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B ocnHoBy pazpabotrkun KM EI'D no 6uonoruu B 2021 r. ObUTH MOJIOKEHBI:

— cojiep)KaHue OMOJIOTHYECKOTO 00pa30BaHus, OTPAKCHHOE B (eepaTbHOM KOMIIOHEHTE
rOCyJapCTBEHHBIX 00pa30BaTEeNbHBIX CTAHAAPTOB OCHOBHOTO OOIIET0 M CpenHero (IOJHOTO)
o6rero oopazoBanus (0a30BbIi U MPOPHUILHBINA YPOBHH);

— coaepkaHue Y4YeOHMKOB OHMOJIOTHMH, JOMYIIEHHBIX MMHUCTEPCTBOM MPOCBEUICHUS
Poccuiickoii @enepani K HCHOJIB30BAHUIO MPHU peaU3alUdUd HMEIOIIUX TOCYAapCTBEHHYIO
aKKpEeIUTAIMIO 00pa30oBaTelIbHBIX MPOrpaMM OCHOBHOTO OOIIET0 M CpEeIHEro oOIIero
o0OpazoBaHwUsI.

OOBeKTaMu KOHTPOJISL BBICTYIAIN OMOJIOTUYECKHE 3HAHUS, IPEIMETHBIE U 00IIeyueOHbIe
YMEHHMsI, HaBBIKM U CIIOCOOBI JI€ATENbHOCTH, CHOPMUPOBAHHBIE MPU H3YUYEHUU CIEIYIOIINX
pa3nenoB kypca Ouonorum: «Pactrenus. bakrepuu. ['pubbl. Jlumaitauku», <« KUBOTHBIEY,
«YenoBek U ero 310poBbey, «O01as 6uonorus». Takoil MoaX0 ] MO3BOJIUI OXBATUTh MPOBEPKON
OCHOBHOE cofiepkaHue Kypca Ouosioruu u obecnieuns BanuaHocth KMM. B sx3aMeHanmonHoi
pabote mpeoOmamanu 3amaHus no pazaeny «OOmas Ouonorus» (0a30BbIi U TPODUIBHBIN
YPOBHH), TOCKOJBKY B HEM HWHTETPUPYIOTCS U CHUCTEMAaTH3UPYIOTCS HauOojee 3HAUYMMBbIC
OMOJIOTHYECKHE 3HAHHsS U MPEAMETHbIE YMEHUS, MOJTYYSHHbIE Ha JTale OCBOEHHUS OCHOBHOTO
o0uiero o0pa3oBaHusl, a TaKKEe paccMaTpPUBAIOTCS BeAYIIME OMOJOTHYECKUE TEOPUH, 3aKOHBI U
3aKOHOMEPHOCTH OHOJIOTHH, MPOSBISIONIMECS Ha Pa3HBIX YPOBHSAX OpraHU3alliu >KUBOMN
IPUPOJIBIL.

[Ipuoputernoit npu koHcTpyupoBanuu KHUM sBnsnack HE0OXOJUMOCTh MPOBEPKU
Yy BBITYCKHUKOB BRKHEUIINX TEOPETUYCCKHX W MPAKTUYCCKUX OWOJOTUYCCKUX 3HAHHIA,
c(OpPMUPOBAHHOCTH PA3HOOOPA3HBIX MPEAMETHBIX M OOIIeYy4eOHBIX YMEHHH M CHocoO0B
JESTEIbHOCTH:  YCBOGHHME  IOHATHIHOrO  ammapara  Kypca  OHOJIOTHH;  OBJIAJICHUE
METOJIOJIOTUYECKUMU yMEHUSMU, NPUMEHEHHWE 3HAHUW TpU OOBICHEHUH OHMOJIOTHYECKUX
IIPOLIECCOB, SIBJICHWM; pEIlIEHUE KOJUYECTBEHHbIX M KAue€CTBEHHBIX OMOJOIMYECKHMX 3ahay
pa3IMYHOTO YPOBHS CIOKHOCTH. B coaepikaHue SK3aMEHAIIMOHHOW pabOThl OBLIM BKIIOYCHBI
3a/laHusl, MPOBEPSIBIINE MPUKIIAJHbIE 3HAHUS U YMEHHUS U3 00s1acTh OMOTEXHOJIOTUH, TE€HETUKH,
MOJIEKYJISIPHOM OWOJIOTUH, CENeKIMH OpPraHNU3MOB, PAIlMOHATIBLHOTO MPHUPOAOIOIH30BAHHS,
OXpaHbl IPUPO/IbI, 3I0POBOr0 00pa3a XKU3HU YEJIOBEKa.

Kaxxapiii BapuaHT 5K3aMEHAIIMOHHOM pabOTBI COCTOSAN M3 JBYX YacTel, BKIIOUYABIINX
28 3amaHuil pa3NMYHBIX MO (popMe MPEeAbSIBICHUS, YPOBHIO CIOXHOCTH M CIIOCOOAM OIICHKH.
3amanus B KHWM crpynnupoBaHbl B 3aBHCHUMOCTH OT TMPOBEPSEMBIX BHUAOB y4eOHOUH
NEeSTEIbHOCTH W B COOTBETCTBMM C TEMAaTHYECKOH MPUHAIJIEKHOCTbIO, OTpPaKEHHOM
B crielu(puKaum U KoaugpukaTope.

UYacts 1 comeprkana 21 3agaHue: ¢ MHOXKECTBEHHBIM BEIOOPOM C pUCYHKOM UJTH O€3 HETO;
HAa YCTaHOBJIEHHE COOTBETCTBUS C PUCYHKOM WiIM 03 Hero, Ha YCTaHOBIICHUE
MOCJIEZI0BATEIbHOCTH CUCTEMAaTHUYECKUX TAKCOHOB, OHOJIOTMYECKUX OOBEKTOB, IPOIIECCOB,
SBIICHUH; Ha pelleHre OMOJOTHYEeCKHX 3aJay IO LUTOJIOTUM W TEHETUKE, Ha JOMOJHEHUE
HEeJ0CTaroMIe nHOpMAITUU B CXeMe; Ha JOTIOJIHEHUE HEJIOCTalone nHpopMaluu B TaOJIUIIE;
Ha aHaNu3 WH(OpPMAIINUH, TPEJCTABICHHON B rpaduueckoit min TabauaHoi Gopme.

OTBeTHl Ha 3aaHUS YacTU | TaBaJMCh B BUJIE COOTBETCTBYIOIIEH 3alMCH B BUJE CJIOBA
(cmoBocoueTaHus), 4YMCIa WIM TOCIEAOBATENbHOCTH LU(Dp, 3amucaHHBIX 0e3 mpobenoB
U pa3feNuTeNbHbIX CHUMBOJOB. YacTh 2 cocTosyia W3 7 3aJaHUl C pPa3BEPHYTHIM OTBETOM,
MpEANoaratoumMx OT ABYX A0 JECATU FIEMEHTOB.

Yacte 1 (1-21) Bkirouama B cebs 3amaHuss 0a30BOrO W TOBBIIICHHOTO YPOBHEH
CJIOKHOCTH C KpaTkuMm oTBeToM. Yacth 2 (22-28) cocrosia W3 3aJaHHWil BBICOKOTO YPOBHS
CJIO’)KHOCTH, TPEOOBABIIUX Pa3BEPHYTOr0 OTBETA. 3a/laHUsI STOM YacTH pabOThI OBLIN HAIICICHBI
Ha BBISBIICHUE BBIMTYCKHUKOB C XOPOIIEH U OTINYHON OMOJIOTHYECKON MOTOTOBKOM.

3amanus 06a30BOro W TOBBILIEHHOIO YypoBHEH dacTu 1 TmpoBepsiiM OCBOEHHE
OMOJOTUYECKNX 3HAHUH MW YMEHUH, COCTABJSIONIMX WHBAPHAHTHOE SJIPO COJEPIKAHUSA,
OTPaXEHHOTO B JICHCTBYIOIIEM CTaHAapTe OWMOJOrHYecKoro obpazoBaHus. Hammume B pabote
3agaHuii 6a3oBoro ypoBHs (12 3amanuii) ObIJIO HAIPABJICHO HA MIPOBEPKY 3HAHUS CYIIECTBEHHBIX
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3JIEMEHTOB COZEpKaHUsl Kypca OMOJIOTMHU 32 OCHOBHOE O0lIlee M cpelHee odIiee o0pa3oBaHue,
c(OPMUPOBAHHOCTH Y BBIIYCKHUKOB IMPEJAMETHBIX OHOJOTHYECKHUX KOMIIETEHTHOCTEH,
OBJIa/ICHUE pPa3HOOOpa3HBIMU BUIAMHU YU€OHOH EATEIbHOCTH.

3ajanus MoBbIIEHHOTO (9 3a1aHuii) 1 BEICOKOTO (7 3aJlaHuii) YPOBHEH CIIOKHOCTH OBLIN
HaNpaBJIeHbl HA MPOBEPKY YIIyOJIeHHOTO (IPOQHIEHOTO) OHOIOTHYECKOrO COJEPKAHUSA, UYTO
MO3BOJISTIO BBISBISTH Y BBIMYCKHUKOB TOTOBHOCTh K IPOJOJDKEHUIO OOYYEHHUSI B BBICHIMX
y4eOHBIX 3aBEACHUAX OMOIOrMYECKON HAIPaBICHHOCTH.

[IpoBenennas panee monaepHu3ausi CTpykTypbl U cojepxkanusi KUM EI'D, nosiBinenue
pa3HOOOpa3HbIX KOHTEKCTHBIX CIOKETOB B YacTH 2 (3aAaHust JIMHUM 22, 25, 26) U KOHKpEeTU3aIUs
KPUTEPHEB OLIEHUBAHMSI Pa3BEPHYTHIX OTBETOB MO3BOJISIOT YTBEP)KIATh, UTO B AK3aMEHAIIHOHHON
monearn KMM EI'D 2021 r. mo OHOJIOTHMHU CIIOXHIIMCH MTOJIHOIICHHBIC JIMHUK 3aj1aHui (2, 3, 6, 9,
15, 20, 21, 22, 23, 25, 26, 27, 28), NOCTpOCHHbIC B MapagurMe CUCTEMHO-ACSITEILHOCTHOTO
Y KOMIIETEHTHOCTHOT'O II0JX0/10B (Ticuxosoro-nenarorunyeckoil ocHossl @I'OC). JlanHble Mosenu
3aJIJaHHii TO3BOJIMIIM MIPOBEPATH HE TOJLKO MPEAMETHBIC 3HAHUS U YMEHUS, HO U METalpeIMETHbIE
pe3ynbTaThl OOYYeHHs, B TOM YHCIE IIO3HABATEIbHBIC YHUBEpCAJbHBIE Y4YEeOHBIE IEHCTBUS
(ymenue ¢GopMyaHpoOBaTh I€Nlb, CTABUTh 3a/1a4M; BBIOMPATh CIIOCOOBI MO MOUCKY HH(OpMarun
U paboTe C HEHl; CTPYKTypUpOBaTh €€, aHaIM3UPOBaTh, CHHTE3HMPOBATh HMMEIOIIUECS 3HAHHS;
yCTaHABIMBATh MPUYMHHO-CIECICTBEHHBIC CBSA3M; BBICKA3bIBaTh CYXKACHUS;, (HOPMYyIUpOBAThH
npoOJIeMBbl M HAXOUTh CIIOCOOBI UX PEIICHHS).

B 2021 r. Oputa coxpaHeHa MOJENb 3K3aMeHAMOHHOW paborel EI'D mo Ouomnoruwm,
ucronb3dyemass B mpeabiaymde rofasl. OIHAKO B CTPYKTyp€ KOHTPOJIBHBIX W3MEPHUTENBHBIX
marepuanoB 2021 r.; Mo CpaBHEHUIO C HPOLUIBIM TOJOM IPOM3OLIEN PsAJ KaueCTBEHHBIX
W3MEHEHU: BCE 3a/laHus JIMHUK 25 u 26 copepajiu HapsAy C OCHOBHBIM M 3BPUCTHYECKUE
BONPOCHI, B 33JaHUAX JMHUM 28 CTanu pa3HOOOpa3Hee CHOKEThl I'€HETHMUYeCKUX 3a7ad Ha
CLICTIJICHHOE HacJEeI0BaHue I€HOB B ayTOCOMAax MU IIOJIOBBIX XPOMOCOMAX, a B YCJIOBUS ATHUX 3ajad
OKOHYATENbHO OBLIM HCKIIOYEHBI MCXOJHBIE POAMUTENBCKHE T€HOTUIBI — UX HEO0OXOAMMO OBLIO
YCTaHOBUTH TOJIBKO B IIPOLIECCE aHAIM3a COIAEPXAaHMs 3aladd. OTH HM3MEHEHHUS B YCIIOBUSAX
3aJJaHUH MTO3BOJIMIIM IPOBEPATH Y YIACTHUKOB 3K3aMEHa HE TOJIbKO YMEHHE HaXOAUTh a/IeKBaTHbIE
OTBETHI M CHIOCOOBI PEIIEHUs], HO U YMEHHUSI aHAJIM3UPOBATh MPEIOKEHHBIE CUTYallul U HaXOJIUTh
BepHOe pemenue. B octanbubix muHuaX KMIM n3meHennst 0TCyTCTBOBAIIH.

DK3aMeH Mo OMOJIOrMH BOCTPEOOBaH U BXOJUT B YKCJIO CaMbIX MOMYJSPHBIX 3K3aMEHOB
no BeI6opy. B EI'D 2021 r. no Guonoruu npunsiu yyactue 129 905 yenosek, uto 0ojiblle, 4eM
yucino ydacTHUKOB B 2020 1. (124 931 yenoBek), HO HECKOJBKO MEHBIIE YHCIIA YYaCTHUKOB
sk3amena B 2019 r. (136 386 yenosek).

Pacnipenenenne pesynpratoB ywactHukoB EI'D 2021 1. mo mnepBUYHBIM Oamiam
conocTtaBuMsl ¢ pesyiabTaramu EI'D 2020 u 2019 rr. (puc. 1).
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Puc. 1. Pacnpenenenue nepsuunbsix 6amwioB EI'D 2021-2019 rr. no 6uonorun

B 2021 r. cpeanuii TectoBbIil 6ain coctaBuil 51,28, 4TO COMOCTaBUMO C aHAIOTHYHBIMH
nokasarensiMu npouwibix jiet (B 2020 r. — 51,23; B 2019 r. — 51,51) (tabn. 1). ComocraBuMbI
U JIOJIM YYaCTHUKOB C pe3yJabTaTaMH B KaKJOM U3 NPUBEJIEHHBIX B Tabmuie | auama3zoHOB
TECTOBBIX OAJIJIOB.

Tabmuna 1
Ton Cpennuii J{uana3oH TeCTOBbIX 0a/1J10B
TeCTOBBIH 0L 0-20 21-40 41-60 61-80 81-100
2021 51,28 3,59% 25,81% 39,70% 25,86% 5,05%
2020 51,23 2,85% 25,33% 41,92% 26,54% 3,61%
2019 51,51 3,85% 25,08% 39,63% 26,28% 5,43%

Munumanbsbiii 6ann B 2021 r., Kak U B MpeabIAyIIde TOJAbI, COCTaBUI 16 MEPBHYHBIX
6amtoB (36 TtectoBbix OamnoB). [Jlons ydactHukoB EI'D mo Ouonorum, He HaOpaBIIMX
MHHHUMAJILHOTO KojmuectBa OamioB, B 2021 r. cocraBuna 18,28%, urto comoctaBUMO
C aHAJIOTUYHBIMU TOKA3aTeIIIMH MTOCICAHUX JICT.

B 2021 r. BBIMOTHWIM BCcE 3aJaHMs YK3aMEHAIMOHHOW paboTel M Habpamu 100 Gamios
66 ygactaukos EI'D.

CpenHue pe3ylbTaThl BBHITIOJHEHHWS 33JaHUl  Pa3jMYHOTO YPOBHS  CIIOKHOCTH
MpeJICTaBJICHBI B Ta0IHIE 2.

Tabmuna 2
ba30Bblil ypOBEeHb IloBbIIEHHBIH YPOBEHb Bbicoknii ypoBeHb
Nes KUM | Cp. % Bbim. | Ne B KUM | Cp. % BbIIL Ne s KUM | Cp. % BbII.
1 70,6 5 52,7 22 32,9
2 52,9 8 53,1 23 30,4
3 64,1 10 49,3 24 39,9
4 65,9 13 49,4 25 13,7
6 65,3 14 47,2 26 20,0
7 60,3 16 53,3 27 28,4




ba3oBblil ypOBeHb IloBbINIEHHBIH YPOBEHD Bbicokuii ypoBeHb
Nes KUM | Cp. % Bbin. | Ne B KUM | Cp. % BbIIL Ne s KUM | Cp. % BbII.
9 62,7 18 56,5 28 30,4
11 78,4 19 46,6
12 65,0 20 51,8
15 67,4
17 65,1
21 70,5

BonbIIMHCTBO YYaCTHHKOB 9K3aMEHA CIIPABUIIOCH C 3a/IaHMSIMU YacTH | MPaKTHYECKH T10
BCEM pazjenaM Kypca OWOJOTHH, MPOJEMOHCTPUPOBAIO YMEHHS peIIaTh MpOCTeiIme
OMOJIOTUYECKHE 3a/la4yll 1O TEHETUKE W IUTOJIOTUH, 3alOoJHATh CXEMBI, aHAIU3UPOBATH
OMOJIOTHYECKUH TEKCT W ONpeNeisaTh HYXHYIO HHPOPMAIMIO, AaHAIW3UPOBATH PE3YJIBTAThI
SKCIIEPUMEHTOB, MIPEACTABICHHBIC B BUEC TAOIHII, TpaUKOB, 1MarpamMM, u JeaTh MPaBUIbLHbIC
BBIBOJIbI. [IpOIIEHTHI BBIMOJIHCHUS 3aJaHUuii 0a30BOI0 YPOBHS IMPAKTUYECKH 10 BCEM TEMam
Kypca OuoIoTud pacmpenenuiuch B uHTepBaie 53—78%. B uwactu 1 3amaHus MOBBILICHHOTO
YPOBHS CJIOKHOCTH BBITOJIHUIN 46,6—56,5% y4acTHUKOB.

3amaHus BBICOKOTO YPOBHSI CIIO)KHOCTH YacTH 2 TIPOBEPSUIM OCBOCHHE YYaCTHUKAMH
OMOJIOTUYECKNX 3HAHWA W TPEIMETHBIX YMEHWH, COCTABJISIONIMX BapHATHBHYIO 4YacTh
cojepxanust Ouosornueckoro obpaszoBanusa. C 3amaHusMu vactu 2 crpaBuiauck 13,7-39,9%
yuacTHUKOB. ClieyeT OTMETHTh, YTO 3aJaHMs YacTH 2 BBIMOJHSIOT B OCHOBHOM YYaCTHUKH
C XOpOILIEH U OTIMYHON NOATOTOBKOMA.

[lonmyueHHble pe3yabTaThl CBUAETENBCTBYET OO0 OBJAJCHUM Y4YaCTHUKAMH HSK3aMeHa
KaKk 0a30BbIM, TaK M BapHATUBHBIM SIIPOM COJICP)KAHUS OHMOJIOTHMYECKOro OOpa3oBaHMS,
0 Cc(hOPMHUPOBAHHOCTH OCHOBHBIX OHMOJIOTMYCCKHX 3HAHWM, NMPEAMETHBIX W METalpeIMETHBIX
YMEHUH.

Jlns monydeHuss HamOosee TOJHOTO TPEACTaBlIeHUs 00 YypOBHE OHOJIOTHYECKON
MOJTOTOBKA BBITYCKHUKOB TI0O BCEM IMIPOBEPSEMBIM pasfieiaM Kypca OHOJOTHH ObUH
MPOAHATM3UPOBAHBI PE3YJIbTATHI BBHITTOJHEHUS 33JJaHUI 10 KKIOMY COJEpKATEIILHOMY OJIOKY,
MPEJICTAaBICHHOMY B KOAM(HUKATOpPE. AHAIM3 OTBETOB HK3aMEHYEMBIX MO3BOJWI OMPEACTUTh
Kpyr MmpoOieM, CBSI3aHHBIX C OCBOCHHEM OIPEACIICHHBIX 3JEMCHTOB COACPXKAHWS Pa3HBIMU
rpynmnamMu 3K3aMEHYEeMbIX, BBISBJICHHEM 3aTPyJHEHUN M THUIUYHBIX OMIMOOK, HEKOTOPHIE W3
KOTOPBIX TTOBTOPSIFOTCSI U3 T0/1a B TOJI.

bnok 1. Buonozcusa kax nayka. Memoowsl Hayunoz2o no3Hanus. Ypoenu opzanuzayuu
HCUBO20

Conepxxanue sToro Onoka B yacTM 1 MpoBepssoch 3aJaHMEM 0a30BOrO YpPOBHS
(munus 2), xoropoe oneHuBagoch B 1 Oamwn. B nmuHMm 2 mpemiaraioch 3ajaHue Ha paboTy
¢ Tabnuuel, B KOTOpYI0 HEoOX0IuMO OBLIO BIHCATh HEAOCTANOUIYI0 MH(popMaruio. 3aaaHus
JIUHUY 2 BBIOJHWIH B cpeaHeM 52,9%.

3ananus no teMme «buonorus Kak Hayka, €€ JOCTH)KEHHS, METOAbl MO3HAHUS >KUBOU
npupoab» BbiodHWIM B cpeaHeM 50,0% ywacTHHKOB, 1o TeMme «OCHOBHBIE YpPOBHU
OpraHu3aluy XKUBoH Mpupoabl. OO1Me MPU3HAKK OMOJIOIMYECKUX CHCTEM» BBIMOJHMIN 55,2%.

[IpuBenem npuMepsl 3a1aHU, IO KOTOPBIM MOJIY4YE€HbI CaMble HU3KHUE PE3YIbTaThl.

Paccmorpute Tabmuiyy «OOmme mnpu3HAKW OHOJOTUYECKMX CHCTEMY. 3alldIliTe B OTBETE
NPOMYIIEHHBIH TEPMHUH, 0003HAUEHHBIN B TaOIUIIE BONPOCUTENBHBIM 3HAKOM. (15,2%)

IIpu3Haku KUBOro ITpumepsl
OBOIIONHUA dunorenes poga Yemopek
? Murpanus 1epeBEHCKUX JJACTOYEK KaK peaklus Ha
YMEHBIIEHUE JJIMHBI CBETOBOTO JTHS

OtBeT: pasopasicumocmo



Paccmorpute Tabmumy «MeToapl OWOJIOTHYECKHUX HCCICIOBAaHUN». 3alMIIUTE B OTBETE
MPOMYIIEHHBIA TEPMUH, 0003HAYEHHBIN B TaOJIHIIE BOIIPOCUTEIBHBIM 3HAKOM. (25,5%)

HacTHOHAaYYHBIE METO/bI [IpruMmeHeHne MeETOI0B
AHaJIM3UPYIOIIEEe CKPEIIUBAHUE OrnpeziesieHne YUCTOTIOPOTHOCTH COOAKH
? KpartHoe yBennuenue yucia XxpoMocoM y rudpuaa

OTBET. noauniouousayus, NOJUNIOUOUS

AHanu3upysl TMOJTy4YEHHBIE PE3yJbTaTbl, MOXXHO CHEJaTh BBIBOJ, YTO Y YYaCTHHUKOB
9K3aMeHa He c(hOpMUPOBAHbBI 3HAHUSI O MPU3HAKAX KMBOIO, IO3TOMY OHU HE CMOIJIA COOTHECTHU
KOHKPETHBI MPUMEP C COOTBETCTBYIOIIMM TMPHU3HAKOM. 3aJaHUS 110 METOJaM OHOJOTHYECKUX
MCCJIEI0BAHUI TaK)K€ BBI3BIBAIOT 3aTPYAHEHUS y YYACTHUKOB 3K3aME€Ha, HA YTO HEOJHOKPATHO
oOpalaioch BHUIMaHUE B METOIMUECKUX PEKOMEHIAIUAX MOCIIETHUX JIET.

bnok 2. Knemka kax duonozuueckas cucmema

Jlannubplii OOK B Ka)KIOM BapHaHTe ObLI MpeacTaBieH 4—5 3amaHusMu: 2—3 3amaHus
6azoBoro ypoBHs (runuu 1, 3, 4), 1-2 3ananus noBsiieHHOT0 ypoBHs (tunuu 5, 19 wiu 20),
1-2 3amaHus BHICOKOTO YPOBHS CIIOKHOCTH (tunuu 23 unu 24, 27).

B gactm 1 3amanmsi 6azoBoro ypoBHs Jquuuii 1, 3, 4 Bemonaumu ot 60% mo 80%
YYaCTHUKOB. YMEHHE aHaIU3UpOBAaTh U JOMOJHATH cXeMy (iunHus 1) MPOJEMOHCTPUPOBAIH
73,6%. YMenue pemate OHOJOTMYECKHE 3a/1a4M 10 IUTOJIOTUH (uHus 3) HAa 0a30BOM YpOBHE
npoaemoncTpupoBaiu 60,6-69,9% ydacTHUKOB. 3aaHue ¢ MHOXXECTBEHHBIM BBIOOPOM (IuHUs
4), B KOTOPOM TpeOOBaJIOCh OMNPEIACIUTh YHUCIO XPOMOCOM B TIOJIOBOM KJIETKE, BBITTOJIHUIN
70,8%. Crnenyer Takxe oOpaTUTh BHUMaHUE HA TO, YTO B 3a/IaHUSX JIMHUU 4 TpeOyeTcs BHIOpaTh
«BBINIAJAIONINE XAPAKTEPUCTUKN», @ HE MPaBUJIbHBIE OTBETHI. 3aJaHUSl TaKOro pojaa TpeOyroT
cocpenoToueHHOCTH. OHAKO YacTO YYACTHHUKH BBIOMPAIOT HE «BBIMATAIONINE» JUCTPAKTOPHI,
a MPaBUJIbHBIE OTBETHI, UTO CYILIECTBEHHO CHUYKAET PE3YJIbTAThI.

Ha 6a30BoM ypoBHE OOJIBITMHCTBO UCIBITYEMBIX POJEMOHCTPUPOBAIIO:

— 3HaHUA. CTPOEHUS KJIETOK IMPOKApUOT U SYKApUOT, XMMHUYECKOIO COCTaBa KIIETKH,
CTpoeHUsT W (YHKUUH OPraHOWIOB; IPOLECCOB OOMEHa BEUIECTB W HHEPIUU B KIETKE,
TEHETUYECKOTO KOJa M €ro CBOWMCTB; OCOOCHHOCTEM CTPOEHMSI KJIETOK OPraHM3MOB pa3HbIX
[ApCTB;

— YMEHHMs. yCTaHaBIIMBaTh B3aUMOCBS3b CTPOCHUS M (YHKIUI OpPraHOMIOB KJIETKHU;
JOTIOHSATh CXEMBbI 10 CTPOCHUIO W (PYHKIMSIM KIETKU, OOMEHY BEIIEeCTB B KJETKE; pellaTh
3a7]a4M 1O IIUTOJIOTHH; ONIPENENATh HyKiIeoTuAHbIN cocTaB [JHK.

Yame Bcero oOmuOOYHBIE OTBETHI CBSI3aHBI C HEC(HOPMUPOBAHHOCTHIO TOHATHIA
«TOMOJIOTHYHBIE XPOMOCOMBI» U «CECTPUHCKHE XPOMOCOMBI», «cTpoeHune Mmoiekynsl JTHK».
Tak, nanpumep, 34% y4acTHHKOB CUMTAIOT, YTO TMEpe]l HayaJloM JeNeHUs KaxKIas XpoMocoMma
coctouT u3 yerbipex Moiekyn JIHK, odeBumHo, He pasznuuas mnoHathil «mMojekyina JIHK»
u «uenu AHK». Tak, 3anaqy 6a3oBoro ypoBHs (unus 3) Ha omnpenenenue yncia monekyn JHK
M0 YUCIIy XPOMOCOM B KIIETKE BBIMOTHWIN TOJbKO 49,6% yuacTHHKOB. B kauecTBe mpumepa
MIPUBENIEM COJIEp’KaHUE TAKOTO 3aJaHHUS.

Ckonvko monexyn JJHK codepocumces 6 s0pe Kiemku neped Hauaiom Mumosd, eciu 8 UCXOOHOU

kaemxe cooeparcumces 104 xpomocomwl? B omeeme 3anuwume monvko coomeemcmayoujee Yyucio.
Omeem: 208

3aaHusl MOBBILIEHHOTO YPOBHS CIOXHOCTU JIMHUM 5 HA YCTAaHOBJIEHHUE COOTBETCTBUS
BbINONHWIN OT 48% 1o 63% ydacTHUKOB. OHM NPOJAEMOHCTPUPOBAIN YMEHHUS CpPaBHUBATh
SHEPreTHUECKUN U IIacTUYecKuil 0OMeH, ¢a3bl (HOTOCHHTE3a, 3TAllbl SJHEPreTHYeckoro oOMeHa,
CTpoeHUsS U (YHKIMI YacTell ¥ OPraHOWIO0B KIIETKHA. YYAaCTHUKH dK3aMEHa MOKa3aJId BBICOKUE
pe3ynabTatel (Bbime 70% BBINOIHEHHS) U OCBOEHHE Ha 0A30BOM YPOBHE CIIEIYIOUIMX 3JIEMEHTOB
COJIepKaHus:



— B3aUMOCBSI3b CTPOCHHMSI M (YHKIUH dYacTeid W OpraHOWJOB KIETKM — OCHOBa €€
uenoctHocty (74,9%);

—o0OMEH BeIIeCTB ¥ TPEBpAIICHUS DSHEPTUM — CBOMCTBA JKHUBBIX OPraHU3MOB;
SHEPreTUYECKU U IIacTUYecKuil oOMeH, Ux B3auMocBs3b (73,3%).

B 1O xe Bpems 3aJaHWe Ha YCTAaHOBICHHE B3aMMOCBS3M CTPOCHHS H (PYHKIIHMA
OPraHWYECKUX BEIIECTB KJIETKH BBIIOJHUIU TOJIBKO 21,9% ydyacTHMKOB. MHOrMe y4acTHUKHU
MOCUUTANIA  SIPO JABYMEMOpAHHBIM OpPraHOMAOM, a HE OTICIbHOM CTPYKTYpOM KJIETKH;
oOpa3oBaHHe BOJbI B pe3yJbTaTe OKHUCIEHUS OTHECIM K mporeccy (OTOoCHHTE3a, a He
K DHEPreTHIeCKOMY OOMEHY.

3amanus aunuu 19 Ha omnpenereHHE TOCIEIOBATENBHOCTH BhIMOMHUIN 32-49%
y4aCTHUKOB. HeCKOIbKO BBINIE OKA3aJIMCh PE3YJIbTAaThl 3a 3aJaHus JuHuu 20 Ha JONOJHEHHE
tabnuupl. C 3TUMU 3a7aHUsIMH cripaBUiIUCh 48—52% yuacTHUKOB. OHM IPOJEMOHCTPUPOBAIH HE
TOJILKO 3HAaHWE Yy4eOHOro MaTepuana, HO M YMEHHS YCTaHABJIMBATh COOTBETCTBUE MEXKIY
NpU3HAKaMUd M OpraHOMJAaMH KIIETKH, OIpPEAesaTh IOCIeJ0BaTeIbHOCTh MPOIECCOB Ha
KJIETOYHOM YPOBHE, aHAJTU3UPOBATh U JOMOJHATH HEIOCTAOIIYI0 HH()OPMAIIHIO B TA0JHIIE.

B vacTm 2 conepxkanue 0J0Ka MPOBEPSIIOCH OT/ACIBHBIMU 3a/IaHUSAMU B JiuHuax 22, 23
wi 24, a TakKe BO BCEX BapHaHTaX JuHuu 27. 3a7aHus yCICUTHO BBITOJHCHBI YYaCTHUKAMU
C XOpouIer U OTIUYHON MOATOTOBKOMA.

B saunuu 22 npemmaranock OJHO 33JaHUE IO B3aMMOCBSI3UM CTPOSHHUS W (YHKUIUH
opraHouzioB kjieTku. Ero BeimonHenue coctaBuiio 34,6%. IlomydeHHble pe3ynbTaThbl
CBUJIETEIILCTBYIOT O XOPOIIIEM YPOBHE MOATOTOBKH O0YUYAIOIIMXCS 110 JaHHOU TeMe.

B saunuu 23 npennaranuch 3amaHus ¢ u3oOpakeHueM (as3bl AeneHus KieTku. Ero
BBITIOJIHEHHE cocTaBWIO 18,2%, ognako 3 0aia moaydusu ToJIbKo 6% SK3aMeHYEeMBIX.

B aunuu 24 6vun npeanokeHsl 2 3afaHus, MPEANOIarale aHalIu3 TeKCTa Ha TEMY
XAMHUYECKOI'0 COCTaBa KJIETKH M OMOcHHTe3 Oenka. 3amaHus BBRITOIHIWIM OT 29,8% mo 38,0%
HK3aMEHYEMBIX, YTO CBUJIETEIBCTBYET O XOPOIIEH MOATOTOBKE YHACTHUKOB 3K3aMEHa.

Junusa 27 TpaauuuoOHHO ObLIA MOCBSIIEHA MPOBEPKE YMEHUM MPUMEHSTh 3HAHUS 10
[IUTOJIOTUU B HOBOM CUTYAIlMH MPHU PEIICHUH 3a/1a4 C UCIIOIb30BaHHUEM TaOIHUIbI T€HETHUYECKOTO
KOJIa, OTMPENEsATh XPOMOCOMHBIM HA0Op KIETOK rameroduta M crnopodura pacTeHUH, YUCIO
xpomMocoM u uncio momnekyn JIHK B pa3HbIx ¢a3ax neneHus KIETKU.

C orumu 3amaHusMu  crupaBuiauch 25,3-33,6% yuactHukoB EI'D 2021 r. Opmnako
pe3yNbTaThl BBIIOJHEHUS MO JBYM CIOXETaM CYIIECTBEHHO paszinyaroTcs. Tak, 3agaHus Ha
TEHETUYECKUH KOJI M MAaTpUYHBIM CHUHTE3 B CpeAHeM BbIMOMHWIN 16-33% yuyacTHUKOB, a Ha
ornpezeneHue yuciaa xpomocoMm u Mosnekyn /IHK B pasubix (azax nenenus xnetku — 23-38,7%.
B npenpiayiye roasl pe3yabTaTsl ObUTH IPOTUBOINONOXKHBIE. BBeieHne nousaTuil o 5'- u 3'-koHuax
B monekynax JHK um PHK cymecTBeHHO NMOHM3MIO YpPOBEHb BBINOJIHEHUS 33JaHUNA C 3TUM
ciokeToM. TeM He MeHee TMOoJydyeHHBIE Pe3yJIbTaThl BIOJHE COOTBETCTBYIOT BBICOKOMY YPOBHIO
CJIOHOCTH.

B unenom mno Omoky «Kierka kak Owuonoruueckas CUCTEMa» K UHCIY clabo
chopmupoBaHHBIX Y ydacTHUKOB EI'D 2021 r. 3HaHUI U yMEHHI MOKHO OTHECTH:

1) 3HaHHS OCOOEHHOCTEH CTPOCHHS XPOMOCOM, XPOMOCOMHOTO Habopa KJIETOK,
mouexyn JIHK;

2) 3HaHUSA 00 M3MEHEHHWH YHcia XpomocoM W umcia mojekyn JIHK B pasubeix daszax
JKU3HEHHOTO IMKJIA KIEeTKHU, (ha3ax MHTO3a U Mei03a;

3) yMeHHs YCTaHaBIMBATh B3AaUMOCBS3M MEXAy CTPOCHHEM U (DYHKIMSIMHU
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB KIETKH;

4) yMeHHs yCTaHABJIMBATh COOTBETCTBUE MEKY XapaKTEPUCTUKAMH U (da3aMu JeIeHUS
KIIETKH, OMpeAensaTh yucio xpomocoMm u monekyn /IHK B kmetkax B pasHbIX (azax mMuTO3a
1 Mero3a.



bnok 3. Opeanusm Kak duonozuueckas cucmema

JlaHHBIN OJIOK B AK3aMEHAIIMOHHON padoTe mpeacTaBiieH 6—7/ 3alaHusIMU: Ha 0a30BOM
YPOBHE B JiuHUAX 6, 7; HA MOBBIIIICHHOM YPOBHE B JiuHuax 8, 19 uau 20; nHa BBICOKOM YpOBHE
B auHusax 22 uau 24, 28.

AHanu3  pe3ynbTaToB  IOKa3zald, uYTO Yy OOJBIIMHCTBA YYaCTHUKOB HK3aMeHa
copMHpOBaHbl 3HaHMA OO0 OpraHu3Me Kak OHOJIOTMYECKOW CHUCTeME, YMEHHs pellaTh
TEHETUYECKUE 3a7aud PA3JIMYHOTO YPOBHS CIIOXKHOCTH, OIPEIENSITh 110 PUCYHKY CTaauu
SMOPHOHAIBHOTO Pa3BUTHSL XOPJIOBBIX KUBOTHBIX.

B dgactu 1 3amanus 6a3oBoro ypoBHS Junui 6 v 7 BeimonHwin 60—65% y4acTHHKOB.
B nunuu 6 npeiaranuch 3ajaud Ha MOHOTMOPUIHOE WIIM IUTMOPUIHOE CKpEIMBaHUE, aHATIN3
POJIOCIIOBHBIX C OIPEAEICHUEM BEPOSITHOCTH IPOSABIICHUS MPU3HAKA y IOTOMKOB. BbInonHeHue
coctaBwio B cpenHeMm 65,3%, a makcuManbHbId pe3ynapTaT — 78,2%. Ilpaktnuecku Bce
YYaCTHHUKH TPOJIEMOHCTPUPOBAIN YMEHHE PEIIaTh MPOCThIE TeHETUUYECKHE 3a1aun. Pe3ynbraTsl
BBINOJIHEHUS 3aJIJaHUH 9TON JIMHUM IPAKTUYECKH COOTBETCTBYIOT PE3ysIbTaTaM MPOLUIBIX JIET.

B sunuu 7 Ha MHOYKECTBEHHBINM BHIOOP MPOBEPSUINCH 3HAHUS TEHETUYECKON TEPMUHOJIOTHH,
XapaKTePUCTUK OHTOIEHe3a, OCHOB CEJIEKUMU M OHUOTEeXHOJOrMu. 3HaHHWE 3aKOHOMEPHOCTEH
HACJIEICTBEHHOCTH, X LIUTOJOTHYECKUX OCHOB IpoAeMOHCTpupoBaiu 52,1-69,7% y4acTHHUKOB,
3aKOHOMEpHOCTEel M3MeH4YnBOCTH — 56-68,3% yuacTHuKOB. CieqyeT OTMETUTH CYLIECTBEHHOE
MOBBIIIICHUE PE3YNIbTATOB BBINOJIHEHHS 3a/aHHU 10 CeleKnuu U OmotexHonoruu (49,6—66,4%
BBITIOJTHEHHUS ).

Huzkuil pe3ynbrar moijiydeH JMILb 33 OJHO 3aJaHUE JuHuu 7 U coctaBui 52,6%, 4ro
HIDKE 3asBJIEHHOro ypoBHsl. [IpuBeaeM npumep 3Toro 3aaaHusl.

Bce npuBenéHHbIE HUXKE YTBEPKIACHUSA, KPOME JBYX, SBIAIOTCS IOJOKEHUSIMU XPOMOCOMHOM
TEOPHH HaclleACTBEHHOCTH. OnpeenuTe 1Ba yTBEPXKICHU, «BbIIAAIOUINX» U3 O0IIEro CIMCKa,
Y 3allMIINTE B TAOIUILy HU@PBI, 1101 KOTOPHIMA OHU YKa3aHBbI.

1) T'ensl, pacrnonaoXeHHBIE B OTHON XPOMOCOME, HACIIEAYIOTCSA COBMECTHO.

2) B pesynprare co4eTaHus reHOB BOSHMKAET KOMOMHATUBHAS H3MEHUYHUBOCTb.
3) Cuenuenne reHOB MOXET HAPYIIATHCA B PE3YIbTAaTe KPOCCHHIOBEPA.

4) HeannenbHble T€HBI HACIEAYIOTCA HE3aBUCUMO APYT OT ApYTa.

5) Kaxnplii ren B XpOMOCOME 3aHMMAET ONPEAETIEHHBIN JIOKYC.

Pe3ynbpTaT BBINOJHEHMS 3TOTO 33JaHUsl B OOJIbLIEH CTENEHM ONpeeNsieTcs He CTOJIBKO
HE3HAaHUWEM TMOJOXEHUM XpOMOCOMHOW TEOpPHUM HACJIEJCTBEHHOCTH, CKOJBKO claboi
c(OPMHPOBAHHOCTBIO yMEHUIl BHHUMATENbHO MPOYUTATH TEKCT 3aJaHUS M  OIpPENENIUTh
«BBIMIAJAIONINE» U3 OOIIETO CIIHUCKA YTBEPKICHUS.

3amaHMsl TOBBIILIEHHOTO YpPOBHs ciokHocTd Jaunui 8, 19, 20 Bemonnummu 36-65%
yuacTHUKOB. Hanbosee Bbicokue pe3yibTar (BbIIIE 3asiBJICHHOTO YPOBHS CJIOKHOCTH) MOJTYYEHbI
Ha 3amaHus 1o Teme «BocmpousBenenue opraHuzMoB. CrocoObl  pa3MHOXKEHHUS.
Omo10TBOPEHHNE Y IBETKOBBIX PACTEHUN M MMO3BOHOYHBIX JKUBOTHBIX» — 76,8%. DK3aMeHyeMbIe
IIPOIEMOHCTPUPOBATIM YMEHUS YCTAaHABINBATh COOTBETCTBUE MEX1Y KOHKPETHBIMU OpraHU3MaMU
U TUIAMU UX Pa3MHOXEHMS, XapaKTEepUCTHKaMU U CHoco0aMHU pa3MHOXKEHUS, 3apOJIbIIIEBbIMU
JUCTKAaMM M OpraHaMH, KOTOpble U3 HHUX (OPMHUPYIOTCA, a TakXke YCTaHaBIMBAaTb
MOCJIEI0BATENBHOCTD MPOLIECCOB SMOPUOHATIBLHOIO Pa3BUTHS, CPABHUBATH U aHAJIM3UPOBATH BUbI
WU3MEHYNBOCTH.

bonee Hu3kume pe3ynbTaThl MOJy4YeHBI MO TeMe «bHOTEXHOJOTHus, ee HalpaBICHHUS.
Knerounas u reHHass uHXeHepus, KioHupoBaHue» (36,3% BbIMONHEHUs). DTOT TPEHN
Ha0II0aeTCS TTOCIIEAHUE TOBL.

B wacTm 2 3HaHMA 110 OHTOTEHE3Y, TEHETUKE U CEJIEKLIUU IIPOBEPSUINCH B 3a1aHUSX JIUHU
22 v 28. B aunuu 22 6uumv IpEIOKEHBI 3aJaHUS TI0 CIICAYIOIMM TeMaM: «CeleKusl, ee 3a1adn
U TpakTtudeckoe 3HaueHue. Meronbl cenexkuun» (33,5% BoinonHenus); «HacnencrBeHHOCTH



Y U3MEHUYMBOCTb — CBOMCTBA OpraHu3MoB. MeTo el reneTukn» (36,1%), «3HaueHrne reHeTUKH IS
MeaunuHbl. HacneacrBennsie 6ose3Hu yenoBeka» (18,8%).

B naunuu 28 TpamuuyMoHHO mpemiaraiuch TEHETHYECKHe 3a/add Ha JIUTHOPUIHOE
CKpeIMBaHKE, HACJIEOBAaHHE IPU3HAKOB, CLEIUICHHBIX C IOJIOM, CIEIJICHHOE HaclieJIoBaHHe
npu3HakoB. CpeaHuil pe3yabTaT BBINOJIHEHMs IeHEeTHUecKuX 3ajgaud coctaBui 30,6%, mpu 3ToM
3 Gamta nomyuniu ot 15% 10 26% sK3aMeHyeMbIX, YTO CBUETENILCTBYET O C(POPMUPOBAHHOCTH
y ydacTHUKOB EI'D ¢ Xopolei n oTJIMYHON NOATOTOBKON YMEHHMM pellaTh CI0KHbIE TEHETHUECKHUE
3aaud. B 1eoM MOXKHO OTMETHTbH, YTO DPEUICHHIO T'€HETHYECKHUX 3a/ad yJelseTcs OoJjblioe
BHUMaHHE IIPU MOJITOTOBKE K IK3aMEHY, 00YJaIOIIMECs] 3HAKOMBI C JITOPUTMOM PEIICHHUS, YMEIOT
aHAJTM3UPOBAThH YCIOBHUE 33aJJaHUs U JIENIaTh BBIBObI, YTO MPUBOAUT K XOPOLIMM PE3YJIbTaTaM.

bnok 4. Cucmema u mno2ooopaszue opzanuuecKozo mupa»

JlaaHBIN ONOK B KaXXIOM BapwaHTe ObUI mpeicTaBlieH oT 4 10 5 3amanwuii: 6a30BOTO
ypoBHS B aunuax 9, 11; noBwIieHHOTO ypoBHS (iunus 10); BEICOKOTO YPOBHS (tunus 22 wiu
23, unu 24, uiu 25).

Pesynbrar BbIMONHEHUs 3aJaHull 0a30BOTO YpPOBHS JiuHUU 9 C MHOKECTBEHHBIM
BBIOOpPOM ¥ iunua 11 Ha yCTaHOBIIEHUE TOCIIEIOBATEIHPHOCTH TAKCOHOB cocTaBmi 62,7—78,4%.
VYyactauku EI'D 2021 r. mpoIeMOHCTPUPOBAIM 3HAHUS XapPaKTEPUCTUK OPraHU3MOB LIAPCTB
Oaktepuil, TpuOOB, PaCTCHUN W YKUBOTHBIX, OCHOBHBIX CHCTEMATHYECKUX (TAKCOHOMHYECKUX )
KaTeropuii, yMeHrue yCTaHaBJIMUBATh IOCJIEI0BATEIBHOCTh TAKCOHOB OMOJIOTMUECKUX OOBEKTOB.
Cnenyer OTMETUTb, UTO HAONIOAAETCS HE3HAYUTENbHAas pa3sHUIla B OTBETAaX Ha 3a/JaHus IO
pa3HbiM TeMaM. Tak, Hanpumep, o Teme «llapcTBo rpudoB» cpeanuii pedynbrat coctaBui 80%;
no teme «llapctBo pacrenuit» — 71%, CaMblil HU3KUH pe3yabTaT MOJIyYEH 10 TeMe «XOpAOoBbIE
KUBOTHBIE» — 52,4%. [IpuBeaem npumep Takoro 3agaHusl.

BoiGepute Tpu BepHBIX OTBETa M3 LIECTU U 3alUIINTE B TAaOauIly HHGPBI, 0] KOTOPHIMU OHU
yka3zassl. [Io kakum npu3HaKam MJIEKOMUTAIOIUX OTHOCAT K THITy XopaoBbie? (52,4%)

1) BOJIOCAHOM IOKPOB

2) KaOepHBIE LIENHU B INIOTKE y SMOPHOHA

3) HepBHasg cUCTEMa TPYOYaTOro TUIA

4) 4YeTBIPEXKAMEPHOE CepaLe

5) pacnoyioKeHue cep/ua Ha OpPIONIHON CTOPOHE

6) nocTaMOpUOHANBHOE pa3BUTHE Oe3 MeTamopdo3a

Ha mnoBbiuieHHOM ypoBHE B 3afjaHMAX JquHuu 10 TmpoBEpsUIOCh YMEHHME COIOCTABIIATH
OpPraHu3Mbl Pa3HbIX IAPCTB C UX XApaKTEPHbIMU NMpHU3HAKaMH. 33JaHUS BBIIOJHWIN B CPEAHEM
49,3% ydactHukoB. OfHAKO HO psny 3alaHuil pe3yiapTaTbl okasanuch Huxke 30%. Hanpuwmep,
YYaCTHHMKH SK3aME€Ha 3aTPYAHUIINCH OINPENENUTh 110 PUCYHKY MabIIUTHEBBI COCY/bl HACEKOMBIX,
HEBEPHO ONpPEACTWIM TUN TKaHU, M3 KOTOpOH (OPMUPYIOTCS KOPHEBBIE BOJOCKU (BMECTO
MOKPOBHOM yKa3aHa NpPOBOJSAIIAS TKaHb), MyTalOT IMOHATUS OCHOBHOTO M IPOMEXKYTOYHOT'O
XO03s5IMHA TIapa3uToB.

3arpynHEHUs BbI3BAJIM TaKXKe 3aJaHHUS HAa YCTAaHOBJIEHHE COOTBETCTBHUS IO TEMaM:
CTpoeHue (TKaHH, KJIETKH, OpTaHbl), >XKU3HEAEATEIbHOCTh M Pa3MHOKEHHE paCTHTEIbHOTO
opranusma (28,8%); mapcTBO OaKTepHii, CTpOEHUE, KU3HEACIATCIbHOCTh, Pa3MHOXEHHUE, POJIb
B nipupoze (24%); XOop10BbIe )KUBOTHBIE, XapaKTEPHCTUKA OCHOBHBIX Ki1accoB (24,7%).

B wactu 2 3a1aHMs BBICOKOTO YPOBHS CJIOKHOCTHU 10 3TOMY OJIOKY OBLIU Mpe/ICTaBICHbI
B HECKOJIbKMX JIMHUAX. 3aJjaHus JiuHuu 22 BHINOIHWIN B cpenHeM 32% sk3ameHyeMbiX. [Ipu
ATOM CJIETyeT OTMETUTh, YTO 2 Oasia moayuuiau 10 15% 3K3aMeHyeMbIX.

B aunuu 23 npeanaranuch 3aaHus Ha aHATU3 U300paXKeHUsT OMOJIOTHUECKHX 00BEKTOB —
pacTeHuil U KUBOTHBIX. Pe3ynpTar BbImonHeHus coctaBun 12-31%, a MakcumanbHble 3 Oaiia
nonyunsu 6—-10% ydacTHUKOB 3k3ameHa. Ilpyu BBINOJHEHMM 3aJaHMsl YYaCTHUKU IPABHIIBHO
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OTIpEICTSUTH M300paskeHHbIM 00BEKT, HO 3aTPyJHIIUCH JaTh MpPaBHIbHOE 0OOCHOBAHUE, YKa3aTh
XapaKTepHbIE PU3HAKH.

HaubGonee Huskue pesynbrarel (14,1% BBIMOTHEHWs) TMOJYYEHB 3a 3aJaHHC
¢ U300paKeHUEM 3apojblllla MIIEKOMUTAIOUMX. B ycioBuu 3amanus TpeOoBaloch MO PUCYHKY
OIpEeAEIUTh 3apOJIbIII U IUIALEHTY, yKa3aTh UX 3HaueHue. B pesynbrare 1 6amn nomyunnu 9%
y4acTHUKOB, 2 Oamia — 10%, a 3 6aina — tonbko 4% sk3amMeHyeMbIX. JlaHHBINM OMOIOrHYeCKHit
O0OBEKT TPEACTaBICH BO BCEX JOMYIIEHHBIX K HCHOJB30BAHMIO YUEOHHMKAxX B paszzenax
«KuoTHbIe», «HenoBek u ero 310poBbey, «O0mas ouomorusy. OmHako HEOOIBIIONW MPOIEHT
BBITIOJIHEHHUSI TOBOPUT O TOM, YTO Ha PUCYHOK B IPOIIECCE OCBOSHHS MPOrpamMMbl HE OBLIO
o0pallieHo TOJKHOTO BHUMAaHUS.

B jaunuu 24 wna ananu3 OHONOTMYECKOM WHQPOPMAIMK TPEUIOKCHHBIC 3aJlaHUs
BoInoyHWIH 30—43% y4acTHHMKOB, a MaKcuMalibHbIe 3 6ayuia noayyuian 6—15% ydacTHHKOB, UTO
COOTBETCTBYET BBICOKOMY YPOBHIO CIIO)KHOCTH M CBHJICTEIBCTBYET O C(HOPMHPOBAHHOCTU
y 00ydJarolmxcsi ¢ XOpouled U OTIIMYHOM MOATOTOBKOM YMEHHUH aHaIM3HpPOBATh TEMAaTUYECKUE
OMOJIOTHYECKHE TEKCTHI, HAaXOMUTh COJEpXKATeNbHbIE OIMMOKH M HCHpaBisaTh HX. Cepbe3Hoe
3aTpyAHEHUE BbI3BAN TEKCT «MOJUTIOCKHM», B HEM HAIIUIM U WCHPABUIM BCE OMIMOKU TOJBKO 4%
IK3aMEHYEMBIX.

B nunuu 25 npeanaranuck 3a1aHus pa3InyHOrO COACPKAHUS B HECKOJIBKMX BapHUaHTaX.
[Ipeobnamanu 3amaHus, MPOBEPSBIIME 3HAHUS O XOPJAOBBIX XHMBOTHBIX. Ilo Teme «llapcTtBo
pacteHuii» ObUIO TIpennokeHo Bcero 3 3amanusd. C 3agaHUSMHU 3TOW JHMHHUM CHPABHIUCH 7,2—
13,5%. OpmnHako 3a OTACNbHBIC 3aqaHUS MaKCHMalbHbIC 3 Oamra momydwin He Oonee 2%
YYaCTHUKOB. 3aJjaHusl 3TOM JIMHUU BBIINOJHEHBI XyXKe, YeM 3aJaHusl OCTAIbHBIX JTUHUI 4acTH 2
1o 3Tomy 010Ky. Huzkue pe3ynbrarhl oJIy4eHbl Ha CIEIYIOIINE 3aIaHus:

— 0coOeHHOCTH ra3000MeHa B xkabpax psi0 (3 6amra — 1%);

— MHCTUHKTHBHOE MOBEICHUE KUBOTHBIX (3 Oaya — 3%);

— OCOOEHHOCTH KpPOBEHOCHOH W JbIXaTeNbHOM CHCTEM paKooOpa3HBIX W HACEKOMBIX
(3 6amna — 1%);

— 0COOEHHOCTH TePMOPETYJISINN HaceKOMbIX (3 Oamta — 3%);

— 0COOEHHOCTH JIMCTONaa ¥ PpyHKIMs poOKH B mporecce (3 6amia — 2%).

[IpuBeneM mpuMep OJHOTO W3 3a/laHUs ATOM JIMHUHW, MMEKOIIEro Hamboiee HU3KHMA
pesyabTat — 6,8% (1 6amt — 13%; 2 6amna — 2%; 3 6amra — 0,69%).

Y mopcrux kocmucmoix pwib, 6 omauuue om npecHOB0OHbIX, KANULIAPHLIE KITYOOUKU He@dpPOHO8
pazsumul ciabo u Moya vloesiemcs 8 Heboabulom Konuvecmeae. Ilpecrooonvle povlovl 8vidensom
50-300 mn mouu Ha 1 ke maccel mena 8 cymku, mo2oa Kax mopckue — moavko 0,5-20 mu.
Yem obwsacuaomes makue 0CoOOeHHOCMU aHAMOMUU U U3UOI02UU MOPCKUX KOCHMUCIBIX pblO?
Omeem nosicnume.

OTBer Ha 3TO 3agaHMe TPeOOBal MPUMEHEHHsI HE TOJBKO OMOJIOTMYECKUX 3HAHUHU, HO
u 0a30BBIX XMMHUYECKHX 3HAaHWH. B oTBeTe HE0oOXOAMMO OBUTO yKa3aTh Ha OCOOCHHOCTH
KOHIIGHTPALlMU COJIEl B MOPCKOHM BOJE M 3HAYMTENbHbIE MOTEPU BOJBI Y MOPCKHUX PBIO depe3
KOXKYy M xabpbl. Kpome Toro, tpeboBaioch CpaBHUTh OCOOEHHOCTH KIyOOYKOBOrO ammapara
NoYyeK (4eM MEHbIIIe KamWUIAPHBIX KITYOOUKOB, TEM MEHBIIIE 00pa3yeTcss MOYM U MEHbIIE BOJIBI
BBIJICIISIETCS Yepe3 MOYKU ¢ Mouoii). [TomHoe 000CHOBaHME MOTIIN 1aTh €TUHUIIBI.

IIpu oTBeTe Ha Takue 3aJaHUs HEIOCTATOYHO TOJBKO (DAKTUUYECKUX 3HAHMM.
VY nopaBmnstoniero OOIBITMHCTBA 00YUYAIOIINXCSI OHM HE CTAaHOBSITCS CHCTEMHBIMH, TaK Kak c1abo
cOpMHpPOBAHO YMEHHE TPUMEHATh MMEIOLIMecs 3HaHWS I aHanu3a U OOBSCHEHHUs
Ouosiornueckux siBeHui. IMEHHO Ha 3TO cieayeT oOpaTUTh BHUMAHHE B MPOIECCe U3YUCHUS
6uonoruu.
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bnok 5. Yenoeex u e2o 300posve

B 3aganmsax storo Ojoka HpOBEpsUIMCh 3HAHUS O CTPOEHUU U (QYHKIIMOHHPOBAHUU
OpraHu3Ma 4eJOBeKa, HEWPOryMOpaJbHOW pPEryasiuud  (U3HOIIOTHYECKUX  IPOIECCOB,
CaHUTAPHO-TUTMEHWYECKUX HOpMax M IMpaBWiIax 370poBoro oOpas3a >ku3HH. JlaHHbBIN OJI0K
NPEJCTaBICH B KaKJIOM BapHaHTe 5—6 3amaHusiMu: 0a30BOr0 ypoBHA B JjuHuax 1, 12 nnm 21,
MTOBBIIICHHOTO YPOBHS B iukuax 13, 14, 20; BEICOKOTO YPOBHS CIIOKHOCTHU B JiuHuu 22, unu 2.3,
wm 24, nmu 25. AHanu3 pe3ysbTaToOB BBHITIOJHEHUS 3aJaHuii OJOKa IMMO3BOJWII YCTaHOBUTH
YCBOEHHUE BBITYCKHUKAMU 3HaHUN 00 opraHu3Me YejoBeka U ero (yHKIHOHUPOBAHUH, a TAKKe
OBJIa/ICHUE MU OCHOBHBIMH Y4EOHBIMHU YMEHUSMH 110 COXPAHEHUIO M YKPEIUICHUIO 3/I0POBBSI.

B vactu 1 3aganus 6a3oBoro ypoBHs (iunuu 1, 12) He BBI3BAIU OCOOBIX 3aTPYAHEHUH.
Nx Bemonnunu 62—80% yuyactHukoB. OHAKO OTIEIbHBIC 3aaHus JUHUNA 1 U 12 BBINOITHEHBI
XyXe 3agBlIeHHOro ypoBHS (45—-50% BemonHenus). Hampumep, 3aianue Ha JOMOJHEHNE CXEMbl
B THUH 1, r1e TpeOOBAIOCH yKa3aTh HATMYHME PAIYKKH B CPEIHEH 000JI0YKE Tla3a 4eI0BeKa,
BBINOJIHWIIN U nTostyumiu 1 6amn Toiabko 22,6% y4acTHHUKOB.

Cepbesnble OmMOKY TOMTyCKaIX K3aMEeHyeMble TIPY BBITIOJHEHNH Psijia 3a1aHui JIMHAN 12.
Tak, K SHIOKPUHHON cucTeME IeuyeHb OTHecHH 15% ydacTHHKOB, cene3eHKy — 23%. Cuutaror
ropMoHbl Omokaranmuzatopamu 37,5%, a CIIMHHOM MO3T OTBETCTBEHHBIM 3a BBICIIYIO HEPBHYIO
neste’abHOCTh 38% ydacTHHKOB. OTMeTwinu rubenb (aroiuToB MpHU CBEPThIBAaHUM KpoBu 18%
y4acTHUKOB. Takue OMmMOKH CBHIETENBCTBYIOT O HEC(POPMHUPOBAHHOCTH 0a30BBIX 3HAHUMA
y YeTBEPTU YYaCTHUKOB IK3aMEHa.

JlaHHbI OJIOK IIMPOKO MPEJCTaBICH 3aJaHusAMU 0a30BOro ypoBHS B Jaunuu 21,
BBIMIOJTHEHHE KOTOPBIX cocTaBwio 53—-80%. VYYacTHHKM MTPOJEMOHCTPUPOBAIA YMEHHS
AHATM3UPOBATH TpadUKHU, TUArPAMMBI U TAOJIMIHBIC JAHHBIC, IEJIaTh TPABMIILHBIC BHIBOJIHI.

3aaHusl MOBBIIICHHOM CJI0KHOCTH OBUIM NMPEACTAaBICHBI B auHusax 13, 14, B OTACIBHBIX
BapuaHTax B aunuu 20. Cpeanuii pe3ynaprat coctaBui 35-56%. OcHOBHas 4acTh HK3aMEHYEMBbIX
MPOJEMOHCTPUPOBAJIa YMEHHsS] CpPaBHHUBATh U COMOCTaBISATH OCOOCHHOCTH CTPOCHUSA U
(GYHKIIMOHUPOBAHUSI OpPraHOB 4YEJOBEKA, YCTAaHABJIMBATh IOCIEAOBATEIbHOCTh IPOTEKAHUS
(U3HOTOTHUECKUX MPOLECCOB B OpraHU3ME 4YeJOBEKa, JOMOJHATh HEJOCTAIoIMEe CBEIEHHS B
TabIuIax.

OpnHako psia 3aaHUil 3TUX JUHUI BBIMOJIHEH XYXKE, CPEIHUN PEe3yJIbTaT OKA3aJcCs HIXKE
24%. 3a 3ajaHus Ha YCTAaHOBJIEHHE COOTBETCTBUS MaKCHUMalbHbIE 2 Oalia MOJIy4YusIu He Oosee
30% »sk3amenyembix. Tak, Hampumep, 3aJaHUsl Ha YCTAaHOBJIIEHHE COOTBETCTBUS IO TEMeE
«CTpoeHre M >KM3HEAEATEIbHOCTh OPraHOB M CHCTEM OpPraHoB: OIOPHO-JBUraTENIbHOM,
MOKPOBHOM, KpoBooOpaiieHus, TuMGooOpallieHus» BBIMOIHUIN TONBKO 26,6%, Mo Teme
«AHamu3aropbl. CTpoeHue opraHoB 4yBCTB» — 22,1% ydacTHUKOB. 3afaHusl HA YCTaHOBIJIEHUE
nocyienoBareabHOCTH 10 Teme «HepBHas u »HAOKpHHHas cuctemsl. HeliporymopanbHas
perymsiuus opranuzMa» — 22,3% sk3amenyeMbIx. [IpuBenem npumep 3agaHusl.

YCTaHOBHUTE COOTBETCTBHE MEXIY XapaKTePUCTHKAMU U CTPYKTypamH TJIa3HOTO s0J0Ka
YeNoBeKa: K KaKIOW IMO3WIMH, JAHHOW B TEPBOM CTOJOIE, MOAOCPUTE COOTBETCTBYIOIIYIO
MO3HIIMIO U3 BTOPOTO cToOMa. (2 Oama — 26%)

XAPAKTEPUCTHUKHU CTPYKTVYPBI I'JTASHOT'O ABJIOKA
A) HWMeEeT OTBEPCTHE — 3pav0K 1) panyxka
b) mnpenomiseT iyuu cBeTa 2)  poroBwuIiia

B) sBIETCA YaCTBIO COCYAUCTON 000I0UYKH
') oOmnamaer mMpO3pavHOCTHIO

JI) peryampyer pasmep 3padka
E) WMeeT MBIIIIbI

Cnabo yCBOGHHBIMH OKAa3aJHCh TaKXKe 3HAHUS Ha YCTAHOBIICHHE IOCIEI0BATEIHHOCTH
MIPOXOXKJICHHS Jlyda CBETAa Yepe3 ONTUYECKYID CHUCTEMY IJIa3a, HEPBHOIO HMITYyJlbCa IO
pednexropHoit ayre. CucreMaTHyecky HanbosIee HU3KUE PE3yNIbTaThl MOIYy4aloT YYaCTHUKU 32
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3amanus o TemaMm «AHamusatopel. CTpOoeHHE OpraHoB UYYBCTB» H «Bwiciias HepBHas
JESTEIIbHOCTh.

B yactu 2 kaxxaoro BapuaHTa 1o OJIOKY mpeiyiarajgoch 1-2 3amaHusi BRICOKOTO YPOBHS
cinokHoctd (runuu 22, v 23, win 24, wim 25). C 3amanusvu aunuu 22 y4aCTHUKA
CIPaBUJIUCH JOCTATOYHO XOPOIIO U TMOJYyYUIIU BbIcOKHE pe3ynbTaThl (18—39% BbImosHeHuUs).
3ananusi aunuu 24 TaxKe HE BBI3BAIM OCOOBIX 3aTPYAHEHHM, MX BBIIOJHEHHE COCTaBHIIO
B cpenHeM 34-49%.

B saunuu 23 yuyacTHUKM 3K3aMeHa MPOJEMOHCTPUPOBAIM YMEHHUs pacro3HaBaTh Ha
PHCYHKaX aHAaTOMHYECKHE OOBEKTHI, ONUCHIBATh UX. B TO k€ BpeMs MakCHUMalIbHOE KOJTUYECTBO
6amoB (3) monmyuywnu He Oonee 5%. Tak, 3a 3amaHue, B KOTOPOM TpeOOBaIOCh Ha3BaTh
CTPYKTYpPbl KOCTH B3pOCIIOTO 4YelIOBeKa M yKa3aTh HMX (QyHKuuH, 3 Oamna nomyumnn 3%
9K3aMEHYEMBIX.

Haunbonee Hu3kue pe3ynbTaThl MO CPABHEHHUIO C 33JaHUSMHU JIPYTUX JIMHUAN 4YacTu 2
MOJIy4EeHbl MO 3aJaHUI0 aAunuu 25. VIx BeImonHUIN B cpeaHeM 9-24% y4yaCTHUKOB, IPH 3TOM
MakcHUMaJbHbIe 3 0amia moayduiu Tonbko 1-3%. Tak mpoOneMHBIMU OKa3auCh 3a/laHus, T/Ie
TpeOOBAIOCH OOBICHUTD:

— 0COOGHHOCTH BEHO3HOTO KpoBOTOKA (3 Oama — 3%);

— XHMHYECKUI COCTaB KOCTH I0CJIe e nmpokanuBanus (3 6amia — 2%);

— 0COOCGHHOCTH peryJisiliuy BbleaeHus cekperuna (3 6amia — 0%).

[TpuBenem mpumep 3aganusi, Ha KoTopoe 3 Oasia nomyumin Tosbko 0,39% y4acTHHUKOB.

OcHosHas gyHKyus 1€2KUxX — CHabIICeHue opeanusma Kuciopooom. Kaxue unvle pynkyuu
8 OpeaHuzMe 4eli08eKa 8bINOIHIOM dmu naphvie opeansl? Ilpuseoume ne menee mpéx @yHxyuil.
Omeem nosacrnume.

B oTtBeTe He06X0AMMO OBLIO MPUBECTU TPU-YETHIPE PYHKLUHU U, UTO HEMAIOBAXKHO, 1aTh
NOSICHEHHE. YUYacTHUKHM, KakK MpaBUJIO, YKa3blBaM (YHKIUHU (BbIAEIUTENbHAs, 3alllUTHA,
TEPMOpPETYJIATOpHAs!, ydacTue B 00pa30BaHUU 3BYKOB), HO 3aTPYIHSUIMChH MOSICHUTh KOHKPETHOE
y4acTHe JIETKUX MPH BBIMOJIHEHNUU 3TUX QYHKIUI. DTUM U OOBSACHSAIOTCS HU3KHE PE3YJIbTaThI.

Kak mpaBwio, 3amaHus 4acTH 2 BBINOJHSIOT XOPOIIO ITOATOTOBIECHHBIE YYAaCTHUKH.
VY HUX UMeeTcs T0CTaTOYHbIN O0arax (pakToJIOrHYecKUX 3HaAHHUI, HO YacTO OTCYTCTBYIOT YMEHHUS
[IPUMEHUTH I[OJIYYCHHBIE 3HAHUsA Ha IPAKTUKE, AHAJIU3UPOBATh IPEIJIOKEHHYIO CHUTYalHUIO
U JaBaThb apryMEHTUPOBaHHBI oTBeT. Kpome TOro, mMarepuan mo (U3MOJIOTUU OTAEIBHBIX
OpraHOB U CHCTEM OpPraHOB YEJIOBEKA YCBOCH XYK€ aHATOMUYECKOIO, YTO U IPOSBIAETCA NPU
BBIMIOJTHEHUH 3a/laHUuM 4acTu 2.

Baok 6 «JBoaonus KUBOH NPHPOIBL»

JlanHblit 6510K OBLT MIPEICTABIICH B Ka)K/IOM BapUaHTE B CpeHEM O 3aaHusMu: 1 3a1anue
0a30Boro ypoBHs (unus 15), 2 — noBwitieHHOT0 YpoBHS (tunuu 16, 19 uau 20), 1-2 3ananus
BBICOKOTO YPOBHS (tunuu 23 unu 24, 26).

B aunuu 15 npennaranuch 3a1anusi 6a30BOro ypoBHS ¢ MHOKECTBEHHBIM BBIOOPOM Ha
aHaM3 TEeKCTa. B 3amaHuWsIX JTOH JIMHUHM TPOBEPSUTMCh 3HAHHUS OCHOBHBIX ITOHSITHA
HBOJIIOI[MOHHOTO YYEHHS W YMEHHUS BBIACTUTh M3 TEKCTAa OMHCAHUSA TOr0 WJIM HWHOTO
IBOJIONMOHHOTO TOHATHSA. C  3TUM  3aJaHWeM CHPABWIOCH YCHEIIHO  OOJBIIMHCTBO
9K3aMeHyeMbIX. Pe3ynbTaThl BBIIOJHEHHS COCTAaBWIM B cpeaHeM 55-74,6%. Opnako 1o
OTIENBHBIM TeMaM HaOroancs pa3dopoc pesynbratoB. Hambornee BBICOKHE pPE3ylIbTaThl
noxydeHsl mo temaMm «Bupa, kpurepum Buaa. Ilytm w HanpaBieHus sBomonun» (65-78%).
PesynbraThl Mo Teme «JIBHXKYIIIHE CHITBI SBOJIOIIMNY OKa3aiuch Huxke (49—54%).

B 3amaHusX MOBBIIEHHOTO YPOBHA Jiunuu 16 mpeiarajoch yCTaHOBUTh COOTBETCTBHE
MEXy SBOJIIONMOHHBIMH TIPOIIECCAMH M WX XapaKTePUCTUKAMH, a B 3aJaHUSX Junuu 19 —
MI0CJIEI0BATEIBHOCTD 3BOJIIOLMOHHBIX MPOLIECCOB, BU000pa30BaHNUsl, BOSHUKHOBEHUS KU3HH HA
3emute, apoMopd030B B pa3BUTHS OpraHudeckoro mupa. CpeaHue pe3yabTarhl coctaBuiau 40,5—
60,1% u 38,1-80,2% COOTBETCTBEHHO.
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Y4acTHUKY IPOAEMOHCTPUPOBAIN 3HAHMS O BUJIEC U €r0 KPUTEPHUAX, JBIKYIIUX CHUIIAX,
HAIPABJICHUAX U PE3YJIbTAaTaxX 3BOJIOLUN OPraHUYECKOTO MUPA, a TAK)KE YMEHHs aHAJIU3UPOBATH
TEKCT M OIPEEIISATh MO ONMMCAHUIO0 HEOOXOAUMBINA KPUTEPUI BUIA WM HAMIPABICHUE YBOJIOLUH,
UCIIPABIIATh HEBEPHBIE CYXKACHUS, OOBSACHATH OCHOBHBIC IIyTH M HAIIPABICHMS 3BOJIIOLIUU
PaCTUTENBHOIO U KUBOTHOI'O MUPA, YCTAHABIMBATH B3aUMOCBS3b JBUKYIIHUX CUJI U PE3YJIHTATOB
JBOJIIOLIUH.

OtnenbHbIE 3ajaHUs OBUTH BBINOJIHEHBI TU10X0. [IpruBeaeM nmpuMepsl 3TUX 3adaHUH.

16. YcTaHOBHUTE COOTBETCTBHE MEXIY apoMop(o3aMH M KJIACCaMU >KMBOTHBIX: K KaKIOU
NO3HIIMY, JAHHOH B TEpBOM CTOJOIE, MOAOEPUTE COOTBETCTBYIOUIYIO MO3HMIMIO W3 BTOPOTO
ctonbua. (19,4% BbIOTHEHMS)

APOMOP®O3bI KJIACCBI JKMBOTHbIX
A) Kuib 1) ITruer
Bb) TpéxkamepHoe cepaue 2) 3eMHOBOAHBIE
B) KOHEYHOCTH PBIYQKHOTO THIIA 3) Ilpecmbikaromuecs

') 7ABa Kpyra KpoBooOpaleHus
JI) IUIOTHBIE AHLIEBBIE OOOTOUKH
E) TpynHas KiIeTKa

19. YcranoBuTe nocinea0BaTeNbHOCTh YCIOBUN, KOTOPHIE CIIOCOOCTBOBAIN 3aPOXKACHUIO KU3HU
Ha 3emute corsiacHo Teopuu AWM. Onapuna. (24,5% BbIOTHEHS)

1) ¢opmuposanue nepBuUHON aTMocephl 3eMin

2) o00Opa3zoBaHue OMONOIMMEPOB (OEIKOB, HYKJIEHHOBBIX KHCIIOT U Jp.)
3) mosBIIEHHE aBTOTPOPHBIX MUKPOOPIaHU3MOB

4) abMOTeHHBIN CHHTE3 NEPBBIX IPOCTBIX OPraHUYECKUX BEIIECTB

5) TOsABJIEHHE NPOOHOHTOB

s Gonee OCMBICICHHOTO MOHHMMAHMs HBOJIOIMOHHBIX MPOLIECCOB HEOOXOIUMO Ha
KOHKPETHBIX TpuMepax ydeOHoro marepuana mo paznenam «Pactenums. bakrepum. ['puOsL
JInmaitauku» 1 «KUBOTHBIE» PaCCMOTPETh OCHOBHBIE MOJIOKEHUS TEOPHH SBOJIIOLIUU U TEOPHIO
ecTecTBeHHOro orbopa. OOyuaromuecs, 3Has OCHOBHBbIE (DAKTOPBI HBOJIOLMU, HE YMEIOT
NPUMEHUTD UX JJIs1 OObSICHEHUS] KOHKPETHBIX CUTYallnH.

B wacTu 2 BOmpoCH ABOJIONMH OBUTH MTPEICTABICHBI B OTACIBHBIX 33aHUSX Aunuil 23,
24 u 26. BoinonHeHue 3aaHuil aunuu 23 0Ka3ajaoch CYIIECTBEHHO BBIIIE, 4eM JUHUNA 24 u 26.
31ech Tmpejiaraicss PHCYHOK C HU300paKEHHEM MCKOMAeMOro OpraHu3ma, TpeOoBaoch
OTIPENIeNIUTh 3Py M MEPUOJ] €ro XKHU3HHU MO0 FeOXPOHOJOTHYECKOM Tabiuie, a TakkKe KJacc, TUI
WIN OTZIEN, K KOTOPOMY MOKHO OTHECTH ATOT OPTaHU3M, U yKa3aTh MPU3HAKU IIPHHAIIC)KHOCTH
K JaHHOMY Kjaccy wuiu Tumy. VX BbIoOnHEHHe cocTaBwio B cpenHeMm 24,5-44,6%,
a MakcuManbHble 3 Oamna nomyuunud oT 7% npo 10% yuactHukoB. Takue pe3ynabTaThbl
CBUJIETEJILCTBYIOT O HEIOCTaTOYHON C(HOPMHUPOBAHHOCTH 3HAHUH O MaJeOHTOIOIMYECKHX
JI0Ka3aTeNbCTBAX 3BOJIOIUHN, YMEHUH paboTaTh NeOXpPOHOJIOTMYECKO Tabmuiel, onpenensirhb
UCKOIIaeMble OOBEKThI U XapaKTepU30BaTh UX.

B saunuu 24 npennaranoch Bcero 2 3amanus no teme «Bup, ero xpurepun. CriocoObl
BU1000pa3oBaHus». B cpeanem ux BoimonHmwm 25,6% 3K3aMeHyeMBIX, a MaKCUMallbHble 3 Oaita
noxyami 10%. MoKHO cenats BBIBOI, YTO COJIEPIKAHUE TEMBI TIOATOTOBICHHBIMHI YUYaCTHUKAMH
XOPOILIO YCBOEHO, OOJIBIIMHCTBO HAXOJUT B TEKCTE OLIMOKHU U UCIIPABIIAET UX.

W3 Bcex 3amaHuil MO HBOJIONUHM B YacTH 2 HAWUMEHBIINE PE3YJbTaThl IOJYYEHBI IO
3aaHusaM aunuu 26. B cpeanem 3amanus  BemoaHwiaM 11,8-22,3%. OtnenbHble 3a1aHus
BBI3BAIM 3aTPYAHCHUS JaKE y YYACTHHUKOB C OTIUYHOU MOATOTOBKON. MakcuManbsHble 3 Oaa
noiay4yunu MmeHee 1% ydactHukoB. [IpuBenem npuMep Takoro 3aiaHusl.
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Koasonoyus — smo conpsoicénnas 360n0yus 08yx U008 Op2aHUu3MOo8, HAX0O0AUUXCS OpYe
¢ Opy20M 8 MEeCHbIX NUWEBLIX UIU UHBIX IKOLOSUYECKUX omHoweHusx. Ilpeononoscum, umo y
pacmenuss 8 pe3yivmame €20 3801I0UUU 00PAZ0BANUCH HCECKUE TUCNbIL C NIOMHBIM NHOKPOBOM,
Npensimcmeyiowum noeoanuro Hacekomvimu. Hazosume ne menee uemwvlpéx adanmayui,
Komopbvle MO2Ym B03HUKHYMb Y HACEKOMbIX, NUMAIWUXCS TUCMbAMU 2MO020 pPACMEHUS,
ecredcmeaue ux K0I80I0YUOHHO20 PA3GUMUSL.

[Tpu oTBeTe Ha ATOT BOIPOC TPEOOBATIOCH yKa3aTh MOSBICHUE Y HACEKOMBIX MOIIHOTO
pPOTOBOTO armmapara, (EepMEHTOB, pa3pyIIAIONIMX MOKPOBBI JIUCTHEB, IMEPEXOJ]] HAa IMUTAHHE
MOJIOJBIMHU JIUCTHSIMU WMJIM HMHBIMH 4acTsMH pacTeHus. OJHAKO TEepedHCIvIN BCE MPU3HAKU
agantauuu u nony4yuin 3 6amna aums 0,39% yuactaukoB (1 6amn — 27%; 2 6ana — 6%). Takue
pe3yNbTaThl CBUJCTEIHLCTBYIOT 00 OTCYTCTBUM YMEHHI NMPUMEHHUTH 3HAHUS O JBIDKYIIUX CHJIAX
ABOJIIOIUH TSI OOBSICHEHUsI OCOOCHHOCTEH CTPOCHHS W THTaHUS HACEKOMBIX, aHAJIM3UPOBAThH
ycIIoBUsl (POPMUPOBAHHUSI TPUCTIOCOOICHHOCTH U JIEIaTh BHIBOJIBI.

B nenom cnepyet oTMeTUTh, 4TO yyacTHUKU EI'D ycnemHo crnpaBUiInCh ¢ 3aJaHUSIMU TIO
JAHHOMY COZCpXKATeILHOMY OJIOKY. BONBIIMHCTBO M3 HUX MPOJEMOHCTPUPOBATIO 3HAHHS
IPOIECCOB MHUKPO- W MaKpOABOJIOIMH, HANPAaBJICHUH M IyTEH 3BOJIOIMHU, JIOKA3aTEILCTB
ABOJTIOIMU KUBOW TPHUPOJIBI, €€ pe3ysbTaToB. [loiydeHHbIC NaHHBIC TIO BCEM JIMHUSAM B 3TOM
0JIOKE COOTBETCTBYIOT 3asIBJICHHBIM YPOBHSIM CIIO’KHOCTH.

Baok 7 «9kocucTeMbl M IPUCYLIME UM 3aKOHOMEPHOCTH»

B xaxzaoMm BapuanTe 3TOT OJOK OBLI IpeicTaBieH 4 3aJaHUSIMHU BCEX TPEX YpPOBHEN
cnoxHocTu. B wactu 1 npennaranucey 1-2 3ananus 6a3oBoro ypoBHs B aunuax 1, 17 unu 21, va
MOBBIICHHOM ypoBHE 1-2 3amanus B aunusax 18, 19 unu 20; B yactu 2 — 1 3a1aHus BEICOKOTO
YPOBHSI CII0KHOCTH B iunuax 22, unu 23, unu 24, unu 26.

3amanusi yactu 1 6a30BOro M TMOBBIIMIEHHOTO YPOBHEH MO BCEM JIMHUSM HE BBI3BAIU
0co0bIX 3aTpyaHeHuil. C HUMHU CIPaBWIKCH U TIOKa3aJIl XOPOIINe pe3yabTaThl B cpenHeM 37-88%
sK3aMeHyeMbIX. OHU TIPOJAEMOHCTPUPOBAIIA 3HAHUS 00 PKOJOTUYECKUX (PaKTOpax, KOMIIOHEHTAX
HKOCUCTEM, TPODUUECKUX YPOBHSX, CYKIIECCUSIX SKOCHCTEM, O KPYTOBOPOTE BEIIECTB B OHocdepe;
MOKa3aJl YMEHUS! YCTaHABJIMBATh B3aUMOCBSI3U OPTaHU3MOB B DKOCHUCTEMAX, BBISBIISITH TPUUHHBI
YCTOMYMBOCTH, CAMOPA3BUTHUSL U CMEHBI IKOCUCTEM, CPABHUBATh €CTECTBEHHBIE U UCKYCCTBEHHBIE
HKOCHCTEMBI, YCTaHABIUBATh IMOCIIEIOBATEILHOCTh CMEHBI SKOCHUCTEM, OMPEACIIATh MOCIEICTBUS
NeSITeIbHOCTH 4YenoBeka B Ouocdepe. BoNbIIMHCTBO 3alaHWil TMOBBIIIEHHOTO YPOBHS Ha
YCTaHOBJIEHHE COOTBETCTBUS, TOCIEAOBATEIHHOCTH M paboTy ¢ TaOMuIEel BBITOJIHEHBI
¢ pe3ynbTaTtoM Bhiie 60%.

Jlumb oTAenbHBIC 3a/1aHUS BBI3BAIM 3aTpyAHeHusa. Hampumep, 3aganre 6a30BOT0 YpOBHS
nuHuU 1, Tae TpeboBaOCh JOMOHUTH CXEMY W yKa3aTh XHMIIHUYECTBO KaK MPUMEpP MOJE3HO-
BpEIHBIX OMOTUYECKUX CBS3EH, BBITOJHIIN U NOoMyyniu 1 6ann Tonbko 46,8% y4acTHUKOB.

3ananus aunuu 21 Ha aHanu3 MHGOpPMAIUH, MPEACTABIEHHOW B rpaduyeckoll HiIn
TabnuyHoW (opme, Kak W B MPEABIAYIIHE TOMAbI, OKA3aJIHCh BIOJHE MOCTYMHBIMH JIJIS
BBITIOJIHEHHS. BOJBIIMHCTBO y9acTHUKOB (76%) MPOAEMOHCTPUPOBAIO YMEHUS aHAIM3UPOBATH
pe3yIbTaThl OMOJOTHYECKUX AKCIIEPUMEHTOB WIIM HAOMIOIEHUH U JIeNaTh MPaBHIbHbBIC BHIBOJIBI.

B wactu 2 no skomorum B Jaunuu 23 nupennaragoch | 3amaHue, KOTOPOE BbI3BAJIO
HanOonbIMe 3aTpyaHeHus. Ha pucyHkax ObLIM MpenCcTaBIeHbBl aHATOMUYECKHUE CPe3bl JIUCTa U
cTeOJ1s1, IO KOTOPBIM TPEOOBAIOCH ONPEIEIUTh SKOJIOTUYECKYIO TpyTy pacteHuii. Ha momepeunom
cpe3e J0CTaTOYHO XOPOIIO ObUTH BUIHBI KPYITHBIE KJIETKH BO3JIYXOHOCHOUM TKaHH, MO KOTOPHIM
MOXKHO CJieJIaTh BBIBOJI 00 OOMTAaHWU ITUX PACTEHU B BOIHOW cpene. BemonmHmmm 310 3amaHme
TonbKO 4,3% ydacTHHUKOB, Tipu dToM | OGan momyumnu 6%, 2 6amna — 2%, a 3 6amma — 0,92%.
Nmest xoporme 3HaHHMS OCHOBHOTO COJIEp)KaHUs paszzena «IKoJjorus» u pazaena «PacteHusy,
YYaCTHUKHU HK3aMEHA HE CMOIJIM MPOAHAIM3UPOBATh PUCYHKHU U YCTAHOBUTH B3aUMOCBSI3b MEXIY
AQHATOMUYECKHM CTapeHHEM OpraHoB U 00pa3oM >KM3HU PACTEHUH. DTO CBUIETENBCTBYET 00
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OTCYTCTBHHM YMEHHI TMPUMEHSATh HWMEIOIIMECS 3HAHWS B HOBOM CHUTyallud, aHAIM3UpPOBATH
HECTaHJIAPTHOE N300paKEHHE OMOJIOTMYECKOTO OOBEKTA U JIeIaTh BHIBOIBI.

B ornuuume oT mpenplayniero 3agaHusl IMHUM 23, 3aaHus JIMHUU 26 BBICOKOTO YpPOBHSI
CIIO)KHOCTU BBITIOJHUIN B cpenHeMm 26,7% yuacTHHKOB (pa30Opoc cocraBun 10,8-44,5%). Ilpu
3TOM MaKCHMalbHbIe 3 Oamuia monydunu 4—9% sK3aMeHyeMbIX. 3aTpyJHEHHE BBI3BAIO TOJBKO
3aJjaHie, B KOTOPOM TpeOOBaioCh OOBSCHUTH, MOUYEMY IPU HCIIOJIB30BAaHUH SAOXMMHUKATOB IS
00pBOBI C CENbCKOXO3SIMCTBEHHBIMH HACEKOMBIMU-BPEAUTENSIMA Yallle MOTruOaloT B MEPBYIO
ouepelb MMEHHO XHWIIHUKHA, a HE TpaBOsAHbIE XUBOTHblE. Ero BbmmosHMaM Toibko 11,5%
IK3aMeHyeMbIX, 3 HuX 1 Oamn momyumwmu 16%, 2 6amma — 6%, 3 6amna — 2%. [lomydeHHbie
pe3yJIbTaThl COMTOCTAaBUMBI C MIPUBEJCHHBIMU BBIIIE M0 33aHui0 23. MOXKHO yTBep)KAaTh, YTO Ha
ypOKax OMOJIOTHH 00YYarOIIMMUCS HEAOCTaTOYHO U3YyYHTh TEOPETHUECKHUI MaTeprall U OBIIA/ICTh
OCHOBHBIMHM  TOHSTUSMHU, HEOOXOJUMO HAYUYUTHCS AaHAJIM3UPOBATh U  MPOTHO3HPOBATH
HKOJIOTUYECKUE CUTYALlNH, a TAK)KE IPUMEHSATh TEOPETHUECKHIE 3HAHUS [T UX OOBSICHEHUSL.

Hecmotpst Ha HU3KHE pe3yabTaThl MO OTIACIBHBIM 33/IaHUSAM, B LIEJIOM MOXHO ClIelaTh
BBIBOJI, YTO Ba)KHEHIIIE 3HAHUS U OOJIBIIMHCTBO YMEHHN 1O OJIOKY «DKOCHUCTEMBI U MPHUCYIIUE
UM 3aKOHOMEPHOCTH» C(POPMUPOBAHBI Y OCHOBHOW YaCTH yYACTHUKOB dK3aMEHa.

B sk3aMeHanmoHHON paboTe MPOBEPSIINCH HE TOJBKO 3HAHHE OCHOBHOTO COJCpPKAHUS
Kypca OHOJOTUU, HO U CHOPMHUPOBAHHOCTH y OOydaroIIUXCs OOIIEy4eOHBIX M IMPEIMETHBIX
YMEHUH M CIOCOOOB aeATenbHOCTU. llpu BBIMOMHEHHMM 3afaHuii 0a30BOTO M MOBBIIIEHHOTO
YPOBHEH yYaCTHUKHU MPOJEMOHCTPUPOBAINA CHOPMHUPOBAHHOCTD CIEIYIOMIMX YU4€OHBIX YMEHMI
U CIIOCOOOB JCHUCTBUIA.

1.3HaTh ¥ TOHUMATh: OCHOBHBIC TIOJIOKEHUS OHOJNOTMYECKMX 3aKOHOB, TEOPHUH,
3aKOHOMEPHOCTEH, mpasui, runores (43-82%); crpoeHue u Mpu3HAKA OMOJOTHYECKUX 0OBEKTOB
(48-83%); cymHOCT, OMOJOTMYECKHUX IMPOIECCOB U siBieHHUU (42—73%); COBpEeMEHHYIO
OHMOJIOTMYECKYI0 TEPMUHOJOTHIO U CUMBONIUKY (56—80%); 0COOCHHOCTH OpraHM3Ma YejoBeKa,
€ro CTpoeHwus U kusHeaesrensaocty (47-53%).

2. YMeTh: OOBSACHATH POJIb OWOJIOTHYECKHUX TEOpUH, 3aKOHOB M 3aKOHOMEPHOCTEH,
€MHCTBO JKUBOW M HEXHBOW MPUPOJIBI, B3aMMOCBA3M OPTraHU3MOB, YEJIOBEKA U OKpY>Karolei
cpenbl (46-65%); mpUYMHBI HACICICTBEHHBIX M HEHACICICTBEHHBIX W3MCHEHUH, IBOJIOLUH
BUJIOB, YenoBeka, ouochepsl (46-80%); ycraHaBIMBAThH B3aUMOCBS3HM CTPOCHHS M (DYHKIIHIA
OMOJOTUYECKUX OOBEKTOB, IBMKYHIMX cull 3Boiouuu (54-66%); pemarb OuoNOrHyeckue
3anaun (63%); pacro3HaBaTh, ONpPEAEATh U OMUCHIBATh KIETKH PACTEHUH U )KMBOTHBIX, BUIBI
OpraHu3MoOB, 3KOcUCTEeMBI (42—68%); BBIABIATH OTJIIMYUTENbHbIE MPU3HAKK OPraHU3MOB, HX
npucnoco0i1eHHOCTh (40—-74%); cpaBHUBATH OMOJOTHYECKHE OOBEKTHI, IPOIECCHI, IBICHUS (49—
74%); onpenensTh U KiIacCUPUIMPOBATH OMONOrHYecKue o0BeKTHl (57—74%); aHaau3upOBaThH
TUIOTE3bl MPOMCXOXKACHUS KHU3HH, SBOJIIOLUN OPraHU3MOB, COCTOSIHHE OKpPY’KAIOLIeH Cpelibl,
MOCJIEJCTBHSI  JESATETPHOCTH YelOBeKa B  OKOCHCTEMAax, pe3yidbTaThl AKCIEPUMEHTOB
u HaOmonenuii (44—70%).

3. Hcnonb30BaTh MPHOOPETEHHBIC 3HAHKUS M YMEHHUS B MTPAKTUICCKON NEATETLHOCTH IS
000CHOBaHMS MpaBWJI MOBEACHUS B OKpYXarollel cpeje, 310poBOro o0pasza >KM3HM, OKa3aHUS
nepBoit momorntu (46%).

Huszkue pes3ynbTarhl MOJNyYeHBI IO CIEAYIOIIMM OCHOBHBIM YMEHHMSAM M CIIOCOOaM
JIEUCTBUM.

1.3HaThb W mOHUMATh: MeTOABl HaydHoro mno3HaHus (34%); cTpoeHHe M MPHU3HAKH
Oaktepuii u BUpPYCOB (27%); CymHOCTH OOMEH BEIECTB W TMPEBpAIIEHUS DHEPTUU B KIIETKE
(24%), cymHOCTh NEHUCTBHS IBIXKYIIETO M CTaOMIM3MUPYIOLIET0 0TOOpa, BUA000Pa30BaHUS
(24%); ocobeHHOCTH BBICIICH HEPBHOM JesTebHOCTH YenoBeka (10%).

2. YMeTh. OOBACHATH pOJb OHOJOTMYECKHX Teopui, 3akoHOB (39%); BBIABIATH
B3aMMOCBSI3M OPTaHU3MOB U OKpYKaromien cpensl (4%), IpUCIOCOOICHHST OPraHU3MOB K CpeJie
oburanus (11%), B3auMocCBs3U OpraHu3MoB B dkocucteme (12%); cpaBHUBATh OMOIOTHYECKUE
00BEKTHI, MPOIECCH OOMEHA BEIIECTB W JejlaTh BBIBOABI Ha OCHOBe cpaBHeHHs (12—-13%);

15



AHAJIM3UPOBATH 3BOJIIOIIUIO OPraHU3MOB, IMPOUCXOKICHHUC PA3HBIX T'PYIIII OPraHU3MOB U JCJIaTh
BBIBOJIBI (25%), pe3ynbTaThl OMONIOrHUECKUX dKcepuMeHTOB (3,7%).

HOHY‘-ICHHBIG JaHHBbIC CBHUIACTCIILCTBYECT O TOM, YTO B MLCJIOM YYAaCTHUKHU 3SK3aMCHa
OBJIAJICIH:

— coaep)kaHueM OHOJIOTHYECKOro o00pa3oBaHHUs, OTPAXKEHHBIM B (QenepaabHOM
KOMITOHEHTE T'OCY/IapCTBEHHOT'O CTaHJapTa OCHOBHOT'O OOILIETO M CpeiHero (IOJIHOT0) OOIIero
obpazoBanus 2004 r. (6a30BbIit ¥ TPODUITLHBINA YPOBHH);

— HabOPOM OCHOBHBIX IIPEAMETHBIX H METAIPEIMETHBIX YMEHUH U BHOB JAESTEIHHOCTH.

OnHako OOJbIIasi 4yacTh YYaCTHHKOB 3K3aMEHAa HE OBJAJiella B MOJHOW Mepe yMEHHEM
NPUMEHUTh 3HAHMS JUIS OOBSCHEHUS KOHKPETHBIX OHOJIOTMYECKHX IIPOIECCOB U SBICHUH,
3aTPYAHSACTCS B OINpPENCICHUU OUOJIOTHYECKUX OOBEKTOB, B OOOCHOBAaHMHM CBOETO BBHIOODA,
B YMEHUH aHAIM3UPOBATH M OOBSICHATH PE3YJIbTAaThl HAOIIOCHUI U SKCIIEPUMEHTOB.

Jlns aHanu3a pe3yabTaToB BBIMOMHEHHS HK3aMEHAIMOHHOW pabotel B 2021 r. ObuH
BbIJIEJIEHBI YeThIpe rpynisl ydyacTHUKOB EI'D 2021 . ¢ pa3inyHbIM ypOBHEM MOATOTOBKH (pUC. 2).

Er3 2020 n 2021 rr. 2021

2020
60

53,6
50,8

50

40

30 26,1—26,6

20 18,1

Ky
an
N2

10

1 2 3 4

Puc. 2. PaCHpC)ICJ'ICHI/Ie YYaCTHHKOB IIO I'pyIlIiaM € pa3JIMdYHbIM YPOBHEM ITOATOTOBKU

1 rpynma — ¢ MuUHHMaIbHBIM ypoBHeM moxarotoBku (18,1%), He mpeoposeBiIme
MHHAMAJIFHOTO 0Oajuia 1 HaOpasIve nepBUYHbIe 0auThl B nHTepBasie 0—15, TectoBbii 6amn 0-36;

2 rpynnma — ¢ yaoBieTBopuTenbHO# moarotoBkoi (50,8%), HaOpaBiune mepBUYHbBIC
Oaytel B mHTEepBaje 16-34, TectoBbrit 6amt 36—60;

3 rpymma — c¢ xopomei mnoarotoBkoit (26,1%), HaOpaBiHMe TMEepBUYHBIC OaJIbI
B uHTepBasie 35-49, rectoBsiii 6amt 61-80;
4 rpynma — c oriamyHOil noaroroBkoit (5,1%), HaOpaBimMe nepBUYHBIE OaITBI

B uHTepBasie 50-59, tecroBwiii 6amt 81-100.

BonbIIMHCTBO 3K3aMEHYEMBIX MPOJIEMOHCTPUPOBAIIO CPETHUE PE3yIbTaThl IO OMOIOTHH
Y BOIIUTH B TPYIIIBI C YIOBIETBOpUTENbHO# (50,8%) 1 Xoporeit moaroroskoi (26,1%).

[Tpu ananu3e pe3yabTaTOB BBHIMONHEHMs 3amaHuii 1-21 yact 1 ¢ KpaTKuM OTBETOM IO
K&XJIOH TpyINe YYaCTHUKOB YYHUTHIBAIOCh, YTO JJIEMEHTHI COJCPKAHUS CUHTAIOTCS
OCBOCHHBIMH, a YMEHUS — C(HOPMHPOBAHHBIMH, €CITM TIPOLIEHT BBINIOJHEHHUS 3aJaHus,
MIPOBEPSIIOIIETO JaHHBIN SJIEMEHT, paBeH wi Boite 50% (puc. 3).
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Puc. 3. Pe3ynbTaTel BHIIOIHEHUS 3aJaHUM ¢ KpAaTKUM OTBETOM ydacTHMKamu EI'D 2021 r.
C pa3JInYHBIM YPOBHEM MOATOTOBKHU

Conepxanue 3amaHuii 0a30BOro YpOBHS OKa3aJoCh OCBOCHHBIM, a YMEHHS —
c(OPMHUPOBAHHBIMU Y YacCTHU 3K3aMEHYEMbIX M3 IPYIIbI C YAOBIETBOPUTEIBLHONW MOATOTOBKON
U y OOJIBIIMHCTBA 9K3aMEHYEMBIX C OTIUYHON M Xopouieid. bruonorndyeckne 3HaHUS HE OCBOCHBI,
a ymeHus He chopmupoBaHbl ydacTHHMKamu EI'D w3 rpynmel 1, KoTOpble He NpeojoJienu
MUHHMAaJIBHOTO ITOpPOTa.

HauOonee BbIcOKME pe3yibTaThl BO BCEX IpPYIMNax MOJY4YEHbl 3a 3alaHusi 0a30BOro
YPOBHS Ha JIOTIOJIHEHHE CXeMbl JUHUM | (cpenHuil pesynabTaT BbinoiaHeHus — 70,6%), 3agaHus
C MHOKECTBEHHBIM BbIOOpOM JuHM 4 (65,9%), 7 (65,3%), 15 (67,4%), 17 (65,1%); 3ananue Ha
MOCIIe0BATENbHOCTh OHONOrnueckux TakcoHoB 11 (78,4%). JlocTaToOuHO BBICOKUE PE3YNbTAThI
NOJYYEeHbl TaKXke M 3a 3aJaHus JMHUM 21, rae mpeanaraioch MpOaHAIM3HPOBATh Tpadukw,
JiarpaMMBbl, TaOJHIIBI, COCTABIICHHBIE HA OCHOBE AKCIEPUMEHTA WJIM HAOIIOJICHHS, U BHIOpATh
U3 YUCIIa MPEATIOKEHHBIX MPaBUILHO CPOPMYINPOBAHHBIE BBIBObI. VX BBIMOJIHUIIM B CPEIHEM
70,5% y4acTHUKOB.

K unciay npoGrieMHbIX 3a1aHuil 0a30BOr0 YpOBHSI OTHOCATCS 3aJJaHUsl JIMHUM 2, B KOTOPBIX
TpeOOBAJIOCH TI0 TPEUIOKEHHBIM TpUMepaM OIPENeNUTh ypPOBEHb OpPTraHU3alUu >KUBOTO,
YCTAHOBUTh METOJi OMOJOrMYeCKOro HCCIEeJOBaHMs, MpHU3HAKU kuBOro. CpemHuil pe3ynbrar
coctaBmsl 52,9%, 4TO HMXE TIpaHUIlbl 3asBJIEHHOTO YpOBHS ciokHOCTH (60%). 1O 3amaHue
OTKPBITOTO THIIA, B KOTOPOM TpeOOBaJIOCh JIOMOJHUTh HEIOCTAIONIYI0 MH(MOPMALUIO B TaOIHUIE.
[TonoOHbIe 3a1aHMS BCETAA BBITOJTHSIOTCS XYKE, UEM C JIPYTUE 3aTaHUs C KPATKAM OTBETOM.

3amanust 06a30BOro ypoBHA JMHMM 3 M 6, B KOTOPHIX MpeLiarajoch peluTh
OMOJIOTMYECKHE 3aJa4H 110 [IUTOJOTMY M I'e€HETHUKE BEHITTOJHMIN COOTBETCTBEHHO 64,2% u 65,3%
9K3aMEHYEMBbIX, YTO COMOCTaBUMO ¢ pe3yiabTaraMu 2020 r. 9T0 MOKHO OOBSCHUTH MOBHIIIEHUEM
BHUMAaHHUS yYUTEJICH U 00yJarOIUXCcs K PEIICHUI0 OMOIOTMYECKHX 3a/1a4 TAKOTO TUTIA.

3a7aHus  TOBBIIIEHHOTO  YPOBHS  CJIOXHOCTH HA  YCTaHOBJIEHME  COOTBETCTBHUS
U TIOCIICIOBATEILHOCTH OHOJIOTHIECKHX OOBEKTOB, IMPOIIECCOB, SIBICHUH BIMOMHWIM — 33-56%
YYaCTHUKOB. YMEHHE CPaBHUBATH OMOJIOTHYECKUE OOBEKTHI, IPOLIECCHI, SIBICHUS CPOPMUPOBAHBI
TOJIBKO y YYaCTHUKOB I'PYIII C XOPOWIEH W OTIMYHOM MOATOTOBKOW. Y YYaCTHUKOB M3 T'PYIIIbI
C YJIOBJIETBOPUTEIBHOM MOATOTOBKOM pe3yNbTaThl 3a 3aJaHUs MOBBIIIEHHOTO ypoBHS HUke 50%.
Be3Banmu 3arpyaHeHHs OTAETBHBIC 331aHUs ¢ PUCYHKOM Ha YCTAaHOBJICHHE COOTBETCTBHUS MEXKIY
oO0bekTamu. Huzkue pe3ynbTaThl MONIyYeHbI 0 TeMaM «J/lpIxanue yenoBekay», «HepBHast cucrema
yeJoBeKay, «BHyTpeHHee cTpoeHne HaceKoMbIx», «PorocuHTtesy. IIpobieMHbIM OKka3aincs U psaf
3aJJaHuil Ha YCTAaHOBJICHHE IIOCJIEJOBAaTEILHOCTH, HAIpUMeEp IMPOIECCOB Meio3a, MHUTO3a,
KpPOBOOOpAITICHHMSI.
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DK3aMeHyeMble U3 IpynI ¢ Xopollel (rpynna 3) u oTau4Ho# (rpynna 4) moAroToBKOH
MOKa3aju JOCTaTOYHO BBICOKHE PE3YNbTaThl U 3HAUUTENIBHO MPEBBICUIN 3asBJICHHBI yPOBEHb
ocoenus (50). x pe3ynbratsl pacnonaratorcs B uatepsaie 70—99%.

VY4acTHUKYU ¢ OTJIMYHOM MOJATOTOBKOM MOKAa3aJld MPUOIU3UTENHLHO paBHbIE PE3YJIbTATHI 10
BCEM 3aJlaHHsIM C KPaTKUM OTBeTOM. J[Mana3oH BhIMOIHEHUS UMH 3anaHuii Boimie 90% (90—98%),
yto B cpenHeM Ha 10-20% Beimie, yem B rpymme 3 u 6onee yem Ha 40% Bbllie, YeM B rpyrie 2
(YIOBIETBOPUTEIIbHAS TTOATOTOBKA). ITO OOBACHICTCS KaK MTyOMHOM U CUCTEMHOCTH 3HAHHIA 3THX
YYaCTHHMKOB 110 OMOJIOTUHU IO CPABHEHUIO C OCTAJIbHBIMHU, TaK U BBICOKOW nuddepeHuupyromen
CWJION 3aJJaHUM C KPAaTKUM OTBETOM. YUYAaCTHUKH M3 TIPYIIIBI C XOPOLIEH MOArOTOBKOM IOKa3aJIx
BbICOKHME pe3ynbTaThl (Bbiie 80%) mpu BHINOIHEHUH 3a/laHHi 0a30BOr0 YPOBHS, OJJHAKO 3aJaHUS
HOBBIIICHHOTO YPOBHS OKa3aJIMCh BBIOJIHEHBI HECKOJIBKO XYxke (B mpeaenax 70-80%).

Y4YacTHUKH W3 TPYNIBl C yIOBJIETBOPUTEIBHOM MOATOTOBKOW JOCTUIIIM 3asBIEHHOTO
YPOBHS U TIOKa3adu C(HOPMUPOBAHHOCTh 3HAHUM W NpeAMETHBIX yMmMeHui (Bbime 50%) mpu
BBIMIOJTHEHUH 3aJlaHuil 0a30BOTO M YaCTUYHO MOBBIIIEHHOTO YpoBHEW. MHTepBan BBIMOIHEHUS
3ajanuil yactu 1 B 3ToM rpymnme coctaBui 36—69%. B To ke BpeMs OHM TOKa3alud HU3KUE
pe3ynbTaThl BHIOTHEHUS 3aAanuii munHwuii 5, 8, 10, 13, 19, 20.

VY y4yacTHUKOB U3 Ipymnibl | ¢ MUHUMAaJIbHBIM YPOBHEM IOJTrOTOBKH OKa3aJlUCh CaMble
HU3KHUE Pe3yJbTaThl, U OHM HE 3aBUCENH OT TUMA 33JaHUs. YUYACTHUKH MPOJIEMOHCTPUPOBAIN
OYeHb ciadble, (hparMeHTapHbIC 3HAHMS TP BBIOJHEHUH 3aJaHuil Kak 0a30BOro ypoBHs (22—
43% BbIMONHEHUS), TaKk U TOBbIIIeHHOTO YpoBHA (12-30% BhImonHeHwust) crnoxkHocTu. CToub
HU3KHE TOKa3aTelau Tpynmnbl | OOBSCHSIIOTCA HE TOJBKO CJIA00W TEOPETUUYECKOM IMOATOTOBKOM
YYaCTHMKOB JK3aMeHa M0 OWOIIOTMH, HO M HEC(OPMUPOBAHHOCTHIO Y HHUX MPEIMETHBIX
1 001IeyueOHBIX YMEHHA.

Takum 00pa3oM, MPOBEACHHBIM aHAIU3 PE3yJIbTATOB BBIIOJHEHUS 33JaHUN C KPAaTKUM
OTBETOM YacTH | MO3BOJISET ClIENIaTh BEIBOA O TOM, YTO HANOOJIBIINE TPYAHOCTH BBI3BAIN 3a/1aHUS
Ha YCTaHOBJIEHHE COOTBETCTBUS U MOCIEI0BATEIILHOCTH OMOIOTMYECKUX OOBEKTOB U MPOLECCOB,
a TaKKe Ha aHalIM3 TaOJIMIBl U OINpe/eIeHne HelocTarouleld B Hell MHpOopManuu. IOTO MOXKHO
OOBACHUTH TEM, YTO TAKHUE 3a/laHHS MPOBEPSIOT HE TOJBKO 3HAaHME KOHKPETHBIX OMOJIOTMYECKUX
(dakToB, HO U O0IIey4eOHbIE YMEHUS aHATU3UPOBATh, CPABHUBATH, COMOCTABIISITH OMOJIOTUYECKUE
00BEKTHI, MPOLIECCH U SBJIEHUs. BBINONHEHNE 3aJaHusl CYIIECTBEHHO 3aBUCUT OT (OPMBI €ro
npeabssieHus. Pe3ynpraTsl 3a 3a4aHNs ¢ MHOXKECTBEHHBIM BbIOOPOM BBIIIIE, YEM 32 33JaHUs Ha
YCTaHOBJIEHHE COOTBETCTBHS M TIOCIIEOBATENILHOCTH, TaK Kak B HHUX B OOJbIICH CTerneHH
HPUCYTCTBYET 3JIEMEHT YIaJIbIBaHUS.

Bo Bcex rpymnmnax y4acTHMKOB SK3aMeHa HaOJIIOJAal0TCsl HU3KHE pe3ysbTaThl 3a 3aJaHus
JMHHUH 2, B KOTOPBIX MPOBEPSIIUCH 3HAHUS HAyYHBIX METOJIOB HCCIEA0BaHUN, IPU3HAKYU )KUBOTO,
YPOBHM OpPTraHU3aLUH KUBOU IPUPOIBI.

B wactu 2, kak W B mpenplIylIue Trofbl, Mpemiaraloch 7 3aJaHuid BBICOKOTO YPOBHS
cinoxkHocTh (mHMMA 22-28). Ilpu aHanu3e pe3ylbTaToOB BBINOJIHEHHS 3aJaHUN C Pa3BEPHYTHIM
OTBETOM YacTH 2 YUUTHIBAJIOCH, YTO HJIEMEHTHI COIEP)KAHUS CUUTAIOTCSI OCBOCHHBIMU, 8 YMEHUS —
c(OPMUPOBAHHBIMHU, €CIM MPOLIEHT BBINOJIHEHHS 33/aHMs, MPOBEPSIONIETO TaHHBIA 3JEMEHT
coJiepaHUs WIN yMeHus, paBeH wiu Beie 50% (puc. 4).
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Puc. 4. Pe3ynbTaTel BHIIOJHEHUS 3aJaHUM C Pa3BEPHYTHIM OTBETOM yuacTHukamu EI'D 2021 r.
C pa3JInYHBIM YPOBHEM MOATOTOBKHU

[Ipeononenu 3asBneHHBIN ypoBeHb ocBoeHHs (50%) M MoOKa3aaum BBICOKHE PE3yJbTaThl
B uHTepBaiie 65-92% tonbko yyactHuku EI'D 2021 r. ¢ oT/IMYHOI MOATOTOBKOW. YUYaCTHUKH U3
TPYIIIBI ¢ XOPOIIEH MOATOTOBKOM TOJIBKO MO 3adaHusM JuHuM 22, 23, 24, 27, 28 npeononenu
50%-np1li  Oappep W IPOJESMOHCTPUPOBAIM  OCBOCHHE OHOJIOTMYECKOTO  COJEp KaHUs
1 cOPMHUPOBAHHOCTH yUEOHBIX YMECHHI (BhIONTHEHNUE B HHTEpBaie 53—70%). Camble BBICOKHE
pe3yJbTaThl MOJY4YEHBl B 3TUX TIpYNIax IPHU BBIIOJHEHUM 3aJaHus 24 Ha aHanu3 TEKCTa
U 3a7aHus 28 — penieHre TeHeTHYeCKuX 3anad. B rpymme 4 cpemnue pesynbrathl — 92—93%,
B rpynne 3 — 62—-68%.

TpamuuuoHHO HaWMOOJBINKE 3aTPYAHEHUS BBI3BAIM 3aJaHus JWHUNA 25 u 26, TIe
TpeOOBaJIOCh JaTh Pa3BEpPHYTHIH, apryMEHTHPOBAHHBIH OTBET. B 3TUX nMHUAX mpoBepsics
MaTtepuai 1o pasaenaMm «MHorooopasue opraHu3zMoBy, «HemoBeK U ero 310poBbe» (JIUHUS 25),
«OBOJIOIMOHHOE ydeHHe» M  «Okosorus» (muHuUsA 26). B 3amanmsax TpeboBanoch
IPOJEMOHCTPUPOBATh HE TOJBKO 3HAHMS, HO U YMEHHS OOBSACHATH U HHTEPIPETUPOBATH
Hay4Hble ()aKThl, KOHKPETHbIE IMPUMEPHI, TPUMEHITh TEOPETUUECKUE 3HAHUS Ul OOBSICHEHUS
OMOJOTUYECKUX MPOLIECCOB U SBJICHUI.

Pe3ynbraTsl BRIOMHEHUS 3aJaHUM JTUHUN 25, 26 BO BCeX IpyIax 3HAYUTEIbHO HIKE, YEM
3aJaHUi IPYTUX JMHUNA BTOPOM 4acTH. Y y4aCTHUKOB W3 Tpynnsl 4 oHU cocTaBuiu 57-70%, a u3
rpyrmbl 3 — 24-35%. YMeHus aHaTM3upOBaTh U OOBSICHATH OMOJIOTHYECKIE TIPOIIECCH U SIBJICHUS,
apryMEHTHPOBaTh U MPUBOJHUTH JOKa3aTeNbCTBa (B 3aJaHMAX JUHUN 25, 26) OKazaluch MeHee
c(OpMHUPOBAHHBIMU, YEM YMEHHS aHAJIU3UPOBATh M MCIPABIATH OMIMOKH B TeKcTe (JIMHUA 24),
pacno3HaBaTh Ha PUCYHKaX OOBEKTHl M TMPHUBOIUTH MX XapaKTEPUCTUKU (MHUS 23), pemaTh
CJIOKHBIE 33/1a4¥ B JIMHMSX 27 M 28, OCBOMB ONpeleNeHHbI anroput™M. Ha ypokax amroputmsl
3a7a4 TMHUM 27 U 28 ycnemHo oTpadaThIBatOTCsl, TOATOMY PE3yJIbTaThl BHIOJIHEHHS 3a/1aHUH U3
rojia B TO/1 MOBBIIIAIOTCS, HECMOTPSI Ha MOCTENIEHHOE ycoXkHeHue 3aaad. Crenyer OTMETUTh, YTO
BBINOJIHEHUS 3aJlaHUM 4acTu 2 Mexay rpynnamu 4 u 3 pasnuuatrorcs B cpeaHeM Ha 30%, uto
CBUJIETEJILCTBYET O BBICOKOM AU pepeHmpyroleil cuie 3aJaHuii ¢ pa3BEpPHYTHIM OTBETOM.

DK3aMEHyeMbIE C yIOBJIETBOPUTEIBHOM MOArOTOBKOM HU IO OJHOW JIMHUM 33JaHUI HE
NpUOIU3UINCH K 3asiBICHHOMY YPOBHIO ocBOeHUs. CpellHre pe3ybTaThl BHIIIOJIHEHUS 3aJaHUi
y 3TOH I'pyMIbl OKa3aauch B uHTepBasie 7—31%. Tak cpegHue pe3ynbTaThl BBITOIHEHNS 3a1aHUN
nuHui 22 coctaBuiu 26,2%, nuauu 23 — 21,7%, nmuauu 24 — 31,5%. D10 B 2-3 pasza BhIllIe, 4eM
pe3yabTathl o auHusM 25 (7,8%), 26 (13,2%), 27 (17%), 28 (18%).
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B rpynne 1 (MMHMManbHBIM YpPOBEHB) camMble HHU3KME IIOKa3aTeIW IO BCEM 3aJaHUAM
yactu 2. VX BBINOJHEHUE COCTABWIO B CpelHEM MeHee 9% He3aBUCMMO OT TUMa 3aJaHHs
(B unTepsaie 1,4-8,9%). Cnenyer ormetuts, uro B 2020 r. 3TOT MHTEpBan coctasisii 0,9-5,9%.
B aT0i1 rpyrie 60JpIIMHCTBO YYaCTHUKOB B IPUHIIMIIE HE MPUCTYNAIO K BBIOJIHEHUIO 3aJaHUN
C pa3BEPHYTHIM OTBETOM.

W3 panHbix Ha puc. 4 BHIHO, 4YTO BCE 3aJaHHUs YacTU 2 HMEIOT BBICOKYIO
TuQGepeHIMPYIONTYI0 CIIOCOOHOCTh. VX BBIMONHEHHE CYIIECTBEHHO pa3MyYacTcs B PasHBIX
rpynmnax, 4yTo ONpeAeNsieTcs] MPeXIe BCEro YPOBHEM MOJTOTOBKU 3K3aMEHYEMBIX, a HE THUIIOM
3aganuil. CpeHUl pe3ynbTaT BBHIIOJIHEHHS 33JIaHUM 3TON YaCTU CPEIU YYaCTHUKOB C OTIUYHOMN
noarotoBkor cocraBun 81%, ¢ xopomeit —51%, c¢ ynosierBoputenbHOM — 19%, a cpenu
00y4aroIuXxcsi C MUHUMAJIbHBIM YPOBHEM — TOJBKO 4%.

3HAUUTENbHBI HWHTEPEC BbBI3BIBAIOT PE3YNbTAThl, IOJIYYCHHBbIE 3a BBINOJIHEHUE
MOJIMTOMUYECKUX 3aJaHUi 4acTu 1 m yacTu 2 pasHbIMU rpynmnamu ydacTHukoB EI'D 2021 r.
K nonmuToMuyeckuM oTHOCATCA 3afaHusl, KOTopbie oneHuBatorcs ot 0 1o 2 6amioB wimm ot 0 1o
3 G6ayutoB. B wactm 1 w3 21 3amanust 17 OTHOCATCS K HOJIMTOMUYECKUM (JuHUM S5, 7-21)
n ouenuBaroTca or 0 mo 2 OawioB. B yactu 2 Bce 3amaHusg MHOJIUMTOMHYECKHE, 3afaHue 22
omnenuBaercs oT 0 g0 2 Oamos, a 6 3amanwmii (23-28) omenmBarorcs or 0 mo 3 Gamwios.
Pe3ynbTarhl MX BBIOJHEHUS B Pa3HBIX Ipylnax MMEIOT CYIIECTBEHHBIH pa3dpoc mo Oamiam
(Tabm. 3).

Tabnuua 3
['pymms Yacts 1. bamist (B %) Yacts 2. bamisl (B %)
YYaCTHHUKOB 0 1 2 0 1 2 3
rpynna 1 30-78 | 15-59 5-24 81-96 2-15 0,38-2,5 0,01-0,17
rpymmna 2 848 | 20-54 | 27-49 | 38-80 15-37 3-15 0,34-8
rpynna 3 3-18 4-25 60-94 6-34 15-50 16-36 3-47
rpymnmna 4 0,24 3-12 8599 | 0,2-12 3-27 764 23-88

B rpynnme 1 (MuHUManbHBI YpOBEHb) 3a MOJIUTOMUYECKHE 3aJaHusi dactu |
MakcUMajbHble 2 Oayina moiaydunun MeHee 24% ydacTHHkoOB, 1 Oamn — ot 15% mo 59%
ydqacTHUKOB. He BbimonHmim 3amanus u noiayuunu 0 OamioB Oosee 50% ywacTHUKOB. 3a
3aJaHMsl 4yacTU 2 C pa3BEepHYTHIM OTBETOM MakcuMalibHble 3 Oamna momydnian menee 0,17%
YYaCTHUKOB, a 2 Oamia — MeHee 2,5%. Haubonee BbicOKue pe3yabTaThl MOJYYEHBI 3a 3a/laHus
JUHUU 24 — ucTipaBiieHHe OMOO0K B TekcTe (2 Oana — okoino 2,5%).

B rpynne 2 (ynosierBopuTenabHas MOJArOTOBKA) 3a 3aJaHMs 4acTH | MakcHMaibHOE
KoJM4UecTBO OaiioB (2) momyuman meHee 49,5% ydactHukoB, 1 6amt noixyunnu B cpeanem 38%
sKk3aMmeHnyeMbIX. [Ipu 3Tom 2 Gaia 3a 3agaHue TMHUM 11 Ha ycTaHOBIIEHHE TIOCIIEI0BATENbHOCTH
TakcoHOB mnonydwin 70,5%. B a3ToM rpynme BBIIOJHEHHE CYIIECTBEHHO 3aBHCENIO OT
CoJlep’KaHUsl W TUMNA 3aJaHus. 3aJaHusi C MHOXKECTBEHHBIM BBHIOOPOM BBIMOJIHSAJIUCH JIydlle
Bcero. Tak, 3a 3a7aHusi ¢ MHOXKECTBEHHBIM BBIOOpOM 2 Oama moiayunin Ha 20% y4acTHUKOB
OosbIle, YeM 3a 3aJjaHusl Ha YCTaHOBJIEHHME COOTBETCTBHME U IOCIIENOBATEIbHOCTU. Pe3ynbTarel
1O 33JaHMSAM YacTH 2 3HAUMTENbHO HMXke. Tak, MakcumanpHble 3 Oayua momy4yunau 1o 7,5%
9K3aMEHyeMbIX, a 2 Oamna — B cpeaHeM 9% yuacTHukoB. CregyeT OTMETHTb, UYTO BCE
MOKa3aTeNu 3Toro roja Ha 3—5% Bblle nmokasarenei koaudectso 2020 r.

B rpynne 3 (xopoias moaroroBka) MakKCMMaJIbHOE KOJIMYECTBO OaiuioB (2) 3a 3agaHus
yact 1 monmyuyunu B cpegHeMm okosio 80% ydacTHHKOB, a 1 Oamn — B cpenHeM menee 25%
sk3aMeHyeMbix. Camble HHU3KHE pe3yibTaThl MOJydeHbl 3a 3aganus jauHuid 10 m 13 Ha
YCTAHOBJICHHE COOTBETCTBUA MO OjokaM «MHoroodpasue opraHu3MoB» U «YenoBek U €ro
310poBbey». Cienyer OTMETUTh, YTO pPa3HHIlA PE3YyJIbTATOB BBINOJIHEHUS 3aJaHUI pa3HbIX THIIOB
coctaBmiia B cpenHeM He Oonee 7%. DTO CBHIETENBCTBYET O CHUCTEMHOM IOATOTOBKE
YYaCTHHUKOB 10 OMOJIOTUMHU K aTTECTAllMOHHOHN IpOoLeype, HATMYUSA Y HUX JIOCTaTOYHBIX 3HAHUN
coJiepKaHus mpeaMeTa 1 chOpMUPOBAHHOCTH PA3IMYHBIX yUYEOHBIX YMEHHA. 3a 3a1aHUs YaCTH 2
C pa3BEepHYTHIM OTBETOM MaKCHUMallbHbIe 3 Oaiia moaydmiu B cpenHeM 6osee 30% yuyacTHUKOB,
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NpUYeM B OCHOBHOM MaKCHUMaJibHbIE OaUIbl MOTyYEHBI 3a 3aaanus jguauid 27 u 28 (32—46%),
B KOTOPBIX Npemjarajiich 3a/Jadyd MO IUTOJOTUM M TeHeTuke. 2 Oamna momydmwnn 16-35,9%
HK3aMEHYEMBIX.

CambIMU TPYIHBIMH OKa3aJINCh KOHTEKCTHBIC 3aJlaHusl JUHUKA 25 u 26. B nuHum 25
MPOBEPSUIUCh 3HAHUS M YMEHHS Ha COJACPXKAHUU pa3/iesIoB OCHOBHOM MiKoJibl «PacTteHwus.
bakrepun. I'pudsl. JInmainukuy, «KuBoTHBIEY, «UEIOBEK U €ro 310pOBbE»; MaKCUMAJIbHBIC 3
Oamna nomyumnn 3% ydacTHUKOB, a 0 6amioB — 49%. 3ananus muHUM 26 ObUTH HAIIPABJICHBI HA
MIPOBEPKY CoJiep>KaHusl OJI0KOB «IBOIIOIUS KUBOW MPUPOIBD U « IKOCUCTEMBI U MPUCYILIUE UM
3aKOHOMEPHOCTHY. MakcuManbHble 3 0amia nmonyuauiu 6,7% ydactHukos, a 0 6ayios — 34,8%.

Haubosnee BbicOkue pe3ynbTaThl HOTYYEHbl YYaCTHUKAMU U3 TPYMIbl 4. 3a 3a7aHus 4YacTu
1 ¢ KpaTKUM OTBETOM MakKCcHUMallbHBIC 2 Oara monydwmmn 6osee 87% dk3ameHyeMsbix, a 0 Oamt —
MmeHee 0,56% ydacTHUKOB. Pe3ylbTaThl BBIMOJHEHUS MTOJABIISIFOIIETO OOIBIIIMHCTBA 3aIaHUH ATOU
YaCTU UMEIOT MPUOIU3UTEIHHO OJMHAKOBBIE CTATUCTUUECKUE TAHHBIC. Y YUYaCTHUKOB C OTIUYHOU
MOJrOTOBKOM B OJJMHAKOBOM CTEMEHU XOPOIIO c(hopMUPOBaHBI pa3HOOOPa3HbIE 3HAHUS U y4eOHbIE
YMEHUs, TIO9TOMY TeMaTuka W (opMa MpeabsBICHUS 3aJaHAi B JIAHHOM CJIy4ae HE HMENH
CYILIECTBEHHOT0 3Ha4eHUs. B 3TOi rpymme noiyuyeHsl caMmble BEICOKUE PE3YNIbTAThI U 10 331aHUSM
gactu 2. Makcumanbhblie 3 6aynra momyamnm 6onee 50% sk3amenyeMsbix, a 0 6autoB — B cpeqHeM
meHee 8%. [lonydeHHble naHHBIE CBUAETENBCTBYET O MOCIEI0BATEIbHOM, TITyOOKOI 1 CHCTEeMHOU
MOJITOTOBKE YYAaCTHUKOB AK3aMeHa U3 rpyni 3 u 4.

CpaBHuBasi pe3ynbTaThl MO BCEM JIMHUSAM YacTH 2, HY)KHO OTMETHUTb, YTO 3HaHHUS 00
OCOOEHHOCTSIX CTPOCHUsSI OPraHU3MOB PA3HBIX 1IAPCTB, YMEHHUS PACIO3HABATh OMOJIOTHYECKUE
O00OBEKTHI M OINHUCHIBATh MX, pabOTaTh C TEKCTOM, HAXOAUTh OIIMOKH M HCIPABIATh UX, PEIIaTh
CIIOXKHBIC 3a/Ja4d [0 IUTOJIOTUM M TEHETUKEe CQPOPMHUPOBAHBI XOPOIIO Yy OOJBIIMHCTBA
YUaCTHUKOB. YYaCTHMKH HK3aMEHa MPOJAEMOHCTPUPOBAIN YMEHHsI aHAIU3HPOBATh TEKCTHI,
HAXOJUTh OIIMOOYHBIC CYXICHUS WM HCIPABISATh HX, OMPEACIATh MO PUCYHKAM OPTaHU3MBI
pa3HBIX 1IAPCTB, OT/AEIbHBIC OPTraHbl YETOBEKa, OOBACHATh UX (YHKIHH. B TO ke Bpems 3HaHUS
HBOJIIOIMOHHBIX M JKOJOTMYECKHX 3aKOHOMEPHOCTEW, YyMEHHS OOOCHOBBIBATH METOJIbI
OMOJIOTUYECKUX MCCIEeIOBAaHUM, aHAIM3UPOBATh HECTaHAAPTHBIE CUTYyallMH, apTryMEHTHPOBATH
oTBeT chopmupoBaHbl ciabee. MOXHO yTBEpKJaTh, UYTO 3aJlaHUsl C Pa3BEPHYTHIM OTBETOM
00J12/1a10T BEICOKMM YPOBHEM CJIOKHOCTH, XOpolel AuddepeHunpyroiieil CnocoOHOCTBIO.

[Tonmy4yeHHble pe3ynbTaThl YYaCTHUKOB HK3aMEHa IO3BOJSIOT c(HOpMyTUpoBaTh P
PEKOMEH/Iallui TI0 COBEPILIEHCTBOBAHUIO MpernofaBaHus Ouojoruu. B 3Toil cB3M paccMoTpum
BOIPOCHI, Kacaroluecsi 0TOOpa METOA0B M CPeJCTB O0ydeHus, popM OpraHuzaluu ydeOHOTo
mpoiiecca U oToopa MPeAMETHOTO COAEPKaHus B yciaoBusix coBepiieHcTBoBanuss KM EI'D no
6uonoruu, Be3BanHble epexo oM Ha PI'OC COO.

Yamie Bcero TEPMHUHOM «METOJ OOYy4YeHHs» O0O03HAYal0T YIOPSJOUYEHHBIN CIIOco0
B3aUMOCBSI3aHHOW J€ATENIbHOCTH YUHUTEIIS M 00yJaroIuXxcsl, HalpaBJIeHHOM Ha TOCTIKEHUE 1ieen
(MIaHupyeMBIX Pe3ysbTaToB) 00pa3oBaHHsA. JTa AESTENbHOCTH MPOSBISETCS B UCIOIb30BAHUU
VUCTOYHUKOB II03HAHMS, JIOTMYECKUX TPUEMOB, BHJOB II03HABAaTEIIBHOM  AEATEIBHOCTU
00y4aromuxcs ¥ Coco0OB yIpaBJIeHuUs TO3HABATEILHBIM IPOLIECCOM CO CTOPOHBI IIEIarora.

B pacnopsokeHuM COBPEMEHHOIO  YYMTENs HUMEETCS JIOCTaTOYHOE KOJIUYECTBO
pa3pabOTaHHBIX POCCUUCKOW HAYKOW TPATUIIMOHHBIX METOJIOB OOYYEHHS M COBPEMEHHBIX
NeIarorMyeckx TEXHOJOruid. B kauecTBe mpumepa pacCMOTPUM KIACCHU(PHUKAIMIO METOJOB,
npemnoxennyro W.S. Jleppepom m M.H. CkaTkuHBIM, Tak KaKk WMEHHO OHa B HauOOJbIIEH
crerneHu cooTBeTcTBYeT TpeboBanusiM OI'OC u moaxonam K pa3paboTKe 3aaHHUi, KOTOPBIMU
pykoBozcTBytoTcs pazpadorunku KM EI'D o 6uonorumu.

[Tockonbky ycmex oOydeHHs B pELIAIONIEH CTEeNeHW 3aBHCUT OT HalpaBIEHHOCTH
U BHYTpPEHHEH aKTHBHOCTH Y4YalllUXCs, XapakTepa HMX Y4eOHOW JAeATeIbHOCTH M CTENEeHU
CaMOCTOSITEIbHOCTH, TO UMEHHO 3TU (DaKTOPHI JOJKHBI CITYKUTh BAXKHBIMU KPUTEPUSIMHU BhIOOpa
Meroma ooyuenus. U.A. Jlepaep u M.H. CkaTkuH BBIIETWIH MSATh METOJOB OOYUCHHSI, IPUUEM
B KaXJOM M3 IOCJIEAYIOIIMX CTENEHb AKTUBHOCTH U CAMOCTOATEIBHOCTU B JEATEIBHOCTH
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o0ydaeMbIX HapacTaeT: OOBICHUTEIBHO-WILTIOCTPATUBHBIN (MH(OPMAIMOHHO-PEIETITUBHEIN ),
PENPOIYKTUBHBIA, METOJ TPOOJIEMHOTO U3JOKEHHS (MPOOJEMHBIM METOJ), YaCTHUYHO-
IIOMCKOBBIN (3BPUCTUYECKUIT), UCCIIEOBATEIbCKUM.

Jliis 0OBSACHUTENbHO-UUTIOCTPATUBHOTO METO/Ia XapaKTEpHbI CIACAYIOUINE MPU3HAKAMU:
3HAaHUS O0YYArOIMMCS TPEIJIaraloTCsi B «TOTOBOM» BHJIE; YYUTEIb OPraHU3YeT Pa3TUYHBIMU
crocobaMy BOCHPUSTHE ATHX 3HAHUN; YUYEHUKH OCYUIECTBIISIOT BOCIPHITHE U OCMBICICHUE
3HaHWH, (PUKCUPYIOT UX B CBOCH MaMATH. 37€Ch UIMEET MECTO HU3KUH YPOBEHb MBICIUTEIHHON
AKTUBHOCTH 00YYaroIIuxcsl.

B penponyktuBHOM MeTojie OOY4YEHHs BBIIEISIOT CIEAYIOLIUE IPU3HAKU: 3HAHMS
o0yyaromuMcsl MPEAIaraloTcsi B «rOTOBOM» BHJE; YUUTENb HE TOJBKO COOOIIAeT 3HAHMSA, HO
U OOBSICHSET MX; IIKOJIbHHUKHM CO3HATEIbHO YCBAWUBAKOT 3HAHMs, NOHMMAKOT MX M 3allOMUHAIOT.
Kpurepriem ycBoeHus SBIseTCS MPaBWIBHOE BOCIPOU3BENEHHE (PENpOAYKIUs) 3HAHUIL.
Heob6xoaumast IpoYHOCTh YCBOGHUS 00E€CIIEUYMBAETCSI ITyTEM MHOTOKPATHOTO MTOBTOPEHUS 3HAHUH.
OcHOBHOE Ha3Ha4YeHHWE STOr0 MeToja — (OPMUPOBAHUE YMEHUN M HAaBBIKOB HCIOJIb30BAHUS
U TNPUMEHEHUs MOJNYyYEHHbIX 3HaHWH. JlesTenbHOCTh 00yudaeMbIX 3aKIJIIOYaeTCs B OBJIAJCHUU
MPUEMAMH BBIIIOJIHEHUS JIEHCTBUM, OTHEJIbHBIX YIPA)KHEHUH IMPHU PELICHUM 337a4d U OCBOCHHUU
MHCTPYKLUN, aJIFOPUTMOB, O0pa3lloB MPAKTUYECKUX JeHCTBUN. ['J1aBHOE MPEeUMyILECTBO 3TOrO
METOAa, Kak M PACCMOTPEHHOTO BBINIE OOBACHUTEIHHO-HIUTIOCTPATUBHOTO METOAQ, —
KOHOMHOCTb. OH o0ecreunBaeT BO3MOXKHOCTh TIepe/ladud 3HAYMTEIBHOTO O0BbeMa 3HAHHUMA
U pa3BUTHUE OMPEACICHHBIX TPYNI YMEHHMH 32 MHHUMAIBbHO KOPOTKOE BpeMs U C HEOOJBIIMMU
3arparamMu ycwinid. [IpouHOCTh 3HAHUI (PaKTOB, KIIFOUEBBIX MOHATHH O1aroaaps BO3MOKHOCTH MX
MHOTOKPATHOTO MIOBTOPEHUS MOYKET OBITh 3HAUUTEIILHOM.

Meton npoOJEMHOr0 H3JIOKEHUS SBISETCS IMEPEXOJHBIM OT HCIIOJIHUTENbCKOU
K TBOpYECKOW nesiTenbHOCTH. Ha ompenenéHHoM sTtame oOyueHUs YYCHHKH €lle He B cujax
CaMOCTOSITEJIbHO pellaTh MpoOJeMHbIE 3a/Jayd, a I[03TOMY YYHUTENIb IOKa3bIBAaeT IyTh
UCCIIeIOBaHMs MPOOJIEMBI, MOCIeI0BaTeNbHO U3jaras ee pemeHue. M xors oOyuaromuecs npu
TaKOM MeTo/ie OO0y4YeHHs] CKopee HaOoJaTeNd Xo/a pa3MbIIUICHUH, OHU TMOIY4aloT 3HAHUS
0 cmoco0ax paspelleHHs MO3HaBaTEeNbHBIX 3aTpyqHeHuid. CleqoBaTellbHO, OCHOBHOE
Ha3Ha4YeHHE METOJIa 3aKJII0YAeTCs B PACKPBITUH YUUTENIEM B M3y4aeMOM MaTepuaie pa3iInyHbIX
npobsieM U mokasze crnoco0oB uX pazpemieHus. [Ipu 3ToM akIeHT B EATENbHOCTH IIKOJLHUKOB
JIeJIaeTCsl HE CTOJIBKO Ha BOCIPUSATHE, OCMBICIICHHE, 3alIOMUHAHUE U BOCIIPOU3BEIEHNE TOTOBBIX
HAyYHBIX BBIBOJIOB, CKOJILKO Ha CIIOCOOE NeHCTBUM, Ha MPOCIE)KUBAHUH JIOTHKHU JOKA3aTeNbCTBA,
KOTOPYIO pa3BOpAauYMBAET YYHUTENb C TIIOMOIIBIO MBICIUTEIbHBIX OIepanuil (MmocTaHOBKa
po0JIeMbl, BEIABI)KEHNE THIIOTE3bI, OCYIIECTBICHUE T0KA3aTeIbCTB U JIp. ).

YacTUYHO-IOMCKOBBIA  (IBpUCTHMYECKHI)  MeToJ  OOydeHuss  XapaKTepu3yercs
CJEAYIOIIMMH MPU3HAKAMU: 3HAHUSI YUEHHUKaM HE MPEeJJIaratoTcsi B «rOTOBOM» BUJIE, X HYKHO
N00BbIBaTh CaMOCTOSITENIBHO; YYMUTEIb OpPraHU3yeT HE COOOIIEHHE WM H3JI0)KEHHUE TOTOBBIX
3HaHUM, a TOUCK HOBBIX C TIOMOILNBIO Pa3sHOOOPA3HBIX CPEACTB; OOyYaroIUeCs IO
PYKOBOJCTBOM  YyYHMTEN  CAMOCTOSITEIbHO  PACCY)KJAIOT,  pElIaloT  BO3HHUKAIOIINE
MO3HABATENbHBIE 33/1a4M, CO3/Ial0T BMECTE C YUYHMTENEM U pa3perraroT MpoOJIeMHbBIE CUTYalluH,
aHAJM3UPYIOT, CPaBHUBAIOT, O000OIIAIOT, JENAal0T BBIBOJBI M TPOTHO3BI, B PpeE3yJbTare
Y YYCHUKOB (JOPMUPYIOTCS OCO3HAHHBIE IPOYHBIC 3HAHUS U BOKHEHUIIINE YMEHUSI.

MeTto/ noy4us Ha3BaHHE YaCTUYHO-TIOMCKOBOTO TIOTOMY, YTO O0y4arouifuecst He Bceraa
MOTYT CAMOCTOSITEJILHO PELIUTh CIOKHYIO0 yuyeOHyro npobiiemy. Yacts mHpOpManuu coolIaeT
YUUTENb, YaCTh YUYEHUKHU J0OBIBAIOT CAMOCTOSITENIbHO, OTBEYasi Ha MOCTABJIEHHBIE BOMPOCH! HIIN
pemas mpoOnemHble 3amaHus. OgHOW U3 MOAM(UKAIUN JaHHOTO METOAa SBIISETCS
sBpucTtuyeckas Oecena. C ee momoupl0 OOydarolluecs OBJIAJEBAIOT IPHEMaMM aHajIu3a
yueOHOro MaTepuana B IeNIIX TOCTAHOBKU MPOOJIEMBbI U HAX0XKICHHUS TTyTEH €€ pelIeHHUs.

UccnenoBatensckuit MeTo1 00y4eHHs CBOJIUTCS K TOMY, YTO YUUTEb BMECTE C YUEHHUKaAMU
bopmynupyeT npodiieMy, pelIeHHI0 KOTOPOI MOCBSIIAETCS OTPE30K YIeOHOTO BPEMEHH; TOTOBBIE
3HaHHUA OOydaromuMcsi He cooOmarwTcss. OHM caMOCTOSITENBHO MOOBIBAlOT WX B MpoIecce
petieHust (MCCIeIOBaHUs) MPOOJIEMbI, CPABHEHUS PA3IMYHBIX BAPHAHTOB IMOy4aeMbBIX OTBETOB.
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CpenctBa Uit TOCTHXKCHHUSI pe3yibTaTa TAaKXKe ONPEACISIOT caMH 00YyYaroluecs, AeSTeNbHOCTb
YUUTENsl CBOAWUTCS K OINEPATUBHOMY YIIPABJIEHUIO IPOLIECCOM pelleHHUs] MpOoOJeMHBIX 3ajad,
YUeOHBI TMPOIIECC XapaKTePHU3YeTCs] BBHICOKOH HHTEHCHBHOCTHIO M HMMEET HCCIIEC0BATEINbCKUN
xapakTtep. B pesynbrare oOyueHHE CONMPOBOXKIACTCS MOBBIIMIEHHBIM HMHTEPECOM, a IMOJy4YEHHbIE
3HAHMS OTJIMYAIOTCA TITyOMHOM, MPOYHOCTHIO, NEHCTBEHHOCTHIO M CUCTEMHOCTBIO. B pesynbraTe
y4eOHO-TT0O3HaBaTeNbHAsT pabdoTa OOYYArOIIMXCSA CIOCOOCTBYeT (DOPMHPOBAHUIO HAYYHO-
UCCIIEJOBATEIILCKUX YMEHHU.

OcHOBHOE coJiep:KaHHE METO/a 3aKIIYaeTcss B OOECHEUEHUU YUUTENeM YCIOBHUM IS
pa3BUTH y OOy4YaIOMIMXCSl MOTHBALIMU TTOMCKOBO-TBOPYECKON JIEATEIBHOCTH, OBJIAJCHUS UMH
METOJJaMH HAy4yHOTO II03HaHHUs, CIOCO0AMH TBOPYECKOM JesATeNbHOCTH. JleATenbHOCTh
MIKOJBHUKOB 3aKJIFOYAeTCsI B OCBOCHUH UMM IIPUEMOB CaMOCTOSATEILHOM MOCTAaHOBKU IpoOiIeM,
HAXO0XJICHUS CIIOCOOOB pEIlIeHUsI UCCIIE0BATEIbCKUX 3a/IaHUM, a TaK)Ke B IIPOBEPKE U aHAIU3e
NOJYYeHHBIX TaHHBIX. VcciemoBaTenbCKui MeToj OOydeHHMsS NpeayCcMaTpHBAaeT TBOPYECKOE
YCBOGHHE 3HAHUW, MOITOMY €ro HKCIOIb30BAaHHE CBS3aHO CO 3HAYUTEIBHBIMU 3aTpaTamu
BPEMEHH, SHEPTHH U TpeOyeT Ne1arorndyeckoro MacTepCcTBa yuuTeds.

OdeBHIHO, YTO TEpBBIE JBa METOAA C TOYKH 3pPEHUS COBPEMEHHBIX TEXHOJIOTHMA
00y4YeHHS SBISIFOTCS CaMbIMH HEd(PPEKTHBHBIMH B OpraHM3alMK Y4eOHOTO MPOIecca, XOTS OHH
MOTYT OBITh MOJIE3HBI P OCBOCHUU 3HAYUTEIHLHOT0 00beMa (aKTUYECKOT0 MaTepHara.

Nzmenenne mopenn KUM EI'D, nagaroe 2017 r., siBisieTcst yOSAUTEIBHBIM CTUMYJIOM K
npeobiiaaroieMy MCIOIb30BaHUIO B yUeOHOM Ipoliecce MPOAYKTUBHBIX METOJ0B OOyueHUSI.
VMIMEHHO OHHM TIOMOTAIOT y4YacTHWKaM »JK3aMEHa JaTh OTBET Ha HEPENpOIYKTUBHBIC,
IBPUCTHYECKHE SK3aMeHalMoHHbIe 3amanus EI'D. B kauyectBe mpumepa mpuBeneM 3alaHus
2021 r., pemieHHe KOTOPBIX BO3MOXKHO TOJIBKO TPH AKTUBHOM HCIIOJIB30BAaHHHA B Y4eOHOM
MPOLIECCE MPOTYKTUBHBIX METOJIOB O0yUEHHUSI.

Yacts 1, 3aganue 21

[Tpoananusupyiite auarpammbl, Ha KOTOpBIX mpezacTaBieHa MbimieyHas cuna B (KI'C) mpasoit
KHCTH MaJIbUUKOB B Bo3pacTe 13—14 siet B pa3Hbie ToJibl.

MMame=mrs, 13 net Manewees, 14 oet
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BriOepure Bce yTBEpXkAEHUS, KOTOpble MOXHO C(HOPMYIUpOBaTh HAa OCHOBAHUHU aHAIM3a

MIPEJICTABICHHBIX JTAaHHBIX. 3aNUIINTE B OTBETE€ LUQPBHI, MOJ KOTOPHIMHU YKa3aHbl BbIOpaHHbBIE

YTBEPKACHHUS.

1) Cuna KUCTH pyK IPSMO MPOTOPIIHOHATbHA BO3PACTY MaJIbUHKOB.

2) PazHuna B cuie mpaBod KUCTH MeXAy 13- m 14-meTHUMH ManbYMKaMd W3 TTOKOJICHHUS
B [TIOKOJIEHUE COKpAIaiach.

3) B xaxoM crienyronem MoKOJICHHH KUCTh Y TIOIPOCTKOB CTAaHOBUTCS cliadee.

4) B mpoIiuibie Ieproabl pOCT MATbYUKOB OBLT BBIIIE, YEM B HACTOSIIECE BPEMSL.

5) Cuia KUCTH PYK MOJPOCTKOB YMEHBIIAIACH, TAK KAK OHH MEHBIIIEC 3aHUMAITUCh CIIOPTOM.
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Yacts 2, 3aganue 25
Y MOpPCKHMX KOCTUCTBIX PbIO, B OTJIMYME OT MPECHOBOJHBIX, KANMWIIPHbIE KITyOOUKH HE(PPOHOB
pa3BUTHI c1a00 M MOYa BBIIENSETCA B HEOOIBIIOM KondecTBe. [IpecHOBOIHBIE PBHIOBI BBIICTSIOT
50-300 mu moun Ha 1 Kr Macchel Tena B CYTKH, TOrja Kak Mopckue — Tosbko 0,5-20 mu. Uem
OOBACHSIOTCS TaKHe OCOOCHHOCTH aHATOMUU M (DU3MOJIOTMU MOPCKUX KOCTHUCTBHIX pbiO? OTBET
HOSICHUTE.

Hayuuth BBINONHATH MONOOHBIE 3aJaHHsA, MMES B METOAMYECKOM Oaraxe TOJIbKO
00BSACHUTEIIBHO-WITFOCTPATUBHBIN U PENPOLYKTUBHBIN METO/IbI, KpaliHE 3aTPYAHUTEIBHO.

B KHUM EI'D 2022 r. 3agaHusi IOMCKOBOTO, KOHTEKCTHOTO XapakTepa OyayT
NpeJCTaBICHBI B THHUAX 2, 21, 22, 25, 26. B 3anannu 23 oauH U3 BOIMPOCOB MOXKET OBITH TaKKe
IIOMCKOBOIO Xapakrepa. B cBsi3u ¢ 3TuM, miaHupys ydeOHbIM mpolecc Ha Onwpkailmumil rog,
1enecoo0pa3Ho MPeayCMOTPETh UCIIONB30BAHUE MPOIYKTHBHBIX METOIOB OOYyYeHHsS OHOJIOTHH.
MHorosneTHss nefarornyeckas pakTUKa MoJCKa3bIBaeT, YTO HaUOOJBIIUI yclieX B IPUMEHEHUH
ATUX METOJIOB JIOCTUIAETCS B MPOLIECCE MU3YyYEHMsI HAY4YHbIX OMOJIOTMYECKUX TEOPUM, Hampumep
KJIETOYHOM, XpPOMOCOMHOM, 3BOJIOLIMOHHON, pe(IEKTOPHONU, TEOPUM MMMYHUTETA. 3HAKOMCTBO
C HUMH I103BOJIUT YYEHHKAM BMECTE C YUUTEJIEM UCTOPUIO CO3AAHUS B KOHTEKCTE UMEBLIETOCS Ha
TOT MOMEHT HAay4HOI'O 3HaHUs, OCMBICIMTb TBOPYECKUI MOUCK YUYEHBIX, KOTOpbIE U MPHUBEIH
K TOSBJICHUIO HAyYHOM TEOpUHU B OMOJIOTHH, a TAKXKE ONPEIEIUTh €€ MECTO B 00lIeil cucreme
€CTECTBEHHOHAY4YHOU KapTHHBI MUpA.

Hapsiny ¢ pa3HooOpa3HbIMM MeTOJaMU B Kypce OHOJIOTMM IIHPOKO NPUMEHSIOTCS
CJIEAYIOIINE BUBI CPENICTB O0YUEHUS:

— HaTypajbHble OOBEKTbl (KUBBIE PACTEHUS U JKUBOTHBIC, KOJUJICKLUH, BIIAKHBIE
U OCTEOJIOTHYECKHE IIpenapaTsl, repoapuu, TaKCUAEPMUUECKUI MaTepuall, MUKpOIIpenaparsbl);

— neyaTHble (y4eOHMKM M ydyeOHble NOCOOMS, KHUTHM JUIsl YTEHus, pabouue TeTpaj,
aTJachl, pa3aTOYHBIA MaTepUal U T.1.);

— 3JIEKTPOHHbIE 00pa30BaTeIbHBIE PECypChl (MYJIbTUMEIUIHBIE Y4YEOHUKH, CETEBbIE
00pa3oBarelbHbIC PECYpPChl, MYJIbTUMEIHIHBIC YHUBEPCATBHbIC SHIUKIIONCANH U T.I1.);

— ayauoBMU3yaJbHble  (Clalabl, chaa-QuiabMbl, BUACODUIBMBI 00pa3oBaTENbHbIE,
y4deOHble KHHOPUIBMBI, yaeOHble GprabMbl Ha 1rdpoBbix Hocutemsx (Video-CD, DVD, BluRay.
HDDVD u np.);

— 1300pa3uTeNbHble cpesicTBa (IUIaKaThl, KapThl HACTEHHbIE, WJUTIOCTPALUU HACTEHHBIE,
MYJISIKH, MAKeThl, MOJIEJI B pa3pe3e, MOAEIH IEMOHCTPALIMOHHBIE);

— yueOHbIe MPHOOPHI (MUKPOCKOM H Jp.).

['maBHBIM HEZOCTATKOM B NIPENOAABaHUM OMOJOTMM SIBISETCS TO, YTO MHOTHE YUUTEIS
O6uonoruu KpaitHe HeAQPEKTUBHO UCHOIB3YIOT UM BOOOIIE HE MCIIOIB3YIOT UMEIOLINICS Y HUX
apceHas COBPEMEHHBIX cpescTB 00ydeHus. OTAEIbHO CclieyeT OTMETUTD MOJHOE OTCYTCTBUE Ha
ypOKax HaTypaJbHBIX OOBEKTOB, KOTOpBIE 3aMEHSIOTCS Pa3IMYHBIMU ayJUOBHU3YaJIbHBIMU
CpPEICTBAMH, YTO MPEACTABIAETCS HEAONMYCTUMBIM, TaK Kak y OOYyYaroUIMXcCs HCKaXKaloTCs
npezcTaBieHus 00 00bEeKTax KUBOW MPUPOIBI.
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[IpuBenem npumep 3ajaHus JUMHUU 23, KOTOpOE BBINOMHSIM ydacTHUKM EI'D 2021 r.
B 3aganuu npoBepsiich yMeHus paboTaTh ¢ U300paXKeHneM 00beKTa, ONPEEIIATh U ONUCHIBATh
ero.

Ha pucynxkax uzobpasicenbl omneyamxu JIuUCMA, CeMeHU U PEeKOHCMPYKYUS BbLMEPULE2O
pacmenus, ooumasuezo 350-285 man 1em nazao.

VR
\ 4

HUcnonvsys gppacmenm «I eoxpononocuueckou mabauysly, onpeoeiume, 8 KAKoU 3pe U KAKUX
nepuooax oouman OauHulll Op2aHusM. IDMO pacmenue umeem NPUHAKU O8YX 0MOeN08,
nocnedo8amenvHo cgopmuposasuiuxca 6 xooe seonoyuu. Hazoeume smu omoenvi. Kaxue
yepmul BHeulHe20 CMpPOeHUsl NO36OJIAIOM OMHECHU U300PadXCeHHOe pacmeHue K Imum omoenam?
Kaxk nazviearom epynny evimepuiux pacmenutl, UMesuiux maxue NPU3Haxu?

BaxHelmuM ycIoBHEM YCHEIIHOTO BBIMOJHEHUS 3TOTO W MOJOOHBIX 33aJJaHUN SBISIETCS
y3HaBaHue (ompezeneHue) n300pakeHHOro oobekTa. be3 oTpaboTaHHBIX Ha ypokax, BO BpeMs
7a00paTOpPHBIX M TMPAKTHUYECKUX paldOT, YMEHHWH BBINOJHEHHE 3aJaHHUsi CTAaHOBUTCS
3aTpyaHUTENbHBIM. OTMETHM, 4TO B IEpeYeHb y4eOHOro o0opyaoBaHusl B KaOMHETe OHOIOTHH
BKIIIOYEH HA0Op MAJICOHTOJIOTUYECKUX MYJSDKEH € OTmeYaTKaMH WMCKOMAeMbIX pPacTeHUH
U J)KUBOTHBIX (CM. npukas Munucmepcmea npoceewenus P® om 3 cenmsaopsa 2019 2. Ne 465 «O6
VMBepIHCcOeHUU NepeuHs Ccpeocme 00yYeHus: U B0CHUMAHUS, HeoOXOOUMbIX Ol peanu3ayuu
00pazo06amenbHbIX NPOSPAMM HAYATLHO20 00We20, OCHOBHO20 00wje2o0 U cpedHe2o 00ue2o
o0bpazosanus, COOMEEMCMBYIOWUX COBPEMEHHBIM VCI08UAM 00YYeHUs, HeoOX00UMO020 npu
OCHaweHuu 00WeodPa306amMenbHbIX OpP2AHU3AYULL 6 UYelax pealu3ayuu Meponpusmuill no
cooeticmsuto cozo0anuto 8 cybvexmax Poccutickou @edepayuu (Ucxo0s u3 npoecHO3UPyemou
HOMpeOHOCMUY) HOBbIX MeCm 8 00ueobpa3oeamenbHbiX OpeaHUu3ayusx, Kpumepues e2o
dopmuposanus u mpebosanuii K QYHKYUOHATLHOMY OCHAWEHUIO, a MAaKdice HOPMAamueda
CMOUMOCMU OCHAWEHUs 00OH020 Mecma 00yYawe20cs YKA3aHHbIMU cpedcmeamu o0yyeHus
u gocnumaHusi»). MOXHO TPEINOJIOKHTh, YTO HA ypOKax OHMOJOTMM TNPH H3YyYCHHH TEMBI
«BO3HUKHOBEHHME M pa3BUTHE >KU3HM Ha 3eMile» MHOTUM OOydarolIMXCsl JaHHbI Habop He
JIEMOHCTPHPOBAJICS M TIpaKTUYecKas paboTa ¢ HUM HE MPOBOJMIIACKH, XOTS MOJOOHBIC 3aTaHHS
ucnoiae3ytorcs B EI'D ¢ 2018 1.

[IpakTka wuCHONB30BaHUS PHUCYHKOB (u300pakeHuil) B 3amaHusix EI'D  Oyzder
npoaoinkeHa. Tak, B 2022 r. yYaCTHUKH 3K3aMEHa BCTPETATCS ¢ M300paKEHUSIMU 00BEKTOB (MX
4yacTel) B CICIYIONIMX 3aaHusIX JuHui: 5, 7, 9, 12, 20, 21, 22, 23, 25, 26. OueBuHO, YTO NIpH
pa3paboTKe MOYPOUYHBIX MaTepuajoB HEOOXOIUMO HCIIOJIb30BaTh MEPEeYeHb HEOOXOIUMBIX
CpencTB OOy4YeHHs, 9YTOOBI 00yUYarOmMUecss CMOTIIM 03HAKOMUTHCS HE TOJBKO ¢ M300paKeHUSIMHU
00BEKTOB, HO M PA3IMYHBIMU KOJUJICKIMSMHU, BIXHBIMH M OCTEOJIOTMYECKUMHU MpenapaTami,
repOapusIMH, MUKpOTIpenapaTaMy 1 T.J1.

@®opma opraHuzanu OOy4YeHUS — JTO CIOCOO YIOPSJAOYMBAHUS B3aUMOJAEHCTBHUS
y4acTHUKOB 0OyueHHs. OOBIYHO BBIAENSAIOT TpU Tpymnibsl (GopMm oOydeHUs: (QpOHTaIbHBIE,
IpYyIIOBbIe, MHAMBUIyaJIbHbIE. (DpPOHTAJIbHBIE OCYIIECTBISIOTCS B paMKax KJIACCHO-YPOUHOM
U JICKIIMOHHO-CEMHUHAPCKOM  cuUcTeM OOydeHWs, a TpYNIOBbIE W  WHAWBUAyaIbHBIC
NPEUMYILECTBEHHO MPUCYTCTBYIOT BO BHEYPOUHOM WM BHEKJIACCHOW. BriOop yuutenem (opmbl
Oo0y4YeHHsI JUKTYEeTCS YCIOBUSIMHM, B KOTOPBIX TOT HaxXxoAWuTCs. [JaBHOE B 3TOW CHUTyaluu
3aKJII0YaeTCss B TOM, 4YTOOBI IpENojaBaTellb MOHUMAJl, B KAKOM KOHKPETHOM CIIydae CTOMT
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OpPraHu30BaTh Ty WIM HHYIO (opMy OOydeHHs, a TaKKe BIIAJET METOIUYECKHUMHU MPHEMaMH,
KOTOpbIe Hanbosee 3pPEKTUBHO MPUMEHUMBI AJIs1 KaX10T0 KOHKPETHOTO ClTy4as B3aUMOAEHCTBUS
YYaCTHUKOB OOyUYEHHUSL.

OT10op NpeIMEeTHOro CoAepXaHUs Ul MPEIdK3aMEHALMOHHOIO IOBTOPEHMSI SIBIISIETCS
KJIIOYEBBIM Il JTOCTHIKEHHUS LEIM — IOJyYEHUS MAKCUMaJIbHOIO pe3yJbTaTa OLIEHOYHOMU
nporuenypsl. OH 3aBUCUT OT MHOKECTBAa (PAKTOPOB, HO yallle BCEro OT BpeMeHH. VIMEHHO OHO
JUKTYeT TMpaBujia oTOOpa y4yeOHOro MaTepuaia Jjsl MOBTOPEHUS M €ro MOCIEI0BATEIBbHOCTD.
3a mHoro Jiet npoueaypsl EI'D Bcem xopoino u3BectHbl ctpykrypa KM u ee coaeprkarenbHoe
HANOJIHEHHE, KOTOopoe ompenensercs crneunpukanumeii u  koaupukaropom. Ilosromy
PEKOMEH/1yeTCsl COOTHOCUTD y4eOHBIH MaTepHall ¢ COAEPKAHUEM 3TUX JJOKYMEHTOB.

PaccMOTpUM KOHKpPETHBI NpUMEp OpraHu3alUd TOBTOPEHHS Y4EOHOTO Marepuaa.
[ToBTOpEHME PEKOMEHAYETCSl HAUMHATD C KJIETOYHOM TEOPUHU — UCTOPUUECKH IEPBOH, C KOTOPOU
CBSI3aHO BO3HUKHOBEHHE OMOJIOTMM KaK CaMOCTOSTENbHOW Haykd, Ha (pyHIaMEeHTe KOTOpOi
BBIPOCJIa KOMIUJIEKCHAs CIELUalbHAas HayKa O KJIETKEe — LMUTOoNOorus. B mkoibHOM Kypce
OHMOJIOTHM OCHOBHBIE TOJIOKEHUS KIJIETOYHOW TEOPHH CPOPMYIMPOBAHBI B TOTOBOM BHUE W, IO
00JBIIOMY CUeTy, HUKaK He CBSi3aHbl B JaJbHEUIIEM CO CTPOEHHEM KJIETKU U €€ OPraHOU[IOB,
MaTepHajJoM 10 SMOPHOIOTHH, (PU3HOIIOTHUH, OWOJIOTUM PA3BUTHSA, SBOJIIOLWHU, XOTS B HHUX
IPUCYTCTBYET MO YMOJYaHUIO. MeX/1y TeM BBISBICHHE UCTOPUUYECKHX MCTOKOB ((umiiocopckue
u Haryppmiocodckue uAEH, ECTECTBEHHOHAYYHBIE OTKPBITHA) M BO3MOXKHOCTEH camoit
KJIETOYHOM TEOpHHM, HMCIIOJIB30BAaHUE HPOAYKTHBHBIX METOJOB OOY4YEHMsS — Ba)KHbIE pPE3EPBBI
NOBBILICHUSI KadecTBa OMOJOTMYECKOro 00pa3oBaHUs, NpUIAHHUS 3HAHUSAM M YMEHHUSIM
00yYaroIuXxcsi CUCTEMHOI'O XapakTepa, COBMELIEHUs YCBOCHUS 3HAHUH C IESTEIbHOCTBIO IO MX
IPUOOPETEHUIO, OCMBICIIEHUIO U IPUMEHEHHUIO.

OtnenpHO creayeT BBIIEIWTh MHTEIPUPYIOLIYIO POJb KIETOYHOM Teopuu. M3ydeHue
XUMHUYECKOI'0 COCTaBa KJIETKHU, OOMEHa BEIIECTB, CTPYKTYPHO-()YHKLIMOHAIILHON OpraHU3aluy,
pasBUTHS KIETKH, (popMuUpOBaHHE TKaHEH M MHOTOKJIETOYHOIO OpraHu3Ma Oa3upyercss Ha
MTOJIOKEHUAX KJIETOYHOW TeOpuu. BMeCTe ¢ TeM CTaHOBJIIEHHIO COBPEMEHHOM KJIETOYHOW TEOPHUH
B 3HAYMUTENIBHOM CTENEeHNU CHOCOOCTBOBAIM OTKPBITHS B 007aCTH XUMHUH, (PU3UKH, TEXHOJIOTHH,
Teopuu yrpasieHusl (kuOepHeTukH). B cBoio ouepenb, pa3BUTHE KIETOYHOW TEOPUU JIETIIO
B OCHOBY (POPMHPOBaHUSI T'€HETHUECKUX 3aKOHOMEPHOCTEH M OCHOB HBOJIOLMOHHON TEOPHH.
B pesynbrare Takol MeXIUCUMIUIMHAPDHOW HAy4HOM HHTerpauuu (opMUpYeTCs €IUHCTBO
IIPUHLIAIIOB IPUYMHHOCTH, CHCTEMHOCTH U UCTOPU3MA.

OpHako B peaqbHOCTH MOBTOPEHUE COJAEpKaHMUs y4eOHOro Marepuana MO IUTOJOTUU
U HCIIOJIb3yeMble METObl O0Y4YeHHUs OMOJIOTMM HEPENKO MPEICTaBIIAIOT COOOH MeXaHHYeCKoe
cnusiHMe y4eOHON MH(OopMaluy, KOTOpyro TpedyeTcs 3ayduTh U BOCIpou3BecTH. B pesynbTare,
KJIETOYHasi TEOpHUs y OOJBIIMHCTBA OOYYAIOIIUXCS ACCOLMUPYETCs ¢ OOOOLIEHHBIM 00pa3oM
«MHUHUMAJIBHOW» KJIETKH, KOTOPYIO YYHUTENIb BMECTE€ C YUYEHHKAMHU HAIOJHSAET KOHKPETHBIM
CoJiepKaHUEeM TIPH W3YYE€HUHU pacTeHUi, )KMBOTHBIX, TpHOOB, OakTepuil. B pesynprare 1ensio
M3YYEHHUS IUTOJIOTUN CTAHOBUTCS 3alIOMUHAHUE KJIETOYHBIX CTPYKTYpP U UX QYHKIUHN, pa3Induii
MEX1Y NPOKAPUOTUYECKON U DYKAPUOTHUECKON KIETKaMHU, pPACTUTEIbHOW M IKUBOTHOMU
kjeTkaMu. OOydaromuyecs ¢ Xopolled NamMsaThIo 3alIOMUHAIOT y4eOHbI MaTepuan U MOTYT €ro
Bocripou3BecTd. OHHM OTBEYAalOT Ha KOHKPETHBIE 3aJaHus, B KOTOPHIX HEOOXOJMMO
0XapaKTepHU30BaATh KJIETOUHbIE OPTaHOMIbI, CTaIUU MIPOLECCOB (POTOCHUHTE3A U IHEPreTUUECKOTO
oOMeHa, ¢a3bl MHTO3a U Meio3a U T.1. [lpu 3ToM Ha BOmpoOCHl, T1e Tpedyercs 0000IIeHne
yueOHOro marepualia U3 pa3HbIX TEM, OTBEYAlOT NpPaBWJIbHO M HaOupatoT 3 Oamia He Oosee
2—-4% sx3amenyembIxX. [IpuBeeM mpuMephl TakKUX 3a/1aHU.
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Kaxue apomopghozvl 6 cmpoenuu knemku obecneuunyu  nosigneHue  0OHOKIEMOUHbIX
IVKAPUOMUUECKUX OP2AHUIMO8 8 npoyecce 3800yUU opeanuyeckozo mupa? ObocHytime ux
3HaueHue.

Kaxoe 3nawenue umeno nosienenue cpomocuﬂmem 6 260JIYUU IHCU3HU HA 3emne? Omsem
nosAcHume.

[Tpu oTBeTe Ha mocieAHUN BONPOC OOMBIIMHCTBO yyacTHUKOB EI'D ykasano mosiBieHue
KHCJIOPO/la U O30HOBOI'O 3KpaHa, BBIXOJ OpPraHM3MOB Ha cyuly. JIumb eauHuisl 000CHOBAIM
nepexoJ Ha KHCIOPOJHBIM IyTh OOMEHa BEIIECTB, YCIOKHEHHE KJICTKH U TOSBJICHUE
MHOT'OKJIETOYHOCTH.

Uro0bl OTKa3aTbCs OT TAKOI'O0 MEXAHUCTHUYECKOIO IOAXO0/a K IMOHMMAHMIO KIETOYHOM
TEOPUHM U OCHOB LIMTOJIOTHH, CIIEAYyeT HauaTb (POPMUPOBATH y OOYHAIOLIMXCSA XOJUCTHUYECKHH
MOJXO0/, MOAPa3yMEBAIOIINN OOBSICHEHHE MEXaHW3Ma KOOPIMHALMU JAEATEIIbHOCTH KJIETKH,
NO3BOJISIOIIMM  CBSI3aTh BOEIUHO BaKHEHIIME TMpouecchl €€ JKU3HEACATENbHOCTH s
obecrieyeHns GyHKIMOHUPOBAHUS KJIETKU B 1EJIOM. BakHO MOKa3aTh, YTO KIETOYHASI TEOPHUS —
OCHOBA JUIsl CTPYKTYPUPOBAHUs 3HAHUH O Ipolieccax *HU3HU U 3BOJIIOLIMH, YTO UMEHHO B KJIETKE
OCYIIECTBIISIFOTCS OCHOBHBIE PEAKIMM 0OMEHa BEIECTB, a KXl (YU3MOIOTHIECKUI TpoIIecc
UMEET CBOI0 MaTepHalbHYI0 (U3UKO-XMMHYECKYI0O OCHOBY. Pa3BuBas mpeacraBieHHe
0 KJIETOYHOH TEOpHH, CIEAYEeT yBA3aTh POJb KJIETKM KaK OCHOBBI MHAWBUAYAJIILHOTO Pa3BUTHS
MHOT'OKJIETOYHOI'O OpraHu3Ma, HOCHUTENS HAaCJIEICTBEHHBIX CTPYKTYp (XpoOMOCOM, TI'€HOB),
pPaBHOMEPHOE pacHpe/iesieHue KOTOPBIX 00ecreunBaeT nepejady HacleCTBEHHbBIX IPU3HAKOB U3
MIOKOJICHUS! B TOKOJEHHE. 3aKIHYUTEIbHOW MPOEKIUEH JOKHA CTaTh WJEs HENpPEpPhIBHOCTU
KJIETOYHOI'0 LMKJIA, KOTOpas SIBJISETCA OJHOW U3 KIIFOYEBBIX IPEANOCHUIOK 3BOJIOLMM KHBOH
npuponbl. KieTouHblli ypoBeHb >KM3HU ONpEAEIW pa3BUTHE JPYyrux (GopM U YpOBHEH
OMOJIOTMYECKON OpraHM3aluu MPHUPOJBI, O KOTOPHIX MOAPOOHO MOHAET pedb NpHU U3yYEHHH
cienyromux TeM Kypca «O01mas OHoIoTHs.

BeicTpoeHHast TakuM 00pa3oM cUCTeMa U3y4YeHHsI KJIETOYHOH TEOpUH MO3BOJUT IIy0xke
NOHATh OpraHMU3alMi0 W (PYHKIMOHUPOBAHUE PACTUTEIBHOTO U JKUBOTHOI'O OPraHU3MOB,
OCMBICIIUTh U TOHATH CYTh Pe(EeKTOPHONH Teopuu (CTpOeHHE W B3aUMOJCHCTBHE HEWPOHOB),
TEOPUU UMMYHHUTETA, 0KA3aTh POJIb PA3IMYHbIX BUJOB JIEHKOIUTOB U UX B3aWMOJAEUCTBUN BO
BHYTPEHHEN CpeJie OpraHn3Ma 4elI0BEKa.

Konkpernzanusi mMoyio)KeHUH KIETOYHON TEOpUH B IMpoliecce H3Y4YEeHHs] OHOIOruu
JIOJKHA TIPOUCXOANTH B HECKOJIBKMX HAINIPABICHUSX:

— TAKCOHOMHUYECKOM (IIpU pa3paboTKe ATOro HaIpaBJIEHUS CJIEAYyeT BBIUTH HAa MOJENb
«MUHUMAaJBHO (QYHKIIMOHAIBHBIX)» KJIETOK OPraHU3MOB IPOKApUOT U Pa3HbIX LIAPCTB HYKAPHOT);

— MopdomornueckoM (3TO HaMpaBlIeHUE TOJDKHO OOECHEYUTh IBUKEHUE OT €IUHON
MOJIENIM KJIETOYHOW OpraHu3alMd K pa3HOOOpa3uio KJIETOK: KJIETOK-OPraHU3MOB, KJIETOK-
KOJIOHUH, KJIIETOK PACTUTENbHBIX U KUBOTHBIX TKaHEH);

— pusnonornyeckoM M OHOXMMHYECKOM (mepexoa oOT oOmiero o63opa  (GyHKUIHMA
K CHCTEMHOMY PacCMOTPEHHIO IPOIIECCOB B KJIETKE U OPraHU3ME B UX B3aUMOCBS3SIX);

— FeHeTUYEeCKOM (JIBUKEHHE OT oOmiei ujen O KJEeTKe Kak HOCUTeNe TeHEeTHYEeCKOH
MH(pOpPMaLIMU K TOHITHIO «XPOMOCOMa», a OT HEE K MOHATHUIO «T€H»);

— 5MOpHOJIOTHYECKOMY (OT TOJIOBBIX KIJIETOK K MHOTOKJIETOYHOMY SMOpPHOHY, OT
YBEJIMUEHUS YMCiIa KJIETOK B Hayaje Impolecca 10 UX Pa3BUTHUS B 3apOJIbIILIEBbIE JIUCTKH, Jajee
B TKaHH U OPraHbl);

— SBOJIFOLIMOHHOM (JBHMKEHHE T10 3TaraM dBOJIIOIUY JKU3HH, MTOSIBIEHUE CAMOM KIIETKH U €€
pa3BUTHE, YCIOXKHEHHUE U IMOSIBIIEHUE MHOTOKJIETOUYHOCTH, POJIb KIETOK B MUKPO3BOJIIOLIMOHHBIX
mpolieccax).

Bce u3noxkeHHOE BbIIIE MO3BOJISET 3aKIIOYHUTH, YTO KIIETOYHAs TEOpUs NPEICTABISAET
co0oli cTepKeHb, BOKPYT KOTOPOTO MOXKET ObITh cOOpaH y4eOHBIH MaTepuan MO IHUTOJOTHH,
MOJICKYJISIPHOM OMOJIOTHH, CUCTEMATHKH, (GU3UOJIOTUHA U SMOPUOJIOTHH, SBOJIOIUHN U T'€HETHUKE
U KOTOPBIN NPUIAET LETOCTHOE €ANHCTBO UX TPAKTOBKE M MOHUMAaHHMIO.

27



AHaNOrMYHBIM 00pa3oM CleyeT OpraHu30BaTh H3yYCHHE CHUHTETUYECKOH TeopHuu
SBOJIIOIIMM M OJHOBPEMEHHO OPraHM30BATH IIOBTOPEHME COJEp)KaHUA pasnenoB «PacteHus.
bakrepun. I'pubpl. Jlumaitnuku» u «KuBotnbsle». [Ipu u3yueHHH BONPOCOB aHTPONOTEHE3a
clelyeT IPeIBapUTEIbHO OpPraHU30BaTh IIOBTOPEHUE MarepHuala mo paszaeny «UenmoBek u ero
310poBbe». OCBOMB COJEp)KaHHWE OJHOM TEeMbl WM pa3fesla, OCMBICIUB BHYTPEHHHUE CBS3H,
3aJI0’)KEHHBIE MEXIY NOHATHAMM, MOXKHO IEPEUTH K HM3YYCHMIO CIEAYIOIIHUX Pa3leIoB U TeM
Kypca «buonorus». [Ipu 3ToM HE0OX0AUMO MOCTOSTHHO BO3BpAIIAThCS K CHCTEMOOOPa3yOIuM
TEOPUsM U 3aKOHAM, pa3BUBasi UX U HAIOIHSS HOBBIM COACPKAHUEM.

JUIs yCHEIHOro OCBOCHUsI Y4E€OHOIr0 MarepHuanga PEeKOMEHYETCsl COCTAaBICHUE KPaTKHX
cXeM U 0000marmux Tablull, OMOPHBIX KOHCIEKTOB, KOTOPbIE MO3BOJAT CHUCTEMAaTU3UPOBATh
y4eOHBII MaTepHal M JIy4ylle ero MOHATh M 3aloMHUTH. [Ipu 3TOM MHOTHE CXeMbl, TaOIUIIbI,
KOHCIIEKTBI MOT'YT COCTaBJIATh CaMH OOydYarolluecsi, pa3BUBas METAlpeIMETHbIE YMEHMUs
Y HaBBIKU U ITPOpadaThIBasi U3y4CHHBIH MaTepHall.

IIpomMeXyTOUHBII KOHTPOJIb MOXKHO OCYIIECTBIISITH, MCIIONIB3YS 3aJaHUS U3 OTKPBITOrO
O0anka OUIIN. [Ins KOHTpOJIS MOKHO MCIIONB30BaThb BCE TUIIBI 3aJaHUM, NPEICTABICHHBIX
B 0OaHKe, a HE TOJBKO COOTBETCTBYIOLIME AaKTyaJbHOM 5K3aMeHalMOHHOM Mmozaenu EID.
Tak 3amaHust ¢ BEIOOPOM OJHOTO BEPHOTO OTBETA, KOTOPHIE B HACTOSIIEE BPEMSI OTCYTCTBYIOT
B BapuaHtax EI'D, MOXHO pexkoMeHJ0BaTh OOy4aroUIMMCS JJIsI CAMOKOHTPOJS B KauecTBe
JOMAIIHETO 3aJaHus, a Ha YPOKaxX UCIONIb30BaTh JApyrue (GOpMbl 3aJaHUW. 3ajaHus
C Pa3BEpPHYTHIM OTBETOM JIydllle MCHOJIb30BaThb HAa YpOKax IpHU NPOpabOTKe MHpOOIEeMHBIX
BOIIPOCOB. KoJuIeKTMBHOE 00CYKAECHUE, UCKYCCHs B MPOLECCE NMOUCKA MPaBHIBHOIO PEIIEHMS,
BBICTpAUBAHUE JIOTHUECKOM IIOCJIE0BATEIILHOCTH OTBETa OyIyT CIOCOOCTBOBATh HE TOJBKO
Jy4IllIeMy YCBOEGHHUIO M IIOHUMAHHIO y4eOHOIro Marepuasia, HO U pa3BUTHIO Y HIKOJIbHUKOB YMEHUN
aQHAJIM3UPOBATh NPEAJIOKEHHYI0 HH(OpMaLUIO, OOBSICHATh, ApryMEHTHUPOBATh CBOM OTBeT.
[TocTOSIHHBI ~ TpPEHUHT C TOCIEAYIOIMM OOCY)KIEHHEM MpOOJIEMHBIX 3aJaHUi  JacT
HOJOXKUTENbHBIN 3 ekt npu noaroroske k EI'D.

Ok3ameHanonHass Mmonenb EI'D 2022 r. mo Ouonoruu OpHUEHTHpPOBaHA HA OLIEHKY
c(OPMHPOBAHHOCTU Y OOYYAIOIIMXCSI OCHOB LIEJIOCTHON Hay4HOH KapTHHBI MUpa U BKJIIOYAET
B ce0s TpeOOBaHMA K TNPEIMETHBIM pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeiabHOU
IporpaMMbl 6a30BOT0 M YIITyOJEHHOTO YPOBHEH.

CornacHo ®I'OC COO nHa 6a30BOM ypOBHE OCBOEHHUsI yueOHOro npeamera «buosorus»
oOyyaroImuecs 10JKHbI IEMOHCTPUPOBATh!

1) chopMHUPOBAHHOCTH MPEACTABICHHUI O POJIM U MECTe OHOJIOTHH B COBPEMEHHOMN Hay4HOM
KapTUHE MUpa, TIOHMMaHUE pOJM OHONOTMM B (OPMHUPOBAHMU KPYrosopa M (pyHKIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl peIlIEHUs MPaKTHUECKUX 3a]1a4;

2) BNaJIeHHE OCHOBOIIOJIATAIOIINMHE TTOHATUSAMHU U TIPEICTABICHUSIMH O )KUBOW NIPUPOJIE, €€
YPOBHEBOM  OpraHu3alid W  DJBOJIOLUUHU; YBEPEHHOE IOJIb30BaHHE  OHOJOTHYECKO
TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) BnaJicHue OCHOBHBIMHM METOJaMH HAYYHOTO IIO3HAHUS, HCIOJb3YeMbIMU IPH
OMOJIOTHYECKUX HCCIICOBAHUSAX JKHUBBIX OOBEKTOB M JKOCHCTEM: OINMCAaHUE, H3MEpEeHHe,
IpoBeJIcHNE HAOII0ACHUI; BBISIBJICHHE U OLICHKY aHTPOIOT€HHBIX U3MEHEHHH B IPUPOJIE;

4) copMHpOBaHHOCTh yMEHHI OOBACHITH PE3yAbTAaThl OMOIOTHMYECKUX IKCIIEPHMEHTOB,
pelaTh 3JIeMeHTapHble OMOJIOTHUYECKUE 3aauu;

5) chopMHpPOBaHHOCTE COOCTBEHHOH TO3WIMM MO OTHOIICHHIO K OHOJOTMYecKOou
uH(pOpMaLKH, MOJIy4aeMOM U3 pa3HbIX UCTOYHUKOB, K INI00ATBHBIM 3KOJIOTHYECKUM MTpodieMaM
U IYTSAM UX PEIICHUS.

N3yuyeHne GMONOTUH Ha YTITyOJIEHHOM YPOBHE JOJDKHO CIIOCOOCTBOBATH Y O0YYAIOIIUXCS:
1) chopMUPOBAaHHOCTH CHCTEMBI 3HAHHH 00 OOIIUX OMOJIOTHYECKHUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSIX;
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2) chopMHUPOBAHHOCTH YMEHHUI UCCIIENIOBATh M aHATM3UPOBATH OMOJOTMUYECKUE OOBEKTHI
U CUCTEMBI, OOBSACHATH 3aKOHOMEPHOCTH OHOJOTHYECKHX TMPOLECCOB U  SBJICHUM,
MPOTHO3UPOBATH MOCIEICTBUS 3HAYMMBIX OMOJIOTUYECKUX UCCIICIOBAHUN;

3) BIaJieHH0O ~ yMEHHWSMH  BBIIBUTAaTh  THUIOTE3bl HA  OCHOBE  3HaHWHA 00
OCHOBOTIOJNIATAIOMINX  OHOJOTHYECKHX 3aKOHOMEPHOCTSX M 3aKOHaX, O TPOUCXOXKICHUU
U CYIIHOCTH U3HH, II00AIbHBIX U3MEHEHUsX B Ouocdepe, a Takke MPOBEPSTH BHIIBHUHYTHIC
TUIOTE3bI IKCTICPUMEHTAILHBIMU CPEACTBAMH, (DOPMYIIUPYS LIETbh HCCICTOBAHUS;

4) BIIaICHUIO METOJAMHU CAMOCTOSATEIILHON MTOCTAHOBKH OMOJIOTHYECKHUX 3KCIIEPUMEHTOB,
OTMCAHUS, aHAJIN3A U OIICHKH JIOCTOBEPHOCTH MOIYICHHOTO PEe3yIbTaTa;

5) chopMHUPOBAHHOCTH YOEKIECHHOCTH B HEOOXOIUMOCTH COOIOJECHHUS STHUCCKUX HOPM
Y DKOJIOTUYECKUX TPeOOBAHUH MPU MPOBEACHUH OMOIOTUIECKIX HCCIICTOBAHMIA.

Oo6noBnennas moaenb KMM EI'D 2022 r. mo O6uojoruud omupaeTcss Ha METOOJIOTHIO
HAyYHOTO TIO3HAHWS (OLIEHWBAIOTCS HE TONBKO (DaKTHUECKHe 3HAHHWS MO OWOJOTHH, HO
¥ TIOHMMaHue OOy4aroUMMHCS Mpollecca UX IMOJIy4eHHUs, CHOCOOHOCTh HHTEPIPETHUPOBATH,
WHTETPUPOBATh W HCIONB30BaTh HMX) W aKIEHTUPYET INPAKTHYECKYI0 OPUEHTHUPOBAHHOCTH
3aJaHUl, KOTOpbIE TMPEANOaraloT MPOBEPKY YMEHUHW NPUMEHATH HWMEIOIIUECs 3HAHUS
B Pa3JIMYHBIX KU3HEHHBIX CUTYAIUSIX ¥ OOBSICHITh Pa3HOOOPA3HBIC MPOLIECCHI U SBIICHUS KUBOU
PUPOJIBIL.

Monens KMM EI'D 2022 r. mo Owonoruu peaim3yeT ACSTeIbHOCTHBIM TOIXO.
OOBEKTOM OLIEHKH BBICTYNAIOT MPEAMETHBIE PE3YNbTaThl OCBOCHMSI OMOJIOTHU, BBIPAKEHHBIC
B JICATCILHOCTHON (opMme. JIaHHBIA IMOAXOM SBISETCS JIOTHYECKUM MPOJOHKCHHEM MOJICTH
KOHTPOJIbHBIX HM3MEpHUTEIbHBIX MaTepuanoB OI'D, mosTanmHO BBOAUMBIX B MPOIEAYPY
arrecranuu oOydaromuxcsi, Ha ocHoBe DPI'OC OO0 c¢ yuerom ITOOIT OOO mo OGuomoruu
HayuHas ¢ 2020 r.

C yueToM COBpPEMEHHBIX TEHAECHUUH pa3BUTHs OUOJIOTMYECKOTO 00pa3oBaHUs
B COJIep>KaHUE dK3aMEHAIIMOHHON pabOThl BKIIIOUEHBI 33JJaHUSI Ha TPOBEPKY MPEAYyCMOTPEHHBIX
MPOrPaMMOU TIPHUKIIATHBIX 3HAHUA 1O OMOTEXHOJIOTUH, MOJICKYJISIPHONH OMOJIOTHH, ITUTOJIOTHH,
CEJIGKIIMM OpPTaHU3MOB, OXpPaHbl MPHUPOABI, a TaKkKe (UIMOIOTHH YeJIOBEKa, XKHUBOTHBIX,
pacTeHwuid, TpuOOB U MUKPOOPTaHU3MOB.

3anaHus B HK3aMEHAIIMOHHOW paboTe OPHEHTHPOBAHBI HA MPOBEPKY CHOPMUPOBAHHOCTH
y OOydJarmuXxcsi TaKUX CIOCOOOB JEATEIBHOCTH, KaK MPUMEHEHWE IOHSATHIHOIO arapara
U TEOPETHUYECKHX 3HAHWHA MpU OOBSCHEHHH IIMPOKOTO CIEKTpa OMOJOTHYECKHX IPOIIECCOB
U SIBJICHUH, aHaIN3 OUOJOTHYECKON MH(OpMaIUU, MPEACTABICHHON B pa3HBIX (QopMax (TEKCT,
CXEMBbI, CTATUCTUYECKHE TaHHbIe B opMe TabIu1l, rpadMKoB, AUArpaMM, MOJIEITH, U300paKeHUs
U Jp.), TPUMCHCHHE DJJICMECHTAPHBIX METOJOJOTHYCCKHMX YMEHHH, B TOM YHCJIC YMEHUU
AHAIM3UPOBATH XOJ BUPTYaTbHOTO OMOJIIOTMUYECKOTO SKCIEpPUMEHTa B (POPMYITHPOBATH BHIBOJIBI
0 €T0 Pe3yJIbTaTaM.

B sk3amenanmonnyto mozaens EI'D 2022 r. BkiItoYeHa HOBas JIMHUS 2 3aaanuil (dacts 1
paboThI), a YaCTh 2 — BUJOM3MECHECHHAS JIMHUS 22.

Ipumep 3a0anus runuu 2

DKCIepUMEHTAaTOpP TMOMECTHJI 3€PHOBKM TIICHUIIBI B CymUiabHBIA mmKkad. Kak mpu stom
MU3MEHSTCS KOHIICHTPAIUs COJICH U KOJIMYECTBO BOJIBI B KJIETKaX CEMSH?

Jnst KaX 01 BEIMUMHBI ONPEAEIUTE COOTBETCTBYIOLIUI XapaKTep €€ N3MEHEHUS:

1) yBenmmuurcs
2) YMEHBIIUTCS
3) HEe U3MEHUTCS

3anumute B Ta0nuiy  BbIOpaHHbBIE udpbl s kaxaod  BeanuuHbl.  Hudpsr
B OTBETE MOT'YT IIOBTOPATHCS.

Konnenrpanus coneit KomanuectBo BOIBI
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Ipumep 3a0anus aunuu 22

OKCIIEPUMEHTATOp PpELIMI  UCCIIENOBaTh M3MEHEHHs, NPOMCXOJAIINE C 3PUTPOLUTAMH,
MOMEIIEHHBIMA B PACTBOPBI C pa3yindHoi kouueHTparuen xmopuaa Hatpusi (NaCl). Ilepen
Ha4yaJoM SKCIIEPUMEHTa OH BbUICHWI, 4To KoHueHtpanus NaCl B muasme kpoBu cocraBiser
0,9%. B pamkax sKcriepuMEHTa OH pacHpeleNiyl KpOBb IO JBYM NPOOUpPKAaM, B KXKAYIO U3
KoTOpbIX H00aBua pactBopbl NaCl ¢ pasnuunoii KoHIEHTpalei B cootHomennu 1:1 (Ha 1 mu
kpoBu — 1w pactBopa NaCl). Ilo pesynbratam HaOJrOIEHHH DKCIIEPUMEHTATOp CJENAT
pucyHku sputpouutoB A u b. Kakoil napamerp 3amaércs 3KcnepMMEHTaTOpOM (He3aBHUCHMAas
IIEPEMEHHAs), a KaKOM IapaMeTp MEHSETCS B 3aBUCUMOCTH OT 3TOro (3aBUCHMasi IIepeMeHHas)?
Kakue m3MeHeHMsI MPOU3OLLIM C 3PUTPOLUUTOM B npodupke b? OObscHUTE JaHHOE SIBICHHE.
PactBop kakoii konueHtpamuu NaCl Obur goGaBieH B mpoOMpKYy Ha pHC. A, a Kakol —
B IMpoOupky Ha puc. b?

|

—_ — ——d

Puc. A Puc. b

3amanus JMHMA 2 W 22 HampaBleHbl HA IPOBEPKY YMEHMH, CBS3aHHBIX
C 9KCIIEPUMEHTAIBHOMN JeSITEIbHOCTBIO: OMPENEATh KOHTPOIUPYyEMbIe TapaMeTphl SKCIIEPUMEHTA
WK CIOCOOOB TIOBBIMICHHUS HAICKHOCTH 3KCIICPUMEHTAIBHOTO METO/a; OOBSICHATH MEXaHU3MBI
KOHTPOJISI TapaMeTpoB OKCIEpUMEHTAa WM pealbHble OHOJIOTHYECKHE 3aKOHOMEPHOCTH,
BBISIBJICHHBIE B XO/I€ SKCIIEPUMEHTATIHLHON WM MPAKTUYECKON AETATbHOCTH B 00JIaCTH OMOJIOTHH.

Jluanm 5 u 6 sk3ameHanMoHHOW paboTel 2022 r. OyAyT AOMOJHEHB MHHH-TECTaMH
C pUCyHKamu (Hampumep, 4yacTh Moayist «KieTka u opraHu3M Kak OMOJIOTHYECKasi CUCTEMA).

Ipumepwt 3a0anuti tunuii 5 u 6 (MuHu-mecm).
MepBoe AeneHve menosa
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5. Kakum HOMEpOM Ha pucyHke oOo3HaueHa (ha3za meiio3a, HapyIICHHE MEXaHH3MOB KOTOPOM

MOZKCT MMPHUBCCTHU K MOABJICHUIO TDPUCOMUU Y IIOTOMKOB?

Ortser:

6. YcraHoBHTE COOTBETCTBUE MEXKIY MPU3HAKaMU U (azaMH Melio3a, 0003HaYeHHBIMU IIU(PpaMu

Ha CXEMe BBIIIE: K KaXI0W MMO3UIINH, IAaHHOK B IIEPBOM CTOJIONE, MTOA0EPUTE COOTBETCTBYIOIIYIO

MMO3HUIIUIO U3 BTOPOI'O CTOJ'I6IIa.

[TIPU3HAKU ®A3bI MEMO3A
A) ®opmupyeTcs JBa TalIOUAHBIX SpA. 1) 1
Bb) IIpoucxoaut KpOCCHHIOBE. 2) 2
B) HauunaeT ¢popMHupoOBaTHCS BEPETCHO ACIICHHS. 3) 3
I') B skBaTopuansbHOI MIOCKOCTH BHICTPAUBAIOTCS 4) 4

OMBAJICHTHI.
) Ilpoucxoaut KOHBIOTALKS XPOMOCOM.
E) VkopauuBaroTcs HUTH BepeTeHa JIEICHUS.
3anumure B TaOIUIy BRIOpaHHBIE IIU(PBI TI0]] COOTBETCTBYIOINIMMHU OYKBaMHU.

Ortser:

A[B[B|T|[A]E

WNHble 3asdBneHHble U3MEHEHUs B nepcnekTuBHy0 Monens KMM EI'D nHa ocnoBe ®I'OC
1aHupyercst BHOCUTh B 2023-2024 rr. ¢ yuetoM pesyibTatoB EI'D 2022 r.

Meroauueckyo MOMOIIb YYHTENSIM U OOydarommMcsl npu noarotoske k EI'D moryt
oKka3ath MaTepualibl ¢ caiita UITU (www.fipi.ru):

JIOKYMEHTBI, OTIpe/ieNIIoNue CTpyKTypy U coaepxxanue KM EI'D 2022 r.;
OTKpBITHINA O6aHk 3aganuii EI'D;

Hasuratop camocrostenbHoi moarorosku Kk EI'D (fipi.ru);

VY4eOHO-MeTOAMYECKHE MaTepuaibl Uil MpeAcenaTeedl U 4WIEHOB PEernOHaIbHBIX
MPEeIMETHBIX KOMUCCHI IO IPOBEPKE BBIIOJIHEHHUS 3a/1aHUi ¢ pa3BEPHYTHIM OTBETOM
9K3aMeHalMOHHbBIX pabot EI'3;

Meronnyeckue peKOMEHJAIMM Ha OCHOBE aHajlKM3a TUIMYHBIX OMIMOOK Y4aCTHUKOB
EI'D npouuteix et (2015, 2016, 2017, 2018, 2019, 2020 rr.);

MeTtoanuyeckue peKOMEHIAIIMH UL VYUTEIEH IIIKOJ C BEICOKOM H0JIEW 00VYAIOIINXCS
¢ puckaMu yueOHol HeycnemnocTu (fipi.ru);

xKypHai «llenaroruueckue U3MEpeHUs;

Youtube-kanan PocobpHamzopa (BHICOKOHCYIbTAMK 110 ToAroToBke K EI'D 2016,
2017, 2018, 2019, 2020, 2021 rr.).
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http://www.fipi.ru/
https://fipi.ru/navigator-podgotovki/navigator-ege#ob
https://fipi.ru/metodicheskaya-kopilka/metod-rekomendatsii-dlya-slabykh-shkol#!/tab/223974643-4
https://fipi.ru/metodicheskaya-kopilka/metod-rekomendatsii-dlya-slabykh-shkol#!/tab/223974643-4

Ipunoocenue
OCHOBHBbIE XapAKTEPUCTUKH IK3aMeHAIMOHHOi padoTel EI'D 2021 r. mo BUOJIOT'NAN

AHain3 HaIeXXKHOCTH SK3aMEHAllMOHHBIX BApUAHTOB 110 OMOJIOTUU IOATBEPIKIAET, YTO KAYECTBO
pa3paboTtanubix KIIM cooTBeTcTBYET TpEOOBAaHUAM, IPEABSIBIISIEMBIM K CTAaHAaPTU3UPOBAHHBIM

TecTaM y4eOHBIX HocTHxkeHUH. Cpeansis Haae)KHOCTh (KoddduiueHT anbda Kp0H6atxa)1 KM

o 6uosoruu — 0,93.
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Yacrp 1
1 3HaTL 1 NOHUMATh. 1.2—- 1.1- b 1 4 70,6
CTpOEHHE W NPU3HAKH OUOJOTUYECKUX 0OBEKTOB, 15 7.5
CYIIHOCTh OHOJIOIMYECKHX MPOLIECCOB U SIBJICHUH,
COBPEMECHHYIO OHOJIOTHYECKYIO TEPMUHOJIOTHIO U CHMBOITHKY,
0COOCHHOCTH OpTaHH3Ma YeI0BeKa
2 3HaThL 1 NOHUMATH. 1.1, 3.5, b 2 4 52,9
METOJBl HayYHOTO TO3HAHU, OCHOBHBIC ITOJIOKEHHs Omoiormueckmx | 1.3, 3.8,
3aKOHOB, TIPABWII, TEOPHH, 3aKOHOMEPHOCTEH, THIIOTE3, 2.1.1, | 4.1,
CYITHOCTH OMOJOTHYIECKHUX MPOLIECCOB M SABIICHUH, 2.7 6.3
OOBSICHATH POJH OHMOJIOTHYECKAX TEOpUH, 3aKOHOB, MPUHIIHIIOB,
runore3 B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHOHAYYHOMN
KapTHHBI MUDA.
CpaBHHMBAaTh (M JenaTh BBIBOJBI HA OCHOBE CPaBHEHUS)
3 Pemath 3amaud  pa3HOW CIOKHOCTH II0 IMTOJIOTHH, TeHeTuke | 2.3 2.3, b 1 4 64,1
(COCTaBIISITh CXEMbI CKPEIIUBAHHS ), SKOJIOTHH, IBOJIFOIHH 2.6,
2.7
4 3HaTL 1 NOHUMATh. 1.1- | 2.1- b 2 4 65,9
METOJIbl HAYYHOTO TTO3HAHUS; 1.4, 2.7
OCHOBHBIC ITOJIOKCHHSI OHWOJIOTUYECKUX 3aKOHOB, MpPaBWI, Teopuid, | 2.2.2,
3aKOHOMEPHOCTEH, THITOTE3; 2.5.1,
CTPOCHHUE U MPU3HAKH OHOIIOTUICCKUX O0BEKTOB; 2.6.1,
CYITHOCTH OMOJOTHYESCKHX MPOILIECCOB U SBIICHHIA; 2.7

COBPEMECHHYIO OHOJIOTHYECKYIO0 TEPMUHOJIOTHIO U CHMBOITHKY.
YcTraHaBJIMBATB B3aMMOCBSI3H: CTPOCHHS M (YHKIMH MOJIEKYI,
OpTaHOWJOB KJIETKH; IUTACTHYECKOTO M JSHEPreTH4ecKoro oOMeHa;
CBETOBBIX M TEMHOBBIX PEaKLUi (POTOCHHTE3A.

Pacno3HaBaTh 1 ONMUCHIBATh KJIETKH PACTEHUH U )KUBOTHBIX.
BbISBAATH OTVIMYNTENBHBIC IPU3HAKHU OT/IEIBHBIX OPTaHU3MOB

1
MunnmansHO JOITYCTUMOEC 3HAYCHUEC HAACKHOCTU TECTA HJIA €r0 HMCIOJIB30BAHUA B CUCTEME IOCYIapCTBCHHBIX

sK3aMeHOB paBHO 0,8
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3HaTh H NOHUMATh! 12— | 2.1- 52,7
CTpoeHHe ¥ MPU3HAKH OMOJIOTHYECKUX 00BEKTOB: 14, 2.7
KJIETOK MPOKApPHOT W JYKApHOT: XHMHUYECKHIl cocTaB W cTpoeHme | 2.2.1,
OpTaHOW/IOB; 2.5.1,
TEHOB, XpPOMOCOM, TaMET; 2.6,
BUPYCOB, ONHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHM3MOB LapcTB | 2.7

KUBOH TPHUPOABl (PAaCTeHW, JXUBOTHBIX, TpHOOB U OakTepwmii),

YEIOBEKa;

CYIIHOCTH OHOJIOTMYECKHX NPOIECCOB U SIBJIEHUI:

0oOMEH BEIECTB M MNPEBPAIICHUS JHEPTHH B KIETKE M OpraHu3Me,

(bOoTOCHHTE3, IMIACTHYESCKUI M DHEPreTHYeCKUil OOMEH, MUTaHHe,

JbIXaHue, OpOXKEHHE, XeMOCHHTE3, BBINCICHHE, TPAHCIOPT BEIICCTB,
pa3apaKuMOCTh, POCT;

MHTO3, MEH03, pa3BUTHE FAMET y LIBETKOBBIX PACTECHUH M MO3BOHOYHBIX

KHUBOTHBIX;

COBPEMEHHYIO GHOJIOTHYECKYI0 TEPMHHOJOTHI0 U CHMBOJHMKY IO

LUTOJIOTHH.

YcTaHaBAMBAaTH B3aMMOCBSI3M CTPOCHHS W (YHKIMH MOJCKYI,

OpPraHOW/IOB KIIETKH; IUIACTHYECKOTO M OSHEpreTHYeCKOro oOMeHa;

CBETOBBIX M TEMHOBBIX PEaKLUi (POTOCHHTE3A.

Pacno3HaBaTh M ONMCHIBATH KICTKH PACTCHUH U KUBOTHBIX.

BuISIBJIATH OTIMYNATEIIHHBIE MMPU3HAKU OTACIbHBIX OPTaHU3MOB.

CpaBHuBaTh (M JeJaThb BbIBOJABI HAa OCHOBE CpPABHEHMHSI)
OuoJ0rn4ecKre 00bEKTHI MPOLECCH U SIBICHHUS

YMeTh pemiath 3aJadd pa3HOW CIIOKHOCTH IO IMTOJIOTHH, TeHeTHkKe | 2.3 3.5 65,3
(COCTaBIATh CXEMBI CKPEILMBAHHS)

3HaThL 1 NOHUMATH. 1.1, 3.1- 60,3
METOAbl  HAYYHOTO  NO3HAHUS; OCHOBHBbIE  moJioxkeHust | 1.3, 3.9
OMOJIOTHYECKHX 3aKOHOB, NPaBWJI, Teopwii, 3aKoHoMepHocTei, | 1.4,
TUI0TE3; 2.1,
CYLIHOCTH OHOJIOTMYECKHX MPOIECCOB U SIBJIECHUI; 2.6,
COBPEMEHHYI0 OHO0JIOTMYECKYI0 TEPMHHOJIOTHI0 U CHMBOJIUKY. 2.7
OO0BSICHATH €IMHCTBO KMBOH M HEXHBOH IPHUPOIBI, POJCTBO,

O6H_[HOCTI) IIPOUCXOKICHHUSA KUBBIX OPraHU3MOB.

BuISIBJISATH OTJIIMYNATEIIHHBIE MMPU3HAKU OTJACJIbHBIX OPTaHU3MOB.

CpaBHuBaTh (M /JeJaThb BBIBOABI HA OCHOBE CpPABHEHMSI)
Ouosiornueckue 0ObEKTH, MPOLIECCHI U SIBJICHUS

3HaTh H NIOHUMATh. 1.1, 3.1- 53,1
METOAbl  HAYYHOTO  TO3HAHHS; OCHOBHbIE  moJioxkeHust | 1.3, 3.9
OMOJIOTHYECKHX 3aKOHOB, MPaBWJI, TeOopwii, 3aKoHoMepHocTei, | 1.4,
TUI0TE3; 2.1,
CYLIHOCTH OHOJIOTMYECKHX MPOIECCOB U SIBJIECHUI; 2.6,
COBPEMEHHYI0 OHOJIOTHYECKYI0 TEPMHHOJIOTHI0 U CUMBOJIUKY. 2.7,
OOBSICHATH CIUHCTBO >KMBOH W HEXHBOW MPHPOIBI, pONCTBO, | 3.1
O6H.IHOCTB IIPOUCXOKIACHUSA KUBBIX OPraHU3MOB.

BuISIBJIATH OTJIIMYNATEIIHHBIE IIPU3HAKHU OTJACIIbHBIX OPTaHU3MOB.

CpaBHuBaTh (M /JeJaTh BBIBOABI HA OCHOBE CpPABHEHMS)
Ononornueckne OOBEKTHI, MpoOIEecChl U  sBIeHHA. lcmomb3oBaTh
HpI/IO6pCTCHHBIe 3HAaHUA U YMCHHA B HpaKTH'—IeCKOﬁ ACATCIBbHOCTH U
MOBCEAHEBHOMN KH3HH

3HaThL 1 NOHUMATh. 1.2, 41— 62,7
CTpPOeHHE W MNPH3HAKH OHOJOTMYeCKUX O0bEeKTOB, cymHocTh | 1.3, 4.7
0MOJIOTHYECKHUX NMPOLECCOB U SABJICHUI. 2.5-
YMeTh pacno3HaBaTh U OMUCHIBATH: OHOJIOTHYECKHE OOBEKTHI 10 X | 2.7

M300paKEHUIO U TIPOLIECCaM UX KH3HECSITEIbHOCTH.

BuISBAATH OTVIMYATENBHBIC IPU3HAKU OTIEIBHBIX OPTaHH3MOB.
CpaBuuBath (M AeJlaTh BBIBOALI HA OCHOBE CPaBHEHMS)
6nonornueckre 0ObeKTHI (KIeTKH, TKAHN, OPTaHbl U CUCTEMBI OPTaHOB,
OpraHU3Mbl PaCTEHHH, KUBOTHBIX, TPHOOB M OAKTEpUi, IKOCHCTEMBI
U arpodKOCHCTEMblI); MHTO3 M MeWH03, Oecrmojoe W IOJIOBOE
pa3MHOXEHHE, OIJIOJI0TBOPEHUE Y PACTECHUH U )KUBOTHBIX, BHEIIIHEE U
BHYTPEHHEE OIIO0TBOPEHHE
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10 | 3HaTbL ¥ IOHUMATD. 1.2, 41— 493
CTpOeHHe W MNPHU3HAKH OHOJOrMYeCKHX O00BLeKTOB, CYIHOCTh | 1.3, 4.7
0MO0JIOTHYECKHX NMPOLECCOB U ABJIEHU. 2.5-
YMerhb pacno3HaBaTh U OMUCHIBATh: OMOIOTHYECKHE OOBEKTHI 0 X | 2.8
N300paKEHHIO U MPOLIECCAaM UX HKU3HEISSITEIbHOCTH.
BbIsSIBAATH OTIMYUTENBHBIC TPU3HAKK OTAEIBHBIX OPTaHU3MOB.
CpaBHuBaTh (M /JeJaTh BBIBOABI HA OCHOBE CPABHEHHSI)
Ononornieckue 0ObeKTh (KJIETKH, TKAaHH, OPIaHbl M CUCTEMBI OPT'aHOB,
OpraHU3Mbl PACTEHUH, KUBOTHBIX, TPUOOB W OaKTepHii, SKOCHCTEMBI
W arpo’KOCHCTEMbI); MHTO3 M Meio3, Oecnonoe U  IOJOBOE
pa3MHOKEHHUE, OIUIOJIOTBOPCHUE Y PACTCHUI W JKUBOTHBIX, BHEIHEE
Y BHyTpEHHEE OIIOJJOTBOPEHHE
11 | OnpenensaTb MPUHA]IEKHOCTD OHOJIOTHYECKUX 00bekToB | 2.8 4.1 78,4
K OIIpeieIeHHOH cucTeMaTHYecKoi rpymme (KiaccupuKarust)
12 | 3HaTbL M IOHUMATD. 15 5.1- 65,0
0COOEHHOCTH opraHusma YyeJI0BeKa, ero CTpOCHUS, 5.6
KHU3HE/ICTEIBHOCTH, BBICIIICH HEPBHOW JCATEIBHOCTH U MMOBECHUSI
13 | 3HaTh ¥ NOHUMATH! 15 5.1- 494
0COOEHHOCTH opraHmsmMa YyeJI0BeKa, ero CTpOCHUS, 5.6
KHU3HE/ICTEIBHOCTH, BBICIIICH HEPBHOW JCATEIBHOCTH U MTOBEICHUSI
14 | 3HaTh U NOHUMATB! 15 5.1- 47,2
0COOEHHOCTH opraHusmMa YyeJ0BeKa, ero CTpOCHUS, 5.6
KUBHCACATCIBbHOCTH, BBICIIEH HepBHOﬁ ACATCIBbHOCTHU U IIOBCACHUSA
15 | 3HaTL ¥ NOHUMATH. 1.1- 6.1- 67,4
MeTO/Ibl HAYYHOr0 MO3HAHUSI; OCHOBHBIE MOJI0KeHusi Guosornuecknx | 1.3, 6.5
3aKOHOB, IPABUJI, TEOPHii, 3aKOHOMEPHOCTEIi, THIOTE3; 2.1,
CTpPOEHHE ¥ MNPH3HAKH OHOJOTHYECKHX OOBEKTOB, CYNIHOCTHL | 2.2,
OMOJIOTHYECKHX TMPONECcCOB W ABJEHWH, AciCTBHE ABIKymero | 2.6,
U CTaOWIM3HMPYIONIETO OTOOpPOB, reorpaduueckoe W dKoyoruueckoe | 2.7,
BHI000pa30BaHue, BIMSHUE JJIEMEHTAPHBIX (PaKTOPOB HBOIIONMH HA | 2.9

reHO(pOH MOMYJISILHH, (dbopMupoBanue MPHUCTIOCOOTICHHOCTH
K cpenie OOUTaHHUS.

OObSICHATH €IUHCTBO JKMBOM M HEXUBOH MPHUPOABI, POJCTBO,
OOIITHOCTH MPOUCXOKICHUS KHUBBIX OPTaHH3MOB, IBOJIOIHIO PACTCHUI
1 )KABOTHBIX, HCIIOJIB3YsI OMOJIOTHIECKHE TEOPUH, 3aKOHBI 1 IIPAaBHJIA.
YcraHaBJIMBATh 3B3aMMOCBSI3U JIBIKYIUX CHUJI DBOJIOIUH, MyTei
U HaIPaBJICHUH 3BOJIIOLUY.

BpISIBJATH TPUCTIOCOONEHUST Y OpPraHU3MOB K cpeae OOuTaHwsl,
apoMop(}o3bI M UANOATANTAIIMH Y PACTECHUHA U YKUBOTHBIX.
CpaBuuBaTh (M aeJaTh BBIBOJAbI HA OCHOBE CPaBHEHUsT) (OPMBI
€CTECTBEHHOTO O0TOOpa, HCKYCCTBEHHBIH M €CTECTBEHHBIH 0TOOp,
crocoObl  BHOOOpA30BaHUS, MaKpo- ¥ MHKPOJBONIONHUIO, MYTH
1 HalpaBJIEHUS 3BOJIOLUY.

AHAJIM3MPOBATh  Pa3jM4YHble  TUIOTE3bl  CYIIHOCTU  KHU3HH,
MPOUCXOXKACHUS KU3HHU, PAa3HBIX TPyNI OPraHU3MOB U YEJIOBEKa,
YEJIOBEYECKUX Pac, SBOJIIOLIMIO OPraHU3MOB
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16

3HATh M NOHUMATh:

MeTo/Ibl HAyYHOTO MO3HAHMS; OCHOBHbIE I10JI0KeHHs OHOTOTHYeCKUX
3aKOHOB, IIPAaBUJI, TEOPHii, 3aKOHOMEPHOCTEM, THIIOTE3;

CTpOeHHEe W TPU3HAKUH OHMOJIOTHYECKHX O00BEKTOB, CYIIHOCTh
OMOJIOTHYECKHX MNPOLECCOB M SsIBJeHMil, NelCTBHE BIKYIIETO
1 CTaOMIHM3HUPYIOMIET0 OTOOpPOB, TeorpaduuecKkoe W SKOIOTHIECKOE
BHI000pa30BaHNE, BIHMSIHUE 3JIEMEHTAPHBIX (PAKTOPOB SBOIIOLUM HA
reHooHn ~ momyisuuM¥,  (GOPMHPOBaHHME  MPUCIOCOOJIEHHOCTH
K cpesie OOUTaHus.

OOBSICHATH E€IMHCTBO JKUBOM UM HEXHBOH IPUPOABI, POJCTBO,
OOIIHOCTD MPOMCXOXKACHUS KUBBIX OPTaHU3MOB, YBOJIOLUIO PACTCHUN
1 KUBOTHBIX, UCIIOJIB3YsI OMOIOTHUECKHE TEOPHH, 3aKOHBI U ITPABUIIA.
YceraHaBaMBaTh B3aUMOCBS3M JIBIDKYIIMX CHJI 3BOJIIOLMH, IyTed
Y HalpaBJICHUH 3BOJIOLUY.

BbIsiBAATE TPHCIOCOONCHNS y OpPraHM3MOB K Cpeae OOWTaHwWs,
apoMop(O3bl U HANOANANTALNH y PACTEHHH 1 )KHBOTHBIX.
CpaBHuBaTh (M AeJaTh BBIBOABI HA OCHOBe CpaBHeHHs]) (HOPMBI
€CTECTBEHHOTO O0TOOpa, WCKYCCTBEHHBIH M €CTECTBCHHBIH O0TOOD,
crocoObl  BHI00Opa3oBaHMA, MAakKpo- ¥ MHKPO3BOIIOIHIO, IYTH
1 HaINpaBJICHUS YBOJIOIHH.

AHANM3MPOBATh  pa3IM4Hble  TUNOTE3bl  CYIIHOCTH  JKU3HH,
MPOUCXOXKIECHHUS JKU3HH, PA3HBIX TIPYNI OpPraHU3MOB M YEJIOBEKA,
YeJI0OBEYECKHX pac, IBOJIOINIO OPraHU3MOB

1.1,
1.2,
2.2,
2.5-
2.7,
2.9

6.1-
6.5

53,3
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3HaTh W NOHUMATB. MeTOAbl HAYYHOI0 IIO3HAHMSI; OCHOBHBIE
NMOJIOKeHHs]  OMOJIOTMYECKHX  3aKOHOB, NpaBWJ,  TeopHi,
3aKOHOMEPHOCTeI, THNOoTe3; CTPOeHHe U MPH3HAKH OHOJIOTHYeCKUX
00bEKTOB; CYLIHOCTH OHO0JIOTHYECKHUX IIPOLECCOB U SIBJICHMIA.
OObSACHATH €OUMHCTBO JKMBOM M HEXUBOM MPHUPOABI, POJACTBO,
OOIIHOCTD NMPOUCXOXKACHUS KUBBIX OPTaHU3MOB, YBOJIOLUIO PACTCHUH
1 KUBOTHBIX, UCIIOJIB3Ys OMOIOTHUECKHE TEOPHH, 3aKOHBI U TIPABUIIA.
Pacno3HaBaTh M OMMCBHIBATH SKOCHCTEMBI M arpOIKOCUCTEMBI.
BoigBaATh abuoTHYeckne M OMOTHYECKHE KOMIIOHEHTHI 3KOCHCTEM,
B3aMMOCBSI3M OPTaHU3MOB B 3KOCHUCTEME, aHTPOIOT'€HHBIE M3MEHEHHUS
B DKOCHUCTEMAX.

CpaBHuBaTh (M /JeJaThb BBIBOABI HA OCHOBE CpPABHEHMSI)
6uosorndeckre 0ObeKThl (KIeTKH, TKAHU, OPTaHbl U CHCTEMBI OPTaHOB,
OpTaHMU3MBl PACTCHUH, KUBOTHBIX, TPHOOB U OaKTepuil, 3KOCUCTEMBI U
arpo3KOCHCTEMBI)

1.1-
13,
2.1,
2.3—
2.6,
2.9

7.1

7.5

65,1
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3HaTh W NOHHMATH: MeETOABI HAYYHOTO TO3HAHHS; OCHOBHBIE
M0JI0KEHH ST OHMOJIOTHYECKHX  3aKOHOB, NpaBuJ,  TeOpHi,
3aKOHOMEPHOCTEH, THI0Te3; CTPOeHHe W MPU3HAKN OHOJOTHYECKHX
00bEeKTOB; CYLIHOCTb OHOJIOTHYECKHX MpPOLECCOB M SIBJEHMIA.
OO0bsSICHATD €IMHCTBO JKMBOM M HEXHMBOH MPHUPOIBI, POICTBO,
OOUTHOCTH MPOUCXOKIACHHUS )KUBBIX OPTaHU3MOB, 3BOJIOIHIO PACTEHUH U
YKUBOTHBIX, UCTIOJIE3YST OMOJIOTHUECKUE TEOPHH, 3aKOHBI U TIPaBHIIa.
Pacno3HaBaTh M ONKCHIBATH YKOCHCTEMBI U arpOIKOCUCTEMBI.
BoIgBaSTL a0MOTHYECKHE M OMOTHYECKHE KOMITOHEHTBI DKOCHCTEM,
B3aMMOCBSI3U OPTaHU3MOB B 3KOCHCTEME, aHTPOIIOTEHHBIE M3MEHEHHSI
B DKOCHCTEMAX.

CpaBuuBath (M JesiaTh BbIBOAbBI HA OCHOBE CpPaBHEHMS)
Ouosorn4eckue 00beKThI (KIeTKH, TKAHU, OPTaHbl H CUCTEMBI OPTaHOB,
OpraHU3MBI PACTECHHH, KUBOTHBIX, TPHOOB M OAaKTEPH, IKOCUCTEMEI
U arpo3KOCUCTEMEI)

1.1-
1.3,
2.1,
2.5,
2.6,
2.9

7.1-
75

56,5
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19 | 3HaTh M NOHMMATH CTpPOEHHE W MNPHU3HAKM OuoJormyeckux | 1.2— | 2.5- 5 46,6
00bEeKTOB, CYIIHOCTH OHMOJIOTHYECKMX IpoleccoB W sBJeHuii, | 1.4, 2.7,
COBpPEMEHHYI0 OHOJIOTHYECKYI0O TEPMHHOJIOTHIO U CUMBOJIUKY. 2.1, 3.1-
YMeTh 00BACHATH SIWHCTBO JXKUBOM M HEXHBOW HPUPOABI, POICTBO, | 2.2, 3.3,
OOITHOCTH MPOUCXOKICHUS KUBBIX OPTaHI3MOB, YBOJIOIHIO pacTeHuit | 2.7, 3.8,
1 )KABOTHBIX, HCIOJIB3YsI OMOIIOTHIECKHE TEOPUH, 3aKOHBI U IIPAaBUJIA. 2.9 3.9
YceTaHaBAMBAaTH B3aMMOCBSI3M JABIKYIIMX CHJI DBOJIOLUH, IyTed 6.1-
1 HalpaBJICHUH IBOJIOLNH. 6.5,
CpaBHuBaTh (M /ejJaTh BBIBOABI HA OCHOBE CpPaBHEHUS) (OPMBI 7.1-
€CTECTBEHHOTO0 OTOOpa, MCKYCCTBEHHBIH M €CTECTBEHHBIH O0TOOD, 7.5
CHocoObl  BHI000pa3oBaHMs, MakKpo- ¥ MHKPO3BOJIOLMIO, IyTH
1 HamIpaBJICHUs 3BOJIIOLHH.

AHAIM3MPOBATH  PA3MYHbIE  THUIOTE3bl  CYIIHOCTH  JKU3HH,
NPOUCXOXKACHUS JKH3HH, Pa3HBIX TPYIIl OPraHM3MOB M YENOBEKa,
YEJIOBEYECKHX pac, SBOJIIOIHIO OPraHU3MOB

20 | 3HaTh M TOHMMATBL: CYIIHOCTH OHoJOrHYeckux mpoueccos | 1.3, 2.2— 5 51,8
U SIBJIeHHIl; 0COOEHHOCTH OpPraHU3Ma 4ejgoBeKa, ero cTpoeHus, | 1.5, 2.7,
KU3HEIEATEIFHOCTH, BbICLICH HEPBHOM NEATEIEHOCTH U TOBEICHUSL. 2.1, 3.1-
OO0BSICHATH €IWHCTBO KMBOH W HEXHBOW TPHPOIBI, POICTBO, | 2.2, 3.3,
OOITHOCTD MPOUCXOKICHUS KUBBIX OPTAaHU3MOB, IBOJNIONHIO pacTeHuit | 2.5- | 3.8,
U KUBOTHBIX, UCIIOJIb3YsI OMONIOTMUECKHEe TEOPHH, 3aKOHBI U ITPABUIIA. 2.7 3.9,
YcranaBauBaTh B3aMMOCBSI3M: CTpPOeHHS M (yHKUMI MoOJeKy, 6.1-
OpPraHOMJIOB KJIETKH; IUIACTUYECKOTO W HHEPreTH4ecKoro oOMeHa; 6.5,
CBETOBBIX M TEMHOBBIX peakuuii (OTOCHHTE3a; IBIKYLIMX CHII 7.1-
3BOJIIOLIMY, ITyTEU U HANPABICHUN YBOJIIOLIUH. 7.5
PacrniosHaBaThb M ONHCBHIBATH OHOJOTHYECKHE OOBEKTHI IO UX
N300paKEHHIO H IIPOLIECCaM MX KHU3HEACATSIbHOCTH.

BbISBJIATH OTINYUTENBHBIC TPU3HAKU OTACIBHBIX OPraHU3MOB.
CpaBHuBaTh (M JAeJaTh BBIBOABI HAa OCHOBE CpPaBHEHMSI)
Ouonornyeckre 00bEKThI (KISTKH, TKAHHU, OPTaHbl U CUCTEMBI OPI'aHOB,
OpraHu3Mbl PacTeHHH, )KUBOTHBIX, IPUOOB U OAaKTEPHIl, IKOCUCTEMBI U
arpoIKOCHCTEMBI)

21 | YMerbp OOBSICHATH. pOJb OHOJOTMYECKUX Teopuil, 3akoHoB, | 2.1, 2.1- 5 70,5
IIPUHIIUIIOB, THIIOTE3 B (dbopMupoBaHUH COBpEeMeHHOH | 2.2, 2.7,
€CTECTBEHHOHAYYHOW KapTHHBI MHpa, €IMHCTBO >KUBOH W HeXuBou | 2.6, 4.2—
MIPUPOJIBI, POACTBO, OOIIHOCTH MPOUCXOXKACHHS JKUBBIX OpPraHU3MOB, | 2.9 4.7,
SBOJIIOIMIO PACTeHUIl M IKUBOTHBIX, HCIIOJNB3YyS OHOJOTHUYECKHUE 5.1-
TEOpHH, 3aKOHBI U IIPAaBUIIA. 5.5,
YMeTh OTJINYATH IPU3HAKH OTACIBHBIX OPraHU3MOB. 6.1-
BbISIBJISITH OTJIMYUTENIBHBIC TPU3HAKU OTACIBHBIX OPraHU3MOB. 6.5,
AHATH3UPOBATh  PE3yJIbTATbl  OMOJIOTHYECKHX  JKCIIEPUMEHTOB, 7.1-
HaOJIONEHUH 110 UX OMUCAHUIO 7.5

Yacrs 2

22 | 3HaTh W TIOHHMAaTh: MeETOAbl HAYYHOTO MO3HAHHWSA; OCHOBHBIe | 1.1, 1.1- 10 32,9
MOJIOKEHUSI ~ OMOJIOrMYeCKUX  3aKOHOB, MpaBWj, Teopmii, | 1.3, 7.5
3aKOHOMEPHOCTEM, TMN0Te3; 2.1,
CYIIHOCTH OHOJIOrMYECKHUX MPOLECCOB M SIBJICHMIA. 2.9,
OOBSICHATH €IMHCTBO JKMBOM W HEXHBOI mpupoabl, pojactso, | 3.1

OOIIIHOCTh MPOUCXOKICHUS KUBBIX OPTAaHU3MOB, IBOJIOIUIO PACTECHUI
U KUBOTHBIX, UCTIOJNB3YsI OMOJIOTUYECKHE TEOPHH, 3aKOHBI M MIPaBUJIA;
B3aMMOCBSI3U OPTAHU3MOB, YEJIOBEKA U OKPYIKAIOMICH cpebl; MPUUNHBI
YCTOMYMBOCTH, CAMOPETYJISLIMK, CAMOPA3BUTUS U CMEHBI SKOCHUCTEM;
HEOOXOIUMOCTh  COXPAaHEHHMs MHOrooOpa3ws  BHUJOB,  3allUTHI
OKpYXKarouiei cpeabl.

AHAJTHU3UPOBATH COCTOSIHUE OKPYXKAIOIIEH cpelbl, BIUsIHUE (PaKTOpOB
pHUCKa Ha 3JI0pOBbE YeJIOBEKa, MOCIEACTBUS JEATEIbHOCTH YeOBEeKa
B DKOCHCTEMaX, II00aIbHBIC aHTPOIIOTCHHBIC U3MEHEHUS B OHocdepe;
pe3ynbTaThl OWOJIOTUYECKUX OKCIIEPUMEHTOB, HAOMIOACHHWHA MO0 WX
OTIMCaHMIO
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Pacno3HaBaTh W ONMCHIBATH OHMOJIOTMYECKHE OOBEKTHI 10 HX
n300pa)KEHHIO U IPOLIECCAaM X XKU3HEAESITEIbHOCTH.

BbIsSIBJAATH OTIMYIUTENBHBIC IPU3HAKK OTACIBHBIX OPTaHU3MOB.
CpaBHHBaTh OWONIOTHYECKHE OOBEKTHl (KJIIETKH, TKAaHU, OPTaHBI
U CHCTEMBI OpPraHOB, OpPTaHM3MbI PAcTEHHH, >XUBOTHBIX, IPHOOB
u O6aKkTepuii, SKOCHCTEMBI B aTrPOIKOCHCTEMBI).

OmnpeneasaTb MPUHAIIIEKHOCTD OMOTOTMIECKUX 00BEKTOB
K OIpeenéHHON cucTeMaTHyecKoil rpymme (Kiaccupukarusi)

2.5-
2.7,
2.8

2.1-
6.5

15

30,4

24

YcTaHaBIMBaTh B3aMMOCBSI3H JKUBBIX OOBEKTOB.

BbIsSIBAATH OTIMYHUTENBHBIE NPU3HAKH OT/ACIBHBIX OPTaHU3MOB.
CpaBHuBaTh OHoJlorHYeCKHE OOBEKTHl (KJIETKH, TKaHH, OpIaHbI
U CHCTEMBI OpraHoOB, OpPraHM3Mbl PAcTEHHWH, >KUBOTHBIX, TPHOOB
n GaKTepui, SKOCUCTEMBI U arpo3KOCUCTEMBI).

OmnpeneasnTb MPUHAJIE)KHOCTD OHMONIOrHYecKuX 00BEKTOB
K OTIpe/IeNIEHHON CHCTEMAaTHIEeCKOH rpynme (KiaccuuKanms)

2.2,
2.6—
2.8

2.1-
7.5

15

39,9

25

3HaTh W MOHUMATH OCO0EHHOCTH OpPraHH3Ma 4YeJ0BeKa, €ro
CTPOEHUS, JKU3HEIEATEIBHOCTH, BBICIIEH HEPBHON JEATEIBHOCTH
U TIOBEJICHUS.

YMeTh 00bACHATH €AMHCTBO XKMBOW M HEKUBOH NPUPOJBI, POJACTBO,
OOITHOCTH MPOUCXOKICHUS KUBBIX OPTAaHU3MOB, BOJIOIHIO PACTCHUI
1 )KABOTHBIX, HCIIOJIB3Ysl OMOJIOTHIECKHE TEOPHH, 3aKOHBI 1 IIPABHJIA.
BbISIBJATH OTIMYUTENbHBIE MPU3HAKH OTAEIBHBIX OPTaHU3MOB.
CpaBHHBaTBL npouecchl M sBJIeHUS (OOMEH BEIIECTB Yy pPacTEHUH,
JKUBOTHBIX, YEJOBCKA, IUIACTHYCCKHA W DHEPreTHYCCKUH OOMeH;
(OTOCHHTE3 M XEMOCHHTE3).

Onpenensits MIPUHAJJIEKHOCTD OHOJIOTUICCKHUX 00BEKTOB
K OTIPENICIICHHON CHCTEMAaTHIEeCKOH rpynme (Kiaccu(uKanms)

1.5,
2.1,
2.6—
2.8

4.1-
4.7,
5.1-
5.6

15

13,7

26

OOBACHATH POJb OHMOJOTMYECKUX TEOPHH, 3aKOHOB, IPHHIIMIIOB,
runore3 B (OPMHUPOBAHHMM COBPEMECHHOH €CTECTBEHHOHAYYHOH
KapTHHBl MHpa; €QUHCTBO >XHMBOH M HEXHBOH MPHUPOIBI, POJCTBO,
OOIIHOCTD MPOMCXOXKACHUS KUBBIX OPTaHU3MOB, YBOJIOLHUIO PACTEHUH
1 KUBOTHBIX, UCIIOJIb3Ys! OMOIOTHUECKHE TEOPHH, 3aKOHBI U TIPABUIIA.

YcraHaBIMBaTh B3aUMOCBSI3M JIBIKYIIMX CHJI 3BOJIIOLMH, IyTel
U HaIPaBJICHUH 3BOJIOLUY.

BbIABASATH TPUCTIOCOONEHUST Yy OPraHM3MOB K Cpefe OOHuTaHwWs,
apoMop(}o3bl W HMAMOAJANTALMM y PAaCTeHHH U HKUBOTHBIX;
abroTHueckne M OMOTHYECKHE KOMIIOHEHTBI KOCHCTEM, B3aHMMOCBS3U
OpPraHU3MOB B 3KOCUCTEME, aHTPOIIOTEHHBIE U3MEHEHMSI B DKOCUCTEMAX.
CpaBHuBaTh (M JeJaTh BBIBOJAbI HA OCHOBE CpaBHeHMs]) (HOPMBI
€CTECTBEHHOTO OTOOpa, WCKYCCTBEHHBIH M €CTECTBEHHBIH 0TOOD,
crocoObl  BHI000pa3oBaHMSA, MAakpo- ¥ MHKPO3BOIIOLMIO, MYTH
W HampaBJeHUs 3BOJIOIMHU; OHOJIOTHYECKHE OOBEKTHI (IKOCHCTEMBI
U arpO3KOCUCTEMBI).

AHANM3MPOBAThL  pa3IMYHbIE  TUNOTE3bl  CYHMIHOCTH  JKH3HH,
NIPOUCXOXKACHUSA KHU3HHM, PA3HBIX IPyII OpPraHU3MOB U YEJIOBEKa,
YEJIOBEYECKHX PacC, YBOJIOLHMIO OPraHU3MOB

2.1,
2.2,
2.6—
2.9

6.1-
6.5,
7.1-
7.5

15

20,0

27

Pemars 3a1aun pa3HOM CIOKHOCTH IO LIUTOJIOTUU

2.3

2.2—
2.7

B

3

20

28,4

28

Pemars 3a1aun pa3HO# CIOKHOCTH IO T€HETHUKE

2.3

3.5

B

3

20

30,4

Bceero 3amanuii — 28, U3 HUX 1O THIy 33/IaHUN: C KpaTKUM OTBeTOM — 21, ¢ pa3BepHYThIM OTBETOM —

ciaoxuoctn: b—12,11-9, B - 7.
MakcumanbHbIH TepBUYHBIN Oa 3a padoty — 58.
OOmee BpeMst BBIIOJIHEHNUS paboThl — 235 MuH.

7; MO YpPOBHIO
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