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B ocHOBY pa3paOoTKu KOHTPOJIBHBIX H3MEPUTENbHBIX MaTtepuaioB (nairee — KUM) EI'D
no Owonormu B 2023 1. ObUT MOJOXKEH (eaepalbHbI TOCYJapCTBEHHBIN 00pa3oBaTeIIbHBIN
CTaHmapT cpegHero ooémero ooOpazoBanus (manee — PI'OC) (nmpukaz MuHucCTepcTBa
obpazoBanusi u Hayku Poccuiickoir @Pepepanmu ot 17.05.2012 Ne 413 ¢ u3MEHEHHSIMU
2014-2020 rr.). Takxe yuuthiBanuch [IpumepHas ocHoBHas oOpa3oBaTelbHAs Mporpamma
cpenHero oOmiero oopazoBaHusi (0100peHa pernieHueM (enepabHOr0 y4eOHO-METOIUIYECKOTO
o0berHEeHUS 10 00mmeMy oOpa3oBanuio (mpotokosn oT 28.06.2016 Ne 2/163)) u conmepkanue
yueOHUKOB (enepanbHOro nepeydss Munnpocsemienus: Poccun.

Mopepumsauust KUM EI'D mo OGuonornn Ha ocHoe @I'OC crpoutcss B mapagurme
CHCTEMHO-JICATEIbHOCTHOTO ¥ KOMIIETEHTHOCTHOTO MOAXO00B. [IpemioskeHHble MOAETH 33aHuil,
coOpaHHbIe B OJIOKH M OT/ENBHBIE MOJIYJIH, TIO3BOJISIIOT MIPOBEPUTH HE TOJIBKO MPEIMETHbIC 3HAHUS
U yMEHHsA, HO U TO3HAaBaTEe/IbHbIC YHUBEpPCAJIbHbIC Y4eOHbIE NEHCTBUS: (OPMYIHPOBATH LIENb,
CTaBUTh 33Ja4d; BHIOMpATh CIOCOOBI IO TIOMCKY M pabore ¢ OHMoJornveckoil mHbopmarmei,
CTPYKTYpHpOBaTh W aHAM3UPOBATh €€; CHUHTE3UPOBATh HMEIOIIMECS 3HAHUS; YCTAaHABIMBAThH
IPUYMHHO-CIEICTBEHHbIE CBSI3M; BBICKA3bIBaTh CYXKJEHMS; JIeJlaThb BBIBOJBL, OOHApYKUBAaTh
po0JIeMbl M HAXOUTh CIIOCOOBI UX PEIICHHUS.

KUM EI'D 2023 r. yuuThIBagu IETH M 330a4d y4eOHOTO IMpenMeTa, ero crenuuky,
CIIOXKHBIIYIOCS B TOCIEAHHE TOABl KOHIEHTPUYECKYIOD CTPYKTYpY OCHOBHOTO OOIIEro
U cpegHero oOmero Owuosyorumueckoro oOpazoBanus. OOBEKTaMH KOHTPOJIS BBICTYHAIN
OMOJOTMYeCKHe 3HaHUs, METampeIMeTHble M MpPEeIMETHbIe YMEHHS, HaBBIKM M CIOCOOBI
JESITEIbHOCTH BBIITYCKHUKOB, COPMUPOBAHHBIE NPU U3YUYEHUHU CIEAYIOMIUX pa3AesioB y4eOHOTo
npeamera Ouosioruu: «Pacrenus. bakrepum. I'puObl. Jlumaiinukuy, «KuBotHble», «UemoBek
U €ro 3710poBbe», «O0mas ouonorus». Takoi moIX0/] TO3BOJIHUII OXBATUThH IIPOBEPKON OCHOBHOE
collepkaHue y4eOHOro mpeaMera W o0ecmeduil COAEpKATeIbHYI BalUIHOCTh BBIHOCHMBIM
Ha wuroroByto arrecrannio KUM. B »sk3ameHannonHHod pabore mnpeoOnananu 3agaHUs
no pasgeny «OOmass Ouonorus» (0a3oBbIi M yIIIyOJEHHBI YpPOBHH), IOCKOJIBKY B HEM
UHTETPUPYIOTCS M CHUCTEMAaTH3UpPYIOTCS Haubosiee 3HaYMMble OWOJIOrMYECKHWE 3HaHUS
U TIpeIMETHbIE YMEHHUS, PACCMATPUBAIOTCS KIIOYEBbIE OMOJIOTMYECKHE TEOPHUHU, 3aKOHBI,
3aKOHOMEPHOCTH, a TaKKe BaXHeiline HaydHble (akThl OHOJOTHYECKOW  HayKH,
HPOSIBIISIONIMECS HA BCEX YPOBHAX OPraHU3ALUU )KUBOU MPUPOIBL.

K gncny kimoueBbIX OMONIOIMYECKUX TEOPUM, 3aKOHOB U 3aKOHOMEPHOCTEN, BBIHOCHUMBIX
Ha WTOTOBYIO AaTTECTAIUIO, CJIEAYEeT OTHECTH: KJIETOYHYH), XPOMOCOMHYIO, 3BOJIIOLIMOHHYIO
TEOpUHU; 3aKOHBl HACJIEJICTBEHHOCTH M W3MEHYUBOCTH; HKOJIOIMYECKHE 3aKOHOMEPHOCTHU
pa3BUTHS Pa3HOYPOBHEBBIX IKOCUCTEM U Onochepsl.

[Ipuoputernoit npu koHcTpyupoBanuu KHUM sBngnack HEOOXOAMMOCTh IPOBEPKU
y BBINIYCKHUKOB B@)KHEHIIUX TEOPETHMUYECKHMX U TNPAKTUUYECKUX OHOJIOrMYECKMX 3HAHHM,
c(OpMUPOBAHHOCTH PA3HOOOPA3HBIX TMPEIMETHBIX, METANpPEIMETHBIX HaBBIKOB U YMEHHI,
a TaKKe CrnocoOOB JEATENbHOCTU: YCBOCHHME IOHATUHHOIO ammapara y4eOHOro mpeaMera
«buonorus»; oBnajeHne METOI0JIOTUYECKUMU YMEHUSIMH;, IPUMEHEHNE 3HAaHUM U YMEHUH MpU
OOBSICHEHUN OWOJIOTUYECKUX TPOLIECCOB, SBJICHUH U 3aKOHOMEPHOCTEH, a Takke HX
MPAKTUYECKOM HCIIOJIb30BAHUU; PEUICHHE KOJWYECTBEHHBIX M KAYECTBEHHBIX OHOJIOTHYECKHX
3a/1a4 pa3Iu4HOI0 YPOBHS CIOKHOCTH.

B cogepxanue HTOroBoM »SK3aMEHALMOHHOW pabOThl OBUIM BKIIIOYEHBl 33JaHUS,
IOpOBEPSBIINE NPAKTUYECKHE 3HAHUS W YMEHHMS U3 CIEAYIOIIMX o0jacTell: TIeHeTHKa,
MOJIEKYJIsipHasi ~ OMOJIOTHSA,  CEeJeKUUs  OpraHu3MOB, OHMOTEXHOJIOTHS,  palMOHAJILHOE
IPUPOJIONIOIB30BAHKE, OXpaHa MIPUPOIbI, PU3HOIOTHS U 30POBBIA 00pa3 KHU3HHU YeTOBEKa.

Bce BblHOCHMBIE Ha aTTECTAlMOHHYIO MPOLEAYpPY pa3ieiabl ydeOHOro mpeaMmeTa
«buonorus» B KUM cobpaHbl B ceMb coJiepkKaTeabHbIX OJOKOB.

biok 1 «buonorus kak Hayka. MeToJbl HAyYHOTO MO3HAHUS» KOHTPOJIUPYET MaTepual
0 JIOCTHKEHUSIX OMOJIOTHUH, METOJaX MCCIIEI0BaHMsI, 00 OCHOBHBIX YPOBHSAX OpraHU3aIMH KHBOK
MPUPOJIBIL.



brnok 2 «Knerka kak Onosoruueckas CUCTEMay COACPXKUT 3aJaHUsI, TPOBEPSIIOIINE 3HAHUS
O CTPOCHUH, >KU3HENEATEIHHOCTH, MHOrooOpa3uu KIETOK M BHPYCaX, O 3aKOHOMEPHOCTSIX
HACJIC/ICTBEHHOCTH M HW3MEHYMBOCTH, OO0 OHTOTE€HE3€¢ U BOCIPOU3BEICHHUH OPraHU3MOB,
O CEJEKIMA OPraHM3MOB M OWOTEXHOJIOTHMH, a TaKXKEe YMEHHs YCTAaHABJIHMBATH B3aUMOCBSI3b
CTpoeHUsI W (YHKIMI OpraHOMAOB KJIETKH, paclo3HaBaTb M CPABHMUBATH KJIETKH Pa3HBIX
OpPraHU3MOB, TPOLECCHI, MPOTEKAIOIINE B HHUX, U, KPOME TOTO, BHIBISIET YPOBEHb OBJIAJICHUS
YMEHHEM MPUMEHSATh OMOJIOTMYECKHE 3HAHUS MIPH PELLICHUH 3a]]ay 10 [IUTOJIOTUH.

biiok 3 «Opranusm kak OMOJIOTHMYECKasi CUCTEMay COJECPKHUT 3aJaHusi, IPOBEPSIOIIHE:
3HaHHUA O 3aKOHOMEPHOCTSX HACJIENCTBEHHOCTH W HW3MEHYMBOCTH, 00 OHTOreHe3e
U BOCIPOU3BEJECHUU OpPraHU3MOB, O CEJIEKIMU OpPraHU3MOB M OHOTEXHOJOTUHU; YMEHUS
YCTaHaBIIMBATh B3aMMOCBSI3U MEX]y MPOIIECCAaMU BOCIPOU3BEICHUS OPTraHU3MOB U MPUMEHSThH
OMOJIOrMYeCKUE 3HAHUS MPU PEIICHUH 3aa4 110 TeHETHUKE.

brnok 4 «Cucrema u MHOroo0Opasue OpPraHMYECKOro MHpa» MPOBEPSET 3HAHUS
0 MHOT000pa3wH, CTPOCHHUH, JKUZHEIACATCIILHOCTH W PAa3MHOKEHHUU OPTaHW3MOB Pa3IMYHBIX
ApCTB JKMBOW TMPUPOIBI, a TaKKE€ YMEHHUS CpPaBHUBATh OPraHU3MbBI, XapaKTEpU30BaATh
U OTIPENIETIATh UX MPUHAJICKHOCTD K OMPEIEICHHOMY CUCTEMATUHYECKOMY TaKCOHY.

brnok 5 «Opranusm dYenoBeka M €ro 3I0pOBbE» HAIPABICH Ha OMNPEICIICHHUE YPOBHS
OCBOCHHS CUCTEMBI 3HAHUW O CTPOSHUU U KU3HEEATEIbHOCTH OPraHN3Ma YEJIOBEKa.

brnok 6 «OBomionusa XKUBOM HPHUPOIBI» BKIIOYAET B ceOs 3aJaHus, HalleJICHHbIE Ha
KOHTPOJIb 3HAaHUW O BHUJIE, IBIWKYIIUX CUJIAX, HAMNPABICHUSIX M Pe3yJbTaTax HBOJIOIUU
OpPraHMYECKOT0 MHpa, a TaKkKe YMEHUU OOBSICHATH OCHOBHBIE apoMOP(O3bl B IBOIIOLUU
pacTUTEIBHOTO U )KUBOTHOTO MHPA, YCTAHABIMBATh B3AUMOCBS3b JIBIKYIINX CUJI U PE3YJIHTaTOB
SBOJIIOIHH.

brok 7 «OkxocucteMbl M TPHUCYLIME HM 3aKOHOMEPHOCTH» COACPXKUT 3aJaHus,
HaIpaBlIEHHbIE HA TMPOBEPKY 3HAHUNA 00 JKOJOTUYECKUX 3aKOHOMEPHOCTSAX, O KPYroBOpPOTE
BEIIeCTB B Oumocdepe, a TakkKe YMEHUW YCTAHABJIMBATH B3aUMOCBSI3M OPTraHU3MOB
B 9KOCHUCTEMAX, BBISBISATH IPUUYMHBI YCTOMUMBOCTH, CAMOPA3BUTHS U CMEHBI SKOCHUCTEM.

3amanus 9K3aMEHAIIMOHHOW pPa0OThI MPOBEPSIIOT YCBOEHHE CYIIECTBEHHBIX 3JIEMEHTOB
coJlep’KaHusl Kypca OMOJIOTUU CpeIHEel IMIKOJbI, COPMUPOBAHHOCTH Y BBITYCKHHUKOB HAYYHOTO
MHPOBO33pEHUS U OHOJIOTMYECKON KOMIIETEHTHOCTH, OBJAJCHHE pPa3HOOOpa3HBIMU BUIAMU
y4eOHOIl e TeTbHOCTH:

— BIIaJIcHUE OMOJOTUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOI;

— 3HaHUE OCHOBHBIX METOJOB M3Y4YEHHS >KUBOW TPUPOJIbI, HauOoJee BAKHBIX MPHU3HAKOB
OMOJIOTHYECKUX OOBEKTOB, OCOOCHHOCTEH CTPOCHHS U >KU3HEACSITEIIBHOCTH OpraHu3Ma
YeN0BeKa, THTHEHNYECKUX HOPM U MIPABHII 3I0pOBOTO 00pa3a KU3HH, SKOJOTHUYECKUX OCHOB
OXPaHbI OKPYKAIOIIEH CPEIBI;

—3HaHUWE CYIIHOCTH OWOJIOTMYECKUX  MPOILIECCOB,  SABIECHUH, OOIIEOMOIOTHYECKUX
3aKOHOMEPHOCTEH;

— MOHMMaHHE OCHOBHBIX MOJIOKCHUN OHMOJOTHYECKHX TEOpHid, 3aKOHOB, MPABHJ, TUIOTE3,
3aKOHOMEPHOCTEH, CYIITHOCTH OMOJIOTUYECKUX TIPOIIECCOB U SIBJICHUI;

— YMEHHS Paclio3HaBaTh OMOIOTHYECKHE OOBEKTHI U MPOIIECCH MO UX OMUCAHHIO, PUCYHKAM,
rpagukaMm, auarpaMmaM, a TakKe peliaTh MpocTeimme OWOJIOTHYECKHEe 3a/1a4H,
UCIIONIb30BaTh OMOJIOTHYECKHE 3HAHUS B TPAKTUYECKOH IeATeIbHOCTH;

— YyMEHUSI OMpeNeNsTh, CpPaBHUBATh, KIACCUPUIIUPOBATh, OOBSICHATH OHUOJIOTHYECKHE
O0OBEKTHI, SIBIICHUS U MPOIIECCHI;

— yMEHUSI  YCTaHaBIIMBaTh B3aUMOCBSI3U OpTaHU3MOB, MPOIIECCOB, SIBJICHUH,
a TakKe BBIIBIATH OOIIME W OTIMYUTENbHBIE MPHU3HAKH, COCTABISATH CXEMBbI MHIIEBHIX
LeTneil, IPUMEHATh 3HAHUSI B U3MEHEHHOW CUTYallUH;

— YMEHHUS CaMOCTOSITEIbHO OIEPUPOBATh OHMOJIOTHYECKUMH TOHSATHSIMH, OOOCHOBBIBATH
U O0BSCHATH OMOJIOTUYECKUE TPOIIECCHI U SIBJICHUS, TPAMOTHO (JOPMYIUPOBATH CBOM OTBET;



— YMEHMsI IPUMEHSTh 3HAHUSA B HOBOM CHTyallMd, YyCTaHaBIMBATh NPUYUHHO-CIIEICTBEHHbIE
CBS3M, AaHAJIU3UPOBATh, CUCTEMATU3UPOBATh W HUHTETPUPOBATh 3HAHUS U3 IMPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA, (POPMYIMPOBATH BBIBOBI U JIENIaTh IPOrHO3bI;

— YMEHHsI peuiatb OWOJIOTMYECKHE 3a/laud, OICHWBATh M MPOTHO3MPOBATH OMOJOTHYECKHUE
IPOLIECCHI, IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.

Kaxp1if BapuaHT 5K3aMEHAIIMOHHON PabOThI COCTOSUI U3 IBYX YaCTe M BKIIOYAJ B ceOs
29 3amaHuii, pa3aMuUHBIX 0 (hOpMe MPEIbSBICHUS, YPOBHIO CIIOKHOCTH U CIOCO0AaM OLIEHKH.
3aganus B KUWM rpynnupoBannch B 3aBUCHMOCTH OT TPOBEPSEMBIX BHJOB Y4eOHOMH
JESITeIbHOCTY M B COOTBETCTBMM C TEMaTMYECKOW IPHHAJICKHOCTBIO, OTPaKEHHOU
B cnenudukanun KM u xonudukarope.

Yacte 1 comeprkana 22 3amanusi 6azoBoro (14 3amaHuii) ¥ MOBBIIIEHHOTO (8 3a1aHMiA)
YPOBHEH: C MHO)KECTBEHHBIM BBIOOPOM OTBETOB U3 MPEUIOKEHHOTO CIHICKA C PUCYHKOM HIIH 0e3
HEro; Ha YCTaHOBJIEHHUE COOTBETCTBUS 3JIEMEHTOB C PUCYHKOM WIJIM O€3 Hero; Ha yCTaHOBJIEHUE
MOCJIEI0BATENbHOCTY CUCTEMAaTUUYECKUX TAKCOHOB, OHOJIOTMYECKHUX OOBEKTOB, IPOLECCOB,
SBJICHU; Ha pelleHue 0a30BbIX OMOJIOTMYECKHX 3ajlay M0 LUTOJIOIMU M T€HETHKe; Ha aHaJIu3
pUCYHKa M OIpelesieHue OOBEeKTa; Ha JIOTOJIHEHHE HeAOCTaroule WHpopManuu B TaOJHIIE,
Ha aHanu3 uHoOpMalUH, IPeICTaBIEHHON B rpaduyeckoil miu Tabin4Hoi Gopme.

OtBeThl Ha 3anaHusd 4yacTH | (KpaTKuUH OTBET) JaBalIMCh B BUJE COOTBETCTBYIOLIEH
3allUCH B BUJIE CJIOBA (CIOBOCOYETAHMS), UMCIIA WU MTOCIEI0BATEIbHOCTH IUdp, 0e3 npobdesoB
U pa3lieMTENbHBIX CUMBOJNOB. OIlleHMBaHME NPABWIBHOCTH  BBINOJHEHHS  3aJlaHuUM,
IpeIyCMaTpUBAIOIINX KpPaTKUMl OTBET, OCYHIECTBISUIOCh C HCIIOJIb30BAaHUEM CHELHMaIbHbBIX
anmnapaTHO-NPOrPAMMHBIX CPEJICTB.

Yacte 2 cocrostia U3 7 3aJaHuil C pa3BEpPHYTHIM OTBETOM MOBBIIMIEHHOrO (JIMHUS 23)
U BbICOKOro (JIuHUU 24-29) ypOBHEH CIIOKHOCTH, HpPENNOJIaraBIIUX OT TpPeX A0 JEBATU
3JIeMEHTOB. Pa3BepHyTble OTBETHl MPOBEPSUIUCH IO KPUTEPUSM SKCIEpPTaMU IPEIMETHBIX
Komuccuii cyobekToB Poccuiickoii ®denepanuu U OLEHUBAIWCH MaKCHUMajlbHO B 3 Oamna.
3aganus 3Toi yacTH paboThI ObUTH HALlENEeHbl Ha BhIABICHNUE U TU((HEepeHIHAINIO BHITYCKHUKOB
C XOpoIel U OTIIMYHON OMOJOTUYECKON TTOATOTOBKOM.

MaxkcuManbHbIN epBUYHBINA 0ajlT 32 BHIOJHEHHE 3K3aMEeHallMOHHONW paboTel — 59.

Bxutouenue B sK3aMEHAIIMOHHYIO paboTy 3aJjaHUi Pa3InYHOIo TUIIA U YPOBHSI CJIOKHOCTH
MO3BOJIMJIO ONPEENIUTh CTENEeHb MOATOTOBKHM Kaxkaoro ydactHuka EI'D u nuddepenunponars
aTTECTYEeMBIX 0 YPOBHIO MX FOTOBHOCTH K JaJbHEHIIEMY HPOJOJKEHHIO O0y4eHHs Ha YpOBHE
npodeccroHaIbHOro (BBICIIETr0) 00pa3oBaHMs. PaBHOLIEHHOCTh BapHAaHTOB 3K3aMEHAIlMOHHOW
paboTel  oOecrieunBanIach COONIOACHHEM OJMHAKOBBIX KOJMYECTBA M THUIOB  3a/IaHUU,
NPOBEPSIBILIMX YCBOCHUE MHBAPUAHTHOTO s1/ipa (0a30BbIi ypOBEHB) U BAPUATUBHOTO (IIPOQHIIBHBIHN
YPOBEHB) COAEPKAHUS Pa3/IeIOB IKOJIBHOTO Kypca OMOJIOTHH CPEAHETo 00111ero 00pa3oBaHusl.

N3menenns B KM EI'D 2023 r. B cpaBaenunu ¢ KUM 2022 r. umenu ToueyHbINA XapakTep.

PaccmoTpum nsmeneHus1, BHeceHHbIe B 4acTh 1 KM,

B a1y wacte KM Obu1a BKIIOUEHa JOMOJHUTENbHAS JHHUA 3alaHuil. B pesynbraTe
oOmiee KOJIMYECTBO 3aIaHUi JacTH | yBEMYWIIOCH JI0 22, 9YTO aBTOMATHYECKH YBEITUIHIIO ¢ 28
1o 29 obmree konnuecTBo 3aaanuii Bcero KUM EI'D.

OOpa3uoM 11 W3MEHeHMH BbICTynal Moayip 1o Teme «Kierka u opraHuszmy,
COCTOSIBILIMIT M3 YETBIPEX Pa3HBIX 110 CIOKHOCTH U (hOpMe TpeICTaBICHuUS 3aianuii (TuHun 5-8),
arpoOupoBanHubiii B 2022 1. 1o ananoruu B yacth 1 OBLIM BKJIIOYEHBI JBA HOBBIX MOIYJS IO
6nmokam «CucTeMa M MHOrooOpaszue OpraHu4eckoro Mupa» u «OpraHusM 4YeloBeKa H €ro
310poBbe». KakIplii MOIynb COCTOSI U3 4YEThIpeX 3aJaHuil pa3HbIX MO (GopMe U YpPOBHIO
CJIO)KHOCTH: 3aJlaHW€ OTKPBITOM (POpMBI Ha aHAIM3 PUCYHKA M ONpejAeieHHe M300pakeHHOTro
o0BeKTa WJIM TMpollecca; 3aJaHue Ha YCTAHOBJIEHHWE COOTBETCTBHSI C PHUCYHKOM; 3a/IaHue
C MHOXECTBEHHBIM BBIOOpOM (C pPHUCYHKOM WM 0e3 Hero); 3aJaHHe Ha YCTAHOBJICHHE
MOCIIEI0BATEIHLHOCTH OMOJOTHYECKHX OOBEKTOB, MPOLECCOB, siBIeHUN. B pesynbrare wacts 1
KUM crana conmepxxarenbHO Ooniee CTPYKTypupoBaHHOW. JIMHMHM 1o Oiiokam «DBOIIOIHS
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u  «OKoNOoTus» OcCTamuch 0e3 wu3MeHeHuH. CoXpaHWINCh Takxke 3afgaHuss JuHua 21
(20 B mpexxHEN MO/IEN) — 3aII0JIHEHUE TaOIULbl — U TMHUM 22 (21 B mpekHel MOJeNnn) — aHaIu3
pe3yJbTaTOB SKCIIEPUMEHTA 10 TpaduKaM U TaOIHIIaM.

Mogyne Onoka «Cuctema W MHOrooOpasue opraHuueckoro mupa» (auHuu 9-12)
MPEJICTaB/IsT KOMOMHAIIMIO JBYX TeMaThueckux paszzaenoB: «Pactenus. ['pulsbl. Jlumaiinuku»
(2 3amanus) u «KuotHbie» (2 3amanus). Tak, ecniu B8 KUM 3ananus nmunuit 9 u 10 nposepsuin
comepxanue 1o pazaeny «Pactenus. I'puOwi. Jlumaitnukw», TOo 3amaHus jauHud 11 m 12
NpoBEpsIM 3HaHUS 1o paszneny <« KuorHbie». W HaoOoOpoT, ecnu mepBble ABa 3aaHUsA
MIPOBEPSUIM 3HAHUS 10 pazzaeny <« KuBOTHBIE», TO JBa CIEAYIOMIUX 3a/aHus ObUIM MOCBSALICHBI
pacTeHusiM, rpudaM U JTUIIATHUKAM.

biok «Opranusm desoBeka U €ro 310poBbey» (3amanus 13—16) — tpetuit Mmoaynp yactu 1
9K3aMEHAIIMOHHON PaboThI; OH, KaK M JIBa MPEAbIAYIINX, COCTOSUT U3 4 3aaHui, HAPaBIEHHBIX
Ha MPOBEPKY 3HAHUUN CTPOEHUs, PYHKIMOHUPOBAHUS OpraHU3Ma 4ejOBeKa, HauMHasl C YpOBHS
TKaHEW W 3aKaH4YMBas YPOBHEM OTJIENbHBIX cucteM. Kpome Toro, 3aech MpoBepsuiMCh 3HAHUS
BOIPOCOB TUTHEHBI U IPUEMOB OKa3aHUsI IEPBOM MEIUITMTHCKOM TOMOIITH.

Paccmotpum nzmenenus B yactu 2 KIIM.

N3 uvactu 2 paboThl HCKIIOYEHA IMHUA 24 — 3aJaHus HAa aHallU3 TEeMaTUYECKOM
Ounonornveckor nHpopManuu (HaXoXKIeHUE OMOJOTHYSCKHUX OIMMUOO0K). 3amanus 23 u 24 Obun
O0OBeMHEHBI B MHUHU-MOJYJb (€IUHBIM COJEepXKATeNbHBI KOHTEKCT), HamlpaBlIeHHBIN
Ha TPOBEPKY C(HOPMUPOBAHHOCTH METOMOJIOTUYECKAX YMEHUH W HABBIKOB, CBS3aHHBIX
C TOCTaHOBKOW, MpPOBEJACHHEM M aHAJIM30M JaHHBIX, NPEICTABICHHBIX B OHMOJIOTMYECKOM
IKCIIEPUMEHTE.

3amanust 25-29 ObUIM MpeACTaBlICHbl TPAAUIMOHHBIMU MOJECISIMH M POBEPSIIH
coJepkaHue, 3asBiieHHOe B cnenudukanuu. Kak u B mpensiaynme roapl, JUHUU 26 1 27 Obutn
MPEJCTaBICHbl  33/JIaHUSMH  TTOMCKOBOTO  (9BPUCTHYECKOI0) XapakTepa, TpeOOBaBIIMMU
OT YYaCTHUKOB 3K3aM€Ha IMPOSIBIICHUS CIOXHBIX aHATUTHUUYECKUX YMEHHH U CUCTEMHBIX 3HaHUMN
OHMOJIOTUH C IPUBJICYCHUEM OMPEICICHHBIX TEM U3 XUMHUU U (DU3HUKH.

DOK3aMeH MO OMOJOrMHM BOCTPEOOBAH CpEeAM BBITYCKHUKOB M MHOTHE TOABI BXOJUT
B YHCJIO CaMbIX MOMYJISIPHBIX SK3aMEHOB I10 BBIOODY.

B EI'D 2023 r. no Ouonoruu npuHAau yyactue 6osee 114 Thic. yenosexk.

Pesynbrarer EI'D no Ouonorun 2023 r. conoctaBuMsl ¢ pesynbraramMu EI'D mocnennux
TpEX JIET.

Cpennnii TectoBblii 6ay1 B 2023 . coctam 50,8. Bo3pocia noiist y4acTHUKOB K3aMeHa
¢ pesynpTaTamu B Auanazonax 61-80 u 81-100 6amnoB. Takyke BO3pOCIO YUCIO CTOOAIITFHUKOB
EI'D, pacmmpunace reorpadusi perHoHOB, B 00pa30BaTEIbHBIX OpPraHU3AIMIX KOTOPBIX €CTh
crobamubHuku EI'D no 6uonorum.

MunnManpHbIi 6amt B 2023 1., Kak U B TMPEABIYIINE TOABI, COCTaBMI 16 mepBUYHBIX
u 36 tectoBeIX OaytoB. long ysactHukoB EI'D mo Ouosoruu, He HaOpaBIIMX MUHUMAJIbHOTO
KomdecTBa 0aiioB, B 2023 r. coctaBmina 19%, 4TO COOTBETCTBYET aHAIOTUYHOMY ITOKA3aTEIt0
IIPOLUIBIX JIET.

bonee 30% yuactaukoB EI'D 2023 r. mokazanu pe3ynbrarsl B quanazone 61-100 6amwios.

DOK3aMeHaIMoHHas padoTa MpeaycMarpuBajia MPOBEPKY 3HAHMM, a TaKkKe Pa3IMYHbIX
BUJIOB YMEHHUH U CIIOCOOOB JIEATENBHOCTH 00yJarOIINXCS.
B pabote OblIM mpeacTaBieHbl 3aJaHUs Pa3HBIX YpoBHeW cioxHocTH. Ha Ga3oBom
YPOBHE MPOBEPSUTUCH:!
—  BIJIaJileHHe OMOJIOTUYECKOI TEPMUHOIOTHEH U CUMBOJINKOM;
— 3HAHHE OCHOBHBIX METOJOB M3YYEHHUS >KUBOM IMPHUPOAbI, HauOOIee Ba)XHBIX MPHU3HAKOB
OMoNOrNnYecKuX OOBEKTOB, OCOOEHHOCTEH OpraHM3Ma YeJlOBEKa, TMTMEHHYECKUX HOPM
U MpaBWJI 37J0POBOT0 00pa3a JKU3HU, SKOJIOTHYECKUX OCHOB OXPaHbl OKPYXKaIOIIEH Cpe/ibl;
— TIOHUMaHHWE OCHOBHBIX MOJOXEHUH OWOJIOTMYECKUX TEOPHH, 3aKOHOB, MPaBWJI, THUIIOTE3,
3aKOHOMEPHOCTEH, CYIIHOCTH OMOJIOTHUECKUX MPOLIECCOB U SIBICHUM;



— yMeHHus KJIacCU(PHUIMPOBAaTh U PACIO3HABATh OMOJIOTHYECKUE OOBEKTHI MO0 WX OMHUCAHUIO
U PUCYHKaM, periaTh IpOCTeHIe OMOIOTUYECKUE 3a/1a4H, UCIIOIh30BaTh OMOJIOTHIECKIEC
3HAHMS B IPAKTUYECKOMN JACSATEIBHOCTH.

Ha moBBIIIIECHHOM ypOBHE MPOBEPSUIOCH OBJIAJICHHE OOydarommMmucs 0oJiee CIOXKHBIMU
1 pa3HooOpa3HBIMU BHJIaMU YI€OHOH JESITEIBHOCTH

— BBUICTATH  CYIIECTBEHHBIC  TPHU3HAKKM  OMOJOTHYECKHX  IPOIECCOB,  SBICHUIA,
KOHKPETH3UPOBATh O0IIEOMOIOTUUECKHIE 3aKOHOMEPHOCTH;

—  OMpEeNATh, CPABHUBATH OMOJIOTUYECKUE OOBEKTHI; OOBSICHSATH MPOIIECCHI;

— YCTaHaBJIMBAaTh B3aUMOCBS3M OPraHU3MOB, IIPOIIECCOB, SBJICHUMW; BBIABIATH OOIINE
U OTJIMYUTEIIbHBIC TPHU3HAKU; COCTABIATh CXEMbl MHINEBHIX IICTCH; MPUMEHSTHh 3HAHUS
B U3MEHEHHOM CUTYaIlUH.

3aaHusl BBICOKOTO YpPOBHS MPEIyCMATPUBAIN CBOOOMHBINA pa3BEpHYTHI OTBET M OBUIH
HaIlpaBJICHbI Ha BBIABJIICHHE CPOPMUPOBAHHOCTH YMECHHIA:

—  CaMOCTOSITEIBHO OMEPUPOBATH OMOJOTUUECKUMH MOHSATUAMH, 00OCHOBBIBATh U OOBACHSITH
OHMOJIOTHYECKHE MPOLIECCHI U SBIECHUS, TPAMOTHO (DOPMYIHPOBATH CBOM OTBET;

— TPUMCHSTH 3HAHUS B HOBOW CUTYallMW; yCTAaHABIMBATh NPUYUHHO-CIICJACTBCHHBIC CBS3H,
aHAJM3UpPOBaTh,  CHCTEMATH3UPOBATh W  WHTETPUPOBATH  3HAHUSA, 0000111aTE
1 (GOPMYIIUPOBATH BBHIBOJIBI;

— pemiaTh CJIOXHbIC OMOJIOTUYECKHUE 3a/1a4d, OIICHUBATh U MPOTHO3HPOBATH OMOJIOTHYECKUE
MIPOIIECCHI, IPUMEHSATh TEOPETHUSCKUEC 3HAHUS HA TIPAKTHKE.

Kak oTmeueHo Bbllle, SK3aMEHAllMOHHAs paboTa COCTOSIa U3 CEMU COJEpPKaTEJIbHBIX
0JI0KOB.

bnok | «buonozusa kak nayka. Memoowt HAy4HO20 NOZHAHUA» KOHTPOIUPYET MaTEepUall
0 JOCTH)KEHHSIX OMOJIOTMM, METOJaX HCCIIEI0BaHMsI, OCHOBHBIX YPOBHSX OpPIraHU3aLMM KUBOH
IPUPOJIbI, €€ OCHOBHBIX MpHu3Hakax. CpeaHUi MPOLEHT BBHINOJHEHUS 3a/JaHUi 3TOro OJ0Ka Ha
0a30BOM ypOBHE cOCTaBUI 73.

B 3amanuax numHMM 1 HeoOXoAMMO ObUIO OINPEAETUTh METOAbl HAyKH, YPOBHU
OpraHM3al1H )KUBOTO U IPU3HAKH KUBBIX CUCTEM.

B T0 xe Bpemsa no teme «MeTobl TO3HAHMS KUBOW NMPUPOJB» 3aTPYIHEHHE BBI3BAJIO
3aJjaHue JUHUU 1, B KOTOPOM TpeOOBaJIOCh OMPEAETUTh YaCTHOHAYYHBIM METO]I, UCIIOIb3yeMbIii
JUIsL ONPENENICHNs XapaKTepa HacleJOBaHHUsS JalbTOHHU3MA y 4YeJIOBE€Ka B Psy IOKOJIEHUN
(reneanornueckuit). Beimonnenue cocraBuino 47,1%. 3agaHue, npoBepsiollee 3HAHUE
OMOTEXHOJIOTMH, BHITOJHIIN JHIIb 45% y4acTHUKOB 3K3aMeHa.

[Ipumep 3ananus

1. PaccmoTpuTte Tabnuimy «bronorus — KOMIUIEKCHast HayKay U 3allOJHUTE SYeiKy, BIIUCAB
COOTBETCTBYIOLUI TEPMUH.

Paznen OnoJiornu IlpenmeT u3yueHus
AHaTomus CtpoeHune OpraHoB, CHCTEM OPTaHOB M OpPraHU3Ma B I1eJIOM
? Hcnonp3oBaHne OpraHu3MOB B TMPOMBIIUIEHHOM IPOU3BOJACTBE
IPOAYKTOB IUTaHMS U JICKApCTB

OrtgeT: (OnoTexHOIOTHS)

OnpeneneHHble 3aTpyIHEHHUS B JUHUM | BBI3BAIM TaKKe 3a/laHus, NPOBEPSIBIINE
IIPU3HAKN KUBBIX CHCTEM.

B 3amanusx nuHuM 22 y4acTHHUKHM JIOJDKHBI OBUIM MpOaHaIM3UPOBaTh Tpaduku,
TaOJMMYHBIE PEe3yNbTaThl, AMAarpaMMbl M caenarbh BbIBOA. C STUMM 3aJaHUSMHU CIPABUIIHMCH
B cpeaHeM 72% y4yaCTHHKOB, YTO TaKXK€ COOTBETCTBYeT 0a3oBoMy ypoBHIo. [IpuBenem mpumep
3aJaHMs Ha aHAJU3 MUIIEBOr0 palMoHa YIIACTOW COBBI, KOTOPOE BHIMOJIHUIM Ha 2 Oamna 48%
Y4aCTHUKOB HK3aMEHa.



[Tpumep 3amanus

22. llpoaHanm3upyiite amarpaMMy, Ha KOTOpPOW TpEACTaBIeHa A0S MOJNEBOK B 3WMHEM
pammone ymactoi coBsl B 2010-2015 rr., onpenenéHHas Mo Hai/IEHHBIM OCTaHKaM CKEJIETOB TOJIEBOK
B morajikax (HemepeBapeHHBIX OCTaTKaX €/Ibl, OTPHITHYTHIX COBOH ).
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BriOepute Bce yTBepKIEHHSA, KOTOPbIE MOXHO CGOPMYIHPOBaTh HA OCHOBAaHMU AaHaIM3a
MpeJCTaBICHHBIX JAaHHBIX. 3alUIINTe B OTBETe LUQPBI, IMOJ KOTOPHIMH YKa3aHbl BBIOpaHHEIC
YTBEPKACHUS.

1) 3umoit 2010-2011 u 2014-2015 TT. OCHOBY paIfioHa YIIACTON COBBI COCTABIISUIN HE TTOJIEBKH.

2) Honmymsitms mon€Bok Ob1a MuHIMansHOU 3uMoit 2010-2011 u 20142015 rr.

3) B panmoHe ymacThIX COB YMCIIO TOJIEBOK 3aBUCHUT OT MX YHCICHHOCTH B apeaye (KOHKpPETHOU
MECTHOCTH).

4) PannoH ymacTo COBBI 3aBUCHUT OT TEMIIEPATyPHOTO PEKUMA 3UMOM.

5) Yarie Bcero mosi€BKY CTAHOBUIIMCH MHIIEH yiacToi coBbl 3umoit 20112012 rr.

OtBet: _ (15)

Ha noBbItieHHOM ypoBHE 3HaHUSI O METO/IaX MO3HAHUSI YKUBOUW MPUPOIABI U OCOOCHHOCTSIX
SKCHEPUMEHTAIBHOTO METO/JAa MPOBEPSUIUCh B 3aJaHUAX JHUHUM 23. YUYaCTHHKM 3K3aMeHa
JIOJDKHBI  OBUTA  OTIPECNIUTh HE3aBUCHUMYIO W 3aBHUCHMYIO TEPEMEHHBIE B OJKCIEPUMEHTE,
c(hopMyIUpOBaTh HYIEBYIO TUIIOTE3y, OCOOCHHOCTH MOCTAHOBKH OTPUIIATEIHHOTO KOHTPOII,
ero nenb. C 3TUMU 33JaHUSAMU CHPABUIUCH B cperHeM 46% y4acTHHUKOB, YTO COOTBETCTBYET
3asBJICHHOMY YPOBHIO CJI0KHOCTH.

Y4yacTHUKH 3K3aMeHa B CBOMX pPa3BEPHYTHIX OTBETaX IMPOJEMOHCTPUPOBAIN YMEHUS
AQHAIM3UPOBATh  pPE3YNbTAaThl  JKCIEPUMEHTa,  OOBSICHATH  HAONIOJAaeMble  SIBICHUSA,
bopMyIUpPOBaTh TUMOTE3Y U OCOOEHHOCTH OTPHUIATEIHFHOTO KOHTPOJISl. AHAIU3 TMOJTYYCHHBIX
pe3yNbTaTOB CBHJIETENHCTBYET O TOM, YTO MHOTHE OOYYalOIIUEcs BIAJCIOT MaTepuaioM
0 OMOJIOTHYECKUX HAyKaX, METOJaX UCCIEOBAHUS U 00 YPOBHSIX OPTaHU3AIIUN KUBON TIPUPOJIBI.

Opnnako psij 3alaHuid 3TOM JTMHUU BBI3BaJI OIIpeelIeHHbIE 3aTpyAHeHus. Tak, 3aanue 1no
aHAJIM3y OCHOBHOTO OOMEHa Yy JIOMAIlHeW MBIIIA BBIMONHWIM W noinydwm 1 Oamr 23%,
2 6amna 26%, 3 6amta 9% y4acTHHKOB.



[Tpumep 3amanus

23. DKCHepuMEHTATOp peIni H3y4uTh MPOIECCHl OCHOBHOTO oOMeHa (0oOMeHa BeIIecTB)
y nmomoBoi Mbrmi (Mus musculus). Jlas 3Toro OH BBOAWI B OpIOIIHYIO TOJIOCTH MBIIIAM
(U3UOTOTHYECKHI PACTBOP C TOPMOHOM IUTOBHIHOW JKENe3bl B Pa3HBIX JTO3MPOBKAX W KOPMHJ UX
(bMKCUPOBAaHHBIM KOJIMYECTBOM KopMa. (B HOpMe y MBI CHHTE3HpYyeTCs B CYTKU 15 MKT TOpMOHAa.)
Pe3ynbTathl SKCIIEpUMEHTA TIPEICTABICHBI Ha TpaduKe.

+30

+20

OcHoBHo 0bMeH (%)

HopMa

0 20 40 80 100

KonuuecTeo go6asneHHoro ropmoHa (MKr)
Kakyto myresyio  eunomesy* cMor chOpMYIHMpOBaTH HCCIEAOBaTeIb Mepell MOCTAHOBKOW
skcriepuMenTa? OOBACHUTE, TMOYEMY IJIS KaXKIAOW ITO3UPOBKM TOPMOHA HEOOXOIMMO HCIOJIB30BATh
TPYIIY MBIIIEH, a He 0aHy 0c00b. [loueMy pe3ynbTaThl SKCIIEPUMEHTA MOTYT ObITh HEJOCTOBEPHBIMH,
€CITH CTABUTD DKCIIEPUMEHT Ha MBIIIAX Pa3HBIX BUIOB?
* Hynesas zunomesa — npunHumaemoe no YMOIYAHUIO NPEONONOACEHUE O MOM, YMO He CYuecmseyem
CB853U MedAHCOY 08YMsL HADIOOAeMbIMU CODLIMUAMU, peHoMeHaML.

Onemenmuvl omeema:

1) HyneBasi TUIOTE3a — WHTEHCHBHOCTH OCHOBHOIO OOMeHa (MHTEHCHBHOCTh OOMEHa BEILECTB)
HE 3aBHUCHUT OT KOJMYECTBA FTOPMOHA (KOHIIEHTPALIMK TOPMOHA);

2) UCIIOJIb30BAHME IPYIIIBI MBILICH MOBBIIACT JOCTOBEPHOCTh PE3yIbTaTOB (YMEHBIIACT MTOTPELUIHOCTh
H3MEpEHHS)

WJIN wucnonp3oBaHWe TPYNIbl MbIMIEH HCKIOYAET BIMSHUE WHAWBUAYAIbHOH HN3MEHYMBOCTH
Ha pe3yibTar;

3) peaxuusi pa3HbIX BUIOB MBILICH HA TOPMOH MOXKET Pa3inyaThCs

WNJIN pazHbie BUIBI MBIIIEH MOTYT UMETh Pa3IMYHYI0 CKOPOCTh OCHOBHOTO 0OMEHa;

4) 3aBUCUMOCTh MEX/y HHTCHCHBHOCTHIO OCHOBHOTO OOMEHa (MHTCHCHBHOCTHIO OOMEHA BEIIECTB)
Y KOJINYECTBOM rOopMoHa (KOHIIEHTpalxel TOpMOHa) He yAaCTCsl YCTAHOBUTH B SIBHOM BHUJIE.

bnoxk 1l «Knemka kak Ouonocuueckasa cucmema». B 3agaHusx storo O1oka
MPOBEPSUIMCH 3HAHUS O CTPOCHUH, KU3ZHENACATENHHOCTH M MHOTOOOpa3HH KIETOK, a TaKke
YMEHHsI YCTaHABJIUBATh B3aMMOCBSI3b CTPOCHHS U (DYHKIIMH OpraHOUIOB KJIETKH, PAclO3HABATh
U CpaBHUBATh KIIETKH DPa3HBIX OPTaHU3MOB U TMPOIIECCHI, MPOTEKAIONINE B HHUX. DTH 3HAHUS
MPOBEPSUIMCh 3aJaHUSIMH HAa 0a30BOM, TIOBBIIICHHOM U BBICOKOM YPOBHSIX CJIOXKHOCTHU
B COBOKYITHOCTH B JIMHUAX 2, 3, 5, 6, 7, 8, 21, 24, 25, 28. OgHako B KaXKJIOM 3K3aMECHAITMOHHOM
BapHaHTe Ipeasaraiock He 6osee 6 3aAaHUi 110 3TOMY OJIOKY.

Y4acTHUKH 9K3aMeHa MPOIEMOHCTPUPOBAIIN:

— 3HAHWE CTPOCHUS KIETKH W €€ OPraHOWJOB, CYIIHOCTH OHMOJOTMYECKHX IPOIIECCOB
U SIBJICHHI B KJIETKE, COBPEMEHHOMN OHOIIOTMYECKON TEPMHHOJIOTHH 110 uTooruu (45—76%);

— YMEHUS OOBSICHITh €IMHCTBO KUBOW M HEXXKUBOW MPUPOJABI U YCTAHABIUBATH B3aUMOCBSI3U
CTpoeHUS ¥ PYHKIIHI OpPraHMYECKUX MOJIEKYI, OpPraHoua0B KieTku (77%);

— YMEHHME pemaTh 3aJaud Pa3jIu4HOW CIIOKHOCTH MO LUTOJOTHUU: XUMHYECKOMY COCTaBY
KIIETKH, TEeHETHYeCKOW WH(POpMAIlMU, CTPOCHUI0 XPOMOCOM, XPOMOCOMHOMY Habopy
COMAaTHUYECKHUX U TMOJOBBIX KIETOK (62%);

— YMEHHE paclo3HaBaTh MO PUCYHKY KJIETKH OPTaHU3MOB Pa3HBIX L[APCTB, OPTaHOU/bI KIIETKH
(60-86%);

— YMEHHE aHaJIU3UPOBATH PE3YyIbTAThl OMOIOTUYECKUX HKCIEPUMEHTOB, HAOMIOIEHUHN O UX
onucanuio (64%) u ap.



B gactu 1 Ha 6a30BOM M MOBBIIEHHOM YPOBHSX B JIMHUSIX 5, 6 Tpenarajivuch 3agaHus
B BHJE EAMHOTO MOJYJIsl C HCIOJb30BAHUEM OJHOTO pHUCYHKa. B 3amanusx muHuu 5
IPEeUIarajoch ONPEAEIUTh KIETOYHYIO CTPYKTYpy, Ipolecc, MPOTEKarollMi B KIETKE, WIH
XMMHUYECKOE BEIIECTBO, a B 33JJaHHSIX JIMHUU 6 — yCTAHOBUTH COOTBETCTBUE MEXAY YKa3aHHBIMH
Ha PHUCYHKE CTPYKTYypaMH WM IPOLECCAMHU M HUX XapaKTepUCTHKaMu. Takas KOMIIOHOBKA
3aJaHUii TO3BOJISTIa MPOBEPUTH HE TOJBKO YMEHHE paclo3HaBaTh MO PUCYHKY KICTOYHBIC
CTPYKTYpPbI WM Ipoliecchl 0OMEHa BEIIEeCTB, HO U YMEHHME YCTaHABIMBAaTh B3aUMOCBS3b 3THX
CTPYKTYp HJIU MIPOIIECCOB C UX XapaKTepHBIMHU Npu3HakaMu. CpeaHue pe3yabTaThl BHITOJTHEHHS
9TUX 3aJaHUil BIIOJHE COOTBETCTBYIOT 3asfBIIEHHOMY YpOBHIO: Ha 0a3zoBoM — 55-76%;
Ha MOBBIICHHOM — 42—44%. OaHaKo OTAeNbHbIC 33/1aHUs BBI3BAIN 3aTPYyTHEHHUS.

[IpuBenem npumep.

Paccmompume cxemy u eplnoinume 3a0anusn 5 u 6.
CBetoBan ¢asa TemHoOBasn

KBa,.,

T CBery BO36YyXaeHue
anekTpoHa Hepr,
xnopodunna \

3NEKTPOH
(nepemelyaercs
B xnopodwunn)

cTpoma

5. KakuM HOMEpOM Ha cxeMe 0003HaueH HCTOYHHUK HEOPraHMYeCKoro yriepoaa?
Ortser: @)

6. YCTaHOBUTE COOTBETCTBUE MEXKIY XapaKTePUCTHKAMM U BelllecTBaMU (POTOCHHTE3a, 0003HAUCHHBIMU
Ha cxeMme BbIe Iudppamu 1, 2, 3: K Kaxa0l MO3UIMH, AAHHOW B IEpPBOM CTONOIE, MOmOepute
COOTBETCTBYIOIIYIO MTO3UIMIO M3 BTOPOTO CTONOMA.

XAPAKTEPUCTUKU BEHIECTBA ®OTOCHUHTE3A
A) obecnieunBaeT sHEprueil TEeMHOBYIO a3y 1) 1
B) cunTe3upyercs B pe3ynbTaTe HUKINYECKUX PeaKLnil 2) 2
B) sBnsercst moOOYHBIM MTPOTYKTOM CBETOBBIX PEaKIHid 3) 3

I') oOpa3syercs B pe3yibTare GOTONM3A
1) cunTe3upyeTcs B pe3yibTare GochopruInpoBaHus
E) sBiseTcs MIeCTHYTICPOTHBIM CaXapoM

3anuiuTe B TaONUIly BRIOpaHHbIE HU(PHI O] COOTBETCTBYIOUIMMU OYKBaMH.
Orper: A|B|B|T|A|E
TBeT: 1132213

3a BbINOJMHEHUE 3aJaHUd 5 MakcuMalbHbll 1 Oamn momyumnu 49% ydacTHUKOB,
a Mo 3aJaHuI0 6 pe3ynbTaThl paclpeleIUINCh CIEAYIOIUM 00pa3oM: CpelHUN MNpPOIEHT
BBITTOTHEHMS — 36; 1 0amr — 16%; 2 6anna — 28%.

Huskue pe3ynbTaThl MOMy4YEHBI 32 BBIMOJTHEHHUE 3a/laHUsl JTUHUH 7 C MHO>KECTBEHHBIM
BBIOOPOM (C PUCYHKOM) 0a30BOTO YPOBHS CIOKHOCTHU IO TeMe «XHUMHUYECKUNU COCTaB KIECTKH.
B 3amanum TpeboBanoch MO PUCYHKY pacmo3HaTh BoMHYI0 crnupans IHK u ompenenuts
COOTBETCTBYIOIIME €l MoHATHSA. CpeaHuil TPOILEHT BBIMOTHEHUS cocTaBuia 49, mpu 3Tom 1
u 2 6anna nomyumiu 1o 33% y4acTHUKOB.




[Ipumep 3ananus

7. BeiOepute Tpu BEpHBIX OTBETa M3 IIECTH U 3alUIIATE B TAONUIy UGPHI, MOA KOTOPHIMU OHU
ykasanbl. Kakue u3 mpuBeIeHHBIX MOHATHI OTHOCST K M300paxEHHON Ha PUCYHKE CTPYKTYpe?

1) BOmOpOIHBIE CBSI3U
2) TENnTHIHbIE CBS3H

3) HYKJICOTHIBI

4)  aMHHOKHCIIOTBI

5) KOMIUIEMEHTapHOCTh

6) mucynb(UIHBIE MOCTHKH

OTBeT:

Ha mnoBbllleHHOM ypOBHE HH3KHE pE3yiIbTaThl MOJYYEHBl IO 3aJaHUI0 JIMHUU §,
B KOTOPOM TpeOOBaJOCh YCTAHOBUTH IIOCIEIOBATEIBHOCTh TIPOIECCOB B XOJE CHHTE3a
MOJUNENTHAa. DTO 33JJaHUE BBIMOIHIIN TOJIBKO 28,3% y4yacTHHUKOB 3K3aMeHa, pu 3ToM 1 Gamn
nonyunia 13%, a 2 6amna — 22%.

[Ipumep 3ananus

8. YcraHoBUTE  TOCJICIOBATEIBLHOCTH  IPOLECCOB,  MPOUCXOJIAIIMX  TPU  CHHTE3E
MOJIMTICIITUTHON TeTH. 3alUIIUTe B TAOJUIy COOTBETCTBYIOIIYIO TOCIEIOBATEILHOCTE HIUMP.
1) oOpa3oBaHHE MENTHIHON CBSI3M MEXKTy aMUHOKHCIOTAMH
2) obpasoBanue komiuiekca u3 pubocomsl, HPHK u TPHK ¢ amuHOKHCIOTOM
3) mocrymienune caenyromiei TPHK ¢ aMrHOKHCIOTOM Ha pubocoMy
4) paszbeauHeHHE CyObeANHHUIL PHOOCOMBI M BBICBOOOKICHHE TTOTHITEITH/IA
5) mnonananue cron-konoHa HPHK B pubocomy

Ower:  [2[3[1]5[4]

3amaHus ¢ pa3BepHYTHIM OTBETOM IO JAAHHOMY OJIOKY OBLIM TpEICTaBIEHBI BO BCEX
BapuaHTax B JMHUU 28, a TakXke B OTACIBbHBIX BapuaHTax B JuHMAX 24, 25, 27. 3ananus
TUHUM 24 BXOAWUIM B €IWHBIA MUHU-MOAYNIb JHHMA 23-24 1o aHanmu3y OHOJIOTHYECKOTO
AKCTIEpUMEHTA. Pe3ynbTaThl BHITIOJHEHUS 3aJaHUM JTUHUU 24 pa3InyaloTcs B 3aBUCUMOCTH OT
TeMbl. Tak, mo TeMe «MHoroobpasue kietok. [I[pokaproThl U dyKapUOThD CPEeTHUI pe3yibTar
coctaBun 32%; no Teme «OOMEH BeUIECTB M MpPEBpALICHMS] SHEPTUU — CBOMICTBA JKUBBIX
opranu3mMoBy — 22,4%, a mo Tteme «XUMHUYECKHi cocTtaB kieTku» — 18,6%. Takum oOGpazom,
MOXXHO YTBEpXIaTh, YTO 3aJaHUs, B KOTOPBIX TpeOyeTCsl MPUMEHATh 3HAHUS O CBOMCTBaX
U QYHKIUAX XUMHUYECKHX KOMIIOHEHTOB KJIETKH JJIsi OOBSICHEHUS Pe3y/IbTaTOB OMOIOTUYECKOTO
AKCIIEPUMEHTA, BBI3BIBAIOT HAMOOJBIITNE 3aTPYTHEHUS.

B nuaum 25 mpennaranoch 3aaHue C W300paKEHHEM KJIETKH U €€ OPraHOWJIOB,
MPOIIECCOB, MPOUCXOANIUX Ha KIETOYHOM YPOBHE, AelieHHeM KieTku. CpemHuil pe3yabTaT
cocraBui 27%.

HaubGonee BbICOKMMHU OKa3aluch pe3yJdbTaThl BBIIOJHEHUS 3aJaHUi JTUHUM 28,
B KOTOPBIX MpEAJarajuch ITUTOJIOTHYECKHE 3adadu mo TemaM «l eHerudeckas wHopMaIus
B KieTke. buocuHTe3 Oenka M HYKIEHHOBBIX KHCIOT», <«KW3HEHHBIM NUKJI KIETKH. MHTO3.
Meiio3. Pa3BuTue nosoBbIX KJIETOK Y PACTEHHH M )KMBOTHBIX». VX BbImoaHMIM 0T 32% 1o 49%
HK3aMEHYEMBIX. YYaCTHUKH SK3aMEHa MPOJEMOHCTPUPOBAIM HE TOJBKO TIYOOKHE 3HAHUS TI0
3TUM TeMaM, HO U YMEHHE pelaTh CIOXHBbIE LHUTOJIOTHYECKHE 3a/1aud, BKJIIOYABIIME Kak
ONpeAesICHUE TEHOTUIIOB B MIPOIIECCE Pa3BUTHUS MOJOBBIX KJIETOK M ONPEIeICHHE Hayala U KOHIIA
cunre3a nPHK, nonmunenTuaa, Tak 1 000CHOBaHUE CBOETO OTBETA.
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bnox 11l «Opzanusm kaxk oOuonozuueckas cucmema». 3aTaHUSIMH OSTOTO OJlOKa
IPOBEPSIIOCH YCBOCHHE 3HAHUKW O 3aKOHOMEPHOCTSX HACIEACTBEHHOCTH W W3MEHYHMBOCTH,
00 OHTOT€HEe3e U BOCIIPOM3BEICHHWU OPTraHU3MOB, O CEJEKIUU OPraHU3MOB U OMOTEXHOJIOTHUH,
a TaKXKe BBIABJUICS YPOBEHb OBJAJCHHS YMEHHEM NPUMEHSTH OMOJIOTHYECKHUE 3HAHHS IpU
peIlIeHnH 3aa4 [0 TeHETHKE.

Otor 070K, Tak ke Kak u Oyok ||, Obu1 mpencraBieH ITOCTaTOYHO Pa3zHOOOpPa3HBIMU
TUTIAMU 33IaHUN: 33]]a4M 110 TeHETUKE PA3IMYHOTO YPOBHS CIOXKHOCTHU (JuHUH 4, 29), 3aganus
Ha pacro3HaBaHWE OMOJIOTMYECKOro OOBEKTa WM IMpollecca Mo PUCYHKY (JIMHUS 5), 3amaHue
C MHOKECTBEHHBIM BBIOOPOM C PUCYHKOM WJIM 0€3 Hero (JiuHus 7), 3aJlaHue Ha yCTaHOBJICHUE
COOTBETCTBUS (JUHUSA 6) U NOCIEA0BATENbHOCTH (JIMHUS §), 3all0JHEHHE IIPOIYCKOB B TadyMLEe
(uams 21).

I[To 6moky Il y yyacTHUKOB 3K3aMeHa B 11e7IOM C(OPMHUPOBAHBI 3HAHUS:

— O COBpPEMEHHOW OHOJIOTMYECKOM TEPMHUHOJIOTUU U CHUMBOJHUKU [0 TEHETHKE,
CEJICKIINH, OMOTEXHOJIOTHH, OHTOTeHE3Y (63%);

— CYILIHOCTH 3aKOHOMEPHOCTEH HACIEeICTBEHHOCTH U U3MeHYuBOCTH (57%);

— CYUIHOCTH IPOIECCOB OIJIOJOTBOPEHHE Yy PACTEHUH M KUBOTHBIX, PA3MHOKCHUS
Y WHIWBUIYaJIbHOTO Pa3BUTHSI OpraHu3MoB (61-86%);

— CYUIHOCTH B3aWMOJICHCTBHS TEHOB; TIOJYYEHHUS Te€TEepPO3UCa, IOIHUILIONIOB,
JICUCTBHSI HCKYCCTBEHHOTO 0TOOpa (41-70%).

Y4YacTHUKM JK3aMEeHa TPOJEMOHCTPUPOBAIN C(HOPMUPOBAHHOCTD  CIIEIYIOIIUX
YMEHUU:

— pemartp 3a7aydl Pa3InYHOTO YPOBHS CIIOKHOCTHU I10 TEHETHUKE, COCTABIIATH CXEMBI
ckperuBanus (Ha 6a3oBoM — 60%; Ha BeicOKOM ypoBHE — 30%);

— pacrno3HaBaTh OMOJIOTHYECKUE OOBEKTHI IO UX H300pakeHuto (43%);

— CpaBHUBATh NPOIECC OIUIOAOTBOPEHHUS y PACTEHUH U J>KUBOTHBIX, BHEIIHEE
Y BHyTpeHHee orioioTBoperue (51%).

TpyaHbIMU U1 K3aMEHYEMBIX OKa3aJIUCh OTJENIbHBIC 3a/1aHUsI 0a30BOT0 YPOBHS B JBYX
JUHUAX 10 TeMaM «OHTOoreHe3. OMOpHOHANIBHOE U MOCTIMOPHOHANIBHOE pa3BUTHE» (JIUHUS S)
U «3aKOHOMEPHOCTH HACIEICTBEHHOCTHY (JTUHUS 4).

B 3amanusx nunum 4 TtpeOoBaaoch pemuTh 3a7ady 0a30BOr0 YpPOBHS Ha JUTHOPUIHOE
ckpemuBanue. CpeJHHA IPOLEHT BIOJHEHUs — 38.

IIpumep 3ananus

4. CKONBbKO BApHAHTOB ()EHOTHIIOB IMONYUYHUTCS Y TIOTOMKOB TPH JTUTHOPUITHOM CKPEIIUBAHHU
MOHOTOMO3UT'OTHOI'O II0 JOMHUHAHTHOMY QJUIEAI0 M JUTOMO3UIOTHOIO I10 JIOMHWHAHTHBIM aJUIEISM
OpraHW3MOB IPH MOJIHOM JTOMUHHPOBaHMHU? OTBET 3alMIINTE B BUIE YUCIIA.

Otser: (1)

B 3amanum 7 06a30BOro ypoBHS C MHOXXECTBEHHBIM BBIOOPOM HEOOXOIUMO OBLIO
OHpeI[eJ'II/ITI) XapaKTepI/ICTI/IKI/I paSJ'H/I'-IHBIX THUIIOB CerI]_[I/IBaHI/ISI 58 COOTBeTCTByIOH_[I/Ie 3aKOHBI
HACJICICTBEHHOCTH, PUCYHOK B HHUX OTCyTCTBOBald. CpenHui pe3ynbTaT BBITIOTHEHHS 3TOTO
3amanus cocrtasui 47,5%.

Pe3ynbTathl BBIMONMHEHUS 33laHUN ¢ PUCYHKaMU B TUHUAX 5 U 6 mo Teme «OHTOTeHes.
OMOpHOHAIBPHOE W TOCTIMOPHOHATBHOE PAa3BUTHE» OKA3aIUCh CYIMIECTBEHHO HIDKE, YeM
Mo JIPYrUM TeMaM TeHeTHKU W OHTOreHe3y. B 3amanum 5 mpenjarancs pUCYHOK, IO KOTOPOMY
TpeOOBAJIOCH OMNpPEACIUTh OOBEKT, a B 3aJaHUd 6 — YCTAaHOBUTH COOTBETCTBHE MEXKIY
XapaKTepUCTHUKAMU M CTPYKTypaMu oObekTa. Kak u B mpomuioM ToAy, HaTu4Me pPHCYHKa
MOBJIMSJIO HAa Pe3yJIbTaT. DTO OOBACHACTCS TEM, YTO BHAYAJIe HEOOXOJUMO OBLIO OMPEICIUThH
M0 PUCYHKY CTPYKTYPBI, & TOTOM MOJ00PaTh K HUM COOTBETCTBYIOIINE XaPAKTEPUCTUKH.
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[IpuBenem mpumep 3aJaHus 3TOr0 MOJYJISL C HU3KUM MTPOLIEHTOM BBITIOJTHEHUSI.

Paccmompume cxemy u evinonnume 3a0anus 5 u 6.

5. Kakum HOMepoM Ha cxeme 0003HaueH metio3 1?
Ortser: .(6)

6. YcCTaHOBUTE COOTBETCTBHE MEXKIY XapaKTePUCTHKAMU U KJIETKaMH B OOTCHE3E,
0003HAaYECHHBIMH Ha cxeme Bbiie nudpamu 1, 2, 3: K KaXKI0W MO3UIHMH, TaHHOW B TIEPBOM CTOJOIIE,
MOI0EPUTE COOTBETCTBYIOIIYIO IMO3UIUIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTUKU KJIETKM B OOI'EHE3E
A) WMeeT rariouaHbI HAbOP XPOMOCOM 1) 1
b) sBnsercs pe3ynmpTaToM Meiio3a 2) 2
B) coxmepxut 60sbIIOE KOIMYECTBO MUTATENEHBIX BEIIESCTB 3) 3

I') HaxomuTcs B 30HE Pa3MHOKCHUS
) mpucrynaer k meio3y
E) coumepxuT IUIUIONIHBIN HA0OP OAHOXPOMATHIHBIX
XpPOMOCOM
3anumuTe B TaOMUIYy BEIOpaHHBIE U(PHI TI0]] COOTBETCTBYIOIIUMHU OYKBaMHU.
A|b|B | T | ]| E
3 (3|2 ]1|2]|1

OrTBerT:

Cpennuii pe3ynbTaT BBINOTHEHH 3a0anust 5 coctaBull 57%; 3aganust 6 — 35,7%, nmpudem
1 6amn monmyuunu 14%, 2 6amna — 29% y4acTHUKOB.

B wactu 2 ObulM TpenIOKEHBI 33aJaHUS BBICOKOTO YPOBHSI CJIOXKHOCTH B JHHHH 29,
rae HeoOX0oauMO OBUIO PEIINTh JOCTATOYHO CIOKHYIO TEHETHYECKYIO 3a7ady. MaKkcuMalbHBIC
3 Oayuta 3a BBIIOJNHEHUE ATUX 3afaHuil momyumin 26% sk3aMeHyeMbIX. BbICOKHE pe3yibTaThl
OOBSCHSIOTCS OOJIBIIIMM BHUMAHHUEM CO CTOPOHBI YIUTENEH K PEIICHUIO TEHETHIECKUX 3a/1a4, UX
CHUCTEMAaTUYECKUM HCIIOJIb30BAHMEM HAa YpOKaxX M OCBOEHHUEM aIropuTMa pEHIeHHUs 3ajad
obyvaronumucsa. Hawmbomnee crmokHbIMH OBUTM 3amaud ¢ TeHamMu B X- W Y-XpOMOCOMax.
B comepkanum »THX 3amad ObUIO BIEpPBBIE BBEACHO MOHITHE TCEBIOAyTOCOMHBIX YYaCTKOB
MOJIOBBIX XPOMOCOM, MEXKAY TEHaMH KOTOPBIX MOXET TPOUCXOIUTh KPOCCHHTOBED.
Tem He MeHee ¢ 3a/ladaMy 3TOTO THUIIA CIIPAaBHIIOCH Ooee 20% IK3aMEeHYeMBbIX.

bnok IV «Cucmema u mnozooépaszue opeanuueckozo mupa». B 3amanusx storo 6jgoka
MPOBEPSUIMCH. 3HAHHWSI O MHOTOO0OpPa3WH, CTPOSHUH, >KU3HEIECATEIILHOCTH M Pa3MHOXKEHUHU
OpPTraHW3MOB PA3IUYHBIX IAPCTB KUBOW MPHUPOIBI M BUPYCOB; YMEHHUS CPAaBHUBATH OPraHU3MBI
pa3HBIX TAKCOHOB, XapaKTEPHU30BaTh W OMNPEACNATh MX MPUHAUICKHOCTh K OINPEaeIeHHON
cucTeMaTuyeckor rpymme. B gactu 1 3ToT 070K OBLT MpEACTaBICH 33alaHUSAMH B JUHUAX 2, 9,
10, 11, 12, 22, a B yactu 2 — B 1uHusx 24, 25, 26.
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C 3amarmsiMu 0a30BOTO YpPOBHS CIOXKHOCTH IO Pa3HBIM T€MaM CHpPaBHWIHCH OT 55%
10 81% y4acTHUKOB, MOBBIIIEHHOTO ypoBHA — 28-54% yd4acCTHHMKOB, a BBICOKOTO YPOBHS —
ot 18% no 28%. Takue pe3yabTaThl BIIOJIHE COOTBETCTBYIOT 3asiBIICHHBIM YPOBHSM CIOHOCTH.

B vactu 1 B 3TOM O510Ke Tpeasiaranock 2 3a/1aHus B BUJIE €IUHOTO MOJIYJISI C PUCYHKOM:
3aganue 9 (BeinonHenue — 58—81%) u 3ananue 10 Ha ycTaHOBIIEHUE COOTBETCTBUSA (BBITOTHEHHUE —
36-54%). B sTomM Moayne KOMOMHHMPOBAIOCH COJAEP)KAHWE IBYX TEMAaTHUYECKUX pPa3/IesioB:
«MHoroobpa3ue pacteHuii U rpuboB» U «MHOroodpasue MKHUBOTHBIX». OIHAKO OTIENbHBIC
3aJaHusl BBI3BAIM 3aTPyJHEHUS Yy YYacTHMKOB »OHk3ameHa. [IpuBegeM npumepsl 3aJaHUiA
¢ HanOoJIee HU3KUMH Pe3ysbTaTaMu: 3aanue JuHuu 9 — 75,2%; 3aganne nuauu 10 — 25,4%, npu
sToM 1 Gasut nomyumiu 7%, a 2 6aina — 22% y4acTHHUKOB.

IIpumep 3ananus

Paccmompume pucynku u evinonnume 3aoanusa 9 u 10.
4

|

9. Ha pucyHke 1moj KakuM HOMEpOM 0003Ha4Y€HA TKaHb ¢ YCThHIIAMU?
Ortger: (5)

COOTBETCTBYIOIIYIO MTO3UITHIO U3 BTOPOTO CTOJIOIA.

XAPAKTEPUCTUKU OJIEMEHTHBI PACTUTEJIBHBIX
TKAHEN
A) TIOKpBIBaET 30HY MOJIOZOTO KOPHS 1) 1
B) BcaceiBaet Bomy 3 1MO4BHI 32 CUET OOIBIION TUTOIIAAH 2) 2
HOBEPXHOCTH 3) 3

B) sBaseTcs mpoBOASIINM 3JIEMEHTOM JIPEBECUHBI

I') orknanpiBaeTCs KaMOMEM B HANpaBlICHUN CEPILIEBUHBI
creoust

JI) ocCyliecTBIsET TPAHCIIOPT BEIIECTB OT JINCTHEB

E) BxoauT B cocras nyba
3anumuTe B TaONUIYy BRIOpAaHHBIE U(PHI 0] COOTBETCTBYIONIMMHU OYKBaAMH.

A|B|B]| T]| 0] E
332 2] 1] 1

OrTBer:

10. YcTaHOBUTE COOTBETCTBHE MEXKIY XAPAKTEPUCTHKAMHU U JIEMEHTAMU PACTHUTEIIBHBIX TKaHEHU,
M300paXEHHBIMU Ha puCyHKax 1, 2, 3: K KaxJI0W MO3WIMH, AAHHON B IEPBOM CTOJIOIE, IMMOAOEpUTE

Huszkue pe3ynbTaThl CBUIACTEILCTBYIOT O TOM, YTO B IIKOJIBHOM Kypce OMOJOTMH Majo
BHUMAaHUsl YJEJISeTCS HW3YYEHHUI0O aHAaTOMUYECKOro (KJIETOYHOTO) CTPOEHHUS PaCTUTEIbHBIX
TkaHeil u opraHoB. llosTomy mnpu mnoBTOopeHuu pasnena «Pacrenus. bakrepun. I'puOsbL.
JIMmailHUKU» 3TUM TeMaM CIIeAyeT yIeNnsaTh 0ojble yueOHOro BpeMeHH U 0TpadaThIBaTh UX HE
TOJIbKO TEOPETUUYECKH, HO U HA JJA0OPATOPHBIX M MPAKTUYECKHUX 3aHATHSIX.

Crnenyer oTMETUTb, uTO 1O TeMe «MHOroo0pasue JKUBOTHBIX» PE3yJIbTaThl 3HAUUTEIBHO
BBIIIIE, 4eM 10 TeMe «MHoroo0Opa3ue pacTeHui.
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AHanus pe3ysIbTaTOB BBINOJHEHUS 3aJaHUN C KPATKUM M PAa3BEPHYTHIM OTBETAMU TAKKE
MIO3BOJIWJI CAENIATh BBIBOJ O TOM, UYTO 33JJaHUSl C PUCYHKAMHM BBINOJIHSIIOTCS, KaK IIPaBUIIO, XYK€,
YyeM 3aJjaHus 0e3 pUCYHKOB.

CaMblil HHM3KUH pe3ynbTaT NOJY4YEH MO 3aJaHHUI0 JIMHUU 25 ¢ PUCYHKOM II0 TEME
«apctBo Pactenus. CtpoeHue (TKaHH, KIETKH, OpraHbl), )KU3HEAEATEIbHOCTh U Pa3MHOXKEHUE
HNOKPBITOCEMEHHBIX pacTeHuit». Cpennuit pesynprar coctaBun 7,5%. Ilpu stom 1 Oamn
nonyuninu 6% y4acTHHKOB, 2 6amia — 5%, a 3 6amia — 3%.

[Tpumep 3amanus

25. Ha cxeme wu300paXeHbl HayalbHBIE CTaJWd PAa3BUTUS ABYAOJBHOTO PACTEHUS
C MOMeEHTa oruiofoTBopeHus. HazoBute 00BekTh, 0003HAUEHHbIE HAa pHUCYyHKe OykBamMu A u b.
Ha3zoBure CTpyKTyphl CEeMEHH IOKPHITOCEMEHHBIX PACTEHUH, pa3BUBAIOIINECS U3 Yy4acTKoB 1, 2, 3.
Kakyro QyHKIHIO BBIMOMHSET TKaHb, 00pa3yromas CTpyKTypsI 1 u 27

Onemenmul omeema:

1) A —3urora;

2) b — 3apopii (3apo/IbIln CEMEHH);

3) 1 — 3apogpliieBas moyeyka (BepXylieuHas MepUcTeMa; KOHYC HapacTaHus);
4) 2 — 3apOIBIIIEBbI KOPEIIIOK;

5) 3 — cems110mH (3aPOIBIIIEBBIE JTUCTHS);

6) nenenue kietok (quddepeHnuanus TKaHen).

[Ipu BEIMOIHEHNM 3aJaHUI TAHHOTO OJI0KA YYACTHUKH dK3aMeHa MPOJAEMOHCTPUPOBAIIH:

— 3HAHWE  CTPOCHUS U  TPU3HAKOB  OMOJIOTUYECKUX  OOBEKTOB:  OJHOKJIETOYHBIX
U MHOTOKJIETOYHBIX DPACTEHUH, J>XMBOTHBIX, TpHOOB U Oaktepuil (CpemHHl MPOIEHT
BBITIOJTHEHHUS B 3aBUCHMOCTH OT YPOBHS CIIOKHOCTH 33/IaHHi HaXOUTCS B rarna3oHe 32-53);

— YMEHHS pPAaclo3HaBaTh W OMHUCHIBATH OMOJOTHYECKHE OOBEKTHI MO HMX H300pAKEHUIO
U TMporieccaM KU3HEEATETbHOCTH (Ha 0a30BoM ypoBHe — 67,5%; moBbeimerHoM — 51%;
BbICOKOM — 18,9%);

— YMCHHS CpaBHHMBATh OWOJIOTHYECKHE OOBEKTHI (TKaHHW, OpraHbl W CHUCTEMBI OPTaHOB,
OpTaHW3Mbl PACTEHUH, >KUBOTHBIX, TPUOOB U OaKTepuil) W JenaTh BHIBOJLI HA OCHOBE
cpaBHenus (43-50%);

— YMEHHE OIpeAeNsaTh MPUHAAIC)KHOCTh OHOJOTHYECKUX OOBEKTOB K OIpeaelIeHHOM
cucrematrueckoi rpymre (70—77%).

bnok \V «Opzanuszm uenogex u ezo 300poeve». B 3ananusx 31oro 010Ka MPOBEPSIIUCH
3HAHUS O CTPOCHMH H (YHKIMOHUPOBAHWU OpTaHW3Ma 4YeJIOBEeKa, HEUpPOTyMOpPaTbHON
perynanud  (QU3NOIOTUYECKUX MPOIECCOB, CAaHUTAPHO-TUTHEHMUYECKUX HOpMax M TMpaBUiax
3I0POBOTO 00pa3a >KU3HHU.

B wactu 1 stor Gok ObLT mpeAcTaBieH 3adaHusMu B nuHMsAX 2, 13, 14, 15, 16, 21, 22,
a B 4acTH 2 — B BUJIE OT/ICIbHBIX 3aJaHUN B IMHUAX 24, 25, 26. Pe3ynbTaThl BHITOJHEHUS 3aJaHUI
0a30BOr0 YpOBHS pachpenenuiuck B uHTepBaie 51-85%, moBbimeHHOro ypoBHS — 41-65%,
BBICOKOTO ypoBHS — 17-34%.

B muamsax 13 u 14 npennaranochk 2 3aaHus B BHJE €IUHOTO MOAYJSI C PUCYHKOM.
YpoBensb BoinoaHeHUs 3aaanus 13 ygyactHukamu EI'D 2023 1. Haxoautcs B nuama3one 58-81%,
a 3aganus 14 — 41-59%. B stoM Monyne KOMOMHUPOBAIOCH COJAEP)KAHHE HECKOJIBKHX TEM.
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Kpome Ttoro, B mmaMmM 15 mnpemraranuck 3agaHus 0a30BOr0 YPOBHS CO MHOXKECTBEHHBIM
BbIOOpOM (BbImONHEHHE — 51-65%), a B numHMM 16 — 3a7aHUs TOBBILICHHOTO YPOBHS
Ha yCTaHOBIICHHE ITOCeI0BaTeabHOCTH (46-57%).

OnHako OTHEeNbHbIE 3aJaHWsl B KaKIOW JUHHM BBI3BAJIU 3aTPYAHECHUS Y YYaCTHUKOB
sk3ameHa. Tak, Ha 0a30BOM YpOBHE NPOOJEMHBIM OKa3ajoch 3agaHue JiuHUM 15
CO MHOXECTBEHHBIM BBIOOpDOM, B KOTOPOM TMPOBEPSUIUCH 3HaHMA 10 Teme «JImunas
U 00lIeCTBEHHAs TUTMEeHa, 310POBbIi 00pa3 ku3Hu» (38% BBIOIHEHNUS).

PaCCMOTpI/IM IIPUMEP BBI3BABLICTO 3aTPYAHCHUA DK3aMCHYEMBIX 3aJlaHUA.

Paccmompume pucynok u evinoanume 3aoanusn 13 u 14.
3

13. Kaxoii nudpoit Ha pucyHke 0603HauYEH 3pUTEIBHBIN HEPB?
Ortger: (8)

14. YcTaHOBUTE COOTBETCTBHE MEXKIY XapaKTEPUCTUKAMH U CTPYKTypamMHu TJia3a dYeIOBEKa,
0003HaYEeHHBIMH Ha PUCYHKE BbIMIe Iudppamu 1, 2 u 3: K KaXKI0W MMO3UINH, JaHHOH B MIEPBOM CTOIOIIE,
MoI0EPUTE COOTBETCTBYIOIIYO TIO3UIIMIO U3 BTOPOTO CTOJIOIIA.

XAPAKTEPUCTUKU CTPYKTYPBITJIA3A
A) TIpoITycKaeT CBET K TepeIHel kamepe 1) 1
B) obecneunBaeT akkoMOAIINIO 2) 2
B) sBisieTcs MPOA0IHKEHHEM CKIIEPhI 3) 3

I') wu3MeHseT CBOIO KPUBHU3HY
) compukacaeTcs ¢ CeTYaATKOM
E) ompIBaeTcs ci€3HOM KHIKOCTHIO
3amummTe B TaOIUIy BRIOpaHHBIE (P TI0]] COOTBETCTBYIOIIMMHU OYKBaMHU.

A|B|B|T|A|E
2 12132

OrTBer:

Tembl «Helipo-rymopanbHasi peryssiusi MPOIECCOB JKU3HEACATEIBHOCTH OpraHU3May,
«AHaNM3aToOphl, CTPOECHHUE W (YHKIMH, POJIb B OpraHu3Me» Clab0 YCBOEHBI MHOTHMU
00yJaroIUMHUCS U TPATUIIMOHHO BBI3BIBAIOT 3aTPYJHCHUS Y YUACTHHKOB 3k3aMeHa. [1o JaHHbIM
TEMaM HHU3KHE Pe3yJIbTaThl MOJYYCHBI MO 3aJaHui0 21, B KOTOPOM TpeOOBAIOCH 3arlOJIHEHHE
Tabmuipl. B 3amaHMM mpeniaraioch pacCMOTPETh PUCYHOK € HW300pPaKCHHEM CEHCOPHOM
CHUCTEMBbI  (3pHUTEIBHOTO  aHAIW3aTopa) YeIOBEKa M ONPEACIUTh  NepuepPHUCCKHUIA,
NIPOBOJHUKOBBIN ¥ IICHTPAJIbHBI OTAEIBI 3pUTEIBHOrO aHanu3aropa. CpeaHHid MPOIEHT
BBITIOJTHEHUS 3a0anus — 33; 1 6amt momyamimu 24%, a 2 6amia — 21% yJacTHHKOB.

Huskue pesynbraThl (CpeIHUIN MPOLEHT BBIMOJHEHUS — 24) MOJyYeHBI U TI0 3aaHUI0
AMHAKA 16 Ha yCTaHOBJIEHHE IMOCIEIOBATEIBLHOCTH O TeMe «CTpOCHHE W JKU3HEACITEIBHOCTD
OPraHOB W CHUCTEM OpraHOB: OIOPHO-JBUTaTCIIbHOW, TOKPOBHOW, KpPOBOOOpAIICHHMS,
TUM(OOTTOKAY.
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Pesynbratel o 3aganusam 24, 25, 26 BIOJIHE COOTBETCTBYIOT 3aBJICHHOMY BBICOKOMY YPOBHIO
cnoxHoctH (17-34%). Tem He MeHee OOHO W3 3aJaHUil JMHUM 24, B KOTOPOM OT Y4YaCTHUKOB
9K3aMeHa TpeOOBaJIOCh MPOAHATU3MPOBATh B3aMMOCBS3b JbIXaHUS W cocTaBa KpoBH (pH kpou),
BBI3BAJIO HAMOOJIBILIME 3aTPYJHEHUS Y SK3aMEHYEMbBIX: CPEIHHHA TPOIEHT BBINOMHEHHS — 2,7,
npu >ToM 1 Gasut nomyuninu 5% yyacTHUKOB, 2 6aria — 0,64%, a 3 6amia — 0,32%.

B kawectBe mpuMepa mpuBeAeM 33/aHHE JHMHUU 26, TpoBepsBilee (PHU3MOIOTHYECKUE
MEXaHU3Mbl pPabOThl CUCTEMbI BBIJCNICHUS, IJI€ MaKCUMalbHble 3 Oajla CMOIJIM MOJY4HUTh
TOJIBKO 3% Yy4aCTHUKOB K3aMEHa.

IIpumep 3ananus

26. ITomaBmsroriee OOIBIIMHCTBO B3POCIBIX aM(pUONI HaceIseT MpecHbIe BOTOEMEI. OTHAKO
HEKOTOpble aM(pUOUM MOTyT OOHMTaThb B COJIOHOBAaTHIX BomoéMmax. Hampumep, nsrymika-kpaboen
(Fejervarya cancrivora) Mo>keT HEKOTOpOEe BpeMsi HaXOJIUThCsI B MOPCKO# Bone. Kak mpu mepexone
JSITYIIKH U3 MOPCKOM BOZBI B MIPECHYIO Y HEE U3MEHUTCS] KOHLIEHTPALMI MOUYEBUHBI B KPOBH, 00BEM
MOYH U HHTEHCHBHOCTh peadcopOIuu BoIbl B Toukax? OTBET MOsSCHUTE.

Onemenmol omeema:

1) KOHILICHTpAIMsI MOYCBHHBI B KDOBU YMEHBIIIUTCS;

2) 00beM MOYH YBEITHIHUTCS;

3) MHTEHCUBHOCTH peabCOPOIIMHU BOIBI B MOYKAX YMEHBIIUTCS,

4) KOHIIEHTpPALMsI COJICH B IIPECHOM BOJIC HMXKE, YeM B MOPCKOI (ITpecHast Bojia THIIOTOHUYHA);

5) Boja Oy/eT BXOJAMTH B TEJIO JSATYIIKH (B PE3yJIbTaTe OCMOCA);

6) npu mepexosie B IPECHYIO CPEy Y JIATYLIKH OyIeT YBEIUYUBATHCS BBIICICHUE BOIBI (CHIKATHCS
THIIEPTHIpaTaIAs OPraHu3Ma).

AHanu3 pe3yabTaTOB BBIMOJIHEHUS 3aJlaHui 3TOro OJoKa TMOKa3al, YTO YYaCTHUKH
HK3aMeHa B LIEJIOM MPOJEMOHCTPUPOBAIIU:

— 3HaHHE OCOOEHHOCTEH CTPOECHMS, KU3HEAEATEILHOCTH, BBICIICH HEPBHOU NEATEIbHOCTH
opraHu3Ma 4dYeloBeKa (CpelIHUU TMPOIEHT BBIMOJHEHUS 3aJaHui 0a30BOTO YpOBHS
CIIOYKHOCTHU — 56, TIOBBIIIIEHHOTO YPOBHS — 46, BBICOKOTO YpOBHS — 25);

— YMEHHUsI Pacrlo3HaBaTh M OMHUCHIBATh OHOJIOTHYECKHE OOBEKTHI MO HUX H300paKeHHIO
W TporeccaM O KH3HEACITCNbHOCTH (CPEAHHM TPOIEHT BBITOJHEHUS  3aJaHHA
MOBBIIIIEHHOTO YPOBHS CIIOKHOCTH — 52, BBICOKOTO YpoBHs — 19);

— YMEHHS CpaBHHBATh MPOIECCHl 0OMEHa BENIECTB y YeI0BEKa U JIeNIaTh BEIBOJBI (CpeIHUI
MIPOIICHT BBIMOJIHEHHSI 33 JaHHI BHICOKOTO YPOBHsI ci10xkHOCTH — 20);

— CIIOCOOHOCTH MCIOJIb30BaTh MPUOOpETEHHBbIC 3HAHUS U YMEHUS JJisi 00OCHOBAaHUSA MeEp
npoUIaKTUKU: pacHpOoCTpaHEeHUs 3a00NieBaHUM, TpaBMaTHU3Ma, CTPECCOB, BPEIHBIX
MpUBBIYEK (KYpPEeHHE, aTKOTOJM3M, HApKOMAaHHWA); HapYUICHHUS OCAHKH, 3PEHHs, CIyXa;
3apakeHuss HHQPEKIUOHHBIMH W TPOCTYIHBIMU 3a00JIeBaHUSAMH (CPEIHHI MPOICHT
BBITTOJIHEHUS 3aJIaHUI BHICOKOTO YPOBHSI CJIOXKHOCTH — 26).

Bnok V1 «3eontouus scueoii npupodwry conepxai 3aaHusi, KOTOPble KOHTPOJIUPOBAIH
3HAHUS O JIBIDKYIIMX CHWJIAX, HAMPaBICHHUSIX W Pe3yJbTaTaxX SBOJIOIUU OPTaHUYECKOTO MHPA,
a TaKk)Ke YMEHHE OOBSICHATH OCHOBHBIC IBOJIIOINMOHHBIE MTPOIIECCHI, B3aUMOCBSI3b JIBHKYITUX CHIT
U Pe3yJbTaTOB 3BOJIONWHU. B acTu 1 3TOT OJIOK OBLT MpeIcTaBiIeH 3aJaHUusIMH B TUHUAX 17, 19,
20, 21, a B yacTH 2 — OTIEJILHBIMY 3aJaHUSIMU B JIMHUH 27.

B 3amanumsax smHuuM 17 06a30BOro ypoBHS  CJOXHOCTH HEOOXOAUMO  OBLIO
MPOAHATM3UPOBATH TEKCT U BHIICTUTH B HEM OMHCAHUS TPEOYEMBIX XapaKTEPUCTUK ABMKYIIUX
CHJI DBOJIOIUHU, pPE3YylIbTaTOB BHI000pa30BaHUS H MaKpOdBOMOUMU. WX  BBINOTHWIN
B 3aBucuMoctu oT Bapuanta KMM ot 49% no 59% yuacTHMKOB 5k3ameHa. CyllleCTBEHHBIE
3aTpyJHEHUS BBI3BAIIM J[BA 3a/IaHUsI, B KOTOPBIX HEOOXOAMMO OBLIO MPOYUTATh TEKCT U BHIOPATH
TPU TPEJIOKCHHUS. OINMUCAHUE Teorpaguyeckoro BHI000pa3oBaHMs (BbimodHeHHE — 45%),
onucanue HayuHbiX B3rs10B JK.-b. Jlamapka (Beimonaenue — 43%). OTHOCHTEIBHO MOCIETHETO
OTMETHM: HU3KHE Pe3yJbTaThl CBA3aHBI C TE€M, YTO HPHU H3YYEHHUU HBOJIOLHUOHHOTO YUYCHHS
B IIKOJIE€ YJAENAeTcs BHUMAHUE TPEUMYIIECTBEHHO OCHOBHBIMHU IOJIOXKEHUSIMH TEOpUU
Y. JlapBuHa 1 B HEAOCTATOYHOW CTENIEHN aHATU3UPYIOTCS B3TJISAbI IPYTUX YUCHBIX.
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Bompocs! Bu000pa3oBaHns ¥ MakpO3BOJIOLMH BBI3BAIM 3aTPYIHEHUS 3K3aMEHYEMbIX
IIPY BBIIIOJIHEHUU 33JJaHUI BceX ypoBHEH cioxHocTu. Tak, 3ananue 19 BeInoiaHuImM Toapko 25%
9K3aMEHYEMBIX.

[Ipumep 3ananus

19. VYcraHOBUTE COOTBETCTBHE MCXKAY TIpyHnraMu JXHUBOTHBIX W pPE3YyJIbTaTaMU HUX

SBOJIIOLMU: K Ka)IOH TO3WIIMW, JAaHHOH B IMEPBOM CTOJIOIE, MOJOEPUTE COOTBETCTBYIOIIYIO
TTO3UIIAIO M3 BTOPOTO CTOJIOMA.

I'PYIIIIBI 2KUBOTHBIX PE3VJIBTATBI DBOJIFOLIMN
A) MoOpcKHe yepenaxu 1) nepBUYHOBOAHBIC
B) Tputonst 2) BTOPUYHOBOJHBIC

B) wuxTHo3aBphl

I') TroneHn

1) ckatbl

E) nenbdunb

3anummTe B TaONHIly BEIOpaHHBIE HUQPHI IT0]T COOTBETCTBYIOIUMH OYKBaMH.

OrTBer:

AlB|B|T|O]E
211121212

W3 3aganumii yact 2 3aTpyAHEHKE BbI3BAJIO 3a7jaHue 27, B KOTOPOM MPOBEPSIIOCH 3HAHUE
JBIDKYIUX CHJI 3BOJIOLMM M OCOOCHHOCTEH CHHTETHUYECKOW Teopuu sBoironuu. CpenHuii
MPOLEHT BHIMIOIHEeHHS — 3,7; Tipu 3ToM | 6amt momyunnu 6%, 2 6amra — 1%, a 3 6amna — 0,74%
YYaCTHHKOB.

B kadectBe npumepa MpHUBEAEM 3aJaHHE, NPOBEPSIONIEe 3HAHUE MHUKPOIBOIIOLUH.
Ha 3 Ganna naHHoe 3a/laHue BBITIOJIHUIN TOJBKO 5% Yy4acTHHUKOB 9K3aMeHa.

IIpumep 3ananus

27. buonoru BBISICHWIM, YTO y TO3BOHOYHBIX >KMBOTHBIX B cpemHem 10% wu3 Bcex
NPOUCXOSIUX MYTalMi SBISIOTCA BPEOHBIMM W MOTYT CHWXATb MPUCHOCOOJICEHHOCTD
opranu3moB. [louemy HanmMuue BpeAHOro ajuiesil 4acTO HE MPHUBOIUT K T'MOENH OpraHusma H
OTOpPaKOBBIBAHHIO aJlJIeNisi ECTECTBEHHBIM 0TOOpoM? [loueMy BO3HHMKHOBEHHE MOJOOHBIX MYTaIWid
SBOJIIOIIMOHHUCTHI PACCMATPHBAIOT B KaueCTBE DBOJIOIMOHHOTO (akTopa? B KakMx MOMyIsIusX,
OOJNBIIMX WJIM MaJIbIX, €CTECTBEHHBI OTOOp BHIOPAKOBBIBAET BpPEIHbIE MyTalUH HauOojee
3pdeKTHBHO?

Onemenmuvl omeema:

1) BpeaHBIE ajuIeNy YacTO PELECCUBHEIC;

2) B T€TEPO3UTOTHOM COCTOSTHUHU PELIECCUBHBIN aJUIeNb HE MPOSBISLETCS B (PEHOTHUIIS

WJIM wmHorme mnpu3Haku oOOyCIOBIEHH pabOTOH MHOXKECTBa B3aWMO3aMEHSIEMBIX T'€HOB
(TmonmMepHoe JIefiCTBHE TEHOB);

3) mpu U3MEHEHHH YCIIOBUH CpeJlbl BPEIAHAS MyTaIlHs MOXKET CTaTh IOJIE3HOH (MOXKET YBEIUUUTh
MPUCTIOCOOJIEHHOCTD BU/Ia K HOBBIM YCIIOBHSIM);

4) B OOJIBIINX TOMYJISIHSX.

[Ipu BemMonHenun 3amanuii O6yoka V ydactHuku EI'D 2023 r. mpoaeMOHCTpHUpOBAIH
CleyIolIee:

— 3HAHWE JIBIXKYIIECTO M CTA0MIM3UPYIONIEro 0TOOPOB, Teorpadudeckoro U KOIOTHIECKOTO
BUJ000Pa30BaHUs, BIMSHUSA OJEMEHTApHBIX (DAKTOPOB DBONIONMHU, (HOPMUPOBAHUS
NPUCIIOCOOJIEHHOCTH K Cpejie OOMTaHus (CPEIHUI MPOIIECHT BHITIOJHEHUS 3a1aHui — 74);

— yMeHHE OOBSCHATh MPHUYUHBI SBOJIIOLMU BHIOB, 4YelloBeKa, Ouocdepsl, €IMHCTBA
YeJI0BEYECKUX pac (CpeIHU MPOIEHT BHINOJHEHHS 3aJaHuil 0a30BOr0 M MOBBILIEHHOTO
YPOBHEH CIIOKHOCTH — 67; BBICOKOTO YPOBHSI CIIOKHOCTH — 31);
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— YMEHHE YCTaHaBJIMBAaTh B3aMMOCBS3HM JBHKYIIMX CHUJI SBOJIOIMH, MyTEH W HampaBiIeHUM
SBOJIIOIMH (CPEHUIN MPOLICHT BBITIOJIHEHUS 3a/IaHUI BBICOKOTO YPOBHS CJIOKHOCTH — 25);
— YMEHHE BBIABJIATH IMPUCHIOCOOJIEHUS y OpPraHU3MOB K cpele OOMTaHHs, apoMop(do3bl
U HUIUO0AMANTAIlMM y PACTEHUH WM KUBOTHBIX (CPEIHHIA TPOICHT BHITIOTHEHHS 3aJlaHUMN
0a30BOT0 M MOBBIIIEHHOTO YPOBHEH CI0KHOCTH — 72; BEICOKOTO YPOBHS — 24);
— YMEHHE CpaBHHMBATh (DOPMBI €CTECTBEHHOTO OTOOpa, CIIOCOOBI BUAO0OPAa30BaHUs, MaKpO-
U MHKPOABOJIIOLINIO, TyTH M HAIpPaBJICHUS 3BOJIOUUU (CPEAHHM MPOLEHT BBITOIHEHUS
3a7aHuit 6a30BOro ypoBHs — 58; MOBBIIIEHHOTO YpoBHS — 50; BEICOKOTO YpOBHS — 24).
bnok VIl «9kocucmemuvt u npucywjue um 3axkonomepuocmuy. 3ananusi 3Toro 0igoka
OBLIM HAIPABIICHHBI HA TIPOBEPKY 3HAHUHN 00 IKOJOTUYECKHX 3aKOHOMEPHOCTSX, O KPYTOBOPOTE
BellecTB B Ouocdepe, a TakKe YMEHUH YCTaHABIMBATh B3aHUMOCBS3M OPraHU3MOB
B DKOCHCTEMAaX, BBISBIISTh IPUUUHBI YCTOMYUBOCTH, CAMOPA3BUTHS i CMEHBI SKOCUCTEM.
Copepxanue 3Toro 0J0Ka MpoBepsUIMCh B YacTh 1 B 3amanusx 18, 19, 20, 22, a B yactu 2 —
B BUJE OTACIBHBIX 33JaHUNl B JWHUAX 25, 26, 27. 3amanus 0a30BOro YpOBHS CIIOXHOCTH
BBINIOJIHWIN B cpeAHeM oT 69oro 10 87% yyaCTHMKOB, MOBBIIIEHHOTO ypoBHs — 0T 400ro 10 82%,
BBICOKOTO ypoBHS — 17-32%. AHamu3 pe3ynbTaToB IOKa3al, YTO JTOT OJOK Hambomee
Ka4yeCTBEHHO OCBOEH 00YYaIOITMHUCA.
Ha 6a30BOM ypoOBHE JIHIIIb IO OJHOMY 33/IaHHIO JIMHUK 18 TonyueHbl HeBbicokue (48%)
pE3yIbTaTHI.

ITpumep 3amanus

18. BriOepure Tpu BEepHBIX OTBETa M3 IIECTH M 3amuiInTe B Tabmuiy uQpH, MO
KOTOPHIMH OHHM yKa3aHbl. [lpuMmepamm necTpyKTHBHOH (paspymaromell) (yHKIHMH >KHBOTO
BeliecTBa OMochepsl ABISIOTCS
1) nopaxeHue opraHu3mMa 00JC3HETBOPHBIMH OAKTEPHIMH
2) pacnpocCTpaHEHHE YepBeii-TIapa3uToB
3) BO3AEHCTBHE KHUCIIOT, BHISISIEMbIX JHIIAHHHUKAMH, HA TOPHYIO TIOPOIY
4) MuUHepaJIM3alHs OPraHUYECKHUX BEIIECTB PelyleHTaMU
5) pasnoxeHue AETPUTA THHIOCTHBIMHU OaKTEPHUSIMU
6) moexaHHe HACEKOMBIX MTHUI[AMH

OrtBerT: 314]|5

Y4acTHUKH SK3aMeHa MPOJIEMOHCTPUPOBAIIH

— 3HaHHWE CTPOEHUS M TMPHU3HAKOB JKOCHCTEM M arpodkocucreM, Ouocdepbl (cpemaHuid
MIPOIICHT BBHITIOJIHEHUS 3a/JaHMil 0a30BOTO0 W TOBBIIIEHHOTO YPOBHEH — /7, BBICOKOTO
ypoBHs — 27);

— 3HAHWE CYINIHOCTH KPYroBOPOTAa BEIICCTB W TNPEBPAIICHHUS HSHEPrUU B DIKOCUCTEMAxX
u Ouocdepe, sBomonuu Ouochepbl (pe3yabTaTbl BBINOJHEHHS 3alaHUil  0a30BOro
U MOBBIIICHHOTO ypoBHEH — 48—-60%);

— yMeHHE OOBICHAITH. B3aMMOCBS3M OPraHW3MOB, YEIOBEKAa W OKPYXKAIOMICH Cpebl;
MPUYUHBI  YCTOMYHMBOCTH, CAMOPETYJISAIIUH, CAMOpPA3BUTHUS M CMEHBI OJKOCHCTEM;
HEOOXOJUMOCTh COXpPaHEHUsT MHOTrooOpasus BHUAOB, 3alIUTHl OKPYXAIOMIEH Cpesl
(pe3ynbTaThl BBIMOJHEHUS 3a/aHKii 0a30BOTO M TOBBIIICHHOTO YypoBHEW — 64—74%;
BBICOKOTO ypoBHsI — 17-27%);

— YMEHHE CpPaBHHBATh KOCHUCTEMBI M arpOdKOCHCTEMBI (CPETHUI TPOICHT BBIMOJHCHUS
3aJIJaHHii TTOBBIIIIEHHOTO YPOBHS — 67; BBICOKOTO YPOBHS CJIOKHOCTH — 15);

— YMEHHE aHAJIM3MPOBATh COCTOSHHUE OKPYKAIOIICH cpeibl, BIUSHUE (AKTOPOB pUCKA Ha
3JI0pOBbE YENIOBEKa, MOCIECACTBUS JEATEILHOCTH YENIOBEeKa B SKOCHUCTEMaX, IiobaibHbIe
AQHTPOIIOTEHHBIE HW3MEHEHWsI B Oumocdepe (CpeaHH TPOICHT BBITIOJHECHUS 3aJaHHUNA
BBICOKOTO YPOBHsI ciioxxHOCTH — 20).
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AHanu3 OTBETOB SK3aMEHYEMBIX MO JaHHOMY OJIOKY CBUIETENBCTBYET 00 YCIENIHOM
OCBOCHHUH IKOJIOTUYECKOTO MaTepHalia MOJaBIISIONIIM OOJIBITHHCTBOM YK3aMEHYEMBIX.

JUig aHanu3a pe3yJabTaTOB BBINOJIHEHUS K3aMEHAIlMOHHOM paboThl B 2023 r. y4acTHUKHU

9K3aMeHa ObLIIM Pa3/Ie/ICHbI Ha TPYIIIBI C PA3JIMYHBIM YPOBHEM MOATOTOBKH (Tabu. 1).

Tabnuna 1

Onuncanue OTOENbHBIX
TPYII YYaCTHUKOB

Onucanue YPOBHA MOATOTOBKH OTACJIBHBIX I'PYIIIT YIaCTHHKOB 3K3aMEHA

[MepBuunsrii 6a11 0-15
o y4acTHUKOB

JK3aMeHa
I'pynma 1 Munumanvholii  yposeHv Nn0020MOGKU. IK3aMEHYEMbIE HUMCIOT
TecrtoBsIit 6at (parMeHTapHBIC 3HAHUS 10 KYpCY OHOJIOTHMH, TIOHUMAIOT OrpaHHMYCHHBIN
0-35 nepevyeHb OMOJOTMYEeCKON TEPMHUHOJIOTHEH W CHMBOJHMKOH, JOIYCKaloT

CYIICCTBECHHBIC OHOJIOTHYECKHE OIINOKH. HpaBI/IJ'IBHO BBITIOJIHAKOT TOJIBKO
OTACIBHBIC 3aJaHuA C MHOXCCTBCHHBIM BBI60pOM, K BBIIIOJJHCHUIO

[epBuunstii 6amn 16-34
o y4acTHUKOB

18,5% 3a/laHui C pPa3BEpHYTHIM OTBETOM YacTH 2 MPAKTHYECKU HE MPUCTYMAIOT
(19% 82022 T.) WJIM BBITOJHSIOT UX HEBEPHO
I'pynma 2 Yoosenemeopumenvuwiti  ypogenv noocomosxu. DK3aMEHyeMble
TecToBsIif Oamt UMEIOT 0a30BBIE 3HAHHS U BIAJICIOT HA0OPOM OCHOBHBIX YMEHHH 10 BCEM
36-60 pasmenaM Kypca OHOJOTHH, YMEIOT ONEpPHPOBaTh  OOJBITMHCTBOM

Ouosoruueckux MmoHaTud. OHAKO JOMYCKAIT OMOJIOTMYECKUE OIIUOKH.
3amaHus ¢ Pa3BEPHYTHIM OTBETOM YACTH 2 BBINOJHSIOT YacTUYHO.

[epBuunetii 6amt 35-50
o y4acTHUKOB
26%

(25,6% B 2022 1.)

49,8% B pa3BepHYTHIX OTBeTax TMpPH PACKPHITHH OCHOBHOTO COJEpPKAHUS
(50,8% B 2022 1.) OTCYTCTBYIOT OTJICTLHBIC JIEMEHTHI
I'pymma 3 Xopowuii yposenv noo2omosku. IK3aMEHYEMbIC HMEIOT IPOYHBIC
TecToBsIif Oamt 0a30BBIE 3HAHUS IO BCEM pa3ieiaM Kypca OHWOJIOTHH, a TaKKe YMEIOT:
61-80 OTepUPOBaTh OMOJOTUUCCKUMYU TIOHATUSIMH; MIPUMEHSITh 3HAHUS B HOBBIX

CUTYyalusX; CPaBHMBATh OMOJOTHYECKHE OOBEKTHI, MPOIECCHI, SBICHUS,
AQHAJTM3UPOBATh PA3IMYHBIE THIIOTE3bl CYIIHOCTH >KHM3HH, COCTaBISTbH
CXEMBl CKPELIMBAHUS, LIENH MUTaHMS, pelaTb OHOJIOTMYECKHE 3a1auu
Pa3INYHON CTENeHHU CIOXHOCTH. B oTBeTax Ha 3agaHus C pa3BEepHYTHIM
OTBETOM YAacCTH 2 TPH PACKPBITUM OCHOBHOI'O COJEpP)KaHUS MOTYT

[epBuunerii 6amt 51-59
o y4acTHUKOB
5,8%

(4,5% 82022 T1.)

OTCYTCTBOBATh HECYIIECTBEHHBIC 3IIEMEHTHI, JIOTTYCKAOTCSI
HE3HAYUTEJIbHBIC OMOJIOTHUECKUE OINOKN

I'pymma 4 Omauynolli  ypoBeHb  nO0020MOGKYU. IK3aAMEHYEMbIE HMEIOT

TecroBbIit Gat CHUCTEMHbIE 3HAHHS 10 KypCy OHMOJIOTHH, MOTYT NMPUMEHITh UX B HOBOU

81-100 (mectangapTHOi) cutTyaumu. OHHM BIIQACIOT YMEHHUSIMH. CpPaBHHUBATH,

0000mIaTh,  aHAIM3UPOBAaTh, YCTAHABIMBATH  IOCJIEIOBATEIHLHOCTD
NpOIeCCOB W SIBICHWH, B3aWMOCBSA3b  CTPOCHHS W (DYyHKIMH
OHMOJIOTHYECKUX OOBEKTOB; aBaTh MOJIHBIC PA3BEPHYTHIC OTBETHI; peliaTh
OWoylorMvecKkue 3aJa4d W JeNarh BBIBOABL. Y  oOydarommxcs
chopMupoBaHbl 00IICYYeOHbIE YMEHHS W CIHOCOOBI JIEATCIBHOCTH I10
COCTaBJICHUIO Pa3BEpHYTOI'O OTBETa HAa 3aJaHUE; OHM MOTYT YETKO
n3J1araTb CBOU MBICIH, €JIaTh BBIBOJBI

OcHOBHas 4acTh Y4YaCTHUKOB S5K3aM€Ha 10 OHOJOrMHM MPOJEMOHCTPUPOBANA CpPEAHUE
PE3YNbTaThl U BOIILIA B TPYIIIBI ¢ YAOBIETBOpUTENbHOH (49,8%) 1 Xoporei moaroroskoit (26%).

B wactm 1 ywacTHHMKam 5K3aMeHa NOpeaIaragoch 22 3aJaHusl C KPaTKHUM OTBETOM.
B kaxaoil rpynne y4aCTHMKOB 3JIEMEHTHI COAEPKAHUS CUHUTAINCh OCBOCHHBIMH, a YMEHMS —
c(OpPMHUPOBAHHBIMH, €CIIH PE3yJIbTaT BBITOJHCHUS Kaxaoro 3amanus Obur 50% wim BbITIE.
Pe3ynbraThl BHIOTHEHU 3aJaHUN YacTH | mpejcTaBiieHsl Ha puc. 1.
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Puc. 1. Pe3ynbTaTsl BHITONHEHUS 33/IaHNH C KpaTKAM O0TBeTOM ydacTHHKamMu EI'D 2023 1. ¢ pa3HpIMU
YPOBHSIMH ITOATOTOBKH

AHau3 Moy4eHHBIX PE3YyIbTaTOB IMO3BOJIMI CIENATh BBIBOJ, YTO COJCPKaHUE YIeOHOTO
npenmera «buonorus» Ha 0a30BOM ypOBHE B IIEJIOM OCBOCHO, a yMEHHs C(HOpPMHpPOBaHBI
Yy DK3aMEHYEMbIX M3 TPyHIl € OTIMYHOM, XOpOUIEH U YAOBJIECTBOPUTEIBHOM NOATOTOBKOMA.
VY y4acTHUKOB W3 TPYIIBI ¢ MUHUMAIbHBIM YPOBHEM MOATOTOBKH MPAKTUYECKU BCE MOKA3aTENU
okazamuch Huxke 40%, YTO CBUAETENLCTBYET 00 OTCYTCTBMM OHMOJOTMYECKUX 3HAHUUN
U HEJIOCTID)KEHUH JJake Ha 6a30BOM ypoBHe ycTaHoBiIeHHbIX PI'OC pe3ynbTaTosB.

Pe3ynbTaThl BRITOJIHEHUS 33JaHUH TIOBBIIIICHHOTO YPOBHSI CIIOKHOCTH TUHUH 6, 8, 10, 14,
16, 19, 20, 21 y rpynn 3 (xopouiuii ypoBeHb MOJATOTOBKH) U 4 (OTIIMYHBIN YPOBEHb MOATOTOBKH)
BappupylOT oT 60% 1o 95%. Ho B rpynmne ¢ yJAoBJIETBOPUTEIHLHON MOATOTOBKOM PE3YNIbTAThI
cymectBeHHO HIke (30-55%).

Ha puc. 2 npuBeneHsl pe3yabTaThl BBHIIOJHEHUS 3a/laHUN C pa3BEpHYTHIMH OTBETaMU
YYaCTHUKAMHU C Pa3HBIMU YPOBHSIMH OHMOJIOTUYECKOM MOATOTOBKH.
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3agaHuA c pasBepHYTbIM OTBETOM

Puc. 2. Pe3ynbTathl BRIMOTHEHHS 3a0aHII ¢ pa3BepHYTHIM OTBETOM ydacTHHKaMu EI'D 2023 r.
C pa3HBIMHU YPOBHSIMU TIOJATOTOBKH
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Bricokue pe3ynbratel B uHTepBaie 75-93% npwu BHIOJHEHUH 3aJaHUNA C Pa3BEPHYTHIM
OTBETOM MOKa3zalu ToJibko ydacTHUKU EI'D 2023 r. ¢ OTIMYHOW MOArOTOBKOW. YYaCTHUKU
C XOpoIel MOArOTOBKON TOJBKO IO 3aJaHHAM JIMHUHN 23 (aHaIn3 dKCIepuMeHTa), 25 (3a1anue
¢ pucyHkom), 28 (3amauu mo uutojoruu) u 29 (3amaud 1o reHeTke) npeogoienu 5S0%-Hblid
OGapbep U MPOJAEMOHCTPUPOBAIM OCBOSHHE OMOJIOTUYECKOTO COACpPKAHUA U CHOPMHUPOBAHHOCTh
yueOHBIX yMEHUN. Pe3ynbTaThl BBHIMIONHEHUS 33JaHUi Y4acTy 2 B 3TOU TpyIIe paclpeaeIiiich
B nuntepsaie 40—70%.

DK3aMeHyeMble C YJIOBJICTBOPUTEIHBHOM MOATOTOBKOW M MHUHUMAJIBHBIM YPOBHEM
MOJIFTOTOBKU HE OCBOMJIM CJIOXHbBIE TPEIMETHbIC YMEHHUS.

Ha puc. 3 noka3aHo BBINOJHEHHE MOJUTOMUYECKUX 3aJaHUN YYaCTHHUKAMM HK3aMEHa
C pa3HBIMU YPOBHIMH MOATOTOBKH.
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Puc. 3. Pe3ynbTatrhl BEINOTHEHUS TOJTUTOMUYECKHUX 3aJaHUI C pa3HBIMU YPOBHSIMU MOATOTOBKHU
yuactHuKamu EI'D 2023 r.

Puc. 3 mnokaspiBaeT 3HAYUTENbHYI JUPHEPEHIUPYIOUIYI0 CIIOCOOHOCTh 3aJaHui
HK3aMEHALMOHHON PadOTHI.

OueBuAHO, YTO MOJIyYE€HHE BBICOKOrO Oajlja Ha 3K3aMEHE — ATO PE3y/bTaT YCIEIIHOTO
B3aMMOJCHCTBUS  yuMTeNnss M Yy4yeHMKa. BaxHas 3agaya IIKOJIBI — 3TO  I[OMOILb
B mnpodopueHTanuu OOy4aromuXcsi C TOCIEAYIOUIed OpraHu3alueld MnpeanpoQIbHOTO
U TpOo(pUITBHOTO 00Y4EHUSI.

JUis MOBBIIIEHUS KayecTBa MOJrOTOBKM OOYYaroluXcs M0 OHOJIOTUM PEKOMEHIYIOTCS
YBEJIMYUTh KOJIMYECTBO JIAOOPATOPHBIX M NpPAaKTU4YEeCKUX paboT. CyllecTBEHHOE BHHUMaHHE
cileflyeT yAeIUTb U paboTe ¢ U300paKeHUSAMU OMOJIOTMYECKUX OOBEKTOB, C pPa3aTOYHBIMU
MaTepuaiaMH, HallpuMep BIaKHBIMU IIperapaTaMu (BHYTPEHHEE CTPOSHHE JIATYIIKU WIH CEpALE
KPYITHOTO MJIEKONMTAIOIIEro), MHUKpolpenapataMu (Habop MHMKpPOIpEnapaToB MO aHATOMUU,
¢u3nonoruy M TUTHEHE YeloBeKa WJIM Habop MHUKpONpENnaparoB MO OOTaHUKE), MOJCISIMU
(LIBETOK Tropoxa WM CTPOEHHUE silla NTUIBI), KOIEKIUSAMH (pa3BUTHE HACEKOMBIX HIIU
arpoueHosa). He cnenyer nmpeneOperars HCIOJIb30BaHUEM Ha YpOKaX MeYaTHBIX MOCOOUH.

Ha ypokax Owosoruum HEOOXOAUMO dalle MpeaiaraTh OOydYaroIIMMCcs MpPOoOJIeMHbBIS
BOIIPOCHI, 3aJJaHMsI IOMCKOBOT'O XapaKTepa, B IUCKYCCUSIX «IIPOBOIMPOBAThY YUEHUKOB HA MTOMCK
HEJIMHEHHBIX PEIICHUH.

Amnanmuz pesynabtatoB EI'D 2023 r. mo 6MonOruu BBISIBUI PsiJi MPOOJIEMHBIX TE€M, Cpeau
KOTOPBIX HanOoJiee CyIeCTBEHHOW, HECOMHEHHO, SIBJISIETCS] TEMA 3BOJIIOILMU KHUBOW MPUPOJIBI.

ITpu n3ydeHun Ha ypokax OMOJIOIMYECKHX TEOPUH peKOMEHAyeM 00s3aTeabHo o0paarh
BHUMaHUE Ha NOTPaHUYHbIE KOHIEMIMM, CIIOKMBIIMECS B CMEXHBIX HAay4HbIX O0JacTsX,
T.€. M3YYEHUIO KIJIETOYHOH, 3BOJIOLMOHHON TEOpHil, TEOPUM AHTPOIIOTEHE3a, PEeQIEKTOPHOU
TEOpUU WJIM TEOPUM HMMMYHHUTETa MPEANochliaTh MPEAMETHO-METOA0JIOTHYECKOe BBEICHHE.
N3yuyenne »sBomounnoHHoi Tteopun Y. JlapBuHa cienyeT €e HE OrpaHHMYMBATH CKYIBIM
U3JI0KEHHWEM, a IOMbITaThCS YBSA3aTh C MCTOPUYECKUM KOHTeKcToM XIX B., 0 KoTOpoMm
oOyyaromuecs: 3Hal0T U3 APYTUX Y4eOHBIX MPEAMETOB (MCTOpHH, reorpaduu, GU3UKH, XUMHUH,
MaTeMaTUKd W T.JA.). B COLMOKYNbTYpHBIM KOHTEKCT AApBHHU3MA XOPOIIO BCTPAUBAIOTCS
OpUHLMIIBL  HucTopu3Ma B reojoruu Y. Jlailens, ciydalHOCTM U HEOOXOJUMOCTHU
B OJKOHOMMYECKHMX OTHomeHus X A. CmuTa, €IMHOr0O MEXaHW3Ma pPa3HOPOAHBIX SIBICHUMI
JUx. Depiiens uinu B3rasabl P. ManeTyca Ha MHIMBUAYAJIbHYIO KOHKYPEHIIMIO B 00IIIECTBE.

Henapom K.A. TumupsseB cunTas 3BONIOLMOHHOE yueHHE ¢uiocopueit 6uonoruu, ee
MYTEBOJHON 3BE3I0M, «KOT/A, OTKPBIBAs CBOW B3I OT OIDKAWIINX, Y3KHX 3a/Jad CBOETO
€XKEJIHEBHOTO Tpy/Aa, OH IOKEJIaeT OKHHYTh B30POM BCIO COBOKYIHOCTH OHOJIOIMYECKOTO
memoroyt. Kax npaBwibHO oT™MeuaeT b.J[. Komuccapos, «9BONMIOIMOHHOE YUYEHUE TTPEACTABIISAET
co0OH pe3ynbTaT HCIOJIB30BAaHUSI B OHOJOTMHM aOCTPAKTHBIX OOBEKTOB, KOHKPETHU3ALUU

! Tumumpszes K.A. U. Jlapeun u monyBekoBble mtord pgapsunmsma // Cobpanme coummenmit. — T.VII. — M.:
Cenbxosrus, 1939. — C. 213-240.
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TIPUHINNA UCTOPH3MaZ, DTO BTOpOE MOcie KIETOYHOH TeopHH 0OOOIIeHHe, 03HAMEHOBABIIEE
pOXJIEHUE OMOJIOTHU KaK caMOCTOSTEIbHON Hayku. CyITHOCTh YBOJIFOIIMOHU3MA HEIb3sl TIOHSTh

6e3 oOpalIeHus K ero HCTOKAaM ».

Takoke ciexyeT npuHUMAaTh BO BHUMAHUE, YTO HaunHas ¢ 2024 r. mpoBepsieMoe CoAepKaHue
9K3aMEHALMOHHBIX MaTepuajoB OyJeT CTPOUTHCS Ha OCHOBaHUM (heepalibHOM 00pa3oBaTesbHOM
IporpaMMBbl CpeTHero oOmiero odpasoBaHus (mpuka3 MuHHCTEpCTBa mpocBenieHust Poccuiickoi
®enepanuun ot 18.05.2023 Ne 371 «O0 yrBepkaeHun denepaaibHON 00pa3oBaTeIbHON MTPOrpaMMbI
cpeHero o0iero oopa3oBanusi») (0a30BbIi U YITyOJICHHBIH YPOBHH).

CpaBHenue (Qparmenra

MIPUMEPHOM

OCHOBHOIl ~ 00pa3oBareibHOW  MIPOrpaMMBI

C aHAIOTWYHBIM (parmMeHTOM (QenepaabHOi 00pa3oBaTeNbHON IMpOrpaMMbl Ha HpUMEpPE
COZIEPKaHMS TEOPUH IBOJTIONNH MPEICTABICHO B Ta0IHUIIE 2.

Tabmuna 2

IIpumepHan OCHOBHAs
o0pa3oBaTeJibHas nporpamMma
cpeaHero o0mero o0pa3oBaHMs

(omoOpeHa perieHreM ¢eaepaibHOTO
yueOHO-METOANIECKOTO

@DenepanbHas  00pa3oBaTelibHAsi MPOrpaMMa  CpeaHero
o0uiero oopazoBanus

(mpukas MuHucrepcTBa MPOCBEIICHUS Poccuiickoit
Oeneparn ot 18.05.2023 Ne 371 «OO0 yTBepk)AeHUH
(dhenepanbHOI 00pa30BaTEILHON IPOrPAMMBI CPEHETO 0OIIEro

u XK.-b. Jlamapka.

OpomounoHHas Teopust Y. JlapBuHa.
CuHTeTHueCcKass TEOpHUsS IBOJIIOLHH.
Poub 3BOJIIOIIMOHHOMN TEOpUH
B (hopMHUpOBaHUU €CTECTBEHHO-
HayYHOW KapTHHBI MHUpa

o0BenHEHNS 1o oOmeMy | oOpa3oBaHus») (YTITyOJIEHHBIH YPOBEHB)

00pa30BaHUIO (mpoTokoi oT

28.06.2016 Ne 2/163)) (yrayOneHHbIH

YPOBEHB)

PazButne »BomonmMoHHBIX — Hiel. | oew pa3BUTHS OpraHWYECKOr0 MUpa B Tpydax ¢GuirocodoB
Hayunslie B3IJIS1bI K. Jlunnes | antuyHOCTH. J|0MapBUHOBCKHIA MEPHOJ B UCTOPHH OUOJIOTHH.

Cucrematuka K. JlunHest u ee 3HadeHue A1l (HOPMHUPOBAHUS
UAEH 3BOJIIOLIUH.

OpomonionHas  Teopust Y.  JapBuna. IIpeamochuiku
BO3HMKHOBEHUs AapBUHNU3MA. JKU3Hb U HaydHAas JIeSTeIbHOCTD

Y. J[lapBuHa. JIBMKyliue CHIbl 3BOJIOUUMU BUIOB, IO
Y. [apBuHy (BBICOKasS HMHTEHCHUBHOCTH Pa3MHOXCHHS
OpraHM3MOB, HACJICJICTBCHHAas WM3MEHUYUBOCTh, OopnOa 3a

CYILECTBOBAaHHE, €CTECTBEHHBII M UCKYCCTBEHHBIH 0TOOD).
Odopmnenne cunTeTHdecko Teopun s3Bomouun (CTDI).

Bun, ero xpurepuu. Iomynsuus kak
dbopMa CyliecTBOBaHHMS BHJA H
JJIEMEHTApHAsl E€IMHHLA 3BOJIIOLIUH.
MUKpPO3BOIIOLUS M MAKPOIBOJIFOLHSI.
JBIKyIMe CHIIbl 3BOJIIOLHUH, UX
BIUSHUE Ha TE€HO(OHJ MOIYJSAINH.

Hpetid TEeHOB U  ciydYaiiHbIC
HEHaNpaBJICHHbIC HM3MEHEHUS
reHo(oH 1a oMY JISIUY.

YpaBuenne Xapmu - Baitabepra.

MoneKkynapHO-TeHeTHUECKUE
MEXaHU3MbI OBOJIFOIINH. (DOpMI)I
€CTECTBEHHOIO0 O0TOOpa: IBIKYLIAs,
cTaOWIM3UpyIomas, TU3PYNTHBHAS.
DKoJIoru4ecKkoe W reorpapuueckoe
BH1000pa30BaHMe

CoBpeMeHHas SBOJIIOIHMOHHAS OHOJIOTHS. 3HaueHue
SBOJIIOIIMOHHON Teopuu B (POPMUPOBAHUM HAYYHOH KapTHHEI
MHpa

Pazsutne mnpexncraBnenuid o Buze. | [lonmynsiuss Kak  3J€eMEHTapHas  €JUHUILIA  JBOJIIOLUU

CoBpeMeHHBIE METOABI OLIEHKH T'€HETHYECKOTO Pa3HO00pas3us
W CTPYKTYpBI momyJisiiuid. M3menenue renodoHia momysium
KaK  JJIEMEHTApHOE  DBOJIIOLIMOHHOE  SIBICHHE.  3aKOH
reHernyeckoro papHoBecus Jxx. Xapau u B. BaitnGepra.

OneMeHTapHble  (akTOpel (ABWXKYIIME CHJIBI) 3BOJIIOLUH.
Myrtanmonsslii  mporiecc. KoMOMHAaTHBHAs W3MEHYHUBOCTb.

Hpeiip reHoB — ciyyaiiHble HEHaNpaBJICHHBIE W3MEHEHUS
9acTOT aiened B momymsinusx. Oggexm ocnosamens.
Opgpexm OYMbLIOUHO20 20pbIUIKA. Cruoicenue
2EHeMmU4ecKko20  pasHooopasus: NpuduHbl U  C1eOCMBUSL.

Iposisnenue s¢ghgpexma Opetiha 2enos 6 OOMLUWUX U MATBIX

NONYAYUSIX. Muepayuu. Nzonsus TIOMYJISIIUM:
reorpaduyeckas (mpocTpaHCTBEHHAs), Ouonorunyeckas
(pempoxyKTHBHAs).

EcrecTBeHHBII OTOOp — HampaBISIOMIMKA (DAKTOP 3BOJIOLIUH.
@DOpMBI €CTECTBEHHOTO 0TOOpa: ABIKYIIMI, CTAOMIN3UPYIONIHA,

2 TIpUHLMI UCTOPHM3MA O3HAYAET, YTO MCTOPUYECKHE (AKThI, JHOObIE UCTOPHYECKUE SIBICHUE M COOBITHE ClIEHyeT
M3ydaTh B COOTBETCTBUH C MCTOPUIECKOI 0OCTAHOBKOM B MX B3aHMMOCBSI3H, B3aHMOOOYCIIOBICHHOCTH U Pa3BUTHH.

3
Ipoceemenue, 1991. — C. 49.

KomuccapoB bB.JI. Merononorndeckue mpoOIeMbl

IIKOJILHOTO ~ Onosorndeckoro oOpa3oBaHus. — M.:
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Ppa3phIBAOIIIII (TM3PYITUBHBIN). [TomoBoit oTOOop.
Bo3HukHOBEHHE W DBONIIOIMS ~ COLMAIBHOTO  IOBEACHUS
JKHBOTHBIX. TBOpUECKast pOJIb €CTECTBEHHOTO 0TOOpA.
[IprucnocoGneHHOCTD OpPraHU3MOB KaK pe3yabTat
MUKPOIBOJIFOLIUH. Bo3nukHOBeHUE MIPUCTIOCOOJICHHIIA
y opraHu3moB. IlpuMepbl mpUCHIOCOONCHMI Y OPraHU3MOB:
Mopdosorndeckne,  (QU3NOJIOTHYECCKHE,  OHMOXUMHYECKUE,
MTOBE/ICHYCCKHE. OTHOCHTENFHOCTh 1eJIeco00pa3sHOCTH
TIPUCTIOCOOICHHIA.

Bun, ero kputepum u CTpykTypa. BumooOpa3zoBaHue Kak
pe3ynbTaT MUKpodBomtonnu. M3omsamus — kimodeBor (axTop

BuAooOpazoBanus. Ilyth u cmocoObl  BHIOOOpa3OBaHUS:
aJIIONaTPHIECKOe (reorpadmueckoe), CHMITaTPHIECKOE
(3KoJNoruyeckoe), «MTHOBEHHOEC) (monurmonu3anus,

rubpunu3anus). JIMTeTbHOCTh HBONIOIMOHHBIX ITPOLIECCOB.
Mexanu3mbl popMUpOBaHUS OMOJIOTHYECKOTO pa3HO00pasusl.

Ponp 3BONIOIIMOHHONW OWONIOTMHM B pPa3pabdOTKE HAYYHBIX
METOZOB COXpaHeHUs OHopasHooOpasus. MUKpPOIBOIIOIHS
U KOIBOJIOUWS TApPa3HTOB W WX XO035i€B. MeXaHH3MBI
(opMUPOBaHUS YCTOMYUBOCTH K aHTHOMOTHKAM M CIIOCOOBI
OopsObl ¢ Hel. Pomp BakumMHAIMM W KapaHTUHHBIX Mep
B MPEAOTBpAIICHHUU 3SBOJIOLMMOHHOTO POCTa BUPYJICHTHOCTH
MH(EKIMOHHBIX areHTOB

CBUIICTENBCTBA IBOJIOIMU  JKUBON
HPUPOJIBL: MaJICOHTOJIOTUIECKHE,
CpaBHUTCIIbHO-aHATOMUYCCKHUC,
AMOPHOIIOTUIECKHE,
ouoreorpaduuecKkue, MOJICKYJSIPHO-
TeHETHYECKHe

MeTtoapl W3ydeHHsT MaKpod3BOMOIMH. [lameoHToNOTHUECKHUE
MeTOAbl  HM3y4deHus osBojronuu. llepexomguele  GopMel
1 (GUIOTEHETHUECKUE PsIbI OpraHu3MoB. buoreorpadudeckue
MeToAbl u3ydeHus sBomounu. CpaBHeHHe ¢Guopbl U (ayHBI
MaTEepHKOB U OCTpoBOB. broreorpaduyeckue obmactu 3emiu.
Buapi-sHAEMUKHN U BUIBI-PETUKTHIL.

OMOpHoOIOTHYeCKHE U CPaBHUTENLHO-MOpPdoIornieckue
METOZBI U3yUEHHUS IBOJIOLMH. 3aKOH 3apOABIILIEBOIO CXOACTBA
K. M. bopa, Ouorenermueckuid 3akoH 3. [ekkens
n ®@. Mroiepa; TpaHuIBbl UX NPUMEHUMOCTH. ['OoMoIornyHbIe
W aHaJOTMYHBIE  OpraHbl.  PynuMeHTapHble  OpraHbI
1 aTaBU3MBIL.

MornekyIapHO-OMOXHMITYECKHE, TCHETHIECKUE U MAaTeMaTHYECKUe
METOBl  W3YYEHHsS  HBOJIONMU. ['OMOJOTWYHBIE  TEHBI.
CoBpeMeHHBIE METOABI  MOCTPOCHHS  (DHUIIOTEHETUYECKUX
JEpEeBbEB M PEKOHCTPYKIMU HBOJIOLMU. XPOMOCOMHBIE
MyTaIlKd ¥ JBOJIOIUS TEHOMOB. DBOJIONUS pa3MEpOB FeHOMa
u mpobnema «mycopuoit JIHK». Poxxnenue u cMepTb r'eHOB.
Porb  MOOWIBHBIX T'€HETHUECKHX OJIIEMEHTOB B 3BOJIOLUU
TCHOMOB

HaHpaBJ’ICHI/I}I U TYyTU 3SBOJIIOLHH.

@DopMBI  JBOJIONUU: JTUBEPTEHITHS,
KOHBEpIreHIUS, napayIean3M.
MexaHu3Mbl aJanTanui.
Koasommonust. MHuoroo6pa3zue
OpraHU3MOB 5 X
MIPUCIIOCOOJIEHHOCTh K cpene
00WUTaHUS KaK Pe3yJIbTaT YBOJIFOITHH.

MeToapl JIaTUPOBKHU CcOOBITHI
MIPOIILIIOTO, TEOXPOHOIOTHIeCKas

mKana. [WrmoTe3sl MPOUCXOXKISHUS
»ku3Hu Ha 3emiie. OCHOBHBIE 3Tallbl
SBOJIOLMN ouocdepst 3emin.
KnroueBble COOBITHS B DBOJIOLIUMU
pacTeHHI U JKUBOTHBIX

Hanpasnenuss u mytu sBoirounu. buonorndeckuii mporpecc
u 6uonorudeckuii perpecc. IlyTti moctmxenuss GnoI0rnaecKoro
mporpecca B 3Bomorun (A.H. Cesepuios, 1.U. 1lImaneraysen):
MOpGhoPHU3NOTOrHUSCKHI porpecc (apomopdo3),
uavoananTauys, Mopgopu3HoIorHIeckuii perpecc  (oOrmas
nereHeparys). COOTHOIIEHHWE W YEPEIOBaHHE HAalpaBICHUHA
SBOJIOLHH.

DopMBI JBOJIIOLUU: (unernueckas, JIUBEPTEHTHAA,
KOHBEpPIreHTHas, napauieibHas. OOmme 3aKOHOMEPHOCTH
(npaBuna) sBosrormu. [IpuHIUn cMeHsl QyHkuui. [TpuaTmn
npeagantannu. HeoOpatumocts sBomronmu. IIpoucxoxxaenue
OT HeCTeNWaM3UPOBAHHBIX TpeaKoB. IIporpeccupyromnias
crienuanu3anys. AmanTuBHas paguanus. HepaBHOMEpPHOCTD
HBOJTIOLNH. Y CKOPEHHE TEMITOB SBOJIOLUH
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HoBas ¢enepanbHas oOpa3zoBarenbHas MporpaMma TO3BOJMT TIyOke, JIOTHYHEE
U, [J1aBHOE, CUCTEMHEE IOJIOMTH K OpraHu3alluy U3y4eHUsl HBOJIIOLIMOHHOIO YYEHHUs Ha YpOKax
OMOJIOTHH.

OcTaHOBUMCS TakXe Ha HEKOTOPBIX acleKTax OpraHu3aluu H3ydeHus Hauboiee
CYILIECTBEHHBIX MOHATUHN 3BOJIOLHUOHHOIO YUEHHUS.

Amnanmu3 pesynbratoB EI'D 2023 r. ycTaHOBUII, YTO K €1a00 OCBOEHHBIM BOIIpOocaM OJI0Ka 6
«OBOJIOIMS )KUBOU PUPOBI» OTHOCST CIIEAYIOUTNE OMOTOrMYECKHE TEOPHHU:

— yueHue 00 3BoJronun xuBoi npuposl XK.-b. Jlamapka:

— 3BOJIIOIIMOHHOE yuenue Y. JlapBuHa:

— CHHTETHYECKAasl TCOPHS IBOJFOIMU (MUKPOIBOITIOIIHS).

Ecnu npumenurensHo k Teopun Jlamapka o0ydaromiyecs: He BIaJei0T YMEHHEM IPUMEHSTh
€€ B U3MEHEHHOI M HOBOM CUTYyallUsIX, TO OTHOCUTENIBHO JIBYX CJIEIYIOIUX MOXHO BBIIEINUTD PsII
OUEBU/IHBIX METOJOJIOIMUECKUX MPOOJIEM B MX IMOHMMAaHUHU. Bo-NepBbIX, HEKOTOPHIE YYaCTHUKU
’K3aMeHa myrtaroT B3raAbl Jlamapka u JlapBuHa B 4YacTH IOSIBJIEHMSI HOBBIX IIPU3HAKOB.
Bo-BTOpbIX, OHUM HE BHUIAT BHYTPEHHMX NPOTUBOpEUYMM W 3a0myxiaeHuid B yueHuu JlapBuHa,
KOTOpBIE W MPOBEIHM K KPU3UCY B TeopuH 3Bojonnu B KoHIe XIX — nawane XX B. B-Tperhux,
M OTO camMoe TJlaBHOe, OOydyaroluMecss He BIIAJCIOT yMEHHEM Ha KOHKPETHBIX IpHUMepax
JEMOHCTPUPOBATh MEXaHU3MbI JEHCTBUS €CTECTBEHHOTO OTOOpa B pPa3HBIX MOMyJSALUSAX (HE
npuUBIeKalOT 3akoH Xapau — BaiinOepra). IlosToMy OTBeTh y4YaCTHMKOB 3K3aMEHa YacTo
HEKOHKPETHBI, U3JI0’KEHBI Pa3rOBOPHOM PEUBIO.

B cBs3u ¢ mosiBjieHreM B IporpaMMme aklieHTa Ha MPEINOChUIKU JapBUHU3MA, a TAaK)Ke Ha
HayuyHyl jaedarenbHocTh Y. JlapBMHAa M €ro Teopuro 1elecO00pa3sHO O03HAKOMUTH YYEHUKOB
C HAyYHBIMU T€YCHHUSIMHU B OMOJIOTHH, CIIOKUBIIMMUCS BO BTOpo# mosioBune XX B.

Jliia Gosiee riryOOKOIro MOHUMAaHUS HBOJIIOLIMOHHBIX UAEH M TEOPHIl 00yUYarolUMCsi CTOUT
IoKa3aTh Ipolecce UX opopMieHMs BO B3risaax camoro JlapsuHa. bosbiioe Koau4ecTBO
Hay4HbIX TPYZOB M COXpAHUBILIAACS NEpenucka ¢ yudeHbIMU U3 EBpornbl 1 CeBepHOU AMEpUKHU
JlaeT TaKyl0 BO3MOXKHOCTb (Tabi. 3). OcoOeHHO Mmo3HaBaTeabHO 3TO OyleT B ciyyae, eciu Uaeu
YUEHOTO B pa3HbIE TOJAbI €r0 XU3HU OYAYT CPaBHMBATHCS C MPEJICTaBICHUSIMH O Pa3BUTHUU
OpPraHUYECKOTO MUpa B Tpynax GpunocohoB aHTUYHOCTH U YUEHBIX-OHOJIOTOB JOJAPBUHOBCKOTO
nepuona, Hanpumep broddona, Jlamapka.

Tabmuma 3
T'on OcHoBHas uues O00CHOBaHHUE UIEU
1831 | OpronmokcanbHblil | «Buabl COTBOpEeHBI Ha oOmpeseieHHBbIH cpok». [IpuHIum ucropuszma
KpearoHn3M B T'€OJIOTHH. WnTepnperanus NaJICOHTOIOTUIECKUX

u OuoreorpaduuecKkux JaHHBIX M0 FOKHOW AMepHKe: pazIHyus
pa3MepoB COBMECTHO OOMTAIOLIIMX BHJOB CTPAyCOB, BBIMEPIINX
1 COBPEMEHHBIX MJICKOITUTAIONINX, aHAIOTHH MEXKIY BHJIAMH

1837 | CkaukoobOpa3Hast | Mpicmu o0 reorpadMueckodl HM30JSIUMU: BHUIBl  H30JIMPOBAHHBIX
SBOJIIOLUA TEPPUTOPUI MEHSIOTCA B PE3yJbTaTe NEHCTBUS Pa3JIMUHBIX YCIIOBUN
(ramanarocckue uepenaxu, JUCHIBI ¢ DONKICHICKUX OCTPOBOB
u ocTpoBa Ynyiod u ap.)

1838 | Ilocrenennas MennieHHOe W3MEHEHHE Cpelbl BeIeT K CMEHE MPHUCIOCOOJICHHUN B
SBOJIOTIHS YCIOBUSX reorpaguueckoil N3oisuu. [lepexo]] K «IomyIsiHOHHOMY)
MBILUICHUIO B pe3yibTaTe BIUSHUS paboT CHENHAIUCTOB IO
ouTHIecKor dKoHOMHKE (A. CMUT, CIIy9aifHOCTh U HEOOXOIMMOCTh
B OKOHOMHYECKHX  OTHOWIeHusix), craructuke (A. Ketne,
KOJMYECTBEHHBIE 3aKOHOMEPHOCTH pocTa), cenekunuu (k. Cebpair,
aHaJIOTHsl Pe3yJbTaTOB UCKYCCTBEHHOI'O 0TOOpa ¢ TMOEINbI0 JKUBOTHBIX
B Ipupoze), cormosioruu (P. Manbryc, MHIUBHTyalbHAS KOHKYPEHIIHS
B YCJIOBHSIX OMYJISIIMOHHOTO AABJICHHUS)

1859 | Teopus HenampaBnennass wWHAMBUAyaJbHAas W3MEHYMBOCTh, Ooprba 3a
€CTECTBEHHOTO CyIlIeCTBOBaHME, OTOOpP, CMEHA MPHUCIIOCOOIEHUH, BHI000pa3OBaHME.
orbopa ObocHOBaHUE MpHUHOMNA JUBEPreHTHOH sBomounu. «Kommap

Jxenkunay (1867), «Ctpamaoe Bunenue» (Y. Kenpun, 1861)

1872 | PasButne Teopuu | Bo3pacranue ponu  yoenpHOIO Beca MacCOBOH — ONpeAeieHHOH
€CTECTBEHHOTO M3MEHYHNBOCTH (M3JI0KEHO B 6-M m31aHUU «[IponCcX0oXkaeHne BUAOB. . . »
orbopa Y. lapBuHa, 6-¢ u31.)
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B npornecce n3yueHust SBOIIOLMOHHOIO YUEHHs 00y4arolXcsl cpa3y ciaelyeT 3HaKOMUTh
C HIPOTHBOPEUYMSIMM, KOTOpbIE OO0S3aTEIbHO BCTPEUAKOTCSl B HAYYHOM IOMCKe. Spualiiinm
IIPUMEPOM TaKOM MHOTOJIETHEH HAyYHOM JUCKYCCHUU B HAIllEM Clly4ae, HECOMHEHHO, SIBISAETCS
KPHU3UC SBOJIIOLIMOHHOW TEOPHH, KOTOPbIM OOBEKTHBHO CTajl BO3HHUKATH MPAKTUYECKU CpPazy
nocie onyonukoBaHus J[apBUHOM CBOETO YUEHUsI, OJTHAKO B MOJHON Mepe MPOSBUIICS B MEPBOM
yeTrBepTH XX B.

PaccmoTpenne paHHOM npoOieMbl Ha ypokax MO TeMe «OBOJIIOLHMOHHOE YUEHHE»
HE TOJBKO MOMOXET O0YyYarolUMMCs MOHSATh HECOBEPIIEHCTBO JIIOOOW IMOMBITKU OOBSICHUTH
OKpY’KaloIIMe SIBIICHUS, HO M, CaMO€ TJIaBHOE, HAYYHUT UX MPUBOJIUTH COOCTBEHHBIC apTYMEHTHI,
AQHAJIM3UPOBATh Yy)KHE, KPUTUYECKHU OLIEHUBATh BKJIAJ KAKJIOTO UCCIIEN0BATENS B CTAHOBIICHUE
TOW WM MHOW Hay4yHOH Teopuu. [1loo0HOE 3HAKOMCTBO CIIeyeT BCeria HaunHaTh ¢ YUYEHBIX, He
IPUHSBIIAX HOBBIX B3IVIANOB, @ 3aTE€M OCTAHABIMBATLCA HA TEX, KTO CBOEH KPUTHKOU
CHOCOOCTBOBAJ Pa3BUTHIO HAYYHON MBICIIH.

Hecmotpss ma mnpusnanue ydenus Y. JlapBuHa OOJBIIMHCTBOM OWOJIOTOB, MHOTHE
BeNylue y4deHble Toro Bpemenu 6o He npussiu (P. Oysn, K. bap) yuenue o0 sBomronuu
IIyTEM €CTECTBEHHOro OoTOOpa, JUOO0 MPUHUMAIU €ro C OrOBOPKAMM, BBIJBUIAsl CEPbE3HbIC
Bo3paxeHus (A. Kemnukep, K. Herenu u np.). Otomy B 60JbLIOH cTENIEHH CIOCOOCTBOBAJIO TO,
yro B3rsAAbl Y. J[apBHHA Ha BCEMOI'YIIECTBO OTOOpa M OCOOEHHOCTH BO3HUKHOBEHHS HOBBIX
BUJIOB BCTPETHIIUCH C PSAIOM TPYIHOCTEH.

Tax, B npupoae KpailHE pPeIKO MOKHO BCTPETUThb IEpPEXOJHbIE (POPMBI, MPUCYTCTBUE
KOTOpBIX THocTyaupoBaid JlapBuH. VY y4e€HOro BO3HHUKIM MpoOJeMbl C OObSICHEHHEM
BO3HHUKHOBEHHUSI OpPraHOB CIJIO)KHOT'O CTPOEHMsI (HampuMep, IJa3 y IMO3BOHOYHBIX), HE MEHee
OpoOJEeMHBIM JUI HEro OKa3aloch OOBsICHEHHE CIOXHBIX (opM moBeaeHus. Hampumep, on
HE MOI' OOBSCHUTH OOpa3oBaHHE pabO4YMX MYpPaBbEB, KOTOPHIE UYPE3BBIYANHO OTJIMYAIOTCA
OT CBOUX POJUTENIEH, HO IPU 3TOM SIBISAIOTCSA OECIUIOAHBIMH, a 3HAUUT, HE MOT'YT IepeJaBaTh
npruoOpeTeHHble MOTU(BHUKAIIMA U3 TIOKOJICHUS B IMOKOJEHHE, YTO SBHO HE COTJIACOBBIBAIOCH
¢ Teopuel »BomOIUU. Tak ke TpyaHO ObUIO OOBSACHHUTH TOSIBICHHE MPU3HAKOB MOCPEICTBOM
AKKyMYJSIIMM  MEJKUX HW3MEHEHMH, HeJOCTaTOYHBIM Ka3ajcsi MPHHLUMI OoTOopa | Ui
OOBSICHEHUS! TEpBBIX CTaAMi pa3BUTHs IMOJIE3HBIX YKJIOHEHHH, HESCHBIM OCTaBaJloCh
BO3HMKHOBEHHUE OOIIET0 MJIaHa CTPOEHUS B KPYIHBIX TpyNIax OpraHu3MOB U T.I1.

Bcekope mocne Beixoma Tpyna «lIponcxokneHune BUAOB...» MIOTJIAHACKUN WHYKEHEP
®. JlxenkuH (1833-1885) BbLABUHYN Cepbe3HOE BO3paKEHHE IMPOTUB IpEAroiaraeMon
Y. J[apBMHOM BO3MOXXHOCTH JEHUCTBHS OTOOpa Kak HSBOJIOIMOHHOTO (akTtopa B TPHUPOJIE.
MexaHusM ero paccyxaeHuil Obu1 cieayromuM. JlomycTuMm, y OJHOTO U3 OpraHU3MOB
HOSIBJISIETCS. HOBBIM ITOJIE3HBINA MPU3HAK, HAIPUMEP A — KpacHBIN IIBET BEHYMKA, KOTOPBIH yalle
MOCEIIA0T ONBUINTEIN. by1ydu IPEeICTaBICHHBIM B OJHOM 3K3EMIULIPE, TAKOE PACTEHUE MOMKET
CKpEIIUBATHCS TOJIBKO ¢ OeciBeTHBIMU (hopmamu. Pe3ynbrar — nosineHue po3oBbix Gopm (A/2).
B cnenyromiem nokoneHUH po30BOLBETKOBbIE (POPMBI MPEUMYILIECTBEHHO OyIyT pa3MHOKaThCs
CHOBa ¢ O6eIbIMHU, OO MX PO30BBIE COPOAMYH CIUIIKOM MaIOYUCIIEHHBI. B HOBOM MOKOJIEHUH OT
NPEXHEro NpU3HAaKa OCTaHeTCs JIMIIb «4yeTBepTas 4yacTb» (A/4). B mocnenyromeMm npusHak
Oyzer yObIBaTh B reoMeTpudeckoit nporpeccun: A/8, A/16, A/32, A/64, A/128 u T.1.

BoeiBoa: mpu3Hak McyYe3HET Tak OBICTPO, YTO €CTECTBEHHBIM OTOOp HE yCIeeT ero
MOAXBATUTh B PsAy MOKOJeHUH. O3HaKOMMBIINCH C BO3pakeHUsAMHU J[»keHkuHa, JlapBuH cuen,
YTO WX MPaBWIBHOCTh «€IBa JHM MOXET ObITh MOJBEPrHyTa COMHEHHIO», W Ha3blBal HX
«koumapoM J[xenkuHa». B nuceme cBoemy apyry 6otanuky 1. I'ykepy JlapBuH nucai o cratbe
JlxenkuHa: «3HaeTe, s I0YYBCTBOBAN Ce0sl O4eHb MPMHIKEHHBIM, 3aKOHUMB YTEHUE CTaThl»®.

[Ipyuunaa Takoro kKoH(]y3a y4yeHoro Oblla B TOM, 4YTO B cBoed Teopuu JlapBun
paccMaTpuBal HACJIEICTBEHHOCTb M M3MEHYMBOCTh KaK MOCTYJAThl (MCXOJHBIE TIOJOXKEHHS),
nprHUMaeMble 0e3 JToka3aTeabcTB. Bo3aMOXKHO, OH MOJCIYAHO MpEroiarali, YTo OpraHu4ecKuit
MUp TpeacTaBieH B (opMe JTUCKPETHBIX BHUJIOB M  KOPHYCKYJISIPHOCTBIO — €IWHUIL
HacneacTBeHHOCTH. OHako Bo BpeMs JlapBuHa B OMOJOrMM ObUIAa PacIpOCTpaHEHA M NMPHUHSTA

4 Taxtamkad A. JlapBuH M coBpeMeHHas Teopus dsomonuu // Llut. mo: Japsun. IIpoucxoxnenne sugos. CII6.:
Hayxka, 2001. C. 519.
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MOJIeIb «CIUTHOW HACIEACTBEHHOCTHY: CUYUTAIIOCH, UTO HACJIEACTBEHHbIE TPU3HAKU CIMBAIOTCS,
CMEIIMBAIOTCS U «3arps3HSAIOTCS» MPH CKpPEIIMBAaHUM. TeopHsl «CIUTHOW HACIEICTBEHHOCTH)
MOJTBEPXKJIalach CIy4assMH HAcCJIeOBaHUS MHOXECTBA KOJIMYECTBEHHBIX MPU3HAKOB, KOTOPHIE
Ha0JII0JaIMCh [TOBCEMECTHO.

OToil MonenM MPOTUBOPEUYHIIM HE TOJBKO H3BECTHbIE (DAKTBI CTOMKOIO COXpaHEHUS
NPU3HAKOB M3 TOKOJICHUS B IOKOJIEHHE, KaK, Hampumep, ryba ['abcOyproB mim xapakrtepHas
ropouHka Ha Hocy BbypOoHOB, coxpaHHBIIasCs Jaxe B BOCBMOM IOKOJEHHH (IO pacueram
@. JKeHKMHA, TPU3HAK JOJDKEH OB yMEHBIIMTHCA B 128 pa3), HO M HaydHBIE TPYIbI
npeBHerpeuecknx ¢unocodo Jlekunma u JlemMokpura, a Takke ckiaabiBaBiascs kK XIX B.
ATOMHO-MOJICKYJISIpHAs M KJICTOYHASI TEOPHH.

Opnako naHHble (DaKThl HE BIMSUIM HA YCTOSIBIIMECS BO33PEHUS CPEAM IMOJABISIOLIETO
OOJIBIIMHCTBA YYEHBIX-Ononoros, cpean kotopeix Obu1 Y. JlapBun. [lorpeGoBasicss HaydHBIN
nosur I'. Menaens (1822—-1864), mocTpouBIIEro KOPIYCKYISPHYIO MOJIEIb HACIEACTBEHHOCTH.

Eme omguumM BbBoBOM it JlapBuHa crajna KPUTHKAa CO CTOPOHBI 3HAMEHUTOTO
anrmiickoro ¢usuka Y. KenbBuna (1824-1907), yrBepraaBIiero, 4ro 3emisi HEAOCTATOYHO
cTapa, 4TOOBI MO3BOJIMTH €CTECTBEHHOMY OTOOpY cCO37aTh Takoe pa3HoOOpa3ue KHU3HU.
[To 3axonam ¢usuku XIX B. ydeHslit Obu1 aOCOTIOTHO MpaB!

K 1870-M rr. cnoxuioch Be KOHLENIMUU O Bo3pacTte mupa: J(apBuHa, OMOJOrHYEeCKu-
reojoruueckas, u KenbBuHa, uncto Qusmdeckas. CorjacHO pacueTaM MOCIEIHET0 BO3pPacT
3eMiIu ¢ y4eTOM TEOPHUH MPOUCXOKIEHUS IUIaHeT cocTaBiigeT Becero 40 mutH net. s sBostonuu
JKUBOTO, OYEBHJIHO, TpeOyroTcs ropa3no Oonbimue cpoku (MuHuMyM 100—400 muH 7er,
no MHeHuto JlapBuHa), 4YTOOBI JKM3Hb W3 TPOCTEHININX OPraHU3MOB JIOCTUTIIA TOTO
MHOT000pa3us, Kakoe Mbl HAOIIOAaeM B HACTOSIIEE BPEMS.

AprymenTs! KenpBrHA ObIITH HEOCTIOPUMBIMHU IO KAHOHAM HAayKH TOTO BpeMeHH. Pu3nka
cuMTagach caMOil TOYHOW U3 €CTECTBEHHBIX HAayK M CTPOTOM MO METOAOJIOTMH. A 3HAYWT, €e
JaHHbIE CTaBWJIKCh BO miaBy yria. Hemapom JlapBun mucan: «MHuorue ¢u3uku u (puiaocodsl
elle He TOTOBBl IMpHU3HATh, YTO MBI HEJOCTATOYHO 3HaeM O CTpoeHuH BceneHHoil u 00
YCTPOMCTBE spa 3€MHOIO Ilapa, YToObl OE30MaCHO CTPOUTH MPEIOJOKEHUS O BPEMEHHU €ro
CYIIECTBOBAHUS Y.

BbuTO0 MOHATHO, YTO KTO-TO TIE-TO OMIMOAETCs, HO HUKTO HE XOTEN IMPHU3HABATH CBOU
omnOku. B3anMusble ycTynku co cropons! JlapsuHa u KenbBruHaA B BHJIE COKpAIEHUsS BPEMEHU
HBOJIIOLIMM M yBEJIMYEHMsI BO3pacTa 3eMJIM HU K YeMY HE MPUBEIH: BCE PaBHO Ie0JIOTHYecKas
KapTHHa HUKaK He ymemanack B 100400 mun net. B 1895 r. ¢pu3uku okoHYaTeNbHO CONILIMCH
BO MHEHHH, 4TO Bo3pacT 3emiu coctaBisier 20—40 muH ner. Teopust eCTeCTBEHHOTO 0TOOpa
BBITJIsAJIEJ1a OOPEUEHHO.

Opnnako JlapBuH okazaincs npas. B 1903 r. bekkepens BMecte ¢ IIbepom u Mapueit Kropu
noixydms1 HoOeneBckylo NHpeMHI0 3a OTKpHITHE PpaJMOAaKTUBHOCTH. A Jajee JIaBUHOOOpa3HO
COBEpIIAJIMCh OTKPBITHS B 00JacTH saepHON (u3ukd. PaauoakTHBHOCTH TpeOCTaBHIIA
B paclopspKeHHE 4eJIOBEYECTBY NMPUHIMIIUAIBLHO HOBBIM METOJ M3MEpEeHHs BO3pacTa JPEBHUX
00BekToB. Yke B 1911 . Bo3pacTt 3emnu Obu1 yBenmudeH o 1,7 mupa net. A B 1953 r. oH Obin
orpefieieH Ha ypoBHe 4,5 Mipa JieT. DTO U CTl0 OOLIENPU3HAHHBIM BO3PACTOM  IUIAHETHI
JI0 HACTOSIILIETO BPEMEHH.

YroObl moKa3aTh, 4TO 3TUM HE OIPAaHUYMBAIACH KPUTHKA KJIACCHYECKOTO JApBHUHM3MA,
yYaluxcsi CTOUT MO3HAKOMHTH C OmbITaMH narckoro Owonora B. Horancena (1857-1927),
KOTOPBIM MOKa3zan HedpPEeKTUBHOCTh OTOOpa B UHUCTHIX JHHHMAX (B MOTOMCTBE OJHOMU
CaMOOIUIOAOTBOPSIIOIIEHCS 0COOM, TOMO3UTOTHOM IO OOJILIIMHCTBY IPU3HAKOB) pacTeHH. XoTs
TaKUX TOMO3UTOTHBIX TPYII 0COO€H B MPHPOJIe HE BCTPEUAETCsl, BEPY B MOTYIIIECTBO OTOOpPA ATU
OKCTIEPUMEHTHI TTOIPHIBAIIH.

VYuenslii u30pan OOBEKTOM HCCIIEAOBAHUS TOMYJSIIMKA CaMOONBUINTENEH, KOTOphIE
MOKHO OBLIO JIETKO paclpeleiuTh MO TPYIIaM MOTOMKOB OTIENbHBIX CAMOOMBUISIOIINXCS

5 <https://dzen.ru/a/Y T8RjPTEhVOOOfw;j>.
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pacTeHuid, T.e. MPOU3BECTU BbIIEICHHE YUCTBIX JTUHUM. AHanu3y ObUla MOJBEpPrHyTa Macca
(pa3mepsl) cemsiH ¢aconu Phaseolus vulgaris (B HacTosiiiee BpeMsi H3BECTHO, YTO Macca CEMSH
OTIpe/ieIAeTCsl MOJMI€HHO M B CHUJIBHOM CTENEHU MOJBEp)KE€HA BIUSHUIO (PaKTOPOB BHEILIHEH
cpebl).

Norancen B3BemmBan cCeMSH OAHOrO copTa (acoiid M MOCTPOUII BapUAILlMOHHBIN psij
o 3TOMY MoKazaTento. Macca BappupoBaia B mpeaenax or 150 mo 750 mr. B panbneiimem
cemena maccoit 250...350 u 550...650 Mr ObpumH BBICESHBI OTIEIBHO. C KaXKIOTO BBIPOCHIETO
pacTeHust ceMeHa ObLTM BHOBH B3BemIeHBI. Tsokenbie (550...650 mr) u jerkue (250...350 mr)
CEMEHa, BBIOpAHHBIE M3 COpPTa, NPEICTABISIONICTO MOMYJSIUIO, Jalld PAcCTeHMs, CEeMeHa
KOTOPBIX pa3JIMYaIiCh MO Macce: CPENHSsl Macca CeMsIH PACTEHUM, BBIPOCIIMX U3 TKEIBIX
ceMsH, coctaBuia 518,7 wmr, a u3 jerkux — 443,4 mr. DOTuM OBUIO JT0KAa3aHO, YTO COPT —
nomyJsiiyst (Pacolii COCTOUT U3 TEHETUYECKH PAa3IMIHBIX PACTEHUH, KaXI0€ U3 KOTOPBIX MOKET
CTaTh POJIOHAYATILHUKOM YHUCTOU JTMHUH.

Ha npotsxenun mectu-cemu nokosieHuid Morancen otoupan Tskelble U Jerkue ceMeHa
C KaXJO0Tro pacTeHUs B OTACNbHOCTH. HU B OAHOW JMHMM HE MPOU30LUIO M3MEHEHHE MAacCChl
ceMsiH. VI3MEHYMBOCTH pa3MepoOB CEMsIH BHYTPH YHCTOW JIMHUM ObUIa HEHACJICICTBEHHOU,
monupukanuonnoi. Takum  oOpa3zom, B. HoranceH reHeTHYeCKH  HEOJAHOPOIHBIC
(reTeporeHHbIe) MOMYJSIMH MTPOTUBOIOCTABIISIT OAHOPOJAHBIM YUCTHIM JIMHUSAM (MJIM KJIOHAM),
B KOTOPBIX HEBO3MOXKEH 0TOOP, TaK KaK HET BbIOOpA.

3HAKOMCTBO C OTUMH (aKTaMH IO3BOJHUT TIYyOXe TMOTPY3UTh OOYYarOIIMXCS
B TIOHMMaHHE 3BOJIOLMOHHOIO YYEHHUS, a camMoe TJlaBHOEe, He(hOpMaabHO MO3HAKOMUTH
C BEIMYAUIINM OTKDPBITHEM B OOJACTH OHMOJIOTMH, YTO HECKOJBKO TO3KE JaCT BO3MOYKHOCTH
0oJiee OCMBICTICHHO MEPEUTH K U3YUYEHUIO OCHOB CHHTETHYECKON TEOPHH SBOIOIHH.

AHanu3 pabOT y4aCTHHUKOB 3K3aMeHa M BOMNPOCOB Ha (opyMme Iokazana emie OJHY
CEpbe3HYI0 MpoOJeMy MOHMMAaHUS MeEXaHHW3Ma JEHCTBUS €CTeCTBEHHOTO OTOOpa B paMKax
CHHTETUYECKOW TEOPUH  OBOJIONMM. 3a4acTyl0 HM3YYCHHE  OBOJIONHUOHHOTO  YUYCHUS
OCTaHaBIMBAETCS HAa MOHHUMAHWHM MEXaHU3MOB JEHCTBHUS €CTECTBEHHOTO OTOOpa, OJHAKO 3TO
JTATIeKO HEe €MHCTBEHHBIN (DaKTOp IBOJIOLNHU, TEHCTBYIONIMN B MOMyJsiusax. He MeHee BaKHBIM
dakTopom sBiIsIETCS apeiid reHoB — ciiydailHoe KoliebaHue 4acTOT ajuieNiel B MOMyIISLUsX.

PaccmotpuMm  cutTyanmio, Korja B TONYJISIHMM  BO3HUK ajuiellb, KOTOPBIA HHUKAaK
HE HM3MEHSET MPUCIOCOOIEHHOCTh, T.€. HEBUIUM JUISl €CTeCTBeHHOro orbopa (puc. 4, 1.A).
B »TOoM ciywae, eciau YMCIEHHOCTb MOMYJSIIIUU OyneT Majia, MOXKHO 3aMETHTh, YTO JaHHBIN
aJienb MOXET MCUE3HYTh W3 MOMYyISIUU (3MUMUHUPOBATHCS), @ MOXKET ObITh 3apUKCHPOBAH
(Bce ocobu mpuoOpeTyT NaHHbIi amiens). [Ipoucxoaut 3To 6maronaps AeicTBUIO Apeiida reHos,
KOTOPBIN SBISETCS CIAy4YalHBIM MpolieccoM. Takyke 3aMEeTHM, YTO MPH BBHICOKOW YHMCIEHHOCTHU
MOMYJISIIIAK 9acToTa ayuteliss He m3mensiercs (puc. 4, 1.A, N = 100 000). /laHHbI# dakT sBiIseTCS
CJIeZICTBHEM 3aKOoHa Xapau — BaitnOepra.
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Puc. 4. leiictBue npetiha TeHOB U €CTECTBEHHOTO OTOOpa B MOMYIISIIUAX Pa3IMIHON

YHUCJICHHOCTHU
A. Amrenp He TIOBBIIIAET MPUCTIOCOOIICHHOCTD (HEHTPaIbHBIH).
B. Annens ¢1a00 MOBBIIAET PHCIOCOOICHHOCTD.
B. Annenb CHIIBHO MOBBIMIAET MPUCIOCOOICHHOCTD.
I'padukn moOKa3bIBAIOT W3MEHEHHME YacTOThl TEHOTHNA B TalUIOMIHON IOMyJSIIMHM BO BPEMEHH
(B moxoxeHusx). Kpusble o3HauaroT pasHele NOMYISIIUM (pa3Hble CUMYJILUM dKCIepuMenTa). Ecim kpusas
JocturaeT 1, 3Ha4MT, y BceX oco0ei B MOMyJIIMAX HMeeTcs AaHHBIA aminens. Ecom — 0, 3HauuT, He
CYIIECTBYET 0CO0€H ¢ NaHHBIM aJUIENIEM.
N — YHCIIEHHOCTh TOMYJISIHH.

B xakux nomymsinusx 6onee 3h(pekTuBeH eCTeCTBEHHbIH 0TOOp — OOJBIINX WM B MAJIbIX?
Jlns oTBeTa Ha STOT BONPOC HAJ0 NMOHUMATh, B YeM BbIpakaeTcsi 3((GeKTUBHOCT oTOOpa. OTOOD
MO3BOJISIET ANIMMHUHUPOBATh W3 TIOMYJSIMMA BPEIOHBIE alieNd W (PUKCHPOBATH TIOJIE3HBIE.
CoO0TBETCTBEHHO, Apeli(h) TeHOB, HA0OOPOT, MO3BOJIAET (PUKCUPOBATH KAK BPEIHbIE, TAK U MOJIE3HbIC
ayutenn. Taxoke peiid MoXKeT MMMIUHUPOBATH KaK BPEIHBIC, TaK U MOJIC3HBIC aJUIeIH.

Ecnu mocMoTperh Ha CUMYJISIIMU MOMYJISIMNA C Pa3IMYHOM YMCIEHHOCTBIO U BKIIOYHMTH
B HUX TIOJIE3HBIA aljielb, TO MOXHO 3aMETHUTh, YTO TMpPHU HU3KOH YHCIIEHHOCTH MOIMYJISIHA
CYIIECTBYET BBICOKAsh BEPOSTHOCTh TOTO, YTO Ja)K€ MOJIE3HBIA ajiesib MOJHOCTBIO MPOMajaeT
(puc. 5, 1.b, N = 100). Hao60opoT, B momyisiiusx ¢ BBICOKOM YUCIEHHOCTHIO B JIFOOOM Cllydae
ajutenb OyzeT 3auKkcupoBaH.

Takum 00pazoM, CTAaHOBHUTCS SICHO, YTO UMEHHO B TIOMYJISIIIUSX C BRICOKOW YHCIEHHOCTHIO
or6op HambOosee sddexTuBeH. JlaHHOE yTBEP)KAEHHE MOXHO JErKO MPOMIUTIOCTPUPOBATDH
rpaduKaMu, Ha KOTOPBIX BUIHO, YTO, HECMOTPSI HA TO YTO aJUIENb MOBHIMIACT MPUCIIOCOOICHHOCTD
0cO0M U JOJDKEH OBbITh MOZJIEPKaH €CTECTBEHHBIM OTOOPOM B MAUIBIX TMOMYJSLHSIX, OH MOXET
OBITh WMCKJIFOUCH W3 TOMYJISAIWH 3a cueT aedcTBus apeiida reno (puc. 5, 1.6, N = 100).
CrnenoBatenbHO, HEOOXOAUMO TOHUMATh, YTO APPEKTUBHOCTH JEHCTBUS €CTECTBEHHOTO OTOOpa
HOBBIIIAETCS] ¢ POCTOM YHCJIEHHOCTH TOMYJIALMN U POCTOM BEINYMHBI KO3(h(UIEHTa CeeKIH
ayutens (TeM, HaCKOJIBKO CHJIBHO aJUIeNb TOBBIIIAET MPUCIIOCOOIIEHHOCTh OCOOH).
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B o6noBnennom ®I'OC cpeanero obOmiero o0Opa3oBaHUsS Ha YriayOJEHHOM YPOBHE
UMEeTCsl CIIeyroliee TpeOOBaHNE K pe3ylbTaTaM OOYYeHHUS: BIAJETh CHCTEMON OMOIOTHYECKIX
3HAHUH, KOTOpasl BKJIIOYAET B ceOs 3aKOHBI (€IMHOOOpPAa3Hsl MOTOMKOB IEPBOrO IOKOJICHUS,
pacuierieHHs] MPU3HAKOB, HE3aBUCUMOTI'0 Hacje0BaHus mpu3HakoB . Menzens, ClerieHHoro
HACJIEIOBaHMsI IPU3HAKOB M HapyIIEHUs cLerieHus TeHoB T. MopraHna, roMOJI0rH4ecKUX psoB
B HacleJCTBeHHOW u3meHumBoctu H.W. BaBunoBa, eenemuueckoeo pasnosecus . Xapou
u B. Baiinbepea, 3aponsimeBoro cxoxactBa K. bapa, 6uorenernyeckoro 3akona . I'ekkens,
®. Mromiepa).

B denepanbnayro nporpammy B 11 kitacce B Temy 2 «MUKPOIBOIIOIUS B €€ PE3YIbTaThI»
B IIEJISIX TOBBIIICHUS JOKAa3aTeIbHON 0a3bl MHKPOIBOJIOIMOHHBIX MEXAaHU3MOB BKIIOYEHO
U3YUYEHUE 3aKOHA eeHemuyecko2o pasHosecus [oc. Xapou u B. Batinbepea. 3HaKOMCTBO C 3TUM
3aKOHOM MOXKHO peajn30BaTh, Hampumep, Ha ypoke mno Teme «llomymsus — anemeHTapHas
eAMHMIIA HBOJOUMKUY». Mcmonb3oBaHME MAaHHOTO OMOJOTMYECKOro 3aKoHa MOJpa3yMeBaeT
WCIIOJIb30BAaHUE MATEMaTUYECKOTO amrmapara, a TOUYHee, pelIeHUuEe YpaBHEHUs KBaJpara CyMMBbI
(mporpamma 7 Kj1acca mo MaTeMaTHKe).

[Ipemyiaraem oiMH U3 BO3MOXHBIX BAPUAHTOB COJICPKAHUS JAHHON TEMBI.

B 1900 r. 3akonbsl Menenst ObUTH NePEeOTKPHITHL U TOHWMaHUE O TeHaX KaK JUCKPETHBIX
€IMHUIIAX HACJIEJICTBEHHOCTH MOCTETNIEHHO CTaj0 MPOHUKATh B OMOJIOTHMUYECKYI0 HayKy. OmgHako
HEKOTOpbIe MPOTUBHUKH TEOPHUH HACIEACTBEHHOCTH MeHnaens yTBepKIaldh, YTO €Clu
y MIPpU3HAKa UMEETCS JIBa aJlJIeNsl, TO UX COOTHOIIECHUE B MOMYJSALUUA JOJIKHO OBITh HEMPEMEHHO
3:1 uz-3a sBneHus AoMuHUpoBaHuda. Kak paspemuTs nanHoe 3a0myxiaenue? J[ias Toro 4toOsl
MOHUMATh 3aKOHOMEPHOCTH pacIpeiesieHus] ajuieJiedl B MOMYJSIUU, HEOOXOIUMO ObLIO
pa3paboTath MOJENb, KOTOpas YAOBIETBOPUT BCE MpaBHUIa MEHAEJIEBCKOTO HACIIEJOBAHMUS.
Takast Mozenp OblIa cO37aHa HE3aBUCHUMO JPYT OT JApyra aHriuiickuMm Marematukom [ondpu
Xaposgom Xapau (1877-1947) u nemeukum BpauoM Bunbrensmom BaiinGeprom (1862-1937).

[IpencraBum cebe MOMNSIIHMIO, B KOTOPOW CKpEHIMBAHUS MEXIY JIIOOBIMH OCOOSIMH
paBHO3HA4HBI. [lycTh M3BECTHO, UTO OMpeeNeHHBINH TeH uMeeT aBa auiens: A u a. O603HaYNM
YaCTOTY JIOMUHAHTHOTO aJuIeNisl KaK P, a 4aCTOTY PElEeCCUBHOTO ayiesns Kak (. O4eBHIHO, UTO BCE
OpraHu3Mbl HMEIOT NO0o amnenb A, nubo aminens a, TuO0 WX KOMOWHAIMIO, a 3HAYUT,

P+q = 1  3ygag 9acTOTHI ajIeneil, MOnpoOyeM pacCuMTaTh 4aCTOTH FeHOTUIIOB. DOPMHUPOBaHHE
MIOTOMKOB T10 3aKOHY YHCTOThI TaMeT MeH1ensl MOXKHO NPe/ICTaBUTh ce0e Kak BBIOOp JBYX raMeT
U3 OOLIero Imyja BCEX IMOJIOBBIX KIIETOK (TaK KaK BCE CKpEIIMBaHMSA paBHOBEPOSTHHI). Toraa
BEPOSITHOCTH MOJIY4YE€HHUSI TOMO3UTOTHOM 0COOM 10 JOMUHAHTHOMY QJIJIEII0 03HAYAET BEPOSITHOCTD

JIByX HE3aBHCHMBIX BHIOOPOB raMeThl ¢ amneneM A, a umeHHo | (A4)=p-p=p* Amanornuno

4acTOTa PELECCUBHBIX I'OMO3UIOT COCTAaBUT: flaad=q-9 =9 Bomee crnoxHoil sBIACTCS
CUTyallds C TeTepo3uroramu. JlJis mojgydeHus: reTepO3UroTHOM OCOOM Ha TEPBYIO TO3HUITHIO
MO>KHO BBIOpATh JOMUHAHTHBIN aJlieNb (BEPOSTHOCTH ), a HA BTOPYIO TO3HIIUIO MOXKHO BHIOpATh
periecCuBHBIN aiienb (BeposTHOCTH (). M HaoOOpoT, Ha TEPBYIO IMO3ZUIIMIO MOXKHO BBIOPATH
peLleCCUBHBIN aljieNb, a Ha BTOPYIO — JOMHHAHTHBIN. [locnennue nqBa COOBITHS HECOBMECTHMBI.
Takum 00pa3oM, YacToTa TETEPO3UTOT COCTABHT: fAa)=p-qg+q-p=2pq . 3nas uacroTsl
ajyienied B TOMYJSIIUN, MOXKHO PAcCUMTaTh PABHOBECHBIC YACTOTHI T€HOTHUIIOB, TIO0 ¢opMmylie
KBaJpaTa CyMMBI:
+a) =p*+2pg+q*,
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I'padmuecku 3akon Xapau — BaitnOepra MoskeT ObITh ITPEICTaBIIEH CIICAYIONMM 00pa3oM (pHc. 5).

2

Puc. 5. I'padmueckoe npeacrabiieHne 3akoHa Xapau — BaitnOepra

EcIM HM3BECTHO, YTO YACTOTA TETEPO3UTOT B HACAIbHON momyasuuu [ (4a) = 2pq
npuueM CyMMa 4acToT ajuieliedl paBHa 1, To, 3ajgaBas 3HAYEHUS JIMIIb OJHOTO aJUlens

(HampuMmep, P ), MOKHO OJIHO3HAYHO OMPEACTUTh YacTOTy reTepo3urot (puc. 6).
1.0

0.8

flAA,)

p
Puc. 6. OHpC,[[eJ'ICHI/Ie YacCTOT I'CHOB B IOITYJIALIUA

[TonpobyeM  MOPOWITIOCTPUPOBATH  OMUCAHHBIE 3aKOHOMEPHOCTH Ha  MpUMEpeE.
[IpencraBum cebe, 4TO B MOMYISALMN YEITOBEKA YaCTOTa ayTOCOMHO-PEIIECCUBHOTO 3a00JIeBaHUs
nurMeHTHoro perunuta cocrasiger 0,0025. Kak, onupasch TONBKO Ha 3TH JAHHBIE, MOXHO
paccyuTaTh 4acTOTY BCEX T'€HOTHUIIOB B MOMYJAIIMH, CUATAsl, YTO OHA HAXOJUTCS B PaBHOBECUHU
Xapau — BaitnOepra?

Mg 3HaeMm, 4TO 4YacTOTa PEIECCUBHBIX TOMO3HUTOT COCTaBJISET fn‘z, 3HAQYUT, 4YacTOTa

peneccusHoro amnens cocrasutr: 4 = ¥0,0025 = 0,05 | Torpa wacrora nomuHanTHOTO annens
cocrapur: P = 1— g =1-005= 095  Teneps, momp3ysich NOJTYYECHHEIMH JAHHBIMH,
MOXHO PacCyHTaTh YaCTOTY JOMHHAHTHBIX romosurot (P = 0,.9025 ) y wacrory rereposuror
(pg = 2 - 0,05 -0,95 = 0,095). MOXHO TPOBEPUTH CeOs, CIOKHUB BCE YaCTOTHI T'€HOTHITOB
U TIOJIYYUTh B CYMME €IMHUITY.
W13 3akona Xapnau — BaitHOepra cienyer Tpu BaXKHBIX 3aKIIOUEHUS.
1. YactoThl ameneii He W3MEHSIOTCS M3 IOKOJEHHsS B IOKOJIEHHE 0e3 BHELIHEro
BO3/EHCTBUS HA HUX.
2. 3Hag 4YacTOThl ajiesied M mpeanonaras HUX ClIydalHble CKPEUIMBaHUSA, MOXKHO
MpeJCKa3aTh PABHOBECHBIC YAaCTOTHI TEHOTHIOB (TMPH YCIOBWUH, YTO HA HHX
HE JEHCTBYIOT (DaKTOPHI BOJIOIIIH ).
3. Ecnm Ha reH He AEHCTBYIOT Kakue-muO0 (GakTOphl SBOJIOMUH U MPU 3TOM YaCTOTHI
TE€HOTUIIOB HE HAXOMASTCS B COOTHOILIEHUU, ONPEIEICHHOM YypaBHEHHEM Xapau —
Baitn6epra, To OHM TOCTUTHYT PaBHOBECHS 3a OJTHO TTOKOJICHHE.
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Ilocnennee 3akiodeHHEe JIETKO IMPOWJUIIOCTPUPOBATh Ha CIEAYIOLUIEM IpuUMeEpe.
[IpeacraBumM cebe, YTO MOMYJISIHSI COCTOMT MCKIIOYUTEIILHO M3 TOMO3UTOT B COOTHOIIeHMH 1:1.
Toraa yacToTs! ayuteneit OyayT paBHbI U coctasst 1o 0,5. 3akoH Xapau — BaifnOepra onpenensier,

YTO YaCTOTHI MEHOTHIIOB JOJDKHBI cocraButh: f(AA) =0,25; f(4da) = 0,5; flaa) = 0,25 | Opuako
B JaHHbII MOMEHT 3TOro He HaOJOJaeTcs, T.e. MOMYNALUsS HE HAXOAUTCS B PaBHOBECHH.
JlonmyctM B 3TOM MOIYJISUMU BO3MOKHOCTH CKpELIMBAaHMSA. ECTECTBEHHO, BO3MOXKHO TOJBKO
Tpu Bapuanta: 44 x AA, AA X aa u aa X aa. BeimucaB BO3MOXHOE INOTOMCTBO B TpeEX
CKpEIIMBAHUSIX U BbIPAa3UB YaCTOTHI IOJYYEHHBIX T'€HOTHUIIOB Uepe3 P U (, JETKO yBUJETh, YTO
pPaBEHCTBO BBINOJIHAETCA. TakuM o00pa3oM, 3a OJHO IIOKOJEHHE TOMyJsAlUs [puluIa
K PaBHOBECHBIM YaCTOTaM.

B mensx 3akpemseHus MaTepuasia OOydYarOLIMMCS HAa YPOKaX MOXHO IPEIIOXKHUTh
BBINOJIHUTH NPE/ICTABICHHbIE HUXKE 3alaHusl (WK OA00HbBIE UM).

3amanue 1

[MpounTaiite TekcT. BoibepuTe TpU MpeANOKEHUS, B KOTOPHIX JaHbl OMUCAHUSI HAYYHBIX B3IISI0B
K.-b. Jlamapka. 3anumute B Tabnuily g psl, IO KOTOPHIMA OHH YKa3aHBI.

(1)YuéHslii siBIsIETCS CO3/aTeNIeM MEPBOM 3BOJIOIMOHHON TEOPHUH, B KOTOPOW HM3JIAaralluch B3TJISIbI
00 wucropmyeckom pazputud  BUIOB. (2)XK.-b. Jlamapk mepBEIM = BBIIBHHYN — THIIOTE3Y
CaMOTIPOU3BOJIBHOTO 3apokKAeHUd XKu3HU Ha 3emie. (3)Mcropudeckoe pa3BUTHE KUBOM MPUPOABI
yUu€HBII MPEACTaBsUT KaK HENpephIBHOE IOCTYNATENBHOE IBMKEHHE OT HM3MIMX (POpM >KU3HH
kK BeiciuM. (4)OH cyHMTan HacleICTBCHHYI0O W3MEHYHMBOCTb, OOpbOY 3a CyIIECTBOBaHHE
W ECTECTBEHHBI OTOOp MABIDKYIIMMHU cuiaMu 3Bomorwd. (5)OH Obul yOeXIE€H B W3HAYAIBHO
3aJI0’)KEHHOM B Ka&XXJIOM >KMBOM OpraHuU3Me€ CTPEMJICHMH K COBEPIIEHCTBY M IPOTPECCUBHOMY
pasButuio. (6)Yuénelii BelAenwt Tpu (GOPMBI OOpPHOBI 3a CYIIECTBOBAHWE: BHYTPHBHIOBYIO,
MEKBUOBYIO, 00pB0Y C HEOIArOMPUATHBIME YCIOBUSMHE CPEIbl.

OrtBerT: 13|65

3amanue 2

YcraHOBHTE TOCIIEAOBATENIEHOCTh OWOJIIOTUYECKUX SBIEHUH B JBOJIOIHMHA XOPJOBBIX J>KUBOTHBIX.
3anumuTe B TaONUILy COOTBETCTBYIOIILYIO MOCIIEIOBATENILHOCTD UMD.
1) mosiBIeHHE PHIYAXKHBIX KOHEYHOCTEH HA3EMHOTO THITA

2) pa3BUTHE 3apOJBIIIA B SHIE CO CKOPIIYIIOBOM HIIH ¢ KOXKUCTON 000JI0UKOM
3) ¢dopmupoBaHue AByXKaMEpHOTO cep/ra
4)  bopMUpOBaHHE OCEBOrO CKeJeTa

5) Pa3BUTHUC IIJIALICHTBI B MATKE

OrTBeT: ‘4‘3|1‘2‘5‘

3aganue 3

VYCTaHOBUTE COOTBETCTBHE MEXKIY CTPYKTYPaMH OPraHWU3MOB M 3BOJIIOIUOHHBIMH SIBICHHUSIMU:
K KQXXIOH MMO3WIINH, JTAHHOU B TIEPBOM CTOJIOIIE, TIOAOEPHUTE COOTBETCTBYIOIIYIO TIO3UIIHIO U3 BTOPOTO
crouona.

CTPYKTYPBI OPTAHU3MOB SBOJIIOLIMOHHLIE SABJIEHUA
A) MHOTOCOCKOBOCTH y UEJIOBEKa 1) araBu3MBI
B) «uérroe» natumepun 2) pYIUMEHTEHI

B) xomumk yenoBeka

I') pa3BuThIe 3a1HUE KOHEYHOCTH KUTOOOPA3HBIX

J1) rycroii BOJIOCSHOW MOKPOB JIeIbpUHA

E) 3y0sI MmyapocTu yenmoBeka

3anumuTe B TaONUIYy BRIOpaHHBIE IU(PHI 0] COOTBETCTBYIONIMMHU OYKBAMH.

A|B|B|T | A|E
122111

OrtBerT:
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3amanue 4

Ha pucynke n3o0paxens! (GOpMBI KIIIOBAa Y TIPEJICTABUTENEH pa3HBIX BHJIOB CEMEWCTBA I[BETOYHMUII,
oburaromux Ha ["aBaiickux ocTpoBax.

Q‘a’jg CRBAACKUE 0,0
o . nies SNl T o - AgE
5 % o S %)L;
o

YKaxure IOC/IeA0BaTEIbHOCTE IPOLECCOB, KOTOPbIE NMPHUBEIM K (OPMHUPOBAHHIO MHOTO00pa3Hs
¢dbopM KJIFOBa C TIO3UIUM COBPEMEHHOH CHHTETHYECKOH Teopuu 3BOJIONMU. Kak Ha3bIBaeTcsl Takas
¢dopMa HarpaBieHHO ABomonnn? Yem oHa xapaktepusyercs?

Onemenmol omeema:

1) ocobu MCXOMHOro BHjA, MOMABIIME HA OCTPOBA, OKA3aJHMCh B Pa3HBIX JKOJOTMUSCKUX HHIIAX
(pa3HBIX YCIOBHSX MTUTAHU);

2) B KaX/J0il NOIYJISLIKA BO3HUKAIH MyTallUH;

3) pa3HbIe MyTalH MMOIACPKUBAINCH €CTECTBEHHBIM 0TOOPOM;

4) HaKOIICHHE MYyTallUii TIPUBEJIO K PEMPOTYKTHBHO H30IISIIUH;

5) nuBeprentHas Gopma SBOJIOIMH (TUBEPTEHITUH);

6) HOBbIC BH/IBI IPH TAKOM GOpMe 00pa3yrOTCst MyTEM PaCXOKICHHUSI OT OJHOTO OOIIEro MPeaKa.

3aganue 5

YV naiikona u TypHerca (cemeilicTBo KamycTHbple) KOpHEIUIOABI XapaKTEepU3YIOTCA CXOJHOU
HACJICJICTBEHHOW M3MEHUYMBOCTBIO B CTPOEHHM — OT YIJIMHEHHOW (opmbl 10 yrutoméHHoH. Kakoii
OHMOJIOTMYECKUI 3aKOH WILTIOCTPUPYET AaHHasi 3akoHoMepHOcTh? ChopMynupyiiTe STOT 3aKOH Ha
npruMepe U300pakEHHBIX KOPHEIUIOAOB.

K kakoi#i (hopMme 3BOIIOIMOHHOTO TPOIIECCa MOKHO OTHECTH JaHHbIH npumMep? [Touemy cpaBHeHHE
MEXIYy BapHaHTaMH KOPHEIUIO/a TypHelca M MOAO0OHBIMH BapHaHTaMU KIyOHS KapTOQessi Helb3s
paccMaTpuBaTh B KaU4eCTBE MPOSBIICHUS TPOWLTIOCTPUPOBAHHOTO 3aKOHA?

Ppo=

TypHenc

LQQo=

OarkoH
Onemenmul omeema:
1) 3aKOH TOMOJIOTHYECKUX PSAJOB B HACICICTBCHHOW U3MEHUMBOCTH (3aKOH TOMOJIOTMYECKHUX PSIOB
H.W. Bamiiosa; 3axoH BaBuiosa);
2) pOJICTBEHHBIC BHUJBI TypHENca W JaliKoHa O0Jagar0T CXOJHBIMH PSJIaMH  HACIEICTBEHHON
N3MEHYNUBOCTHU (y POACTBEHHBIX BUIOB TYpPHEIICA U HaﬁKOHa BO3HHKaJIM CXOXHUE II0 IPOABJICHHUIO
MYyTallun);
3) hopma IBOITIOIIHOHHOTO MPOIIecca — MapaIean3M (TapauieibHast YBOJIOIHS; KOHBEPTEHIIN);
4) naHHBIA 3aKOH TPUMEHHM TOJBKO K POJCTBCHHBIM OpraHM3MaM, a TypHENc u Kaprodenb
OTHOCATCS K pa3HbIM ceMelicTBaM (Tpynmnam; KamyctasiM u I1aca€HOBBIM COOTBETCTBEHHO);
5) maHHBI 3aKOH MNPUMEHHM TOJBKO K TOMOJIOTMYHBIM CTPYKTypaM OpraHu3MoB (KIyOeHb
kapTodens — BUION3MEHEHHBIN MO0eT, 2 KOPHEILIO ] TYpHEIca — BUIOU3MEHEHHBIN KOPEHB).
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Ok3aMmeHanonHast pabota mo Ouonoruu B 2024 T. B LIEJIOM COXPAHHUT CBOIO CTPYKTYpPY
10 YaCTsAM, YPOBHSM CJI0XHOCTH U IIPOBEpsieMOMY cojiepxkaHuio. OHAaKO B HEl IpeArnoiaraercs
psI1 HE3HAUUTENIbHBIX U3MEHEHUH U TOYEYHBIX JONOJHEHUH.

B cnenyromem rony IuiaHupyercs COKpallleHue KosidecTBa 3aaaHui B yactu 1. Tak,
B KMM 2024 r. Oymer orcyrctBoBarh juHus 20 (KMM 2023 r.) Ha ycTaHOBJIEHUE
[I0CJIEI0BATEIBHOCTH IIPOLECCOB U SIBJICHUH, NPOTEKAIOIUX B IPOLIECCE SBOJIOLMM KUBOU
IPUPOIBI M TPOUCXOKICHUHN YEIOBEKa, a TAK)XKE B IKOCUCTEMax U Orocdepe.

Haumnas ¢ 2023 r. oOydeHue B NpOMIBHBIX KiIaccax CTapiied MIKOJbl Oyzaer
OCYIIECTBIISATBCSA 1O  (eiepalIbHON  00pa30BaTENbHOM MPOTrpaMMe CpPEIHEro  OOIIero
oOpa3oBanus (mpuka3 MwuHHcTepcTBa mpocBemieHus Poccuiickoit @enepanmu ot 18.05.2023
Ne 371 «OO6 yrBepxkaenun ¢enepanbHO 00pa30BaTENBHONW MPOrpaMMBI CPEIHEro OOIIEro
00pa3oBaHus»), B KOTOPOH MPOU3OILIN AeTaIU3alus IPEAMETHOIO COAEPKaHUsI U paclIMpeHue
HNOHATUIHOIO anmnapara Mcciael0BaTelbCKUX YMEHUH, B yacTHOCTH «V3ydyeHue KUBBIX CHCTEM.
@dyHaMeHTaIbHbIe, IPUKIAJHbIE U MOMCKOBBIE HAyYHbIE MCCIIE0BaHUs B Onosoruu. MeTossl
O6uonornyeckoit Hayku. HaOmronenuwe, usmepenue, skcnepuMeHT. lloHsTHe O 3aBUCUMON
U He3aBHCcHUMOM nepeMmenHoi. [InanupoBanue sxcniepumenTa. IloctaHoBKa U IpoBepKa TUIIOTES.
Hynesas runore3sa. [lonsiTre BEIOOPKH U €€ TOCTOBEpHOCTh. Pa3bpoc B OMOIOTNYECKUX TaHHBIX.
OneHka JOCTOBEPHOCTH IOJNYYCHHBIX pPE3yJIbTaTOB. [IpWYMHBI HWCKaXXEHUS PpPe3yJbTaToOB
skcniepumenTa. [lonsitue cratucruueckoro tectayn. Pazpaborunkamu KMM EI'D mo OGuonorun
NPEUIOKEHBl HOBBIE  CIOXKETHI, IO3BOJIIIONINE YYUTHIBATH COJACpKaHHe (eaepanbHOM
00pa3oBaTeNbHONW MPOrpaMMBbl, B 33/IaHUSIX C Pa3BEPHYTHIMH OTBEeTaMU. llpumepsl 3amaHuii
IpEe/CTaBIICHbI Jlalee.

[Tpumeps! 3ananuii MuHU-MoayIst 22—23 (3amanus 23 u 24 no nymepauu 2023 r.)

Y4éHbIi u3ydyan BIMSHUC Pa3IMUHBIX SKOJIOTHYECKHX (PaKTOpPOB Ha mpoiecc GoToCcHHTE3A.
CBoi1 3KCIEPUMEHT HCCIE0BATEeNlb TPOBOAWI B CIHCIMATBHOW TEIUIHIE, TJe ObUIO BBICAKEHO
300 pactenuit Tomata copra [llanka Monomaxa.

B repMmernuHyro TemMIy € ONPEACIEHHOW TMEPHOJAUYHOCTHIO 3aKAuMBAICA BO3YX
C pa3IMYHBIM KOJMYECTBOM YIIIeKHCIOro ra3a. C IOMOIIBIO JAaTYUKOB Y4YEHBIH (HUKCHPOBAI
MOKAa3aTeNy CKOPOCTH (POTOCHHTE3a, KOTOPhIE MPHUBE/ICHBI Ha rpaduKe HUKE.

100

75

50

OTHOCUTENBLHAA CKOPOCThL
choTocuHTE3a

25

0,02 0,04 0,06 008 01 0,12 0,14 0,16

KoHueHnTpauuna yrnekucnoro rasa B tennuue (%)

22. V4éHbI TOBTOPUJ SKCIEPUMEHT, BHECS B HEr0 HEKOTOphble M3MEeHEeHMs. B kauecTBe
OTPHUIATENFHOTO KOHTPOJISI OH ncrnonb3oBai 300 pactenuit copra Kpemnpli, BeIpaniiBas ux B TOH e
TEIUTMIIe, HO B JPYrOM OTCEKE C MOCTOSHHON (PU3MOJIOTHYECKHA ONTHUMAIBLHOW KOHIICHTparuen
YIJIEKHUCIIOTo ra3a. MOXHO JIM CYUTATh TaKOM KOHTPOJb aleKBaTHHIM U mouemy? Ilpennoxxure cBoi
BapHaHT OTPHUIATEIHLHOTO KOHTPOJIS.

* OmpuuamenbHblil ___KOHMPOAL  —  5MO  IKCHEPUMEHMAIbHLIL  KOHMpOib  (Onvlm),
npu KOMOpoM usydaemvitl 00beKm He Nnoo8epeaemcs IKCHEPUMEHMANbHOMY 6030eUCmEUuo npu
COXpAHEeHUU B8Cex OCMANbHBIX YCIA08UU.
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Onemenmul omeema:

1) Het, Tak KaK UCIIOJIB30BaH JIPYTrol COPT PacTCHUS;

2) pacTeHus pa3HbIX COPTOB MOTYT IO-Pa3HOMY PearupoBaTh Ha H3MEHEHUsI YIIIEKHUCIIOrO rasa;

3) 3aBHCHMOCTb HE yAaéTcsa yCTAaHOBUTH B IBHOM BH/IE;

4) otpunarensHblii KOHTpoab — 300 pactenuil copra Illanka MoHOMaxa, BeIpaliiBaeMbIX B IpYToM
OTCceKe NMpH (HPU3NOJOTMYECKH ONTUMAIIBHON KOHIIEHTPALIMK YIJIEKUCIIOTO Ta3a.

23. Tlouemy mpH yBeIMYEHMM KOHLEHTpaluu yriekuciaoro rasza cseime 0,1% cxopocTh
¢orocunTe3a He pactér? Kak u3aMeHHTCS CKOpPOCTh (POTOCHHTE3a, €ClM 3HAYMTENLHO MOBBICUTH
TeMreparypy B terumie, Hanpumep 1o 40 °C? O0bsicanre npudanHy n3MeHeHns. Kakyio pons urpaer
YIJIEKHCIIBIH ra3 B mpolecce GoTocunTe3a?

Onemenmol omeema:

1) ckopocTh (HOTOCHHTE3a JTUMUTHPYETCS APYruMH (hakTopamu (OCBEIIEHHOCTHIO, CKOPOCTHIO
HakorieHus: AT®, konrmuecTBOM (hepMEHTOB CBETOBOI 1 TEMHOBOH (a3 u 1p.)

nim

1) B KIIETKE OrpaHUYEHO KOIHYECTBO (DEPMEHTOB (XJIOPOILIACTOB, XJIOPOhUILIIa)

Wi

1) 3TO pe3ynbTaT MPOSBICHUS 3aKOHA IMMUTHPYOIIETO (OrpaHUYMBAIOIIET0) (hakTopa;

2) CKOpOCTh (hOTOCHHTE3a CHU3HTCS;

3) npu noBbIeHnU Temiepatypsl 10 40 °C NpOUCXOIUT MOTEPsi AKTUBHOCTH XJIOPOTLIACTOB

NI

3) 3aKpBITHE YCTHUYHBIX HIENICH

NI

3) cHIKEHHE aKTUBHOCTH (PEpMEHTOB;

4) yraekucielii Ta3 Gukcupyercs B TeMHOBOM (asze ¢orocunTesa (ukie KanbBuHA) U COCTaBISET
OCHOBY [UIs1 (JOPMHUPOBAHUS YIIIEBOAOB

Wi

4) YrieKuCIbIi ra3 UCTIONIB3YEeTCs ISl CHHTE3a TITFOKO3bI

NI

4) yriaeKkucIplii ra3 — ICTOYHMK YTJIepOIa JIJIsl CHHTE3a OPraHUYECKHX BEIECTB (TJIFOKO3bI).

B nuHum 26 npoBepseMbIMH 3JEMEHTAMU COJAEP)KAHUS BBICTYNAIOT 3HAHMS MO OOIIeH
Ouonoruu (MeTo bl OMOJIOrMYECKON HAYKH, KJI€TKa, OpraHu3M, SBOJIIOIMS OpPraHMuecKoro Mupa
Y 9KOJIOTHYECKHUE 3aKOHOMEPHOCTH).

IIpumep 3ananus

26. B 17 Beke nopasJsironiee OONBITMHCTBO YYEHBIX ObIJIO YBEPEHHO, YTO MEITKAE OPTraHU3MbI
MOSIBIIAIOTCA W3 HABO3a, Ky4yd Mycopa, Tps3HOro Oembs u T.4. WranpsHckuilt yuéneiii @. Pemmn
MOCTABUJI CIIEAYIONIUI OIBIT: pa3pe3an KyCOK MscCa Ha JBE YaCTH M KaXAyIO IMOMECTWI B KyBIIHH.
[lepBplii KyBIIMH y4Y€HBIA OOBS3all CBEPXY TOHKOW Mapiieil, BTOpOH OCTaBHJI OTKpHITEIM. Yepes
HekoTopoe BpeMsi @. Penu oOHapyxui1, 4To BO BTOPOM KYBIUMHE IMOSIBUJIMCH JIMYMHKUA MyX, IOTOM
OTTyJa CTalM BBUJIETaTh MyXH. A B NEPBOM KYBIIWHE HU JMYMHOK, HM MyX HE MOSBMWIOCH. Kakyio
runore3zy mnposepsut 3kcrnepumeHT @. Penn? Kak B 3KcnepuMeHTE Ha3bIBAIOT COCY[, KOTOPBIN
®. Penu ocraBun oTKpbITHIM? Kakoil BbIBOA MOXHO cnenats u3 omnbita @. Penu? Ilouemy
pe3yIbTaThl ONbITa He ObLTH a0COMOTHO YO UTENBHBIMU JUTS YacTH YIEHBIX 18 B. M ocobenHo 19 B.?
* I'unome3a — TpEANONOXEHWE WM  JOrajgka, YTBEPXKICHUE, KOTOpOe, B  OTJIHYHE
OT aKCHOM, TIOCTYJIATOB, TPEOYET J0KA3aTeIhCTBA.

Ckmsaaxu: 1
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Onemenmul omeema:

1) runoresy camo3zapoxaenust MJIU rumore3y caMmo3aposkaeHus MyX;

2) KOHTPOJILHBIH;

3) camo03apoXKIeHHS MyX B MsiCE HE IIPOUCXOIUT;

4) ombIT MPOBOAMJICS HAa XOPOILIO 3aMETHBIX HACEKOMBIX, 8 HE HA MUKPOOPTraHH3Max
NI

4) omBIT He YYUTHIBAJ HAJTHYHSI MUKPOOPTaHU3MOB.

JIunus 27 B KUM 2024 r. OyneT npencraBiieHa TpeMs CIOKETaMH.

Croxet 1 (cymecTByeT HeCKOJBKO JIET)
[Tpumep 3ananus

27. JIns coMaTU4eCKOH KJIETKH >KMBOTHOTO XapaKTEPeH IAWILIOMIHBIA HAOOP XPOMOCOM.
Omnpenennre xpoMocoMHbi Habop (N) m ugmcmo monekyn JHK (¢) B kieTke mpu rameTroreHese
B MeTadase |l meiio3a u anadase |l metio3a. OOBSICHUTE MOITYYCHHBIC PE3yJIbTaThI.

Croxket 2 (0OHOBIICHHBIN BapHAHT 3aaHHUs)
ITpumep 3amanus

27. W3BecTHO, YTO KOMIUIEMEHTapHble LENH HYKJIEHHOBBIX KHCIOT AaHTUIApasleIbHbI
(5' xoHIly B OIHOW I COOTBETCTBYeT 3’ KoHen apyroi menu). CHHTE3 HYKICHHOBBIX KHCIIOT
HaunHaeTcs ¢ 5’ koHma. Pudocoma aprkercs mo nPHK B Hanparnenuu ot 5’ k 3’ KOHILY.

Bcee Buasl PHK cunresupyrorcs Ha JIHK-matpune. B nenu PHK u JJTHK moryTt nmerbcest
CHenyalbHble KOMITIEMEHTApHbBIE YYaCTKU — NaTMHIIPOMBI, 0Jaroapsi KOTOPhIM Y MOJIEKYJIBI MOXKET
BO3HHKAaTh BTOpUYHAs CTpyKTypa. @parmeHT monekyinsl JJHK, Ha koTopoll cCuHTE3upyeTcs y4acToK
uentpanbHoit netnu TPHK, umeeT ciemyromryio mociaeaoBaTeIbHOCTh HYKICOTUOB (HHKHSS IETh
MaTpHU4Hasi):

S-TAATTUUTT U AATTLI-3'
3-UTTAAITALITUTTAAL-S

YcTaHOBUTE HYKJIEOTHIHYIO IocieaoBaTenbHOcTh yuacTka TPHK, xotopas cunresupyercs
Ha JaHHOM (parmenre. Hailinmute Ha OaHHOM ydyacTKe NAJUHIPOM M YCTAaHOBUTE BTOPHUYHYIO
cTpyKTypy nentpansHoii netiau TPHK. Onpenennte aMHHOKHCIIOTY, KOTOPYIO OyeT IEPEHOCHUTD 3Ta
TPHK B mponecce OuocunTe3a Oenka, €Cld aHTUKOJOH PAaBHOYAAJIEH OT KOHIOB MNAJMHAPOMA.
OOBsicHATE TOCIEOBATEILHOCTh pelieHus 3aiaud. Jlus pelieHuss wHcnonb3ydTe Tabnuiry
TeHEeTHYecKoro koxa (cm. yuebnux). Ilpn HanMcaHMM HYKJIEMHOBBIX KHCIIOT —YKa3blBalTe
HaIpaBieHUE LEMH.

Cxema pewenusa 3a0auu exaouaem 6 ceos:
1) mykneotuaHas mocneaoBarenbHOCTh yuactka TPHK: 5'-TAAYYHUYTI'UIT'AAYVYII-3;
2) manmuHAPOM B niociiefoBarenbHOCTH: S'-IUAAVYVII-3' (3-LIYYAAT-5');

3) Bropuunas ctpykrypa TPHK:

U
5°-Fr-A-A-vy-¥—-L4-~ = W

B r

Zeo LI—Y—Y—A—A—F\U‘/LI

4) HYKICOTHAHAs TOciemaoBaTeabHOCTh aHTukomoHa B TPHK 5°-YI'1I-3° (YI'L]) cooTBercTByeT
konony Ha ”PHK 3’-ALI-5" (5°-I'HA-3’, TLIA);

5) mo Tabnuile NeHeTHYECKOTO KOJa ATOMY KOJOHY COOTBETCTBYET aMHUHOKHCIOTA aja (aJaHuH),
KoTOpyto Oynet nepenocuts ganHast TPHK.
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Croxer 3 (HOBBII BapUaHT C UCIIOJIb30BAHUEM 3aKOHOM Xapjau — BaitHOepra)
IIpumep 3ananus

27. B nonynsuuu pacteHuil HouHoit kpacasuibl (Mirabilis jalapa) 96 pacrenmii umeror
SPKO-KPacCHYI0 OKpackKy BeHYHKa, a 54 — Oemyro. Paccumraiite 9acToThl ayuteneil KpacHoOil u Oenoin
OKpacok B Homyisiuui. Kakumu Oblir Ob 4aCTOTHI T€HOTHIIOB BCEX T€HOTHUIIOB, €CJIM OBl MOMYJISIHS
HaxXOAWIach B paBHOBecuu? Ecim mpencTtaBUTh, YTO BCE YCIOBHS PAaBHOBECHOH IOITYJISIIMN HAUYHYT
BBITIOJTHATHCS, TO 338 CKOJIBKO MOKOJICHUH NOMYJISIIKS NPUAET B paBHOBecHE?

Onemenmul omeema:

1) yacToTa pacTeHuil ¢ IPKO-KpacHOM OKpackoi BeHunKa (reHotun 44) cocrasisier: 96/150 = 0,64;
2) yacToTa pacTeHH ¢ OeIoif OKpacKoi BeHUHKa (TEHOTHIT aa) cocTaBisaeT: 54/150 = 0,36;

3) annenb A B MOMyJISIUK MPEACTaBIEH TOJIBKO B KPACHBIX PACTCHHSAX, & aJlIeNb @ — TOJBKO B OENbIX;
4) yacrtora amnens 4 = p = 0,64;

5) wacrora amens a = g = 0,36;

6) paBHOBECHBIE UacTOTHI reHotunos: f(44) = p? = 0,4096, f(aa) = g% = 0,1296, f(Aa) = 2pq = 0,4608;
7) 32 OHO TTOKOJICHHE.

MeToaudecKyro MOMOIIb YYUTENIM U o0ydaromumcs npu noaroroske k EI'D moryt

oKka3artb Matepualbl ¢ caiita UITN (www.fipi.ru):

— JIOKYMEHTBHI, OIIpeesIonue CTpyKkTypy u cogepxxkanue KUM EI'D 2024 r.;

— OTKpbITHIN OaHK 3aaanuii EI'D;

— Hasurarop camocrositenbHON oarotoBku k EI'D (fipi.ru);

—  Y4eOHO-METOAMYECKHE MaTepUalbl U TMpelceAaTeNied M WICHOB pPerHOHAIBHBIX
MPEIMETHBIX KOMUCCHI TIO MPOBEPKE BBIIOJIHEHUS 3a/IaHUN C Pa3BEPHYTHIM OTBETOM
sK3aMEeHaIMOHHBIX padoT EI'D;

— Meroauueckne peKOMEHIAIMN Ha OCHOBE aHAJM3a THUIMHYHBIX OMIMOOK YYaCTHHKOB
EI'D npouunsix net (2015-2022 rr.);

— Meroauueckue peKOMEHJAIMK A Y4YMTeNed MO MpPEernojaBaHUI0 Y4eOHbBIX
IPEeIMETOB B 00pa30BaTENIbHBIX OpPraHMU3ALUAX C BBICOKOM J0Jei oO0ydaroummxcs
C prcKaMu y4eOHOM HeycnemHocTy. buonorus;

— xypHan «l[legarornueckue uaMepeHus»;

— Youtube-kanan PocoOpHamzopa (BHACOKOHCYIbTAIMK MO TOAroToBKe K EI'D 2016—
2023 rr.).

37


http://www.fipi.ru/

KauecTBO  paspaboranHsix KUM

COOTBETCTBYET

TpeOOBaHMSM,

Ipunoocenue
OcHOBHbBIE XaPAKTEPUCTUKHU IK3aMeHaunoHHOoi padorsl EI'D 2023 r.

no BUOJIOT'UHN

AHanu3 HaJEKHOCTU SK3aMEHAIIMOHHBIX BAapHAHTOB IO OMOJIOTMH MOATBEPXKAAET, YTO

MMPCABABIACMBIM

K CTAaHJIapTU3UPOBAHHBIM TeCTaM y4eOHBIX JOCTIDKeHHMI. CpeHss HaJeKHOCTh (KOd(PUIMEHT
anbda Kponbaxa)® KM no 6uomnorun — 0,92,

Ne IIpoBepsiemble TpeOOBaHMA (YMEHHS) Koasbt Koasl Ypo- | Makcu-|Ilpumep- | Cpen-
nposepsi- | NpoBe- BeHb MaJIbHbI| HoOe HUH
eMbIX psieMbIX | CJIOK- | Oasi3a | BpeMs | NMPOLEHT
TpeOOBaHMIi | 3JIeMeH- | HOCTHM | BBIIOJ- | BbINOJ- | BbINOJ-
(ymeHwmii) TOB 3aJa- | HeHHEe | HEHHsS HEHHUs
coep- HHUSl |3aJaHus | 3aJaHUSA
JKAHUA (MuH.)
1 | 3HaTh ¥ MOHMMATh METOJABI HAYYHOTO TIO3HAHMS, 1.1, 1.3, 11,12 b 1 3 69,1
MPU3HAKU JKHUBBIX CHCTEM, YPOBHH OpTaHU3alUU 21,27
JKUBOH MaTtepuu
2 | AHamu3UpoOBaTh  PE3YJIBTATHl  OMOJOTHYECKUX 2.6,2.7 1.1, b 2 4 65,6
SKCIIEPUMEHTOB, HAOJFOACHHUH 110 X OTIMCAHUIO 2.1-2.5,
3.1-3.3,
4.1-4.7,
5.1-5.6
3 | Pemare 3amaum pa3nUIHON  CIOXXKHOCTH IO 2.3 2.3, 2.6, b 1 3 62,5
LIUTOJIOTHHA 2.7
4 | Pemarp 3amaum pa3iIMYHON  CIIOXKHOCTH  IIO 2.3 35 b 1 3 60,2
TeHETHKE (COCTABJIATh CXEMbI CKPEIIMBAHHS)
brox 3anannii 5—8: «Kietka u opraHu3m»
5 | 3sath ¥ 1OHMMaTh OCHOBHBIE IIOJIOXKCHMS 1.2-1.4, 2.1-2.7, b 1 3 66,4
kieToyHoi teopuu. CymiHocts Ouosormyeckux | 2.2, 2.5— 3.1-3.9
MPOILIECCOB M SIBIIEHWH: OOMEH BEIIeCTB U 2.7
NpeBpaleHre dHEPTUUd B KJIETKE U OpTraHu3Me,
(hoTOCHHTE3, IUIACTHYECKHH M SHEPreTH4ecKUit
oOMeH, MUTaHUE, JIbIXaHUe, Opoxxenue,
XEMOCHHTE3, BBIJCICHHUE, TPAHCIIOPT BEIIECTB,
pa3apakuMoCTh, POCT, MHUTO3, MeHO3, pa3BHUTHE
raMeT y [BETKOBBIX PACTEHUH W TMO3BOHOYHBIX
JKABOTHBIX. Pacno3naBatb OHOJIOrHYeCKHUe
O0BEKTHI 10 WX H300paKCHUIO M TPOIEeccaM UX
KU3HEHEATENLHOCTH
6 | 3HaTe W IIOHMMATh OCHOBHBIE  ITOJIOXKEHUS 1.2-1.4, 2.1-2.7, IT 2 5 41,8
KkiaeTouHoi Teopuu. CymHOCTh Ouojormueckux | 2.2, 2.5— 3.1-3.9
MPOILIECCOB M SIBIIEHWH: OOMEH BENMIeCTB W 2.7

MpeBpalieHe SHEPTUU B KJIETKE W OpraHu3Me,
(hoToCHHTE3, IUIACTHYECKHA W SHEPreTHYeCKUi
o0MeH, MATaHUE, JIBIXaHHeE, OpokeHue,
XEMOCHUHTE3, BBIJCJICHUE, TPAHCIOPT BEIIECTB,
pa3IpaxkuMoCTh, POCT, MUTO3, MEHO03, pa3BUTHE
raMeT y LBETKOBBIX PACTEHUH M MO3BOHOYHBIX
>KUBOTHBIX. PacnoznaBats OHoJIOTHYecKHe
OOBEKTHI 10 WX H300paKCHUIO M IMPOIEccaM UX
JKU3HEJESI TENIbHOCTH

6 MunuMansHO JOITYCTUMOEC 3HAYCHUEC HAACKHOCTHU TECTA MJIA €ro HMCIOJB30BaHHUA B CUCTEMC TIOCYJapCTBEHHBIX

9K3aMeHOB pasHoO 0,8.
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7 | 3HaTb ¥ IIOHMMAaTb OCHOBHBIE IIOJIOXKEHMUS 1.1, 1.3, 2.1-2.7, b 2 58,9
kieroyHoi teopuu. CymiHocts Ouomormueckux | 1.4, 2.1, 3.1-3.9
MPOLIECCOB M  SBIIEHWH: OOMEH BEIIECTB U 2.3, 2.6,
MpEeBpallieHie JHEPTUU B KJICTKE U OpPTraHu3Me, 2.7
(hoTOCHHTE3, TUIACTHYCCKHA WM JHEPreTUYCCKUN
00OMeH, MUTaHUE, JIBIXaHUE, OposkeHwUe,
XEMOCHHTE3, BBIJCICHHUE, TPAHCIIOPT BEIIECTB,
pa3apakuMoCTh, POCT, MHUTO3, Mei03, pa3BHUTHE
raMeT y [BETKOBBIX PACTEHHUH W MO3BOHOYHBIX
JKUBOTHBIX. PacmiozHaBath OMOJIOTUIECKHE
O00BEKTHI 10 MX H300paKCHUIO M TIpoIeccaM HX
JKU3HEIEATEIILHOCTH
8 | 3Hare W TIOHMMAaTb OCHOBHBIE IIOJIOKEHUS 1.1, 1.3, 2.1-2.7 I1 2 48,8
kieroyHoi teopuu. CymiHocts Ouonormueckux | 1.4, 2.1, 3.1-3.9
MPOLIECCOB M SBIIEHWH: OOMEH BEIIECTB U 2.3, 2.6,
MpEeBpallieHHe JHEPTUU B KJIETKE U OpPraHu3Me, 2.7
(doToCUHTE3, MIACTHYECKUH M HIHEPreTUYECKUi
oOMeH, NUTaHue, JIBIXaHUe, Opoxxenue,
XEMOCHHTE3, BBIJCICHHE, TPAHCIIOPT BEINECCTB,
pa3apakuMoCTh, POCT, MHUTO3, MeHO03, pa3BHUTHE
raMeT y [BETKOBBIX PACTEHHUH W IMO3BOHOYHBIX
JKUBOTHBIX. PacnioznaBath OMOJIOTUICCKHE
O00BEKTHI 10 MX H300paKCHUIO M TIPOIeccaM UX
JKU3HEICATEIIBHOCTH
Monynp 3amannii 9—12: «MHOT00Opa3ne OPraHuIecKOro MHPay
9 | 3HaTe W TOHWUMATH CTPOCHHE ¥ MPU3HAKH 1.1-1.4, 4.3-4.7 b 2 73,2
OHOJIOTHYECKUX OOBEKTOB. 3HATH M ITOHHUMATh 2.1-2.3,
CYIIHOCTh OMOJIOTMYECKUX TIPOLIECCOB U SBJICHUI. 2.5-2.7
PacniosnaBaTth, OIKCHIBATH, BBISIBIISITD,
CPaBHUBATh OHOJIOTMYCCKHE OOBEKTHI
10 | 3vath M TOHMMATh CcTpoeHHMe u mnpu3Haku | 1.2-1.4, 4.3-4.7 II 2 43,0
OMOJIOTHYECKMX OO0BEKTOB. 3HATh M ITOHMMATh 2.1, 2.3,
CYIITHOCTh OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH. 2.6, 2.7
Pacnio3naBarts, OTIMCHIBATD, BBISIBIISITD,
CPaBHUBATh OMOJOTHICCKHE OOBEKTHI
11 | 3HaTh W TOHWMATH CTPOCHHE W NPU3HAKU 1.2-1.4, 4.3-4.7 b 2 55,8
OHMOJIOTMYECKUX OOBEKTOB. 3HATH ITOHUMATh 2.2,
CYIIHOCTh OMOJIOTHYECKHUX MPOIECCOB U SBICHUN. 2.5-2.7
Pacnio3naBarts, OTIMCHIBATD, BBISIBIISITD,
CPaBHUBATh OMOJOTHICCKHIE OOBEKTHI
12 | OnpenensiTh MNPHHAJICKHOCTh OHOJOTHYSCKUX 2.8 4.1 b 2 76,4
00BEKTOB K OMNpPENEICHHON CHCTEMaTHYeCKON
rpynne (knaccudukaiys)
brnok 3aganuii 13—16: «YenoBek U ero 30pOBbE»
13 | 3HaTh W NOHUMATh OCOOCHHOCTH OpraHu3Ma 1.2-1.4, 5.1-5.6 b 1 72,0
YeJoBeKa, €ro CTPOCHHS, >KU3HEIEATEILHOCTH, 2.1, 2.3,
BBICIIICH HEPBHOH JEATEILHOCTH U TIOBEJCHHUS. 2.6, 2.7,
OOBACHATD OTPHULATEIFHOE BIHMSHUE AaJKOTOJI, 3.1

HUKOTHUHA, HAPKOTUYCCKUX BCIIECCTB Ha PA3BUTHUC
3apo/iblllia 4YCJIOBCKA, BJIMSAHUC MYTAar¢HOB Ha
OpraHmnsm YCJIOBCKaA. Hcnonb3oBaTh
HpI/I06peT€HHLIC 3HaHUA n YMEHUA B
npaKanecxoﬁ JACATCIbHOCTU H HOBCCHHCBHOﬁ
JKU3HU

39




14

3HaTh W TOHUMATh OCOOCHHOCTH OpraHH3Ma
YelOBeKa, €ro CTPOCHUS, KHUIHEACSITEIbHOCTH,
BBICILICH HEPBHOM AEATEILHOCTU U MIOBEJCHHUS.
OOBACHATH OTPHUIIATEIILHOE BIMSHUC AJTKOTOJI,
HUKOTHHA, HAPKOTUYECKUX BEILIECTB HA Pa3BUTHE
3apojblllia YelOBEKa, BIMSHUE MYTareHOB Ha
OpTraHu3M YeJI0BEKA, Hcnonp3oBaTh
nproOpeTeHHbIC 3HAHMS 31 YMEHUS B
MIPAKTUYECKON JEATENbHOCTH U IOBCEAHEBHOMU
SKM3HU

1.2-1.4,

2.1,23,

2.6, 2.7,
3.1

5.1-5.6

47,6

15

3HaTh W TIOHHMAaTh OCOOCHHOCTH OpTraHH3Ma
YEJIOBEKA, €ro CTPOCHUS, >KU3HEICSATENBbHOCTH,
BBICILIEH HEPBHOM AEATEIbHOCTU U MOBEACHUS.
OOBACHATH OTPHUIATEIILHOE BIMSHUC AJTKOTOJI,
HUKOTHHA, HAPKOTUYECKUX BEILECTB HA Pa3BUTHE
3apojblllla YeNOBEKa, BIMSHUE MYTareHOB Ha
OpraHu3M YyeJ0BeKa. Hcnonn3oBaTh
nproOpEeTEHHbIE 3HAHUSA 31 YMEHUSA B
MPAaKTUYECKOW JIESITEIbHOCTU UM TIOBCEIHEBHOM
JKU3HU

1.2-1.4,
2.2,

2.5-2.7,
3.1

5.1-5.6

56,7

16

3HaTh W TIOHHMAaTh OCOOCHHOCTH OpTraHH3Ma
YEJIOBEKa, €ro CTPOCHUS, >KU3HEIESITENbHOCTH,
BBICILIEH HEPBHOM AEATEIBLHOCTU U MOBEACHMUS.
OOBACHATP OTPHLATEIFHOE BIHMSAHUE AaJKOTOJI,
HUKOTHHA, HAPKOTUYECKUX BELIECTB HA Pa3BUTHE
3apoJiplllla YeJOBEeKa, BJIUSHUE MYTareHOB Ha
OpraHu3m YyeJIoBeKa. Wcnonp3oBath
MpHOOpETEHHBIE 3HAHUS " YMEHUsA B
MPAaKTUYECKOW JIESITEIbHOCTU UM TIOBCEIHEBHOM
JKU3HU

15,21,
25,31

5.1-5.6

50,1

Biok 3aganwnii 17-20: «DBOMIONUS U DKOIOTHI

17

3HaTh W TIOHMMAaTh OCHOBHBIE IOJIOXKECHHUS
CHUHTETHYECKON TEOpUH 9BOJIOLUH,
anTporioreHeza.  OOBSICHATH  CTPOCHHE |
NPU3HAKA  OHOJIOTHYECKHX OOBEKTOB: BHIA,
MOMYJISALUH, ABWKYIINX CHJI SBOJIOLUH, IIyTeH H
HarpaBJIeHUH SBOJIIOLUH. BrrsiBisITE
NPUCTIOCOOJIEHUsT Yy  OpPraHM3MOB K  Cpele
oburanus, apomMopho3bl W HWAMOANANTAIMN Y
pacTeHnii u KUBOTHBIX. CpaBHUBATH (BOPMBI
€CTECTBEHHOTO  0TOOpa, MCKYCCTBEHHBIH U
€CTECTBEHHBIH ot6op, CIIOCOOBI
BUJ000pa30BaHMA, MAaKpPO- M MHUKPO3BOIIOLUIO,
IyTH ¥ HAIPABJICHUS 3BOJIIOLIUU

11,12,
2.2,
2.5-2.7,
2.9

6.1-6.5

b

56,3

18

3HaTh ¥ TOHUMAaTh OCHOBHBIE MOJIOKEHUS YICHUN
H.M. BaBuioBa 0 1eHTpax  MHOrooOpasus
U TPOUCXOXKIECHUS KyIbTYPHBIX  pacTEHHUil,
B.U. Beprnanckoro o ©Ouocdepe. CocraBiirh
CXeMBl  MEpeHoca  BEIeCTB M DHEpPruu
B 9KOCHCTEMax (LleNH MUTaHUs, MHUIIEBbIE CETH).
Pacno3naBaTh 3KOCHCTEMBI M arpoIKOCHCTEMBI.
BrisBate  abumoTmdeckne ® - OMOTHYECKHE

KOMITOHCHTBI OKOCHCTEM, B3aNUMOCBA3H
OpraHnu3MoB B JKOCHUCTEME, AHTPOIIOTCHHBIC
N3MCHCHUA B OKOCHUCTEMaAX. CpaBHI/IBaTB

DKOCHCTEMBI M arpO3KOCHCTEMBI. AHAIU3UPOBATH
COCTOSIHAE ~ OKPY)KAIOIIEH  Cpenpl,  BIHMSIHHE
(akTOpOB pUCKa HA  3J0POBbE  UEIIOBEKA,
MOCNIE/ICTBHUSL  JICSTENLHOCTH  YellOBEKAa B
JKOCHCTEMAX,  [JI00AJbHBIE  AHTPOMOTCHHBIE
nu3MeHeHus B Ouocdepe

1.1-1.3,
2.1,

2.3-2.7,

29,31

7.1-75

67,8

40
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3HaTh U MOHUMATh OCHOBHBIE MOJIOKEHUS YUECHUN
H.M. BaBuioBa 0  IieHTpax  MHOTrooOpasus
U TPOUCXOXKIEHUS KYJIbTYPHBIX  PACTCHMH,
B.1. Bepraackoro o oOuochepe. CocTaBusaTh
CXeMBl  IepeHoca  BEIeCTB M  DHEpPruu
B 3KocucTeMax (LeNyu MUTaHUs, MULIEBBIE CETH).
Pacmo3HaBaTe 3KOCHCTEMBI M arpO3KOCHCTEMEI.
BrisBate  abumoTmdeckne ©W  OHOTHYECKHE
KOMITOHCHTBI SKOCHCTEM, B3aHMOCBSI3H
OpraHM3MOB B OKOCHCTEME, AaHTPOIOTECHHBIC
W3MeHeHnsT B dKocuctemax.  CpaBHHBATh
9KOCHCTEMBI U arpO3KOCUCTEMBL. AHAU3UPOBATh
COCTOSIHUE  OKpY’Karomied  cpenpl, BIMSHHUE
(akTOpOoB pUCKa Ha 3JI0pOBbE  UEJIOBEKa,
MOCNEACTBUSl  JACSITENBHOCTH  YeloBeKa B
9KOCHCTEMax,  TIJ00aJbHBIC  AHTPOIIOTCHHEIC
U3MEHeHus B Ouochepe

1.1-13,
2.1,2.2,
2.5-2.17,
29,31

6.1-6.5,
7.1-75

55,2

20

3HaTh ¥ IIOHUMAaThb OCHOBHBIE IIOJIOXKEHUS
CHHTETUYECKON TEopHUu IBOJIIOLIUH,
anTporioreHeza.  OOBSCHATH  CTPOCHHE |
NPU3HAKA  OHOJIOTHYECKHX OOBEKTOB: BHIA,
MOMYJSALUH, ABMKYIIUX CHJI BOJIOLUH, MyTeH H
HaIpaBJIeHUH SBOJTIOLHH. BrisBisITE
NPUCTIOCOONIEHUsT Yy  OpraHM3MOB K  Cpele
oOuTaHus, apoMopho3bl W HIUOATANTAIMUA Y
pacteHuit W kMBOTHBIX. CpaBHUBaTh (OpMBI
€CTECTBEHHOr0  OTOOpa, HMCKYCCTBEHHBIH U
€CTECTBEHHBIH ot6op, CIIOCOOBI
BUJI000pa30BaHUs, MaKpO- U MHUKPOIBOJIOLUIO,
NyTH M HampaBliCHHUs OJBOJIOUUH. 3HaTh WU
MOHMMAaTh  OCHOBHBIC  MOJIOKCHHSI  yUECHUH
H.W. BaBuioBa 0 TIIGHTpax MHOTO00pasus H
MPOUCXOXKICHHS KyJIbTYPHBIX pacTeHui,
B.1. Bepraackoro o Owocdepe. OOBACHATH
CTPOEHHE W NPHU3HAKN OMOJIOTMYECKUX OOBEKTOB:
BU/A, MOMYJISALUA, 9KOCUCTEM M arpo3KOCHUCTEM,
ouocteprl.  CocrTaBiisiTh  CXEMbI  IepeHOca
BEIIECTB M DOHEPruM B DJKocHcTeMax (Lenu
NUTaHWs, [HUIIEBble  ceTw). Pacrno3HaBaTh
OKOCHCTEMBI U  arpo3KOCHCTEMBl.  BBISBIATH
abuoTHYeCKHe W OHMOTHUYECKHE KOMIIOHEHTBI

3KOCHCTEM, B3aUMOCBA3H OpraHn3MoB B
I3KOCHCTEMCE, AHTPOIIOI'CHHBIC U3MCHCHHUA B
JKOCHCTEMAX. CpaBHI/IBaTB OKOCHCTEMBI

W arpO3KOCUCTEMBL. AHAIU3UPOBATh COCTOSHHE
OKpYIKaIoIel cpelpl, BIUSHUEC (PAKTOPOB PHCKa
Ha 3II0POBbBE YeNoBeKa, MOCIIEICTBHS
JIeITEIbHOCTH ~ YeJioBeKa B JKOCHCTEMaXx,
FJ'[O6EU'[BHBIC AHTPONIOICHHBIC N3MCHCHUS B
o6uochepe

1.2-1.4,

21,22,

25,217,
2.9

4.3-4.7
6.1-6.5,
7.1-75

58,7

41
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3HaTh W TOHUMAThH. CYIIHOCTh OHOJOTHYECKUX
MPOIICCCOB U SIBJICHUI; OCOOCHHOCTH OpraHu3Ma
YeNOBEeKa, €ro CTPOCHUS, JKU3HCICATCIHbHOCTH,
BBICIIICH HEPBHOW JIEATCIBHOCTH W IIOBCACHUS.
OOBACHATE E€QUHCTBO JKMBOH M  HEXHUBOMH
MPUPOBI, POJICTBO, OONIHOCTH MPOUCXOXKIACHHUS
JKUBBIX OpPTaHW3MOB, DSBOIIOIHUIO PACTEHUH W
JKUBOTHBIX, HCIOJB3ysd OHOJOTHYECKHE TEOpHH,
3aKOHBI U TIPaBWJIA. Y CTAHABIIMBATH B3aUMOCBS3H:
CTpOCHHS ¥ (YHKIUI MOJNEKYJ, OPTraHOWIOB
KJIETKH, IDIACTUYECKOTO W DHEPTEeTHYECKOTO
oOMEHa; CBETOBBHIX W TEMHOBBIX pEaKIHA
(hoToCHHTE3a; MBIKYIIUX CHJI SBOJIOIMH, IMyTEH
W HampaBJCHUH dBOMIONMH. Pacmo3HaBaTth
Ouosiornveckre OOBEKTHI M0 MX HU300PaXKCHUIO U
mpolieccaM HMX IKU3HEISSATCIbHOCTH. BEIIBIATH
OTJIMYUTEIILHEIE NPU3HAKA OTHENBHBIX
opranu3moB. CpaBHUBATH (M JieNaTh BHIBOJBI Ha
OCHOBE CpaBHEHHs) OHOJIOTHYECKHE OOBEKTHI
(xIeTku, TKaHW, OpPTaHBl W CHCTEMBl OPIaHOB,
OpTaHU3MBI PACTEHUH, >XUBOTHBIX, TIPHOOB U
OaKTepuii, IKOCUCTEMBI U arPOIKOCUCTEMBI)

13,15,
2.1,2.2,
2.5-2.7

2.2-2.1,
3.1-3.6,
5.1-5.5,
6.1-6.5,
7.1-75

51,3

22

YMeTh 0OBSICHATE: pOJb OMOJOTHYECKUX TEOPHH,
3aKOHOB, NPHUHIUIIOB, THIIOTE3 B (DOPMHUPOBAHNUHU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTUHBI
MUpPA; €JUHCTBO JKUBOM M HEKHUBOU INPUPOIBL,
POJACTBO M OOIIHOCTh MPOMUCXOXKICHHUS >KUBBIX
OpraHU3MOB, 3BOJIIOLUI0 PACTEHUM U KUBOTHBIX,
UCIIONIb3Ysl OHMOJIOTMYECKUE TEOPUH, 3aKOHBI U
IpaBwia. YMETh pa3indaTh PU3HAKY OTACIIBHBIX
OpPraHU3MOB, BBISBIISTH OTIMYHUTENbHBIE
MpPU3HAKU OTJIIENBHBIX OpPraHU3MOB,
AQHAIM3MPOBATh  PE3yNbTAaThl  OMOJIOTHYECKHUX
9KCIIEPUMEHTOB M HaOJIIOJCHNH 10 UX OIHMCAHHIO

2.1,2.2,
2.6, 2.7,
2.9

2.1-2.7,
4.2-4.7,
5.1-5.6,
6.1-6.5,
7.1-715

72,4

Yacrp 2

Moaynb 3aganuii 23 u

24 «buonornyeckui IKCIEPUMEHT

23

3HaTh METOJBbl HAyYHOTO MO3HAHMUS, IPU3HAKH
JKUBBIX CHCTEM, YPOBHM OpraHW3allld >KUBOH
Marepud. 3HaTh CYIIHOCTh OHOJIOTHYECKHX
IPOLECCOB U SIBICHMIAL. AHanmu3upoBaTh
pe3ynbpTaThl  OMOJIOTHYECKHX  IKCIEPHUMEHTOB,
HaOJIIOZICHUI 110 X ONHUCAHUIO

11,13,
2.1, 2.4,
29,31

2.1-6.5

I

15

46,3

24

3HaTh METOABl HAYYHOTO TO3HAHWsS, MPHU3HAKU
JKUBBIX CHCTEM, YPOBHU OpTaHU3AIUU KUBOU
MaTepud. 3HATh CYIIHOCTh OHMOJOTHYECKHX
MIPOLIECCOB u SIBIICHUI. AHanu3upoBaTh
pe3ynbTaThl  OHOJIOTUYECKHAX  HKCICPUMEHTOB,
HaOII0CHUI 110 UX OIUCAHUIO

11,13,
2.1, 24,
29,31

2.1-65

20

22,5

25

YcraHaBiIMBaTh B3aUMOCBSI3H )KUBBIX 00BEKTOB.
BbISBIATE OTIIMUUTEIBHBIE TIPU3HAKU OT/IEIIBHBIX
OpPTaHU3MOB. CpaBHUBAaTh OGuonornyeckue
00BEKTHl (KJIETKH, TKaHH, OPTraHbl M CHCTEMBI
OpTaHOB, OPTraHW3MBI PACTEHHWH, >KUBOTHBIX,
rpuboB u GaxTepuii, 3KOCUCTEMBI u
arpoakocucteMbr). OnpeaensTs MPUHAAIEHKHOCTh
Omoslorn4ecknx OOBEKTOB K  ONPEACICHHOU
CHCTEMaTH4YeCcKOH rpynmne (Kiraccuduranms)

2.2,
2.5-2.8

2.1-6.5

20

25,3

42
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3HaTh W TOHUMATh OCOOCHHOCTH OpraHH3Ma
YellOBeKa, €ro CTPOCHUS, KHU3IHEACSITEIbHOCTH,
BHICIIE HEPBHON NEATEIHHOCTH WU TOBEACHUSA.
VYMeTh OOBACHATL €IUHCTBO KUBOM M HEKUBOMH
MPUPOBI, POJICTBO M OOIIHOCTH MPOUCXOKICHUS
JKUBBIX OpPTaHU3MOB, OJBOJIIOLMIO PACTCHHH H
JKUBOTHBIX, HCIOJB3ysd OHOJOTHYECKHE TEOpHH,
3aKOHBI W TIpaBWJIa. BBIABIATH OTIHIUTENBHEIC
MPU3HAKNA OTACIBHBIX Opranm3MoB. CpaBHHBAThH
mporeccel W sABIeHUS (OOMEH BemecTB Y
PacTEHMI, KUBOTHBIX, YEJIOBEKA, INIACTUYECKUN 1
SHEepreTHIecKuii  OOMEH, dotocuHTE3 W
xeMocuHTe3). Ompenensits  MPUHAIEKHOCTD
OMOJIOTHYECKUX OOBEKTOB K  OMPEACICHHOM
CHUCTEMATHYECCKOM rpynme (KiIacCupuKaIms)

15,21,
2.6-2.9

4.1-4.7,
5.1-5.6

20

21,6

27

OOBSICHATE  pOJb ~ OMOJIOTMYECKUX  TEOpHi,
3aKOHOB, NPHHIUIIOB, 'MIIOTE3 B (DOPMHUPOBAHUHU
COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHEI
MUpa, €AMHCTBO JKUBOU M HEKHUBOU INPUPOIBL,
POACTBO M OOLIHOCTh TNPOMCXOXKACHUS >KUBBIX
OPTaHU3MOB, HBONIOLHIO PACTCHUH M JKHBOTHBIX,
UCTIONB3Ysl OHMOJIOTHYECKHUE TEOPUH, 3aKOHBI H
IpaBHIa. YcraHaBnuBaTh B3aHMOCBSI3H
IOBIDKYIINX ~ CHJI  OBOJIOIMH,  IIyTeH U
HallpaBJICHUU 3BOJIIOLIAH. BrsBisaTe
NPUCIIOCOONIEHUST 'y  OpPraHu3MOB K  cpene
oOuTanus, apoMopho3bl M HIUOATANTAIHH Yy
pacTeHuil U  KUBOTHBIX, aOHOTHYECKHE U
Oouotuueckue KOMITIOHEHTBI 9KOCUCTEM,
B3aUMOCBS3M  OPraHM3MOB B  JKOCHCTEME,
AQHTPOTIOTEHHBIE HW3MEHEHHS B JKOCHCTEMaXx.
CpaBHuBaTh (M JeyaTb BBIBOJABI HAa OCHOBE
cpaBHeHUs) (OpMBEI  ecTecTBeHHOro OTOOpa,
MCKYCCTBEHHBIN M €CTECTBEHHBIH 0TOOP, CIIOCOOBI
BU/I000pa30BaHUs, MAaKpO- W MHKPOIBOJIOLHIO,
IyTH W HalpaBJICHUS SBOJIONNH, OMOIOTHYEeCKUe
OOBEKTBI (PKOCHCTEMBI M  arpOo3KOCHCTEMBI).
AHanu3upoBaTh paszIMYHbIC TUIOTE3bl CYNIHOCTH
JKM3HHU, MPOUCXOXKAEHHS JKU3HH, Pa3HBIX TIPYI
OpraHM3MOB M YEJIOBEKa, YeJIOBEYECKHX pac,
HBOJIIOIMIO OPTaHU3MOB

21,22,
2.6-2.9

2.1-2.7,
3.1-3.9,
6.1-6.5,
7.1-715

20

21,5

28

Pemare 3amauM  pa3snUYHON  CIIOKHOCTH IO
IIUTOJIOT U

2.3

2.2-2.7

20

33,8

29

Pemats 3aJa4u paSHH‘IHOﬁ CJIO)KHOCTH  IIO
T'CHCTHUKC

2.3

3.5

20

30,3

43




