPYKTYpPUPOBATH
IpPEJCTAaBICHU O KaXIOM HU3 IPUBEJCHHBIX METOAOB, a TAKXKE HAay4YUThb OOy4aroIIMUXCs
[I0JIb30BAThCS MOHATUMHBIM alIapaToM, KOTOpbIH 00ecHedYuT KX I[OHUMaHHUE, HallpuMep,
TaKUX TOHATHM, Kak «THUIIOTE3a», «IIpobiemMay, «(pakT», «KOHTPOJIb», «pe3yJbTary,
«3aBUCHUMas [IEPEMEHHAN», «HE3aBUCUMAs IIEPEMEHHAs» U T.J.

VYraoy6nenue, pacuiMpeHHEe W KOHKPETH3alMs METOJOJOIMYECKUX IOHATUH jaiee
IIPOJOJDKAIOTCS IIPU U3YYEHUH OTAEIBHBIX TeM paszzena «O0masa ouonorus». Hanpumep, npu
n3ydeHun miaBbl «lluTosmorns — Hayka O KIETKE» YYEHHMKM 3HAKOMSTCS C YacTHBIMU
HayYHbIMU METOJaMH, KOTOpbIE HCIOJIb3YIOTCS HEMOCPEACTBEHHO INPU H3YUYEHUU KIETKHU.
K Takum meTtozam B EPBYIO O4Yepeab OTHOCAT XOPOIIO 3HAKOMBIN ydJalllUMCs €1e B OCHOBHOM
IKOJIE METOE MUKPOKONMpoBaHUs. OJIHAKO OrpaHUYMBATHCS 3TUM He cTouT. O0yuaromuxcs
clleflyeT 3HAaKOMHTb C COBPEMEHHBIMH (DU3MKO-XMMHUYECKMMHU METOJaMU: XpomaTorpadus,
ANIEKTpOPOpe3, MEUYEHHBIX aTOMOB, LEHTPU(DYTHPOBAHMS, a TaKKE KYJIbTYphl KIETOK U
pexoMmOuHanTHBIX JIHK. OtnenbHo crnegyer oOpaTUTh BHMMaHUE Ha (PU3MKO-XUMHUYECKHUE
METOJIbl. 3HaKOMCTBO C HUMH HE€ JIOJDKHO OBITh IOBEPXHOCTHBIM. YUHUTENIO CIEIyEeT HE
OrPaHUYMBATHCS OOBIYHBIM MEPEUUCICHUEM YIIOMSHYTBHIX METO/OB, @ IO3HAKOMUTh y4yallluXcs
¢ (pu3MUECKUMH M XMMHUYECKUMHU TPUHIMIIAMH, Ha KOTOPBIX OCHOBaH TOT HJIM MHOW METOI.
Takum oOpa3zom, yaacTcs 3aleiicTBOBaTh COJEpKAHHUE CMEXHBIX €CTECTBEHHO-HAy4YHbIX
NPEMETOB M TPOJIEMOHCTPUPOBATh MEKIPEAMETHBIE CBS3H, YTO OyAeT CHocoOCTBOBAThH
0CO3HAaHHOMY TTOHUMAaHMIO KU3HEIEATEIbHOCTH KJIETKH, B OCHOBE KOTOPOIl JiexKaT pU3nvecKre
Y XUMUYECKHUE MPOLIECCHI.

JlanpHelilee MoJIHOLIEHHOE OOpalleHHe K HayyHbIM METOJaM B Ipoliecce 00ydeHus
IPOUCXOIUT MPU U3YYEHUU TeMbl «['€HeTHKa — HayKa O HACJEeJACTBEHHOCTH M U3MEHUYMBOCTHU
opraHu3MoB». B wacTHOocTH, TmIpernojaBaTeNio cleayeT MOAPOOHO OCTAHOBUTCS Ha
TUOpPUA0TIOTMYECKOM MeTOJIe (MMEHHO KaKk HaydHOM METOJE), KOTOPbIM B UCTOpUM OMOJIOTUN
CTaJl MO-HACTOSAIIEMY NEPBBIM, MTOJHOLUEHHBIM, KIACCUYECKUM 3KCIEPUMEHTOM IO U3YYEHHIO
TeN KUBOW MPUPOJbl. BaXkKHOCTH TaKOTO MOAPOOHOr0 U3YUYEHHUs METOoAa OOBSCHSAETCS TEM, UTO
OH TO3BOJSET AHAIN3UPOBaTh TE€HETUYECKHE TPU3HAKKM  OPraHU3MOB, IPOBOJIUTH
KOJIMYECTBEHHBIA yYeT, MOJIydaTh CTaTUCTUYECKH JIOCTOBEPHBIE PE3YNbTAThl, aHAIU3UPOBAThH
UX, BBIBOJUTH 3aKOHOMEPHOCTH, (POPMYyITUPOBaTh OMOJIOTHYECKHE 3aKOHBI U HayYHbIE TEOPHH.
B nenax pacmupeHuss 3HaHHH O BO3MOXHOCTSX COBPEMEHHOM TE€HETUKU OOydaroumxcs
CJIelyeT 03HAaKOMUTh C APYTMMU METOaMU HayKH, HAalIpUMeEp LUTOJOTUYECKUMHU (U1 aHAIIN3a
KapUOTHUIIOB, KOJIMYECTBA M KayecTBa XpPOMOCOM), a TakKe C TPYNIOH MOJEKYISIpPHO-
TeHEeTHYECKUX METOOB Ha IpuMepe ogHoro u3 Hux. Hambosee >pdexTuBHBIMU criocoOamu
3HAKOMCTBAa MOTYT BBICTYNAaTh HEOOJBIIME BHICOPPArMEHTHl C XOPOIIMM METOAUYECKUM
KOMMeHTapueM. bonblioe no3HaBaTeIbHOE 3HAYEHHE, ISl TOHUMAaHUS POJIM HAy4YHOTO METOoAA
B OHOJIOTMH, MMEET O3HAKOMJIEHHE C pa3HOOOpa3sHbIMU METOJaMU H3y4YEHHs] TE€HETUKU
YeJ0BEKa, TaK KaK OHM HAIJISAHO U yOeIUTENbHO JAEMOHCTPHPYIOT MPAKTUYECKOe 3HAYCHHE
POJIM HAYYHOT'O METO/Ia B TIO3HAHUU BCETO )KUBOTO.

B 11 knacce yrayOneHue M pacuIMpeHHEe 3HAaHMH O HAyyHBIX MeTojxax OyayT
MIPOJOKEHBI B TeMax «MakposBosonus» U «Bo3HUKHOBEHHE U pa3BUTHE )KM3HU Ha 3eMIIe».
B coBpemenHoli Ouonoruu, 3aHMMAaroUIelcs MpoOiieMaMH H3YyYEHHS OHBOJIOIMH SKUBOM
OPUPOJBI, IIMPOKO TPUMEHSIOTCS HE TOJBKO TPAAUIMOHHBIE — TaJIEOHTOJIOTHYECKUE,
IMOPHOIOTUYECKHE, CPAaBHUTEIHLHO-MOP(OIOrHYECKre, HO U COBPEMEHHBIE — MOJIEKYJISPHO-
OMOXMMHUYECKHE, TEHETUYECKHME W MaTeMaTHMYeCKHE METOJbl H3YUEHHUS DSBOJIIOLMOHHBIX
nporeccoB. [Ipy 3HAKOMCTBE € 3THM MHOT00Opa3WeM METOJOB YYHTEII0 HEOOXOIUMO He
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TOJIBKO JaTh OINpPEAEIEHUE KaKIOT0 M3 HUX, HO M IOKa3aTh MX IPAKTHYECKOE NMPUMEHEHHUE,
ONPENEIUTh TPaHULbl UCIOJIb30BAHUs, NMPEUMYIIECTBA U HENOCTATKH KaXKIOTr0 METoAa IpH
(GopMyIMpPOBaHUU OKOHYATENILHBIX BBIBOAOB. [lomo0OHast geranm3anusi MOMOXKET TIyOke
MOTPY3UThCA B MPOOJIEMbI MMO3HAHUS SBOJIOIUH KMBOU MPUPOIbI, YETUE MOHATH MPUUYUHBI U
3aKOHOMEPHOCTH B Pa3BUTHUH KU3HU Ha 3eMIIE.

3akJIounTENbHAsA TEMA, B KOTOPOU Pa3BUBAIOTCS MPEACTABICHUS O HAYYHBIX METOAAX, —
«OcHOBBI 3KO0JOTMU». B COBpeMEHHOW SKOJOrMM YYEHBIE HCIOJB3YIOT MHOKECTBO
SMIIUPUUECKUX M TEOPETUYECKUX HAYYHBIX METOA0B. Takoe MX pa3HOOOpaszue MO3BOJIMUT Ha
YpOKax HE TOJBbKO 3aKpPEIUTh YK€ MU3BECTHBIE METO/bI, HAIIPUMEp MOJIEBOE HAOINIOJECHNE WIH
OMOJIOTUYECKHI SKCIEpUMEHT, HO U MOAPOOHO OCTAHOBUTHCS HA PACCMOTPEHHUU METOoja
MoienupoBanus. DopMupoBaHUe MPEACTaBICHUH 00 3TOM MeTo/ie Hanbolee y1o0HO oKa3aTh
Ha YpPOKax MpH U3YYEHHUH SKOJIOTHH MOMYJISIHI, COOOIIECTB U IEJIbIX SKOCHCTEM.

JUia nydiiero NOHHMMaHUS OCOOEHHOCTEM paccMaTpUBAeMbIX HAyYHBIX METOJIOB,
UCIOJIb3YEMBIX B OMOJIOTUYECKOM HayKe, IPU U3yYEHUH YIOMSIHYTHIX BBILIE TEM y4allluMcs Ha
ypOKax MOXHO TPEJIOKUTh pazHOOOpa3HbIE TMOMCKOBBIE BOMPOCHI M OTHAEIBHBIC 3aJaHMS.
Hamnpumep, npu M3ydeHHMM XMMHYECKOIO COCTAaBa KJIETKH MOXHO MPEIJIOKUTh OTBETUTH Ha
Bonpockl: «KakumMu meTogamu ObLIO ONPENENIECHO COAEpkKAHME TOTO WM MHOTO 3JEMEHTA B
KJIIETKE, CoJiepKaHue Oelka B KJIETKe; KAKOB aMUHOKHUCIIOTHBIN coctaB O6enka?» s orBera Ha
3TH W TOJOOHBIE BOIMPOCHl YYCHHWKH IOJDKHBI OyIyT TpPUBJIEYb 3HAHHS, MOJYYCHHBIC IPU
3HaKOMCTBE C METOJaMH Ha MPEeAbIAYIINX YpoKax OWOJIOTHH, a BO3SMOXKHO, U YPOKAaX XUMUU U
buzuku.

B 1menax oTpaboTku OONBIIMHCTBA METOJOJIOTMYECKUX TMOHSATUH, a Takke
pa3HOOOpa3HBIX MCCIIEI0BATENbCKUX YMEHMM, CBSI3aHHBIX C HUMHU, MPENOJIaBaTeln OUOIOrUU
MOTYT BOCHOJIB30BaThCS OTKPBITBIM OAaHKOM 3aJlaHui, mpeacTaBieHHbIX Ha caiite OI'BHY
«DUIIN». B oTkpbITOM OaHKE BCTpEUArOTCS KaK OTJEJIbHBIE BOIIPOCHI, TaK II€JIbIe 3aJaHus U3
pa3HBIX JIMHUN, TPOBEPSIONINE 3HAHWE KaK YaCTHOHAYYHBIX, TaK M OOIIEOMOIOTHYECKUX
METOJIOB U IPUEMOB.

Hanpumep, 3ananus nuauu 1 ¢ KpaTKUM OTBETOM 4YacTH 1 MpeacTaBieHbI B OTKPHITOM
0aHKe M MOTYT HUCIOJB30BaThCsi B yueOHOM IIpollecce CTapuleil MIKOJbl U MpU aKTUBHOMN
noarotoBke k ['NA.

3nech uMeeTcss TpU TUIA 3aJaHMi: Ha BBIOOp OJHOTO OTBETa W3 YEThIpEX, Ha
MHO>KECTBEHHBI BBIOOp (Ba OTBeTa W3 TMATH), Ha JOMOJHEHHE TaONUIbI (BIUCHIBAHUE
HEJOCTAIOUIer0 TEPMHMHA MO OMKMCAHMIO). Bce 3Tu Tumbl 3aaHuii MOXHO MCIOJB30BaTh MPHU
M3y4eHUN Kaxaou TeMbl. Ha mepBoM sTame npeayiaraercsi UCIOJIb30BAHUE CaMBIX MPOCTHIX
3a/laHuil Ha BBIOOP OJIHOTO OTBETAa U3 yeThipeXx. Ha BrIlonHeHne Takux 3aJaHui 3aTpaurBaeTCs
MUHHUMAaJIbHOE BPEMsI, UX MOKHO PEKOMEHJI0BaTh B KaU€CTBE TPEHUPOBOUHBIX 3a1aHuid. [locne
M3YYEHUs KOHKPETHON TeMbl WM IJ1aBbl MOXKHO HMCIOJIb30BaTh 3aJlaHUSl Ha MHOXECTBEHHbIN
BBIOOD, a MocIe AJIsE KOHTPOJS BCEH TeMbl MPEIJIOKUTh 3aJaHus Ha 3amoiHeHue Ta0nuibl. B
LIEJIOM 3TH 3a/laHusl MPOBEPSAIOT 3HAHUE HAyYHBIX METOJOB BCEX pa3JieloB OMOJIOrMYEcKOi
HayKH, TPU3HAKOB )KMBOT'0, YPOBHEHW OpraHU3allUU KU3HHU.

B ornuuwne ot 3amanuii nuHuu 1, Bce 3amaHus JuHUA 2 W 21 NpOBEpAIOT yMEHHE
AHATM3UPOBATh PE3YyIbTaThl OMOJOTHYECKOTO JKCIIEPUMEHTa WX HaOmojeHus. B 3amaHusx
JUHUM 2 OINKCAaHO YCJOBHE MPOBEICHMS HKCIEPUMEHTAa, a OT O00ydarommxcsi TpedyeTcs ux
MPOAHAIIU3UPOBATh U ONPENETUTh, KAKUE PE3yJIbTAaThl MOKHO OKHUJATh MPU U3MEHEHHH TEX
WJIU UHBIX YCIIOBUU.

B 3aganusix nuaum 21 mnpenctaBieHbl pe3yNbTaThl YKCIEPUMEHTA WM HAOIIOIEHUS B
rpaduueckoil (rpaduku U auarpammsl) U TabauuHoi gopmax. Ot oOyuaromuxcst TpeOyercs
ONpENEeTUTh JBa MPABWIbHBIX BBIBOAA, KOTOPBIM MOMHO cJenaTh MO MPEICTaBICHHBIM
JaHHBIM. 3a 1IeCTh JieT (IMHelKa 3a1anuil ucronb3yercs ¢ 2017 r.) HapaboTaHa METO/IMKA UX
COCTaBJICHUS, a TMPENOAaBaTEeId OTPA0OTAIM METOIUKY MOATOTOBKH K MOJOOHBIM 3a/laHUSIM.
K HacrosmeMy BpeMeHH 3a/1aHusl 3TOM JIMHUM BBINOJIHSIOT B CPETHEM OKOJIO 76% y4aCTHHKOB;
3TO CBUJETEIBCTBYET O TOM, YTO OOJIBIIMHCTBO YYacCTHHUKOB JK3aMEHa BJaJCeT YMEHUSMH

22



IPOBOJUTH aHAJU3 PE3yJIbTATOB, MOJYYCHHBIX B Pe3yIbTaTe SKCIIEPUMEHTA WM HAOIIOICHHS,
Y JIeJIaTh Ha 3TOM OCHOBAHMHM IPABUJIbHBIE BBIBOJIBI.

IIpoBepka yCBOCHMS HCCIIEIOBATEIbCKUX 3HAaHUM W YMEHUH OCYLIECTBIISETCS C
MOMOIIBIO 33JaHUN YaCTH 2 9K3aMEHAIIMOHHOM paboThl. 3a mocieqHue ol pa3padoTYNKaMu
EI'D Obpumm co3gaHbl 3afaHusl [0 IIPOBEPKE BJAJEHUS DK3aMEHYEMBIMU IpUEMaMU
HCCJIE0BATENBbCKON JEATENbHOCTH HAa NPUMEPE KIACCUYECKUX SKCIEPUMEHTOB U3 HCTOPUHU
Ouonorumu.

[IpuBenem npumep 3aganus U3 OTKpbITOro Bapuanta EI'D.

B 1958 r. yu€HpiMM B mpolecce SKCIIEpUMEHTAa ObUI YCTAaHOBJICH ITOJIYKOHCEPBATHBHBIN
npuranun pervmkay JJHK. B xadectBe 00beKTa IKCIIEPUMEHTA HCIIOIB30BATN OAKTEPHIO
KUIIEUHYIO mNalnouky FEscherichia coli. bakrtepun [UTETbHOE BpeMsl BbIpAIIUBAIM Ha
IIATATEIbHON Cpele, COACpIKaleH HYKJICOTHUIBbl C TSKEIBIM HM30TOIOM a30Ta >N, a sarem
TepeBelH Ha cpefy ¢ JErkuM usotornoM ~*N. Kak HasbIBASTCS HCIIONB3yEMbIi B SKCIICPHMEHTE
meton? Kakue uzoronsl azota (N) comepxkanu nenu HoBbix Mosekyn JIHK mocne mepsoro
JIeJIeHUs KJIETKW Ha HOBOM MHUTaTeNbHOU cpene?

DNeMEHTHI OTBETA!
1) xaxnas HoBast Mosiekyna JIHK cocrout m3 onHoO#l mcxogHoH (15N) U OJTHOM HOBOW (14N)
nenu JIHK, cunTe3npoBanHONi 0 NPUHIMITY KOMIUIEMEHTAPHOCTH (Ha Ka)KJOM 1eTH UCXOTHON
moutekyibel JJHK (15N) CUHTE3UPYETCS ApyTas (14N), HEJI0CTAIONIas 1eTh);
2) UCTIOJIb30BAJICS METOJ MEUYEHBIX aTOMOB.

[IpuBenem npumep 3agaHus U3 OTKpbITOro Bapuanra EI'D.
B ucropuu pa3zBuTtHs GMONIOTHU pacCMaTPUBAIOT Pa3HbIE TMIIOTE3bl BOZHUKHOBEHHUS JKU3HU Ha
3emne. Kakue ocHOBHBIE BemiecTBa M CTPYKTypbl, Mo rumnore3am A.W. Onmapuna wu
. XonpelitHa, o00pa3oBajuchb B  pe3ysbTaTe XUMHUYECKOW 3BOJIIOLUMM B  Ipolecce
BO3HUKHOBEHUS XM3HU Ha 3emiie? Kakue ycioBusi criocoOCTBOBAIM ATOMY TIporieccy?
DJeMeHTHI OTBeTa:
BemectBa u CTpyKTYypHI:
1) abMOreHHbIi  CHHTE3 OpPraHMYEeCKHUX BEImECTB (MOHOMEPOB) M3  HEOPraHUYECKUX
COCIUHCHMIA,
2) aOMOTeHHBII CHHTE3 OUOTIOIMMEPOB U3 MOHOMEPOB;
3) oOpa3oBaHMe KOAIEPBATHBIX KaIlellb, MM KOALIEPBATOB, U3 OUOMOIUMEPOB;
4) hbopMupoBaHHe JHITHIHO-OCIKOBBIX MEMOpaH Ha TpaHHIE pPa3HbIX cpelx (BOABL, CYIIH,
BO3]1yXa);
5) obpaszoBaHue MPOOHOHTOB.
Ycnosnus:
6) aneKTpUYecKHe pa3psibL;
7) coHEeYHas paIualvs;
8) BoaHas cpena.

OTBeTsl Ha OTH WU TOAOOHBIE 3aJaHUs TMO3BOJISIIOT TPOBEPUTH MOHMMAHUE
YYaCTHHUKaMH 5K3aMEHa TOHSATHH, OOpa3ymoIIuX CHCTEMY METOJOJIOTHYECKUX 3HAHUM,
BKIIIOUAIONUX B ce0s KOHTPOJIb, OOBSCHEHHE pPe3ydbTaTOB OKCIEPHUMEHTa, THUIIOTE3Y,
nepeMeHHbIE, 3aKOHBI, PAaBUJIa, TECOPUHU U JP.

Haunnas ¢ 2019 r. 8 KUM EI'D no Ouoiornu McHoiab30Bajlach JIMHENKA 3aJaHUNA Ha
MPOBEPKY YMEHUS MPUMEHITh OAWH U3 IUTOJIOTUYECKUX METOJOB B T€HETHKE M IIMTOJIOTHH.
B mHactosmiee BpeMs 3agaHMs aKTHMBHO HE HCIHONB3YIOTCS, OJHAKO OHH MOTYT OBITh
MIPEIOKEHBI yUalIUMCs B y4eOHOM TIpoIlecce MPH HM3YyYEeHWH KOHKPETHBIX TeM. JTO JacT
BO3MOXXHOCTh 3aKPEMUTh 3HAHUS O METOAAaX OMOJIOTMYECKUX HCCIIEeTOBAaHUM, YTO MOBIHUSIET HA
pEe3yJbTaThl BHIMOJHEHUS 3aAaHui 1 u 2.

IIpuBenemM mpumep 3aaHus U3 OTKpBITOro Bapuanra EI'D.
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AHanu3 pe3yabTaTOB HApYUIEHUs CLEIMJICHHOTO HAacleI0OBaHUsI TE€HOB IO3BOJISET
OTPENIETTUTh TOCIICIOBATEILHOCTh PACIIONIOKEHUS TEHOB B XPOMOCOME U  COCTAaBUTh
TeHETHUYECKUE KapThl. Pe3ynbTaThl MHOTOYUCIICHHBIX CKpPEIIMBAHUK MyX JAPO30(III OKA3alH,
YTO YaCcTOTa HapyIICHUs CUCIUICHHS B X-XpoMocoMe Mexay reHamu 4 u B cocrasiser 5%,
Mmexay reHamu 4 u C — 7%, mexny renamu C u B — 12%. Ilepepucyiite npeyioKeHHYIO CXEMY
XpPOMOCOMBI Ha JIUCT OTBETa, OTMEThTE HAa HEW B3aMMHOE pacIoiiokeHue TeHoB A, B, C u
YKQKUTE PpACCTOSTHUE MEXIy HUMHU. byner nu NpoUCXOAUTh C PaBHOM BEpPOSTHOCTHIO
HapyIIeHNe CIEIIJICHUS dTUX TeHOB y caMIIOB U caMOK? OTBET MOSICHUTE.

Cxema X-XpOMOCOMBI
e ]

JJIEMEHTHI OTBETA:

1)

B 5% A 7% C
12%

wi

C 7% A 5% B
12%

2) HapylIEHHE CIEIJICHUS y CaMIIOB U CaMOK IPOMCXOJUT C HEPABHOW BEPOSATHOCTHIO,
TaK KaK y CaMIIOB KpPOCCHUHIOBEp MexAy X- U Y-XpOMOCOMaMH HE IIPOUCXOAMT, a Yy CaMOK
MEXAY ABYMs X-XpOMOCOMaMU IIPOUCXOMMT.

B 2022 r. B wacte 2 KM EI'D mo Ouosnorum ObUta BBEJeHA JHHEHKa 3aJaHUN TIO
METO0JIOTUHU SKCIIEPUMEHTA (3aJaHUs JTUHUU 22).
[IpuBenem nmpumep 3agaHus U3 OTKpbITOro Bapuanra EI'D.

VY4EHbIil MPOBEN IKCIEPUMEHT CO CIIOPTCMEHAMHU-I00pOBOJIbLIAMH, OCYIIECTBISIBIIMMHU
noabEM B TOpy B JBa 3Tama. Y TPYHNbl CIOPTCMEHOB TPHXKJIBI OCYILECTBIISIN 3a00p KPOBH:
nepBbIil pa3 Ha BeicoTe 300 M — 110 morbEMa B TOPHYIO JIEPEBHIO HA BHICOTY 2135 M Haj ypoBHEM
MOpsI; BTOPOM pa3 — 4epe3 TpU HENEIH MPOKUBAHUA TaM; TPETUN pa3 — MOCJEe BTOPOro drana —
BOCXOkJleHUs1 Ha BbicoTy 4050 M. B anHanu3ax olieHMBalM KOJUYECTBO 3PUTPOLMTOB BO BCEX
oOpa3iax KpoBu (cM. TabIUILy).

KonnuecTBo 3puTponuToB,
3a00p KpoBU MIH/MM®
ITepBorit 55
Bropoit 7,2
Tperuit 8,1

Kakoit mapamerp ObUT 3a7aH JKCIEPUMEHTATOpPOM (HE3aBHUCHMMAs TIEPEMEHHas), a KaKou
napamMeTp MEHsUICS B 3aBUCHMOCTH OT 3aJJaHHOro (3aBucuMas mnepeMeHHas)? Hcexoxs wus
(GYHKIIMH 3pUTPOIIMTOB B KPOBH, 00BSICHUTE HAOII0aeMOe U3MEHEHHUE ITapaMeTpa KPOBH.

DJIEMEHTHI OTBETA:

1) HezaBucuMas (3aaBacMasi SKCIICPUMEHTATOPOM) TEPEMEHHAsi — BBICOTA HaJl YPOBHEM MODSI;
3aBucUMasi (M3MEHSAIONIAsACS B 3aBHCHMOCTH OT 3aJaHHOW) MEpeMEHHas — KOJMYECTBO
DPUTPOLIUTOB B KPOBHU (O0JIHCHBI ObIMb YKA3AHbL 00e nepemeHHble),

2) SPUTPOLUTHI TPAHCTIOPTUPYIOT KUCIOPOJI K KIIETKaM;

3) ¢ yBenmMYEeHHWEM BBICOTHI HAJ YPOBHEM MOpS MapIUAIbHOC JaBICHHE KHCIOPOJa
(KOHIIEHTpAIKs KUCIOPOAa) B BO3AYXE YMEHBIIIACTCS;
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4) nasi KOMIICHCAIIMU KUCJIIOPOAHOTO TONOJaHMsl (THIIOKCHH) KOJMYECTBO J3PUTPOLUTOB B KPOBU
YBEJIMYUBAETCSL.

Bce npuBeeHHbIe 331aHKA, @ TAKKE MHOXKECTBO JIPYTHX, KaK ObLJIO YKa3aHO BBIIIE, MOKHO
HaTU B OTKpbITOM Oanke 3amanuii EI'D u ncnonb3oBarh B yueOHOM Ipoliecce MPpHU OpraHu3aluu
TEKYIIEH, TPOMEKYTOYHOM U UTOrOBOM MPOBEPOK 3HAHUI U YMEHUH Y 00yJaromuxcs.

[TpuBenennple puMepsl 3aganuii o Monepauzanun KM EI'D mo O6uonoruu Hampsmyro
CBSI3aHBI C TIO3TAITHBIM MIEPEX0A0M CHCTEMBI 00pazoBanus Poccuiickoit @eneparmu na @I'OC.

B 2023 r. miaHupyercs paclIMpUTh JUHEHKHA SKCIEPUMEHTAIBHBIX 3aJlaHuid 10 ABYX
muauii — 22 1 23 (cMm. geMoHcTpanuonHbii Bapuant KM EI'™D 2023 r.).

[ToHuMas akTyaabHOCTh HPOOJIEMBI, MPENOJaBaTeIsiM OWOJIOTUU MTPEIJIAraeTcst P
METOJUYECKUX pEeKOMEHAalUui Mo (OpMUPOBAHHIO B Y4eOHOM Ipolecce y 0oO0ydaroumxcs
BEIYLIUX UCCIIEI0BATENbCKUX KOMIIETECHIIUM.

CoBpeMeHHasi Hayka [JEpKUTCS Ha OIpPEACIICHHOW METOJOJIOIMU — COBOKYITHOCTH
UCIIOJIb3YEMBIX METOJIOB U YueHHUsI 0 MeToze. «MeTon» (0T rped. MeTo0C — IyTh K 4eMY-JIn00)
03HAa4YaeT COBOKYITHOCTh NPUEMOB U OIEpaluil MPaKTUYECKOTO M TEOPETUYECKOro ACHCTBUS,
HAMpaBJICHHOTO HA JIOCTHKECHUS KaKOH-THOO0 1eJH, pelIeHHst KOHKPETHOM 3aJjauu, T.€. OCHOBHOM
Croco0, ¢ MOMOIIBI0 KOTOPOTO MPOBOAUTCSA HCCIENOBaHHE (METOJl HAlpaBlIeH HA OBJIAJICHHE
00BEKTOM).

B Haubonee momHoM u «paUHUPOBAHHOMY» BHJE HAy4YHBIH METOJ MPEICTABICH B
COBPEMEHHOM €CTECTBO3HAHMHM ((PU3UKa, XUMHSI, OUOJIOTHs, ACTPOHOMHUS, TE€OJIOTHS, PU3UIECKast
reorpadus).

K xapakTepHbIM yepTaM COBPEMEHHOI0 HAy4HOT'O METOJIa OTHOCST:

1) cTpemiieHHE K YETKOCTH U OJJHO3HAYHOCTH (DOPMYJIMPOBAHUY TIOHSITUHN TPU OMUCAHUU
METO/Ia U pe3yJIbTaTOB OIMCAHUS SIBJICHMUS,

2) OCHOBOM HAayd4yHOTO MeToja ObLIM M OCTAIOTCsS HAOJIOJACHHE W IKCIEPUMEHT, T.C.
SMITUPUYECKAss OCHOBA HAyYHBIX 3HAHUH;

3) GOJIBIIMHCTBO HAYYHBIX METOJIOB MOJIYUEHHS IEPBUYHON HHPOPMAIHK 00 H3ydaeMbIX
SBJICHUSIX TPUPOJBI HMHCTPYMEHTAJIbHO (MOATOMY VHUGUIMPOBAHO U OOBEKTUBHO B
ONpPEJIETICHHOM CMBICIIE);

4) coBpeMEHHBIE METOJbI CTPEMSTCS K KOJHUYECTBCHHBIM XapaKTEPUCTUKAM SIBJICHUU H,
COOTBETCTBEHHO, K MAaTEMaTHUYECKUM MEeTo/1aM 00paboTKu HHGOpMAaIuy;

5)B OCHOBE COBPEMEHHBIX METOJIOB IIUPOKO MPUMEHSETCS MaTeMaTHYeCKOe
MOJICIMPOBAHUE TPUPOJHBIX SIBJIEHUW, B YACTHOCTU MCIOJb30BAHUE BBIYMCIUTEIBHOIO
HKCIEPUMEHTA;

6) i1 COBpEMEHHBIX METOJOB XapakTepHa JIOTHYECKas (paluoHalbHas) OCHOBA H
XOpOoII0 0TpabOTaHHAs METOIMKA TOCTPOCHUSI TEOPUIL;

7) COBpEMEHHBIE METOJbl CTPEMATCSI K KOHLENTYaTbHOMY EIHHCTBY TEOPETHUYECKOTO
OTICAHUS TIPUPO/IBI.

Cpenu 060dbIIOTO MHOTOOOpa3usi Hay4yHBIX METOA0B 0CO00€ MECTO 3aHUMAroT
SMIMPUYECKUE METOJbl: HaONI0/IeHue, OIMCcaHue, H3MepeHue, skcnepuMeHT. Hawuboinee
CJIO’KHBIM METOJIOM SMITMPUYECKOr0 MO3HAHUS, B CPABHEHUHU CO BCEMHU OCTaIbHBIMH, SIBISETCS
okcnepumenm (OT jar. experimentum — mpoOa, OMBIT) — METOJ IMO3HAHMS, MPU TTOMOIIH
KOTOPOrO B  KOHTPOJIIMPYEMBIX M  YIOPaBISEMBbIX YCIOBHUSIX  HCCIEAYIOTCS  SIBJICHUS
NEHUCTBUTENBHOCTH. OKCIEPUMEHT BOMpaeT B ce0d JApyrue METOAbl SMIIHMPHUYECKOT0
uccienoBanus (HaOMr0ieHUe, N3MEPEHUE, OMMCaHue).

Bmecre ¢ Tem »skcrepuMmeHT oO0JajaeT pAIOM BaXKHBIX, HPHUCYIIUX TOJIBKO €My
0coOeHHOCTEH.

Bo-niepBbIX, SKCHEpPUMEHT TMO3BOJSET U3YYUTh OOBEKT B «OYMILEHHOM)» BHJE,
T.e. YCTPaHATb BCAKOIO poJa TNOOOYHbIE (aKThl, HACIOCHUS, 3aTPYIHSIOUIME IPOLECC
uccnenoBanus. Takoe ynpoleHue crocoOcTByeT Oojiee riTyO0OKOMY MMOHUMAHHUIO CYTH SIBICHUH
U IIPOLIECCOB M J1a€T BO3MOYKHOCTh KOHTPOJIMPOBAaTH HEMHOTME BaXXHbIE IJIs JAHHOTO
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JKCIIepUMEHTa (DaKTOPhl M BEIMYMHBI. B 3TOM CMBIC/IE SKCIIEPUMEHT MOXET ObITh YHoJ00JieH
mpolreype adbCcTparupoBaHus.

Bo-BTOpBIX, B XO/i€ 3KCIIEPUMEHTa OOBEKT MOXKET ObITh IIOCTaBJIEH B HEKOTOpHIE
UCKYCCTBEHHBIE, B YACTHOCTHU AKCIIEPUMEHTAJIbHBIE, YCIOBHUS.

B-TpeTpux, m3ydas Kakoi-muOO MPOLECC, IKCIEPUMEHTATOP MOXKET BMEIINBATHCS B
€CTECTBEHHBII XOJ Ipolecca, MpeoO0pa3oBbIBATE OOBEKT HCCIEAOBaHMs, MOMEIIATh €ro B
VCKYCCTBCHHBIE YCJIOBHSI, aKTUBHO BIIUATH HA €r0 IIPOTEKAHUE.

B-yeTBepThIX, BaXXHBIM JOCTOMHCTBOM MHOIMX 3KCIIEPUMEHTOB SBISETCS HUX
BOCIIPOM3BOAMMOCTb. OJTO O3HAa4yaeT, 4YTO YCJIOBUS D3KCIEPUMEHTa, a COOTBETCTBEHHO, MU
IPOBOJUMBIE IIPH 3TOM HAONIOJEHUs, U3MEPEHHUs MOTyT ObIThb IOBTOPEHBI CTOJIBKO pa3,
CKOJIBKO 3TO HE00XOAUMO JJIsl IOJTY4YEHHUs JOCTOBEPHBIX PE3yJbTaTOB.

PazpabaTbiBasi SKCIIEpUMEHT, UCCIENIOBATENb JODKEH PYKOBOJICTBOBATHCS YCIOBHSIMHU
€ro IPOBEICHMS, @ UMEHHO:

— UMETh YeTKO C(HOPMYIMPOBAHHYIO LIENIb UCCIIEA0BAHUS;

— 0a3upoBaTh Ha KaKUX-TM0O0 HCXOAHBIX TEOPETUUECKUX MOJOKECHUSX;

— UMETH NIPEIBAPUTEIHHO HAMEUEHHBIE ITyTHU €r0 IPOBEACHUS;

— UMETh COOTBETCTBYIOLIME TEXHUYECKHE CPEACTBA, HEOOXOIMMBIE JUISl pealu3aluu
JKCIIEPUMEHTA;

— UMETh JI0CTaTOYHO BBICOKYIO KBAJTM(PHUKAIMIO UCCIIEA0BATENS.

DKCIepUMEHTY 00513aTENIbHO MPEAIIECTBYET TUIIOTE3a; OHA CYMTAETCS HAYYHOU, €CIIU B
COOTBETCTBUHU C HAYYHBIM METOJOM OOBSCHSET (PaKThl, OXBaThIBa€MblE€ ITOM T'MIIOTE30i, HE
ABJIACTCS JIOTUYECKU MPOTUBOPEYMBOM, NMPUHLMUIHAIBHO ONPOBEPraeMa, T.€. IOTEHIMAIBHO
MOeET OBITh NMPOBEPEHA KPUTHUYECKUM 3KCIIEPUMEHTOM, a TAaKKe HE MPOTHBOPEUUTH paHee
YCTaHOBJIEHHBIM 3aKOHaM.

VY yuyeHbIX 0cOObIM JIOBEPUEM IOJIb3YIOTCSI TUIIOTE3bI, KOTOPbIE HE TOJIBKO OOBACHSAIOT
y’K€ W3BECTHble (aKThl, HO U TIO3BOJIAIOT IPOTHO3UPOBATh HOBBIE, B OCOOEHHOCTH
HEOKUJaHHBIE.

Tem He MeHee Kaxjas TUIIOTE3a BEpHA TOJIBKO MPHU OMpPENEICHHBIX YCIOBUSX. Bo-
NEPBBIX, JAHHOHN Tpymnie (akTOB MOKET COOTBETCTBOBATb HECKOJIBKO TUIOTE3. BO-BTOpBIX,
HUKOTJa HE MOXKET OBbITh YBEPEHHOCTH, YTO M3BECTHBI BCE (DAaKThl, UMEIOLIME OTHOILEHHE K
TOMY WM Jpyromy sBieHuto. Korma HakamumMBarOTCs HOBBIE 3HAHMs, JaXEe B XOpPOIIO
00OCHOBAaHHYIO THIOTE3y MPUXOAUTCS HMHOIZAa BHOCUTH mompaBku. Ho crapas rumoresa
«paspylaeTcs» TOJIbKO B OTPAaHMYEHHOM CMBICJIE ITOrO CJIOBA, TaK Kak HAa CaMOM JieJie OHa
BKJIIOYAETCSl B HOBYIO, M 3Ta HOBAs TMIIOTe3a JOJDKHA OOBSACHATH Takke M (DaKThl, KOTOphIE
OXBaTbIBaJIa CTapas I'MIOTE3a.

B coBpemeHHOW Hayke CIOXKWJIOCh HECKOJIBKO KiacCH(PHKAIUl 3KCIEPUMEHTOB I10
pa3HbIM OCHOBaHUAM. Tak, IO MpeAMETY HCCIEA0BaHUS Pa3INdaloT PU3NUYECKIE, XUMUYECKHE,
Ouosnornyeckue M Jpyrue IMojo0HbIe SKCIEepUMEHTHL. I[Ipu 3ToM YeM crokHee OOBEKT
UCCIICIOBaHMs, KOTOPBIM H3y4yaeT JaHHAas Hayka, TeM Oosiee crenupuuecKuil xapakrep
npuoOperaeT B HeW skcrepuMeHT. Hampumep, B KMBOM NpUpOJE SKCIEPUMEHT OOBIYHO
CBOJUTCA K UCCIEOBAHMIO JIBYX TIpYyNI OpPraHU3MOB, OJHA W3 KOTOPBIX IIOJBEPraercs
HKCIEPUMEHTAIBHOMY BO3JIEMCTBUIO, a Jpyras (KOHTpOJbHas) HE TMOJBEpraercs u
UCIIOJIb3YETCS ISl CPAaBHEHUS C TIEPBOM.

B 3aBucuMoct 0T XapakTepa mpoOieM, pelmaeMblX B XOJE HCCIIEJOBaHMUS,
HKCIIEPUMEHTHI OOBIUHO MOPA3AEISAIOT Ha UCCIeI0BaTeNIbCKUe U IpoBepoUHbie. [lepBbie natoT
BO3MOXHOCTh OOHApY>KUTh y OOBEKTa HOBblE CBOWCTBA. [IpM 3TOM MOTYyT OBITH MOJIYYEHBI
BBIBOJIbI, HE IPEIIOJIaraéMble CYLIECTBYIOIMMHU TMIIOTE3aMU WM TeopusiMu. IIpoBepounsie
AKCIEPUMEHTBI HUCHOJb3YIOTCS JJI MOATBEP)KJIEHUS CYHIECTBYIOIIUX TUIOTE3 WM TEOPHIA.
Hcxons w3 METOAMKU NpPHUBEACHUS M TOJIY4YeHHs] pe3yJbTaToB, SKCIEPUMEHTHI MOXKHO
pa3feNnTh Ha KauyeCTBEHHBIE M KOJMYECTBEHHbIE. KadueCTBEHHBIN AKCIEPUMEHT, SIBIISSCH
IIOMCKOBBIM, UMEET I1I€JIbI0 YCTAHOBUTHh HAJIMYME WM OTCYTCTBHE IPEIIOIAraeMoro TEopueit
ABJICHUA. bosee ClI0)K€H KOJIMYECTBEHHBIH (M3MEPUTENbHBIN) 3KCIIEPUMEHT, BBISABISAET
KOJINYECTBEHHYIO OIPEIEIEHHOCTh KaKOro-I11M00 CBOCTBa 0OBEKTA.
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B 3aBucumocTH OT 00JIaCTH TNPUMEHEHHUS SKCIIEPUMEHTHl OBIBAIOT €CTECTBEHHO-
Hay4yHble, MPUKIAJHbIE U COLMANbHO-35KOHOMUYeckue. [lepBrie cTaBsiT mepex coboi 3amady
MOJATBEPXKICHUS] KAKUX-TO TEOPETUYECKHX IOJIOKEHHM, IOMCKa HOBBIX (akToB. Bropbie
UMEIOT 1IeJIbI0 MOMCK MPAKTUYECKOr0 MPUMEHEHHUS YK€ U3BECTHBIX (PaKTOB U TeopHil. Tperbu
HETOCPECTBEHHO KAacalOTCs KU3HU YeJIOBEKa U 00IIECTBA M CBSI3aHBI C IIPOBEPKOM pa3IMYHBIX
HOBAIIMI B 00I1IECTBEHHOW XU3HU (B paMKax OUOJIOTUU HE pacCMaTpPUBAIOTCS).

Eme oxmH TN  OSKCIEpUMEHTa, HAaXOJMIIMH  IMIMPOKOE NPUMEHEHHE B
byHIaMEHTaIbHBIX UCCIIEOBAHUIX, — TAK HAa3bIBAEMbI MBICICHHBINH dKcriepuMeHT. OTHOCSCh
K OOJacTH TEOPETUYECKOro 3HaHWs, OH MpPEJCTaBIseT COOOH CHCTEMY MBICICHHBIX,
MPAKTUYECKH HE OCYIIECTBUMBIX MTPOLIEAYD, IPOBOJUMBIX Hal UACATbHBIMU O0bEKTaMHU.

[TockoabKy CylIECTBYIOIIME B HAayKe OSKCIIEPUMEHTHI OTJIMYAIOTCS  OOJBIIUM
pazHoOOpa3eM Kak MO CBOMM LM, TaK U 10 KOHKPETHOMY COJEp>KaHUIO, TO IIpU
pPacCMOTPEHUH MX CTPYKTYpPbl BO3ZHHUKAET HEMAJIO TPYIHOCTEH, CBSA3aHHBIX C BBIACIECHUEM HX
oOumx mnpusHakoB. [loaToMy, aHanmu3upys OOIIYIO CTPYKTYpPy OSKCIEpUMEHTa IIPH €ro
IUIAHUPOBAHUM, OTPAHUUYMBAIOTCS OOBIYHO BBISBJICHHMEM HauOosiee OOIIMX, XapaKTEpHbIX
CTaJui MOCTPOCHHUS IKCIIEPUMEHTA.

Ha nepBoii cragum ycTraHaBIMBAIOT 1I€JIb AKCIIEPUMEHTA, KOTOpask MOXET COCTOSATh
aub0 B TMPOBEPKE ONPEACNCHHOW THUIOTEe3bl WM TEOpPUH, JUOO B TMOHCKE HEKOTOPOi
AMIUPUYECKON 3aBUCUMOCTU MEXJly BEJIMYMHAMH, ONUCHIBAIOIIMMHU ONPEAEIICHHBIN MPOLIECC.
B OCHOBHOM 3KCHEPUMEHT HCHONB3YETCS AJs MPOBEPKH HAYYHBIX THUIIOTE3, MOATOMY IPHU
IIOCTAHOBKE LIEJIH:

— YKa3bIBAIOT CIIEACTBUSI U3 TUIIOTE3, MOAJICKAIIUX TPOBEPKE;

— YCTaHABJIMBAIOT, B KakoW (opMe — KA4YeCTBEHHOW WM KOJMYECTBEHHOW — ITH
CJIEJICTBUSI HEOOXOMMO MPE/ICTABUTH;

— OIPEACTSIOT (PaKTOPHI, OT KOTOPBIX 3aBHCUT PE3YIbTAT IKCIIEPUMEHTA;

— BBIBIIAIOT (PAaKTOPBI, KOTOPHIE MOAAEPKUBAIOTCS MOCTOSIHHBIMU TIPH DKCTIIEPUMEHTE,
TaK KaK IPEANoJaraeTcsi, 4YT0 OHU HE MOTYT OKa3bIBaTh CYIIECTBEHHOI'O BIIMSHHSA Ha XOJ
nporecca.

Bce a1 3a1aun nogpo6HO GopMyIUPYIOTCA MIPH MJIAHUPOBAHUU SKCIIEPUMEHTA.

Bropas craaus skcnepMMeHTa COCTOMT B KOHTpOJIE HAJ[ €ro MPOBEICHHEM, KOTOPBIH
3aKJII0YaeTCsl B 00ECIEUEHUH €ro «UYUCTOThD», CBSI3aHHOW C M3OJSALUEH OT BIUSHUS TaKUX
(bakTOpOB, KOTOPbIE MOTYT 3aMETHO U3MEHUTH PE3yJIbTar.

Tpetbst cragms SKCIIEpUMEHTa CBs3aHA C HMHTEPIPETALWEH TONYyYeHHBIX aHHBIX U
CTaTUCTHUYECKOW O0OpabOTKOM pPe3yslbTaTOB M3MEpPEHHs] COOTBETCTBYIOLIUX BEJIWYHMH. YXKE B
IpOLEeccCe HAYYHOrO HaOJIOJIEHUS HCCIENOBaTellb PYKOBOJACTBYETCS  ONPEENIEHHBIMU
TEOPETUYECKUMH TIPEJCTABICHUAMU O HaOmoJaeMbiXx (akTax (IKCIEPUMEHT B TOpa3fo
OoJbIIeH CTENEHU 3aBHUCUMOCTb OT Teopun). IIpexae ueM MocTaBUTh 3KCHEPUMEHT, Ha/ll0 He
TOJILKO pacroyiaratb OOIIMM €ro 3aMbICIOM, HO ¥ THIATEIbHO NPOAYyMaTh IIJIaH €ro
IIPOBEJICHUS, T.€. TEOPETUUYECKYIO CXEMY MTOCTPOECHHUS OTAEIBHBIX €ro CTaIui.

Br16op THma skciepuMeHTa, Kak U KOHKPETHBIH IJIaH €ro MOCTPOCHUS, OTPEeIseTCs B
NEePBYI0 OYepelb TOW HAaydHOH HpoOJIeMOil, KOTOPYIO MPEACTOMT pelaTh C €ro MOMOUIBIO.
OpHO J1eno, Korjga SKCIEpUMEHT MpeqHa3sHauyeH JUil KaueCTBEHHOM OIEHKH U MPOBEPKU
TUIOTE3bl, T.€. NMPOCTOTO YCTAHOBJIEHUS 3aBUCUMOCTH MEXIy (GaKTOpaMu HCCIeTyeMOro
apineHuss. CoBceM JApyroe Jeno, KOorja CTaBUTCS 3ajada ONPEIENICHHs] KOJIMYECTBEHHOU
3aBHCHUMOCTH MEXIy ATHUMH (paKTopamMH B MaTreMaTH4ecKod (opme, T.e. MOUCKAa (QYHKIMMH,
YpaBHEHUU U JPYrUX MaTEMAaTHYECKUX CTPYKTYp, KOTOpble OBl aJeKBAaTHO OTOOpPa3UIIH
KOJIMYECTBEHHbIE OTHOIICHUS MeXay (QakTopamMu. Bce 3T0 cBUIETENBCTBYET O TOM, UTO IJIaH
NPOBEICHUS KaXJA0T0 KOHKPETHOIO SKCIEpPUMEHTa O00JIaaeT CBOMMHU CHEHU(PHUECKUMU
ocobeHHOCTsIMU. [loaTOMY HE CYIIECTBYET KaKOTO-THMOO OOIINEro madiIoHa WM CXEMBI, C
MOMOIIIBI0 KOTOPBIX MOXHO OBUIO OBl TOCTPOHMTH 3KCIIEPUMEHT JJIS PEUICHUs MPOoOJIeMbl B
KaXJI0M SKCTIEpUMEHTAJILHON Hayke, TeM Oojiee Ouonoruu. Camoe O0JbIee, 9TO MOXKHO 371€Ch
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c/ienaTh, — 3TO HAMETUTh CTPATETHIO HCCIIEIOBAHUS U 1aTh HEKOTOPBIE O0IME pEeKOMEH AU
10 IOCTPOEHUIO U IIJIAaHUPOBAHUIO HKCIIEPUMEHTA.

[Tocme Toro kak OymeT TOYHO choOpMyIHpoBaHA IENb IKCIEPHUMEHTa, HEOOXOIMMO
BBIICTIUTH T€ (PAKTOPBI, KOTOPbIE OKa3bIBAIOT CYIIECTBEHHOE BIIMSHHUE HAa €ro IMpOBEJICHUE.
BrisBnenue Takux (pakTOpoOB 3aBHCUT OT CTEIIEHH TEOPETHUYECKON 3PEIOCTH COOTBETCTBYIOLICH
HayKH, a OCOOEGHHO OT HMHTYWLHMU M ONbITa uccienoBaTens. Korga mmeercss T0CTaTOYHO
pa3paboTaHHas Teopus, TOTAAa BBIABUTH CYIIECTBEHHbIE (DAKTOPHl  IUIAHUPYEMOTO
JKCIIEpPUMEHTAa He oueHb TpynHo. Ecim ke uccinenoBaHue TOJIBKO HAYMHAETCs, a 00JacTh
U3y4yaeMbIX SBJICHUH COBCEM HOBas, TOrJa OT/AEJICHHUE CYIIECTBEHHBIX (PAKTOPOB OT
HECYIIECTBEHHBIX MpeNCTaBisier mpodiemy. Jro0oil ¢akTop B MpHUHIIMIIE MOXKET OKa3aThCs
CYIIECTBEHHBIM, M TIOTOMY 3apaHee, 0e3 MpeiBapUTEeNbHOIO MCCIEOBAHUS U MPOBEPKH €T
UCKJTIOYUTh HENb3sl. OTHAKO MPOBEPUTH, SBISIOTCA JH BCE (PAKTOPHI CYIIECTBEHHBIMH, TAKKe
HEBO3MOXXHO. Clie10BaTeNbHO, TIEpEl UCCIIEJOBATEIEM BO3HUKAET MpobiIemMa BEIOOpA: €ClIi OH
clenaeT MPaBUIbHBIA BBIOOP, TO AKCIEPUMEHT JAcT €My BO3MOKHOCTH YCIEIIHO PELIUTh
Hay4yHYI0 poliemy.

BaxkneilliuMm 3Tanom NpoBeNEHUs HKCIIEPUMEHTA SIBISECTCA W3YyYEHUE 3aBUCUMOCTEH
MEXJy CYIIECTBEHHbIMU (aKTOpaMU HPU COXPAaHEHHM HECYLIECTBEHHBIX (aKTOPOB
HEU3MEHHBIMU WIH TIOCTOSHHbIMHU. llpy myaHMpOBaHMM »SKCIEPUMEHTA U OLEHKE €ro
Pe3yJIbTaTOB NPUXOAUTCS YUUTHIBATh TAKXKE XapaKTEp BEJIMYUH, U3MEPSIEMBIX B XOJI€ OIbITA.
B sToM oTHouIeHUU Go0jiee CIOKHBIMU SIBISIOTCS SKCIEPUMEHTHI, B KOTOPBIX HCCIIETyEeMbIE
BEJIMYMHBI 33J]aHbl CTaTUCTHYECKHM 00pa3oM. K 4mCTO SKCIIepUMEHTAIBHBIM TPYIHOCTSIM
3/1eCh 100aBIAIOTCS TPYJHOCTH MAaTEMAaTUYECKOTO XapaKTepa.

Opnako, KaKk Obl SKCIIEPUMEHT HM IUIAHUPOBAJICS, NPU €ro MPOBEJIECHUU 00s3aTeNeH
TOYHBIA y4YeT T€X M3MEHEHUU, KOTOpbIE HKCIIEPUMEHT BHOCUT B M3y4aeMblil mporecc. A 3T0
TpeOyeT TIIATEIBHOTO KOHTPOJIA KaKk OOBEKTa HMCCIICIOBAHUS, TAaK M CPEICTB HAOTIOACHHS U
WU3MEpEHMUS.

3aBUCHUMOCTh JKCIIEpUMEHTa OT TEOPUH TMpPOSBIAETCS HE TOJIBKO IPH  €ro
IUTAHUPOBAaHUHM, HO M TPU HCTOJKOBAHUM (MHTEpIpETAIK) ero pe3yiabTatoB. [lpu
MHTEPIIPETAlMU JAaHHBIX SKCIIEPUMEHTA JIJIsl HCCIIEI0BATENs BO3MOXKHO J[Ba MYTH.

Bo-nepBbIX, OH MOXKET OOBSICHUTB 3TU PE3YNIbTAaThl B TEPMUHAX YK€ U3BECTHBIX TEOPHA
win runore3. IlockoiabKky Takas MpOBEpKa COCTOUT B COINOCTAaBICHUU YTBEPKICHHM,
BBIP@)KAIOUIMX JaHHBIE SKCIEPUMEHTA, C BBIBOJAMHU TEOPHUHU, TO BO3HHKAET HEOOXOAMMOCTh B
MOJIyUEHUU TAKUX JIOTMYECKUX CIIEJCTBUI M3 TEOPUH, KOTOPHIE IOMYCKAIOT SMIUPUUYECKYIO
npoBepKy. OTo TpeOyeT HHTEpHpeTaluu, [0 KpailHel Mepe, HEKOTOpBIX MOHATUH U
YTBEPKJICHUH TEOPHH.

Bo-BTOpBIX, B psiie Cl1ydaeB yYEHbIN HE pacroJiaraeT roOTOBOM TEOPUEU UIIH TUITOTE30M,
C TIOMOIIIBbIO KOTOPBIX OH CMOT OBl O0BACHUTH PE3YJIbTaThl CBOETO AKCIIEPUMEHTA.

WNHorpa takue SKCIEPUMEHTHI Jake IPOTUBOpPEYAT TEOPETUUYECKUM IIPEICTaBICHUSIM,
JOMUHUPYIOIIMM B TOM WJIM MHOW OTpaciii Hayku. Pazymeercs, He BCAKas MHTEpIpETALUs
AKCIIEPUMEHTANIbHBIX JaHHBIX MPHUBOJUT K PEBOJIIOIMOHHBIM HM3MEHEHUsAM B Hayke. OmgHako
mr00asi UHTepHpeTalys MPeabsBIsSeT ONpeeleHHbIe TPeOOBAaHUS K CYIIECTBYIOLUIUM TEOPHUSIM,
HA4YMHAs OT MEPECMOTPa HEKOTOPBIX UX DIIEMEHTOB WM 3aKaHUMBas MOAU(UKAINEH HCXOIHBIX
JOTYIIEHUW U TIPUHITUTIOB.

Bce wu3nokeHHOE BBIIE PpPAacCMOTPUM HAa KOHKPETHOM IIpUMEPE IOCTAHOBKH
SKCIIEpUMEHTa B 00JacTH Ouosiornu. B oTinume oT cnenuaiucToB W3 APYTUX €CTECTBEHHBIX
HayK, MCCJIeIOBaTeIN CTAJKUBAIOTCS C YPE3BBIUAWHO CIIOKHBIMUA OMOJIOTMYECKUMHU CHUCTEMaMHU.
HccnenoBarenu (U3MKKM MOTYT M3y4yaTh MOBEAEHUE IJIEKTPOHA B BaKyyMe, M30JUPYS €ro OT
JPYTUX 4acTHIl. BOJIBIIMHCTBO OMOJIOTMYECKUX IKCIEPUMEHTOB HE MOKET OBITh MPOBEICHO B
«BakyyMmey». JlaHHOe ycJOBHE HAaKJIaAbIBa€T CYIIECTBEHHbIE OrpPaHMYEHUS Ha JH000H
OMOJIOTUYECKHA HKCIIEPUMEHT. M3-3a CII0KHOCTH OMOJIOTHYECKUX CUCTEM M YCIIOBHI, B KOTOPBIX
OHM OOWTAIOT, OTHOIIECHUE MEXIY 3aBUCUMON M HE3aBUCHUMOW NMEPEMEHHBIMH B SIBHOM BHUJE HE
yraercss ycTaHOBUTh. (DaKkTOpBI, BIMAIOLIME HA 3aBUCUMYIO INEPEMEHHYIO, HO IIpU 3TOM HE
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3aIaHHBIC JSKCIICPUMCHTATOPOM, HA3LIBAKOT ITOMCXaMH WKW CMCIIAOIHUMU q)aKTopaMI/I. Kax
MOYKHO TIPOMJUTIOCTPHPOBaTh naHHblEe (akrtopei? IlpeacraBum cebe, 4YTO HCCIEAOBATEIh
MPOBOANT KIACCUYECKHHA ASKCIIEPUMEHT MO BBISBICHHUIO SIBICHUS IUIa3MOJIM3a U UCCIEIYeT
3aBUCUMOCTh MEXIy OOBEMOM >KHMBOW YAaCTH KJIETKH (TPOTOIUIACTOM) M KOHIICHTpanuen
pacTBopa COJM, B KOTOPOM HAaxOJSATCS KIETKHA. B caMOoM mpocToM BapHaHTE SKCIEPUMEHTA OH
MIOCTETIICHHO YBEIMYUBACT OCMOJISIPHOCTh BHEIIHETO PacTBOpa, 3aMEHss PacTBOP C MEHBIICH
KOHIICHTPAIlMU COJIU Ha PacTBOp ¢ OoJibiiel (puc. 5).

KaeTka a0 3%-HBIN 7%-HbiiA 10%-HbI}
NOMELLEHWA B PacTBOP pacTBop pacTeop pacTeop

=3 r‘
)

N \‘r

Puc. 5. SIBnenue mnazmonusa B paCTUTEIIBHOM KIIETKE

HecmoTpst Ha TO 4TO B TaHHOM SKCIIEPUMEHTE YUEHBIII MOXET B SBHOM BHUJIE BBIICIUTH
3aBUCHMMYIO U HC3aBUCUMYIO ICPEMCHHBIC, TAKXKC €CTh U JAPYIruc mnapameTpbl, KOTOPBLIC BJIUAIOT
Ha H3ydaeMylo cuctemy. Hampumep, mo mepe cCMEHbI pacTBOPOB BOKPYI KJIETOK pacTeHUSs
IpoXoauio ompezaeneHHoe BpeMms. COOTBETCTBEHHO, 4Y€M KOHLIEHTPUPOBAHHEE pacTBOP
(B paMKax HaIlero JKCIEPHUMEHTa), TeM JOJbIIe BPEMEHU KJIETKH CYMMapHO MPOBEIH IO
SKCIICPUMCHTAJIbHBIM BOSI[GfICTBI/ICM. B JaHHOM CJIyda€ BPEMA U €CTh IMOMEXAa UJIN CMCHIaIOIHI/Iﬁ
dakrop. YueHbli HE KOHTPOJHMPOBAI €ro B JKCIHEPUMEHTE, HO, BO3MOXHO, BpEMs BHECIIO
CyIIECTBEHHBIM BKJaJ B IOJYYEHHBIN pe3yapTar. lloMmMMO BpeMeHM, CyIIECTBYET MHOXECTBO
Ipyrux (akTOpoB, KOTOpPbIE MCCIENOBATeNb MOXKET HE YYUTHIBAThH MPU MOCTAHOBKE, Ka3ajiocCh
OB, TPOCTOTO SKCHEPUMEHTAa. 3a4acTyl0 TOJHOCTHIO H30aBUTHCA OT Takux (HaKTOPOB HE
MOJTy4aeTCs, HO MPH 3TOM HCCIEAO0BATh MPEANOIaraeMyr 3aBUCUMOCTh HE0OX0auMo. B Takux
ClIydasx UCIOJBb3YIHOTCA KOHTPOJIBHBIC OIBIThHI, WJIK KOHTPOJIU S3KCIICPUMCHTA.

B cinywae »skcnmepuMeHTa € IMUIa3MOJIM30M B KIETKE PACTEHUS MOXXHO TOCTaBUTh
OTPULATENIbHBIM  KOHTpPOJIb, TpPU  KOTOPOM  H3Yy4aeMblii OOBEKT HE IMOJBEpraercs
AKCIIEPUMEHTAIbHOMY BO3JA€MCTBUIO. KIEeTKM pacTeHHss MpuU ATOM HAJA0 pa3JeiuTh Ha JBE
rpynnsl. OpHy rpynmy OyOyT MOCIEAOBATEIbHO IOMEIIaTh B PacTBOPBl € BOCXOASIIEH
KOHIIEHTpaIlMel cojieil, a BTOpYIo Tpymiy OyAyT BbIIEPKUBATh B M3HAYAILHOM pacTBope. [lpu
3TOM €CJIU B KJIETKaX, KOTOpbIe ObLIM BbIIEPKaHbI B H3HAUYAIHLHOM PacTBOpE, MPOU3OUIYT TaKue
)K€ W3MEHEHHUs, KaKk M B KJETKaX, KOTOphIe OBLIM MPOMYIIEHBI Yepe3 BOCXOJAIINE IO
KOHILCHTPAUX paCTBOPBI COJIM, TO HEJIB3d T'OBOPUTH O 3aBUCHMMOCTHU MEKAY NCPEMCEHHBIMU. B
HaIlleM DJKCIEPUMEHTE TaKOro He TPOU30MIeT, ¥ 3aBUCHUMOCTh OyAeT yCTaHOBJICHA.
Meroandeckass pa3HUIla TPU [JIAHUPOBAHWUM JKCIIEPUMEHTAa C KOHTPOJIEM OYEBH[IHA.
PackprpiBaeTcst cyTh HaydyHOro METO/a, MPU KOTOPOM HCCIEIOBATENb CTapaeTcs OJHO3HAYHO
YCTAaHOBUTDH 3aBUCUMOCTDb U UCKIIIOYUTE CTOPOHHHUEC ITOMEXU.

Hpyras mpobnema, KOTOpas CBsi3aHa CO CIIOXKHOCTBIO OWOJIOTMYECKUX CHCTEM,
3aKIJII0YaeTcsl B MX pa3HooOpa3uu. Y OOJBIIMHCTBA MPU3HAKOB, KOTOPbIE MOXHO HaOII0/1aTh,
HarpuMep, B Mpezesiax OJHOTO BUA, Y KaXJOro OpraHrM3Ma €CcThb CBOS HOpMa peakuuu. Tak,
HaIpUMep, BCXOXKECTh CEMSH, COOpPAHHBIX C OJHOTO PACTEHUS MOJICOJHYXa CO CXOAHBIMHU

A YaN
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TE€HOTUIIAMH, MOXKET BapbHUpOBaTh HA AECATKH NPOLEHTOB. B 3TOM cilydae mpu OJHOKpaTHOM
IPOBE/ICHUH SKCHEPUMEHTa MCCIIEJ0BATENIb MOXKET OOHAPYXHUTh 3aBUCUMOCTb, KOTOpas Oynet
XapakTepHa He JJIs BU/Ia B IIEJIOM, a JUIsl KOHKPETHBIX 0CO0el JaHHOTO BUJA.

YroObl n30exaTh HETOYHOCTEW, CBSI3aHHBIX C BapHallMed B IPOSABICHUSAX IPHU3HAKOB
OOBIYHO OJIMH U TOT 7K€ SKCIIEPUMEHT IIPOBOJUTCS MHOIOKpaTHO. Eciii mpoBONUTE SKCIIEPUMEHT
C MJIasMOJM30M, TO BMECTO OJHOW TIpyHIbl  KJIETOK, KOTOpbIE  IOJIBEPrajuch
AKCHEPUMEHTAIIBHOMY BO3JICMCTBHIO, MOKHO HMCIOJIb30BaTh HECKOJBKO. [l KaKI0M TpyIbI
OTJEJIBHO HEOO0XOIMMO HU3MEpUTh M3MEHEHHE 00beMa B 3aBUCUMOCTH OT KOHIEHTPALUU
pacTBopa CoOJiM, a IOJIy4EHHbIE 3HAYEHUS 3aT€M YCPEIHUTh. Takas MOCTAaHOBKA SKCIIEPUMEHTA
[O3BOJISIET MOJIYYUTh B3BEILIEHHYIO OLEHKY. B nelcTBUTENbHOCTH, KaKue-TO TPYMIbI KIETOK
OyzayT Oojiee HMHTEHCHBHO pearupoBaTh Ha W3MEHEHHE KOHIEHTPAIMH OKPYXKAIOIIEro pacTBopa,
a Jpyrue — MeHee MHTeHCHBHO. [IpoBeieHume dSKclepuUMEHTa €  OAMHAKOBBIM
AKCIEPUMEHTAIbHBIM BO3JICICTBUEM Ha3bIBAECTCS IOBTOPHOCTHIO. B 3aBUCHMOCTH OT CII0KHOCTH
SKCHEpPUMEHTa M €ro JIOPOTOBM3HBI KOJHMYECTBO IIOBTOPHOCTEH MOMKET CYILIECTBEHHO
pa3Iu4aThes.

Haxonen, skcnepuMeHTaTOpy HEOOXOAMMO YETKO IIOHUMAaTh, KaKyl 3aBHCHUMOCTb
HE00X0IMMO M3ydaTh. TakoMy OHUMAHHIO CITIOCOOCTBYET MpaBUiIbHAS (HOPMYTHPOBKA HYJIEBOM
runote3sl. HyneBas runoresa, o yMoI4aHuio, IpeANoaraeT OTCYTCTBUE 3aBUCUMOCTH MEXIY
NEPEeMEHHBIMH WJIM Ha0oJaeMbIMH  COOBITHSMH. Mcxons w3  (GOpMYIHMPOBKH HYJIEBOU
TUIIOTE3Bbl, IUIAHUpPYeTCsl SKcnepuMeHT. Eciin B pe3ynbTare SKCliepUMeHTa CTAaHOBUTCS TOHATHO,
YTO 3aBUCUMOCTb €CTh, TO HyJI€Bas TUIIOTE€3a OTBEpraercs, M IMPUHUMAETCS ajJbTEpHATHUBHAs
runoTes3a. AnbTepHATUBHAs I'MIIOTE3a, B OTIMYMM OT HYJIEBOW, IpEeANosiaraeT Hajluuue CBS3U
MEXy ABYMsI NEpEeMEHHbIMHM. B ciydae skcnepuMeHTa ¢ IJ1a3MOJIM30M HYJIEBas THUIIOTE3a
MOXET OBbITh CIIEAYIOIIECH: HE CYIIECTBYET 3aBHCHUMOCTU MEXJ1y KOHILIEHTpaluuel coiau B
OKPY’KaIOIlIeM pacTBOpE M OOBEMOM IMPOTOIJIACTAa PACTUTEIBHOM KIETKH. Jlpyroil BapuaHT
(bopMyIMPOBKH HYJIEBOW I'MIIOTE3bl: 00BEM MPOTOIUIACTA HE 3aBUCUT OT KOHIIEHTPALMU COJIU B
OKpY’KaloIlleM pacTBOpE.

TakuMm npumepoM MOXHO OOOCHOBAaTh CIIOKHOE€ MHOTOCTYIIEHYATOe IIAHUPOBAHUE
HKCIIEpUMEHTA B OUOJIOTHH.

OOmen3BecTHO O0JbIIOE Y4eOHO-BOCIHUTATEIBHOE 3HAYCHHE YYEOHOr0 SKCHEpUMEHTa
B OOy4yeHHMM OCHOBAaM €CTECTBEHHBIX HAayK, TaK KaK OH OTHOCUTCS K 4MCIy HauOoiee
3 PEKTUBHBIX METOJOB M3YYEHHUs SBJICHUH M TpoleccoB >kHMBOH mpuponabl. Kak ormeuan
K.A. Tumupszes, «Jlrogu, HayuyuBIIMecs... HaONIOAEHUAM M ONbITAM, MPHOOpPETAIOT
CIOCOOHOCTh CAMHU CTaBUTh BONIPOCHI U MOJIYy4aTh HA HUX (PAKTUYECKHE OTBETHI, OKa3bIBAsCh HA
0oJsiee BBICOKOM YMCTBEHHOM M HPaBCTBEHHOM YpPOBHE B CPABHEHHMH C TEMH, KTO TAKOM IIKOJIbI
HE MpOoAeIIa.

AHanu3 METOAUYECKON JIMTepaTypbl MO NPEIMETY, Pa3Iu4HbIX 00pa30BaTEIbHbBIX
IporpaMM, 3HAKOMCTBO C OOIIMPHBIM NPAKTUYECKUM OIBITOM MO3BOJISIET YUUTENISIM OHOJIOTHH
BOCITIOJIb30BaThCSl 3TUM OIBITOM B LENSIX (POPMHUpPOBAHUS HCCIEAOBATEIbCKUX YMEHHH, a
MMEHHO: BJaJICHUE HAay4YHBIMH METOJAMHU HCCIIEOBAHUE HECIIOXKHBIX PEAJBbHBIX CBA3EH H
3aBHCUMOCTEH, OpraHu3anusi U MPOBEACHHUE HCCIIEOBATEIbCKUX PabOT, CaMOCTOSITENIBHOE
CO371aHHE AJITOPUTMOB ITO3HABATEIbHOM JEATENBHOCTU Ul PEIICHUs 3aJad TBOPUYECKOTO H
MOMCKOBOI0 XapakTepa, GopMupoBaHHUE NMOTYYEHHBIX PE3YJIbTATOB.

OnHako JUJAKTHYECKHE BO3MOXKHOCTU HKCIEPUMEHTAa MOTYT OBbITh pealn30BaHbI
MOJIHEE, €CITU PACIIUPUTH TEMATHKY YUEOHBIX SKCIIEPUMEHTOB, YBEIUUYUTH (CBEPX MPOrpaMMbI)
KOJINYECTBO JIEMOHCTPAIIMOHHBIX OINBITOB M pa3HOOOPA3UTh UX TEMBI.

CeMuneTHuii Kypc OHOJOTMM JIOCTaTO4YEeH JJsi TOro, 4ToObl chopMuUpoBaTh Yy
00y4aroImuxcsi OCHOBHBIE HCCIENIOBATEIbCKHE YMEHHs: HaOJI0JaTh W H3ydaTh SIBICHUA H
CBOICTBa OpraHu3MoB (OTAENbHBIX YacTei), CTaBUTh SKCIIEPUMEHT, BBIJIBUTaTh T'MIIOTE3bI,
0TOMpaTh HEOOXOIUMBIE JJISi MIPOBEACHUS IKCIEPUMEHTOB MPUOOPHI, BHIMOJIHATh U3MEPEHUS,
OIUCBIBATh PE3yJbTaThl HAOMIOJEHUN, UHTEPIPETUPOBATh U OOCYXKJaTh PE3yJbTaThl, JEIaTh
BBIBOJBI M y4YacTBOBaTh B JUCKYCCHH. UYTOOBI OOydaroIiuecs OBJAIENd 3TUMH YMEHUSIMHU,
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yYUTENb JOJDKEH C(HOPMHUPOBATh y HUX TMOHSATHE CIEUUANBHBIX M OOLICYNOTPEOHUMBIX
TEPMHHOB. <OKCIEPUMEHT», «OIBIT», «KOHTPOJbY», «BAPHUAHT OIBITa», «IEJb OMBITAY,
«3aBucuMas (M3MEHSIONIAsACS) TEPEMEHHAs», «HE3aBUCUMOW (3a/1aBaeMoil) MepeMEeHHas»,
«CpaBHEHUE», «aHAU3 B JKCHEPUMEHTE», «pPE3yJbTaT OIbITa», «BBIBOJ M3 OMbBITA» U [Ip.
CrnenoBartenbHO, TOTOBS OIBIT, HAJIO IJIAHUPOBATH U PadOTy C yHalUMHCA 10 (HOPMUPOBAHHIO
y HUX 3THX HoHATUH. C 3TOW 1ENbl0 MOHSTHUS CIEAyeT coOpaTh B JIOTUYECKUE TPYMIbI U
IpoAyMaTh JTambl MX BBEACHHA B YYEeOHBIH mporecc s (OpMUPOBAHHS Yy ydalluXcs
HCCJIEIOBATEILCKUX YMEHUH.

Hanpuwmep, B cneayromei nociue10BaTeIbHOCTH

1) aHanu3 (GakToOB MM TEOPETHUCCKHX M3BICKAHUH, Ha 0a3ze KOTOPBIX (hopMynupyercs
npobiema;

2) cocTaBlieHHE TUIIOTE3, PEIIAOIINX €€ B (hOpMe MPEANOI0KECHHUIA,

3) BBISIBIICHHE CIICJCTBUI, KOTOpbIE OBl MOMOIIIM CIUIAHHUPOBATh 3KCICPUMEHT ISt
MIPOBEPKHU MPABUILHOCTH T'MIIOTE3bI;

4) pa3paboTKa TEXHUKH OIIbITA;

5) ero peanbHOE MPOBEICHHUE;

6) BBIBOJI, IOATBEPIKIAIOIINN HITH OMTPOBEPTAIOIINI THIIOTE3Y.

B ycnoBusx mKOIBI JOBOJIBHO TPYAHO Cpa3y OTpadOTaTh 3Ty CUCTEMY B LIETIOM, OJIHAKO
OTJIE/IbHBIE CTAJMM SKCIIEPUMEHTa MOXHO HayaThb (OpMHpOBATH C 5 Kilacca Ha IpUMeEpe
pelieHus: pa3sHOOOpa3HbIX AKCIEPUMEHTAIBHBIX 3314, T/Ie YUUTENIb OCO3HAHHO OTpadaThIBaeT
MOJIENIb OpPTraHU3alMK Y4eOHOTO SKCIEepUMEHTa. Tak, OAMH HKCHEPUMEHT NpPEICTaBISET
uHTepec A (OPMUPOBAHUS YMEHHsI OTOMpaTh (akThl, Apyroil OymeT WHTEpeceH st
W3YYCHUS BBIIBM)KCHUS THITIOTE3HI H T.J1.

HabGmionenue — HeEOOXOAMMBIA KOMIIOHEHT OJKclepuMeHTa. B cBsi3m ¢ 3tuM y
oOyyaromuxcst ciefayer (GopMuUpoBaTh MPAaBHIBHOE YMEHHE TIPOBEACHHS HAOIIOACHUS U
HA4YMHATB 3TO CJIEAYET €Ile A0 3HAKOMCTBA C DKCIIEPUMEHTOM. B 4acTHOCTH, B HETO CIEAyET
BKJIFOUUTH CJIEYIOIME TPaBUIa;

— OCMBICIIU 11eTb HAOJII0/ICHHSI, YTOUHH MTpeIMET HAOMIOACHNUS;

— paspaborail TuTaH HaOMroAeHMs, onpenenu (HopMy 3amucy HAOIIOAEMbIX SBICHUMN
(B mporecce HaOMIOIEHUS MITH cpa3y MOCJe €ro OKOHYaHUs);

— IIpY ONKMCAaHUU HaOJI0IaeMBbIX SIBJICHUN 00paTH BHUMAaHUE Ha TO, KAK OHU MPOTEKAIN
BO BPEMEHU U TPU KAKUX yCIOBUSIX;

— TIOMHH, YTO IIeJIb ONMCAHHS SIBICHHH — BBIABUTH HamOoOJiee TOYHO M MOIHO WX
MPU3HAKY;

— IIpU ONUCAHUM PEe3yJIbTaTOB HAOII0eHUI 00paTh BHUMaHUE Ha TO, YTO CYLIECTBEHHO
HOBOE OBIJI0 00HAPY>KEHO U UTO OOIIEro C paHee U3BECTHBIM;

— MOJIy4E€HHbIE pe3yJbTaThl 0(pOpMH B BHAE NUCHMEHHOI'O OTBETAa WU Trpaduuecku
(pUCYHOK, cXeMa).

dopmupoBaHue yMeHHs HaOI01aTh 32 00BEKTaMH WM MPOLECCAMU B KUBOM MpHUpoie
clieflyeT HauuHaTh C TEPBBIX YPOKOB OMOJIOTHM, MOCTENEHHO 3HAKOMS OOYYaroLIMXCs CO
HIKOJBHBIM SKCIIEPUMEHTOM.

3HaKOMCTBO C TIOCJEIHUM CJEAyeT OrPAaHUYUTh ONPEAEICHHBIMUA YCIOBHUAMHU:
1€J1€CO000Pa3HOCThIO, JOCTYIHOCTHIO, MOCTENEHHBIM YCIO)KHEHUEM OIBITOB JJIi TOHWMaHUS,
0COOEHHO 3TO BaXKHO HAa HAYAJIIbHOM 3Tare. DKCIIEPUMEHTHI JOJDKHBI ObITh MOAXOIAIIUMU JUIS
ycloBUM paboThl B KOHKPETHOM Kjacce M IIKOJe, a WX TeMaTuKa — OIpPEeeNsThCs
coJiepKaHreM H3ydaeMoro marepuaia (yuyeOHoii nmporpammoit). He cienyer 3a0bIBaTh U 0 TOM,
YTO OH JIOJDKEH OBITh YOETUTENbHBIM M J10Ka3aTeIbHbIM, a IPHU IOCTAHOBKE SKCIEPHUMEHTA
JOJDKHO paboTaTh MPaBHIIO OJHOTO PAa3Nuuus. J[eMOHCTpUpYsS SKCHEPUMEHT y4YallluMCs WIIH
IIPOBOJSI €r0 CaMOCTOSITENIbHO, YUEHUKH JIOJDKHBI MOHHMMATh LIE€Jdb CaMOro SKCIEpHMEHTa U
Ha3HaueHUe OOOpYJOBaHUS, UCIOIB3YeMOr0 TMpH ero mpoBeneHHH. Hammume Bcex
MEPEYUCIICHHBIX YCJIOBHI IO3BOJIUT TOBOPUTH 00 OCMBICICHHBIX JEHCTBUSX CO CTOPOHBI
00yYaromuxcst 1 JOOUTHCS CYTH, a HE BUAUMOCTHU MPOBEICHUS SKCIIEPUMEHTA.
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3HAKOMHTh OOYYAIOUIUXCS C OMOJOTHYECKHUMH JKCIEPUMEHTAMU MOXKHO IO Pa3HBIM
UCTOYHUKaM. Bo-mepBpix, 3T0 y4yeOHMKHM OHOJIOTMH; B HHMX MOXHO HAWTH ONKCAaHUE
KJIACCHYECKHUX JKCIIEPUMEHTOB, KOTOpPBIE OYyayT XOpOIIMM TpUMepoM s (GopMHUpOBaHUS
HCCJIEI0BATENbCKUX YMEHUW, Hampumep kinaccudeckue onbiTel @. Penu, JI. Cnamianuasu,
JI. ITactepa, P. Koxa, M.II. [1aBnoBa, I'. MeHnens 1 MHOIMX IPYrUX Y4YEHBIX, O KOTOPBIX UJET
MOBECTBOBAHHE B TEKCaX HEKOTOPBIX PEKOMEHJOBAHHBIX K HCIOIb30BAHUIO YYEOHUKOB.
B yueOHBIX mporpaMmMax ¥ PEKOMEHJIOBAHHBIX yUEOHHKAX 00sA3aTeIbHO MPUBOAMUTCS CITHCOK
71a00paTOpHBIX U MpakTH4eckux padoT. Ilpu ompeneneHHBIX METOAMYECKHX A0paboTKax (CM.
CTa/INY SKCIIEPUMEHTA) YaCTh TAKUX PAOOT MOKET CTaTh MHTEPECHBIM YUCOHBIM HCCIIETOBAHUEM
HEIMOCPEJICTBEHHO Ha YPOKe.

Bo-BTOpBIX, XOPOIIUM MOACIIOPHEM JIJISl TOMCKA HHTEPECHBIX YI€OHBIX SKCIIEPUMEHTOB
SBJSIIOTCS  METOAMYECKHue TmocoOus, Hampumep. bunac A.B. u ap. buonornueckwmii
skcriepuMeHT B mikose. — M.: [Ipocsemienne, 1990; Bepsunun H.M., Kopcynckas B.M. Obmas
MeTOoMKa IpenoaaBanus ononoruu. — M.: [IpocBemenue, 1983.

B memsax cosmanust cOOCTBEHHOTO OaHKa YYHWTENIh MOXKET WCIOIh30BaTh CANTHI
WuTepHeTa, HA KOTOPBIX CHEIMATUCTBI 3HAKOMAT OOYUAIOIIUXCS U yYUTENel ¢ opraHusanuen
U TPOBEICHHEM OKCIepuMeHTa, Hampumep: «http://unisait.nlogspot.com/», «https://life-
students.ru/zanimatelnye-opyty-po-biologii/», «https://studopedia.net». B xoneunom cyere
Mearor MOXET CO34aTh COOCTBEHHBIM OaHK y4YeOHBIX AKCIICPUMEHTOB, KOTOPBIH OyneT
BKJIIOYaTh B ce0s HE TOJNbKO OpraHU3alMi0 U MPOBEICHUE OHKCIEPHUMEHTa, HO M €ro
METOJIMYECKOE COIMPOBOXKACHHUE, IO3BOJIAIONIEE MAKCUMAIbHO 3()(PEKTUBHO HCIOIB30BAThH
pe3yNbTaThl SKCIIEPUMEHTa B y4eOHOM IpoIecce.

Opranusyst cOOCTBEHHBIN OaHK, ClieAyeT oOpamaTh BHUMaHHE Ha Psifl CBOMCTB yueOHBIX
JKCIIEPUMEHTOB. Tak, OHM pa3NUYalOTCs MO  MPOJOJDKUTENBHOCTH —  BBIICINSAIOT
KPaTKOBPEMEHHBIE M  JITUTEIbHBIE HKCIEPUMEHTHI. KpaTKkoBpeMEHHBIE HKCIIEPUMEHTHI
MPOBOJASATCS B TEUEHUE OJHOTO Y4eOHOTO 3aHATHS WU €ro 4actu. B ydeOHOM mporiecce
UCTIONIB3YIOTCSL M JUTUTEIIBHBIC SKCIICPUMEHTBI, BPEMsI KOTOPBIX MOXET COCTaBIIATH JO 2-X
u Oomnee wmecsueB. Mcxoass W3 9STOro, MOXHO PEKOMEHIOBATh TEMaTHUYECKHE OTIBITHI,
JIEMOHCTPHUPYIOIITHUE:

1) HemoCcpeICTBEHHOE HM3yYaeMoe sIBJICHHE (HampuMep, H3yueHHe pedIeKTOPHBIX
peakuuii 4yeaoBeKa Ha MPUMEPE MUTATEIBHOTO peduieKca);

2) u3y4eHHe YCIOBUI MPOTEKAHHs SIBICHHS, BBIIBJICHHE OCHOBHBIX 3aKOHOMEPHOCTEH
€ro B T€X CJIy4asiX, KOT/ia OIMbIT UMEET OOJIBIIIOE TTO3HABATEIILHOE WM MPAKTHUECKOE 3HAYCHUE
(HampuMmep, BBIIEICHHE KHCIOpPOJAa JHCThSIMH TOJIBKO HAa CBETY, HE3aMEHHMOCThH JIEMEHTOB
MUHEPAJIBHOTO MMUTAHUA);

3) u3yueHHe BIUAHUS PA3IMYHBIX BHEIIHUX YCIOBHUH (BBIICHEHHE MPOIOIKUTEILHOCTH
nepeBapruBaHus THAPOH MHUIK PA3TUYHOTO BU/IA).

XKenarenpHOo mpessiarath y4amuyMcsl ONBITHI, TTOKAa3bIBAIOIINE MPUMEHEHHE 3HAHUN 00
M3y4aeMOM SIBJICHMH B TIPOW3BOJICTBE (HAmpWMeEp, THUIPOIIOHHOE BBIpAIIMBAHUE PACTEHUH,
YKOPEHEHUE YEPEHKOB C MOMOIIBI0 POCTOBBIX BEIIECTB).

AHanu3 y4eOHOro mporiecca B IIKOJIE MOKa3bIBACT, YTO OTCYTCTBHE Yy OOYyJarOUIUXCs
MPaBUILHO COPMUPOBAHHBIX MOHATHI HEPEIKO SIBISIETCS MPUIMHON HU3KOU MeIarornueckoi
3¢ (PEeKTUBHOCTH yUE€OHOTO OJKCIIEPUMEHTA. YUYEHHUKH 4YacTO IyTalOT pPE3yJbTaT OMbITa C
BBIBOJIOM, TI0-CBOEMY, HEMPABUIBLHO MOHUMAIOT JIEUCTBUE «CPABHUTH» B CMBICIIE MPUPABHSATD,
CYUTATh PABHBIMH 10 KAKOMY-JIHOO OJTHOMY TIpu3HaKy. OHH TOJKHBI YSICHUTD, YTO CPABHHUTH —
3HAUUT YCTAaHOBUTH, HAWTH oOOIIee, OJMHAKOBOE Y paccMaTpHUBAaeMbIX (CpaBHHUBAEMBIX)
00BEKTOB (BapUaHTOB OIBITA) U TO, YTO y HUX Pa3HOE, YEM OHU OTIMYAIOTCS JIPYT OT Apyra.

OO0s13aTeNnbHO B CTIOBApHBIM  Oarax o0OyYaromMXCs JOJDKHBI OBITh  BKITIOUYCHBI
CJIETYIOIINE METOAOIOTUUECKHUE TIOHATHSI:

TUIO0TE3a — MPEANONIOKEHUE UITH I0TaIKa, YTBEPXKACHHUE, KOTOPOE, B OTIUYHUE OT aKCHOM,
MOCTYJIaTOB, TPeOyeT 10Ka3aTeNbCTRa,
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HyJIeBasi TUIOTE3a — IPUHUMAEMOE IO YMOJYAHUIO MPEIINOJI0KEHHEe O TOM, UYTO HE
CYIIIECTBYET CBSI3U MEXIY IBYMs HAOIIOaeMbIMU COOBITHUSIMU, (DEHOMEHAMH,

LeJb OIbITa —3TO TO, YTO HAMEYEHO I HCCieloBaHUus (YCTaHOBJIEHUS HOBOTO,
MOJTBEPXKJICHUSI U3BECTHOI0), HAIPUMEP BBIICHUTH, HEOOXOIUM JIM CBET AJsi 0OpazoBaHUs
Kpaxmaja B JINCThSIX;

3aBUCcHMasl (M3MEHSIOIASCS) IEPEMEHHAs — B SKCIIEPUMEHTE U3MepsieMasi IepeMeHHasl,
U3MEHEHUS KOTOPOM CBA3BIBAIOT C U3MEHEHUSIMU HE3aBUCUMOM IIEPEMEHHOM;

He3aBHcUMas (3aJaBaeMasi) IIepeMeHHasi —B OJKCIEpUMEHTE MepeMeHHas, KOTopas
HAMEPEHHO MaHUNYJIUPYETCS WA BBIOMPACTCS IKCIIEPUMEHTATOPOM C IENBI0 BBIICHUTH €€
BJIMSTHUE HA 3aBUCUMYIO [IEPEMEHHYIO;

OTPULIATEIILHBIN KOHTPOJIb — 3KCIIEPUMEHTAIBHBIA KOHTPOJb, IIPU KOTOPOM H3Yy4acMbli
00BEKT HE MOJBEPraeTcs IKCIEPUMEHTAILHOMY BO3JICHCTBUIO;

pE3yNbTaT OMbITAa — ATO TO (AKTUYECKOE, YTO IMOJYYHUIIOCH B OIBITE, HAOIIOAACTCS B
KOHIIE €ro, HallpuMep Kpaxmall UMEeeTCsl TOJIbKO B TOM YacTH JIMCTa, KOTOpas HaXOAWJIach Ha
CBETY;

BBIBOJI U3 OMBITAa — YMO3AKIIIOUEHHE 110 TOCTAHOBKE U pe3yjIbTaTaM OIbITa, CACTaHHOE B
COOTBETCTBUU C IIEJbI0O JAHHOTO OIbITA, HAlpPUMEP: CBET — HEOOXOAUMOE YCIOBHUE
0o0pa3oBaHUs KpaxMaia B JTUCThSX.

VYyeOHbIC OMBITHI HEOJHOTUITHBI 110 METOJMKE UX OpraHusauuu. JlJis MHOTHX U3 HUX
HEO0OXOUM KOHTpPOJIb B BHJIE BTOPOro 00beKTa (ero yactu), mpubopa. B Takom skcriepumeHTe
JIBE COCTaBHBIC YAaCTH — OMNBIT M KOHTPOJb. ONBITHBIE OOBEKTHI B IKCIICPUMECHTE — TE, Ha
KOTOpBIE OKAa3bIBae€T OIpEACICHHOE JeicTBHE, 4YTOObI y3HaTh, K YEeMYy JTO IPUBEIET;
KOHTPOJIbHBIE HAXOMASTCS B T€X K€ OOIIMUX YCIOBHSX, YTO M OMBITHBIE, HO HE MOJBEPrarOTCs
KaKUM-THO00 BO3JEHCTBUSAM. TO, YTO MPOU3OUIET C KOHTPOJIBHBIMU OOBEKTOM B Yy4eOHOM
AKCIIEPUMEHTE, 3apaHee U3BECTHO — KaK TO, YTO JOJKHO OBITh (HArpuMep, CEMEHa, HMEIOIINe
B JIOCTaTKe BOAY, IOCTYI BO3yXa M TEIJI0, MpopacTyT). Y TeM He MeHee KOHTPOJIb HEOOXOAUM
B JIO0OOM DJKCIIEPUMEHTE KaK METOJ€ HayKh, 4YTOObI yOETUThCSA B TOM, YTO OXKHIaeMOe
JNEHCTBUTENFHO MPOUCXOAUT, M HUCKIIOYUTH BO3MOXKHBIE HEIOpa3yMeHHs W OMHOKH B
SKCTIepUMeHTe. Tak, HampuMep, CEMEHa MOTYT HE MPOPACTH U3-3a MOTEPU BCXOKECTH;, B OTIBITE
M0 M3YUYEHUIO JIBIXaHUS CEMSH 3ajOKeHHas cBeua (JyYHMHKA) MOKET TacHYTh B KOHTPOJIbHOM
COCyJIe M3-3a TOTO TOJBKO, UTO €ro 00bEeM WUIIHM pa3Mep BXOJHOTO OTBEPCTHS CIUIIKOM MaJlbl,
MO3TOMY TOPEHUE HEBO3MOXKHO.

OOyuaromumcsi Haao0 JaTh TMOHATh, YTO TOJBKO TPH HAIMYAM KOHTPOJIS B
HKCIIEPUMEHTE MOXXHO OBITh YBEPEHHBIM, YTO W3MEHEHHS, MOJTYYCHHBIE B OMBITE, BHI3BAHBI
HalllUM BO3JICCTBMEM Ha pAaCTeHHME, a HE YeM-TUOO HHBIM, CIIy4ailHbIM, HEH3BECTHBIM.
KouTtpons HeoOXoauM st TOro, 4YTOOBI OMBIT ObUT YOETUTENBHBIM, JI0Ka3aTeIbHBIM.
CpaBHEeHHE PE3YNIHTATOB, TIOJYUYCHHBIX B OIBITE U KOHTPOJIE, COMIOCTABIIEHUE X C UCXOHBIMU
YCIOBHUSIMU B SKCHEPUMEHTE MNPUBOJAAT K BBIBOAY — PEIICHUIO IOCTaBICHHOW 3agauu —
JIOCTHKCHHIO T1EJTH OTIhITA.

B HeKoTOpBIX y4eOHBIX OIMBITaX HET KOHTPOIS B BUJE BTOPOTO KUBOTO 00BEKTa — UM
CITY)XUT OOBIYHOE, WM OYEBHIHOE, €T0 COCTOSHHE J0 (BHE) IKCIIEPUMEHTA, HAPUMEp BETKa
JiepeBa 0 TMOCTAHOBKM €€ B MOJKPAIICHHYIO BOAY — B OIBITE IO MPOBEACHUIO BOABI U
PacTBOPEHHBIX B HEW BEIIECTB MO CTeOII0. Pe3ynbTaT B TAKOM OIBITE CPABHUBAETCS C TEM, UTO
OBLJIO C TaHHBIM (MJIM aHAJOTHYHBIM) 0OBEKTOM JI0 OTBITAa UIH OOBIYHO OBIBAET.

B ombITax mo BBISICHEHUIO YCJIOBHH, HEOOXOMMMBIX IS TOTO WM WHOTO SIBJICHHS, a
TakKe M0 M3YyYEHUIO BIUSHUS PA3IMYHBIX YCIOBHHA HAa TOT WJIM WHOW mpoiecc (popacTaHus
CEMsIH, UCTIaPEHUS BOJBI JUCTHSIMH U T.1.) MOXKET OBITh HECKOJIBKO BapHAHTOB — HECKOJBKO
pacTeHul, IOCTaBIEHHBIX B pa3Hble ycioBusa. Hampumep, ogHUM mpenocTaBi€Hbl BOJA,
BO3JIyX, TEIUIO, a APYTHe JUIICHBI OJHOTO W3 ITHX YCJIOBHI: OJHU — BOJBI, APYTHE — TEIIA;
TPEThU — JIOCTYIA BO3yXa. BbIBOA U3 TaKOTO OMbITa JE/IaeTCsl HA OCHOBE aHAIW3a, CPABHEHUS
YCIIOBUH B Ka)XI0OM BapHaHTE U Pe3yJbTAaTOB, IOTYYCHHBIX B HUX.
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Crnenyer moCTOSIHHO OOpaliath BHUMaHHE OOYYarOLIUXCs HA TO, YTO B IKCHEPUMEHTE
MPUMEHSIETCS «IIPABUJIO €JMHCTBEHHOTrO paznuuusi». OHO TpedyeT, 4TOoObl paziudyue MEexAy
ONBITOM ¥ KOHTPOJEM, MEXIy BapHaHTaMU CJIOXXHOTO (KOMIUIEKCHOTO) OMNbITa H
KOHTPOJIbHBIMU PACTeHHSIMM B HEM BcCerJa ObLIO TOJBKO MO OJHOMY YCJIOBHUIO — TOMY,
HEOO0XOIMMOCTh HJIU JIEHCTBHE KOTOPOT'O BBIICHSAETCS B KOHKPETHOM IKCIIEPUMEHTE, HallpUMEP
[0 TOMY, €CTh WJIM HET JIOCTYH BO3JlyXa K CEMEHaM, OCBEIIAETCsl WM HET JIUCT pacTeHus. Bee
JpyTue yCJIOBUS JOJDKHBI ObITh OJJMHAKOBBIMU. TOJBKO MPH ATOM YCIOBUHU BBIBOJ U3 OMBITA
SBIIIETCS. €JUHCTBEHHO BEPHBIM M J0Ka3aTelbHbIM. Clie10BaTebHO, B OMBITAX C HECKOJIBKUMHU
BapUaHTaMU — 0 BBIACHECHHIO YCJIOBUH, HEOOXOAMMBIX JJIsl TOTO WJIM MHOTO SIBJICHHUS, — HAJIO
MOOYEpPEHO CPaBHUBATH PACTEHHUS KaXKJIOTO BapHaHTa ¢ KOHTPOJIbHBIMU — B COOTBETCTBUU C
«MIPaBHJIOM €JMHCTBEHHOTO Pa3IWYMs». YUalluMCsl HaJlO TMOHSATh, YTO CPAaBHEHHE BAapHUAHTOB
JIPYT C IpyroM (a He ¢ KOHTPOJIEM B JJAHHOM OIIBITE) HE MOXKET AaTh JIOCTOBEPHBIC 3HAHUSI, TaK
KaK 3TU BapHaHThI pa3In4aloTcs Mexay co0oil 0oJiee ueM 1o OAHOMY YCIIOBUIO.

Ecnu xommiekcHas MOCTaHOBKA OMBITa C BapUaHTaMH MPEJCTABIIAETCS CIOXKHOM, ee
MOYKHO 3aMEHHTh HECKOJIBKUMH JJIEMEHTAPHBIMU OIBITAMH CO CXEMOI: KOHTPOJIb — OITIBIT
(HampuMmep: «ecTh: BOJa, BO3yX, TEIIO» — «ECTh: BOJA, BO3JyX; HET TEIJIa» UIU «ECTh: BOJA,
BO3/yX, TEIJIO» — «ECTh: BOJA, TEIUIO; HET BO3aAyXa»). CrienuanbHble NCCIEI0BaHMsI TOKa3alH,
YTO YCIIOKHEHHAsl CXeMa OMBbITa SBISETCS MeAarornyecku 6osuee 3pQPEeKTUBHON NpU YCIOBUU
OCHOBATEJIBHOM pabOTHI C yJaIIUMUCS HAJI OTIBITOM.

MaxkcuManbpHbli  oOpa3zoBaTenbHbIl  3PdekT  o0ydeHus  mpeaMeTy — 4depes
HKCIIEPUMEHTAIBHYIO JICATEIIbHOCTh MOXET OBITh JOCTHTHYT TOJBKO B TOM Cily4ae, KOTJa OH
aKTUBHO BKIIIOUYEH B Y4eOHBIM mpollecc, re OCHOBHBIM oOcTaeTcs ypok. Kak mokasbiBaeT
MHOTOJIETHSIS [T€JJarOrnyecKasi MpakTHUKa, MECTO AKCIIEPUMEHTA Ha YPOKE ONPEIEIIAeTCs LENblo
U 3amayaMu, CcGOPMYIHPOBAHHBIMU TIEAAroroM, M 3aBUCUT OT THMNA M BHJAA YpOKa.
Kak Meroguueckuii mpueM SKCIEPUMEHT IIUPOKO MPHUMEHSETCS Ha YpOKaxX, KOrja Y4YHTeNb
JIEMOHCTPUPYET OIBIT B Tpolecce y4eOHOH JEeKIUH, KOPOTKOIO pacckasa, (PpOHTaIbHOM
Oecempl. DTO JaeT XOPOUIMH pe3yNbTaT, €CIH IPeaIaraeMblil OIBIT CIY)KHT HCTOYHHKOM
HOBBIX 3HAHUM W yMEHH, a He WUIIOCTPUPYET TO, YTO CKa3aj YUYHUTENIb B CBOEM pacckKase.
Hampumep, B mpoiiecce pacckaza 0 MOCTYIUIEHUU BOJABI B KIETKY YYUTENb JAEMOHCTPUPYET
«UCKYCCTBEHHYIO KJETOuKy» TpayOe M CTaBHT BONpOC: 3a CUET Yero yBEIMYMBAETCS 00BEM
“kieroukn”? VYUEHUKHM NPUXOIAT K BBIBOAY O IIOCTYIUICHMH B «KJIETOYKY» BOJIBI U3
OKpY’Karollen cpelipl. 3aTeM y4UTellb CPAaBHUBAET CBOMCTBA 3TON MOJIENIN U MEMOpaHBbI KUBOU
KJIETKH M TPOIYCKaeT BOXY J0 TeX TOp, MOKa HE BBIPOBHIETCS KOHIEHTPAIMS PacTBOPOB
CHApy>XH U BHYTPH.

DKCIIepUMEHT MOXKET OBITh WCIIONB30BaH M Ha JPYTUX dTamax ypoka, HampuMep BO
BpeMsl BBITIOJIHEHUSI TAOOPATOpPHOU (HAmpUMep, UCCIeIOBAHUE XUMHUYECKOTO COCTaBa KOCTH)
WIA TIPAaKTHYECKOH PabOThI (MCCIENOBaHWE PEAKIMU MPOCTEUIINX Ha NEHCTBHE Pa3IMYHBIX
pazapaxuteneil). [Ipu Takoil opranuzanuu y4eOHOro nporecca yueHUKU-3KCIIePUMEHTATOPbI
CTaHOBSITCSI aKTUBHBIMHA TIOMOITHUKAMH YYUTEIs, TaK KaK, aKTHBHO BBITIONHSS paboTy, OHH
nproOpeTaroT HOBbIE 3HAHUS U YMEHUS, JIEJICh UMH C OJJHOKJIACCHUKAMHU.

l'opazno wamie sKcmepUMEHTAIbHBIE PAa0OTHI MO OWOJOTMHM YYEHHKH TPOBOIAT B
MOPSIIKEe BHEYPOUHBIX 3aHATUHN (MHAWBUYaTbHBIX WM TPYIIOBBIX) B YTOJIKE JKUBON MPUPOJIBI
WIM Ha Yy4eOHO-ONMBITHOM YydacTke miKosibl. HanbGosmee MHOrooOpasHbl 3KCHEPHUMEHTHI Ha
y4eOHO-ONBITHOM y4yacTke. OHM OCOOCHHO AJHUTEIbHBI M 3aHUMAIOT BECh BEreTallMOHHBIN
nepuoA, T.e. 1enoe yero. Ilepen oOyyaromuMucs CTaBsT BONPOCHI WIM 3a/ayd, KOTOPbIE
peIaoT MyTeM CPaBHEHUS Pe3yJIbTaTOB OIbITa U KOHTPOJIS

TemaTnka y4eOHBIX OIBITOB OIpPENENIeTCs COACpKaHHEM pabodeld MporpamMMBbI
(6a3oBBIt M YIIyOJEHHBIM YPOBHHM), OXBATBIBAIOIIMM ClEAyIOIIME pasfensl: «PacteHus.
baktepuu. I'pu6bl. Jlumaiinukuy, <«KuoTHble», «YenmoBek u ero 310poBbe», «OOmmas
OHOTIOTHUS.

[Tog xaxnaelii pasgen ydeOHOTO TIpeAMETa B METOJAWKE OOy4YeHHsS OHOJIOTHH
pa3paboTaHo OOJBIIOE KOJIUYECTBO PA3HOOOPA3HBIX YYEOHBIX 3KCIIEPUMEHTOB, B KOTOPBIX
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YUUTBIBAIOTCSI TICUXOJIOTO-TIEArOTHYECKUE BO3MOXKHOCTU OOYYAIOLIUXCS, OMOJOTHYECKHUE
OCOOEHHOCTH OOBEKTOB, C KOTOPBIMH TMPOBOJSATCS OIBITHI (IKCHEPUMEHTHI), COACpPIKAHUE
nporpaMM W psAA OPYTUX JUAAKTUYECKUX TMPHHLIUIOB, oOecrmeynBaromux 3((GeKTUuBHOE
oOydyenue mpenmery. MeToandecKkue PpPEKOMEHJIAIMK [0 OpraHu3aluud  pabdoThl €
UCTIOJIb30BAaHUEM YUEOHOTO SKCIIEPUMEHTa OyIyT pACCMOTPEHBI B CIICAYIOLIEM TOY.

Jpyroii npoGiemoli, KoTopasi TpedyeT MPUCTAIFHOIO BHUMAHUS CO CTOPOHBI TIeJarora
Opd U3ydYeHUH OuoJorHM, sBIseTcs paboTa ¢ pUCYHKaMH, cxemMamu, (oTorpadpusmMu
Ononornyeckux o0beKTOB M siBieHMH. Kak mokasan aHamu3 pa0oT, 3agaHusl OJHOTO THIIA, B
KOTOPBIX HMMEJCS PUCYHOK, BBIMOJHSJINCH XYK€, YeM 3aJaHHs aHAJIOTWYHOIO THMa, HO 0e3
pucyHka. B mpomecce u3ydyeHHs Ha ypokax OHOJIOTMM HEOOXOAMMO dalle MPaKTHKOBATh
paboTy ¢ u300pakeHneM OMOJIOTHYECKIX 0OBEKTOB, MMEIOIIMNXCS B IIKOJIBHBIX yueOHUKax. 13
Oanka oTKphITHIX 3ananuii GUIIN pexomeHayeTcs UCIOIb30BaTh 331aHKsI PA3IMYHOTO THIIA C
PHCYHKaMH KakK IPH TPEHUPOBKE, IOBTOPEHUHU, TaK U IPU MpPOBEpKe 3HaHHUH. Pexomenayercs
JUIsl TPOpabOTKH y4eOHOTO Marepuaia He mpeHeOperaTh 3aJaHusIMH Ha BBIOOP OJHOTO OTBETa
U3 YETBIPEX C PUCYHKA.

B KM EI'D 2023 r. mo 6uonoruu 0yJeT IpoA0KeHO CTPYKTYPHOE U COJIepPIKaTeIbHOE
OOHOBJICHHE JeHCTBYIOIIEH S3K3aMeHAalMOHHOW Mojenu. [InaBHBIA MOATamHBIA HEepexoa Ha
HOByt0 Mozenb moa DPI'OCOO mnpoBoauTCs € y4E€TOM TMOJYYEHHBIX PpE3yJIbTaToB, C
HOCJEIYIONEeH KOppeKIue KaKk OTIeNbHbIX JIMHUH 3alaHu, TaK U LEJIbIX MOAYJIEH.

B cpaBuenun ¢ KM EI'D 2022 r., B HOBYIO MOJI€/Ib BHECEHBI CIEAYIOLINE U3MEHEHHUS.

1.B gactru 1 KM EI'D nosBuTcs HoBas nuHMs 3afaHuii. B pesynbrare obiiee
KOJIMYECTBO 3aJIaHH B AK3aMEHAIIMOHHOM BapHuaHTe OyneT coctaBisath 29 (B 2022 1. 66110 28).

2. bnok «Cuctema 1 MHOroo0pasue OpraHM4ecKkoro Mupa» B yacTu 1 sk3aMeHallMOHHON
paboThl OyJeT MpeACTaBICH €IUHBIM BapHATHBHBIM MOayJeM (3amanus 9—12), cocrosimum u3
KOMOMHAIMM JABYX TEMaTU4YeCKUX paszzenoB: «MHoroobpasue pacteHuil U TpuOOB» (IBa
3ananus) «MHorooOpasue KUBOTHBIX (JIBa 3aJlaHuUs).

3. biiok «OpranusM 4enoBeka W €ro 37A0poBbe» B 4yacTU 1 sK3aMeHaAlMOHHOM paboThI
coOpaH B eIUHBII MOJIYJIb U3 YEThIPEX TeMAaTHYECKUX 3a1anuii (3axanus 13-16).

4. 3nanue OakTepuil M BHpPYCOB OyneT MpoBepsTbca 3agaHusMu Onoka «Kierka u
OpraHu3M — OMOJIOTHYECKUE CUCTEMBI» (3afanust 5—8). B npeabiaymiye roasl OHU TPaJAULIMOHHO
ObuTH TIpezcTaBiIeHbl B 0sioke «CucTeMa 1 MHOrooOpaszyue OpraHuuecKoro Mupay.

5. B vactu 2 mosBUTCA MOAYJb U3 ABYX JNUHUM (3aganus 23 u 24), HanpaBiIeHHBIX Ha
POBEPKY C(POPMUPOBAHHOCTH METOJIOJOTMYECKUX YMEHUH M HaBBIKOB. [IpuuemM oHM 3a1aHUs
JUHUM 23 MPOBEPSIOT 3aBUCUMYIO U HE3aBHUCUMYIO MIEpEMEHHbBIE C BKJIIOYEHHEM B 3TOT BapUaHT
OTPULATENIBHOTO KOHTpOJIA. Jlpyrue npoBEpslOT HYJIEBYHO THUIIOTE3y M JOCTOBEPHOCTH
MOJIyUEHHBIX B PE3yjbTaTe 3KCIEpUMEHTA JaHHbIX. B 00Imiel cIoKHOCTH MOJHOE MpaBUIbHOE
BBHITIOJTHEHNE 33/IaHUN JTAHHOTO MOJYJIS OlleHMBaeTcs B 6 OamnoB. 3amanue 23 (3 Gamna) crajio
MIOBBIIIEHHOTO YPOBHS CIOHOCTH (B 2022 r. BCce 3amaHusi yacTH 2 OBUTH BBICOKOTO YPOBHS
CIIOHOCTH), a 3a7anue 24 (3 Ganna) — BRICOKOTO.

6. Uz KM EI'D 2023 r. uckiroueHa JUHUA 3adaHui 24 Ha aHaiu3 OMOIOrHYECKOM
UHpOpMaLINK, IPEJICTABICHHON B BUJIE KOPOTKOTO OMOJIOrMYECKOT0 TEKCTa.

B cBsa3u ¢ mnanupyembiMu uzmeHenussMu KM EI'D 2023 1. pekomenayeM: BO-IIEPBBIX,
YCUJIMTH aKIEHT Ha paboTy ¢ M300paKEHUSMHU OTJIEJIbHBIX TUITUYHBIX OOBEKTOB MM MX YacTel
(¢pparmenToB), a TaKke MNPOIECCOB, MpoTekalomux B kHUBbIX cucremax (B KM Bospocino
KOJINYECTBO PUCYHKOB); BO-BTOPBIX, YAETUTH OOJIbIIe BHUMAHHE CHCTEMHOMY MOBTOPEHHUIO
pasznenoB «Pactenus. bakrepun. ['pudsl. Jlumaitaukuny, « KUBOTHBIE», B KOHTEKCTE aJamnTarliil
K OKpY’Karolllell cpele B pasnene «YenoBeK M €ro 3710pOBbE» OCHOBHOM akILEHT cAelaTh Ha
paccMOTpEeHHE OpraHu3Ma He B CHCTeME CTpoeHue — (yHKUusA, a HaoOopoT, (QYHKIUS —
CTPOEHUE; B-TPEThUX, 0OPaTUTh BHUMaHHE Ha (JOPMHUPOBAHUE CPEJCTBAMHU MpEeaAMETa OHOIIOTUI
METaIpeIMETHBIX PE3Y/IbTAaTOB, B YACTHOCTU 0A30BbIX UCCIIEI0BATEIbCKUX AEHCTBUH, HAITPUMED
¢dopMHpOBaHHE HAyYHOI'O THUIA MBIIUICHUS, BIaJICHUE UCCIENI0BATEIbCKOW TEPMHHOJIOTHEH, a
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TaK)K€ KJIIOYEBBIMM MOHATUAMU U BaXHEHIIMMU HaydHbIMU MerTonamHu. [lociaenHue sSBIsAtoTCS
BaXHBIMU BBHJly OTHOCUTEJIBHO HU3KUX PE3YJITATOB, MOJTYYCHHBIX ITPH BBIIIOJHEHUH 3aJaHUH,
NPOBEPSIOLINX 3HAHHS YACTHOHAYYHBIX METOJIOB B 00J1aCTH COBPEMEHHON OMOJIOTHH.

Meronuyeckyo NOMOIIb YYUTENAM M oOydarommumcs pu noaroroske k EI'D moryr
okaszaTh MaTepuaisl ¢ caiita GUITU (www.fipi.ru):

JIOKYMEHTBI, ONpeeloIue CTpykTypy u conepxxanne KM EI'D 2023 r.;
OTKpBITBIN OaHk 3ananuii EI'O;

Haguratop camoctosrensHoii moaroroBku k EI'D (fipi.ru);

Y4eOHO-MeTOIMYeCKHe MaTephalibl Uil IpecenaTeNieil U 4WIEHOB PEernOHaIbHBIX
IIPEIMETHBIX KOMUCCHI 110 IPOBEPKE BBIIIOJIHEHNUS 3a/laHUil ¢ pa3BEPHYTHIM OTBETOM
9K3aMEHaIMOHHBIX padot EI'D;

MeTtoanueckie peKOMEHJAllMi Ha OCHOBE aHaJHM3a THIWYHBIX OMIMOOK YYaCTHHKOB
EI'D npouusix net (2015-2021 rr.);

Mertoanyeckue peKOMEHAAUUM JUIsl yduTeled MO0 TNpenoJaBaHHi0  y4yeOHBIX
IIPEIMETOB B 00pa30BaTEIbHBIX OpraHU3alMsIX C BBICOKOW J0Jeil oOywarommxcs ¢
prckaMu yuyeOHOI HeycnelmHocTy. buonorus;

xypHai «llenaroruueckue usmMepeHus»;

BUJICOKOHCYIbTaMK i ydactHukoB EI'D  (https://fipi.ru/ege/videokonsultatsii-
razrabotchikov-kim-yege).

36


http://www.fipi.ru/
https://fipi.ru/navigator-podgotovki/navigator-ege#ob

Ipunoocenue
OcCHOBHbBIE XapaKTePUCTUKHU IK3aMeHauMoHHoi padoTel EI'D 2022 r. no BUOJIOT'UHN

AHain3 HaeKHOCTU K3aMEHAIlMOHHBIX BApUAHTOB IO OMOJIOTUM MOATBEPXKIAET, YTO KAYECTBO
paspabotanabix KM cooTBeTCTBYeT TpeOOBaHUSAM, PEABABISEMBIM K CTaHAAPTH3UPOBAHHBIM

TecTaM Y4eOHBIX MOCTHXKeHHH. CpenHss HaaeKHOCTh (KoddduimeHT

1o ounosorun — 0,92,

anbda KpOH6axa)1 KM

Ne IIpoBepsiemble TpeOOBaHMSA Koapb1 Koasl Ypo- Maxkcu- Cpen-
(ymeHus) npoBepsie- nposepsie- BEHb MaJib- HUH
MBIX MBIX CJIOK- HbIH npo-
TpeboBa- 3JIEMEHTOB HOCTH 0asI 3a HEeHT
HUi cojep:xa- 3aj1a- BBINOJI- | BBINOJI-
HUSA HUSA HEeHUe HEeHUsI
3a]aHus
1 | 3HaTe W TOHMMAaTh METOABl HAYYHOTO IIO3HAHMUS, 11 11,12 b 1 70
MPU3HAKU KHUBBIX CHCTEM, YPOBHHU OPTaHU3AINH KXHBOH
MaTepUH
2 | AHanu3upoBaTh pe3yIabTaTHI OHMOIOTHIECKHIX 2.9 2.1-2.5, b 2 60
SKCIIEPUMEHTOB, HAOJIFOICHUH 110 WX OTIHCAHHIO 3.1-3.3,
4.1-4.7,
5.1-5.6
3 | Pemarp 3agaun pa3nu9aHO CIOKHOCTH HO IIUTOJIOTHH 2.3 2.3,2.6,2.7 b 1 65
4 | PemaTh 3ajaudl pa3iAYHON CIIO)KHOCTH II0 TEHETHKE 2.3 35 b 1 65
(COCTaBIISITh CXEMBI CKPEIIUBAHMIS)
5 | 3HaTh W NOHHUMAaTh OCHOBHBIE ITOJOXKEHUS KIETOYHOM 1.1-1.4, 2.1-2.7, b 1 65
TEOpHH, a TaKXKe CYLUTHOCTh OMOJIOTHUECKUX IIPOLECCOB 2.1-2.3, 3.1-3.9
U SIBJICHHI: OOMEH BELIECTB W IPEBpAIlICHHsS SHEPIUU 2.5-2.7
B KJIETKC W oOpraHusme, (HOTOCHHTE3, ILIACTUYCCKUN
M DHEPreTHYCCKUd OOMEH, THWTaHHe, JbIXaHHE,
OpoKeHHMe, XEMOCHHTE3,  BBIJICICHHE, TPAHCIOPT
BEIIECTB, pa3apPaXUMOCTh, pOCT, MHTO3, MeHO03,
pa3BUTHE TaMeT Y I[BETKOBBIX PAaCTEHUH M TTO3BOHOYHBIX
JKABOTHEIX. Pacrio3HaBaTh OHMOJIOTHYECKHE OOBEKTHI 110
UX N300pPKCHHIO U MPOIIECCaM UX KU3HEICSITeITbHOCTH
6 | 3HaTh W NOHWUMATh OCHOBHBIE ITOJOXKEHUS KIETOYHOMN 1.1-1.4, 2.1-2.7, I1 2 45
TEOPHH. CymHocTh OHMOJIOTHYECKAX  TIPOLECCOB 2.1-2.3, 3.1-3.9
U SBICHHUIA: OOMEH BEIIECTB W TPEBPAIICHUS SHEPTHU 2.5-2.7
B KJIETKC W oOpraHusme, (HOTOCHHTE3, ILIACTUYCCKUN
W DHEPreTHYCCKUi OOMEH, THWTaHHe, JbIXaHHE,
OpoKeHHMe, XEMOCHHTE3,  BBIJACICHHE, TPAHCIOPT
BEIIECTB, pa3apaXUMOCTh, pOCT, MHTO3, MeHO03,
pa3BUTHE raMeT y [[BETKOBBIX PACTCHHI M MO3BOHOYHBIX
JKUBOTHBIX. Pacro3HaBaTh OHMOJOTHYECKHE OOBEKTHI ITO
UX N300PAKCHHIO U TPOLIECCAM UX YKH3HECSITeIbHOCTH
7 | 3HaTb ¥ NOHUMATh OCHOBHBIE IIOJIOXKEHHUS KIETOYHOM 1.1-1.4, 2.1-2.7, b 2 70
teopun.  CyIIHOCTP  OHOJIOTHYECKHX  IIPOLECCOB 2.1-2.3, 3.1-3.9
W SIBJICHHWI: OOMEH BELIECTB W IPEBpPAIlIEHHsS SHEPIUU 2.5-2.7

B KICTKEC H OpraHusme, q)OTOCI/IHTC3, IJIACTUYECCKUI

M DHepreTHYeckuii OOMEH, THUTaHWe, JIbIXaHHE,
OpoXkeHHe, XEMOCHHTE3,  BbIJEJICHUE, TPaHCIOPT
BENIECTB, pa3OpaKMMOCTh, pOCT, MHTO3, MeEHO3,

Pa3BUTHUC TaMET Y IBETKOBBIX paCTCHI/Iﬁ " ITO3BOHOYHBIX
JKUBOTHBIX. Pacrmo3HaBaTh OHOJIOTHYECKHE OOBEKTHI I10
nux I/I306pa)KCHI/I}O M TponeccaM UX KU3HCACATCIbHOCTH

1
MunuMaITBbHO JOIIYCTUMOC 3HAYCHUC HAJCKHOCTH TECTa JIA €ro HUCIOJB30BaHHUA B CUCTEME TOCYIapCTBCHHBIX

sKk3aMeHoB paBHo 0,8.
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3HaTh W TOHMUMATh OCHOBHBIC TIOJIOKCHUS KJICTOYHOU
teopun.  CymiHocTh  OHMOJIOTHYECKHX  MPOIECCOB
U SIBJICHHI: OOMEH BEILICCTB U IMPEBPAIICHHS YHEPIUU
B KJIETKC W OpraHusme, (OTOCHHTE3, IIACTHYCCKUN
M DHEpreTHyeckuié OOMEH, TMHUTaHWe, JIbIXaHHE,
OpoXkeHHe, XEMOCHHTE3,  BBIJCICHHE, TPaHCIOPT
BEILIECTB, Pa3ApaXHUMOCTh, pOCT, MHTO3, MeHO03,
pa3BUTHE raMeT Y I[BETKOBBIX PACTCHHUI M MO3BOHOYHBIX
JKUBOTHBIX. Pacno3HaBaTh OMOJIOTHYECKUE OOBEKTHI MO
UX U300PAKCHHIO U TMPOLIECCAM UX KHU3HECITCIBHOCTU

1.1-1.4,
2.1-2.3,
2.5-2.7

2.1-2.7,
3.1-3.9

45

3HaTh u IIOHUMaThb CTPOCHUC u MMPpU3HAKN
OHOJIOTHYECKUX OGT)GKTOB, CYIITHOCTb OHOJIOrMYECKUX
IMpo1eCccoB U SIBJICHUIA. PaCHO3HaBaTB, OIIUCBIBATD,
BbIABJIATH, CDABHUBATH OHOJIOTHYECKUE 00BEKTEI

1.2,1.3,
2.5, 2.6,
2.7

4.1-4.7

70

10

3HaTh ¥W  TOHUMATh  CTPOCHHE H  TNPU3HAKU
OmosornIecknx 00bEKTOB. 3HATh U IOHUMATh CYIITHOCTh
OHOJIOIMYECKUX TPOLECCOB U SBICHHIA.

Pacrio3HaBaTh, ONHUCHIBATH, BBISBIATH, CPABHHBATH
OMOIOTHYECKHE OOBEKTHI

1.2,1.3,
2.5, 2.6,

4.1-4.7

50

11

Omnpenensite MPUHAIICKHOCTD OHOIOrHIECKUX
OOBEKTOB K OINPEICICHHOW CHCTEMATHYeCKOW TrpyIine
(kmaccuduxarms)

2.8

4.1

70

12

3HaTh ¥ MOHUMATh OCOOCHHOCTH OpraHHM3Ma 4YeIOBEKa,
€ro CTPOEHUS, JKU3HEIEATCIBHOCTH, BBICIIEH HEPBHOU
JIESITCILHOCTH U IIOBEICHUS.

OOBSICHIATh  OTPHUIATEIBHOE BIIMSIHUC aJIKOT0JI4l,
HUKOTHHA, HApKOTHYECKUX BEUIECTB Ha pa3BUTHE
3apobIlIa YeJOBeKa, BIMSHHE MyTarecHOB Ha OPTaHU3M
yenmoBeka. Vcmonp30BaTh  NPUOOPETCHHBIE — 3HAHUS
1 YMEHUSI B IPAKTUYECKOU JIESITENEHOCTH U TOBCEAHEBHOM
JKM3HHA

15,21,
3.1

5.1-5.6

70

13

3HaTh M NOHUMAaTh OCOOEHHOCTH OpPTraHM3Ma YelIOBEKa,
€ro CTPOEHMs, KHU3HEIEATEIbHOCTH, BBICIIEH HEPBHOMN
JIESTEIbHOCTH U MOBEICHUS.

OOBSICHATD ~ OTPUIATENIBHOE  BIMSHHE  aJIKOTOJI,
HUKOTHHA, HApKOTUYECKUX BEUIECTB HAa Ppa3BUTHUE
3apoAblllIa Y€JIO0BEKa, BIMSHUE MYTarcHOB HAa OPraHU3M
gyenoBeka. lcmonb30BaTh MPHOOpPETEHHBIE  3HAHUS
U yMEHUsSI B IPAKTUYECKOU JIESITEIbHOCTH U TIOBCEAHEBHOMN
JKH3HU

15,21,
3.1

5.1-5.6

45

14

3HaTh U MOHWMATh OCOOEHHOCTH OpraHM3Ma YeJOBEKa,
€ro CTPOEHMs, KHU3HENEATEIbHOCTH, BBICIIEH HEPBHON
JIESITEIbHOCTH U OBEICHUS.

OOBSICHATD ~ OTPUIATENIBHOE  BIMSHHUE  aJKOTOJI,
HUKOTUHA, HAapKOTUYECKUX BEIIECTB HA pa3BUTHE
3apoJblllla YeNIOBEKa, BIUSHUE MYTareHOB Ha OpPraHU3M
yenoBeka. Mcmonp3oBaTh  NPUOOpPETEHHBIE  3HAHUS
1 YMEHUSI B IPAKTUYECKOM JIESITEIbHOCTH U TTOBCEAHEBHOM
KHU3HU

15,21,

5.1-5.6

45

15

3HaTh " MTOHUMATh OCHOBHEBIE MIOJIOKEHHUS
CHHTETHYECKOW TEOPHH 3BOIONNH, aHTPOIIOTEHEe3a.
OOBACHATH CTPOCHWE W IPHU3HAKH OHOJOTHYECKHX
O0BEKTOB:  BHJa, HOMYJISANOWHA,  OBIDKYIIUX  CHUI
3BOJIIOLIMY, ITyTEH U HAIIPaBJICHUH 3BOJIIOIUH.

BoIsBIATE TIpHCIIOCOONICHHST Yy OpraHM3MOB K cpele
oburanus, apoMopho3bl U WAMOATANTALUKN Y PACTCHHH
U )KUBOTHBIX.

CpaBHHBATh (opMEI €CTECTBEHHOT'O otbopa,
WCKYCCTBEHHBIH W €CTECTBEHHBIH OTOOp, CHOCOOBI
BU/I000pa30BaHusl, Makpo- M MHKPOIBOIIOLUIO, ITyTH
Y HaITPABIECHHS DBOJIIOLHH

1.1,1.2,
1.3,2.1,
2.2,2.5,
2.6, 2.7,
2.9

6.1-6.5

65
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16 | 3uars u MOHUMAaTh OCHOBHBIE MOJIOKEHHUS 1.1,1.2, 6.1-6.5 45
CHUHTETHYECKOW TCOPHHU 3BOJIIOLNH, aHTPOIIOTCHE3a. 2.2, 2.5,
OOBACHATD CTPOCHHE W MPHU3HAKH OMOJIOTHICCKHUX 2.6, 2.7,
O0OBEKTOB:  BHIa, NOMYJISANWHA,  OBIDKYIIAX  CHII 2.9
SBOJIIOLIMMY, ITyTE€H U HANPABJIEHUM 3BOJIIOLMH.

BbISIBISITE  TIPUCIIOCOONICHHST Yy OPraHu3MOB K cpele
obuTaHus, apoMopdo3bl U HUANOATANTAIINHA y PAaCTCHHI
U )KUBOTHBIX.

CpaBHHBATH (dhopMbI €CTECTBEHHOTO otbopa,
HUCKYCCTBEHHBI W E€CTECTBEHHBIH OTOOp, CIOCOOBI
BUZ000Pa30BaHUsI, MaKpo- U MHUKPOIBOIIOIHIO, ITyTU
Y HAIIPABIICHUS DBOJFOIMU

17 | 3Hatb W TOHMMaTh OCHOBHBIE ToOJOKeHust ydenwid | 1.1,1.2, 7.1-75 65
H./. BaBuyioa o 1ieHTpax MHOr000Pa3ust ¥ IPOUCXOKICHUS 1.3, 2.1,
KyTbTypHBIX pactenmii, B.J. Bepranckoro o Omocepe. 23,24,
CocTaBiiTh CXEMBI MEpEeHOCa BEHIECTB W HSHEPTHU 2.5, 2.6,
B DKOCHCTEeMax (IICTTH TUTAHMSI, TUIICBBIC CETH). 2.7, 2.9,
Pacrno3HaBaTh 5KOCUCTEMBI U arPOIKOCUCTEMBI. 3.1
BrIABIATE aOHOTHYECKHE W OMOTHYECKHE KOMITOHEHTHI
JKOCHUCTEM, B3aWMOCBSI3U OPraHU3MOB B HJKOCHUCTEME,
AHTPOIIOTCHHBIC U3MEHEHHS B dKocucTeMax. CpaBHUBATh
OKOCUCTEMBI M  arpO3KOCHCTEMBI.  AHAIHM3HUPOBAThH
COCTOSIHUEC OKpPY)KAIOILICH Cpefibl, BIHSHHUC (PAKTOPOB
pUCKa  Ha  3/0pOBbE  YEJOBEKa,  IOCICACTBHUS
JIEATCIIBHOCTH YeJOBEeKa B DKOCHCTEMaX, TIiI00albHbIE
AHTPOIIOTEeHHBIC M3MEHEHUsI B Onochepe

18 | 3HaTh W TOHMMATh OCHOBHBIC TIOJIOKCHHUS  YUCHHI 1.1, 1.2, 7.1-7.5 45
H.U. BaBunosa o rieHTpax MHOT000pa3us U IPOHCXOKICHUS 1.3, 2.1,
KyIbTypHBIX pactenmii, B.J. Bepranckoro o Omocdepe. 22,25,
CocCTaBIiATh CXEMBI MEPEHOCa BEHIECTB W HHEPIHU 2.6, 2.7,
B OKOCHCTEeMax (IIeTH TUTAHHMSI, TUIIECBBIC CETH). 29, 3.1

PacrniozHaBaTh H5KOCHCTEMBI U arpO3KOCHUCTEMBI.
BrusiBiaTe abuoTndeckue U OMOTHUECKHE KOMITOHEHTHI
9KOCHUCTEM, B3aMMOCBS3M OPraHHU3MOB B IKOCHCTEME,
AQHTPOIIOTEHHbIE U3MEHEHH B 9KocucTeMax. CpaBHUBATh
9KOCHCTEMBl M  arpo3KOCHCTEMBI.  AHAJIM3HPOBAThH
COCTOSIHHE OKpYIKaolleld cpenpl, BiusHHE (DAKTOPOB
puUcKa  Ha  370pOBbE  YEIOBEKa,  IOCIEICTBUS
JIeITeIIbHOCTH YeJIOBEKAa B HJKOCHUCTEMaX, TIJ00anbHbIC
AHTPOIIOTeHHbIE M3MEHEHUsI B Onocgepe

39




19

3HaTh M TIOHUMAThb  OCHOBHBIE  TIOJIOKECHUS
CHHTETUYECKOH TEOPHH BOIIONNH, aHTPOIIOTCHE3a.
OOBACHATD CTPOCHHE W TMPHU3HAKH OHOJOTHYECKIX
00BEKTOB: BHUJIA, HOMYIALHH, IBIKYIIMX CHJI 3BOJIOIINH,
IyTeW U HapaBJIEHUI 3BOIOLH.

BesBIATE TpHCIIOCOONICHNUS y OpraHM3MOB K Cpele
obutanHus, apoMopo3bl B UANOATANTAIINN Y PACTCHUN
Y )KUBOTHBIX.

CpaBHUBaTh (opMEI €CTECTBEHHOTO otbopa,
UCKYCCTBEHHBII W €CTECTBEHHBIH OTOOp, CHOCOOBI
BUI000pa30BaHusl, Makpo- M MHKPOIBOJIIOLUIO, ITyTH
W HampaBlIeHWs OBOJIONMHM. 3HaTb MW IOHUMATh
OCHOBHbIE  mojoxxeHuss  yueHud  H.M. BaBunosa
0 LEeHTpaXx MHOT000pa3Wsi W  IPOUCXOXKICHUS
KynbTypHBIX pacteHuii, B.1. Bepranckoro o d6uocdepe.
OOBSACHATH CTpPOCHWE W TIPU3HAKH  OHMOJIOTHUECKUX
00BEKTOB: BUJIA, MOIYJISIIHUMA, SKOCHCTEM H arpO’KOCHUCTEM,
6uocteprr. CoCTaBIATH CXEMBI MEPEHOCA BEUIECTB
W JHEPTMH B 3KOcHUCTeMax (Leny NHUTaHWs, NHUIIECBBIC
cery). PacrosHaBaTh 3KOCHCTEMBI U arpo3KOCHCTEMBI.
BrIBIATH a6I/IOTI/I‘IeCKI/Ie )41 6I/IOTI/ILICCKI/IC KOMITOHCHTBI
OKOCHCTEM, B3aUMOCBSI3H OpPraHM3MOB B DKOCHCTEME,
AHTPONOICHHBIC UBMCHCHUA B DKOCUCTEMAX.

CpaBHUBATH 9KOCUCTEMBI M arpO3KOCHCTEMBI.
AHanm3upoBaTh  COCTOSHHE  OKPYXXAIOIIeH  cpensl,
BIMSHUE (DAKTOPOB pHUCKa Ha 30pPOBHE UCIIOBEKA,
MIOCJIC/ICTBHS AEATEIPHOCTH UEJIOBEKA B 3KOCHCTEMaAX,
ri100abHBIE aHTPOTIOTEHHBIC H3MEHEHHS B Onocdepe

12,13,
14,21,
2.2,2.5,
2.7,2.9

6.1-6.5,
7.1-7.5

45

20

3HaTh W TOHWMATh: CYIIHOCTH  OHOJOTHYCCKHUX
MPOIIECCOB M SBJICHUH; OCOOCHHOCTH OpraHu3Ma
YeIoBeKa, ero CTPOCHHSI, JKU3HEACATEIIEHOCTH, BBICIICH
HEPBHOW JIeATENbHOCTH U ToBeneHusl. OOBICHITH
€UHCTBO JKUBOM M HEKHUBOM IPUPOIBI, POJACTBO,
OOIIIHOCTh ~ TPOHMCXOXAEHUS  JKUBBIX  OPTaHU3MOB,
OBOJIIOIIMIO  PAacTeHWH W KHUBOTHBIX, HCIONB3YS
Omosornyeckue  TEOPHUH, 3aKOHBI W MpaBUIa.
VYcraHaBiaMBaTh B3aMMOCBSI3U: CTPOCHHS W (QYHKIMH
MOJICKYJl,  OPTaHOMJOB  KJIETKH;  IUIACTHYECKOTO
MU SHEPreTHYecKoro OOMEHa; CBETOBBIX W TEMHOBBIX
peakimii  QOTOCHHTE3a; IBIKYIIMX CHJI SBOIIOIHIH,
nyTed M HampaBieHMH dBoMONMHU. Pacrno3HaBatb
Omomornyeckne OOBEKTHI MO WX  H300pa)KeHUIO
U TIpoleccaM HX JKH3HEAEATENbHOCTH. BBIABIATH
OTIIMYUTENIbHbIE TPU3HAKK OTJCIBHBIX OPraHU3MOB.
CpaBHHBaTh (M J1eNaTh BBHIBOJABI HA OCHOBE CPAaBHEHHS)
Omosornyeckne OOBEKTHl (KJIETKH, TKAaHH, OPTaHBI
U CHCTEMBI OPTaHOB, OPTaHU3MBI PACTEHHH, KUBOTHBIX,
rprOOB 1 OaKTepHil, IKOCUCTEMBI B arPOIKOCHCTEMBI)

13,15,

2.1,2.2,

2.5, 2.6,
2.7

2.2-2.1,
3.1-3.3,
3.8, 3.9,
6.1-6.5,
7.1-7.5

45

21

YMeTp OOBACHATH: pPONb OWOJOTHYECKUX TEOpHid,
3aKOHOB, TPHHLMIIOB, THNOTE3 B (HOPMHPOBAHUHU
COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHUHBI MUpA;
€AMHCTBO KMBOH M HEXHMBOI MNPHUPOJBI, POACTBO,
OOIIHOCTE ~ TPOMCXOXIEHUSI  JKUBBIX  OPraHWU3MOB,
SBOJIIOLMIO  PAaCTeHMH U KHUBOTHBIX, HCHONB3Ys
OMOJIOrMYecKre TEOPUH, 3aKOHBI M TIpaBHJIa.

YMeTp pasnuuuTh MPU3HAKK OTIENBHBIX OPTaHU3MOB.
BBISBIATE  OTAMYUTENBHBIE TPU3HAKH  OTAEIHHBIX
OpPTaHU3MOB. AHaTU3NpPOBaThH pe3yabpTaThI
OMOJIOTHYECKUX JKCIIEPUMEHTOB, HAONIONEHUH IO HX
OIIHCAHUIO

2.1,2.2,
2.6,2.9

2.1-2.7,
4.2-4.7,
5.1-5.5,
6.1-6.5,
7.1-7.5

70

40
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3HaTh METOAbI HAYyYHOTO IIO3HAHWS, NPHU3HAKU JKUBBIX
CHCTEM, YPOBHHM OpTaHM3alUM JKMBOW Marepuu. 3HATh
CYIIHOCTh OHOJIOTHMYECKHX IPOLECCOB U  SBJICHHH.
AHanm3nupoBaTh pe3yIbTaTHI OHMOIOTHIECKHIX
9KCIIEPHMEHTOB, HAOIIOICHUH TI0 UX ONMCAHHIO

111
1.3

3.1,
4.2-4.1,
5.1-5.5,

7.1

20

23

Pacrio3HaBaTh M OMMCHIBATH OMOJIOTHUYECKHE OOBEKTHI MO
MX W300paKEHHIO M TPOIEccaM X >KU3HEACSITEILHOCTH.
BbIABIATE  OTIMYMTENBHBIE  NPU3HAKK  OTHCIBHBIX
opranu3moB. CpaBHUBAaTh OHOJIOTMYECKHE OOBEKTHI
(KNeTKH, TKaHU, OpraHbl ¥ CUCTEMBI OPTaHOB, OPTaHU3MBbI
pacTeHHH, )KUBOTHBIX, TPHOOB U OaKTepuil, SKOCUCTEMBI
u  arposkocuctemsl). OrmpenensiTs NPHHAUICKHOCTh
OUOIOTMYECKHX 0OBEKTOB K oInpeeNeHHON
CHCTEMaTH4YecKoH rpymnme (kiaccudukanus)

2.5, 2.6,
2.7,2.8

2.1-6.5

20

24

YcraHaBiIMBaTh B3aUMOCBSI3H )KUBBIX 00BEKTOB.
BBIABIATE  OTIMYUTENBHBIE INPU3HAKH  OTAEIBHBIX
oprann3MoB. CpaBHHBaTh OHOJOTHYECKHE OOBEKTHI
(kieTkW, TKaHW, OpraHbl M CHCTEMBl OpIaHOB,
OpPTaHU3MBI PacTCHHH, )KHUBOTHBIX, TPHOOB N OakTepHH,
9KOCHUCTEMBI U arpO3KOCHUCTEMBI).

OnpenensaTs HNPHUHAATIEKHOCTh OGuosoruyecKux
00BEKTOB K OIIPEJeNIEHHONM CHCTEeMaTH4ecKO rpymme
(kmaccuduxanms)

2.2, 2.6,
2.7,2.8

2.1-715

20

25

3HaTh ¥ IOHUMATh OCOOCHHOCTH OpraHMU3Ma YellOBeKa, ero
CTPOEHMSI,  JKU3HEICSITEIIbHOCTH,  BBICIICH  HEpBHOM
JIESITEJIbHOCTH U IIOBE/ICHMUS.

YMeTh OOBACHATH €MHCTBO JKUBOM M HEXMBOW NPUPOJIHI,
POZCTBO, OOIIHOCTD MPOUCXOKICHHUS JKUBBIX OPTaHU3MOB,
SBOJIIOLIMIO  pacTeHUd U JKUBOTHBIX,  HUCIOJb3YS
OMOJIOTMYECKHE TEOPUH, 3aKOHBI W TPAaBIJIA. BBIIBIATH
OTJIMYMTENIbHBIE NPU3HAKU  OTHAEJIBHBIX  OPraHU3MOB.
CpaBHHBaTh TpolecChl W sBJICHHSA (OOMEH BEIIECTB
Yy pacTeHuidd, SKUBOTHBIX, YEJIIOBEKa, IUIACTUYECKHUI
W DHEPreThYeckuii oOMeH; (POTOCHHTE3 M XEMOCHHTE3).
Onpenensth MPUHAICHKHOCTh OHOJOTHUECKHX OOBEKTOB
K OIIpENIEIICHHOM CUCTEMATUYECKOU rpynmme
(knmaccudukanus)

15,21,
2.6-2.8

4.1-4.7,
5.1-5.6

15

26

OOBSCHATH pOJb OHOJOTHYECKHX TEOPHUH, 3aKOHOB,
NPUHIIAIIOB, THIOTE3 B (OPMUPOBAHHKM COBPEMEHHON
€CTECTBEHHOHAYYHOH KapTUHBI MHUpA, €IMHCTBO >KMBOM
" HEKHBOK TIPUPOJIBL, POJCTBO, 0OIHOCTH
MPOUCXOXKACHUSL ~ JKUBBIX ~ OPraHU3MOB,  3BOJIOLMIO
pacTeHWil W KUBOTHBIX, HCIIONB3YsI OHOJIOTHYECKHE
TEOPHH, 3aKOHBI U MpaBHUia. Y CTAHABIIUBATH B3aMOCBSI3U
JBIKYIIUX CWJI DBOJIONUH, MyTeHd U HamnpaBlieHUH
3BOJIIOIUH.

BbIBISATE TPUCIIOCOONEHHST Y OpPraHM3MOB K Cpele
oburtanus, apomMopho3bl U HUAMOATANTANNN y PACTCHHA
1 )KABOTHBIX, a0MOTHYECKHE U OMOTHYECKHNE KOMIIOHEHTHI
OKOCHUCTEM, B3aUMOCBSI3M OPTaHU3MOB B JKOCHCTEME,
AHTPOIIOTEHHBIE M3MEHEHHSI B YKOCUCTEMAX.

CpaBHuBaTh (M JeNaTh BBHIBOJBI HA OCHOBE CpPAaBHCHUS)
(opMBI  ECTECTBEHHOTO otbopa, HCKYCCTBEHHBIN
U ©CTeCTBCHHBIH O0TOOp, cIocoOBl BHI000pa30BaHUS,
Makpo- ¥ MHUKPOIBOJIOIHIO, TYyTH ¥ HAMpaBJICHU
OBOJIIOIMM;, OHMONIOTHYECKHE OOBEKTHI  (IKOCHCTEMBI
W arpO’KOCUCTEMBI).

AHanM3upoBaTh pazIUUHbIE TUIIOTE3bl CYIIHOCTU >KU3HH,
MPOUCXOXKACHUSL KHU3HHM, pasHbIX TIPYNI OPraHU3MOB
Y YEeJIOBEKA, YeJIOBEUECKUX Pac, IBOJIOLUIO OPraHU3MOB

2.1,2.2,
2.6, 2.7,
28,29

6.1-6.5,
7.1-75

15

27

Pemats 3a7aun pa3inyHOM CIOKHOCTH MO LIUTOJIOTUU

2.3

2.2-2.7

w

20

28

Pemats 3anaun pa3inyHON CIOKHOCTH 10 T€HETHUKE

2.3

3.5

25

41




