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MeToanuecKue peKoOMeHaumn
«OCc00eHHOCTH MOATOTOBKY K rOCYyJapCTBEHHOM MTOTOBOM aTTECTaIUM 10 YYeOHOMY
npeaMmety «buosorusi»»

Cocmasumens:
Yepsoney O.JI., cmapwuti npenodasamenwv yeHmpa
passumus nedazozauueckozo macmepcmea TOUIIKPO

F'ocymapctBenHass wuroroBasi arrecrauus (I'MA) mno O6uosioruu MPOBOOUTCS B
cootBeTcTBUM C DenmepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 «O6 obpasoBaHuu B
Poccuiickonn @epepanun» U SIBJSEeTCS 5K3aMeHoMm 1o Bbibopy. I'MA 1o OGuosiormm 1o
06pa3oBaTeIbHBIM ITPOTPaMMaM CpeHero obiiero obpasoBanust mpoxoaut B opme EmmHOro
rocymapctBeHHoro sk3ameHa (EI'D) past obyvarommxcs, He MMEIOIIMX aKaJeMUuecKoun
3a/I0JKEHHOCTY U B TIOJTHOM OO'beMe BBITIOJIHUBIINMX YUEOHBIN IIJIaH 10 ITporpaMMaM CpeiHero
obrmiero obpasoBaHusi. ['ocymapcTBeHHass MTOTOBasl aTTeCTalMsl BBITYCKHMKOB 11 KiaccoB
HalleJleHa Ha IPOBEpPKY MPeIMETHbIX 3HAHMI M KOMITETEHIIMIA, 3asiBJIEHHbIX B (demepailbHOM
rocygapcTBeHHOM obpasoBaTesibHOM craHgapte (DPI'OC).

Hacrosiime meromuyeckue peKOMeHAALMM HalleJeHbl Ha OKa3aHMe MeTOAMYEeCKOM
ITOMOILYM YUUTEJISIM 0011e06pa3oBaTe/IbHbIX Opranm3anuii ToMcKoi 06/1aCTy, YYaCTBYIOIMUX B
MTOATOTOBKE IIKOJBHUKOB K T'OCYJApCTBEHHOM WTOTOBOM aTTecTaluuM B (opme emuHOro
roCcyJapCTBEHHOI'O 9K3aMeHa 10 6MOJIOTUN.

Kpartkas xapakrepuctuka KM EI'D mo 6mosorun

['ocypmapcTBeHHass WMTOroBas —arTTecTaumsi, TMpoBoaumass B dopmare eguHOro
roCyJapCTBEHHOTO 3K3aMeHa, HalpaBjeHa Ha OIpejeieHe COOTBETCTBUSI pPe3yJbTaTOB
OCBOEHMSI OOYYaIOIIMMNCS 0Opa3s0BaTEIbHbIX IIPOrpaMM CpPeIHEero oOIero o6pa3oBaHMS
COOTBETCTBYIOILIMM TpeboBaHUSIM (delepasibHOTO TOCYJAapCTBEHHOTO 00OpPa30BaTEIbHOTO
craHgapra. KoHTponbHble wusMeputenbHble Matepuanbl (KUM), mpeacraBasior coboii
KOMIUIEKCHI 3aaHMii CTAaHIAPTU3UPOBAHHOM (GOPMBI U SBJSIIOTCS MHCTPYMEHTOM  [IJISI
JoCTvKeHus ey ['ocynapCTBEeHHOM UTOTOBOM aTTeCTallu.

KM mno O6wuonorumn, wucrnosbsoBaBmmecs Ha EI'D 2023 roma cocraBjieHbl B
cootBeTcTBMM C «Kommdukatopom 37€MEHTOB coAepskaHus U TpeObOBaHMII K YPOBHIO
TIOATOTOBKM BBIITYCKHMKOB 00Opa30BaTe/JIbHbIX OpraHM3aluili [JiS TPOBEAEHUs] eIVHOTO
roCyJapCTBEHHOI'O 3K3aMeHa 1o 6mosorun». Comepskanne u crpykrypa KM 2023 roga mo
6uosiornn oTpakeHbl B «Crenudukauyuy KOHTPOJbHBIX M3MEPUTEbHBIX MaTepuasaoB mAJIst
npoBenenus B 2023 rogy EI'D mo 6uonorun» @I'BHY «OUTTN ».

Mopens KUM EI'D mno 6mosormun B 2023 romy ycoBeplleHCTBOBaHA TUIIOBBIMMU
3alaHUSIMM Ha aHa/IM3 BU3YAJIbHOU MHGOpMAalLMM, B Hee BK/IIOUEHbl HOBble TUIIbI 3aaHWIA,
OIIEHMBAIOIIMEe YMeHMs] paboTaTh CO CXeMaMM, PUCYHKaMM, MOZEJSIMM, CTaTUCTUUECKUMU
TabymiaMu, rpadukaMm, TEKCTOBOM OMOIormueckon nHopmaimen.

Nsmenenus B ctpykrype u cogep>kaun KUM B 2023 ropy.

1) B mepBonn yactu KMM pob6aBneHo omHo 3amanme. CoorBeTcTBeHHO C¢ 28 mo 29
YBeMUMIIOCh 0bI1Iee uncio 3amanmini KNMM.

2) 3apaHus comepskaTesibHOro 6Jioka «CucTeMa 1 MHOrooopasyue OpraHM4eckoro Mmmpa»
MepBO YacTU 5K3aMeHaIMOHHOM pPabOThl TMpe[CTaBJIeHbl eOVMHbIM BapMaTUBHBIM MOIYJIEM
(3amanus 9-12), cocrosiym 13 KOMOMHAIMM IBYX TeMaTUueCKUX pasnesios: «MHoroobpasme
pacTteHuu U rpuboB» (IBa 3amaHus), « MHOroobpasme skMBOTHBIX» ([IBa 3aaHNs).



3) 3agaHus conepskaTesbHOro 6y0Kka «OpraHu3M yejioBeKa U ero 3J0pOBbe» B IepBOM
YacTM 5K3aMeHallMOHHOM pPaboTbl COOpaHbl B €OMHBIA MOMAYJb, COCTOSIIIMIA U3 4 3amaHuUN
(3amanus 13-16).

4) 3amaHusi C KpaTKMM OTBETOM, ITpOBepSIOIMe 3HaHMsS OakTepuit U BUPYCOB,
IpeACTaB/IeHbl B 3amaHusIX 6yioka «KieTka 1 opranmusmM — GMOJIOTUYECKME CUCTEMbI» (3aaHus
5-8).

5) W3 BTOpoOii uvacTM pabGOThl MCKIIOUEeHA JMHMS 24 Ha aHaau3 OMOJIOrMYecKO
manpopmaruu. CobpaH MUHU-MOAYJIb M3 HOBYX JMHUM 3amaHun (3agaHus 23 u 24),
HalpaBJIeHHbIX Ha MTPOBepPKYy ChOPMMUPOBAHHOCTM METOLOJOTMYECKUX YMEHMIA U HABbIKOB.

Amnanmus ypoBHS cyioskHOCTU 3amanuii KMM mokasas, uTo Bce IpenjiaraeMble 3aJaHus
COOTBETCTBYIOT TpeOOBaHMUSIM IIIKOJbHOM IPOrpaMMbl K YPOBHIO CHOpMMPOBAHHOCTU
KOMIleTeHLMM  (HaBBIKOB,  yMeHMI)  OOy4YaloOIIMXCS,  M3YyuyaBIIMX  OMOJIOTUIO B
006111e00pa30BaTeIbHBIX OpraHM3aLIMSIX.

Yactp 1. 3amanme 1 6a30BOro ypoBHS CJOKHOCTM — IIPOBEpPSIET YMeHMe paboTarh C
Tabmmmien 1no TemaM: buosorms Kak Hayka. MeTonbpl HayuyHOro TO3HAHUS. Y POBHU
OopraHmusaiyuu U MpU3HAKU KUBOTO. AHanu3 TabIULIbI, TPOBEPSIONIEN 3HaHMe YaCTHOHAYYHbIX
MEeTOHOB MCCIenoBaHusI B reHeTuke. @opMympoBKa MpuMepa IIPpUMEHEeHNSI METOIA ITO3BOJISIET
IaTh OMHO3HAYHBIN OTBET. BOIIPOC COOTBETCTBYET 3asiBJIEHHOMY YPOBHIO CJIOSKHOCTH.

3amaHue 2 6a30BOTO YPOBHS CJIOKHOCTM — IIPOBEpsieT yMeHMe JelaTb MHOKEeCTBEHHbBIN
BBIOOp IO TMpeJCKa3aHMIO pe3yJIbTaTOB JKCIEPUMEHTa, MCXOAST U3 3HaHUM O (U3MOJOTUM
KJIETOK ¥ OpraHu3MoB. [IporHosmpoBaHme pe3ysbTaTOB MCCIEIOBAHUSI OCOOEHHOCTEN pOCTa U
pasBUTHS, 3a/laHMe VMHTepecHoe, Tpebylolllee TpUMeHeHMs] 3HaHUI KPUTepUaIbHbIX MTPU3HAKOB
M TIOHMMAaHMUSI 3aKOHOMEpPHOCTeMl paHHMX ITaroB OHToreHe3a. PopmyJaMpoBKa BOIpoca
COIEPSKUT AOCTATOUHYIO MHGPOPMAIINIO [IJIT 0O0OCHOBAaHHOTO YBEPEHHOT'O OTBETA.

3amaHue 3 6a30BOr0 YPOBHSI CJIOXKHOCTM — ITPOBEPSIET YMEHME pellaTh OMOJIOrmYecKue
3ajauM 1o Temam: ['eHeTumueckas wmHbopMalus B KiIeTke. XPOMOCOMHbI Habop.
OKoJIorMYeckye 3aKkoHOMepHOCTU. DPU3MOIOTHSI OPraHU3MOB.

3amanne 4 6a30BOro YPOBHSI CJIOXKHOCTM — ITPOBEPSIET YMEHMeE pellaTh OMOJOrmYecKue
3a[lauy M0 TeMe MOHO- U TUTrMOpUIHOe aHAIM3MpYIolllee CKpellBaHue. buosornyeckas 3amavya
0 ompezeseHnIo uncia GeHOTUIIOB Y IIOTOMKOB MPU AUTUOPUIHOM CKpeIIMBaHUM POOUTEJIeN
C W3BECTHbIMM T€HOTMUIIaMM. HecCJOoXXHBI BOMPOC TMPU YCIOBUM HAJUUMS HABBIKOB
COCTaBJIEHUST CXE€M CKpeILMBaHMS.

3amanue 5 06a3oBOro YPOBHS CJHOXKHOCTM — IIpOBepsieT yMeHue paboraTtb C
n300pakeHneM puUCyHKa Mo Temam: KiieTka Kak 6mosiormyeckasi cucrema. CTpoeHue KIeTKMH,
MeTaboym3M. Bompoc Ha aHaaM3 CXeMbl KM3HEHHOTO LMKJIA SKMBOTHOTO. [IpeniokeHHbIN B
3alaHUM CXEeMaTUYeCKU PUCYHOK COMEPsKUT MHOTO MHMOpMaIK, JOTUYEH U TTOHSTEH.

3amaHue 6 06a30BOrO YpPOBHS CJOXKHOCTM — IIpOBepsieT yMeHMe YCTaHaB/IMBATh
COOTBeTCTBME MO pasgenaMm: Kitletka Kak Ouosiormueckast cucrema. OpraHmsm Kak
6uosiornueckasi cucreMa. Bompoc Ha YCTAaHOBJIEHME COOTBETCTBMS MEXAY OSTaraMu
’KM3HEHHOTO LIMKJIA M TpolieccaMy, MPOUCXOISIIMMM Ha 3TUX 3Tanax, MpeacTaBJeHHbIX Ha
TOM 3K€ PUCYHKE, UTO U B 3a[JaHUM 5.

3amaHue 7 6a30BOTO YPOBHS CJIOKHOCTM — IIPOBEpPSIET YMEHME [1eJlaTh MHOYKEeCTBEHHbBIN
BBIOOD (C pMCYHKOM 1 6e3 pucyHKa) (MHOXXEeCTBEHHbBIN BbIOOP MPOIIECCOB, TPOUCXOISAIINX BO
BpeMsI SHepTreTMYecKoro obmeHa) Mo coaepskanmio TemM: KieTka Kak Gmosornueckasi cucrema.
Opraumsm kak 6mosornveckass cucrema. Cenexkumsi. buorexunonorus. Bompoc mpenmnosiaraer
3HaHME XapaKTEePHbIX OCOOEHHOCTEM IUIACTUYECKOTO ¥  JHEpPreTMYeckKoro obMeHa,
COOTBETCTBYET 6a30BOMY YPOBHIO CJIOKHOCTM!.

3amaHue 8 MOBBIIIEHHOTO YPOBHSI CJIOKHOCTM — IIPOBEpPSIET YMEHMe YCTaHaB/IMBATh
MoceoBaTe/IbHOCTL (6e3 pucyHka) mo Temam: Kierka Kak Omosiormueckast CuCTeMa.
Opranmusm Kak 6monornueckas cucreMa. Cenekiys. buorexsonorus.



3amaHue 9 0a30BOro YpoOBHS CJHOXHOCTM — TIIpOBepsieT YyMeHMe paboTaTb C
M300pakeHneM pUCyHKa (HeOOXOIMMO BbIOpATh TUII TKaHU Cpedy MpeloKeHHbIX TKaHel Ha
CXeMaTM4YeCKOM pHUCYHKe) 1o TeMaMm: MHoroobpasue opraHm3amMoB. bakrepuu, rpuobI,
pacTeHus, SKUBOTHbIE, BUPYCHI.

3amanyue 10 MOBBIIIEHHOTO YPOBHSI CJIOKHOCTM — IPOBepsieT yMeHMe YCTaHaBIMBATh
COOTBeTCTBMEe (yCTAHOBJIEHME COOTBETCTBUSI MeXKAY TUIaMM PaCTUTEIbHbIX TKaHe U UX
XapakTepucTMkaMmu) o Temam: MHoroo6pasme OpraHm3moB. bakrepuu, rpubbi, pacTeHus,
JKUBOTHbBIE, BUPYCHI.

3amanue 11 6a3oBOro YypoOBHS CJHOXHOCTM — TIpOBepsieT YyMeHue [eJlaTh
MHO>KECTBEHHbIN BBIOOp (C PUCYHKOM ¥ 6e3 pMCYHKa) MO copepykaHuio TemM: MHoroo6pasue
opranu3moB. ['pubbl, pacTeHus, )KUBOTHBIE.

3amanue 12 06a30BOro YpOBHS CJOXKHOCTM — TIpOBepsieT yMeHMe YCTaHaBIMBATh
MOC/IeA0BaTe/IbHOCTD MO TeMam: MHoroobpasue opraHu3moB. OCHOBHbIE CUCTEMaTUUYECKUE
KaTeropuy, WX  CONOJUMHEHHOCTb. Bompoc  TpaguIIMOHHBIM, 3HAHME  MepapXun
CUCTEMAaTUUYECKUX KaTeropuil OObIYHO OTPabaThIBAETCS JIETKO.

3amanue 13 06a30BOro YypoOBHSI CJIOXHOCTM - TIpOBepsieT ymeHMe paboTath C
M300paykeHneM pUCyHKa 1o teme: «OpraHmsm yejoBeKa».

3aganue 14 MOBBIILIEHHOT'O YPOBHSI CJIOKHOCTM — TIPOBepsieT yMeHMe YCTaHaBJIMBATb
cooTBeTCTBME 10 TeMe «Opraiusm yejoBeKa».

3agaume 15 6a30BOro ypoOBHS CJIOKHOCTM - TIpOBEpsieT yMeHue [ejiaTh
MHOYXeCTBEeHHbI1 BbIOOD (paboTa ¢ TeKCTOM) 1O comepskanuio TeM: «OpraHusm yeoBeKar.

3amaHue 16 TMOBBIIIEHHOTO YPOBHSI CJIOKHOCTM — IpOBepsieT yMeHMe YCTaHaBJIMBATh
IIOC/IeAOBATE/IbHOCTD IO TeMe «OpraHmsm yejoBeKar.

3amanme 17 06a3oBOro YpOBHS CJHOXKHOCTM — TIPOBEpSIET YMeHMe [eJIaTh
MHO>KECTBEHHbBI BBIOOpP (C PUCYHKOM M 0Oe3 pUCYHKA) IO COOEpPKaHMIO TeM: ODBOJIIOLVS
SKMBOM TIPUPOIbI.

3amanme 18 6a3oBOro YypoOBHS CJHOXKHOCTM — TIpOBepsieT YyMeHMe [eslaTh
MHO>KECTBEHHbIN BbIOOp (6€3 pMCyHKa) MO COAEPKAHMIO TeM: DKOCHUCTEMbI U TPUCYILINE UM
3aKOHOMepHOCTU. Brocdepa.

3agannue 19 MOBBIILIEHHOI'O YPOBHSI CJIOKHOCTM — IPOBEpSIET YMEHMe YCTaHaB/IMBATb
cooTBeTCcTBME (6€3 pUCYHKa) IO TemMaM: OBOJIIOIMS >KUBOM Ipupopasl. [IpomcxoskmeHne
yesI0oBeKa. DKOCUCTEMBI U IIPUCYIIME UM 3aKOHOMepHOCTH. brocdepa.

3amanue 20 MOBBIIIEHHOTO YPOBHSI CJIOKHOCTM — IPOBepsieT yMeHMe YCTaHaB/IMBATh
MOC/IeJ0BATE/IbHOCTD TI0 TeMaM: OBOJIONMS >KUBOM Npupofbl. [IponcxoxkaeHue dvesoBeka.
OKocucTeMbl U MPUCYIIME UM 3aKoHOMepHOCTH. brocdepa.

3aganne 21 TMOBBIIIEHHOI'O YPOBHSI CJIOKHOCTM — IIPOBEpsSieT yMeHue paboTaTh C
tabyumen (C pUCYHKOM U 06e3 pUCYHKA). YMeHHMe OIpene/inTb O00IlleOMoornyeckme
3aKOHOMEPHOCT!.

3amanme 22 06a30BOrO YpPOBHSI CJIOKHOCTM — IIpOBepsSieT yMEHMe aHaJIN3UPOBATh
9KCIIepTHble AaHHble, B TabauuHouM win rpadudeckoir cdopme. Ilo pesysbraTam aHamM3a
IAHHBIX, KOTOPbIe MOTYT OBITh MTpeCTaBIeHbI B opmMax TabJinil, IuarpaMM HY>KHO BbIOpaTh U3
IIpeIJIOKEHHBIX BbIBOMIOB ITPaBWIbHbIE, OTPasKarolIMe Pe3ysIbTaThl SKCIIEPUMEHTA.

Yacte 2. 3amaHme 23 TOBBIILIEHHOTO YPOBHS CJOKHOCTM — IIpOBepsieT yMeHUe
MIPUMEHSITh 6MOJIOTMUecKe 3HAHUSI B TPAKTUIYECKUX CUTYALMSIX, aHAIN3 IKCIIEPUMEHTATbHBIX
JaHHbIX (METOHOJIOTUSI 3KCIepuMeHTa). AHajin3 OMOJOrMYeCcKoro 3KCIepuMeHTa. 3afaHue
MMeeT YeTKMIA aJITOPUTM: TIPM IieJIeHaIIpaBIeHHO! IMOArOTOBKE OTBETUTh Ha BCE IMOCTaBJIEHHbBIE
BOITPOCHI JIETKO, OCOOEHHO ITPUMEHSISI 3HaHWe MaTeMaTU4YeCKUX MOHSITUM — OCh X — apryMeHT,
He3aBMCHUMas MepeMeHHasl, OCb Y — (YHKIWS, 3aBUCHMasl IepeMeHHast. 3aTpyJHeHNe MOSKEeT
OBITh CBSI3aHO C OILIMOOYHBIM MOHMMaHMEM (OPMYIMPOBOK YCJIOBUMA.

3amanue 24 BBICOKOTO YPOBHSI CJIOKHOCTM — TIpOBEpsieT yMeHHue MPUMEHSTh



61osoruueckme 3HaHUS B IPAKTUUECKUX CUTYAIUSIX, aHAIMU3 IKCIIePUMEHTATbHbIX HAaHHBIX
(BBIBOZIBI TIO pe3yJibTaTaM IJKCIepMMEHTa M IPOrHO3bl). BoIpoc IMOCBsIleH JIOTMYeCcKUM
BBIBOJAM OVMOJIOTMYECKOI'O SKCIIEPMMEHTA.

3amanme 25 BBICOKOTO YPOBHSI CJIOKHOCTM - TIpOBepsieT yMeHue paboTaTh C
n300paskeHeM OMOJIOTUUECKOTO O00BbeKTa, TpebyeTcss He TOJbKO OMpeAeanTb OOBEKT,
M300pakeHHbIM HAa PUCYHKE UM apryMeHTMpOBaTb CBOM OTBET, HO UM OTBETUTb Ha pPS
IOIOJIHUTE/IbHBIX ~ BOIPOCOB. HekoTopble 3amaHuMs 9TOM TPYOIbl  TPeOYIOT yMEHUS
MTOJIb30BATbCSl T€OXPOHOJIOTMUECKON Tabiuienn. B HeKOTOpbIX 3aJaHUSIX IPUCYTCTBYET
HECKOJIbKO PUCYHKOB, U3 KOTOPBIX HYKHO BBIOpaTh TOT, KOTOPbIM XapaKTepusyeT IIpoliecc,
OIMCAHHBLIM B 3amaHum. [lepeunciieHHble MOMEHTbI MOTYT CO34aBaThb OOIOJHUTEIbHBIE
TPYIOHOCTU IIPU OTBETE.

3agaHue 26 BBICOKOTO YPOBHSI CJIOXKHOCTM - TIpOBepsieT yMeHMe o00001IaTh u
MIPUMEHSITh 3HAHMSI O UeJIOBeKe ¥ MHOroobpasuu OpraHmM3MOB, TpeOYIOT He IPOCTO
MIePEeUNCINTh KaKue-amnbo aHaTOMMYecKue viu (GU3MoJIOorndyeckue OCOOEHHOCTM OpraHa WJIN
CUCTEMbI OPraHOB YeJIOBEYECKOro (KMBOTHOI'O, PAaCTUTEIbHOTO) OpraHu3Ma, HO YCTaHOBUTD
CBSI3b MEKIY BBITIOJIHSIEMBIMM 3TUMM OpraHamu (CUCTeMaMM OpraHoB) GYHKUMSIMM U UX
aHAaTOMMYECKOTO CTPOEHMSI, 4UTO TpedOyeT aHaJIUTUUECKOrO Moaxoma. Bcg Heobxomumas
MHpopMalMs IaHa B YCJIOBUM 3aJaHMs, HEOOXOOMMO TOJIbKO OOBSICHUTH OMOJIOrMUECKOe
3HaueHre 0COOEHHOCTEI.

3aganue 27 BBICOKOTO YPOBHSI CJIOXKHOCTM - TIpOBepsieT yMeHue o0000IIaTh u
MIPUMMEHSITh 3HaHMS TI0 0011IeN 61oioruu (KaeTKe, OpraHn3My, SBOJIFOLIMY OPraHNYeCcKOro Mupa
M OKOJOTMYECKMX 3aKOHOMEPHOCTSIX) B HoBoM cutyauun. OrnpenensiTb NTPUUMHHO-
CJIeICTBEHHbIE CBSI3Y MEKY 3BOJIIOIMOHHBIMY U 3KOJIOTMYECKMMU ITPOoIleccaMi, IpoLieccamu,
IIPOTEKAIOIIMMM Ha KJIETOUYHOM M OpPraHM3MEHHOM YpPOBHE. 3aTpyOHEHUS IPU BbINOJTHEHUN
JaHHOT'O 3aJaHus MOTYT BCTPETUTbCSI Ha IJTalle IIOSICHEHMS OTBETOB, TO €CTh, IIpPU
MICIOJIb30BAHUM HYKHBIX 9KOJIOTMUECKUX TEPMUHOB U ITOCTPOEHUM JIOTUKM OTBeTA.

3aganue 28 BBICOKOTO YPOBHSI CJIOKHOCTM — ITpOBepsSieT yMeHMe pellaThb 3aJauy I10
LIMTOJIOTUM Ha IIPUMMEHEeHMe 3HaHUI B HOBOV CUTYallMi, B YaCTHOCTH, 3aJauy Ha T€HEeTUUYEeCKUIA
KOJI YCJIOKHEHbI J00aBJIeHMEM IPUHIINIIA aHTUIIAPAJUIEIbHOCTU: TIPU HANMCAHUM LIeNOYeK
HYKJIEMHOBBIX KMUCJIOT. Takum 0O6pasoM, KpoMe MPUHINUIIA KOMIIJIEMEHTApPHOCTHU, TIPU 3aIIMCU
MOIMHYKJIeOTUIHbIX nocsienoBaTenbHocten [JHK i PHK Heo6xomymMo yUnThIBATh MPUHITATT
aHTUIIAPAJUIeJIbBHOCTY, IOHUMAaTh, Kak JIBwkeTcss pubocoma o MPHK u kakyio posib urpaer
TPHK B mpoiiecce 6mocuHTe3a, HEOOXOAMMO YMeETb OIpelesiITh HalpaB/ieHue, HauaJlo U
KOHel] 6uocuHTe3a. PellleHne 3amaum Mo MOJIEKYJISIPHOM OMOJIOTUM MMEET YeTKUIA aJTOPUTM U
TpeOyeT MPaKTUKM B peIIeHuM TOJOOHBIX 3a7ay, BHMMATEJIbHOCTM IIPU 3alMUCU IIEITOYeK
OTBeTa.

3amanue 29 BBICOKOTO YPOBHSI CJIOKHOCTM — TIPOBEpsieT yMeHMe pellaTh 3aJauyu Io
reHeTKe Ha MpUMEHEeHMe 3HAaHWI B HOBOV CUTyalMu. B OGOJBIIMHCTBE 3amau TpUMEHEeH
NPUHIAI CLEIUIEHHOTO Hac/JefoBaHMs NPM3HAKOB. Ba’kHO He TOJbKO YMETb OIpeIesIsTh
IPYIIIbl  CHEIJIEHUS, HO U  OIpeNessiTh pPACCTOSIHME MeKOy TeHaMM U YMeTb WX
pacnosiarath Ha xpoMmocoMme. CJIOSKHOCTD 3aK/IFOUAeTCsI ellie ¥ B TOM, UTO MCIO/Ib3YIOTCS 3a1aun
Ha ClieIIeHe TeHOB, HaXOASIIMXCSI He TOJIbKO B X, HO 1 B Y XpOMOCOME.

[lepBasi yactp Kaxxgmoro KMM Briiouaer 22 3amaHus, KOTOpble pacHpeneyieHbl II0
YPOBHIO cjIokHOCTH: 14 3amanmit 6asosoro (1, 2, 3,4, 5,7,9, 11, 12, 13, 15,17, 18, 22) u 8
3alaHMi MoBbIlIeHHoro (6, 8, 10, 14, 16, 19, 20, 21) ypoBHel CI0XXHOCTU, pacCUMTaHbl Ha
YYaCTHUKOB C MMHMMAJbHBIM ¥ YIOBJIETBOPUTEIbHBIM YPOBHEM IIOATOTOBKM, ITO3BOJISIOT
IIPOBEPUTb  CYIIECTBEHHbIE  3JEMEHTbl  COOEepsKaHMs  Kypca  CpemgHell  IIKOJIbI,
CchOpMMPOBAHHOCTb Y  BBIMYCKHMKOB HAyYHOTO MMPOBO33PEHUSI U  OMOJOTMUYECKONM
KOMIIETEHTHOCTH, OBJIaJIeH/e Pa3HOOOPa3HbIMM BUAAMM YUE€OHOM JesITeTbHOCTHA.



B uvactu 2 KMM 3aganusi rpynnmpyroTcsl B 3aBUCMMOCTM OT IPOBEPSIEMbIX BUJIOB
yueOGHOI [AesiITeJIbHOCTM M B COOTBETCTBMM C TeMaTUUYeCKOM MPUHAIJIeXHOCTbIO, COAep>KaT
O[HO 3aJaHye TOBBIIIEHHOTO YPOBHS CJIOKHOCTM M III€CTb 3afaHMii BBICOKOTO YPOBHS
cnoxkHoctu. B samanusx 23-29 orBeTbl GOpMYAMPYIOTCS U 3alMChIBAIOTCS 3K3aMeHYeMbIMU
CaMOCTOSITEJIbHO B pa3BEpHYTOM dopMe. 3aflaHusI 3TOrO TUIA JAaIOT BO3MOKHOCTb He TOJIbKO
OlLIeHUTh 3HaHMsl y4yacTHUMKOB EI'D; HO ¥ BbISIBUTH cTemneHb CHOPMMUPOBAHHOCTU YMEHMIA:
aHA/IM3MPOBaTh, 0000IIATh, OOOCHOBBIBATh, YCTAHAB/IMBATh IPUUMHHO-CJIECTBEHHbBIE CBS3M,
JleJlaTh BbIBOZbI, IPUBOAUTD IOKA3aTeIbCTBA, TPUMEHSTh MTOJTyYeHHble 3HaHMsI Ha ITPaKTUKe.

CopepskaTe/lbHbIN aHa/IN3 Bbino/iHeHus 3agaauii KUM EI'D mo 6mosorun

CopmepskaTesibHBIM aHa/M3 BbIMojHeHus1 3amanmii KMUM mpoBogutcs ¢ ydyeTom
IIOJTYUYE€HHBIX pe3yJIbTaTOB CTaTUCTMUYECKOTO aHa/13a BCEro MacCyuBa pe3yJIbTaTOB JK3aMeHa
110 YYeOHOMY IpeaMeTy BHE 3aBMCUMOCTY OT BBITIOJIHEHHOI'O YUYaCTHMKOM 5K3aMeHa BapMaHTa
KWM. Ilpumepsl 3amanmnii 6yayT pacCMOTpeHbI Ha TMpumMepe 06061eHHOr0 Bapuanta KM,
HaxXogmsIlerocss B OTKpbITOM poctyre Ha caute OUIIN (https://fipi.ru/ege/demoversii-
specifikacii-kodifikatory#!/tab/151883967-6).

PaccmoTpuM 1o mopsimKy 3amaHus 6a30BOrO, ITOBBIIIEHHOTO M BBICOKOI'O YPOBHS
CJIO’KHOCTH.

3aganue 1 6a30BOro YpOBHSI CBSI3aHO C IMPOBEPKOM Y YyYaIlMXCS 3HAHUI O MeToaax
Hay4YHOTO ITO3HAHMs, IPU3HAKOB >KMBOTO M YPOBHEN OpraHms3aluy >KMBOro. B 3amaHum
BO3MOKHO IIPUCYTCTBME PUCYHKA B TabIMIIe.

Ipumep. Paccmompume mabauuy «YpoeHU Opz2aHu3ayuu Hcusol npupoodvl» U
3anosHume suetiky,8nucas coomeemcmayoujuli mepmuH.
YpoBeHb OpraHu3aiumn [Ipumep

SKMBOW TIPUPOIbI

. COBOKYITHOCTb BCEX SKMBBIX OPraHM3MOB 3eMJIN
buocdepnbiit

[TogroroBuTEIBbHBIN TAIl SHEPTETUUECKOTO OOMeHa B
MUILIEBAPUTEIBHOM TPAKTe

BonpimHcTBO yuammxcs (62,91%) cnpaBuwinch ¢ 3aaHmnemM. JTO 3aJjaHye OKa3aioCh B
1[eJIOM He CJIOKHBIM. XOTs obpaiilaeT Ha cebsl BHMMaHMe He3HaHNe MeTOJ0B OMOJOTMUeCKOro
9KCIIEpMMEHTa, M OHM JOCTAaTOUHO Pa3pO3HEHHO OCBEIAlOTCsl B yueOHMKaxX. Yyariyecs ciaabo
3HAIOT HAyYHbl€ METOIbI M IyTAIOT UX OPYT C APYrOM, MOAMEHSIOT UX CBOVCTBAMM JKUBBIX
OpraHu3MOB U pasjeamMmu OGMOJOTUMN.

3aganue 2 06a30BOTO YPOBHSI CJOXHOCTM IO KoaudukaTtopy, o0Osi3aTelbHbIMU
9JIeMeHTaMy COJlepsKaHusl TpeOOBaHMiA SIBJIIETCSI TTPAKTUUECKOoe MpUMeHeHMe GMOTOrnYecKux
3HAHWU, WCIOJb3YIOTCS OKCIEepUMMEHTaJbHble MeTOAbl B OMOJOTMM, CTaTUCTUUECKas
06paboTKa maHHbIX. [10o ycIoBMIO 3amaHms HAIO cAeaTh MHOKeCTBEHHbBIN BbIOOD, MpeCcKa3an
pe3yJIbTaThbl SKCIIEPUMEHTA, UCXOS U3 3HAHUM O (PU3MOJIOTMM KJIETOK M OPraHU3MOB.

TunuuHble OIIMOKM BCEX 5K3aMEHYIOIIMXCS MOTYT ObIThb CBSI3aHbI C HE3HAHUEM
IpeIMeTHON o006JacTy 3aJaHus, C HEIMOHMMAaHMEM XOJa OJKCIIepMMeHTa, C HeyMeHUeM
MIPOrHO3MPOBATh PEe3YJAbTaThl OJHOTO WM Pa3HbIX SKCIEPUMEHTOB. J3aJaHue HOCUT
MPaKTUYECKUI XapaKTep.

3amanue 4 6a30BOr0 YPOBHSI CJIOKHOCTM, 3TO 3aJlaHNe TpeOyeT peleHns 3JieMeHTapHOI
reHeTUYECKON 3a7auy C YUYETOM 3HaHUS T€HEeTUYECKMUX IOHSITUM, 3aKOHOB HACJIeCTBEHHOCTU
I'. Menpenst, T. MopraHa u1 ycJIOBUA UX BbITIOJTHEHMSI.

Ommbky B OCHOBHOM [IOMYCKAalOT Te, KTO HEJOCTaTOYHO YCBOWJI JAHHBbIM MaTepua,
TIJIOXO BJIaJleeT TeHeTUUECKOM TepMUHOJIOTMEN, HE YMeeT pelllaTh reHeTu4YecKue 3a1aumn.

?



https://fipi.ru/ege/demoversii-specifikacii-kodifikatory#!/tab/151883967-6
https://fipi.ru/ege/demoversii-specifikacii-kodifikatory#!/tab/151883967-6

OTKpBITBIVI BapMaHT IIpe[jaraeT 3agavy, B KOTOPOM BBIMYCKHMKM CKOpee BCEero
3aIyTAJICh B F€HETUUYECKUX IOHSITUSIX «MOHOTOMO3UIOTHOTO IO JOMMHAHTHOMY AJIJIEIO0 U
IUTOMO3UTOTHOTO IO PEIIeCCUBHBIM aJIEJISIM OPTaHM3MOBY.

Ilpumep 3adarus. CKoOMbKO 8apuaHmo8 2eHOMunoe NOoAY4umcsi y homomcmeda hpu
Ouz2ubpudHoM  CKpewusaHuu  MOHO20MO3U20MHO20 N0  OOMUHAHMHOMY  QJIEN0 U
Ju20M03U20MHO20 NO peyecCusHbiM anieaam opeanusmos? Omeem 3anuwiume 6 sude 4ucid.

BosMokHBIE TTYTM YyCTpaHeHMs] OIIMOOK: COCTaBjIeHME CJIOBaps C T'€HEeTUUECKUMU
TIOHSITUSIMM, BKJIIOUEHME UTPOBBIX 3JIEMEHTOB IIpM paboTe ¢ TepMMUHAMMU, paboTa C TpeHaXKepPOM
IIPU peIIeHuM KOPOTKMUX 3JIEMEHTAapHbIX TI'e€HEeTUMYECKMX 3aJauy Ha MOHO- M IUTUOPUIHOE
CKpeIlVBaHMue.

3aganne 5 6a30BOro ypOBHSI CJOKHOCTM 3TO 3a[aHie MPOBepsieT 3HAHMS YUalIMXCS O
KJIETKE ¥ OpraHusMe, KaK OMOJIOrMYEecKoi cucTtembl. 3amaHue C pucyHKoM. CIIO3KHOCTh
BBITTOJTHEHMSI JTOTO 3aJaHMsl CBsI3aHA C VCIIOJb30BaHMEM pPa3HbIX PUCYHKOB B Pas3IMUHBIX
yueOHMKax, Kak (POTOCMHTE3a, TaK ¥ SHEPreTMUeCKOro 0OMeHa, XOTS B PUCYHKE IIPUCYTCTBYET
MHOT'O ITO/ICKa30K.

3amaHue 6 6a30BOro YPOBHSI CJIOXKHOCTM ITPOBEpSIET 3jieMeHT copepykanus «KieTka Kak
6mosyiornueckas cucrema. OpraHmsm Kak OMoJIOrMuecKkasl CUCTeMa» M yYMEHME yCTaHOBJIEHME
COOTBETCTBMSI OTHOCUTCSI K 6a30BOMY YPOBHIO CJIOSKHOCTM. 3afjaHie BXOIUT B COCTAB MOIYJIS
M SIBJIIETCST JIOTMYHBIM MPOJOJDKeHMeM 3amanms JmHuu 5 «KjeTka Kak Ouosormyeckast
cucrtema. CTpoeHMe KJIeTKM, MeTabosM. 3aJaHue ¢ pPUCYHKOM».

Ipumep. Ycmanosume coomeemcmeue mexncdy Xapakmepucmukamu u Kiemxkamu 6
oozeHe3e, 0003HAUEHHbIMU Ha cxeme abiuie yuppamu 1, 2, 3: k kaxcodoli nosuyuu, OaHHOU 8
nepsom cmonbye, nodbepume coOomaemcmayouyo No3uyuio U3 8mopozo cmoabya. 3anuwume
6 mabuuy 8vlbpanHbvle Yuppbl nod coomeemcmayoujumu 6yKkeamu.

Parr.uampmne CXEMY N 6bINOTHUME 3a0anuf 5 u 6. XAPAKTEPI/ICTI/IKI/I KHETKI/I B
OOT'EHE3E
i ( ;} 7 A) nmeert rarIouIHbIN HAGOP XPOMOCOM 1
RO B) siBisileTcst pe3y/ibTaToM Meiio3a 2) 2
—~
DO B) comepskuT 60IbII0E KOINYECTBO 3)3
Sooee0ee- 1 MATaTeIbHbIX BEIEeCTB
i : ') HaxOAUTCS B 30HE PA3MHOKEHNS
(a) "
6 > [I) mpuctymnaeT K Melo3y
(*) & E) cofiepsKuUT AUTIOMHbI HAbop

% i OJHOXPOMATHUIHBIX XPOMOCOM

AHanM3 Beepa OTBETOB Ha JaHHOE 33JlaHMe TIIOKa3biBaeT, UYTO [IOCTATOYHAsl YacTh
00yYaroIIMXCs MyTaIOT: MPOILEeCChl, B pe3yJibTaTe KOTOPbIX O0pa3yrTCSI OOTOHMM, OBOIMUTHI |
TIOPSIAKA M OOTHUJIbI; XapaKTEPUCTUKU MTAHHBIX KJIETOK M YMCJIIO XPOMOCOM, XapaKTepHOe JIs
9TUX CTPYKTYp. [IpuumHOM HeBepHbIX OTBETOB SIBUJIOCHh HE3HAHME WIM HeIOIIOHMMAaHMe
OCHOBHBIX TPOI[ECCOB TamMeTOoreHe3a, B YaCTHOCTM TOHSITUSI «OOoTreHe3a», (a3 pasMHOKEeHUSI,
pocTa, co3peBaHMs, HEIOHMMAaHMe TOTrO, Kakue KJIETKM M B pe3ysbTaTe KaKux ITPOIeCCOB
(MUTO3a MJIM Meio3a) 0OpasyoTCs.

[Tpu moproroBke obyuawmmxcs kK E['D ciemyer obpamiath BHMMaHMe Ha OCBOEHMeE
OCHOBHBIX TIOHSITMII TE€Mbl M YyMEHME YCTAHABIMBATH COOTBETCTBUSI MEKAY K/IHOUEBBIMU
MTOHSTUSIMU TEMBI.

3amanue 7 6a30BOr0 YPOBHSI CJIOKHOCTM OTHOCUTCS K Oyioky «KjeTka u opraHmsm —
6uosiornyecke CUCTEMbI», B €ro COiepskaHKe 3aJ05KeHbl OCHOBHbIEe MTPUHIUITBI OpraHU3alun
" QYHKUIMOHMPOBAHMS OMOJIOTMUECKMX CUCTEM Pa3HbIX YPOBHEN OpraHM3alyy, TUIOTe3bl U
TeopuM, UX posib B (HOPMUPOBAHUM COBPEMEHHOM €CTeCTBEHHOHAyYHOM KapTMHBI Mupa. B



3alaHUM HeoOXOAMMO ObLJIO MPUMEHUTH 3HAHMS XPOMOCOMHOWM TeOpUM HaCIeICTBEHHOCTU
T. Moprasa.

IIpumep. Bvibepume mpu eepHbix omeema u3 wiecmu u 3anuwiume 8 mabauyy yugpel,
nod KomopwviMu OHU YyKasaubl. Kakue u3 nepeuucneHHvlX Huxice YMmeepiHcOeHULl MOMHCHO
omHecmu K XpoOMOCOMHOU meopuu Hacaedcmaennocmu T. Mopzana?

MecTomnonokeHue reHa B XpOMOCOMe Ha3bIBAaeTCsI JIOKYC.

['eHbI, pacmosioskeHHbIE B OIHOM XpPOMOCOMeE, HAaCeqyIOTCSI COBMECTHO.

bimskue Buabl 06pasyiOT roMOJIOTMUHbIE PSIAbI HACIEACTBEHHON M3MEHUMBOCTH.
['eHbI ayTOCOM U TOJIOBBIX XPOMOCOM HaCJeIYIOTCSI He3aBMCUMO APYT OT Apyra.
[Tpu ckpelBaHUy TOMO3UTOT pacllelIeHe B IOTOMCTBE OTCYTCTBYET.
CueruieHne reHOB MOXKET HapyIIaTbCS B pe3yJbTaTe KPOCCUMHIOBEpA.

CHIsKeHMe pe3yJibTaTa KpOeTCsl B HEe3HAaHMM IIOCTYJIaTOB XPOMOCOMHOM Teopuu

Nos N e

Moprasa.

3amaHyue 8 TOBBIIIEHHOTO YPOBHSI CJIOKHOCTM OTHOCUTCS K 610Ky «KJjeTka u opraHusm
- OuOJIOTMYECKMEe CUCTEMBbI», B €ro COAepsKaHMe 3aJI0KE€Hbl OCHOBHbIE TITPUHIIUIIBI
opraHmM3anum 1 QyHKIMOHUPOBAHUS OMOJOTMYECKUX CUCTEM pa3HbIX YPOBHEN OpraHM3alnu,
TUIIOTE3bI U TEOPUU, UX POJIb B GOPMUPOBAHUYM COBPEMEHHON €CTEeCTBEHHOHAYUYHOM KapTUHBI
vupa. Cenekiusi. buorexHonorus.

Crnemyer OTMETUTh, YTO 3aJaHuUSI MO OOMEHY BEIeCTB B KJIETKe, NeJEeHUIO KIJIETKU
peryiasipHo ucnosnb3yiorcss B EI'D ¥ Bcerma BbI3BIBAIOT 3aTPYOHEHMS] Y YYACTHUKOB
He3aBUCMMO OT (GOpMbI 3amaHusi. B maHHOV CBSI3M PEKOMEHIYETCS TPY TOATOTOBKE YIEJSITh
0ocob60e BHMMaHMe U3YUYEHNIO MUTO3a U Meo3a.

3amanne 9 6a3’0BOr0 YpPOBHSA CJOKHOCTM ITOCBSINEHO MHOTOOOPAsuio  SKUBBIX
OopranmsmMoB (IpubObI, pacTeHMs, >KUBOTHbIE), B YACTHOCTM 3HAHMIO >KM3HEHHOTO IIMKJIa
MEYEHOYHOTO COCAJIbIINKA, OT/JIMUYMUTENIbHbIE TIPU3HAKM Pa3INYHBIX CTanuii, TIOHSITHE
OKOHYATEeJIbHOTO ¥ TIPOMEKYTOUYHOrO XO3siMHA. Takasg Tema, JOCTATOYHO IIOIMyJIsIpHA Ha
9K3aMeHe, ¥ OHAa PACCMaTPUBAETCS BO MHOTUMX MCTOYHMKAX. BOJIBIIMHCTBO 3K3aMeHYeMbIX
MIOKA3aJI0 3HAKOMCTBO C 3TOW TEeMaTMKOW ¥ BUOEJO IIpUMMEpbl TMOMOOHBIX 3amaHuil B
cOOpHMKAX, YUeOHMKAX IMPU MOATOTOBKE K 9K3aMeHY.

3amanue 10 MOBBILIEHHOTO YPOBHSI CJIOKHOCTM 3TO 3ajaHue 6sioka «MHoroobpasue
OPTraHM3MOB» CBSI3aHO C PUCYHKOM, Ha KOTOPOM M300paskeHbl MpeACcTaBUTEM XMBOTO MUpAa,

1 2 3 TpebyeTcss TPOJEeMOHCTPUMPOBATh 3HAHUS O
MHOT'000Opasum, CTPOEHUMU, KUHEAESTETbHOCTU
M Pa3MHOSKEHMM OPTaHM3MOB Pa3IMYHbBIX I[APCTB
SKMBOM TIPUPOJIbI; YMEHMS X CPaBHUBATb.

K tunmunbpiM ommbkaM B JaHHOM OJIOKe
,_}_A MOKHO OTHECTM HEBEepHOe  OlpeneseHne
 OpraHusMOB Ha DUCYHKe, a B JajbHeNlleM U
¥HeBepHOe orpezeseHne UX  OCHOBHBIX
/ IpU3HAKOB.

4 B  OTKpbITOM  BapuaHTe  3ajaHue

MpoBepsieT HajuMuMe TPU3HAKOB JKMBOTHBIX,

OTHOCSIIIMXCS K Pa3HBIM KJIacCaM XOP/IOBbIX.
Ipumep. Yecmanosume  coomsemcmaue
mexHcdy Xxapakmepucmuxkamu U opeaHusmamu,
u306paxceHHbIMU HA pUcyHkax yugppamu 1, 2,
3. K kaxcooli no3uyuu, OAHHOU 8 hnepeom
cmonbuye, nodbepume COOMEEMCMEYIOU YO
no3uyuto U3 8Mopozo cmoabya.




3anuwume 6 mabauyy evibpanHble Uuppol
nod coomeemcmayouiumu 6ykeamu.

XAPAKTEPUCTUKU OPT'AHN3MbI
A) CbpacbiBaHMEe PO30BOro ITOKPOBA BO BpeMsI JIMHbKMA 1)1
b) Haymune n3BmanH B Kope GOIBIINX MOTYLIaPUA 2) 2
B) IlocrossHHas TemmnepaTypa Tesna 3)3

) OguH 11elHbBIN TO3BOHOK

) TpexkamepHoe ceppile 6e3 MeperopoaKu B JKeTyIoUKe

E) PasBuTue u3 siui1 ¢ KOXXMUCTOM 000JIOUKOM
OumboyHble COOTHECEHMSI M3006paskeHMit KMBOTHBIX K KjIaccaM TuIa «XOpHoBbie», K

KOTOPbIM OHM TIpMHAJJIEKaT, a TakKe IUIOXas OCBEIOMJIEHHOCTb OO0 WMX XapaKTepHbIX

OCOOEHHOCTSIX BHEIIIHero ¥ BHYTPEHHEero CTPOeHMSI MPUBEJIO K CHUKEHUIO KayecTBa B 3TOM

3agaHuu 10 43,64% BBITTOJIHEHMSI.

Bo3smoskHble TyTM yCTpaHeHMsT OmMOOK: paboTra C PpUCYHKaMM, pasBUTHE
SPYAMPOBAHHOCTM B 06JIaCTM MHOTOOOpasusi OPraHM3MOB UYepe3 UTEeHMEe HAyYHO-TIOMYJISIPHbIX
KHUT ¥ TIPOCMOTP HAy4YHO-TIOMYJISIPHBIX (UIBMOB O KM3HM OPraHM3MOB C TOC/IEAYIOIINM
obcykaeHMeM (JTyullle HauMHATh ¢ MJIaJIIero-cpegHero Bo3pacTa).

3aganne 14 TMOBBIIIIEHHOTO YPOBHSI CJOKHOCTM IIpOBeEpsieT 3JIeMeHT copaepykaHus /
ymeHune «OpraHusm uesoBeka». 3aJjaHue BXOIUT B COCTAB MOIYJS U SIBJASIETCS JIOTMYHBIM
npoposkeHneM 3aganus uHum 13 «Oprannsm yesoBekar.

Paccmompuime pucyHoK 1 évinoanume zadanus 13 u 14.

Ilpumep. Ycmaunosume coomeemcmeue  mexncdy
xapakmepucmukamu U CMpyKmypamu — 21asd
uenosexkd, OOO3HAYEHHbLIMU HA  PUCYHKE  8blULE
uuppamu 1, 2 u 3: x kaxcdoti nosuyuu, OaHHOU 8
nepgom cmonbue, nodbepume COOMBEEMCMEYOWYIO
no3uyuio U3 8mopo20 Cmoabydad.

3anuwiume 8 mabauyy e8vlOpaHHble UUGpsl Nod
coomeemcmayowumu 6yKeamu.

XAPAKTEPUCTUKU CTPYKTYVYPHI I'JTA3A
A) mporTycKaeT CBET K MepeaHel KaMmepe 11
b) obecreunBaeT aKKOMOAALINIO 2) 2
B) asnsieTcs mpopomkeHeM CKJlepbl 3)3

') usmeHsieT CBOIO KPUBU3HY
IT) corpukacaeTcst C CeTYaTKOM
E) ombIBaeTcs CJI€3HOM KUAKOCTHIO

AHanu3 Beepa OTBETOB Ha [JaHHOE 3afjaHMe IIOKas3bIBAaeT, UTO JOCTATOYHAs 4YacThb
0OYYaIOIIMXCS He 3HAIOT WIM HEeJOIMOHMMAIOT OCOOEHHOCTENM CTPOEHMS IJia3a B II€JIOM M €ro
CTPYKTYP B OTAEIbHOCTU. TUIIMYHBIMYU OLIMOKAMM MIPU BBIIIOJHEHUYM HAHHOIO 3adaHus ObLIO
HeMoHuMaHue (U3NUYECKUX IIPOIECCOB, IMPOUCXOIIIIMX B OpraHax 3peHus U MpUUMHAMU UX
BO3HMKHOBeHMs. [IpMuMHOI HEBEPHBIX OTBETOB SIBUJIOCh HEYMEHME COMOCTaBJISTh CTPYKTYPhI



rjla3a M UX XapaKTepUCTUKM, HEyMEeHMEe CBSI3bIBaTb U OOBSICHATb OCOOEHHOCTU CTPOEHUS C
(OYHKIMOHAIbHBIMY BO3MOXKHOCTSIMM OpraHa U ero CTpykTyp. [Ipyu nmoaroroBke o6y4aronimxcs
kK EI'D cnegyer obpaiiarh BHMMAaHME Ha YMeHME YCTAaHABJIMBATH COOTBETCTBUSI MEKITY
CTPYKTYpaMy OPTaHOB M UX XapaKTePUCTUKAMMU.

3agaHue 16 MOBBIIIEHHOTO YPOBHSI CJIOKHOCTM 3aZjaHMe TOCBSIIEHO TeMe «ODBOJTIOLVS
SKUMBOM Tpuponbl. IIpoucxoskmeHne uesoBeka» C MCIIOJb30BaHMEM BUIA [ESITEIbHOCTU —
yCTaHOBJIEHME COOTBeTCTBUsI (6e3 pucyHka). B yuebnuke mon pemakumen [I.K. BenseBa u
I''M. Opiminn, (bensie [J.K., Oeiminn .M., Kysuenoa JI.H. u np., nog, pen. bensiera [I.K.,
HOemvimia I''M. buonorus (10-11 knmacc) gaHHas aMHKUS 3aJaHUI pacKpbiTa 60siee MOJTHO, YeM
B yue6HMke YMK B.B. Ilaceunnka (ITaceunuk B.B., Kamenckuit A. A., Py6uos A.M. u ap.,
nox, pen. ITaceunmka B.B. Buomorust (10-11 wmacc) m/mnm TpebyeT pabOThI ydallerocs u
Treflarora C JIOTOJTHUTEIbHOM JIMTEPATYPON.

3aganue 17 6a30BOro ypOBHSI CJOXKHOCTM IIPOBEpPSIET 3HAHMSI OO 3BOJIIOLIUM SKUBOM
MIPUPOIbI, & UMEHHO 00 MMEIOMIMXCS SBOJIIOIMOHHBIX TEOPUSIX, O HEMCTBUU €CTECTBEHHOIO
oTbopa, 0BKUI00Opa30BaHUM, O BIUSHUM 3J€MEHTAapHbIX (PaKTOPOB 3BOJIONMM Ha TeHO(OH[,
MOITYJISAIMM, O (POPMUPOBAHUM TIPUCIIOCOOBIEHHOCTHM K Cpejlie OOUTaHMSI.

IIpumep. Bovibepume mpu npednoxrceHus, 8 KOmopbix daHbl ONUCAHUS HAYUHbIX 83271008
XK.-b. Jlamapxka. 3anuwiume 8 mabauuy yugppot, 00 KOMmopviMu OHU YKA3AHDL.

1. VYvuenni sBysgeTcss co3gaTejeM IepBOM SBOJIOIMOHHON Teopuu, B KOTOPOM
M3J1arajaucCh B3IJISIAbI 00 MUCTOPUUYECKOM PasBUTUM BUIOB.

2. JK.-b. Jlamapk mnepBbIM BbIABUHYJ TUIIOTE3y CaMOIIPOM3BOJIbHOTO 3apOXKAeHMS
SKM3HU Ha 3emiie.

3. Hcrtopuueckoe pasBUTHE SKMBOV IIPUPOIbI YUEHbIN MPEICTaBIIsI, KaK HeIlpepbIBHOE
MTOCTYTIAaTe/IbHOE IBVKEHME OT HU3MINX (POPM >KM3HY K BBICIIVIM.

4. OH cuMTaJ HACJIENCTBEHHYIO W3MEHUYMBOCTh, OOpbOy 3a CYIIeCTBOBaHME U
€CTEeCTBEHHbIN OTOOP ABMKYIIVIMU CUIAMU 3BOJTIOLIVNA.

5. Ou O6bl1 yOeXOeH B M3HAYaJbHO 3aJI0KEHHOM B KaXXIOM JKMBOM OpraHusMe
CTPEMJIEHUM K COBEPIIIEHCTBY U IMPOTPECCUBHOMY Pa3sBUTHIO.

6. VYueHblM BbiIeMMJ Tpu GOpMbI 6OpbOBI 3a CYIIECTBOBaHME: BHYTPUBUIOBYIO,
MEKBUIOBYI0, 60pbOY C HEOJIarOMpPUATHBIMU YCIOBUSIMU CpeJbI.

Pabora ¢ TekcTOM oOKasajlaCh He COBCEM ITPOCTOM, BBIITYCKHMKM ITYTAIOT ITOHSITUSI,
0COOEHHO Te, KOTOpble WMMEIOT PasHOBUAHOCTM, 35TO MOTYT ObITh Treorpaduyeckoe wu
9KOJIOTMYECKOEe BUI00Opa3OBaHMe, ABVOKYIIUI M CTaOMIM3UPYIOIINI oTOop u Ap. Pabora c
TEKCTOM B MpeIJIOKeHHOM BapMaHTe MpejaraeT BbIOpaTh HayuHbIe B3IJIsIabl Jlamapka, HO 1)1t
3TO TpeOyeTcs ellle ¥ 3HaThb HAay4YHbIE B3TJIAIbI APYTMX YUEHbBIX, YTOObI OTOOpATh BEpPHbIE
CY>KIOEHMSI.

3amanue 19 TOBBIIIEHHOTO YPOBHS CJOXKHOCTM — IIPOBEPSIO YMeHMe YCTaHOBUTh
COOTBETCTBME MEXAY IpU3HAKaMM OpPraHM3MOB ¥  CPaBHUTEIbHO-aHATOMMUYECKUMMU
JIOKA3aTeIbCTBAMM SBOJIIOINA.

Ilpumep. Ycmauosume coomeemcmeue Mmexcdy NpusHakamu Op2aHu3mos U
CpasHUMeNbHO-AHAMOMUUECKUMU QOKA3AMENbCMBAMU I8OMOUUU: K KAHCOOU NO3UUuU, OaAHHOLU
8 nepesom cmonabye, nodbepume COOMBEMCMEYIOWYIO NO3UYUK U3 8MOpo20 Cmoabya.
3anuwume 8 mabnuyy evlbpanHbie Yyugpovl Nod coomsemcmayrouumu 6yKkeamu.

[IpusHaky opraHn3MoB CpaBHUTE/IbHO-aHATOMUYECKHUE
JIOKa3aTebCTBA SBOIIOLIM
A) xnybHmu xKaptodesnsi M KOpHeBble IMIMILKM | 1) aHAJTOTMYHbIE OpraHbl

reopruHa 2) TOMOJIOTMYHbIE OpPTraHbl

b) nepegHue KOHEUHOCTM KpPOTAa U JIACTBI KUTA
B) xomtoukM KakTyca U JUCTbS 3€eMJISTHUKU




') mUCTBS CMOPOAVHBI U YCUKYU TOpOXa
) nerouHble MelIKM TMaykKa U JIETKUE
JISITYIIKA

TpagulMOHHO Takue 3aJaHusl Ha YCTAHOBJIEHME COOTBETCTBMS MEXKIY IIpM3HaKaMu
OPraHN3MOB M CPaBHUTEIbHO-aHATOMUYECKMMM AOKa3aTeIbCTBAMY 3BOJIIONVN TTPECTABISIOT
OIpeneEHHYIO CJIOKHOCTD.

3amanye 21 MOBBIIIEHHOTO YPOBHSI CJIOKHOCTM IIPOBEPSUIOCh yMeHMe paboTaTh C
Tabsmien (C pUCyHKOM). YMeHMe OTpenenTb 3aKOHOMEPHOCT.

Ilpumep. Paccmompume pucyHok coO cXeMamuuHwlM U3o0paxceruem oeneHus 0pa
KJIemKu U 3anojJHuUme nycmole sueliku mabauybl, UCNONb3Ys 3AeMeHMbl, NpUsedéHHble 8
cnucke. /Ins kaxcooti aueliku, 0603HaueHHoU 6yK8ol, 8blbepume cO0maeemcmayoujull nemeHm
u3 npeonoxceHHozo chucka. 3anuwiume 8 mabauyy evlbpaHHble  Yudpel  nod
coomeemcmayowumu 6yKeamil.

Tun genexnns Mdasa meneHus [Iporiecc

(A) (B) (B)

Cnmcok 371eMeHTOB:
1) meradasa II
2) pacxoxkaeHue IBYXPOMaTUIHBIX XPOMOCOM K ITOJIIOCAM KJIETKU
3) meTtadasa I
4) npodasza
5) meiio3
6) BbICTpauBaHMe OMBaJIEHTOB B 30HE 9KBaTOpa
7) criupanu3aiys XxpoMoCOM
8) MuTo3

Takass ¢opma mnpencraBiaenust 3amanust «Pabora ¢ Tabnauien (C PUCYHKOM)» SIBJISIETCSI
CJIOKHOWM [JISI BBITIOJTHEHMSI, HE3aBUCMMO OT TeMbl. IJIs1 BBINIOJIHEHUS 3alaHuUsl TPeOyIOTCS
3HaHMSI O GOpMax eCTeCTBEHHOTO OTOOpa, MX XapaKTEePUCTUK, a TaKKe Pas3/IMUHbIX MPUMepax,
IeMOHCTPUPYIOIINX Te MU MHbIe (OopMbI OTOOPA.

3amanue 22 6a30BOTO YPOBHSI CJOKHOCTM — IPOBEPSUIOCh yMeHMe (OpMYIMPOBKU
aHa/IM3a MPeaCTaB/IeHHbIX JaHHbBIX.

Ilpumep. Ilpoananusupytime OJuazpammol «DyHKUUOHUpPOBAHUE 3KOCUCMEM Npu
pA3NUUHOM Mune UCNONb308AHUS NOYBEHHBIX PECYPCOBY.

100% 100%
Hur3Kaa NHTEHCMBHOCTL BbicoKan MHTEHCMBHOCTL
WUCNoNib30BaHWA NMOYBbI WMCNoNb30BaHWUA NMNOYBbI
0% 0% 4
‘4 %, A %, % %, 4
Q. %y, % g2 % %, 0, %
%; %, o %, % %, “0 %
% & 2 ) %o, %, 27 S
o % %, e ® %,
< “e % %, %
) o ) %
Yok %, ), %
(N %5, &, %,
6", Q @4; Q@

Bribepute Bce yTBep)KAeHMs, KOTOpble MOXXHO C(OPMYJMPOBaTh Ha OCHOBAaHUU
aHa/M3a MpeACTaBJeHHbIX AAHHbIX. 3alMIlINTe B OTBeTe LU@pbI, MOJ KOTOPbIMU YKa3aHbI
BbIOpaHHbIE YTBEPXKIEHMS.

1) TIpu HM3KON MHTEHCMBHOCTM MCIIOJb30BAHMSI TIOUBBI MPOMCXOAUT OoJiee MOTHOe
pasJyiosKeHue AeTPuUTa.
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2) IIpu BbICOKOM MHTEHCUBHOCTY UCIIOIb30BaHMSI TTIOUBBI YPOXKAaMHOCTb OY/IET BBIIIIE.

3) Hwuskasg ypoykaitHOCTb He TIO3BOJIUT OKYITUTb HU3KYIO0 MHTEHCUBHOCTh
MICIIOJTb30BAHMSIIIOYUBBI.

4) OKOJIOTY CUMTAIOT HEIPUEMJIEMOM BBICOKYIO MHTEHCUMBHOCTD MCIIOIb30BaHMS
TTOYBBI.

5) OmnblieHKe pacTeHU — HeOThbeMJIeMast YaCThb YCTOMUMBOCTM 9KOCUCTEMBI.

TunmuHas mpob6eMa IIpy BBIIIOJHEHUYM 3aJaHMI 3TOM JIMHUM: YYACTHUKY K3aMeHa He
BCerja SICHO OCO3HAIOT, UYTO BbIOMpATh YTBEpPKIEHUS CjaeayeT, OINMUpasiCb MMEHHO Ha
NIpMBeeHHbIE JaHHbIe, a HE HAa KaKue-TO O0I11ye MMpeICcTaBJIeHNsI O SIBJIEHUMN.

3agaHusi, KOTOpble ObLIM OINMCAaHbI BBIIIE, CBSI3aHbI CO 3HAHMEM TEOPETUUECKOTrO
MaTepuasia, KOTOpPbI IPUBOAUTCS B OOJIBIIMHCTBE YYEOHMKOB U IIPUCYTCTBYET BO BCeX
Haubosiee paclpoCTpPaHEHHbIX MOCOOUSIX IS MocTynamonmx B BY3bl, a 1mogobHble 3amaHus
MMEIOTCSI B COOpHMKAx TPEHMPOBOUHBIX YIPaKHEHMI UM Ha MHTepHeT-canTaxX. [lostomy
GOJIBIIMHCTBO 9K3aMEHYEMbIX ITOKa3ajI0 XOPOoIllee 3HaKOMCTBO C STUMM TEMAaMM.

YacTtp 2. 3amaHne 23 MOBBIIIEHHOTO YPOBHSI CJIOKHOCTM COCTaBJISIOT HOBBIM OJIOK Ha
IpYMeHeHMe  OMOJIOrMYeCKMX  3HAHMM B NPaKTUUECKMX  CUTyalMsIx,  aHajau3
9KCIIEPMMEHTAJIbHBIX JTaHHbIX. 3aJaHuC KOHTPOJIMPYET U MpOBepseT IpeIMeTHbIe U
MeTalpeIMeTHble YMEHMS Kacalllyecs OpraHm3alyuy OMOJIOTMYECKOro SKCIIepUMMEHTa
(mpodWIbHBINA YPOBEHD): TTOCTAHOBKA OTPUIIATE/IBHOI'O KOHTPOJISI, GOpMYJIMPOBaHME HYJIEBOM
I'UIIOTE3bl, 0OOCHOBaHME YCJIOBUIA IKCIIEPUMEHTA.

IIpumep. Dkchepumenmamop pewiun usyuums npoyeccbl OCHOBHO20 0OMeHA seujecms y
domosoti mbiwiu (Mus musculus). [Ina amozo oH 6800un 8 OPIOWHYIO NOJOCMb MbIUAM
¢usuonozuueckuli pacmeop ¢ 20pMOHOM WUMOBUOHOU Xcelle3bl 8 pA3HbIX J03UpPOBKAX U
KOPMUI UX (PUKCUPOBAHHBIM KOJIUUECMBOM KOpMd. (8 HOpMeE Y MblulU CUHMe3Uupyemcs 8 Cymxku
15 mkz 2opmona.) Pesynbmamul 3xchepumenma npedcmasnensl Ha epaguke.

+30

+20

CheHoar oo ObmeH (%)

HOpME

1] 20 40 ad 100

KonvuecTeo gobaEneHHOTO ropaoHa (Mer)

Kakyto Hynesyw eunomesy cmor chopMyanMpoBaTh UCCIeA0BaTelb Mepe MOCTaHOBKOM
skcriepuMmeHnTa? OObsSICHUTE, TIOUeMy MJIsI KaXAOM MJO3UPOBKM TOpPMOHA HEOOXOOMMO
MCIOJIb30BaTh I'PYIITY MbIllel, a He OfHY 0Cc0oOb. [louemy pe3ysbTaThbl 3KCIIEPUMEHTa MOTYT
OBITh HEJOCTOBEPHBIMY, €CJIV CTaBUTDh IKCIIEPUMEHT Ha MbIIIIaX Pa3HOTro Buaa?

BbIMycKHMKM MCIBITBIBAIOT HEOOJbIINME 3aTPYOHEHUS B MTOCTAHOBKE OTPUIIATETBHOTO
koHTpossi. CoctraButenn KUM ycnoxkHwiu 3amaHue, TpU TMOCTAHOBKE OTPUIIATEIHBHOTI'O
KOHTPOJISI He IIPOCTO CHMMAETCsI KOHKpPeTHbIM (aKTOp, a YCTaHABJIMBAETCS KOHKPETHbIN
BapMaHT BO3JENCTBUSI — BBeleHMe YMCTOro (Qusnosiormueckoro pactBopa. Iloutu Bce
OIpeNle/ISIIOT 3aBUCUMYIO UM HEe3aBUCUMYIO IepeMeHHYIO, TMOHMMAaKT CYTb OTPUIIATEIbHOT'O
KOHTPOJISI, HO 11eJTb KOHTPOJISI OTIPeiesIsiIOT HEBEPHO.
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TunuuHble OLIMOKM yUaIlIMXCS: He3HaHMe OCOOeHHOCTel (M3MOJIOTMM, HelOHMMaHue
HE3aBUCMMOJ M 3aBUCMMOJ II€pEMEHHBbIX, B I[€JIOM - 3TO HeyMeHMe IIPOTHO3MPOBATh
9KCIIEPMMEHT ¥ €ro pe3yjabTaTbl. [louTu Bce oOmpemessioT 3aBUCUMMYIO M HE3aBUCUMYIO
IIepeMEHHYIO, ITOHMMAIOT CYTh OTPUIIATEIbHOIO KOHTPOJISI, HO 1IeJIb KOHTPOJISI ONpPenessioT
HEBEPHO.

3agaHue 24 BBICOKOI'O YPOBHSI CJIOXXHOCTM COCTaBJISIOT HOBBIV OJIOK Ha MpUMeHeHMe
OMOJIOTMYECKMUX 3HAHUM B MPAKTUUYECKUX CUTYALUSIX, aHAIN3 SKCIIEPUMEHTATbHbIX JAHHBIX -
BBIBOJIbI II0 pe3yJibTaTaM SKCIIEpMMEHTa ¥ IPOTHO3bl. 3aJaHue KOHTPOJMPYET YMeHMe
MPUMEHSTh OMOJIOTMYECKME 3HaHMS UM YMeHMs IJis1 OObSICHEHMSI IIOJIYUEHHBIX B XOJe
9KCIIEpPMMEHTA Pe3yJIbTAaTOB C TOUKM 3PEeHMs 00IIeOMOIOrMYecKmx 3aKOHOMEPHOCTEN, a TaKKe
aHa/JM3a TOCJEeNCTBUM [JISI MCCAEMYEeMbIX OOBEKTOB M IIPOIECCOB, B HUX MPOUCXOASILNX.
3amaHye MOCTPOEHO Ha comepskaHuy 6;10Kka « OpraHusM yejioBeKa».

Ilpumep. Umo maxoe ocHosHOU o06Mmen? Ha «kaxoli npouecc 8 cucmeme
KpogoobpaujeHus pacxodyemcsi 3Hepaus OCHO8HO20 ob6meHa? Kak noenusio ysenuuenue
Konuuecmea 20pMOHA WUMOBUOHOL XHcene3vl Ha mennoomdauy? Kaxkue npoueccol mozym
CAYHCUMb 0O6BEKMUBHBIM NOKA3AMENEM UHMEHCUBHOCMU O0OMEHA 8eulecme y menioKposHbIX
HCUBOMHBIX?

Tunmuable OMIMOKM yyalIMxcs B 3amaHusax 23 u 24: HeymeHue GOPMYIMPOBATH
OTPUIIATEJIbHBIM KOHTPOJIb, OTCYTCTBYET IIOHSITME OCMOTUYECKOrO MAaBJIeHMs, (QYHKLIUMU
COKpaTUTEJbHOM BaKyoOJIM, OCOOEHHOCTM (U3MOJOTUM KUBOTHBIX M YMEHMEe CpPaBHUBATh C
YyeJIOBEKOM. OTM pe3yJbTaThl YKa3bIBaIOT HA TOT (akT, UYTO yyalluMecss OOpalllaloT MaJjio
BHMMaHMSI Ha WUIIOCTpalMM B YYeOHMKAxX M JPYroil y4eOHON JuTepaType, Majo UUTAIOT
JOTIOJTHUTEJIbHOM MH(MOPMAaLIVNA.

3amaHue 25 BBICOKOIO YpPOBHSI CJHOXKHOCTM 9TO 3afaHue C U300paskeHuem
6mosiornueckoro o6bekta. OOBEKT MOKET OBITh M3 JIIOOOTO pasgesna Ouosjorumu. 3amaHue
IIpeayCMaTpMBaeT pasBEPHYTHI OTBET HA BOMNPOCHI 00 M300paskEHHOM OMOJIOTMYECKOM
00BEeKTe U Ipoliecce, CBSI3aHHbIM C HYM.

Ilpumep. Ha3zosume cmpykmypul
aHamomuueckozo cmpoeHus KOpHS,
o003HaueHHble Ha pucyHke uyugppamu 1, 2.
Vkascume ¢yuxkyuro kaxcooti uz Hux. B kakoli
30He KOpHs cdenaH daHHblll honepeuHblli cpe3?

Ecnu B oTBeTe HeBepHO OmpeesieH M300paskeHHbIN 00bEKT, HO MPUBOISITCSI BEPHbIE €r0
XapaKTepPUCTUKM, OTBET HE 3aCUMTBHIBAETCS, O YeM yKa3aHO B KpuTepusix. Eciam n3o6paskeHbl
IBa 00BEKTa, U3 HUX TOJBKO OAVH 0003HAYAEeTCs BEpHO, TO 0asuIbl BHICTABJISIIOTCS TOJBKO 3a
XapaKTEePUCTUKY ITOTO M306paskeHus. [lpyruMu oumbKamu ObIBAIOT OTCYTCTBME TOSICHEHMS K
PUCYHKAaM, 3a4acTyiO BCTpedaeTcs haHTasuUitHasI TEPMUHOJIOT M.

BosbImrast yacTh BBIMTYCKHUKOB Y3HABaIM 30HY KOPHSI — 30HA BCAChIBaHMSI, B HEKOTOPBIX
paboTax HEBEpPHO YKa3bIBaaM 30HY pocTa. K TUIMYHBIM OIIMOKaM B 3TOM 3aJaHUM MOXKHO
OTHECTM CJIefylollee: MEHSUIM MeCTaMM CTPYKTYpPbl — COCYAbl C CUTOBUIHBIMM TPyOKamMu U
HAa000pOT, BOCXOISIINIA ¥ HUCXOJSILIMIA TOK, (iosma U Kcwiema. Bce 3To ykaspiBaeT Ha ToO,
YTO y JIeTell HeT HaBbIKOB CPaBHUTEIBHOTO aHaM3a OMOIOrMYeCKUX OObEKTOB.

Bo3MmoskHbIe TTyTM yCTpaHEeHUsT OIIMOOK: paboTa ¢ PUCYHKaMM M3 Pa3HBIX MCTOYHUKOB,
cJioBapHasi paboTa ¢ TepMMHAMM U UX OIpefeseHUsIMM, COCTaBJIeHMEe CPABHUTEIbHBIX CXEM,
TabJINLI.
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3agaHue 26 BBICOKOI'O YPOBHS CJIOKHOCTM 3TO 3aZlaHue Ha o0oOlleHue Matepuasia o
MHOTr000pasuy OPraHM3MOB M UejIOBeKe IpeariojiaraeT pasBEepHYTHII OTBET C IOAPOOHON
aprymMeHTalyen M MOSICHEHMSIMM. 3aJaHHE HAIlpaBJIE€HO Ha IIPOBEPKY IIPeIMETHBIX 3HAHUM U
YMEHUI, SK3aMEeHyYeMbIX II0 cojepskaTe/lbHOMY Oyioky: «Cucrema wu MHOroobpasue
OpraHnM4yecKoro Mupa». 3agaHue IpeacTaBIeHO B KOHTEKCTHON ¢opme.

Ilpumep. Ilodaensawowee 6GONLWUHCMBO B83POCAbIX am@ubuli Hacensem npecHvle
godoembl. O0Hako Hekomopwle ampubuu mozym obumame 8 coneHvix sodoemax. Hanpumep,
aszywka kpaboed (Fejervarya cancrivora) moxcem Hekomopoe 8pemsi Haxo0umuscsi 8 MOPCKOL
gode. Kax npu nepexode Jfi2cywiku u3 NpecHoOU 600bl 8 MOPCKYH Yy HeE€ U3MEeHUmcs
KOHUEeHMpauusi MouesuHvl 8 Kposu, 00BEM MOUU U UHMEHCUBHOCMb peabcopbyuu 800bl 8
nouxkax? Omeem noscHume.

[Tpu BbITIOJTHEHNMM JAHHOTO 3aaHusT ObLIM TOIYIIEHbI CJIETYIOLIE TUITMYHbIE OLIMOKM:

-IIPOCTO IEePENMChIBAIOT COAEepskaHMe BOIIpPOCa B IIOBECTBOBATEIbHON (hopMe;

-HE YUMTHIBAIOT Pa3HOCTb KOHIIEHTpAIlMii COJiei B MOPCKOM BOZe U IPEeCHO;

-He YUYMTBIBAIOT IIPOILIECC OCMOCa, KOTOpbIi ¥ obecreunMBaeT TIIOTEPI0 BOIbI B
MOPCKOM cpefe;

-He CBSI3bIBAIOT M3MEHEHMSI KOHIIEHTPALyY MOUYEBMHBI B KPOBM C OObEMOM MOUM.

Bo3smoskHbIE TTyTM yCTpaHEeHMs OMIMOOK: M3ydeHre 61osorny Ha Mpo@UIbHOM YPOBHE,
peliieHne 6MOJOrMYeCKUX 3aau OJIMMITMASHOTO TUIIA.

3amanyue 27 BBICOKOTO YPOBHSI CJIOKHOCTM 3TO 3afaHue Ha 0O0OIlIeHNe U MpUMeHEeHNe
3HaHMII IO OOIeN Ouosornu (KJIeTKe, OPTaHM3My, SBOJIIOLMY OPraHMYECKOro Mupa Wu
9KOJIOTMYECKNUX 3aKOHOMEPHOCTSIX) B HOBOM CUTYyallMi. 3afaHue MpoBepseT 3HaHUSI Y YMeHUs
n3 pasgena «O6mas 6mosorusi» cpemHero o6Iero oobpasoBaHus (MPOOUILHBIN YPOBEHb) U
BKJIIOUAET COJIepsKaTebHBIN OJIOK: « DKOCUCTEMBI M IIPUCYIIME UM 3aKOHOMEPHOCTM».

IIpumep. Buonozu 8visicCHUNU, YMO Y NO3B0OHOUHBIX HCUBOMHbIX 8 cpedHem 10% u3 scex
npoucxodawux mymayuil AeaAsomcs 8peodHbIMU U MO2ym CHUMCAMb NPUCNOCOBNIEHHOCMb
opzaHusmos. Tlouemy Hanuuue épedH020 anneis 4acmo He npueodum K 2ubeau op2aHusmad u
omobpakosvieaHuro aniens ecmecmeeHHviM ombopom? Ilouemy 603HUKHOBeHUE NOJOOHbBIX
mymayuii 380JII0UUOHUCI pACCMAMpU8aom 8 Kkauecmeae 380J1I0UUOHH020 ¢akmopa? B kaxux
nonynayuax, GoabuUX Wil MAajlvlx, eCmecmaeHHblll 0m6op 8bl6paKosvieaem spedHvle Mymayuul
Haubonee 3¢hpexmusHo?

IlaHHOe 3amaHMe MPOJO/DKAET OBITh OJHMM M3 CAMbIX CJIOKHBIX 3aJaHUM JJISI BCEX
rpynn yuacTHMkoB ['MMA, HU3KMe mmoKasaTeju MOTYT ObITh 0OYCJIOBJIEHbI HEBHMMATEIbHBIM
IIPOYTEHMEM TEeKCTa, M, COOTBETCTBEHHO, HeIOHMMaHueM TpeboBaHmii K oTBety. Kpome Toro,
MIPOCJIEXXMBAETCSI OCOOEHHOCTb, UEM HIDKE YPOBEHb IOATOTOBKM, TEM XYK€ pPe3ysbTaT B
pelleHn STUX 3aJaHUN.

3amaHue 27 OTKpBITOTO BapMaHTa - O BJMSIHMM MYTallMii Ha MPUCIOCOOJEHHOCTh
OpraHm3MoB. B oTBeTax BBIMYCKHMKM Yallle OTHOCST K 3HAUYEHUIO MYTalyuil B €CTeCTBEHHOM
OoTOOpE TIIOSIBJIEHME <«IIPUCIIOCOOJIEHNII», «HOBBIX IIPUM3HAKOB». YKas3bIBAalOT Ha TO, UTO
BpeIHble MYyTalM¥ MOTYT ObITh TOJIBKO PELieCCMBHBIMM, ITOITOMY HAXOISTCS B CKPbITOM
cocrosiuun. Peske mucayim, yTo BpemHast MyTalysl B APYTUX YCIOBUSX MOXKET ObITh IOJIE3HOM.
OrBevast Ha MOCJEIHUI BOIPOC B 3aJaHMM, BCE YYACTHMKM 3SK3aMeHa IOJeTMINCh Ha IBe
KaTeropmm: OJHM YKa3bIBalOT, YTO €CTECTBEHHBIM OTOOP BHIOPAKOBBIBAET BPedHbIe MYyTallUy B
OOMBIINX TIOMYJISIIUSIX, a HOPYrMe — B MAaJbIX IOMYJISIUIX, NMPUYEM B OOOMUX CIIyUyasx
OOBSICHSIIOT UX 3HAUEHMeE.

Bo3smoskHbIe TTyTH yCTpaHeHMs OLMOOK: M3yueHne O6MoJIoruy Ha MpoGUIbHOM YPOBHE,
pabora ¢ TeKCTOM, pelieHre 6MOJIOrMuecKmX 3aad OJIMMITMALHOIO TUIIA.

3aganue 28 BBICOKOTO YPOBHSI CJIOKHOCTU. 3ajlaHue IMpOBepsieT 3HaHUSI M YMeHUs U3
pasgena «O6mias 6uosiorusi» cpegHero oobiero obpasoBanus (MpodUIbHBIN YPOBEHDb), O10Ka
«KneTka u opranmsm Kak O6mosiornueckasi cucrtemar». B 3agaHusix JMHUM TpeOyeTcsl pelaTh
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KavyeCTBEHHbIE 3a7auy 10 IIUTOJIOTUY, 0OOCHOBBIBATh XO/, PEIIeHUs U OObSICHSITh ITOTyYeHHbIe
pe3yJIbTaThl.

Ilpumep. Hszeecmuno, umo KOMNIEMEHMAPHbIE UENU  HYKAEUHOBbIX  KUCIOM
anmunapannenvhet (5° KoHyy odHol yenu coomsemcmeyem 3’ kowey Odpyeoti yenu). Cunmes3s
HYKJIEUHO8bIX Kucaom HauuxHaemcs ¢ 5’ kouya. Pubocoma dsuscemcsa no uPHK e nanpaenenuu
om 5’ k 3’ konyy. I'en umeem kodupyouwyio u Hekodupyroulyio obnacmu. @pazmenm uauana
2eHa umeem cnedyouiyro hociedosamesibHOCMb HyKJ1eomudos:

S’-TUTHATLHTHAT'TTALIATTI'TI]-3’

3’-LHITAI'TLTAT'THT ALITTTAAILIAT-5°

Onpedenume mampuunyio (mparckpubupyemyio) yens /IHK, ecau cunmes Hauunaemcs
¢ amuHokucnomst mem. IlosicHume ceoii 8b16op. Ykaxcume nociedosamenbHOCMb ppazmenma
uPHK u ¢pazmenma noaunenmuda. [Ina evinonHeHus 3adaHusi UcChosvb3ylime mabauyy
2eHemuueckozo koda. Ilpu Hanucaumuu nociedosamenbHocmeli HYKJIEUHOBbIX KUCIOM
yKaswleailime HanpasieHue yenu.

lNemernuecknii koa (HPHK o1 5° k 3" konmy)

[leproe Bropoe ocnoBanune TperTre
OCHOBAHHE ¥ 11 A I OCHOBAHKHE
en Cep Tup e ¥
v en Cep Tup e |
Meit Cep A
Hei Cep Tpn r
Meit [pa e Apr ¥
I Heii [po [ue Apr |
Heii [po [nn Apr A
Heii [po [nn Apr r
Hne Tpe Ach Cep Y
A Hne Tpe Acn Cep 1|
) Hne Tpe Jlua Apr A
Met Tpe Jua Apr r
Ban Ana Acn [nn ¥
r Ban Ana Acn [mn 1]
Ban Ana [y [an A
Ban Ana [y [on r

TunmuHple OIMOKKU: HEYMEeHMe IMPaBUJIbHO OIPEeIe/IMTb HaIlpaBjeHUe HYKJIEOTUIHBIX
1lerey, HeMOHMMaHe MEeXaHM3MOB TPAHCKPUIIIMM U TPaHC/SIVMU, OMMOOUYHOE IMOHMMAaHMe
CBSI3U OTIPENIeIEHHBIX aMMHOKMCJIOT ¥ FeHeTMYeCcKoro koaa. B To ke Bpemsi, pellleHne 3amayd
Ha MOJIeJIMpOBaHMe IPOLIECCOB OMOCKHTEe3a 6ejika yUYallyMMUCSI OCBOEHO JOCTAaTOYHO HEILJIOXO.
B npyrux BapmaHTaxX 3K3aMEHAIMOHHBIX 3aJaHMil JMHUM 27 TIpelcTaB/ieHa 3agada Ha
ompefiesieHe XPOMOCOM B KJIETKax 30HbI JeJIeHMS KOPHS M MaKpOCIIOpbl ceMs3avaTka
IIBETKOBOI'O pacTeHusl. 3HaHMEe HaOOpPOB XPOMOCOM B Pa3jIMUHBIX CTAOUSIX JEeJeHUSI KIeTOK
CTaJla TPAOUIIMOHHBIM 3aJaHMEM, ydYalllMecs] XOPOILIO CIIPaBJISIIOTCS C MOJOOHBIM 3aJaHMEM,
XOTSI MMKPO ¥ MaKpOCIIOpPOTeHe3 MOHSTEH JajIeKO He MHOTMM YYall[MMCSI.

3agaHnue 29 BbICOKOT'O YPOBHSI CJIOKHOCTU. 3a/iaHue ITpoBepsieT 3HaHUS U MpaKTUUecKue
yMmeHust u3 pasgesna «Ob6miast 6uosorusi» (nMpo@uiabHbIN YpOBeHb), 6;710Ka «KieTka u opranusm
Kak Omojiormueckass cucrema». B 3amaHusIX JuHUM TpeOyeTcsl pelIuTb KayeCTBEHHbIE W
KOJIMUECTBEHHbIE T€HEeTUYECKME 3aJauy, COCTaBUTh CXEMbl CKPEIIVBAHUS U OOBSICHUTH
TIOJTyUYeHHbIe pe3y/bTaThbl. ['eHeTMueckas 3agaua OymeT pellleHa B TOM CJTyyae, €CJi YCBOEHBI
TaKue IMOHSITUSI KaK 3aKOoHbl HacjenctBeHHOCTU I'. Menpens u T. MopraHa, HuUTO/JIOTMYECKIE
OCHOBBI 3aKOHOMEPHOCTE} HacJIeoBaHMs, aHAIM3UPYIOIIee CKpellyMBaHue, CIEeIIEHHOe
HacJieloBaHMe, KPOCCMHTOBED, CIEIJIEHHOe C TI0JIOM HacjeJOoBaHye, B3aMMOMAENCTBIE TeHOB.
HoBbiM B 3TOM Trofy 6bUIO BBeJEHME TeHEeTMUEeCKOTO KapTUPOBaHMS TIpY pellleHny 3a[auy Ha
ClIeTJIEHHOe HacjieqoBaHMe.

Ilpumep. YV uenosexka aanenu zeHo8 ampoguu 3pumenbHo20 Hepséad U UXMUO3A
(3abonesanue Koxcu) HAX00AMCsA 8 OOHOU XPOMOCOME U HACAeJYHOMCs CUEenieHo C NOJIOM.
XKenwjuna, He umerowas samux 3abonesaxuil, y mamepu KOmopou Obll uxmuos, a y omya -
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ampogus 3pumenbHO20 Heped, 6blUIAd 3aMyMC 3d MY@cuuHy 6e3 3mux 3abojesaHull.
Poouswiascs 6 amom b6paxke 20M03U20mHaAs 300p08asi 00Ub BbIULIA 3AMYHC 3d MYHCUUHY, HE
umeroulezo smux 3abonesavuii. B ux cemwve podunca pebeHOK, cmpadarowjuti UXmMuo30M.
Cocmasbme cxembl peuwleHus 3adauu. YKa)cume 2eHomunol, eHomunst poodumenei u
2eHomunovl, heHoMunNbl, NOJ BO3MOMCHO20 homomcmaea 6 08yx bpakax. Bo3moxrcHo nu 8 nepaom
b6pake poscdeHue pebeHnka, cmpadaroujezo 08yms HaA3eaHHbIMU 3a6onesanusmu? Omeem
nosicHume.

TunuuHble OMMOKM B peIleHMM TeHeTMYEeCKUX 3afay: pellaloT BepHO 3ajavy Kak
CIIeIUIEHHOEe HacjeqoBaHMe, BEpHO YKas3bIBalOT TIaMeThl, OOpa3sOBaHHbIE B pe3yJbTaTe
CLUEIJIEHUSI ¥ C KPOCCMHTOBEPOM, a B KOHIIE CXEMbl HEBEPHO MOSICHSIOT HEe3aBUCUMOE
Hac/JegoBaHMe; B 3a7aue C FeHeTUYECKMM KapTUPOBAHMEM B HEBEPHOM ITOPSIIKE BBICTPAMBAIOT
T'eHbI ¥ HEeIPaBWIbHO YKa3bIBAIOT JOJIM ITIOTOMKOB, MIJIM BOOOIIE X HE YKa3bIBaIOT.

B 3amaue oTKphITOro BapuaHTa HEOOXOOMMO OBUIO YYECThb, KaK CIEIJIEHHOE C IT0JIOM
HacjegoBaHMe, TaK M CLEIJIEHHOe Hac/JefoBaHMe [BYX IPM3HAKOB, PACIIOJIararolluXcs B
OIHOM X-XpOMOCOME.

B oO6uienn macce reHOTUIIbI OIpenessiiOT BEepHO, HO ObLIM ciiyuau, Korga O0o0Jie3Hb
OIpeesIIIOT, KaK JOMMHAHTHBIM Npu3HaK. MiHorga aienb pacrosaraioT B Y-XpOMOCOME, UTO
HeBepHO. BbIpaskeHye «TOMO3UTOTHAsl JOUYb» IpMBEJA BBITYCKHMKOB K IOMCKY HECKOJIbKUX
BapMaHTOB pellleH)s C pasHbIMM F'€HOTUIIOB, He oOpallias IIpy 5TOM BHMMAaHMUSHA IIOTOMCTBO, B
pe3yJbTaTe 4Yero IPUXOAWIM K IPaBMJIBHOMY peIIeHMIO, HO TOTPaTuMB Ha Hero OOJbIle
BpeMeHM. MHOrue He yKa3bIBa/IM CLIEIJIEHHbIE I KPOCCOBEPHBIE FaMETHI.

BosmoskHble IyTM yCTpaHeHMsI OILIMOOK: COCTaBJIeHMe aJrOpUTMa  pelleHust
reHeTUYeCKMX 3aJay; pellleHyre reHeTMUYeCKuX 3a7ad C yYeToM pasHOIro THUIla HacjegOBaHMS,
JOMMHMPOBAHMSI, B3aMMO/IEMICTBYSI T€HOB.

PesysibTaThl BBIMIOJIHEHMS 3aJaHMIi BTOPOM YaCTM [OOCTATOYHO HMU3KME B TIpyMIax
HEJOCTaTOYHO XOPOIIO ITOATOTOBJIEHHBIX BBIITYCKHMKOB, TaK KaK TPEOYIOT XOPOIIMX 3HAHMUIA
OCHOB OMOJIOTMM, BBICOKOM OMOJIOTMYECKOV SPYOULIMM, YMEHMS WHTEePIpPeTHpOBaTh
pe3yJIbTaThl SKCIIEPMMEHTOB, IIPMMEHSITh 3HAHMS B HECTAaHIAPTHBIX cUTyarsaX. Ha ocHoBaHum
YaCTO JOIyCKaeMbIX OIIMOOK, MOXKHO CHeJIaTh BBIBOJ O TOM, YTO MeHee c(hOpMMUPOBAHHBIMU Y
BBIITYCKHMKOB YMEHMSIMU SIBJISIFOTCSI:

- VMICTIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUSI M YMEHMSI B MPAKTUUECKON OEesITeIbHOCTU U
ITIOBCEIHEBHOM KI3HU;

- pelath 3a[auM PasHOM CJOXKHOCTM IO LIUMTOJIOTUM, T'eHeTMKe (COCTAaBJISITb CXEMbI
CKpeIIMBaHMSsI), SKOJIOTUM, SBOJTIOLIVIN;

- OOBSICHSITh:

poJib OMOJIOTMYECKUX TeOopwuil, 3aKOHOB, MPUHLMIIOB, TUIOTE3 B (OPMUPOBAHUM
COBPEMEHHOM eCTeCTBEHHOHAaYYHOM KapTUHbI MUPA;

€IMHCTBO KMBOJ ¥ HEXMBOJ MPUPOMAbI, POACTBO, OOIIHOCTh IPOMCXOKIEHMUS SKUBBIX
OPTaHM3MOB, 3BOJIIOIMIO PACTEHUI Y JKUBOTHBIX UCIIOJIb3YST OMOJOTMYECKIE TEOPUH, 3aKOHbI U
MIpaBuUJIa;

MPUYMHBI HACJIEICTBEHHBIX ¥ HEHACJeICTBEHHbIX W3MEHEHUN; Hac/IeICTBEHHbBIX
3a00J1eBaHMA, FT€HHBIX ¥ XPOMOCOMHBIX MYTaLIV;

B3aMIMOCBSI3M OPraHM3MOB, U€JIOBEKA ¥ OKPYKAIOIIEN Cpelbl; MPUUYMHBI YCTOMUMBOCTH,
CaMOperyJisiiuy, CaMOpasBUTUSI UM CMEHBbI 3KOCUCTEM; HEeOOXOAMMOCTb COXPaHEHMUS
MHOT0006pasust BUIOB, 3aIIUThI OKPY’KAIOIIEN CpeIbl;

MIPUYMHBI 3BOJIIOLIMYM BUIOB, UeJIoBeKa, 61ocdepbl, eIMHCTBA UYeJIOBEUECKUX Pac;

MECTO ¥ pOJIb YeJOBeKa B MPUPOMAE; POICTBO YeJOBEKAa C MIEKONUTAIOIIVMMU
SKMBOTHBIMM, POJIb Pa3jIMUHbIX OPraHM3MOB B JKM3HM YE€JIOBEKa;

3aBMCUMOCTDb 3[IOPOBbSI U€JIOBEKA OT COCTOSIHUSI OKPY’KAIOIIEel Cpe[bl; ITPOSIBJIEHNE
HaC/JIeqCTBEHHBIX 3a00/IeBaHMIA, UMMYHUTETA Y YeJI0BEKA, POJIb BUTAMUHOB ¥ TOPMOHOB.
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AHanus MeTanpeaMeTHBIX Pe3yJIbTATOB 00yYeHMSsI, IOBIMSIBIIUX HA BbINOTHEHNE

saganuy KVIM EI'D nmo 6mosiornmn

Coryacio ®I'OC COO BbITYCKHMKAMMU IIKOJI JOJDKHBI OBITh JOCTUTHYTHI HE TOJIBKO
npeIMeTHble, HO M MeTamnpeaMeTHble pe3yJbTaTbl OCBOEHMSI OCHOBHOM 0OOpa30BaTebHOM
nmporpaMmbl. PaccMoTpuM  3amaHMS/TPYIITbI  3alaHMI, HA YCHEIIHOCTb BBITIOJHEHMUS
KOTOPBIX MOIJIa TMOBJAUSTH (yabas cHOPMUPOBAHHOCTbL MeTalmpeaMeTHbIX YMEHMU,
BKJIIOUEHHBIX B KOAMMUKATOP MeTallpeIMETHBbIX pe3yJIbTaTOB 3a KypC CTaplliel IIIKOJIbI,
UCMOJIb3YEeMbIM [IJISI OLIEHKM WHAMBUIYAJbHBIX HTOCTVOKEHMM VYUallluxcs, a TaKxke mOJs
MOHUTOPMHIOBBIX MCCJIEIOBAHUIM COCTOSIHMSI CHCTEMBbI CpeJHero ooOIero o6pa3oBaHMS.
VYKa3zaHHbBIM KOAMGUKATOP BKIIOUYAET TMO3HABaTe/JbHbIE, KOMMYHUKATUBHbBIE, PEryISITUBHbIE
YHUBepcajbHble yueOHbIe IeMICTBHSI.

3.1. [losHaBaTebHbIE YHUBEpPCaIbHble yueOHble IECTBUS

3.1.1. ba3zoBble jjornyeckme geMCTBUS:

—  CaMOCTOSITeJIbHO (OpMYJIMPOBATh M aKTyaaM3MpOBaThb ITPO6IEMY, pacCMaTpUBATh
€€ BCeCTOPOHHE;

—  JCIIOJTb30BaTbh MPY OCBOEHUM 3HAHUM TPUEMBI JIOTMYECKOTO MbIIUIEHNST (aHaIu3a,
CMHTe3a, CpaBHeHUs, Kiaccudurarmm, o600IIeHNsT), PacKpPbIBaTh CMBIC OMOJOTMYECKUX
MOHATUI (BBIAENIATh WX XapaKTepHble TMPU3HAKM, YCTAHABAMBATb CBSI3M C JOPYTUMMU
TIOHSITUSIMMN);

—  ompemesaTh e/ OesaTe/IbHOCTU, 3a7aBasi mapaMeTpbl ¥ KPUTEPUM UX JOCTVKEHMUS,
COOTHOCUTD Pe3yJIbTaThl AESITEIbHOCTY C IIOCTABJIEHHBIMU LIEJISIMMU;

—  MCII0JIb30BaTh OMOJIOrMYECKME TIOHSITUS [IJIT 0ObsICHEHUST (DAaKTOB U SIBJIEHUI SKUBOM
TIPUPO/IbI;

—  CTPOUTH JIOTMYECKME PaACCYKIeHUs (MHIYKTUBHbIE, NeOyKTUBHbIE, 10 aHAJIOTUMN),
BBISIBJIATH 3aKOHOMEPHOCTH ¥ IMPOTMBOPEUMSI B paCCMaTPUBAEMBbIX SIBJIEHUSIX, (OPMYJIMPOBATD
BBIBOZBI M 3aK/IIOUEHNS;

— TIIPUMEHSITb CXEeMHO-MOJe/IbHble CpeACTBa [JIsl TPEeACTaBI€HUSI CYIIEeCTBEHHbIX
CBSI3e}I M OTHOIIEHMI B M3yyaeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakXKe IPOTUBOPEUNi
Pa3sHOro POjia, BhISIBJIEHHBIX B Pa3/IMUYHbIX MHPOPMALIMOHHBIX MCTOYHMKAX;

— BHOCUTb KOPPEKTMBBI B [I€SITeJIbHOCTh, OII€HMBATb COOTBETCTBME pPe3yJIbTaTOB
11eJISIM, OLIEHMBATb PUCKY TTOCJIEICTBUM eI TeIbHOCTH;

— pa3BMBATh KpeaTMBHOE MBIIIJIEHNE TIPU PellleHMM SKU3HEHHBIX ITPOOJIeM.

3.1.2. BasoBble ucciienoBaTe/IbCKMe OJeMCTBUS:

— BJIaJleTh HaBbIKAMM YYEOHO-UCCIEAOBATEIbCKONM ¥ IPOEKTHOM [IesITeJIbHOCTH,
HaBbIKaMM paspelieHus IMpoOJieM, CIIOCOOHOCTBIO M T'OTOBHOCTBIO K CaMOCTOSTEIbHOMY
MIOMCKY METOJOB pelleHus IMPaKTUUYECKUX 3amay, MPUMEHEHMIO pas3IMYHbIX METOIOB
MTO3HAHNS;

—  BJIAJIETb HAYYHOM TEPMMHOJIOTMEN, KJITIOUEBbIMMU ITOHSITUSIMY U METOIAMMU;

—  BBISBJIATb NMPUYMHHO-CJIEACTBEHHBIE CBSI3U M aKTyaJM3UPOBATh 3a[auy, BbIIBUTATb
TUIIOTE3y €€ pelleHus, HaXOOUTb apryMeHThbl OJIsI TOKa3aTeJbCTBA CBOMX YTBEPXKIEHUN,
3a/aBaTh IMapaMeTpbl ¥ KPUTEPUM PeIIeHMNST;

—  aHAIM3MPOBATh IOJyYEHHbIe B XOAE peIleHus 3aJauM pe3yJbTaTbl, KPUTUUECKU
OLIEHMBATb UX JOCTOBEPHOCTb, IPOTHO3MPOBATDH U3MEHEHME B HOBBIX YCJIOBUSIX;

—  YMeTb MHTErpMUPOBATh 3HAHUS U3 Pa3HbIX IIPEIMETHBIX 00/IACTEN.

3.1.3. Pabota c nadbopmarmeit:

— dopmy/JMpoBaTh 3ampoChl M TPUMEHSITb pas3JIMYHbie METOObl IpU OTOOpe
61onornueckon nHGopmanyum, HeoO6XOIMMOM [IJISI BbITIOJIHEHMS YUeOHbIX 3a/1ay;

—  JCIOJIb30BaThb HAYUYHbIN SI3bIK B KaueCTBe CpPe[CTBa Mpu paboTe C OMOJOTMYECKOM
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MHpOpMaLyein.

3.2. KoMMyHMKaTMBHbBIE YHUBEpCAJbHbIE yUeOHbIE MeliCTBUS

3.2.1. Obuienne:

— Pa3sBEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHUS] C MCIIOJIb30BaHUEM
SI3bIKOBBIX CPEICTB.

3.3. PerynstuBHbIE yHUBEpCAJIbHbIE yueOHbIE MElCTBUS

3.3.1. Camoopranmsanms:

—  MCIIOJIb30BaTh OMOJIOTMYECKME 3HAHMS IJIS BbISIBJIEHMS MPOOJIEM U UX pelIeHus B
SKU3HEHHBIX U YUEOHBIX CUTYaIIUsIX;

— BbIOMpATh Ha OCHOBE OMOJIOTMYECKMUX 3HAHMIA LIeJIEBbIE ¥ CMBICJIOBbIE YCTAHOBKM B
CBOMX HENCTBUSIX M IIOCTYIKAaxX II0 OTHOIIEHMIO K SKMBOM IIPUPOIE, CBOEMY 3IOPOBBIO U
3I0OPOBBIO OKPYKAIOIINX;

— JaBaTb OII€HKY HOBBIM CUTYaLVSIM;

—  paclMpsSTbh PaMKM YYeOHOro IpeaMeTa Ha OCHOBE JIMYHBIX ITPeATIOUTEHMIT;

— [enaTh OCO3HAHHBINM BBIOOP, apryMeHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTDH 3a
pelleHne;

—  OLIEHMBATbh IIPUOOPETEHHBIN OIIBIT;

—  crnocobcTBOBaTh (POPMMPOBAHUIO U IPOSIBJEHMIO IIMPOKON SPYIULIUM B PasHbIX
00671aCTSIX 3HAHM, TIOCTOSTHHO MOBBIIIATh CBOM 0OPa30BaTeIbHbIN U KYJIbTYPHbINA YPOBEHb.

3.3.2. CaMOKOHTPOJIb:

—  BJAJeTh HaBbIKAMM ITO3HABATEJIbHOM pedJIeKCUM KaK OCO3HaHMS COBepIllIaeMbIX
IEeVICTBUIA ¥ MBICJIUTEJIbHBIX ITPOIIECCOB, MX PE3YJIbTAaTOB M OCHOBAHMIA, CII0JIb30BaTh IIPUEMBI
pedJiekcum IJi OLIEHKM CUTYallli, BbIOOpa BEPHOTO pelleHNs;

—  yYMeTb OLIEHMBATh PUCKU ¥ CBOEBPEMEHHO MPVHMMATh PEeIlIeHMs 10 UX CHUKEHUIO;
MIPMHMMATh MOTUBBI ¥ apT'yYMEHThI APYTUX IIPY aHAIM3Ee PE3YJIbTATOB AesITe/IbHOCTM.

TpeboBanms K
s pe3yJibTaTam
E OCBOEHMS OCHOBHOIA
@ OJIeMeHTbI CoZlepsKaHMsl, obpasoBaTesIbHOM [lepeuenn
g MIpoBepsieMble 3aTaHUSIMU MTPOTPaMMBbI MeTanpeIMeTHbIX
= 9K3aMeHaIlMOHHO paboThl cpemHero ooIero YMEHMI, KOTOpbIe
§ (IepeyeHb TeM, KOTOPbIE o6pa3oBaHMsI, MOIJIY TIOBJIUSATh Ha
e BCcTpeuaroTcs B 3aganusx KMM) IpoBepsieMble BBITIOJIHEHME 3a1aHUS
5 3amaHUSIMA
s 9K3aMeHaIVIOHHOI
paboThI
Bbrosorust kKak Hayka. MeToabl HAyYHOT'O TTO3HAHMST
buonorus KakK HayKa, eé | O0OBSCHATD posib | 3.1.1. BazoBbie
OOCTVSKEHMSI, MeTOAbl TIO3HAaHMS | OMOJIOTMUECKUX JIOTMYECKMe eViCTBUSI,
SKMBOM MIPUPOMBI. Metonpbl | Teopuin, 3aKOHOB, | 3.1.3. Pabora c
HAyYHOTO  [O3HAaHMSI.  YPOBHM | IPUHIIUIIOB, TUIIOTE3 | MHPOpPMAIVEN.
OpraHmM3alyuy M TPU3HAKU SKUBOTO. | B dbopmupoBanuu | opmupoBaHme
1 | Ponp OGuosnorum B GOpMUPOBAHUM | COBPEMEHHOM Hay4YHOTO TUIIA
COBpPEMEHHOM eCTeCTBEHHOHAYYHO | eCTeCTBEHHOHAYYHOM | MBIIIJIEHMS, BJafeHle
KapTUHBI MUpa KapTUHbBI MUpa Hay4HOU
TEPMMIHOJIOT M€,
Paboma ¢ mabnuyeii (c pucyHkom u KJTIOUEBBIMM
6e3 pucyHka) TIOHSATUSIMA U
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YpoBHeBas opraHmsanus 1 | OOBSICHATD MeToaaMu
sBosouMsi.  OCHOBHbIE  YPOBHM | €IMHCTBO >KUBOU U
OpraHmM3anyuy >KMBOW  IIPUPOAbBI: | HEXXMBOW  IPUPOJIbI,
KJIETOYHBIN, OpTraHM3MEHHbIN, | POACTBO, OOIIHOCTh
TMTOITYJISIIIMIOHHO-BUIOBOA, MIPOUCXOKIEHUS
60T e01IeHOTUYECKI, SKUBBIX OPTraHM3MOB,
61oCchepHbIit.
Krnerka kak 6uosornueckasi cucreMa

CoBpemeHHast KJIETOYHAsI CpaBHUBaATH (u | 3.1.1. basoBble
Teopusi, €€ OCHOBHbIE TIOJIOKEHMS], | AejiaTh BbIBOJAbI Ha | JIOTMYECKMe NeCTBUS,
pOJIb B dbopmupoBaHuY | ocHOBe cpaBHeHus): | 3.1.3. Pabora c
COBpPEMEHHOM eCTeCTBEHHOHAy4HOM | OMoIormyeckme mHpopMaryen.
KapTuHbI Mupa. Pa3sButue 3HaHMII O | OOBEKTHI (kitetky, | CIOoCOOGHOCTD U
Kietke.  KierouHoe  cTpoeHMe | TKaHM, OpraHbl U | TOTOBHOCTb K
OpraHu3MOB. CUCTEMBbI ~ OpPraHOB, | CAMOCTOSITEIbHOMY
[Ipenckasanme pe3yJIbTaTOB | OPraHN3MbI TIOVICKY METOJIOB
9KCIIepUMEHTA, MCXOAS M3 3HAHUI O | PaCTeHU, peleHnst
(bu3MoIOrUM KJIETOK ¥ OPraHM3MOB. | JKUBOTHBIX, TI'PUOOB | MPAKTUUYECKMX 3a0a4

" 6akTepui,
Mmuoscecmaennwlii 8b160p 9KOCUCTEMBI "

arposKOCHUCTEMBI)
l'enetnueckas  uHbopmaius B | OnpenensiTh 3.1.1. ba3oBbie
Ki1eTKe. ['eHbl, TeHeTMUeCKUI1 KO U | TeHETUYECKYIO JIOTMYeCKMe IeCTBUS,
ero CBOJMCTBA. MaTtpuunsbii | vHGOpPMaLMIO, 3.1.3. Pabora c
XapakTep peakiuii OuMOCMHTE3a. | 6MocuHTe3 Oeyika U | MHPOpMaIei.
X pOMOCOMHBIN Habop. | HYKJIEMHOBBIX dopmupoBaHue
OKojloruyecke 3aKOHOMEPHOCTH. | KUCJIOT Hay4YHOTO TUIIA
®dusmosiorust OpraHn3MoB. MBbIIIJIEHMSI, BJIafieHe

Hay4YHOM

Pewenue 6uono2uUUeCKUX TepMMUHOJIOTUEA,
pacuémmulix 3adau KJIFOUYE€BbIMU
Knerka - reHermnueckas epuHuina | CpaBHUBATD (M | TOHATUAMMU U
JKMBOTO. XpPOMOCOMBI, UX CTPOEHME | AejiaTh BbIBOAbI Ha | METOLaMU

(bopma m pasmepbl) U (QYHKIMNA.

OCHOBE€ CpaBHEHUA

Unucio XpoMOCOM M UMX BUIOBOE | MUTO3 U MeHO3,

nmoctostHCTBO.  Comatuyeckue U | 6ecriosioe U IOJIOBOE

MOJIOBble  KJIeTKM.  JKM3HEHHbIN | pa3MHOKEHMe,

IIMKJ KJIeTKU: MHTepdasa M MUTO3. | OIJIONOTBOPEHNE Y

Mwuto3 - peneHue COMaTUYECKUX | PACTEHUI "

KJIeToK. Meiio3. da3bl MUTO3a U | KMBOTHBIX, BHEIIIHEE

Melo3a. " BHYTpEHHEe

Pewenue 6uonozuyeckux | ONJIOAOTBOpPEHME

pacuémHusix 3a0au

Knetka Kak 6mosnornueckas | PacmosHaBaTh u | 3.1.1. BasoBblie
cucTeMa. ONMCHIBATH: JIOTMYECKME IeNCTBUS,
MHuoroob6pasue KJIETOK. | KJIeTKM MpoKapuoThl | 3.1.3. Pabora c
[IpokapunoTbl " 9YKapUOTHL. | U 9YKapuOoThI, | MHMOpMAaIIMen.
CpaBHuTE/IbHAS ~ XapaKTEPUCTMKA | CPaBHMBATh  KJETKM | Y CTaHAB/IMBATh
KJIETOK  pacTeHMui,  >KMBOTHBIX, | paCTEHUI, CYIIIeCTBEHHBIN
6axkTepuii, TpruoOB. SKMBOTHBIX, TIpU3HAK WA
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3adanue ¢ pucyHkom

6axkTepuii, TpuOOB

XUMUIEeCKUn COCTaB KJIETKM.
Makpo- " MMUKPO3JIEMEHTBHI.
BsaumocBsi3b cTpoeHnst U QPyHKIMMA
HEOPraHNMYEeCKUX M OpPraHUYEeCKUX

CpaBHuUBaTH (n
JesaTh BBIBOAbI Ha
OCHOBEe CpaBHEHM):
MPOLIECChI U SIBJIEHUS

OCHOBaHMSI JJIsT
CpaBHeHMS],
KIaccudukanmm u
00600I11IeHNS

BelecTB (Oe/JIKOB, HYKJIEMHOBBIX | (OOMEH BEIeCTB Y
KUCJIOT,  YIJIeBOJOB,  JIMIIUIOB, | paCTeHUM,
AT®), BXOISIINX B COCTaB KJIETKU. | JKUBOTHBIX,

YyeJIOBeKa,
3adanue ¢ pucyHkom TJIaCTUYECKUIM "

SHepreTudYeCcKumn

0oOMeH)
Ketka Kak 6uosiornueckasi | PacrmosHaBaTthb u | 3.1.1. basoBbie
cucTeMa. Crpoenue KJIETK!U. | ONMMUChIBATh: JIOTMYeCKMe IeMCTBUS.
BsaumocBsi3b cTpoennst 1 PyHKIMIA | ocobert  Bupa 10 | YCTaHAB/IMBATh
yacTell ¥ OpPraHOUAOB KJIETKM - | MOP(OJIOrMYeCKOMY | CYIIeCTBEHHBIN
OCHOBaA €€ I11eJIOCTHOCTU KPUTEPUIO TIpU3HAK WA

Ycmanoenenue coomeemcmeus (c
pPUCYHKOM)

OCHOBaHMS IJIs1
CpaBHEHM],
KIaccuuKauum u
000011IeHNA

OO6MeH BelIeCcTB ¥ IpPEeBpAIEHNS

SHEPrMM -  CBOMCTBA  JKMBBIX
OpraHu3MOB. OHepreTMueckuin
OOMEeH ¥ IUIACTUYEeCKUii 0OMeH, UX
B3aMMOCBSI3b. Cragun
SHepPreTUYeCcKOro obMeHa.
bposkenue " IbIXaHUeE.
doTocuHTeE3, ero 3HaUeHue,
KOCMMYeCKast pOJIb. das3bl
dborocuHTesa. CBeTOBbBIE "

TEMHOBbIE pe€aKInmn (bOTOCI/IHTe?:a,
X B3aMMOCBSI3b. XE€MOCUHTES.

MHoscecmeeHHbiii eblOOp (c
pucyHkom u 6e3 pucyHka)

3HaTh M IIOHMMATh

CYILIIHOCTh
OMOJIOTMYeCKUX
IPOIIECCOB "
SIBJICHUW:

oOMeH BelleCcTB U

IpeBpallleHNsT
SHEPrUMM B KJIETKE U
opraHmsmMme,
dboTocuHTes,
IJIACTUYECKUIA "
SHepreTUYeCKuin
OoOMeH, ITaHue,
IbIXaHue, GpoykeHue,
XE€MOCHUHTE3,
BbIZIeJIEHNE,
TPaHCIIOPT BEIECTB

3.1.1. bazoBbie
JIOTMYECKMEe IeCTBUS,
3.1.3. Pabora c
mHpopManyen.
dopmupoBaHue
HAy4YHOT'O TUIIA
MBIIIIEHMS], BJIa[IEHME
Hay4YHOM
TePMUHOJIOTUE,
KJTIOUEBBIMU
TOHATUSIMU U
MeTOoIaMu

Oprannusm Kak 61osiornyeckas Cuctema

I'enetuka, eeé 3a7aun.
HacnenctBeHHOCTD "
M3MEHUYMBOCTh - CBOJICTBA
opraHmsMoB. MeToabl TeHeTUKM.
OcHOBHbIE TE€HETUYECKUe TOHSITUS
" CUMBOJIMKA. XpoMocoMHast
Teopus HAaCJIeICTBEHHOCTM.
CoBpemeHHbIe TPEICTABAEHUSI O
reHe ¥ TeHOMe.

3HaThb OCHOBHbIE
TO0JIOKeHUS
0MOJIOrMYECKUX
Teopuit: (KJIeTOUHasI,
XPOMOCOMHas,
CUHTEeTUYEeCKast
TeOPUsI SBOJIIOLNN,
aHTPOIIOreHe3a)

3.1.1. ba3oBbie
JIOTMYECKME IeNCTBUS,
3.1.3. Pabora c
mHbopmaren
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Pewenue 6uonozuuecKkux

pacuémuublx 3a0au

3aKOHOMEPHOCTM  M3MEHUYMBOCTU. | 3HATh CYIIHOCTh 3.1.1. bazoBble
HenacnencreeHHas 3aKOHOMEPHOCTeN: | Jioruueckue JIeiCcTBuS,
(MmoavduKalMOHHas) (M3MEHUYMBOCTH; 3.1.3. Pabora c
U3MeHUYMBOCTb. Hopma peakiiun. | ClierJieHHOTO mHpopmaiyen. Ymerb
HacnencTBeHHass ~ M3MEHUMBOCTD: | HAC/IeJOBaHMUSI,; OIIEHMBATh
MyTalMOHHasI, KOMOMHATMUBHAs. | HACJIeL0BaHMS, JIOCTOBEPHOCTb,
Bunbpl MyTauui U UX MPUYMHBIL. | CLIETIJIEHHOTO C JIETUTUMHOCTD
3HaueHMe M3MEHUMBOCTY B KU3HU | TIOJIOM) mHpopMaLyn

OpraHmMsMoOB ¥ B 3BOJIIOLMM. MOHO-
U OUTMOPUAHOE, aHAIM3UPYIOIee
CKpeIVBaHMue.

Pewenue 6uonozuueckotl 3adauu

BOCHpOI/IBBeJleHI/Ie OpraHn3MoB, €ero

3HaTh M NOHMMATh

3.1.1. Basosrblie

3HaueHue. Crioco6bl pa3MHOKEHMS], | CYIIHOCTD JIOTUYECKMe IeMCTBUS.
CXONICTBO ¥ pasjiMuie IOJIOBOTO U | GMOIOrMUYECKUX YcraHaB/IMBaTD
6ecrioJioro pa3MHOXXeHMS. | HPOIeCCOB M | CYILIECTBEHHbIN
OmnomoTrBopeHne Y  IIBETKOBBIX | SBJICHMIA: TIPU3HAK WU
pacTeHumn " MTO3BOHOYHBIX | OIJIONOTBOPEHME Y | OCHOBAHMS OJIST
SKMBOTHBIX. BHelllHee 1 BHYTpPeHHee | IIBEeTKOBbBIX CpaBHEHMS,
OIJIOAOTBOpEHME pacTeHui " | KIaccuduKamm u
ITO3BOHOYHBIX 000011IeHN
Ycemanoenenue SKMBOTHBIX
nocnedosamenbHoCmu (6e3
pUCYHKQ)
OnToreHes u mpucymye emy | 3HaThb ¥ IOHMMAaTh
3aKOHOMEDHOCTU. OMOPMOHATbHOE | CYLIIIHOCTD
M TIOCTOIMOpPMOHAJIbHOE pPa3BUTHE | OMOIOTMUECKIX
opranm3moB. [IpyunHbl HapyllleHUs | IIPOIECCOB U
pa3sBUTHUSI OPraHN3MOB SIBJICHUIA:
pasBUTHE U
Ycemanoenenue pasMHOKEHHe,
nocnedosamenvHocmu (6e3 | MHOUBUOYaTbHOE
pUCYHKQ) pa3BUTHME OpraHK3Ma
Cenexkuys, eé 3aJaun U | BbIIBIATDH: 3.1.2. basoBbie
MpakTUYeCcKoe 3HaueHue. Bkian | oTIMUnUTEIbHBIE MCCJIeToBaTEIbCKIE
H.M. BaBunoBa B  pa3BuUTHe | IPU3HAKM OTHEIbHbBIX | JEMCTBUS,
CeJIeKLIMM: Yy4YeHMe O IIeHTpax | OpraHmM3MOB, 3.1.3. Pabora c
MHOT000pasust ¥ MPOUCXOKIEHMS | IPUCITOCOOIeHNs Y | MHpOpMaIyen.
KYJbTYPHbIX  pPAacCTeHMII, 3aKOH | OpraHM3MOB K cpefie | Y CTaHaBJIMBATb
TOMOJIOTMYECKUX pPSIOB B | oOuTaHusl, CYII€CTBEHHBIN
HACJIEJCTBEHHOW  M3MEHUYMBOCTU. | apoMOpdo3bI 1 TIpU3HAK WIN
Mertozabl ceeKImn " UX | uavoamanTauum y OCHOBAHMS JJIsT
reHeTUUYeCKMe OCHOBBI. pacTeHun u CpaBHeHMS,
Yemanosnenue SKUBOTHBIX KJIaccudukanmm u
nocnedosamenvHocmu (6e3 06006111eHMS
pPUCYHKQ)

buorexHosnorus, e€ HampaBJieHMs.
KnerouHass u reHHasi MH>KeHepus,

3HaTh HampaBeHUs
6110TEeXHOJIOTUM.
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KJIOHMUpoBaHMe. Ponpb kierouHon | OnpenesnsaTb pOJIb

TEOpUM B CTAHOBJIEHUM U PA3BUTUM | KJIETOYHOM TEOpUM B

6MOTEXHOJIOT M. 3HaueHMe | pa3sBUTUA

OMOTEXHOJIOTUM  IJII  PasBUTUS | OMOTEXHOJIOT UM

CeJIeKLIMM, CeJIbCKOTO XO3SI/CTBA,

MMUKPOOMOJIOTMUECKON

IIPOMBIIIIJIEHHOCTH, COXpaHEeHUS

reHo(oHa TJIaHEeTHI.

Ycmanoenenue

nocnedosamenvHoCcmMu (6e3

pucyHka)

3HaueHMe reHeTUKHM JIJIS MeIULIMHBI. | BHIABIATH: 3.1.2. bazoBbie
HacnencrBenHbie 60J1e3HM | HACIeOCTBEHHbIE UCC/Ied0BaTEIbCKIE
yeJIoBeKa, 170: IIPUYMHBI, | OOJIE3HN UeIOBEKa, IeCTBUS. YMETb
npodunakTMka. BpenHoe BiaMsIHME | UX TIPUUMHBI, yCTaHaB/IMBATb
MYTareHOB, aJIKOT'OJis, HAPKOTUKOB, | MICTOUHUKU CYIL€CTBEHHBIN

HMKOTMHA Ha reHeTUu4YeCKuin
allriapaT KJIeTKN. BaU_U/ITa cpeabl OT

MYTareHoB B
OKpY’Kalollen cpene

IpMU3HaK NJIn
OCHOBaHMS OJId

16 | 3arpsisHeHUs MyTareHamu. | (KOCBEHHO) CpaBHEHMS,
BbrIsiBIeHM € MICTOYHMKOB MYTareHOB KIaccuduranum u
B OKpY’Karolei cpefe (KOCBEHHO) U 006006111eHNS
OIlEHKAa BO3MOXHBIX TIOCTEICTBUM
UX BIAMSHUS Ha  COOCTBEHHbIN
OpraHu3M
Ycmanoenenue
nocnedosamenvbHoCcmu
PasHoob6pasne opranusMoB: | CpaBHMBATh (n | 3.1.1 ba3sosbie
OHOKJIETOUHbIE U | meJaTh BBIBOABI HA | JOTMYeCKMe NelCTBUS,
MHOTOKJIETOUHbIE; aBTOTpo(dbI, | OCHOBe cpaBHeHus | 3.1.2 bBasoBbie
reTepoTpodsbl, a3po06bl, aHAIPOOBI. | pa3HOOOPA3HBIX MCCIIeOBATETbCKIE
[TpymeHeHne O6MOJIOTUYECKUX | OPTaHU3MOB IEeMCTBYS,
3HAHUN B MPaKTUIECKUX 3.1.3 Pab6ota c
CUTYaLSIX, aHa/IN3 mHpopMmariyen,
9KCIIepUMEHTaTbHbIX TIaHHbIX 3.3.1.
(MmeTomosorus 3KCIIepUMEHTa), Camoopranmusanyst
(BBIBOIBI o pesyJbTaTamM YMeHMe olleHUBaTh
23, | aKCIiepuMeHTa U ITPOTHO3bI) TIIOCTOBEPHOCTD,
24 JIETUTUMHOCTb
MHbOpMaInmy;
CITOCOOHOCTDb U
TOTOBHOCTD K
CaMOCTOSITEIbHOMY
TIOMICKY METO/IOB
pereHns
MPaKTUYECKUX 3a7ad,
IPUMEHEHUIO
Pa3/IMYHBIX METOIOB
TTO3HAHUSI
27, | 3aKOHOMEPHOCTU 3HaTh CYIIHOCTD 3.1.1. basosble
28,2 | HacjIeaCTBEHHOCTH, X | 3aKOHOB JIOTMYeCKMe JIeCTBYS,
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9 LIUTOJIOTUYEeCKMe ocHoBbl. | (I'. MeHnpnens, 3.1.3. Pabora c
3aKOHOMEpPHOCTM  HacjaenoBaHMsl, | CLEINJIEHHOTO mHbopmanuen,
yctaHoBJieHHbIe ['. MeHpgenem, uX | HacJeqOBaHUS 3.2.

IIUTOJIOTMYECKMEe OCHOBbI (MOHO- M | T. MopraHa, KomMyHMKaTHBHbIE

IUTUOPUIHOE CKpelllMBaHMe). | TOMOJIOIMYECKUX YHUBepCabHbIE

3akonbl T. MopraHa: clierjieHHOe | psiioB B yueOHbIe TelCTBUS,

HacjemoBaHMe IIPU3HAKOB, | HAC/IEICTBEHHOM 3.3.2. CaMOKOHTPOJIb,

HapyllleHMe  CleIUVIeHUSI  T'€HOB. | MU3MEHUYMBOCTH, 3.3.1.

lenetuka mona. HacnegoBaHue | 3apofiblilIeBOrO Camoopranusanysi

MIPU3HAKOB, CIEIJIEHHBIX C ITOJIOM. | CXOICTBA; YMeTb aHaIM3MPOBATD

BsammopeiictBue reHoB. ['eHOTHMIT | GMOTE€HETMYECKOr0). | MOJYUYEHHbIE B XO[Ie

Kak IIeJIocTHast cuctema. I'eHetuka | PemiaTb 3amaun peleHns 3a1a4un

yejoBeka.  MeTogbl — M3YUYeHMS | Pa3HOM CJIOSKHOCTU pe3yJibTaThl,

reHeTMKM  dYejloBeKa.  PellleHne | IO IUTOJIOTUNA, KPUTUYECKU OLIEHNBATh

reHetTuyeckux 3agau. CocraBiieHUe | TeHETUKE UX OOCTOBEPHOCTb,

CX€eM CKpeIVBaHMs (COCTaB/ISITh CXEMBbI ITPOTHO3MPOBATh
CKpeIBaHmsI), M3MEHEHMEe B HOBBIX

Pewenue 3adau no yumonozuu Ha | SKOJOTUMU, YCIOBUSIX

npumeHeHue  3HAHUU 8  HOBOU | SBOJIIOLIUMN.

cumyayuu

Pewenue 3adau no zememuke Ha

npumeHeHue  3HAHUU 8  HOB0L

cumyayuu

Cucrema 1 MHOroobpasye OpraHM4eckoro Mmpa

TapctBo  bakTtepun, crtpoenue, | OnpemensiTh 3.1.1. bazoBbie

SKU3HEIESITeTbHOCTb, Pa3MHOKEHNE, | CTPOEHMEe U JIOTMYECKME IEeMCTBYSI.

posib B Tipupope. bBakTepuu - | HpuU3HaAKuU YmeHne

BO30YyIUTENN 3a00JieBaHMii | GMOIOTUUECKUX yCTaHaBJIMBAaTh

9 pacTeHMii, >KMBOTHBIX, UYeJIOBEKA. | 00 beKTOB: CYIIeCTBEHHBIN
[IpodunakTuka 3a60J1eBaHMIl, | KJIETOK MPOKAPUOT U | TIPU3HAK WIN
BbI3bIBAEMbIX OAKTEPUSIMU 9YKapMOT: OCHOBAHMSI JIJISI

XUMMUYECKUI COCTaB | CpaBHEHMS,
3adanue ¢ pucyHkom M CTpOeHMe opra KaccupuUKalum u
HOMUIOB 00600111eHNS
MHoroob6pasue opraHusMmoB. | 3HaTb ocobeHHocT | 3.1.1. bazoBbie
I'pu6s1, Pactenns. JKuBoTHBIE. crpoenust LlapcTBa JIOTMYECKMe NeMCTBUS,
Pactenus, I'puo6si, 3.1.3. Pabora ¢
Ycemanoenenue coomeemcmaeus JKuBoTHbBIE MHpOpMaImen.
dopmupoBaHue
10 HAay4YHOT'O TUIIA
MBbIILIJIEHMS, BJIafieHM e
Hay4YHOM
TePMUHOJIOTUEMN,
KJTFOUEBBIMU
MIOHSITUSIMU U
MeTOoIaMu
HapctBo  Pacrenust.  Crpoenue | 3HaTh ocobeHHocT | 3.1.1. ba3oBbie
11 | (TkaHwu, KJIETKU, oprasbl), | crpoeHus Llapctsa JIOTMYECKMe NeCTBUSI.

JKM3HeneAaTeJIbHOCTb n

Pacrenusa

VY craHaBianBaTh
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pPa3MHO>XeHIe PaCTUTEJIbHOTO

opraHyusMa (Ha npuMepe

ITOKPBITOCEMEHHbBIX pacTeHun).

PacnosHaBanue (Ha  pUCYHKax)

OpraHoOB PaCTEHMUII

Mmuoos+cecmaenHblii 8blO0Op (c

pUCyHKOM U 6€3 pucyHka)

MHuoroob6pasue pacTeHui. | 3HaTh OCHOBHBbIE

OcHoBHBIE OT/HeJIbl pacTeHuI.
Knacchl MOKPBITOCEMEHHBIX, POJIb

OTHeJIbI paCTeHI/Iﬂ

CYII€CTBEHHbBIN
IIPU3HAK WIN
OCHOBAHMS JJIsT
CpaBHEHMS,
KJIaccuuranmum u
06006111eHNST

11 | pacrenuit B mpupoge U KU3HU
yeJioBeKa
Mmuoos+cecmaenHblii 8blO0Op (c
pucyHkom u 6e3 pucyHka
MHuoroob6pasue opranusMmoB. | OnpeaensaTh 3.1.1. bazoBbie
3uauenne pabor K.JIuHHes u | mpMHAAJIEKHOCTD JIOTMYECKMEe IEeNCTBUS,
JK.b. JTamapka. OcHOBHBIE | BMOIOTUYECKUX 3.1.2. ba3oBbie
cUCTEMATUUECKUE 00BEKTOB K MCCIeq0BaTeIbCKIE
(TakCOHOMMYECKME) KaTeropmu: | onpeneeéHHOM IeCTBUS,
BU, PON, CEMENCTBO, OTPSH | CUCTEMATUUECKOM 3.1.3. Pabora c
(mopsmok), kmnacc, Tun (OTHOen), | rpyIme MHpOpMaIuen.
I[apCTBO; MX COMOAYMHEHHOCTh. | CTpoeHme u YcTraHaB/IMBaTh
12 Bupycel - HekserouHass ¢opMa | HpU3HAKU CYIEeCTBEHHBIN
KMsHu.  Mepbl  IpoUIAKTUKY | OMOIOrMIECKUX MIPU3HAK WIN
pacIpocTpaHeHus BUPYCHBIX | 00BEKTOB: BUPYCOB, | OCHOBAaHMSI OJISI
3a60J1eBaHMI OIHOKJIETOYHBIX U CpaBHEHMS],
MHOTOKJIETOUHbBIX KIaccuduramm u
Ycemanoenenue OpraHu3MOB LIAPCTB | 0000IIeHNS
nocnedosamenbHoCcmMu SKUBOW IIPUPOJIBI
(pactenmii,
SKMBOTHBIX, TPUOOB U
GakTepuin)
[TapcTBO JKusotHbie. | 3HaTh 0COOEHHOCTU
OnHOK/IeTOUHbIE u | ctpoerust  llapcTBa
MHOTOKJIETOYHbBIE SKMBOTHBIE. | JKMBOTHBIE
XapakTepuCcTuKa OCHOBHBIX TUIIOB
6eCIT03BOHOYHBIX, KJIACCOB
|g | WIEHVUCTOHOTHX, OcobenHoctn
CTpOEHMSI, SKU3HEeOesITeTbHOCTH,
pPa3MHOXKEHMsSI, POJIb B TIPUPOAE WU
SKU3HU UejIoBeKa
Ycmaunoenenue
nocnedosamenvbHoCMuU
XopaoBbie SKMBOTHbIE. | BBIABASTL MecTO U
XapakTepucTuka OCHOBHBIX | pOJIb  UeJIOBEKa B
19 | ¥maccos. Posb B mpupose U KU3HM | MpUpoAe;  POACTBO
yejoBeka. Pacro3HaBaHue  (Ha | yeJioBeKa d
PMCYHKaX) OpPraHoB M  CHUCTEM | MJIEKOIUTAIOIIMMU
OPraHOB Y SKMBOTHBIX SKMBOTHBIMM,  POJIb
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Pa3/IMYHbIX

Yemanoeanenue OpraHu3MOB B JKU3HU
nocnedosamenbHOCMU yesioBeKa
ITapcTBO ['pu6HI, cTpoenne, | 3HaThb ocobenHoct | 3.1.1. basoBbie

JKM3HenesaTeJIbHOCTb, pa3MHOKEHNE.

crpoenus LlapctBa

JIOrm4yecKkme ,ELefICTBMSI,

Wcnonb3oBanme rpuboB st | ['pubsr 3.1.3. Pabora c
MOJTyYeHUSI TPOAYKTOB MUTAHUSI U mHpopMmanuen,
JIEKapCTB. Pacno3snaBanue 3.2.

24 | cbemoOHBIX U SIAOBUTHIX TI'PUOOB. KomMMyHMKaTUBHbIE
JIvmmaHuky, "X pasHooOpaswue, YHUBepCabHbIe
0COBGEHHOCTH CTpOeHMs " yueOHble TeCTBUS
SKU3HEeIesITeIbHOCTH. Posb B 3.3.2. CaMOKOHTPOJIb,
MIpUpojie TpMOOB U JINIIIANTHUKOB 3.3.1.

Camoopranusaiiust
OpraHusm yejioBeKa " ero 310pOBbe
Tkanu. Crpoenue 1 | 3Hatp ocodoeHHoctu | 3.1.1. basoBbie
SKU3HEIESITEIbHOCTh ~ OPraHOB ¥ | OpraHmMsMa JIOTMYECKUE IEVCTBUS,
CUCTEM OpPraHoOB IIMIIEBApeHMs, | uesioBeKa, crpoenue | 3.1.3. Pabota c
IbIXaHMS, BbIZEJIEHNS. | U mHpopManyen.
PacriosHaBanme (Ha  pUCYHKax) | )kKuU3HenesTeJbHOCTh | DopmupoBaHue
13 TKaHel, OpraHoB, CUCTEM OpPraHOB OpPraHOB ¥ CUCTEM | HAYYHOI'O TUIIa
OpraHoB MBbIIIJIEHYSI, BJIafieHe
3adanue ¢ pucyHkom MIUIIeBapeHusl, Hay4HOM
IbIXaHVSI, BBIIEJIEHUS | TEPMUHOJIOTUEN,
KJTIOUE€BbIMU
TIOHSATUSIMU U
MeTOoIaMu
CTpoeHre u KU3HEIESITENbHOCTb | 3HATH ocobeHHocTH | 3.1.1. bazoBbie
OpraHoB ¥  CUCTEM OpraHOB: | OpraHmsMa JIOTMYECKMEe IeNCTBUS,
OTIOPHO-JIBUTATEIbHOM, TTOKPOBHOM, | YejioBeKa, ctpoeHue | 3.1.3. Pabora c
KpoBooOpaiieHusi, JuM@OOTTOKA. | U mHpopMariyen.
Pa3smHo)keHMe " pa3BUTHE | KU3HEOEeSATeJbHOCTb | Y CTaHaBIMBATh

14 | yenoBeka. PacnosnaBanme (Ha | OpraHOB U CUCTEM CYIIeCTBEHHBIN
pPUCYHKAaxX) OpPraHOB M CUCTEM | OpraHOB TIPU3HAK WIN
OpraHoB OCHOBAHMSI JIJISI
Ycemanoenenue coomseemcmaeus CpaBHEHMS,

KaccupuKalum u
00600111eHNS
BuyTpeHnHsin  cpega  opraHusMma | OmpenensaTb 3.1.1. BazoBbie
yeJIoBeKa. ['pymbr KPOBMU. | TPYIIIIbI KpPOBH, | JIOTMUYECKIE IeICTBYS,
[TepenuBanue KpoBu. VIMMYHUTET. | COBMECTUMOCTb, 3.1.3. Pabora c
OO6mMeH BellecTB ¥ TpeBpalleHue | pesyc hakTop U poJib | MHGOpMaIen.
SHEPTUMM B OpraHusMe YeJIOBeKa. | BUTAMUHOB B | YCcTaHaB/IMBaTh
15 | BuramuHel opraHusMe CYIIeCTBEHHBIN
TIpU3HAK WIN
MHnoscecmeeHHbiii 8blOOp (c OCHOBAHMSI [IJISI
pucyHkom u 6e3 pucyHka) CpaBHEHMS,
KjaccupuKalum u
00600111eHNST
16 | HepBHast u sHIOKpMHHAS cUCTeMbl. | 3HaTh ocobeHHOCTH | 3.1.1. bazoBbie
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HeiiporymopasbHas peryJisyst
MIPOIIECCOB SKU3HEIEeSI TeJIbHOCTU
opraHuMsmMa Kak OCHOBa  €ro

1IeJIOCTHOCTU, CBSA3U CO CpQ,I[OI?I

Yemanoenenue
nociaedosamenvHocmu

opraHmsma
YeJ/I0BeKa,
CTpOEHMSI,
SKU3HEeIesITeIbHOCTH,
BBICIIIEN

IIOBeIeHNSI

ero

HEpBHOM
JIesITeJIbHOCTU "

Ananusaropbl. Oprasbl YyBCTB, UX
posb B opranusme. CTpoeHue wu
byHKRIMNA. Boiciias HEPBHas

opraHusma

3HaTh 0COOEHHOCTU

YyeJioBeKa, CTpoeHHue

JIOTUYECKYe NeNCTBUS,
3.1.3. Pabora c
mHpopMmanyen.

Y cTaHaBaMBaTh
CYIIeCTBEHHbBIN
IIPU3HAK WIN
OCHOBAHMS JJIsT
CpaBHEHMS],
KyIaccuuranmum u
00600111eHNST

nesTenbHOCTb. COH, ero 3HaueHue. | aHaJIM3aTOPOB, Ux
16 CosHaHMe, mamsThb, SMOLMM, peub, | PyHKIUMU
MbltieHne. OCoO6eHHOCTM TICUXUKNA
yeJIoBeKa.
Ycemanoenenue
nocnedosamenvHocmu
JInuHas m oOlllecTBeHHas TurueHa, | OObACHATD:
3[I0POBBIN obpas SKU3HU. | OTpUIIATEIbHOE
[IpodunakTnka MHGEKLIMOHHBIX | BAUSHUE aJIKOTOJIS,
3a00J1eBaHMIA (BUpYCHBIX, | HUKOTMHA,
6akTepuaabHbIX, I'PUOKOBBIX, | HAPKOTUUECKMUX
16 | BbI3BIBAEMBIX SKMBOTHBIMM). | BEILIECTB HA Pa3BUTHE
[TpenymnpexxaeHmne TpaBMaTM3Ma, | 3apPOJIbIIIa YeJIOBEKa;
MIPUEMBI OKa3aHMsI ePBOM MTOMOIIM. | BAMSHUE MyTareHOB
Ha OpraHu3m
Ycemanoenenue yesioBeKa
nocnedosamenbHOCMU
OBOJTIONMS KMBOW ITPUPOIbI
Bun, ero xkpurepun. Ilonynsauus - | CpaBHUBaATh (M 3.1.1. basosrlie
CTPYKTypHasi eOMHMIIA BUAA U | JejiaTh BBIBOABI HA | JIOTMYECKMe AeVCTBUS,
3JIeMeHTapHas eAVHULA 3BOJIIOLMN. | OCHOBE CPaBHEHUS 3.1.3. Pabora c
MuKpO3BOTIONMS. O6pasoBanne | criocoObl MH(pOpPMaLMein.
HOBBIX BUJIOB. Crnioco6b! | BUmoobpa3oBaHus, dopmupoBaHue
17 BUI000pa30BaHMSI. CoxpaHeHne | Makpo- U HAYyYHOTO TUIIA
MHOT000pasusi BUAOB KakK OCHOBA | MUKPO3BOJIIOLIMIO, MBIIIJIEHNUS], BJIaZieHI e
YCTOMUMBOCTY 6GMOChepsI ITyTY ¥ HATIpaBJIEHUST | HAYYHOM
3BOJIIOLIUM TepMUHOJIOTUEA,
MHnoxcecmaenHwlli 6vl6op (paboma KJIIOUEeBbIMU
Cc mexkcmom,) MIOHSATUSIMU U
MeTOoIaMu
PasButue sBosonMOHHBIX uaen. | CpaBHUBATH (M 3.1.1. BazoBbie
3HaueHMe HSBOJIIOLMOHHOM TeOpUM | JeIaTh BBIBOABI Ha | JIOTMYECKME OelCTBUS,
4. HapsBuHa. B3anmocsssb | ocHoBe cpaBHeHust): | 3.1.3. Pabora c
IBVDKYILIMX CUJT 3Bostolmnu. Dopmbl | popmbl mHpopMmatyen.
18 | ecrectBeHHOrOo  OTOOpA, BUIbI | €CTECTBEHHOT'O YcraHaBIMBaTh
6OpPBLOBI 3a CyllleCTBOBaHMe. | OTOOpa, CYIeCTBEHHbBIN
CunTeTMUeCcKass TeOpusl 3BOJIIOIMNA. | UCKYCCTBEHHBIN U TIpU3HAK WIN
OneMeHTapHbIe (akTOpBI | eCTeCTBEHHBIN OCHOBaHMS JJIsT
9BOJIIOLINM. WccnenoBanus | oToop. CpaBHEHM,
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C.C. YeTrBepuxosna. Posb
9BOJTIOLIIOHHONM TeOpUI
Mmuooswcecmaennoiti evibop  (6e3

pUCYHKQ)

Y cTraHaB/IuBaTh
B3aMMOCBSI3I:
IBVKYIIMX CUJT
SBOJTIONNN, ITyTEN U
HaIpaBJIeHUI
9BOJIIOLIUM

KJIaccubuKan u
0000111eHNS

MakpoaBomonys. HampaBnenust u
nytu sBoonuu (A.H. Ceepiios,

CpaBHuBaTh (1
Jile/laTh BBIBOABI HA

3.1.1. bBasoBblie
JIOTMUeCKMe JeiCTBUS,

n.Nn. [ImanbrayseH). | ocHoBe cpaBHenust) | 3.1.3. Pa6ora c
buosornueckui nporpecc " | CITOCOOBI mHpopMaryen.
perpecc, apomopdo3, | BUA0oOpa3oBaHus, YcraHaB/IMBaTD
UOMoamarTarmsi, mereHepanysi. | Makpo- u CYIIeCTBEHHbBIN
[TprumHbl 6M0JIOTMUECKOTO | MUKPO3BOJIIONNIO, IIPU3HAK WIN
g |TPorpecca u perpecca. 'MmoTesbl | MyTH ¥ HAIMpaBIeHMs | OCHOBAHMS OJIST
BO3HMKHOBEHMSI >KM3HM Ha 3emsie. | SBOJIIOLNA CpaBHEHM,
OcHoBHbIE apomMopdo3bl B KjaccupuKalum u
9BOJIIOLIMM PACTEHUIM U SKUBOTHBIX. 0600111eHNS
YcnokHeHue SKUBBIX OpPraHM3MOB
Ha 3eMJie B IIpoILiecce 3BOJIIOLNUA
Ycemanoenenue coomeemcmeus (6e3
pPUCYHKQ)
[IpoucxosxkneHue yesjioBeKa. | AHaJIM3UPOBaTh: 3.1.2. bazoBbie
YesioBeK KakK BU, €ro MeCTO B | pa3jauMyHble TUIIOTE3bI | MCC/IeIOBATEIbCKIE
CUCTeMe OpraHMYecKOro  Mupa. | CYLIHOCTH KU3HH, IEeiICTBUSL.
I'unoTesbl MIPOMCXOXKAEHMS | IIPOUCXOKIEHMS YcraHaB/IMBaTh
yeJlOBeKa  COBPEMEHHOTO  BUAA. | JKM3HM, Pa3HbBIX CYIIeCTBEHHBIN
IBwKyiye  Ccwibl M 3Tambl | TPYIIT OPraHM3MOB M | IIPU3HAK WU
9BOJTIOLIUY yeJIOBeKa. | YeIoBeKa, OCHOBAHMSI JIJISI
20 | YenoBeueckue pachl, UX | 4eJIOBeYeCKUX pac, CpaBHEHMS,
reHeTUYeCKoe POJICTBO. | SBOJTIOLIAIO KIaccudukanum u
buocounanpHas npupoga yesoBeKa. | OpraHM3MOB 00600111eHNST
CoumanbHast ¥ IPUPOOHAsT Cpembl,
aganTamnysi K HUM YejIoBeKa
Ycmanoenenue
nocnedosamenvbHoCMuU
Oo61ebmonornyeckme Omnpepensath 3.1.1. basosrie
3aKOHOMEPHOCTH. 3aKOHOMEPHOCTMH, JIOTMYeCKMe AeCTBUSI.
YeJioBEK 1 €ro 3I0pOBbE. yMeHue paboTaTh C dopmupoBaHue
TabIMIIaMMy, HAay4YHOT'O TUIIA
21 Paboma ¢ mabnuyeii (c pucynkom u | Tpadmkamu, MbILIEHNS, BllajieH e
6e3 pucyHka) JuarpaMmMaMu, Hay4YHOM
I'YICTOTpaMMaMu, TePMUHOJIOTUIEA,
aHaJIM3MPOBATh KJTFOUEBBIMU
npeACcTaBIeHHbIe MIOHSITUSIMU U
IaHHbIE U MeTOoIaMu
O611e61onornyecKmne dbopmynpoBaThb 3.1.1. basoBbie
22 | 3aKOHOMEPHOCTMH. BbIBO/IbI, JIOTMYeCKUe IeCTBYS,

dbopmynupoBaThb

3.1.3. Pabora ¢
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AHanu3 sKcnepmHwviX OdHHbIX, 8 | AaHAJIU3 muHbopMauen
mabauuHol  uau  2paguueckoll | MpeaCcTaBJIeHHbIX OuennBaTh
¢opme JTaHHBIX IOCTOBEPHOCTD,
JIETUTUMHOCTD
nHopManmmn
IlokasaTesibCcTBa 3BOIOLMMU KUBOM | OOBSICHATH 3.1.1. bazoBbie

MIpUPOIbl. Pe3yabTaThl 3BOIOLNA:
MIPUCIIOCOOIEHHOCTh OPraHu3MOB K
cpenme oOuTaHus, MHOroooOpasue
BUIOB

O6obuieHue u npumeHeHue 3HAHUL

SBOJTIONNIO PACTEHUN
M SKUBOTHBIX
MCITOJIb3YS
6G1OJIOTMYECKIe
TEeOpMH, 3aKOHbI U
rpaBuia

JIOTMYECKMEe IEeCTBUS,
3.2.
KoMMyHMKaTUBHBIE
YHUBEpCAbHbIE
yueOHble TTelCTBUS,
3.3.2. CaMOKOHTPOJIb.

26 |0 uenogeke u  MHO2000pasuu dopmupoBaHue

0p2aHu3Mos HAay4YHOTO THUIIa
MBIIIIEHVS, BaieHue
Hay4YHOM
TepMUHOJIOTUEN,
KJIIOUEBBIMU
TOHSTUSIMU U
MeTOoIaMM

OKoCKUCTeMbI U MIPUCYILYE UM 3aKOHOMEPHOCTH

Cpenpl  obOuTaHMSI  OpPraHM3MOB. | BhIIBISATH 3.1.1. bazoBbie

OKoJIornyeckue (dakTopsl: | abMoTHUECKME U JIOTMYECKMEe IeCTBUS

abuoTuyeckue, 6MoTHIecKkue, | OuoTMYeCKue 3.1.2. ba3oBbie

aQHTPOIIOT€HHbIN dakrop. VX | KOMIIOHEHTbI 1iCClIeIoBaTeIbCKIE

3HauUeHue 9KOCUCTEM, IEeCTBUS,

18 B3aMMOCBSI3 3.1.3. Pabora c
OpraHu3MOB B MHpOpMaIuen.
9KOCUCTEME, YcTraHaB/IMBaTb
AQHTPOIIOTeHHbIE CYIIIeCTBEHHBIN
M3MEHEeHMS B TIPU3HAK WU
9KOCHUCTEMAX OCHOBAHUS [IJIST

buocdepa - rjo6asbHas | 3HATh ¥ IOHMMATh | CPaBHEHMS,
9KOCUCTeMA. Yuenne B.. | cymiHOCTD Kaaccudurauum u
Bepnagckoro o 6mocdepe. XKusoe | 6MoI0ormuyecKux 00600111eHNS
BEIIeCTBO, ero GbyHKIMK. | IPOLECCOB U
OcobeHHOCTH pacripefieJieHus] | ABJICHMUMN:
61omacchl Ha 3emJie. | KpyrOBOpPOT BeIECTB
18 | buosornuecknin ~ KpyroBOpOT ¥ | M TIpeBpaIeHNs
TpeBpallleHne sHeprun B 6uocdepe, | sHeprum B
poJib B HEM OPraHM3MOB pa3HBIX | 9KOCUCTEMAX U
1IapCTB. DBOIIOLMST 61ochepsI 61ocdepe, 3BOTIOLMS
61mocdepbl
MmnoscecmeeHHblli  evibop  (6e3
pucyHka)
['mobanbHbIE M3MEHeHUs B | AHaIM3UPOBATh:
6uocdepe, BbI3BaHHbIE | TJI0OAIbHBIE
18 | mesiTesIbHOCTBIO yesioBeKa | aHTPOIIOTeHHbIe
(HapyllleHMe O30HOBOTO 3KpaHa, | U3MeHeHMUs B
KUCJIOTHbIE [OOKIOM, TapHUKOBBIN | Ouocdepe
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abdbexkt u  ap.). IIpoGsiembl | pe3yybTaThl
YCTOMUMBOTO pasBUTUS O6Mochephl. | 6MOJOrMUeCKIUX
[IpaBwia moBefeHMs] B MPUPOIHON | SKCIIEPUMEHTOB,
cpelie HaOJIFOIEeHUI 110 UX
ONMCaHUIO
Mmuooswcecmaennoiti evibop  (6e3
pucyHka)
Okocucrema (6uoreoneHo3), eé | CocraBiasaTh cxembl | 3.1.1. basoBbie
KOMITIOHEHTHI: MPOAYIIEHTHI, | IepeHoca BelleCTB U | JJIOTUYeCKue OelCTBUS,
KOHCYMEHTbI, pelyIeHTbl, UX POJib. | SHEPTUHU B 3.1.3. Pabora c
BumoBasi ¥ mpocTpaHCTBeHHas | aKocucTemax (uenu | MHGoOpMalmen.
CTPYKTYPBI 9KOCUCTEMBI. | TUTaHUSI, TUILIEBbIE YcraHaB/IMBaTh
Tpoduueckue ypoBuu. Llenu u cetn | cetn) CYIL€CTBEHHBIN
g | TMTAHNMS, MX  3BEHDB. [TpaBuia IIPU3HAK WIN
9KOJIOTUYECKOM MpaMUIbl. OCHOBaHUS JJIs1
CocraBneHue  cxem  Iepemaun CpaBHEHMS,
BEIIeCTB ¥ SHeprum  (1lemen KIaccuduranum u
MTATAHMUS) 06006111eHMS
Ycemanoenenue coomsemcmeus (6e3
pPUCYHKQ)
PasHoobpasue 9KOCKUCTEM | AHAIM3UPOBATD: 3.1.2. basoBbie
(6uoreorieno3oB). CaMopa3BUTHE U | COCTOSTHUE MCCIIeIoBaTEIbCKIE
CMeHa 3KOCUCTeM. Y CTOMYMBOCTDb M | OKPYSKAIOIIEN CPebl, | AeMCTBYUS.
IMHaMMKa 9KOCUCTEM. | BiiMsiHME (PaKTOpPOB YcraHaBIMBaTh
buonornueckoe pa3HooOpa3sue, | pycKa Ha 300pOBbe CYIIeCTBEHHbBIN
caMoperyyisiiiMs ¥ KPYroBOPOT | UeJIOBEKa, TIPU3HAK WIN
90 |BeIeCTB - OCHOBA YCTOMYMBOTO | TTOCIeACTBUS OCHOBaHUS JJIs1
pasBuTus 3KocucTeM. [IpuumHbBI | IeSITETBHOCTU CpaBHeHM,
YCTOMUMBOCTY ¥ CMEHBI SKOCUCTEM. | YeJIOBEKA B KJIaccudukanum u
V3meHeHusT B 9KOCHCTeMaxX IO | 9KOCUCTEeMAaX 00600111eHNST
BJIMSTHMEM JIeSITe/TbHOCTM UesIoBeKa.
Ycemanoenenue
nocnedosamenbHoOCMuU
OYHKIMOHUPOBAHME SKOCUCTEM. AnanusupoBarhb: 3.1.1. BazoBbie
mHpopmaImio, JIOTMYECKUE IEVCTBUS,
AHanus sKcnepmHwviX OdHHbIX, @8 | TIPeICTaBIEHHbIE 3.1.3. Pabora c
29 mabnauuHoll  unu  zpacuueckoll | maHHbIE mMHpOopMaLuen.
¢dopme OuennBaTh
IIOCTOBEPHOCTb,
JIETUTUMHOCTD
nHbopMaun

B KM ETI'D no 6monorny noMmmMo MpeiMeTHbIX HaBbIKOB ITPOBEPSIETCS IIMPOKON KPYT
MeTaIpeIMEeTHbIX YMEHUI, HAaBBIKOB M CITOCOOOB JeSITe/IbHOCTU. B 9K3aMeHalMOHHYIO paboTy
BKJTIIOUEHbBI 3aJ]aHMs1, ITpeayCcMaTpUBalolie MOATOTOBKY OTBETA C MCIIOJIb30BaHMEM Pa3IMUHBIX
MCTOUHMKOB OMOJIOTMUECKOr0o cofepskaHus: Murpodotorpadmm, puUCyHKM, MOJMEIU, CXEMb,
TabauIbl, TpadMKyu, OMarpamMMbl, TUCTOTPAMMbI. YBeJMUeHME KOJIMYECTBA 3aJaHuil C
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MCITOJIb30BaHMEM M300paskeHuii OOBEKTOB ¥ IMPOLIECCOB TO3BOJIIET PasHOOOPA3UT CIIOCOOBI
MIPOBEPKY MeTarpeIMeTHbIX YMEHMI 00YUatOIMXCS.

YMeHusT y4anmxcst MCIOJb30BaTh Pa3MyHble MOAEIbHO-CXeEMATUUYECKIE CPEeICTBA IJIsT
TIpeACTaBIeHNS CYIIECTBEHHBIX CBSI3€M M OTHOIIIEHWH, TOTPEOYIOTCS IJIs1 BHITIOJTHEHNSI MHOTMX
3agaHuii, rae uHpopMauusl ImpeacTaBjieHa He TOJbKO B TEKCTOBOM, HO U IpaduuecKkon wuian
TabMuHOM (popMme:

—  yCTaHOBJIEHME TIOC/IefoBaTeIbHOCTH (6e3 pucyHKa) — Homepa Juani B KUM: 8, 12,

15, 20;

—  MHOXKeCTBEHHbIIT BbIOOD (6e3 pucyHKa) — Homepa auuumii B KUM: 1, 22,7, 11, 15;

— pabora c Tabauiiei (C pUCYHKOM 1 6e3 pucyHKa) — Homepa juanyu B KUM: 1, 21;

—  MHOYKECTBEHHbII BbIOGOD (C pucyHKOM) — HOMepa simaumu B KM: 2, 7,11, 15, 18;

—  yCTaHOBJIEHME COOTBETCTBMS (C pUCYHKOM) — HomMepa JuHui B KUM: 6, 10, 14;

—  aHaJM3 JaHHbBIX, B TaOJMYHOM My rpadudyeckoi Gopme — Homepa JimHui B KUM:
2,22;

— 3amaHue ¢ usobOpakeHMeM OMOJIOrMUecKkoro oobvekra — Homepa jnmHuii B KUM: 22,
25.

B KUMM EI'D> 2023 roma BK/IIOYEH MCCAEOOBATENbCKUI MOAYIb II0 TIPOBEpKe
MCC/IEIOBATEIbCKUX YMEHMI: BBIABMKEHME TUIIOTE3bl, OIpeAeseHe 3aBUCUMOTO U
He3aBUCMMOI'O IapaMeTpPoOB 3KCIepUMMeHTa, OIpefesieHe OTPUIIATeTbHOTO KOHTPOJS WU
HYJIeBOM TUIIOTe3bl, IUIAHMPOBAHME 3TANOB 3KCIepuMeHTa, (opmyJsiMpoBaHMEe BBIBOAOB Ha
OCHOBAaHUY TIOJTyYEHHBIX JAHHBIX U OOBSICHEHME pe3yJIbTaTOB JKCIepMMeHTa. Takue 3amaHust
MIOMMMO TpeJMETHBIX pe3yJIbTaTOB IPOBEPSIIOT NOCTVKEHME Y4YalllMMMUCS MeTarpeqMeTHBIX
pe3yJIbTaTOB — BjaZeHNe HaBblkaMM yueOHO-UCC/IelOBaTeNbCKOM AesaTeIbHOCTM.

BrirmosiHeHne 2K3aMeHAIMOHHOTO 3aJaHusl TpebyeT OT OOYyYaroIIMXCS YETKOCTU
MMOCTAHOBKM II€JIM M CAMOOPraHM3aluyM CBOEN JeSATeJIbHOCTM. YdUallMecs] TOJIKHBI
CaMOCTOSITEIbHO OLIEHUTD, KaKue 3aaHus M B KaKO MOC/IeJ0BAaTeTbHOCTY BbITIOIHSTD, UTOOBI
YJOXKUTbCS BO BpeMsi, OTBeIEHHOe Ha 5K3aMeH. MOXXHO BbIOMpAaTh ¥ BBICTPauMBaTh
VHIVBUAYAJIbHYIO COOCTBEHHYIO 0OPa30BaTEIbHYIO TPA€KTOPUIO, YUUTHIBASI OTPAHUYEHUST CO
CTOPOHBI APYTUX YYACTHUKOB U pecypcHble orpaHnveHus. B Hauase sK3aMeHa oOyuyaromyecs
IOJDKHBI BBITIOTHSITh 3afaHMsi, Ha KOTOpble OHM 3HAIOT UETKMEe OTBEThI, Jajiee BbIMOJHSITh
3a/laHusI, KOTOpble TPeOyIOT 60Jiee BBICOKONM KOHIIEHTpALMY BHMMAHMUS Y IMaMSITH, a CaMOe
CJIOXKHOE 3aJlaHye sKejlaTe/IbHO BbIMOJIHATh B KOHIIE 9K3aMeHa.

PexkomMeHganuum Aji1 cucTeMbl o0pasoBaumus ToMcKoi o61acTu
Pexomendauuu no cosepuieHCMB08aHuUd hpenoodasavusi yuebHozo npedmema ecem
obyuarouumMca:

- Yuumensam, memoduueckum o6seduHeHuam yuumeeli:

Pesysnbratet ['MIA-11 1o O6uosiormu TO3BOJISIIOT BbICKAa3aTb HEKOTOpbIe OOIIye
pEeKOMeHIalNY, HalpaBjeHHble Ha COBEPIIEHCTBOBAHME OpraHM3aluu U  METOIUKU
npernogaBaHus rnpeameTa «buosorusi»:

1) IlogroToBka K 3K3aMeHy [JOJDKHA OCYIIECTBJSTbCS He TOJbKO B  XOfe
MaCCHMPOBAHHOTO pellleHNs] BAPMAHTOB - aHAJIOTOB 3K3aMeHaIlMOHHbIX paboT, a, B OCHOBHOM, B
XOle TPaMOTHO OpPraHM30BaHHOTO Y4YeOHOro Tpollecca, B pe3yJbTaTe KOTOPOTO Y
obyuarommxcss GopMupyrOTCcsSI HeoOXOAMMbIe JTMYHOCTHbIE, TTpeAMETHbIE M MeTalpeaMeTHbIe
KOMIIETEHIIVIN.

HeobxomumMo  ymenuTb ~ OGosibllle  BHUMaHUSI  (OPMMPOBAHMIO  CAEAYIOIINUX
MeTanpeaMeTHbIX YMEHUN:

- yMeHMe pa3BepHYTO ¥ JIOTMYHO M3JIaraTh CBOKO TOUKY 3PEHMS C VMCIIOJIb30BaHMEM
SI3bIKOBBIX CPEJICTB;
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- yMeHMe T[IepeHOCUTb 3HaHMs B IIO3HABaTeJbHYIO U MPaKTUUECKYI0 00JacTb
JKU3HEJ e TeTbHOCTH;

- yMeHMe aHaJIM3MpPOBaTh IIOJIydYeHHbIe B XOJe pelleHMs] 3a[a4u pPe3yJIbTaTbl,
IIPOTHO3MPOBATh M3MEHEHVE B HOBBIX YCIOBUSIX;

- yMeHMe BBISIBJATh NPUUMHHO-CIEACTBEHHbIE CBSI3M, HAXOOUTb apryMeHThbI IJsi
IIOKa3aTeJIbCTBA CBOUX YTBEP KO EeHMIA.

Heob6xomyMo BBIKITIOUNTH B IIporiecC OOydYeHMs] CJaeAyloliye TeXHOJIOTUM [AJIst
dbopMupoBaHus  MeTanmpeAMEeTHbIX YUeOHBbIX: TEXHOJOTMM COBMECTHOTO OOy4YeHUs;
TEeXHOJIOTUM MWCCIeA0BaTe/IbCKOM HesATeJbHOCTU; TPOEKTHOM [esiTeIbHOCTU; MPOOJIeMHO-
IMAJIOTMYECKOM TEXHOJIOTUI; UTPOBOV TEXHOJIOTUH U JIP.

2) PaumoHasbHBIM IMOAXOAOM K TIOATOTOBKe oOyvarommxcsi K EI'D  gBnsercs
CUCTeMaTHMueckoe M3yuyeHMe TeOpeTMUeCKOro marepuayia Mo KaxkgoM Teme, pacCMOTpeHMe
BCEBO3MOKHBIX METOJOB pellleHMs] PasjIMyHbIX TUIIOB 3a/ay, UX OTpabOTKa MyTEM pelleHMUs
6OJIBIIIOTO KOJIMYECTBA 3amaHui. [IpMyéM MOATOTOBKY K WMTOTOBOM aTTeCTalluy CJIeIyeT
MTPOBOAUTD HA MPOTSDKEHMM BCETro mepuoaa ooyueHus B IIKOJIe.

3) Heobxomumo BHenpeHue 3(PGdEKTUBHBIX MEXaHM3MOB TEKYIIEero U pybeskHOro
KOHTPOJII — Ha IIIKOJbHOM YPOBHE, 4YTO [acT BO3MOXHOCTb OTCJIE€KMBATb Ppe3yJIbTAThI
00yJarIIMXCs MO Hanmbosiee BasKHBIM TeMaM Kypca, 4epe3 pasIMIHbIN BUJ OMarHOCTUYECKME
M TIpOBepOYHble PabOThl, U CBOEBPEMEHHO KOPPEKTMPOBATh YPOBEHb YCBOEHMSI M3y4aeMOro
Marepuasa.

4) HeobxomyMo 3apaHee TO3HAKOMUTH OOYYAIOIIMXCSI C KPUTEPUSIMM OLIEHMBAHUS
pa6otr EI'D. B mpoiiecce obyueHusi Takke cjiefyeT OLIEHMBATh AMArHOCTUUYECKMe pabOThI,
cnenys kputepusim EI'D.

5) Tlpu usyueHuu OMOJOTUM BaXXHO OOPaTUTh CaMOe IPUCTaJbHOE BHMMAaHME Ha
MTOBTOpEHME U 0000I1IeHNe MaTeprasa, M3y4YeHHOTO B OCHOBHOM I1KoJIe. Tak, Mpy MOBTOPEHUN
pasgenoB «Pactenus», «bakrepuu. I'pubbl. JIumanHukn», «KuBoTHbIe» 0coO0Oe BHMUMAaHME
cienyeT yOeluUTb BOMpPOCaM CUCTEMAaTMKM, a TakKKe XapaKTepHbIM IpU3HAKaM CTPOEHUs U
SKU3HEIESTETbHOCTY OPTraHM3MOB PasHbIX IIAPCTB XMBOI MPUPOALI. MaTepuas 3Tux pasmesioB
IOCTaTOYHO OOBEMHBIN, TOITOMY €ro 3akpervieHue U TOBTOpeHMe, I1ieecooOpasHO
OCYIIECTBJISITh C UCIOJIb30BaHMEM CPaBHUTEJbHBIX Tabsnil, Kak LlapcTB meskay coboit, Tak u
TaKCOHOMMYECKMX T'PYIII BHYTPU OTAEeIbHbIX LlapcTs.

[Ip TOBTOpEHMM OCHOBHBIX TIOJIOKEHMI OMOJIOTMUECKMX 3aKOHOB, TEOPUM,
3aKOHOMEPHOCTEN, TUTIOTe3; CTPOeHMEe U MPU3HAKMU OMOJIOTMYECKUX OOBEKTOB; COBPEMEHHYIO
6MO0JIOTMUECKYI0O TEepMMHOJIOTMIO HeoOXOAMMO OOpaTUTh BHMMAaHME Ha HeJZOCTaTOYHO
YCBOEHHbBIE 3JIEMEHTBHI:

- yMeHMe YCTaHaBIMBATh COOTBETCTBME TO pasgeny «KuBou oOpraHmsm Kak
6uosiornueckasi cuctemMa. 3aKOHOMEPHOCTM HaCJAeNCTBEHHOCTU U M3MeHuMBOCTU. Cesiekuusl.
buorexHosorusi»;

- yMeHMe YCTaHaBIMBATb COOTBETCTBME (C PUCYHKOM U 06e3 pUCYHKA) II0
comepskaHuio pasmena «MHoroobpasme opraHusmMoB. bakrepum. ['pubnl. Pacrenus.
JKusoTtHble. Bupychi»;

- yMeHMe YCTaHaBJIMBAaTb COOTBETCTBME (C PUCYHKOM ¥ 06e3 pucCyHKa) IO
pasgeny «Opranmsm desoBeka. TkaHu. CTpoeHMe U XMU3HENESITEeJTbHOCTb OPTaHOB M CUCTEM
OpraHoOB».

6) CpaBHUTeJbHBIM aHaIM3 KauecTBa BBITIOJHEHMS 3a[laHMIA TTIEPBOM M BTOPOU YacTei
TIOKa3aJl, YTo B OOJIbIlIell Mepe BHMMaHMe yaessieTcsl u3ydeHunio Teopun. Ha ypokax ciemyer
BBECTM B MPAKTUKY TUIIOBbIe 3afaHMsl Ha aHaAM3 BU3YIbHOM MHMOpManuuM U 3amaHus,
dbopMmupyromye ymeHus: paboTtaTb CO CXeMaMM, PUCYHKaMM, MOIEJISIMU, CTAaTUCTUUECKUMU
TabmuaMy, rpadukaMy, TEKCTOBOM  Ouosiormueckon  mH@opMmaimeinn. Heobxommumo
MCIIOJIb30BaTh MPUEMbI aKTMBAIMM TO3HABATE/IbHOM OESITeTbHOCTY OOYUaloIIMXCsl: CO3HaHue
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MpO6JEMHON CUTyalUMM, MCIOJb30BaHME OMOJIOTMYECKUX 3afau, COCTaBJIeHME CXeM, MOMCK
MHbOopMaIK B MPeIJIOKEHHbIX UCTOUYHMUKAX.

Hauubii ¢popmar paboThl OymeT pasBUBATh Yy OOYYAIOIIUXCS YMEHUS OOBSICHSTD
SIBJIEHMSI WM TIPOIIeCChI, TMPUMEHSITh 3HAHMSI B HECTAHAAPTHOM CUTYyalluy, aHAJIU3UPOBAThb
aKkTyaJbHYI0 OMOJIOTMUECKYIO0 MHGpOpPMAIMIO, YCTAHABAMBATb COOTBETCTBUSI  MEXOY
CYIIeCTBEHHbIMM UePTaMU, TIPM3HAKAMM U3YUEHHbBIX SIBJIEHUN ¥ OMOJIOTMYECKMMY TEPMUHAMMU,
TTOHSTUSIMA.

7) Ilo BO3MOKHOCTM YBEJMYUTb PabOTy C HATYpPHBIMM CpeICTBaAMU OOYUYEHUS
(bororpapum, myssku, repbapum M Tp.), a TaKKe peasn30BbIBaTh pasjnMuHble (GOPMbI
6MOJIOTMUECKOTO 3KCIIEPUMMEHTA B COYETAaHMM C HAIJISIAHO-TIPAKTUYECKMMM CPeICTBaMU
00yueHus1 GUOJIOTUNA.

8) O6yuaromyuMucs B HeIOCTaTOUHOM O0ObEMeE M3yUeHbl TEMbI, CBSI3aHHbIE C MUKPO- U
MaKpO3BOJIIOIMEN, SIBJIEHMUSIMM TMapajjiefn3Ma UM KOHBepreHiuu. B rnpenomaBaHumu 6mosiorumn
cieAyeT TMOBBICUTH BHMMAaHME K M3YUEHMIO OOyYaromMMMCS 6a30BbIX KaTEropuil M TOHSITHUIA,
BBIPAOOTKY Yy HMUX YMEHUI CBSI3bIBATh TeOpETUUECKMEe 3HAHUSI C SIBJIEHUMSIMM OKpYKaloIlein
IeMICTBUTEJIbHOCTY, WMHTEPIIPeTupoBaTh UHGOPMALMIO, CUHTE3UPOBATh OUOJOTUUECKNE
3HAHMS, U3BJIEUEHHBIE U3 Pa3HbIX MICTOYHMKOB.

Heob6xomuMo yCUIUTh MHTETpalyio Kypca 6MOJIOrum C APYTMMM IITKOJIbHBIMY KypPCaMu,
HampuMep, XUMuu, reorpadun, GU3NKU U OPYTUX, a TaK)Ke BHYTPUIIPEIMETHYIO MHTErpaIyio
B Ipoiecce obydeHUs! (OTHEIbHBIX TEMATUUECKMX PasfeioB MEXAY COOOM U 3JIEKTUBHBIX
KYpPCOB CUHTErpajbHbIM KypcoM Omosiorun). [ perieHus MOCTaBA€HHBIX 3a/1a4 MTpUMeHMMa
MIPOEKTHAs] TEeXHOJIOTMsl, OpPMEHTMPOBAHHAsI HAa AaKTUBHYK CaMOCTOSITEJIbHYIO PaboTy
00YyYaIoIINXCS.

9) [lyiis moBbIllIeHNsT KayecTBa ITOATOTOBKM K 3K3aMeHY HeOOXOIMMO MCIIOJb30BaTh
MEeTOIMYECKIEe PEKOMEHAAIMM [IJIST YUYUTEJIEeN, TOATOTOBIEHHbIE HA OCHOBE aHA/IN3a TUITMYHBIX
ommbok yuactHukoB EI'D Tekymiero ropma, yueOHO-mMeTOomMYecKuMe MaTepuabl OJIst
npefcenareyieil ¥  WIEHOB PErMOHaJbHBIX IPEeIMETHbIX KOMMCCUM, METOAMUYECKUe
pPEKOMEeHAAIMM [IJISI YUUTEsIeN MO MPeroJaBaHuI0 yUYeOHBIX MPEIMETOB B 0Opa30BaTEIbHbBIX
OpraHmu3alusax C BbICOKOM [OJieii OOYydYarmolIMXCS C pUckaMy YyuyeOHOM HeYCIeITHOCTH,
BUIEOKOHCYIbTaIMM 11st yuacTHUMKOB EI'D (cant OUIIN: https://fipi.ru/).

10) O6patuth 0ocob60e BHMMaHME Ha IperofaBaHue M KOHTPOJIb 3HAHUIA TIPpY U3YUYEeHUN
TakuMx pasgenoB, Kak «Pacrenms», «bakrtepun. ['pubbl. JIumaiHukn», «KUBOTHbBIEY.
BHumaHue ciiefyeT yOeJUTb BOMPOCaM CUCTEMAaTMKM, a TakKe XapakTepHbIM IpU3HaKaM
CTPOEHUS U >KU3HEAESITeIbHOCTY OpPraHM3MOB pasHbIX IIApCTB JKMBOM TpupoAbl. Marepuan
3TUX pas3fejoB [OCTaTOYHO OOBEMHBIN, II03TOMY €ro 3akpellieHue U IIOBTOpPEHMUE,
1[eJIeCO06Pa3HO OCYIIECTBJATh C WMCIOJIb30BaHMEM CpaBHUTENbHBIX Tabiuil, Kak lLlapcTs
MeXXIy COO0M, TaK ¥ TAKCOHOMMYECKMX TPYIIIT BHYTPU OTAEIbHbIX LlapcTs.

- MyHuyunanvHeiM op2aHam ynpasieHus o6pa3o8aHuem:

[TpoBecTm aHanm3 pesynabraroB EI'D, BbIABUTHL IepeueHb 0Opa3oBaTeIbHbBIX
opraHmusaiui, MpoJeMOHCTPMPOBABIINX HauboJiee BbICOKME U HU3KMe pe3dysbTaThl EI'D 1o
yuye6HOMY IMpegMeTy.

O6ecreunTtnb obMeH MpaKTUKaMU 06pa30oBaTeTbHbIX OpraHu3aIui,
MIPOJIEMOHCTPUPOBABIIIMX Haubosiee BbICOKMe pesyabTaThl EI'D ¢ ob6pa3oBaTenbHbIMU
OpraHu3aIysIMy, MPOAEMOHCTPYPOBABIIMMYM HU3KME pe3yJIbTaThl 110 YUeOHOMY IIpeaMeTy IIpu
noaroroBke K EI'D roxa c 11e/1610 MOBBIIIIEHNS PE3YJIbTATOB MOC/TIEIHMX.

OGecreunTh yyacTe YUYUTEJeN B MEpPONPUSTUSIX PA3HOTO YPOBHS, IOCBSIIIEHHBIX
noaroroske K EI'D nmo 6uostornn.
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CnaHupoBaTh Ha MYHUIMIIAJIBHOM YPOBHE CUCTEMHYIO METOAMYECKYIO TMOJIEPKKY
HeNpepbIBHOTO IMpO(eCcCMOHaAIbHOTO pocTa yuuTesass (HAaCTaBHUMYECTBO, <«TOPU3OHTAIbHAS
Koomepauusi» u 1p.).

Pexomendayuu no opzanusayuu Jugpgepernyuposannozo o0OyueHUs WKOJIbHUKO8 C
pPA3HBIMU YPOBHAMU hpedMemHOL N0020mMo8KU:

-Yuumenam, memoduueckum o6veduHeHUIM yuumeneu:

C uenbto opranmsauum auddepeHIMPOBAaHHOM MOATOTOBKY 00YUYarOIMXCs K 9K3aMeHY
HEeOOXOIMMO BBISIBUTh MPOOEJbl B 3HAHMUSIX IIKOJIBHUKOB. [IJIsI 3TOr0 HEOOXOAMMO ITPOBECTU
CTApTOBYIO IOMarHOCTUKY IO Kypcy OMoJjiormy, a TakKKe B TeueHMe Yy4eOHOro roja
HEOJHOKPATHO TPOBOAMUTL pas3Hble BUAbl pabOT sl OMpeneseHus IWHAMMUKM YPOBHS
MOATOTOBKM K 9K3aMeHaM ¥ KOPPEKTUPOBKM U3yUYeHMsI ¥ TIOBTOPEeHMsI yueOHOro MaTepuaia.

[Ipu mpenopaBaHuM 6MONOTMM HEOOXOAMMO OPraHM30BBIBATH AubdepeHIMpOBaHHOE
oOyueHMe C y4yeTOM MHAVMBUIYAJbHBIX BO3MOXXHOCTEM M CHOCOOHOCTel obyuarommxcs. Ha
ypoKax 6MOJIoTUM PEKOMEHAYETCsl OpraHn3oBaTh aAuddepeHIMpoBaHHOe 00yUueHNe yepes:

1) copepxkaHme yuyeGHOro Matepuasna (pasHbIM TIpynrIamM peodsiIT IpepjararoT IJjs
YCBOEHMSI pa3Hble yueOHbIe CBEIeHMS);

2) pasHbIe BUIBI IeSITeTbHOCTY;

3) BbINOJIHEHME paOOT pa3HOM CTeNeHU CJIOSKHOCTU, HO OJJHOT'O BU[IA;

4) MHOMBUIYyaJbHbIe OOpa3oBaTe/ibHble MapIIPYThl 0OYUAIOIINXCSI.

[Tpn opranmsanym auddbdepeHIPOBaHHOTO OOy4YeHMs] TIO MOATOTOBKM K cmade EI'D
YUUTENI0  HeoOXOAMMO  MpPOoaHaJIM3UPOBAThb  pe3yJbTaTbl  TeKYylllel, TeMaTUUeCKOM,
MIPOMEKYTOYHOM, WTOTOBOM OILIEHKM C 1[eJbl0 BBISIBJIGHUSI TUIIMYHBIX 3aTpyIHEHWUN
obyuarommxcs. [Ipy mpoBemeHny KOHTPOJISI 3HAHUM C MCITOJIb30BaHMEM KaK TPaAUIIMOHHBIX,
TaK M TECTOBBIX [OMATHOCTUYECKUX pPAOOT cJiemyeT 0O0s3aTeNbHO OCYIIECTB/ISITh aHaIu3
JOOIMYIIEHHbIX 00YUYaIOIIMMUCS OIIMOOK U BbISICHEHME UX TIPUUMH.

[Tpu opranusanum nuddepeHIIPOBaHHOTO 00yUYeHMsT HEOOXOAMMO BbIAEUTD IPYTIIBI C
6a30BbIM, TIOBBIIIIEHHBIM ¥ BBICOKMM TEKYIIMMM YPOBHSIMM O0O0y4YeHHOCTM Omosornu. Kaskmoi
rpyrne mpeajaraTh 3aiaHusl, KOTOPbIe YUYUTHIBAIOT YPOBEHb TOTOBHOCTH TI0 TIpeIMeETY.

[Ipy pabore ¢ yyaMMMUCSI C HU3KMM YpOBHEM TOTOBHOCTM K 3K3aMeHY
OCHOBHOE BHMMaHME CJIeIyeT VAEJSITb ITOBTOPEHMIO OMOJIOTMUEeCKOTO Marepuasa 3a
BeCh KypC, KOTOpO€ COIPOBOKIAETCS OO0SI3aTeJIbHBIM  BBITTOJTHEHMEM KOHTPOJIbHBIX
3aaHui  6a30BOTO U TOBBbIIIEHHOrO YypoBHei. C  3TuMM yYyalIMMMUCS Heobxomuma
IOTOJTHUTEJIbHAsT paboTa ¢ TeOpeTUYECKUMM MaTepuasioM, BbITTOJTHEHNE OOJIbIIIOTO KOJMYeCcTBa
3alaHni, TPeOYIOMMX OTPabOTKYy HaBbIKa BBITIOJIHEHMS 3aJaHUIM TIO0 aJrOPUTMY B TUITOBON
yueOHOM CUTYaIIUN.

HOns  obyualommxcs ¢ 6a30oBbIM ypOBHEM T'OTOBHOCTM OoJjiblliee  BHMMaHMeE
yOensiTb YTJIyOJIEHHOMY IIOBTOPEHMIO Marepuasia, KOTOPbIM He M3ydyaeTcsl B paMKax
6a3oBOoro Kypca OMOJIOTMM B CTapllleil IIIKoJie, HO 00si3aTeqbHO BKIouaercss B KUM
EI'D mo 6mosoruu, B 4YaCTHOCTH, pasmesbl «MHoroob6pasme opranmsMoB» u «OpraHusm
yejioBeka». B xome BbIMOSHEHUSI 3afaHMIl CO3JaBaThb YCAOBMS, B XOJe KOTOPBIX OT
yuaimxcss ¢ 0a3oBbIM YpPOBHEM TIOJATOTOBKM TpeOyeTcsl TMpOsIBJeHMEe YMeHUs SICHO,
JIOTMYHO ¥ TOYHO M3jaraTb CBOIO TOYKY 3pEeHMSI MpM OTBeTe Ha 3aJaHue C Pa3sBEPHYTHIM
orBeToM. C 3TUMM yyYaIlIMMMUCS HeOoOXomyuma HOIMOJHUTENbHAs paboTa C TeopeTUUeCKUM
MaTepuasoM, BBIMOJHEHME OOJIbIIOrO KOJMUYECTBa 3aJaHMi, TPeOyIomuUX OTpaboTKy HaBbIKa
BBITIOJTHEHMSI 3aJaHUM 110 aJITOPUTMY B TUIIOBOM yUeOHOM CUTYaLUMN.

HOnst  obOyualommxcss C  TOBBIIIEHHBIM  YPOBHEM  T'OTOBHOCTM  HEOOXOAMMO
npeajiaraThb 3aJaHus TOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI C BBISIBJIEHMEM M MCIIpaBJIEHMEM
IoMyllleHHbIX ommbok. (OOpaimiaTh BHMMaHME Ha OIIMOKM, CBSI3aHHble C HEBEpPHOM
TPaKTOBKOM TeKCTOB 3agaHmii BTopou dvactu KWMM EI'D, pasBuBatb yMeHUSI CTaBUThb
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BOIIPOCHI K TMPEIJIOKEHHOVW B 3amaHuM MHGOPMAaLMM, SICHO, JIOTMYHO UM TOYHO OTBevYaTh
Ha IIOCTaBJeHHble B 3aJaHMM BOIPOChI, a TakKke Ha BOIPOCHI, KOTOpPble Ha OCHOBE
comepskaHMs 3amaHuii cHOpMYJIMPOBAT caM ydyaimiics. [T OCBOEHMSI pellleHusT 3aJaHuil
BBICOKOI'O YPOBHSI  CJIO(KHOCTM MOKHO PEKOMEHJOBAaTh MCIOJb30BaTh  pas3jIMyHbIE
MEeTOIMYECKMe IIPMEMbI: IPU OOBSICHEHMM peIlleHMs MCIIOJIb30BaTh TIpaduuecKkue CXeMbl,
OTpakalollyie BCe JIOTMYECKMe IIIarX M BCe CChUIKM Ha IPOLIECChl U SIBJEHMS IJISI KaXKIOro
JIOTMYECKOTrO I1Iara; OpraHmM3anyio paboThl B MaJIbIX I'PYIIIAaX MO KOJUIEKTMBHOMY OOCYsKIEHMUIO
" BbIpaOOTKE TOJIHOTO PellleHNs]; YCTHbIE OIIPOChI 0OYUaIOIIero xapakrepa

Ilns o6yvarolMxcs C BBICOKMM YPOBHEM T'OTOBHOCTM ITIOBTOPEHME OMOJJOrMYecKOro
MaTepuasia HeoOXOOMMO OCYIIECTBJSITh C MCIOJb30BaHMEM 3aJaHuii BBICOKOTO YPOBHS
CJIOXHOCTM M aHaJIM30M Pa3BEPHYTHIX OTBETOB, KOTOpble MPemJIararoT ydallyecs.
Co3maBaTh yQJIOBUSI, TpeOyiolmye OT ydyalmxcsl INTyOOKOro aHalimsa COOepsKaHMs
3aganuii, 95(Q@eKTUBHOrO IIOMCKa pelleHus] IpoOJieMbl, coAepsKalllencss B 3aJaHUN.
OO6pamath BHMMaHME Ha BOIIPOCHI, IPEIJIOKEHHbIE B 3aJaHUM B HESIBHOM BUIe, HO
Tpebylollye 00s13aTeJIbHOTO PacCMOTpPEHMs] B XOfe oTBeTa. 1o pe3ysbTaTaM BBITIOJHEHMS
3alaHM}A BBICOKOTO YPOBHSI CJIOKHOCTM BBITIOJIHSIETCS pa3bop TUIMYHBIX OIIMOOK C MX
MICITPaBJIEHMEM.

Boimenutb B OTAenbHBIM OJIOK IJI1 IOBTOPEHMSI K 5K3aMeHy MaTepuajbl pasziesia
«OpraHusm uejioBeKa», TeMbl IO «MHOroo6pasmuio OpraHMyeckoro Mmupa» C
XapaKTepUCTUKaMy OOBEKTOB U MPOLIECCOB UX JKU3HEHEesTeJIbHOCTHU, U3 pasgesna «PacreHus»
chenath akieHT Ha TeMbl: «®Dortocuures», «Tpancrmmpauys u TpaHCaSIMs», 0COOEHHOCTH
CTPOEHUSI ¥ >KU3HEOesSTeJbHOCTM OpraHM3MOB pasHbIXx lLlapcTB ¥ Tpymm; CTPYKTYD,
YUYaCTBYIOIIMX B 0Opa3soBaHMM TKaHel OpraHus3Ma pacTeHMS M CEMEeHM, MX Habop XpOMOCOM,
MeXaHM3Mbl 3BOJIIOLIMOHHOIO IIpollecca, SKojorndyeckue (GakTOpbl M UX BJIMSHME Ha KUBBIE
OOBEKTHI.

- AOmuHucmpayuam o6pasosamenbHblx Op2aHU3aAyUll:

B ycinoBusax pasgeneHus oOpasoBaTeIbHBIX MPOrpaMM II0 OMOJIOTMM Ha OCHOBHOM
6a30BbII ¥ YIayOJIEHHBIM YPOBHM, [OJKHBI OBITh CO3[aHbl YCIOBUS [JI1 TOJyYeHUS
COOTBETCTBYIOIIMX 3HAHUI M YMeHUI, GOPMUPOBAHMS M PA3BUTUSI HABBIKOB aOCTPAKTHOTO,
JIOTMYECKOTO M €CTECTBEHHO-HAyYHOTO MbIIIIJIEHMS.

Il MOTMBMPOBAHHBIX YYAIIMXCS HEOOXOAVMO OOEeCIeUUTb CEPhe3HYI0 BHEYPOUHYIO
paboTy 1o PYKOBOACTBOM  IIOATOTOBJIEHHBIX  IIpeIofaBaTesiell MM BBeAEHUE
(dakyJIbTaTUBHBIX 3aHATUIL. PaccMOTpeThb BO3MOKHOCTb OpraHM3aluy JOIOJHUTEbHBIX
saHATUM A cpaonmx EI'D mo 6mojorum ¢ TeM, UYTOOBI [JOBECTM YpPOBEHb 3HAHUI
BBIITYCKHMKOB 0a30BBbIX KJIACCOB M3YUeHUsS OMOJIOTUMM OO YIIYOJIEHHOrO, VYIYYIIUTD
MIPAKTUYECKYIO MOATOTOBKY BbIITYCKHUKOB.

Oka3aTb COMENCTBME YUUTENIM-TIpEAMETHUKAM IIPU IMPOXOKIEHUM VMU ITOBBIIIIEHMS
KBaIMPUKAIMM U IPOBEAEHMM TOTTOJTHUTEIbHBIX BHEYPOUHBIX 3aHSITUIA.

[IpemocTaBUTh BO3MOKHOCTb YUMUTESIM IMOCEIIATh OOyYarolye ceMUHAPhl U MOI00HbIe
MEepOIIPUSITHSI.

- MyHuyunanvHbim op2anam ynpasjieHus 06pa3oeaHuem:

OprannsoBaTb OOMEH MHEHUSIMU YUUTesIeil OMOJIOTUM B paMKax MEXMYHUIIUIIAIbHOTO
B3aMMOJIEMCTBMS TI0 HamboJjiee CJIOXKHBIM BOIIPOCAM, BO3HMKAIOIIMM B XO#A€e ITOJATOTOBKU U
npoBeneHnu Tpouenypbl EI'D, KoTopble MMeIOT HeNOCpeACTBEHHOe OTHOIlIeHMe K
CoZlep>kKaHMIO JesITeIbHOCTU KaXKJIOTO YUUTE IS,

OpranusoBaTb 06MeH OIBITOM C YUMUTEISIMU IIIKOJI, TTOKA3aBIIMX BbICOKME Pe3yJIbTaThbl
Ha EI'D, njig ucrosib3oBaHMs UX OIbITa IIPU MOJATrOTOBKe obyuatonyxcs K EI'D mo 6uosorum.
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Pexomendayuu no memam 0ns obcyxcdeHus |/ obMeHa OnvlMOM HA MemoduuecKux
006BeduUHEHUAX yuumeneli-npedMemHuKoa

CnenpyanucraMm MYHUIIATIATbHBIX METOOMUYECKUX CITYKO, IIKOJbHBIX METOAMYECKUX
00beAVHEHNI YCWJINTh pPabOTy IO METOAMYECKOMY COIPOBOKIEHUIO IMPOdeCcCMOHaTIbHOTO
pPasBUTHS MeJArornyecKux paboTHUKOB:

[TpoBecTy paboOThI MO OOGOOIIEHMIO U TPAHC/SIMIO MHHOBAIMOHHOTO M YCIEIIHOTO
ONbITAa TIPUMEHEHNEe AaKTUBHBIX MeTOAUK AudbepeHIPOBaHHOTO OOyYEeHMS IIIKOJbHUKOB
610JIOTMM C pa3HbIM YPOBHEM MTPEAMETHONM MOATOTOBKMA.

[TpoBecTu pabOTHI MO COOTHECEHMIO IOYPOYHBIX IJIAHOB 0a30BBIX M YTTyOJE€HHBIX
KypcoB 6mosiorun ¢ mposepsieMbiMy Ha [IA ymeHMSIMM M KOMIIETEHIMSIMU, KOPPEKTUPOBKY
TIJIAHOB HAa OCHOBE IMTPOBEIEHHOTO aHa/IM3a.

AKIEHTMpOBaTh  BHMMAaHME  II€aroros O  HeobGXOOMMOCTHU MIOCTPOEHMS
VHAVBUY ATbHOM TPaeKTOPUN podecCcMOHaTBHOTO pasBUTHS o cpencTBam
VHIVBUAYAJTbHOTO 0O0pa30BaTeIbHOTO MapIIpyTa C BKIIOYEHMEM MepOIpUITuil (GopMaabHOrO,
HedopMabHOTO 06pa3oBaHms (enepasTbHOTrO, PETMOHAIBHOIO ¥ MYHUIIUIIAIBHOTO YPOBHEIA.

st o6CyskmeHns Ha MeTOOMUYECKUX OOBbeOVMHEHMSIX YUUTeseN MPeIMETHUKOB MOTYT
OBITh PEKOMEHAOBAHbI CJIEIYIONIVE TEMBbI:

— MeTab0JIM3M KJIETKU U JKU3HEHHbIV IIMKJT KJIETKH;

— TeHeTHYeckas MHopmManys B KieTke (pelleHne 3amay);

— 3HaAHME JTAllOB M IIPOLIECCOB OHTOTreHe3a, TUIIOB Pa3MHOKEHMS Y PACTeHUi u
SKUBOTHBIX;

— OCOOEHHOCTE} CTPOEHMS M XapaKTEPHBIX MPU3HAKOB OMOJOTMYECKUX OOBEKTOB U3
pasHbIX IIapCTB SKMBOJ NMPUPOIbI, 3HAHME IpPEeNCTAaBUTENIel STUX LIAPCTBA M MX 3HAUEHUE B
MIPUPOJIE U KU3HY YeJIOBEKa;

— XKM3HEHHbIE IVIKJIbI PACTEHUI Y CTaIUM PA3BUTHUS MMAPA3SUTUIECKNX YePBEN;

— OCOOEHHOCTH CTPOEHMS TKaHel PaCTeHMI U SKUBOTHBIX;

— 0COOEHHOCTU CTpOeHMUS M GYHKIVOHMPOBAHMSI OPTaHOB M CUCTEM OPraHOB UeJIOBeKa
(TIMIIIEBAPUTEIBHOM, ObIXaTeIbHOM, HEPBHOM CUCTEMbBI; >Kejie3 BHYTPEHHEeM CeKpeluyu u
OpraHoB YYBCTB, a TAaKKe pOJIM TOPMOHOB B OpraHu3Me YeJIOBEKa; BHYTPEHHEN CpeJbl
opraHusMa 1 (hOpMEHHBIX 3JIEMEHTOB KPOBU, POJIY BUTAMMHOB B OpraHM3Me UejIOBEeKa);

— 3HaHUSI OCOOEHHOCTENM SHEePreTMYecKOoro M IJIaCTUMUYEeCKOro obmeHa, ¢az MuTO3a U
Melo3a;

— 3a[jaHMs Ha aHa/IN3 6MOJIOTMYECKOTO SKCITIEpUMEHTa;

— OCOOGEHHOCTM TOATOTOBKM OOYUAIOIIMXCS TPY pelleHU OMOJOTMYEeCKUX 3ajau Io
IIUTOJIOTUM Y T€HETUKE Ha MPYMEHEHVe B HOBOM CUTYalM.
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