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MO CHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMETHI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenupanii  oOy4eHUsT Ha YpPOBHE CpeIHEero oOiiero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa3oBaTEIbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, YKOJIOTUEU, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeametry "buomorus" naér mpenacraBieHue o
Heau M 3aJayax M3ydyeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYPHUpPOBAaHME TIO pa3jieliaM M TeMaM, paclpelesieHhe Mo Kjaccawm,
PEKOMEHyeT MOCIEAOBATEIbHOCTh W3YUYEHUS YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
pea30BaH NPUHIUII MPEEMCTBEHHOCTH C HM3y4YeHHEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Omaromaps dYeMy MPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyXaromeu mnpupoaHo cpene. B
nmporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUAOB Yy4yeOHO-MO3HABATEIBHOM  JIESITEIIbHOCTH
OOy4JaromMXcsi MO OCBOCHHIO COJEPKAHUS OMOJOTWYECKOTO O0Opa3oBaHHUS Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYueOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT OuOJIOTMYEecKOoe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimipeHie U yriayOJieHne 3HaHuW OOydYaroIIUXCsl O KHBOW MPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yyenue ydeOHoro mpeamera «buosorus» Ha YIIyOJIE€HHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMUXCA K MOCIHEAYIOIMIEMY IOIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  H3YYEHUU  OOyHaronIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepHsX, OpraHU3ME 4YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYCHHBIMU OOYYAIOIIMMHCS MPU U3YUEHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpenmery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBINM MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JISl )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJEKUUU, OMOTEXHOJOTMH U CUHTETUYECKOM
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
anaromuu, (Qusnonorun yenoBeka. B 11 kmacce wu3ydarOTCs SBOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00€CEUUTh  OCBOCHHUE
OOy4aroIIMMUCSE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOI0 MaTepuala B COACP>KaHUU MPOTPAMMBbI
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM uiau MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb u3yuenus: yueOHoro npeamera «buonorus» Ha yriyOnéHHOM YPOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESTENIbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsLus, BU, OMOreo1eHos3, onochepa); 0 BBIIAIOMUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM PA3BUTHS, TE€HETHUKU U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZicHMEe OOYyYaIOIUMUCS  YMEHHUSIMH: CAMOCTOATEIbHO  HAaXOJHUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHUBATh IMOCIEACTBUS CBOEH NEATEIbHOCTH 10
OTHOILIEHUIO K OKpY)KaroIleW NpUPOAHON cpene, COOCTBEHHOMY 3/10POBBIO H
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@uIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYATHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoOIleCCe 3HAKOMCTBA C BBIJIAIOUNIMMUCSH OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMbIMH €10 MpoOjaeMamMH, METOIO0JOTruei
OMOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCIIUTAHUE y 00YJaIONUXCsl IICHHOCTHOTO OTHOIICHHS K KUBOW TIPHUPOJIE B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaroMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieyeHrne 0€30MaCHOCTH >KU3HEAESITEIbHOCTH B YPE3BbIUAMHBIX CHUTYAIUSX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero o01mero oopa3oanus, cocrabiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISETCS ¢ YYETOM CHEIU(UKU ero COJASp KaHWs W HAINpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHHWS B  OPTaHM3AIUAX  CPEIHETrO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH TPOSKTHBIX M YYEOHO-HCCIEA0BATEILCKUX PadoT,
TEMaTHKa KOTOPBIX ONPEACIAETCS yYHUTEJIEeM Ha OCHOBE  HMCIOIIMXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJgoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. TI'apgeit, I'. Menaens, B. U. Bepuaackuii, W. I1. ITaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cuUCTEMBl Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(buoreoneHoTnyeckuit), Ouochepuswiii. Ilporecchl, TpPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpPH3HAKH >XKMUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UCKaXEHUs pPeE3yibTaToOB dKcnepuMmeHTta. [loHsTue
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHBIE TpPH3HAKU KHU3HUY, «buomornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBEUECKOro opranusma», «buoreonenos», «buocdepa», «Merombl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OWOJOTHMU:  MHUKPOCKOIMS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OMOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB O6enkoB. CTpyKTypbl OenkoBoi Monekyinbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, Jucaxapu/bl, OJTUTOCAXapUIbl U MTOTUCAXAPUIBI.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buonornueckue GyHKIUNA
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupains. MecroHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. /Jlpyeue wuyxneozuompugocpamovr (HT®). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
cmpyKmypbul U OyHKYuil OUOMONEKY U Ux Komniekcos. Komnvromepuwiii ousaiin u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BOJb», «BeliectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNbl», «CTpoeHHE MOJICKYI
yrieBooBy, «CTpoeHre MoJIeKyn JUnuaoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHue mpokapuoTHIEeCKoi KiteTku. Kierounas cTeHka OakTepuid U apXei.
Oco0eHHOCTH CTPOEHUS] TEeTepOTPOPHON W aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIIOPT BELIECTB Yepe3 IIa3MaTHYECKyt0 MeMOpaHy: MMacCUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKkTypa ¥ pyHKIMH KJIETOYHOM CTEHKU pacTeHUi, TpuoOoB.

Huromna3ma. [{uto3one. Llutockener. [IBmxeHne nuroriazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHoOuAOB KIETKU. CTpOEHHE TIpaHyJISIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoorcu. Copmupoexka benxkos 6 annapame I onvoxcu. TpaHcropt
BEIECTB B KJIETKE. Bakyosn pacturesbHbIX KiIeTOK. KiteTounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKH:  MHUTOXOHJPHH,  IJIACTHUBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenune W (yHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoUJI0B KJICTKH. Pubocomsl. IIpomesrcymounvle Qunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmumnogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHOl 00010YKU 6 Mmumose. AHoepHviii
MpaHcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE 3JYKapUOTHUECKOW KIeTKm», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOTIPETapaThl OaKTEPHATBHBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. JHepreTudeckoe obecnedeHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll pomocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUcMeHmovl U NUSMEeHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B mpouecce
dbotocunTeza. CBeroBas u TeMHOBas gasbl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nudHbX (HakTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTHH U BO30OYAUTETN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax omonorndeckoro okucieHus. [{uknmnueckune peakiuu. OKUCTUTEIHHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpertsr: k. [Ipuctnu, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME /JI MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass pabGora «/3yueHue  KaTaaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun mMarpuuHoro cunHrte3a. [IpuHUINN KOMIUIEMEHTAPHOCTU B PEAKIUSAX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOI, €ro cBoucTBa. TpaHckpunuus — wMartpuunbli cunTe3 PHK. IlpmHummnen
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 sykapuomuueckotul knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApUOT. Peryisiinus akTUBHOCTHM T€HOB y NpokapuoT. ['mmorte3a
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIEC Mapa3uThl. CTpoeHHE
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

Bupychsie 3a00eBanus denoBeka, kMBOTHbIX, pactenuit. CITN], COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccugos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oanuwvlx. Hanomexnonocuu 6 ouonozuu u meouyune.
Ipoepammupyemvie pynxyuu 6eaxos. Cnocodovt 0ocmasKu 1eKkapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1muka, ero mepuoanl W peryisanus. WMutepdaza u MuTo3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuoibl UHTEpGa3bl.

Martpuunbii cunares JIHK — permmkanwmsa. [Ipunnuner permmkanuun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbli  HaOOpel  XpoMocoM. ['omonorumunsie xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX

npoueccel. Tunbl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonorndeckoe 3HadyeHUe
MHUTO3A.

Perynsinuss MUTOTHYECKOTO IMKIIA KJIETKH. [IporpamMmmupyemasi KieTouHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuipel 1 cxeMbl: <«OKW3HEHHBIM IUMKI KIETKW», «Murtosdyn, «CTpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpelIka JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlabopaTtopHnasi padora «HaOmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIECTOYHBIC TPHUOBI, OJHOKICTOYHBIE
BOJIOPOCIH, ApyTrue MpoTUCThl. KoJIOHUAIbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTel MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPTraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUusAMH. lIutaHue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOUYHOE TNUIIEBapeHUe. lIuTaHne MO3BOHOYHBIX KUBOTHBIX. OTIEIBI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHast IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4esioBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOI CHUCTEMbI NO3BOHOYHBIX KUBOTHBIX. PaboTta
ceplla v €€ peryJisius.

Brigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CoOKpaTtutenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH T€Ja ¢ KPOBEHOCHOM U BBIIEIUTEIBHON cucTeEMaMu. Brienenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. Ctpoenue u GyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuii M UUCTHI MPOCTEHINIMX. 3aluTa Y MHOTOKIETOYHBIX pACTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crierupUIecKuit
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte U peryisius |y  OpraHusmoB. Pasznpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pacteHuil. PocToBeie BelecTBa U UX 3HaUCHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [umnoTtanamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocimy», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEJIET 4YeOBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxka», «Mplmeunas — cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHue mniaHapum», «BHyTpeHHee cTpoeHHe O0XkKAEBOro 4epBs», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OOopynoBaHue: CBETOBOM MHMKPOCKON, MHUKpPONpPENaparbl OAHOKIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUM pas3HBIX OTACJIOB, BIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacIIeTuIeHus KpaxMaiia U OelIKOB Mo/ IeicTBHEM (epMEHTOB, 00OPYAOBAHHE IS
JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTU JETKUX, MEXaHU3Ma
JIIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEe paCTCHHI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpraHu3MoB: Oecriosnoe (BKIIOUas BETreTaTUBHOE) U
nojoBoe. Buubl  O6ecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3a. [losenenune xpomocom B Meno3e. Kpoccunrosep. bruonornueckuii cmMbICi
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pazoBaHue ¥ pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CHOCOOBI
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenoe u mooenu mopghoeenesza. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEH U3 3apoJIbIIIEBBIX JIMCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PaszButne ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMYeckoe 3HAYEHHUE MPSAMOrO0 M HEMPSIMOTro



pPa3BUTHUSA, UX PACIPOCTPAHEHHE B MpUPOAEC. THIbI pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [lepruospl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3mbl peryJisilud OHTOI€HE3a Y PACTEHUMN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHHUE 3BIJICHBDY,
«Pa3MHOX)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJOJIbHBIX U JABYAOJIbHBIX pAacTeHUI», « KU3HEHHBIN UK
MOPCKOM  KamyCTbD», <«JKU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHre CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHHE NOPU3HAKOB CXOACTBA 3apOJbIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopuasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIIUX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJIBl ~ T€HETUKHU:  THOPHUAOJOTUYECKUH,  IIUTOJIOTHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

€AMHO00pa3usl rTHOPUI0B MepBOro nokojaeHus. [IpaBuno nomunupoBanusi. Bropoi
3aKOH MeHaens — 3aKOH pacllIeIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HacleJoOBaHUsI ~ Mpu3HakoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILBaHUS.

CuerieHHOe HacieaoBaHue npuszHakoB. Pabotsl T. Moprana. CuersieHHOe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUIEHUS MEXIAYy TIe€HaMH. XPOMOCOMHAas
TEOPUs HACIIEACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['eHotu kak uenocTHas cucrema. [enoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHS PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaK)Ke (PU3MOJOTMYECKUX TPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHIA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHUCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmumpt n cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Menpnens», «AHanu3upymollee CKpemuBaHuey, «HemonHoe noOMHUHUpPOBaHHEY,
«CrernyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3odmib», «['eHeTnka momay,



«Kapuotun uenosekay», «Kapuotun apozodpuib», «KapuoTum OTUIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS MPU3HAKOB, MOJEIb IS
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpALlMM CILEIJICHHOTO HACIIEIOBAaHUs TMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MopaudukanuonHass U3MeHYUMBOCTb. Ponb cpeasl B (popMupoBaHUM
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psin u BapuanmonHas kpupas (B. Moranncen). CpoiicTBa MOAMGUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAs U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKOW N3MEHUYUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAsI.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuHIBI MyTauuili: TEHHbBIE, XPOMOCOMHEBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMu. SnepHble U
HUTOIIa3MaTuyeckrue Myrtanuu. CoMaTUYecKUue U MoJjoBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOIO TpoIecca. 3aKOH TOMOJIOTUYECKUX PSJI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx akmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmuubr w  cxembl: «Bumbl u3MeHunBocTH», «MoaubuKaoHHAs
U3MCHYHUBOCTHY, «KomOnHaTtuBHas U3MEHYHUBOCTEY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: KHUBbIE U TepOapHbIC K3EMIUISIPbl KOMHATHBIX DPACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpamMma HCCIEIOBAHUS T€HOMaA
yejaoBeka.  Meroapl  M3yYeHMsT T€HETUKH  4YEJOBEKa:  I'€HEAIOTMYECKHUM,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
O0O0Ne3HH 4YeloBeKa. boJIe3HW C HacleCTBEHHOM MPenpacroioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSTHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTObl U3ydYeHHs] TEHETHUKU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH ¢ JIOMECTUKALNHU.
VYuenne H. W. BaBunmoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTe€HUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padboThl. McKyccTBeHHBIM OTOOp: MAacCOBBIM U
WHMBUAYaJIbHBIN. Otanbl ~ KOMOMHAIIMOHHOW  CEJIEKIIUH. HcnbiTanne
npou3BoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIICHKH
¢dbeHoTHa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ]  CEJICKIIMOHHOW  paboTHI.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX



dopm opranusmoB. lMcnonp3oBaHWE TE€HOMHOTO PENAKTHUPOBAHUS U METOJOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[Toyuenue HOJIUIIIIONIOB. BuyTpuBugoBas ruOpuaAn3aIys.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3e1€Has
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX poauM4ed  ans  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpaneHue u  ynpaeieHue
2eHemUYeCKUMU pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyioumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxbsenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOpa3usl KyJIbTypPHBIX
pacTeHui», «3aKOH TOMOJIOTMUYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metoppl cenexkunmn», «OTnanénHas ruopuauzanus», «MyrareHes».

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikcekypeuss «OCHOBHBIE METOJbl M JIOCTHUKEHUS CEJEKIMH PACTEHHA H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTHHM, — KJIETOYHbIE U TKAaHEBbIE
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEeXHONOTHS:  XJeOoNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJEnHe. Mukpoouonoruyeckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsoruii. [Ipon3BoacTBO O€Ka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUS T€HOMOB C LIEJIbIO MMOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounas unxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEW PAaCTECHUM U
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W T€HHasg WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WH)KECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudposas meauruHa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkenepus i pa3pabOTKU
(yHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa U ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJISAPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
POU3BOACTBEY, «KiieTouHas nHxKeHepus», «I eHHast HHKEHEepUs».

JlabopaTtopHnasi pabora «/3yyeHue o0bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWINas MPOU3BOAUTENbHAS CHUia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxneHue W pa3sBuTHE 3BOJIOLHOHHBIX NpeACTABJICHMN B
omnoJiorumn

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u HaydHas aesrensHocTs Y. JlapBrHa.

JIBroKy1IME CUIIbI HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXXEHHUSI OpPraHW3MOB, HAcClEACTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiierne cuaTeTHYecKOW Teopuu sBomonuu (CT3). HeirpansHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosnbe, Y. lapsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJIEHU y pacTeHuii U >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3jeMEHTapHas €IUHULA 3BOJIOLMH. COBpEMEHHBIE METO/IbI
OLIEHKM TEHETHYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. V3meHeHue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOJIOLMH. MyTalmoOHHBIN
npouiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s¢pgpekma Opeiigha 2enos 6
oonvuwux u  manvlx  nonyiayusx.  Murpauuu.  M3onsuus  mOMyJISLMi:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oT0Op — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAIOIIMIA
(nm3pyntuBHbIi). [lonoBoit oTOOp. BO3HMKHOBEHHE W HBOJIOIUS COLUAIBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBEeHHE ~ MPUCMOCOOTIEHWUH y  opraHm3MoB.  Apomopdo3bl U
yuanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3mMoB: MOP(GOJIOTHYECKUE,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIOIMH. M3omsmus — xiroueBod ¢akrtop BuaooOpazoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJUIoNaTPpUUIECKOe (reorpacduueckoe),



CUMITATPUUECKOE  (PKOJOTUUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AINA,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIONMOHHOM OWONOTMM B pa3pabOTKE HAyYHBIX METOJ0B
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYMBOCTHY, «llomynsiuonHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/Buxymme
CHJIbl HBOJIIOLUN», «IKOJIOrMYEcKass M30JsUUs MONYJALHNN ceBaHCKOU (openny,
«leorpaduueckass M30JAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «IlomynsiliMOHHbIE BOJIHBI YUCIEHHOCTU XUIIHUKOB U KePTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbablii MenaHnu3m», «/KuBble uckomaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue axanrauuny, «lIpucnocobieHHOCTh OpraHU3MOB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «Crnocodsl BugooOpazoBaHus», «l'eorpaduueckoe BuUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumouasl pacteHuit», «KamyctHo-peneunbiii ruopu.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMH CIIOCOOAMH.

JlabopaTtopnasi padora «BpIsBlIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIAY.

JlaGopaTtopnasi  paGora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHIOB IO MOP(OIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Meronpl M3y4deHMs  MakpodBoOrOLMU. [lameoHTONOTrMYECKHE  METOMIBI
uzydeHus: oHBomonuu. Ilepexonneie ¢GopMbl M (PUIOTEHETUUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBodronuu. CpaBHeHHe GIOpBl U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGmactu 3emun. Bumbi-
DHIAEMUKHU U PEHUKTHI.



OMOpPHONIOTHYECKHE U CPABHUTEIHHO-MOP(OIOTUUECKUE METOABl M3yUCHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKME  METOJbl  WM3Yy4YeHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomtonnu. AnanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «pei) KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble cTagud SMOPUOHAIIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBbIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOJIIOIUNY, «O01111e 3aKOHOMEPHOCTHU IBOJIFOIII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JoHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue sxu3Hu U aCTPOOUOIIOTHSI.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB W3 Heopranndeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koareppatnas rumotesa A. U.
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

HUctopust 3emmm U MeroAbl €€ wu3ydeHus. Vckomaemble OpraHMYECKHe
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOcUTENbHass H  aOCOIIOTHAS
reoXpoHOoJorus. I'eoXpoHoIornuecKas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.



HavanbHbie 3Tanbel OpraHudeckoi HBoMOUWH. [losBiIeHHE W 3BONIOLMSA
NEPBBIX KIETOK. DBONIONUSA MeTa0onn3Ma. BO3HMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pPacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLHMH KUBOTHOrO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emMje MO »paM U MepuoiaM: apxeu, MPOTEPO30i,
nmajgeo30i, Me3030M, KaitHO30¥. OOm@as XxapakTepucThKa KiIuMara |
reojornyeckux mnpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrema coxpanenust 6uopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIbl OPraHU3MOB.

JemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HuW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tanbl OPraHUYECKON IBOMIONUNY, «CxeMa 00pa3oBaHUsI DYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokierounbsle Bogopocan», «Mxm», «IlanoporHukm», «I'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTHUS KUBOTHOIO
mMupa», «Apomopdo3bl KUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHbIeY,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Butne xu3HU B
apXeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO3OMCKON dpey», «Pa3BuTne Ku3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUU
HACEKOMBIX, BIIAKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—HOpu 1o u3y4eHno abMOTEeHHOTO CUHTE3a OPraHUYECKUX COSTMHEHHUI B
NepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «l3yueHue OCOOCHHOCTEH CTPOCHUS pPaCTECHUM
Pa3HBIX OTAEIIOB).

IpakTnueckass padora «/3yueHre oCOOCHHOCTEW CTPOECHMS TTO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHele
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZICTBO Yen0BEKa € )KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJI0KEHNE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeeHueckre. OTInyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OUOJIOruYecKre, CollualbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAMM aHTpororeHe3a. PaHHue 4YenoBeKOOOpa3Hbie O00E3bsSHbI
(TIPOKOHCYJIBI) ¥ pAHHUE TMOHTHJIBI — OOIHE TPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a npenensl  Adpuku. YenoBek reipenbOeprckuii —  0oOmME  MPeNoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YeloBeK HEaHAEepTAIbCKUAN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreHeTrka M NajgeoOreHOMHUKA.



OBOJIOLHSI COBPEMEHHOTO 4esnoBeka. EcTecTBeHHBIM OTOOp B MOMYJIALMIX
yejaoBeka. MyTalmoHHBIN mponiece u nosumopdusm. llonynsaimoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. I[lonarue o pace. bousbiine pacel: €BponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3uarcko-amepukaHckas). BpeMss u myTH paccesieHHs 4YelIOBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpY)Karolleld Ccpebl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJISIUA. broconuanbHble MCCIEIOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KOABOMIONMHY OMOJIOTHYECKOTO U COIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel U cxeMbl: «MeToIbpl aHTPOMOJOTHIY, «I 0JJOBHOH MO3T UeJIOBEKaY,
«YenoBekooOpa3ubie 00e3bsiHBI», «CKeNneT dYeloBeKa M CKeJeT IIMMIIaH3ey,
«PynuMeHTHI U aTaBU3MbBDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3a), « IBOJIIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutTek», «YenoBek  ymenwlit»y, «YenoBek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbsupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITanbl SBOJIOLUHU YEIOBEKA», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU UM OHOJICHCKUMH CIHOKETAMH TPOUCXOXKJICHHUS YEJIOBEKa,
dboTorpaduu Hax0IOK UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEKa, MOJIEITh
yepena uYeloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
IMMIIAH3€, MOJIETIA TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJIOBEKa, CBS3aHHBIX C MPSIMOXOKIACHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HAOPTraHU3MEHHBIX CUCTEM C OKpY:Kaloe cpenoii

3apoxaeHue U pazButue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.



Metonapl skosorun. lloseBbie HaOMIOMEHUS. DKCIEPUMEHTHI B SKOJOTHH:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKPYXAaIOMIeH CPeIbl: JTOKAIbHBIN, PETHOHATBHBINA U TJIOOATHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemsbl: «Pasgensl skonorum», «Metoasl 3konorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHas padora «3yuenue METO/IOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl u cpeaa 0OMTAHUA

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JInbux). TonepaHnTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBbl.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuid (axrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskojorumdyeckuin (axrop. [eiicTBue TemrmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
noJiIepKaHuio0 BoJgHOro OanaHca. Knaccudukanusi pacTeHHl MO OTHOIICHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rilyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoOB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJM4yHble PUTMBL. [IpHUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
XKuznennole POpMBbI pacTEHUN: A€pEBbs, KyCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHBIE (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero gopmel. [lapazutusm, koomepanus,
MyTYyaju3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJCUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obOutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «IKonorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3noNOrHUEecKUe aaanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpraHu3MoB», «buomornyeckue pUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapuu pacTeHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OIKOJOTHYECKUX (PaKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIJIOJI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAacCTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapul Y KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIUX YepTaMU
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHECHUSIM YCJIOBUM >KM3HMU, repOapuu u
KOJUICKITUU DPACTCHHM W >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlabGopaTopnasi paGora «BpbIABICHHE MPUCTIOCOOTICHUN OPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos10rust BUA0B U NMOMYJISAIMH

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIIUU. [Monynsiuuss ~ kak
Oounonornyeckas cucreMa. Pob HEOTHOPOMHOCTH Cpebl, (PU3ndecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,



BO3pacTHasi M IIOJOBasl CTPYKTypa, POKIAEMOCTb, HIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMUKa MOMyJAIUMUA U €€ Perydaiud. bUoThdeckuil MOTEHIMAT IMOMYJISLNH.
MoaenupoBanue TMHAMHUKA TOMYJISIIAK. KpuUBbIEe pocTa YUCICHHOCTH TOMYJISAIIHH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonarue o0 sKoJIOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozenb 3Kosiorndeckon HumM k.M. XarumHcoHa. Pa3mepbl 3KOJIOTMYECKOU
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBA3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXxembl: «JKOJOTHYECKHE XapAKTEPUCTHKU TOMYJISIIUNY,
«ITpocTpaHCTBEHHasi  CTpyKTypa  HONyasiuuu», «Bo3pacTHbple  OUpaMUJIbI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorndeckort Humm J[x. M. XaTuuHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMN YKUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucmocoOneHus ceMsH  pacTeHHH K
PacCeNICHUIO».

Tema 9. Ikos0rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Csizu Mexuay
OpraHu3MaMu B OUOIIEHO3E.

OkocucrtemMa kak oTkpbiTasi cucrema (A. JIx. TeHncnu). OyHKIMOHAJIBHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3k0ocucTeMax. KpyroBopoT BeIIEeCTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HamnpaBieHnHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOINOrE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



[IpupoHbIE IKOCUCTEMBI. DKOCUCmeMbl 03€p U pek. IKocucmemvl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
biopa u ¢ayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30ughpukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu 3xocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM VPOBHSX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCUCTEMA

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYNIIBl OPTaHU3MOB B 3KocucTeme», «KpyroBopoT BemiecTB B IKOCHUCTEME,
«llenun nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAs MTUPAMHIA YUCEID,
«IJKonoruyeckas mupaMmusia OMOMAaCChl», «IKOJOTHUYECKass MUpaMUIa SHEPTUN,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPTrUM B arporieHo3ey, «[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHUM, KOJUICKIIUN HACEKOMBIX, Uydelia MTHII U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi paGora «l3yueHue pazHOOOpa3usi MEJIKUX ITOYBEHHBIX
YICHHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IJKCKypcHsl B arposkocucteMmy (Ha Mojie WiIM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHas o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyILECTBOBAaJIA kKM3Hb. PazBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.



Yuenue B. U. Bepranckoro o 6uochepe. O6mactu 6uochepsr u e€ cocra. XKupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CylecTBoBaHusl Ouocdeprsl. OcobeHHOoCTH OHOChEpHl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKIUH.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnuy», «TyHapay, «Talray, «Cmemannsiii jgec», «IIIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

OKOJIOTUYECKHE KPU3UChI M MX MNpUYMHBI. Bo3aelicTBuE dYenoBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTE€HHOE BO3JICMCTBUE HA PACTUTENBbHBIA U KUBOTHBIM MHUp. OXpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boranudeckue caibl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI UEOBEUECTBA W TMPUPOJIBI.
PannoHanbHOE ~ MPUPOJONOJIB30BAHUE M COXpaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccie008aHus nepexooa K pecypcocbepezaroujeii u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u b6uopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. OcHoGbl



sKopeaburumayuy dKocucmem u cnocooos 6OopvOvLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u nazemuvix sKocucmenm.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY», « MOJIeNT yIIPaBIIEMOr0 MUPaY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OoOy4JaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHKWE OOYYaIOIMMUCA POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUYECKUMH U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY WM IIPAaBOMOPSAKY, YEJIOBEKY TPyJa U CTaplIEMy I[MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPakaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIbBITA IESITEIBHOCTH B MPOLIECCE PEaJr3alli OCHOBHBIX HAIPaBICHUU
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U PaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAESATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO TMIO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIIOJHEHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMU, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEISIM, CO3/TaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYA, OOIIECTBEHHBIX OTHOIICHU;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUN M HENPHUSITHS BPEIHBIX NPHUBBIUEK (YHOTpPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30OBAHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB W OLICHKM MX BO3MOJXHBIX IIOCHEACTBUI s
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  NpaBWJI  TMOBEACHHS B MPUPOJIE,
HAaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UMPOBATH HEOJArONPUSATHBIE SKOJIOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIM4HE PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLHUAIBHOMN
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3[JaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHMU AJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM T'PaMOTHOCTU oOydarommxcs, GopMupyeMoi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBJICHUN OKPYXKAIOLIEro MUpPAa M MPOUCXOASAIMIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHWE LEHHOCTHM HAYYHOW JAEATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU NMOTPEOHOCTIMHU.



METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
LEJTOCTHOCTh HAY4YHOM KapTUHBI MHUpa M CHEUUPUKY METOJ0B IMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIC yueOHbIC JAchCTBHUS (ITO3HABaTEJbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMSI W  YHUBEpCAJbHblE yuyeOHbIE JEWUCTBUA B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
yHHUBEpCaJbHble yueOHbIE AEMCTBHSI, KOMMYHHUKATUBHBIE YHUBEPCAJIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MTOHATUSA JUIsl 00BsICHEHUST (DAKTOB U SIBJICHUI
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa  JJiA  IPEACTaBICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TAaKK€  MPOTUBOPEUYM  pa3sHOr0  poAa, BBIIBICHHBIX B Pa3jIUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOA0B PELICHUS ITPAaKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMEThb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOPMAILUU (TEKCTE y4eOHOTrO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



WH()OPMAITHIO PA3TUIHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OICHUBATH
e€ IOCTOBEPHOCTh U HETPOTUBOPEUNBOCTE;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO WCITOH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ovonornyeckod HHPOpMANMEH: MPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€301TaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBITIOJIHEHUS TpeJjiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIUKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBHYSI MPU PENICHUH YIeOHOW 3a/1a4u;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh IL€IM  COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABJIATH IUIAH JICWCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE NIPOEKTHI, OLEHMBAaTh HJEU C TO3WLHUM HOBH3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO IIPUHMMATh PELIEHUA IO HX
CHU)KCHMUIO;



IIPUHAMAaTh MOTMBBI M apPryMEHTBl JPYTMX I[PU AHAIU3E PE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAJINA3E pe3yJIbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHPOBAHbBI Ha OOecredYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW W UX NMPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
roJlaM U3y4eHHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast teopus T. [lIBanna, M. lIneitnena, P. BupxoBa, XxpomocoMHasi Teopust
HacnenctBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBaHus [. MeHzaenss, TOMOJIOTUYECKUX PAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basuiosa), MIPUHLIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIICTIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAacTEHUll, >XUBOTHBIX, YEJOBEKA, IPOIECCOB KHU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHOreHesa, MocTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPTraHOMJAMHU KIETKH M HUX
(GYHKIIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M WX (QYHKIHSIMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTEIbHbIE TMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIUpPYs 1eJdb HCCICIOBAHMs, aHATU3UPOBATH TOTYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHME OLICHMBATh JITUUYECKHUE AaCIEeKTbl COBPEMEHHBIX HCCIIEIOBAaHUI B
obmactu  Ouonorud W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBHIOOp Oyaymiei mpodeccruoHaIbHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJIBLCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YTIYyOJISITh O3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
MPOJOJDKEHHE  OMOJOTHYECKOro 00pa3oBaHMs B OpPraHM3alUsiX CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOOIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPHUPOJIE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOPUU
(aBomonionHas teopust Y. J[apBuHa, CHHTETUYECKAs TEOPHS DBOJIOIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHusx 3Bontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaswia (munumyma lO. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOTO  IO3HAHMA,
WCIIOJIb3YEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHue, HaOIIOJICHHE, SKCIEPUMEHT), CII0CO0aMU BBISBICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHUE BBIJCTSATh CYIIECTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITATPUYECKOTO
BUI000pa30BaHUS, BIUSHUS JABMKYITUX CHJI SBOJIONUY HA TEHO(OH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOIUH,
JBIKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€H OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3M MEXKJIy UCCIEAYEMbIMU OMOJIOTUYECKUMU MPOIECCAMU U SIBIICHUSMHU, JI€TaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPITh HX OKCHEPUMEHTAIbHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBICE  pE3yJbTaThl Ha  yYEHUYECKHX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiel mpodecCuoHaIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBINIUICHHOCTH, YTJIYyOJIATh TI03HABATENbHBI WHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccmu W MPOAOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM (nudpossbie)
Ne /it Konrtpoabnbie | Ilpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble cucTeMBbl U UX U3Y4YCHUE
3 buonorus kinetku 2 0.5
4 XuMUYecKasi OpraHu3aIusl KICTKH 10
3) Crpoenne U QyHKIUH KICTKH 8 2
6 OOMeH BelecTB U NPEBpaIeHHE YHEPTUU B 9 1
KIIETKE
; Hacnencreennas ungopmanus u 9 05
peanuzanus e€ B KIETKe
8 JKu3HEHHBIN UK KISTKU 6 1
9 CrpoeHure U QyHKIIMH OpraHU3MOB 17 1.5
10 Pa3mHOMXkeHMe 1 pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eneTrka — HayKa O HaCJIEICTBEHHOCTH U ) 05
W3MEHUYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eHeTnka yenoBeka 3 0.5
15 Cenekiusi OpraHU3MOB 4 1
16 buorexHonorus u CHHTETHYECKAsE OMOJIOTHS 4
17 PesepBHOE Bpemst 1 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnsie | IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypchl
1 3apoxIeHue U Pa3BUTHE 3BOITIOIMOHHBIX 4
Mpe/ICTaBICHU B OMOJIOTUU
2 MukposBontonus 1 €€ pe3yJIbTaThl 14 2
3 MaxposBOIIOIHS U €€ PEe3yIbTaThI 6
[IpoucxoxaeHre u pa3BUTHE KU3HHA HA
4 p A p 15 1.5
3emuiie
5 [IpoucxoxaeHue yenoBeKa — aHTPOIIOTeHE3 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIIEHHX
6 OpPraHU3MOB M HaJIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karolleu cpenou
OpraHusMmsl U cpefia 0OuTaHus 1.5
DKOJIOTHS BUJOB U MOMYJISIIIUI 0.5
DKosorus cooOIecTB. DKOJIOTHIECKUE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHast skocucTema
11 YenoBek U OKpysKarolas cpena
12 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 1 7.5







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTejibHbIE

pecypchl

buonorus kak KoMIjaeKcHas HayKa U KakK
4aCcTb COBPEMCHHOI'O O6IJ.[CCTBa

JKuBbIe CHCTEMBI U UX CBOMCTBA

ypOBHeBaﬂ OopraHu3anus )XUBbIX CUCTCM

I/ICTOpI/IH OTKPBITHUA U U3YUCHUS KIICTKH.
Knerounas TCOPpHA

MeTo 161 MOJIEKYIISIPHOM M KJIIETOYHOM
ouonoruu. [IpakTuueckas pabora
«3yueHne MeTo10B KIETOYHOIU OMOIOTUI
(xpomarorpadusi, snexrpodopes,
muddepeHnranbHoe EHTPUYTUpOBaHUE,
[I1IP)»

0.5

XUMHUYECKUN COCTAB KJIETKHA

MI/IHepa.TII)HLIe BEIIECTBA KJIICTKHU, UX
Ouosoruueckas poib

Opranuyeckue BeIecTBa KJIETKH — OEIKU.

JlabopaTtopHas pabota «OO0Hapyx)eHne
OCJIKOB C MIOMOIIHI0 KAa4€CTBEHHBIX
peaKuuii»

0.5

CsoiicTBa, knaccudukanus 1 GyHKIUN
0enkoB




OpFaHI/I‘ICCKI/IC B€IICCTBA KJICTKHU —

10
YIJI€BOABI

1 Opranuyeckue BellecTBa KIETKH —

TN B
Hyxkneunossie kucnorsl. JJHK u PHK.

12 JIaGoparopHas pabota «MccnenoBanue 05
HYKJIEMHOBBIX KHUCJIOT, BBIJICIICHHBIX U3 '
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

13 Crpoenne u pynkiun ATD. Ipyrue
nykieosunrpudocdarsr (HTD)

14 CexBenuponanue JIHK. Meroabt
TC€HOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTo1bl CTPYKTYpHOI OHONIOTHH

16 Tune! knerok. [Ipokapuornyeckas KieTka
CrpoeHue 3yKapuOTHYECKON KIIETKH.

17 [IpakTnueckas padora «3y4yeHue cBONCTB 0.5
KJIETOYHOW MEMOpPaHbI»

18 [ToBepXHOCTHBIN anmapar KJIeTKH
OnHoMeMOpaHHbIE OPraHOU bl KJIETKH.

19 [IpakTuueckas padbora «M3yuyenue 05
JBVDKEHUS LIUTOIIa3Mbl B PACTUTENIBHBIX '
KJIETKax»

[TomyaBTOHOMHBIE OPTaHOM bl KJIETKH:

20 MUTOXOHAPHUH, TuIacTH bl JlabopaTtopHas 05
pabota «/ccienoBanue miaa3Moian3a u '
JeTIJIa3MOJIM3a B PACTUTENIBHBIX KIIETKaX»

21 HememOpaHHble OpraHou bl KIETKH

22 Crpoenuie u GyHKIUH s1Ipa




23

CpaBHHTENBbHAS XapaKTEPUCTUKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3ydenue cTpoeHHs KJIETOK Pa3IMIHbBIX
OpPTaHU3MOBY

0.5

24

AccuMUIISILIMA U IUCCUMMIIALMS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemiectB. Jlaboparopuas pabora
«M3ydyeHne KaTaIuTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl WK
KaTaJia3bl)»

25

@epMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOT0 MeTabosin3ma. JlabopaTopHast
pabota «M3yyeHue pepMEeHTaTUBHOTO
paclLeIUIeHHs] IEPOKCHUIa BOLOPOAA B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKAX»

0.5

26

benku-akTuBaTOpHI M OEIKU-UHTHOUTOPHI

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dorocunTe’

29

Xemocunres. JlaboparopHas pabota
«CpaBHeHue nporeccoB GpoTocuHTE3a U
XEMOCHHTE3a)

0.5

30

AHa’poOHbBIE OpraHu3Mbl. Buabl OpokeHusl.
JlabopaTtopHas pabota «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U TBIXaHUS»

31

AspoOHBIE OpraHU3MBI. JTaIlbl
SHEPTEeTUUYECKOr0 OOMEeHa

32

DHeprusi MeMOpaHHOTO TPaJUeHTa
npotoHoB. Cunrte3 AT®: pabora




npoToHHON AT®d-cuHTa3bI

33 Peakiiuyu MaTpu4HOTO CHHTE3a
34 Tpanckpunius — marpuuHbiii cuaTe3 PHK
35 Tpaucsiiust u €€ 3Tarnbl
36 KoaupoBanue amuHokuciot. Posb
prubocoM B OMOCcUHTE3€e OeKa
37 Opranu3zaiys renoma y npokapuoT u
3yKapuoT
38 MonekynsipHble MEXaHU3MBbI SKCIIPECCUU
T€HOB Y SYKapHOT
Bupycbl — BHekJIeTOUHBIE ()OPMBI )KUZHU U
39 obOnuraTHbIe Mapa3uThl. [IpakTudeckas 0.5
pabota «CoziaHue MOJenu BUPyCa»
40 BupycHrbie 3a601eBaHus YenoBeKa,
KUBOTHBIX, PACTEHUN
41 Hanorexnomoruu B 6M0IOrUu ¥ MEAUIIMHE
42 JKU3HEHHBIN UK KIETKH
43 Matpuunsiii cuntes JJHK
Xpomocomsl. JlabopaTopHas pabora
44 «M3yueHre XxpoMOCOM Ha rOTOBBIX 0.5
MUKpOTIperiapaTax
45 Jlenenue KIETKH — MHUTO3
Tuns! kneTok. KapuokuHes u IUTOKKUHES.
46 Jlaboparopnas padora «HaGmronenue 05
MHUTO3a B KJIETKaX KOHYHKA KOpeIIKa JiyKa
(Ha rOTOBBIX MUKpOIIpernapaTax)»
47 Perynanus »kM3HEHHOT O IUKJIA KIIETOK




48

Opranu3M Kak euHOE 11e10€

Txanu pactenuii. JlaboparopHas padora

49 - - 0.5
«3yueHue TkaHel pacTeHHID»
TkaHu )KMBOTHBIX M YEJIOBEKA.

50 JlabopartopHast pabora «3yueHue TKaHen 0.5
KUBOTHBIX)»
Opranbl. Cucremsl opranoB. JlaboparopHas

51 pabota «/3ydyeHne opraHoB IBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBrOKeHHE OpraHu3MOB

54 [Iuranue opraHu3MoB

55 [TuTaHue MO3BOHOYHBIX KHUBOTHBIX.
[TumeBapuTenbHas cucTemMa 4eoBeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
9eIoBeKa

58 Tpancnopt BemecTB y OpraHu3MoB

59 KpoBeHocHas cuctemMa o3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Brinenenue y opranu3zmMoB

61 3amura y OpraHu3MoB

62 NMMyHHas cucTeMa 4enoBeKa

63 PaznpaxxuMocTh 1 perynsanus y
OpPraHu3MOB

64 I'ymopanbHas perymsius u SHIOKpUHHAs

CHUCTEMA XUBOTHBIX U YCJIOBEKA




65

@DopMbl pa3MHOKEHUSI OPIraHU3MOB

66

ITonoBsoe Pa3SMHOXKCHHUEC

67

Meiios

68

I'ameTorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJeTOK. JlabopaTopHast paborta
«/3y4eHne cTpOCHHS TTOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpEnaparax»

0.5

69

I/IHI[I/IBI/II[yaJ'IBHOG Pa3BUTHEC OPIraHU3MOB —
OHTOI'CHEC3

70

3akJiajika OpraHoB M TKaHEH U3
3apOIBIIIEBHIX JINCTKOB

71

PocT 1 pa3BUTHE KUBOTHBIX.
Jlaboparopuas pabota «BrisBicHHE
MIPU3HAKOB CXOJICTBA 3apO/IBIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

PasMHOkeHHME U pa3BUTHE PACTEHUI.
Jlaboparopnast pabota «CTpoeHue opraHoB
Pa3MHOXEHHUS BBICUINX PACTCHUN

0.5

73

I/ICTOpI/Ifl CTAaHOBJICHUA U PA3BUTHUA
TCHCTUKH KaK HayKU

74

OCHOBHbBIE TIOHATHS U CUMBOJIBI T€HETUKH.
JlaGopatopHnas pabota «/lpo3oduna kak
O00BEKT FeHETUUYECKUX UCCIICOBAHUIN»

0.5

75

3aKOHOMEPHOCTH HaCleI0BaHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuueckas pabota
"N3y4yeHue pe3yabTaToB MOHOTHUOPUIHOTO
CKpeIIMBaHUs y 1po30(ussr"

0.5




]_II/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI MOHOFI/I6pI/I,Z[HOl"O

76 1
CKpEIIUBAHUS
77 AHnanuzupyroiiee ckpenupanue. Hemonnoe 1
JOMUHUPOBAHUE
JlurubpuiHoe CKperBaHue.
78 [IpakTrueckas padota «3ydeHue 1 05
PE3yNIbTaTOB TUTHOPUIHOTO CKPEIINBAHUS '
Y IpO30(HITBI
79 [{utonornyeckue OCHOBBI TUTHOPUTHOTO 1
CKpEIIMBaHUS
80 CueruieHHOE HACJIEeI0BaHNE IPU3HAKOB 1
81 XpOMOCOMHAasI TEOPUS HACTEACTBEHHOCTH 1
82 I'eneruka mosa 1
83 I'eHOTHT KaK IEIOCTHAS CHCTEMA 1
84 I'eneTnueckuii KOHTPOJIb Pa3BUTHS 1
pacTeHuM, )KUBOTHBIX U YEIIOBEKA
85 N3MeHUYMBOCTH MpU3HAKOB. Buibl 1
W3MEHYHBOCTH
86 MoudukanroHHast “3MEHYNBOCTD 1
BaprannoHHBIN psii ¥ BapUalMOHHAs
kpuBas. JlaboparopHas padota
87 «HccnenoBanue 3akOHOMEpHOCTEN 1 05
MOAN(MUKAITMOHHONW U3MEHYUBOCTH. '
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBON»
88 ['eHOoTUNIMUECKAst U3BMEHUUBOCTb. 1
KoMOuHaTuBHAsI H3MEHUHUBOCTH
89 MyTarmonHasi "3MEHUYUBOCTb. 1 0.5




[IpakTrueckas padota «MyTanuu y
po30¢g bl (Ha TOTOBBIX
MUKpOTpenaparax)»

90

3aKOHOMepHOCTI/I MYTalMOHHOI'O ITpomecca.
OINHUIeHETHKA U SITMIeHOMHKA

91

I'eneruka yenoseka. [IpakTuueckas pabota
«CocTaBieHHe U aHaJIHN3 POIOCIOBHOI»

0.5

92

MeTtoasl MEAUIIMHCKON TEHETUKHU

93

3HayeHNEe MEIULIMHCKOU TEHETUKU B
Hpe)]OTBpaHIeHI/II/I " JICYCHHUHU I'CHCTHUYCCKUX
3a00JIEBAHUI YEIIOBEKA

94

OCHOBHBIE ITOHITHA CCJICKLIUU.
Jlaboparopnas padota «/3ydueHne copToB
KYJbTYPHBIX PACTEHUN M MOPOJ JOMAIITHUX
KUBOTHBIX»

0.5

95

MeToapl CeNeKIMOHHOM paboTHI.
Jlaboparopnas pabota «/3ydueHne MeTo10B
CEJIEKIINH PACTCHUID)

0.5

96

JIOCTHKEHHUS CEJIEKIIUU PACTEHUN U
KHUBOTHBIX. [IpakTHyeckas pabora
«IIpuBHUBKa pacTeHUI

97

CoxpaHeHue, U3y4eHHUE U UCTIOIb30BAHHE
T€HETUYECKUX PECYPCOB

98

brotexHonorus Kak Hayka U OTpacib
npousBojcTBa. [IpakTuueckas pabora
«3yueHne 06beKTOB OMOTEXHOJIOTUI

0.5

99

OCHOBHBIE HAIPABJICHHUS CHHTETUICCKON
OuoJIOTUH




100 XpOMOCOMHAs U TeHHAsI HMH)KEHEPUS

101 Menunuackue OMOTEXHOIOT NI
PesepBubiii ypok. [loBTOpeHue,
102 . 1
000011IeHHEe, CUCTEMATH3AI1s 3SHAHUH
OBILIEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tewa ypoka Bcero Konrpobarre | Ipaxrireciie ilsyqeﬂnﬂ :)lﬁ}()l;iosaTeﬂbnme
padoThI padoThI pecypenI
1 OpomtonmonHas Teopus Y. Jlapsuna 1
5 JBHoKyIlMe CHIIbI 3BOJIFOLMHA BUIOB 1O Y. 1
HapBuny
3 Bbopwba 3a cymiecTBoBaHHE, €CTECTBEHHBIH 1
U UCKYCCTBEHHBIN 0TOOD
4 DopMHUPOBaHUE CUHTETUYECKON TEOPUHU 1
9BOJIIOLIUH
5 Oranbl 3BOITIOLMOHHOTIO MpoLecca: 1
MHUKPOABOJIIOLHS U MaKPO3BOIFOLHS
6 [Tonmynsiuyst — 21€eMeHTapHas €IMHULA 1
JBOJIIOLIMH
3aKOH F€HETHUUYECKOTO paBHOBeCHUs J[xk.
7 Xapau, B. BaitnOepra. JlaGopartopHas 1 05
pabota «BbIsiBIeHHE U3MEHYMBOCTH Y '
0co0el 0IHOrO BHIa
8 DneMeHTapHbIe (PaKTOPBI IBOTIOIIUN 1
9 O ekt ocnoparens. dpdexrt 1
OYTBUTOUHOTO TOPJIBIIIKA
10 Murpanuu. M3omsmum nomysiui: 1
reorpaduyeckasi, OnoJIorudecKas
11 EctecTBeHHbII 0TOOP — HaNpaBISIOIIMMA 1

(hakTop IBOJIIOIUU




12

[TooBoit oT6OP

13

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPOIBOIIOIHH.
JlaGopaTtopHnas padora «M3yueHue
apoMop(}030B U UAMOAAANITAUHN Y
pacTEeHUN U KUBOTHBIX»

0.5

14

[Tpumeps! mpucnocobsieHuit y
OpraHu3MOB: MOP(OIIOTHIECKHE,
¢usnonornueckre, ONOXUMHYECKHE,
noBenen4eckue. JlaboparopHast pabora
«[TpucrnocobiaeHus: OpraHu3MOB U X
OTHOCHTEJIbHAS LIENIeCO00Pa3HOCTh)

0.5

15

Bupn, ero kpurepuu u CTpyKTypa.
JlaboparopHas paboTa «CpaBHEHUE BHI0B
10 MOP(OJOTHIECKOMY KPUTEPHIO

0.5

16

Crpykrypa Buzia

17

Bunoobpa3oBanue kak pe3ynbTaT
MHUKPO3BOIIOLUU

18

CBs3b MHKPO3BOJJIIOINUHA U SITUACMHUOJIOTUN

19

MaKpOBBOJ'II-OI_II/IH. ITaneoHTONIOrMYECKHE
METOAbI U3YUCHUS 5BOJTFOITUN

20

BHoreorpa(quecm/Ie METObI U3YUCHUSA
9BOJJIIOIIMH

21

3M6pI/IOJ'IOFI/ILIeCKI/IC 1 CPABHUTCIIBHO-
MOp(pOJ'IOFI/ILICCKI/IC MCTOAbI U3YUYCHUA
9BOJIOIMNHU

22

MonekyIapHO-TEHETUYECKHUE,
OMOXMMHYECKHE U MAaTEMaTHYECKUE




MECTOJBI U3YUCHHUA 3BOJTIOUN

23 OO0111e 3aKOHOMEPHOCTH IBOJTIOIHH
24 AnanTuBHas paguanus. HepaBHomepHOCTH
TEMIIOB 3BOJIIOIIUI
o5 HayuHble runoTesbl NporCcX 0K ICHHUS
JKU3HU Ha 3emJie
26 JloHayuHble IpeACTaBICHUS O 3apOKICHUN
KU3HU
97 OcHOBHBIE TaIlbl HEOPTaHUYECKOU
IBOJTIOINH
28 ['unoTe3sl 3apoXKACHUS )KHU3HU
HcTopust 3eMiu 1 METOIbI €€ N3YUCHHUS.
29 JlaboparopHas pabota «3ydenue u 05
OTIMCAHNUE UCKOIACMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOB)
30 HauanbHble 3Tarns opraHn4eckoin
IBOJTIOIIAN
31 DBOITIONNS DYKAPUOT
OCHOBHBIE TAITBI BOJTIOIUU
39 pactutensHOro Mupa. [IpakTnyeckas 05
pabora «3yuenue ocoOeHHOCTEH '
CTPOCHUS PACTECHUI Pa3HBIX OTJICTIOB)
33 OCHOBHBIE ITAITBI BOJIOIIUN YKHBOTHOTO
MUpa
OBOIOLMS KUBOTHBIX. [[pakTrueckas
34 pabota «3yduenue ocobeHHOCTEN 0.5
CTPOEHUS TTO3BOHOYHBIX KHUBOTHBIX)
35 Pa3BuTHe )xn3HM Ha 3eMIe 10 3paM U




nepuogam

MaccoBsle BBIMUPAHUA — DKOJIOT'HYECKHE

36 KPHU3HUCHI POILIOTO

37 CoBpeMEHHBIN IKOJIOTUYECKUH KPU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHu4ecKoro
MPOILIOTO

39 OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHU3MOB

40 AHTPOIIOJIOTHS — HayKa O YeJIOBEKe

41 Pa3BuTHe npeacraBneHuii o
MIPOUCXOXKJACHUN YeTIOBEKa
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabora «M3yueHue ocoOeHHOCTEN 0.5
CTPOCHUSI CKEJIeTa YeIIOBEeKa, CBA3aHHBIX C
TIPSIMOX OXKIICHHEM)

43 JIBuoKymiye cuibl aHTPOIIOreHe3a

44 CooTHolieHne OMOJOTHYECKUX U
COLMATBHBIX ()aKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTa/IMM AHTPOIIOTEHE3a

46 [TaneoreHeTrka u majcoreHOMUKa

47 DBOJIIOLIMS COBPEMEHHOT'0O YEJIOBEKA
Yenoseueckue pacel. [IpakTuyeckas

48 pabota «3yueHne sKOIOTHIECKUX 0.5
ajanTanui 4eJIoBEKa)

49 MeXTUCIUTITHHAPHBIC METO,TBI




AHTPOIIOJIOTUH

50 3apoxICHUE W Pa3BUTHE DKOJIOTHU 1
Metonsl sxonorun. JlabopatopHas pabota

51 «M3y4eHre METOI0B PKOJIOTHIECKUX 1 0.5
HUCCIIENOBAHUN)

59 3Ha4YeHHE IKOJOTUUECKUX 3HAHUM JJIs 1
yelioBeKa

53 Dkonorudeckue GpakTopsl 1
Abuotuueckue daktopbl. CBET Kak

54 sKosoruueckuii pakrop. Jlaboparopuas 1 05
pabota «BbIsiBiIeHHE TPUCTIOCOOTECHUI '
OpPTraHU3MOB K BIIMSTHUIO CBETa»
Abuotnueckue pakropsl. Temmneparypa
KaK 3KOJIOTUIECKUI (akTop.

55 JlabopaTtopHast pabota «BrlsiBiieHHE 1 0.5
pUCIOoCcOOICHNH OPTaHU3MOB K BITHSTHHIO
TEMIEPATYpPhI»
Abuotnueckue pakTopbl. BraxHoCTh Kak

56 sKosiorudeckuit paxtop. JlaboparopHas 1 05
paboTa «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHUii U3 pa3HbIX MECT OOUTAHUS»

57 Cpenbl 00MTaHUS OPraHU3MOB 1

58 buonorunueckue puTmsl 1

59 Kuznenusie GopMbI OpraHU3MOB 1

60 Buotnueckue dakropsl 1
3HayeHrne OMOTUYECKHX B3aUMOJICHCTBUI

61 JUISL CYIIIECTBOBaHMS OPraHU3MOB B cpeJie 1

oburauusg




DKOJIOTHYECKHE XapaKTEPUCTHUKHU

62
TOTTYJISIITH
OCHOBHBIE TIOKA3aTeJIH MOIYJISIUH:

63 YHCIICHHOCTb, TUIOTHOCTb, BO3PACTHAS U
M0JIOBasi CTPYKTYypa
OCHOBHBIE TIOKA3aTeJH MOMYJISIUH:

64 POXKIaeMOCTh, IPUPOCT, TEMII POCTA,
CMEpPTHOCTH, MUTPAIIHH

65 DKoornyeckast CTpyKTypa MOIyJISIuN

66 JlmHaMuKka IONyJSIAA U €€ peryIsuus

67 KpuBble pocTa YMCIIEHHOCTH MOMYJISIINH.
KpuBblie BEDKUBaHUS
DKOJIOTMYecKasi HUIIa BUA.

68 JlaboparopHas pabota «IIpucrnocobienus 0.5
CeMsIH PACTEHHI K PaCcCEICHUIO

69 Bun kak crucreMa oy sy

20 3aKOHOMEPHOCTH TIOBEJICHHUS U MUTPAITHIA
YKUBOTHBIX

71 Co00111ecTBO OPraHU3MOB — OUOIIEHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBopoT BemiecTB 1 MOTOK SHEPTHH B
IKOCUCTEME

74 OCHOBHBIE TIOKA3aTeN YKOCUCTEMBI

75 DKOJOTUYECKHE MUPAMHUJIbI

76 N3menenus cooOecTB — CYKIIECCUH

77 [TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI

03€p U peK. DKOCUCTEMbI MOPEH U OKEaHOB




HpI/IpO,I[HBIe 9KOCHUCTEMBI. DKOCHUCTEMBI

8 TYH/P, JIECOB, CTEIEH, IyCThIHb

79 AHTpPOTIOTEHHBIE YKOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTuueckas padora 05
«M3ydeHue u onucaHue ypooIKOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHICTBUI OPraHU3MOB B
9KOCHCTEMAX
MexaHu3Mbl BO3ACHCTBUS 3arpsI3HEHUN

82 Pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISIIUOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmerianerapHas 060109k
3emin

84 Yuenne B. U. Bepranckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
6uochepsl

86 KpyroBopoTs! BemecTs u
OMOT€OXUMHYECKUE ITUKITBI

87 3oHanbHOCTH OUoCchepbl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh Onocheps

89 DKOJIOTHYECKHE KPU3UCHI B UX TPHYNHBI

90 BosneticTeue yenoBeka Ha Onocdepy

01 AHTpPOTIOTEHHOE BO3/ICHCTBHE HA
pPacTUTEIbHBIN U )KUBOTHBIN MU

92 Oxpana pupoIBI




OcCHOBHBIE MIPUHIUIIBI YCTOIZHHBOFO

%3 pa3BUTHS YEJIOBEUYECTBA U IPUPO/IBI 1
PanmonansHoe MpUpoOAONOIB30BaHUE U

94 COXpaHEeHHUE OHMOJIOTMYECKOTO 1
pa3zHooOpasus 3emiu

95 Q§o6meHHe 1o Teme «MHUKPOIBOIIOINUS U 1
e€ pe3yabTaThl»

9 Q§o6meHHe 1o TeMe «MaKpOo3BOJIOLUS U 1
e€ pe3yabTaThl»

97 O606menne no Teme «IIpoucxoxaeHne u 1
pa3BUTHE KU3HU Ha 3eMIIe»

98 O606menne o Teme «IIponcxoxeHne 1
YeJI0BeKa — aHTPOTIOTCHE3»

99 O06o6mIeHne o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTAaHU3MOB)

100 O600menue mo Teme «OpraHu3Mbl U cpefia 1
oouTaHMUs»

101 O6o6meHI/ie 10 TeMe «DKOJIOTUS BUIOB U 1
TIOTTYJTSITIHI»

102 O6006menue o Teme «buocdepa — 1
rI106anpHast IKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

e www.bio.1september.ru
e www.bio.nature.ru

e www.edios.ru

e www.km.ru/educftion

CucreMa OleHUBAHUSA

®OC no 6uosiorun 10-11 kaace, 2024-2025 y4ebOHblii roa

Bxoanasi imarnocTuyeckasi nposepouHas padora 10 kiaacc

Koaudukarop

9JICMCHTOB COACPIKAHUA N Tpe60BaHHﬁ K YPOBHIO IIOATOTOBKH O6yan0H_II/IXCH JUIA TIPOBEACHUS

KOHTPOJIbHBIX paboT 1o 6uonoruu no TemMaMm ydebnuka: «buonorus. OOmas 6uonorus» B 10

KJ1acce

Hpenmer: «Oononorus» 10 ximacc
Y4eOHuK /17151 00111e00pa30BaTeIbHBIX YUPESIKICHHIA, COCTABICHHBIH 11O pyKOBOACTBOM B.B.
[Taceynuka

Buja KOHTpOJIS: UTOTOBBIN, TEKYLIUI, CTAPTOBBIN

Tema: Kietka. Ourorenes3. OCHOBBLI T€HETHKH.

1.

HepequL 3JIEMECHTOB NPEAMETHOI'0 COACPKAHUA, TIPOBEPACMbBIX HA KO]—[TpOJ’lb]—[Oﬁ
padote

Kox

Onucanue 3J1eMEHTOB NMPEeAMETHOI0 CoAepPKaHUA

11

Buosaorust kak Hayka. MeToabl 0M0J0THH.
Poup Guonoruu B GopMHUpPOBaHUHN COBPEMEHHON €CTECTBEHHOHAYYHOUH KapTUHBI MUpA.
MeTo 16 U3yYeHUSs )KUBBIX 00BEKTOB.

Kuaerka

KnerouHoe cTpoeHue opraHu3MoB Kak JI0Ka3aTeIbCTBO UX POJICTBA, €IMHCTBA
OopraHu4yeckoro Mupa. ['eHbl 1 XxpoMocoMbl. BUpychl — HekieTouHast (popma KU3HH.
XUMHWYECKUU COCTaB KJIETOK.



http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/educftion

2.2 Hyxnennossiit kucnotsl. ['eneTnueckuii ko

2.3 Crpoenue kinetku. OpraHou bl

24 OOMeEH BelIecTB B KIIETKE

2.5 Jenenne knerku: Muros, Meiios

3 Pa3mHokeHMe ¥ OHTOTeHe3

3.1 DopMBI pPa3MHOKEHHS OPTAaHU3MOB

3.2 PasButie nonoBeIx KieTok. OMIog0TBOpEeHUE

3.3 Onrorenes

4, OCHOBBI reHeTUKH

51 MoHo- 1 TUTHOPUIHOE CKPEIIHBAHNE

5.2 XpoMocoMHas TeOpHsl HacleICTBEHHOCTH. HacnenoBanue clemnieHHoe ¢ 0JIOM

5.3 UzmenuuBocTh. MyTanuu

54 I'eneTuka yenoBeka

2. Tlepeuenn 3J1eMEeHTOB  MeTaNnpeAMEeTHOro cojlep:KaHusl, NPOBepPsieMbIX
HAa KOHTPOJbHOI padoTe

Kon OnucaHue 3J1eMEHTOB METANPEIMETHOI0 COIePAKAHUSA

1 YMeHnue nienath BoIOOp U3 MPEJIOKEHHBIX BapUaHTOB (TI03HaBarenbHoe Y'Y 1)

2 YMeHnue kinaccupuIpoBarh, aHAIM3UPOBATh (1Mo3HaBaTelbHOe Y Y )

3 ‘YMeHue BhICKa3bIBaTh CYKIeHUs (ITo3HaBaTenbHbIe Y'Y [])

4 YMeHue ycTaHaBIUBaTh MPUUYNHHO-CIIE/ICTBEHHBIE CBsI3U (T03HaBaTenpHoe Y'Y 1)

5 YMeHue CTpOUTh JIOTUIECKHE PACCYKISHHS, YMO3aKITIOUSHHSI

6 YMeHue BrIpayKaTh CBOM MBICIIHA B COOTBETCTBHU C 33/1a4aMU U YCIOBHAMUA

KOMMYHUKanu (KoMMyHuKatuBHoe Y'Y /I)

7 ‘YMeHue OreHUBATh MPABIIIFHOCTD BHITTOIHEHUS Y4eOHOM 3amaun (peryistuBaoe Y'Y 1)
3. [lepeyeHb TPE6GOBAHUM K YPOBHIO NOATrOTOBKHM 00Y4aKOIUXCH,
OCBOUBIIUX T€MbI

yuyeOHuKa «BBeneHue B 0011yI0 O0HOJIOTHIO» 1O MPeAMeTY «OnoJorus» B 9 Kiiacce
Kon Onucanue TpeGOBaAHMI K YPOBHIO OATOTOBKHU 00YYalOIIUXCS

1 3namu / nonumams

1.1 [Tpu3Haku 6UOIOTHYECKIX OOBEKTOB:

111 KHUBBIX OPTaHU3MOB: PACTEHUIA, TPHOOB, JKHBOTHBIX, OaKTEPHI;

1CocraBjieH Ha OCHOBE Tpe60BaHPII>i K IPpEAMETHBIM pE3yJibTaTaM

1.1.2 T€HOB, XPOMOCOM, KJIETOK;

1.13 MO JISIIIAN, SKOCHCTEM, arpOdKOCUCTEM, OHOChepBI

1.2 CymHOCTh OMOJIOTHYECKHX MPOIIECCOB:

121 00OMeH BEIECTB U MPEeBpaIleHne YHEPTUH, TUTaHNE, TbIXaHHe, Pa3MHOKEHNE,
HACJEACTBEHHOCTh U N3BMEHUHNBOCTE;

1.2.2 KPYTrOBOPOT BEIIECTB U MPEBPAIEHUE SHEPTHH B SKOCHCTEMAX.

2 Ymemo

2.1 OOBACHATE:

211 0COOEHHOCTH CTPOEHHS KIIETOK;

2.1.7 TUIIOTE3BI SBOJIIOLUU YETIOBEKA, MECTO U POJIb;

2.1.10 MIPUYHUHBI HACIEICTBEHHOCTH U U3MEHYUBOCTH.

2.4 BoIsBIATH TUIBI B3aUMOJICUCTBUI Pa3HBIX BUJIOB B 9KOCUCTEMAX.

2.5 CpaBHHBATh OMOIOTHIECKHE OOBEKTHI, MPOIICCCHI.




2.6 Omnpenensats NPUHAIIICKHOCTS OMOJIOTHYECKUX OOBEKTOB B IpyIam
(xmaccubukamnms).

2.8 [TpoBoAKUTE CaMOCTOSITEIHHBIN MTOUCK OMOIOTHYECKOM MH(POPMAITIH: HAXOIUTh B
HAYYHO-TIOMYJIIPHOM TEKCTE HEOOXOMMYO OMOIOTHIECKYI0 HH(POPMAITHIO O KUBBIX
00BeKTax, mporieccax; padoTaTh ¢ TEPMUHAMH ¥ IOHATHIMU

4. BxoaHas AMarHoCcTUYeCKas IPOBepoOYHass paGéoTa mo

ouosiornm 10 kiacc [losicHuTe /IbHASA 3aIUCKaA

JlanHasi KOHTpOJbHAas pabOTa OXBAaTHIBAET OCHOBHBIC COJICpXKATEIbHBbIC JTHUHHU Kypca
Oomonormm 3a 9 kimacc. 3amaHWA KOHTPOJIBHOW pabOTH pa3nuyaroTcs 1Mo (opMe M ypOBHIO
TPYJHOCTH, KOTOPBIH OIpPEesieTCs CIocoO0M TO3HABATEIBHON JCSITEILHOCTH, HEOOXOIUMBIM
JUIS  BBITIOJIHCHUS 3aJjaHus. BBIMONHEHWE 3aJaHuil KOHTPOJBHOH pabOThl TpeanojaracT
OCYIIECTBIICHUE TaKUX HHTEIUICKTYaJbHBIX JIECHCTBUI, KaKk pacrlio3HaBaHWE, BOCIPOHM3BEIICHHE,
M3BJICYCHUE, K1acCU(UKaLUs, CpaBHEHHE, 00BSICHEHUE, apTyMEHTAIIHS U JIp.

XapakTepHCTHKA CTPYKTYPHI M COJlep:KaHHe KOHTPOJIbHOH padoThl
KonTponbHas paboTa COCTOUT M3 TpeX YacTe, KOTOPbIe pa3IndaroTcs Mo ¢popMe 3a1aHuH,
CTETIeHHU CJI0)KHOCTH U KOJIMYECTBY 3aaHuil. OnpenesioluM IpU3HAKOM JJIs KaX 101 yacTu
paboThI siBIsieTCS (hopMa 3aTaHwid:
®  Yacts 1 cogepxut 3amaHus ¢ BHIOOPOM OTBETA;
®*  UYacts 2 comep KuT 3aIaHMsI HA MHOKECTBEHHBIIM BI>I60p , YCTaHOBJIEHUE COOTBETCTBUS U
YCTaHOBJICHHUS TIOCJIEAOBATEIBHOCTH IPOLIECCOB.

Yactp padoTbl Tun 3aganuii KosmnuecTBo 3aganuii
Yacrts 1 3ananus ¢ BEIOOPOM OTBETA 14
YacTs 2 3agaHus ¢ KPATKUM OTBETOM 3

K kaxxnomy u3 3anmanuii ¢ BeiOopom otBeTa Yactu 1 paboThl npensaraetcst 4 BapuaHTa
OTBETA, U3 KOTOPBIX TOJIBKO OJMH MPaBUILHBIN.

B 3apganunsx Ha MHOKecTBEHHbIH BbIOOp YacTu 2 paboThl OTBET 1aeTcs B BUIE Habopa
uudp uiu OyKB, 3alTUCaHHBIX 0€3 MPOOEIoB.

Ha BrInosiHEHHE KOHTPOIBHOM paboThl OTBOAUTCA 45 MUHYT.

CucTeMa OLleHMBaHUs BBITOJIHEHHS 3a1aHUI 1 KOHTPOJIBHON paboThI B LIEJIOM.
[IpaBunbHO BEIMONIHEHHAsI paboTa oneHuBaeTcs 20 Oannamu.

Kaxxnoe npaBunbHO BhIMONHEHHOE 3amanue Yactu 1 orenmBaercs | OGamnmom. 3amaHuie
CUMTAETCS BBIIIOJHEHHBIM BEPHO, €CIIM YUCHUK BbIOpai (OTMETHII) HOMEP NPaBHILHOIO OTBETA.
3amaHue CYMTAETCS HEBBINOJIHEHHBIM B CIEAYIOUIMX CIydasx: yKa3aH HOMEpP HENpaBUIBHOTO
OTBETa; yKa3aHbl HOMepa ABYX WJM Ooyiee OTBETOB, Ja)K€ €CJIM Cpedu HHUX yKa3aH M HOMep
MIPaBHJIBHOTO OTBETA; HOMEP OTBETa HE yKa3aH.

[IpaBunbHO BhIMoHEHHOE 3aanue Yact 2 oueHuBaeTcs B 2 6auia (2 6amia — HeT
ommn6Ook; 1 6amt — gomymieHa ogHa omuoka; 0 6ayUI0B — AOMYIIEHBI ABE U 00Jee OMUO0K).

Hopma onenuBanus
Bcero 20 6amios

94 - 100% (19-20 6amtoB)-«5»
75-93% (14-18 6amioB) — «4»
51-74% (10-13 6amioB) — «3»
0-50 % (0-9 6ammoB) — «2»
Crnenndpukanus



Ne | 3apanue | IIpoBepsiemMble 37IEMEHTHI YpoBeHb Maxkcumanssbiii | Bpems
B paboTre | comepKaHUs CIOXKHOCTH | Oayt
1 | Al Ponb Guosioruu B popMUpPOBaHUN b 1 15
COBPEMEHHOHN eCTeCTBEHHOHAY4YHON
KapTUHBI MHUpPa, B IPAKTHYECKOIH
JESITEIbHOCTH
2 | A2 KneTtouHoe cTpoeHne opranuzMoB b 1 1,5
KaK JI0Ka3aTeJIbCTBO UX POJCTBA,
€AMHCTBA KUBOH IIPUPOIBI
3 | A3 [IpusHaku opraHu3MoB. b 1 1,5
OZRHOKJIETOYHbIE U MHOTOKJICTOYHBIE
OpraHu3Mbl
4 | A4 apcTtBo PacTenus b 1 15
5 | AS HapctBo J)KuBoTHBIE b 1 1,5
6 | A6 apctBo )KuBOoTHBIE b 1 15
7 | A7 CXO/CTBO 4€EJIOBEKA U JKUBOTHBIX U b 1 15
OTIHYHS
8 | A8 [poreccrr JKU3HEAeATeNbHOCTH | b 1 15
opraHu3Ma 4ejioBeka
9 | A9 HetiporymopanbHas perymsius b 1 1,5
MPOIIECCOB KU3HEACATEILHOCTH
opranusma
10 | A10 HeiiporymopanbHas perymsus b 1 1,5
MPOLIECCOB KU3HEACATEIEHOCTH
opranuzma
11 | All Omnopa u IBUKECHHE b 1 15
12 | A12 BnusiHue skonorudeckux gakropoB | b 1 1,5
Ha OpraHu3MBbI
13 | A13 DKOCUCTEeMHAas OpraHu3aIus XuBoi | b 1 15
IPUPOABI
14 | Al4 YMeHue onpenensTb CTpyKTypy b 1 1,5
00BEKTa, BBIACTATH 3HAUNMbIE
(YHKLIMOHAIBHBIE CBS3H
Yacts 2
15 | Bl ‘YMeHue npoBoJAUTh MHOKECTBEHHBIH | I1 2 8
BEIOOD
16 | B2 YMeHue ycTaHaBIUBaTh II 2 8
COOTBETCTBHE
17 | B3 YMmeHue onpeaensiTh I 2 8
MOCJIEeIOBATEIFHOCTh OMOIIOTHYECKUX
MPOLIECCOB, SIBICHUM.
5. OTBeThI
Yacrs 1
1. 4
2. 1
3. 4
4. 1
5. 1




6. 1
7. 2
8. 4
9. 4
10.3
11.2
12. 4
13.1
14.3
Yacts 2 B
1.234
B2.211122
B 3. BAI'B/]
CrapToBasi KOHTPOJIbHas padoTa no ouosornu aisa 10 knacca.
Ne | Ma 3ananue Or | baa
KC. MaxkcuMaibHOE KOJIMUECTBO 0alioB 3a paboty — 20 BeT | J3a
n KOJI pad
/ -BO oty
I oan
JIOB
1. 1 Al. Kakas Hayka U3y4aeT XUMHYECKUI COCTaB, CTPOEHUE U MPOLECCHI
KU3HEACSTEIbHOCTU KIICTKH?
1. T'uctonorus 2. OMOpuonorus
3. Dxonorus 4. Lluromorus
2. 1 | A2. Bo3bynurens CITNda — 310
1. Bupyc 2. Bakrepust 3. Onnoxknerounsiii Tpu6 4. IIpocretiniee
3. 1 A3. Kak Ha3bIBalOT OPraHU3MBbI , KOTOPBIM JJIS )KU3HEESI TEIbHOCTH
HEOO0XO1M CBOOOIHEIN KHCIIOPOT?
1. Artotpodamu 2. Anaspobamu 3.I'ereporpodamu 4. Aspobdamu
4, 1 | A4. Kakue pacTteHHs COCTOST U3 CXOAHBIX 110 CTPOCHUIO KIIETOK, HE
o0pa3yromux TKaHen?
1. Bonopocnu 2. Ilnayss! 3. [Tanopotanku 4. Mxu
5. 1 | AS.Xa0sl1, B OTAMYME OT JIATYIIEK, MOTYT HTh BAAIH OT BOAOEMA.
YeM 3TO MOKHO OOBSICHUTB?
1. Ownu pa3MHOKAIOTCS Ha CyIIIe
2. 'V HuX IlydIle pa3BUTHI IETKUe 1 Oosee cyxas Koxa
3. VY HUX KOpOTKHE 33/IHHC KOHEYHOCTH W JUTHHHBIC IEPE/IHAE
4. OHU NUTAIOTCS Ha3eMHBIMU OECIIO3BOHOYHBIMH KHUBOTHBIMH
6. 1 A6. Kakux 13 IpeBHUX KUBOTHBIX CUHTAIOT MPEIKAMUA 36MHOBOIHBIX ?
1. Creronedainos 2. UxTrno3aBpoB 3. ApXeonTepuKcoB 4.
Jlatumepunit
7. 1 | A7. CounanbHas mpupoJa 4eJoBeKa NposBIseTCs B
1. TIpucrnocoGIeHHOCTH K MPAMOXO0KICHHIO
2. PeueBoil nedATenbHOCTH
3. Hanuume ropraHu ¢ roI0OCOBBIME CBA3KAMHE
4. OOGpa3oBaHUH YCIOBHBIX Pe(IICKCOB
8. 1 | A8. Xenub , BelpabaTeiBacMas NEUEHbBIO, MO )KEITYHBIM IIPOTOKAM
MOCTYTAeT B
1. [TuieBon 2. XKenyznok 3. Toncryio kumky 4. TOHKYIO KUIIKY




A9. DpUTPOIUTHI MOTYT MEPEHOCUTH KUCIOPOJI M YITIEKUCIIBIN ra3, TaK Kak
OHH COJepIKaT

1. Boxy u MuHepaJbHBIE COIH

2. AnTtuTEna

3. ®ubpunoren

4, Temormobun

[3XY

A10. /[muTenbHOe TOBBIIEHUE COMEPKaHNS TITFOKO3HI B KPOBH
CBUJICTEIILCTBYET O HApYyIICHUH OOMEHA
1. berkoBoro 2. JKupororo 3. YriaeBoaHoro 4. MuHepaIbHOTO

Al1l. HenmoaBmXHO COSMHEHBI MEXKTy COO0H KOCTH
1. I1nedeBas u mokTeBas 2. TeMeHHas v BUCOYHAs 3. beapennas u
Oonbias 6epriobas 4.1 pyauna u pédpa

A12. Kakne 6MOTHYECKHE CBSI3U CYIIECTBYIOT MEKIY PAKOMOTIIEIEHUKOM
Y aKTUHHEH?

1. Tlapasur-xo3sun

2. XWIIHUK-KePTBa

3. KoHKypeHTHbIE

4. B3anMOBBITO/HbIE

A13. I'maBHBIM (paKTOPOM , OTPAHUUMBAIOIINM POCT TPABSIHUCTHIX
pacTeHHil B €I0BOM JIECY, SIBISETCS HEAOCTATOK
1. Cgera 2. Bogmer 3. Ternma 4. MuHepalbHBIX COJIEH

[

Al4. BoJIbIIMHCTBO OaKTEepHii U HEKOTOPHIC IPUOBI B KPYTOBOPOTE
BEIIECTB, BBINOIHSIOT POJIb

1. TIpowusBoamTeseii OpraHNYECKOrO BEMIECTBA

2. TlorpeOurerneit OpraHMIECKOro BEIIECTBA

3. Paspymmreneii OpraHu4ecKoro BEIeCTBa

4. KOHIIEHTPATOB OPraHHYECKOr0 BEIIECTBA

Bribepure Tpu paBUIIBHBIX OTBETA
B 1. B uém nposBisieTcsi CXOACTBO MOKPBITOCEMEHHBIX U TOJIOCEMEHHBIX
pacTeHui?
1. Xapakrepusyercss MHOTOOOpa3HeM BHI0B
HIMeroT X0opoIIio pa3BUThIE BETETATUBHBIE OPTaHbl
CriocoOHBI 00pa30BBIBAaTH OOIIMPHEIE JIeca
PazmHOXar0TCs ceMeHaMu
OnbUIAIOTCS HACEKOMBIMU M ITHIIAMH

ok wn

O0pa3yloT COUHbIC U CyXHE CEMEHA

B2. YCTaHOBHTe COOTBETCTBHE MEX]y TPU3HAKOM OpraHU3Ma U
[IapCTBOM, ISl KOTOporo oH xapaktepeH. Ilpuznak  IlapcTBo
1. Pacrenus
2. XusotHble

A. PactyT B TeueHue Bcel KUZHU

Bb. AKTHBHO mepeMenaroTcs B MPOCTPAHCTBE

B. ITutaroTcs roTOBBIMU OPraHUYECKUMU BEIIECTBAMU
I'. OGpa3yroT opraHn4eckue BelecTBa

B TIpoiiecce (OTOCHHTE3a

J1. ImeroT opraHsl 4yBCTB
E. ABnsiroTcst OCHOBHBIM HCTOYHHKOM KHCIIOpPOJIa
Ha 3emiie

A |B |B | |a |E




7 B 3. YcTaHOBHTH MOCIEIOBATESILHOCTD NIEpeIad BEMeCTBA U
SHEPTHH B NMHUIIEBOH nenu. A. HacekoMmoe

b. Pactrenue
B. [ars
I'. JIarymka

. Opén

Hroro

[osicHUTEe/IbHAsA 3alIMCKa K MPOMEXXYyTOYHOH MPOBEPOYHO# padoTe

no 6uosiornu 10 kiaacc

KontponpHas pabota B IByX BapHaHTaX COCTABJICHA B BUJEC TECTOBBIX 3aJaHUH,
COOTBETCTBYIOILINX TeMaM, U3ydaeMbIM B 1 momyroauu 10 kiacca:

- Opranuueckue BeIecTBa KIEeTKH;
- OCHOBHBIE ITOJIOKEHUS KIETOUHOU TeOpuH;
- Opranouzip! KJIETKH;
- DHepreTHYecKrii 0OOMEH B KIICTKE;

B Tecrax npezacraBieHsl pa3HOOOpa3HbIC 3aaHuUs 10 TEMaM:

Yacte A conepxut 18 3aganuii ¢ BEIOOPOM OJHOTO BEPHOTO OTBETA U3 YETHIPEX 0A30BOTO
YPOBHS CJIOKHOCTH.

Yacte B cogepxuT 3 3agaHus C BBIOOPOM HECKOJIBKMX BEPHBIX OTBETOB, Ha
YCTaHOBJICHHE COOTBETCTBHSI M OIpPEIENICHHE IOCIIEeI0BATEIbHOCTH OMOIIOTHYECKUX OOBEKTOB,
MIPOLIECCOB U SIBJICHUN. DTH 3aJaHUs MMOBBIIIEHHOT'O YPOBHS CIOKHOCTH.

B1, B2, B3- ymenune npoBoIuTh MHOKECTBEHHBIN BBIOOP M YCTaHABINBATH COOTBETCTBUE
Yacte C copepXHT BONPOC, NOAPa3yMEBAIONINM OTBET U3 3 MPaBHIIBHBIX 3JIeMEHTOB. Ha
BBHITIOJIHEHHUE TECTa PEKOMEH/TyeTCsI BELIENUTh 40 MUHYT.

Kpurepun

ouenuBanus: Yacto

«A» - 18 6amnoB Yactb

«B» -9 6amnos.

Yactp « Cy» - 3 6amnna.

Hroro — 30 6annos.

27-30 6aimoB - oreHka «5»- 90-100%

21 - 26 GamnoB — oneHka «4» - 70-89%

15 - 20 6annoB — oneHka «3»- 50-69%

Memnee 15 6aminoB — orieHKa «2»-MeHee

50%

OrBerbi:A |12 (3 (4 |5 |6 |7 |8 |9 10|11 (12|13 |14 15|16 |17 |18
Bapuanr - 1 413 |2 |4 |1 {3 |3 |4 |1 |3 (1|2 |2 |1 |3 |1 |4 |3
Bapuanr - 2 213 (4 |1 |2 (3 |1 |1 |1 |2 |4 |2 |2 |4 |3 |1 |1 |2

B 1 2 3

Bapuanr - 1 121221 ABT B’




Bapuanr - 2 ABT 135 | 212112 |

C
Bapuanr - 1 JIByMeMOpaHHBIN OpraHouz
Buytpu naxogutcs cooctennas JJHK, BHyTpeHHss1 MeMOpaHa oOpa3yeT
KPHUCTHL. B MUTOXOHAPHIX MPOUCXOIUT pa3pyLICHUE OPraHUIECKOTO
BEIIECTBA JI0 YIJIEKUCIIOTO ra3a 1 Boakl ¢ oopazoBanueM ATD
Bapuanr - 2 JIBymMeMOpaHHBIN OpraHoun

Bayrpu naxoautcs cooctBernas JIHK, rpaHbl TriiakonoB
[Tpouncxoaut GpoTocuHTE3 ¢ 0Opa30BaHUEM OPTaHUYECKUX BEIIECTB U3
YIJIEKUCIIOTO T'a3a M BOJIBI C BBIJICICHUEM KUCIOPOIa

DJEMEHTBI COACPIKaHUA.

2!
ZrneHe= =

[IpoBepsiemMbie 37IEMEHTHI

coJep KaHus
Yacrts
A
1 Opranudeckue u b
HEOpPraHMYeCKHE BEILECTBA
KIIETKH
2 VYriesonsl b
3 VYriesonsl b
4 JInnm et b
5 Benku b
6 OyHKIMH OETKOB b
7 HyxnenHoBbIe KUCITOTHI b
8 HyknenHoBBIE KUCTIOTHI b
9 ATD b
10 ATD b
11 Bupycsl b
12 OCHOBHBIE NOJOKEHUS b
KJIETOYHOU TEOpUH
13 Oprasoupl KIETKH b
14 Oprasoupl KIETKU b
15 OpraHous! KIETKH b
16 DyKapuOTHI U POKAPHOTEI b
17 OHepreTn4ecKkruii 0OMEH B KIIETKE b
18 DHepreTuveckuit 0OMeH B KIIETKE b
Hroro | b
4acTh
A
Yactp
B
B1 CooTBeTCTBHE MEXIY CTPOCHUEM U II
(yHKLHMEH BEIIEeCTBA U €r0 BHIOM.
B2 CrtpoeHue opraHou10B II
B3 OTnnums MPoKapuoT U 3YKapHOT II
Hroro wacts B | II
Yacts C
Cl OpraHousl KIETKH I1
Utoro wacts C




HToro

IIpomexyTouHasi npoBepoYHasi padoTa

Bapuanr 1.
1. K HeopraHM4eCKUM BEIIECTBAM KIIETKA OTHOCSTCS
1) xupsl 2) 6enku  3) HyKJIEWHOBBIE KUCIOTHL  4) Boza

2. I'moko3a ABnsSeTCsI MOHOMEPOM:
1) remorno6una 2)rnuneprHa 3) TMUKoreHa  4) aapeHannHa

3. Kakyto (hyHKITHIO BBITIOIHSIOT YTJIEBOABI B KIIETKE?
1) KaTalIuTHYECKYIO 2) PHEpPreTUYecKyro

3) xpaHeHHe HaclIeCTBeHHON nH(popMalmu  4) ydactre B OnocuHTe3e Oenka

4. B KIeTKe JUIMU/IBI, B OTJIMYHE OT YIIIEBOIOB, BHIIOIHAIOT QYHKIHIO 1)
JHEPreTHUYECKYI0 2) CTPYKTYpHYIO 3) 3amacaroiyto  4) peryisaTopHYIO

5. VI3 aMHHOKHCIIOT COCTOSIT MOJIEKYJIbI:

1) OeKoB 2) YTIIEBOIOB 3)mumaoB 4) JHK

6. [Ipu moHMKEHNU TeMIIepaTypbl aKTHBHOCTH (JEPMEHTOB

1) yBenuuuBaeTcs 2) He U3MeHseTcs

3) 3ameiseTcs 4) cHayasna 3aMeAJIsIeTCs], IOTOM yBEITHMYUBAETCS

7. Kakyto (hyHKIMIO BBIOJHSIOT B KiIeTKe MoJieKyJibl JJHK?
1) CTPOUTEIIbHYIO 2) 3aIIUTHYIO
3) HOCHTEJsI HacJIeCTBeHHON nH(popmanun 4) MOTIOMICHHUS SHEPTHH COTHETHOTO CBETa

8. B coctaB nykneorunos PHK He BxoauT:
1) anernH  2) ryaHuH 3) ypammn 4) THMHH

9. Cuntes monekyn AT® B kjeTke MOXKET IPOUCXOIUTh B:
1) MHUTOXOHJIPUSX U XJIOpOIUIacTax  2) sape U ppdocomMax

3) anmapate ["onbmKH 1 IHM30COMax 4) XpoMOCOMax | ApbIIIKe

10. Cxonbko monekysn AT® obpasyercs npu OECKUCIOPOIHOM PaCLICIIICHUH TJIFOKO3bI?

1) 38 2)4

3)2

4) 36

11. Bupycbl MOryT pa3MHOXaThCsl.

1) Tonpko B KJIETKE XO3s5IMHA 2) [lyrem mpocToro neneHus
3)Tonpko  OecmojbIM IyTeM 4)TonbKO TOJIOBBIM ITyTEM.

12. Ponb KJIETOYHOU TEOPUU B HAYKE 3aKIIFOUAETCS B TOM, YTO OHA!
1) pa3bsicHUIA MEXaHWU3M SBOJIOIIAN 2) BBISIBUJIA POJIH SIIPA M XPOMOCOM B KJIETKE 3)
BBISIBUJIA 3HAYCHHE OPTraHMYECKUX BEIIECTB B KIETKe  4) omucana opraHOUIbl KIETKH

13. K opranonmgam KJIETKH OTHOCSITCS
1) ropMOHBI 2) IM30COMBI 3) dbepmenTHI 4) BUTaMUHBI

14. B ammapate ['onbmxu 00pa3yroTes:
1) nu3ocoMsI 2) pubocoMbl  3) XJIOPOILIACTEI 4)  MHUTOXOHAPHUH

15. llepeBaprBaHye NUILIEBBIX YACTHII U YAaJICHHE HENIEPEBAPEHHBIX OCTATKOB IIPOMCXOJHUT B
KJIETKE C TIOMOLIBIO

1) 1) anmapara [onbpku 3) 2)sHI0IUIa3MaTHYECKOM CETH

2) 3)musocom 4) 4) pubocom

16. Hacnencteennas nadopmanusi B KJIE€TKax OaKTepUil COAECPKUTCA B:



1) komerieBoit JIHK ~ 2) muroriazme  3)sape 4)pudbocomax

17. B xy1eTkax 4enoBeKa M )KUBOTHBIX B KA4eCTBE MCTOYHUKA YHEPTHH HCIIONB3YIOTCS 1)
TOPMOHBI 1 BUTAMUHBI 2) BOJIA M YTJICKUCIIBIN Ta3
3) HEOpraHuveckue BemecTsa 4) OeTIKH, KUPBI U YTIIEBOIBI

18. KoHeuHble MPOAYKTHI OKACICHUS] OPTaHUYECKUX BEICCTB:
1) AT® nBoma 2) KUCIOPOA U YTIIEKUCIIBINA

ra3 3) Bojga u yriaekucieiii raz  4) ATO u

KHCJIOPOJT

B 1. YcraHoBHTE COOTBETCTBUE MEXKIY CTPOCHHEM, (PYHKIIMEH BEIIECTBA H €r0 BHUIOM.

CTPOEHUE N ®YHKIUA BU
A) COCTOST U3 OCTATKOB MOJICKYJI TJIMIICPUHA U )KUPHBIX KHCIIOT 1) numuast
B) cocrosT U3 0cTaTKOB MOJIEKYTT aMHHOKHCIIOT 2) 6enku

B) 3amumaroT opranusM OT MepeoxXIaxAeHHsI

I') 3amuUIIa0T OpraHu3M OT YYIKEPOTHBIX BEIIECTB
1) obnanmatot peHaTypammen

E) BBINIOJHSIOT 3amacaroiyro (GyHKIIUO

A B B r i E

B 2. Beibepute cTpyKTyphl U (DYHKITHH, OTHOCSIIUECS K SAPY KIETKH.

A) Nmeet nBymeMOpaHHyI0 000JI0UYKY C TOpaMiu

b) Otseuaer 3a cunte3 ATD

B) XpaHUT HACIIEICTBEHHYIO HH(POPMALIMIO M yYacTBYET B €€ Iiepeiaie
I ConepKHuT SIAPHIILKO, B KOTOPOM COOMPAarOTCs puOOCOMBI

1) OcymiecTBisieT NpoIecchl IIACTHYECKOTO H YIHEPTeTUIECKOro 0OMeHa
E) OGe3BpexuBaeT NpoAyKTHI pacraja B KIETKE

B 3. Bemumute 6ykBbl, 0003Ha4aOIIME HIEMEHTHI BEPHOT'O OTBETA Ha BONPOC: YEM KIIETKa
OakTepuii OTJINYAETCs OT KIETKU )KHBOTHOT'O?

A) HaJIMYMEM HapyKHOW MeMOpaHbI

B) orcyrctBuem sapa

B) OTCYTCTBHEM LIMTOIIIIa3MbI

I') HanmuueM TIOTHOM 000JI0UKH

JI) oTcyTCTBHEM MUTOXOHIPUN

E) conepxannem opraHMuECKUX BEIIECTB

C. YTo u3BECTHO O BHYTPEHHEM CTPOCHUH M (QYHKIIUSX MUTOXOHPUI?

IIpome:xxyTounas npoBepoyHasi padora

Bapmuanr 2.
1. K opranrueckum BellecTBaM KJIETKH pacTeHUNH OTHOCUTCS
1) Boma 2) Kpaxman 3) xyopux Kanmeitus ~ 4) moBapeHHas CoJb

2. YruieBojibl P (POTOCHHTESE CUHTE3UPYIOTCS U3:
1)0,uH,0 2) CO2m H 3)C0.uH>0 4) C02 m H2CO3

3. B kieTkax >KUBOTHBIX 3aIIaCHBEIM YTJIIEBOJAOM ABJIACTCA:



1) memmrono3a 2)
Kpaxmai 3) IiroKo3a
4) TIMKOTeH

4. HanGospiiiee KOJUIeCTBO SHEPTHH BBIACISACTCS MPH PACIIEIUICHUH OJHOTO TpaMMa
1)xupa  2) IIIIOKO3BI 3)6enka  4)IEILTIONO3BI

5. KucioTsl, U3 KOTOPBIX COCTOST OCITKH, HAa3BIBAIOTCSI
1) HyKJIEMHOBBIMH ~ 2) aMHUHOKHUCIIOTAMH  3) MUHEpaJIIbHBIMU ~ 4) HEOpraHUYEeCKUMHU

6. B mepeHoce kucnopoja u yriaeKuciaoro raza B OpraHu3Me y4acTByeT
1) Muo3uH 2)

¢ubpuH 3) reMorioouH

4) KoJIIareH

7. I'me B xnetkax sykapuot copepxkurcs JJHK?
1) B sigpe 2) B pubocomax 3) B komImiekce I obmKm 4) B mUTOILIA3ME

8. Monekyna PHK cogepuT a30TUCTbIE OCHOBAHHSL:
1) ameHuH, T'yaHuH,ypaIliI, IUTO3UH 2) UUTO3WH,T'YaHWH,aeHUH, THMHIH

3) TUMUH,ypaIiL,aIeHAH,I'YaHHH 4) ajgeHuH,ypalyi, TAMAH, ITATO3WH.

9. KakoBa poib monekyn AT® B kietke?

1) obecnieuynBarOT OPraHU3M DHEPTUECH 2) YCKOPSIOT XUMHUYECKUE peakiuu 3)
y4acTBYIOT B 00pa30BaHHM KJIETOYHBIX CTPYKTYp 4) HOTJIOIAIOT YHEPTHIO COJHEYHOTO
cBeTa

10. Cxonbko monekys AT® oOpaszyeTcs mpu KUCIIOPOJIHOM PACIIEIICHUH TIFOKO3bI?

1) 38 2) 36

3) 28

4) 2

11. Kakoit Bupyc Hapymiaer paboTy WMMYHHOW CHUCTEMBI YeloBeKa?
1) [Momuomuenwura 2)Ocrmbl

3)'punma 4)BUY

12. Kakas Teopust 0600111112 3HaHUS O CXO/ICTBE XMMUYECKOTO COCTaBa KJIETOK PacTeHHUH,
YKUBOTHBIX, YeJIOBEKa, OaKTepHii 1 TpuOOB?

1) sBosroruu 2) KJIETOYHAS 3)IPOUCXOXKICHUS YelloBeKa 4) MHIUBUTYaTLHOTO Pa3BUTHS
OpraHU3MOB

13. K opranoniam KJI€TKH OTHOCHUTCSI
1) xpomarun  2) komiuieke ok 3) AT®  4) KIeTOYHBINH COK

14. Kakyro pons Urpaer sapo B KieTke?

1) COJICPIKUT 3amac MUTATEIbHBIX BEILIECTB

2) OCYIIECTBIISIET CBSI3b MEXKAY OPTAHOWIAMH M YaCTAMH  KIJIETKH
3) CIIOCOOCTBYET IMOCTYIUICHHIO BELIECTB B KIETKY

4) o0ecrnevynBaeT CX0ICTBO MATEPUHCKOMN KIIETKH C JOUEPHIMH

15. Iomyxunkas cpena KIETKH, B KOTOPOH pacoIOKEHO SAPO U OPTaHOUIbI, — 3TO
1) Bakyomnb 2) mu3zocoma 3) IUTOIUIA3Ma 4)xomrutekc [ 'obmKu

16. B kieTkax mpokapuoT reHbl, B KOTOPBIX XPaHUTCS HAacleICTBEeHHAs HHpOopMaIus,
PacoIOXKEHBI B
1) [IATOTUIa3ME 2)simpe  3) MHTOXOHAPUSIX 4) pubocomax



17. Buonornueckoe OKUCIEHHE UAET MPH 0053aTENFHOM YI9acTHU
1) kucinopoga  2) bepMeHTOB  3) TOPMOHOB  4) HYKJICMHOBBIX KUCIIOT

18. KonmdecTBO ATarioB B SHEPTeTHUESCKOM OOMEHE:
1)2 2)3
3)4 4) 36

B 1. Beimummte 6ykBbI, 0003HAYAOMIHE JIEMEHTHI BEPHOTO OTBETA: Kakue QYHKIINU B
OpTaHU3Me BBIMOIHSIOT XKHUPBI?
A) OTKJIA/IBIBAFOTCS B 3arac
B) cnyxat uCTOUHUKOM SHEPTUH
B) YCKOPSIFOT XUMHUUECKUE PEaKLIUH
I') BXOOsT B cocTaB KIIETOYHBIX MeMOpaH
J1) B meyeHn MOTYT NpeBpaliaThecs B OEIKN
E) yyacTByIOT B XpaHEHHH U Iiepejaue HACIEACTBCHHBIX PU3HAKOB OT POJUTENCH K TIOTOMCTBY

B 2. Beimumure nudpbl, 0003HaYa0IINE 3JIEMEHTBI BEPHOTO OTBETA: Kakue (pyHKIMHU B
OpTaHu3Me BBIMOIHSIOT OeTIKU?

1) MIEPEHOCAT KUCIOPOI U YTIICKUCIBIN ra3

2) cure3 AT® npoucxonur Ha KpucTax

3) Y4acTBYIOT B XPaHEHUH U IIepeade HaclIeACTBEHHBIX IIPU3HAKOB
4) IIPEBPALIAIOT CBETOBYIO DHEPTHUIO B XUMHYECKYIO

5) YCKOPSIOT XUMUYECKUE PEAKIIUH

B 3. YcranoBuTe COOTBETCTBHE MEXKIY IPU3HAKOM OOMEHA BEIIIECTB U €r0 BHUAOM Y YeIOBeKa.

[pusHaku oOMeHa BeUIecTB 1) mtacTuaeckuit
A) OKHCJICHHE BEIICCTB 2) PHEPreTUIECKUA
b) CHHTE3 BEILIECTB
B) 3aracaHue SHeprun
I pacxo SHeprun
) ydactue pudocom
E) y4acTHEe MUTOXOHIPUNA
A b B r a E

C. Yto u3BECTHO O CTPOCHUH U (HYHKLHUSIX XJIOPOIUIACTOB?

Cnenudukanus UTOrOBOM padoThl AJIS NPOBeJeHUsI HTOTOBOU
NMPOBEPOYHO PAGOTHI B paMKaX IPOMEKYTOYHOM aTTeCTaALMU
oo6yyaromuxcsa 10 ki1acca no 6M0JIOrTUM

1. Hasunayenue paéoThI
PaGora npeHa3HaYeHa JUsL  TPOBEACHHS  MPOLEIYPHI
HUTOTOBOTO KOHTPOJISI MHIMBUYaIbHBIX TOCTIKEHHI oOy4uaromuxcs 10 kiacca B
00pa30BaTeIbHOM YUPEKICHHH 110 MPeAMeTYy «BHomorusy».

2. BpeMst BHINOJIHEHUS PA0OTHI
IIpumepHOE BpeMsl Ha BBINOIHEHNE 33JaHAN COCTaBIISIET:



1) mnst 3amanuii 6a30BOTO YPOBHS CIIOKHOCTH — 110 2 MUHYT;

2) ISt 337JaHUH TOBBIIIICHHON CII0HOCTH — OT JI0 5 MHHYT;

3) nmst 3aaHKi BBICOKOTO YPOBHS CIIOKHOCTH — OT 5 JI0 7 MHHYT
Ha BrITtosTHEHHE BCei pabOThI OTBOAUTCS 45 MUHYT.

3. JlonmosiHHTEe/ILHBbIE MATEPHAJIBI U 000PY/10BAHHE
IIpu MpoBeJeHNH  PabOTHI JIOTIOJTHUTENbHBIE MaTeprabl u
000pyJ0BaHMsI HE UCTIONB3YIOTCS

4. OueHKa BBINOJIHEHHS OTAeIbHbBIX 32/1aHUI U PAaGOTHI B 1IEJI0M

1. Kaxnoe u3 3amnanuii yactu | u 4 onenuBaercst | 6auiom. 3alaHUe CUMTACTCS BBIMOTHCHHBIM
BEPHO, €CIIM OTBET 3aIKcaH B ToH (popMe, KOTopast yKazaHa B MHCTPYKILIUH IO BHITIOIHEHHIO
3aJlaHusl.

2. 3a BBINOJHEHHE KAXOTO U3 33/IaHMii YacTh 2 BBICTABIIsIETCs 2 aiuia 3a MOJIHOE MPaBUIIBHOE
BBHIMOJIHEHKE, | 0aiT 3a BRIMOTHEHUE 3a/JaHHs C OHOM OIIMOKOM (OAHOM HEBEPHO YKa3aHHOH,
B TOM YHCJIIe JUIIHEH, Tudpoit HapsiTy co Bcemu BepHbIMU nudpamu) UJIU nenomHoe
BBITIOJTHEHHE 3aaHusl (OTCYTCTBUE OJTHOU HeoOXoaumMoit nudpsr), 0 6aIoB BO BCeX
OCTaJIbHBIX CITy4asX.

3. 3a BBINOJIHEHHE KAXK/IOTO U3 3a/IaHUii YacTH 3 BBICTABIIsETCS 2 Oailia, eCliv yKa3aHa BepHast
MOCIIe0BATENBHOCTD 1uGp, 1 6amn, ecnu qorymeHa ogHa omuoka, 0 6amIoB Bo BCeX
OCTaJIbHBIX CITyYasX.

4. 3a BepHOE BBINOJHEHHE 3a1aHKs YaCTH 5 U 6 CTaBUTCS 10 Tpu Oasuia

MakcrManbHBIN IEPBUYHBIN Oy 32 BRITIOTHEHHE Beel paboThI — 26.

[Ixasa nepeBo/ia mepBUYHOTO 0asa 3a BHIITOJIHEHUM KOHTPOJILHON pa00OTEl B OTMETKY
0 5-HOH mIkaje

OtMeTKa 1Mo SHoM 2 3 4 5
[IKaje
[epBuunsbIii 0-7 8-16 17-21 22-26
Oamn

5. Ilnaan pa6oThbi
YcnoBnble 0003HaYeHUS: YPOBEHD CIOKHOCTH: b — 0a30BbIif ypoBeHb clI0XKHOCTH, [1 —
MOBBILLICHHBIN YPOBEHb, B — BBICOKUN ypOBEHb
Tun 3apanus: KO — kpatkuii otBeT, PO — ¢ pa3BepHYTBHIM OTBETOM.

HUTorosas npoBepo4yHasi padoTa o 6MOJIOTUHM AJIS 00yYAKOLMXCS
10 ki1acca

HHCTDVKL{I/IH 10 BBITTOJTHCHUIO Da6OTLI.

Ha BhinonHeHne UTOroBoit paboThl o Ouosioruu aaercs 45 MuHyT. PaboTa cocTOuT U3
IIECTU YacTeH, BKIIIOYaromux 13 3amaHuii.

Yacts 1-4 cogepKuT 3aaHusi C KpaTKuM oTBeTOM. OTBETOM K 3aJjaHUsIM YacTH 2,3
ABIISIETCS TTOCIIEZIOBAaTENbHOCTH M(p. OTBeTOM K 9acTu 1 u 4 sBisieTcsa 4ucio. 3aluImuTe 3T0
YHCIIO B ITOJIE OTBETA B TEKCTE PaOOTHI, COOIFOIAs MTPH ATOM YKa3aHHYIO CTEIIeHb TOYHOCTH.

[Ipu BBITIOTHEHUH 3aJaHUS YacTH 5 U 6 3aNHChIBAiiTe YETKOE PEIICHHE.

CoBeTyeM BBITIONHATE 33JIaHUS B TOM TOPSIAKE, B KOTOPOM OHHU JaHbI. bael,
nony4yeHHsle Bamu 3a BeINOTHEHHBIE 3a/1aHus, CyMMUpYIOoTca. [locTapaliTech BHITOJHUTD KaK
MOXHO OOJIbINE 3aaHuil 1 HaOpaTh HAKOObIIIee KOJTUIECTBO OAIIIOB.

Bapuanr 1.
Yacrs 1.




1.1. B siopax KJIETOK CIM3UCTON 00O0JIOYKH KUIIIEYHHKA TT0O3BOHOYHOTO KHBOTHOTO 20 XpOMOCOM.
Kakoe uncio xpomocoM OyneT UMETh SAPO 3UTOTHI 3TOrO )KUBOTHOr0? B oTBeT 3anummre
TOJIBKO cooTBeTCTBYIOIIEE YUCTO.

1.2. B monexyne JIHK xomudecTBO HyKI€OTHAOB ¢ TyaHnHOM cocTapisieT 20 % ot oOrmiero yucina.
CKOJIBKO HYKJIEOTHIOB B % ¢ THMHHOM B 3T0# Mosiekyne. B orser 3anummre TOJIBKO
COOTBETCTBYIOILIEE YHUCIIO.

1.3. bemok coctout u3 100 amuaOKHCHOT. OnIpeaenuTe Yuciao HykieoTu 108 B Monekyie JJTHK,
Koaupytomie naHublii 6enok. B oreet 3amumute TOJIBKO cooTBeTcTBYyMOMIEE YHCITO.

Yactp 2.MHOKECTBECHHBIN BHIOOD

2.1.Beibepute opraHouIbl KIETKH, COJEpKallie HacaeICTBEHHYI0 HHPOPMAIIHIO.

1) sapo 4) puGocombI
2) NHM30COMBI 5) MuToxXoHApPUH
3) anmapar "o mku 6) xmopormnacTe
2.2 K aykapuoTam OTHOCST
1) 0ObIKHOBEHHYIO aMEDY 3) mManspuiiHoro napasura
2) IpOKIKH 4) xonepHblii BAGPHOH
5) KAIIEYHYIO MaI04YKy 6) BUpYyC HIMMYHOIe(HUINTA YeTOBEKA

2.3. Bce mnpuBen€HHbIE HIKE MPHU3HAKH, KPOME JIBYX, MOYKHO MCIIOJIb30BaTh I OMHMCAHUA
3HAYCHMS IOJIOBOTO pa3MHOkeHus. OnpenenuTe N1Ba NpH3HAKA, «BBITAJAIOIIMX» W3 OOIIETO
CIIHCKa, ¥ 3aIIMIINTE B OTBET HU(PHI, IO KOTOPHIMU OHU YKa3aHBI.

1) u3MeHEHHIO III0IOBUTOCTH OPraHU3MOB

2) 000CTPEHHIO MEKBUI0BON GOPHOBI

3) KOMOMHAILMY TEHETHYECKOTO MAaTEPHAIIA POIUTENLCKMX TAMET

4) yBenuuenuro paznoobpasus PeHOTUIIOB

5) yBenM4eHUIO FEHETUYECKOTO Pa3Ho0bpasus 61aroaaps KpOCCHHIOBEPY

Yacrb 3. 3agaHns Ha COOTBETCTBUE

3. 1. 551 Kaxa0i OCOOCHHOCTH JieNieHHs KJIETKH YCTAaHOBHUTE, XapaKTepHa OHa JJIsl MUTO3a
(1) nnu meiiosa (2):

OCOBEHHOCTHU TUIT AEJIEHUA
A) B pe3ynbTaTe 00pa3yroTcs 2 KIeTKH 1)muro3
B) B pesynbrare 06paszyrorcs 4 KIETKH 2) metio3

B) noyepHue KieTKH TarIonaHBI

I') nouepHMe KIETKH AUTLIONTHBI

1) mpoucXomAT KOHBIOTalMs M MNEepeKpecT
XpOMOCOM

E) He nmpoucxoaut KpocCHUHIOBEp

3.2. YCcTaHOBHTE COOTBETCTBHE MEX/LY XapaKTEPUCTHKON MyTaiuu U ee TUmom — (1)
XPOMOCOMHBIE, (2) TeHHbIe 00 (3) TeHOMHEIE:
A) BKJIIOYEHHE IBYX JHIIHUX HYKJIEOTHI0B B Mosiekyny JJHK

b) kpaTHOe yBeIMYEHUE YHCIIa XPOMOCOM B T'aIUIOUIHON KIIETKE

B) Hapymienue nocie0BaTeNbHOCTH aMUHOKHCIIOT B MOJIEKYJTe Oelka
I') moBopoT y4actka xpomocoms! Ha 180 rpagycos

J1) yMeHbIIIEHHE YMCIia XPOMOCOM B COMAaTHUECKON KIIETKE

E) oOMeH yuacTkaMu HETOMOJIOTHYHBIX XPOMOCOM

3. 3.YcTraHOBUTE COOTBETCTBHE MEKAY OpraHaMH U 3apOBIIIEBBIMH JIUCTKAMH, U3 KOTOPBIX
OHH pa3BUBAIOTCA.

OPI'AHBI 3APOABIIIEBBIE JINMCTKU

A) TOJIOBHOI MO3T 1) sxTomepma

b) neuens 2) sHTONIEpMA

B) xpoBb 3) me3ozepma

I') kocTn

) nomxenynouHas xene3a




‘ E) xoxa

4, 1.Y cobak uépnas mepcTh (A) JOMHUHUPYET HaJl KOPUYHEBOH (a), 8 KOPOTKOHOTOCTH (B)
— HaJl HOpMabHOW AnrHOM HOT (b). 3anuimuTe reHoTUN YEPHONH KOPOTKOHOTOM COOAKH,
TeTepO3UTrOTHOM TOJIBKO MO MPU3HAKY JAJIUHBI HOT.

4.2. IIpn caMOOIBIIEHUH T€TEPO3UTOTHOTO BRICOKOPOCIIOTO PaCTeHUS ropoxa (BBICOKHI cTe0eh
— A) nons kapaukoBbIX Gopm paBHa (%).

Yacrs 5. 3anummTe Ha3BaHUA YacTell JKUBOTHOM KJIETKH, YKa3aHHBIX Ha cxeme. B oTBeTe
YKQ)KATE HOMED YacTH U €€ Ha3BaHUE, CXEMY KJIETKH IEPEPUCOBBIBATH HE HYKHO.

Yactb 6. Pemute 3ana4n

6.1.B mpomecce ramkonu3a odpazoBanuck 112 monekyn nupoBuHorpagHon kucioTs! (I1BK).
Kakoe konn4ecTBO MOJIEKYI TIIOKO3bI TIOABEPIIIOCH PACHICIUICHUIO H CKOTBKO MOJeKyn ATD
o0pasyeTcs IpH TOJIHOM OKHCJICHHH TITIOKO3BI B KJIETKaX 3ykaproT? OTBET MOsICHUTE.

6.2.Y 4enoBeKka TEMHBIH LBET BOJIOC (A) JOMUHUPYET HaJl CBETJIBIM IIBETOM (), Kapuii IBET IJia3
(B) — nag rony6bM (b). 3anmuinTe reHOTUIIB pOTUTENEH, BOSMOKHBIE (PEHOTHTIBI M TEHOTHTIBI
JeTeH, pOAMBIINXCS OT Opaka CBETIIOBOJIOCOTO TOTy0O0IIa30r0 MY>KYMHBI U T€TEPO3UTOTHOM
Kaperyia3oil CBETIOBOJIOCOH KEHIIHHBI.

Bapmuanr 2.

Yacrs 1.

1.1. Y mnomoBol MyxH Ip0o30(hHIIbI B COMAaTHUECKUX KIIETKAX COJIECPIKUTCS 8 XPOMOCOM, a B
nonoBeIX Kietkax? B orBer 3amumute TOJIBKO cooTBeTcTBYIOIMIEE YUCIO.

1.2. Kako#i potieHT HyKJIeoTU OB ¢ IuTo3nHoM conepxkut JJHK, eciim mons e€ aneHnHOBBIX
HYKJIeoTH10B coctaBiseT 10% ot obmero yncina. B otBer 3anumure TOJIBKO
COOTBETCTBYIOIIEE YUCIIO.

1.3. Kakoe 4rcno HyKJICOTHIOB B Te€HE KOAUPYET NEPBUUYHYIO CTPYKTYPY O€IKa, COCTOSIIETO U3

300 amurOKHCHOT. B oTBeT 3anummre TOJIBKO cooTBeTcTBYIOIEE YHCTIO.

Yactb 2. MHOXECTBEHHBII BHIOOD

2.1.Beibepute CTPYKTYpBI, XapaKTEpPHbIE TOJIBKO JAJIsl PACTUTEIBHOM KIIETKH.
1) muroxonpun 4) pubocomsl

2) XJIOpOTLIACTBI 5) BaKyoJ € KJIETOYHBIM COKOM
3) kierouHas crenka  6) anmapar [onbmku

2.2.K aBroTpodam oTHOCAT

1) cniopossie pactenus

2) myiecHeBbIE TPUOHI

3) OIHOKJIETOUHBIE BOJOPOCIIH

4) xemoTpodHbIe GakTEpUH

5) Bupycet

6) GONBIIMHCTBO MPOCTEHIINX



2.3. OnpenenuTte ABa MPU3HAKA, «BbINAIAIONINX» U3 OOIIEIO CIIKMCKA, U 3aIUIINUTE B OTBET LU(PHI, 0T
KOTOPBIMU OHH yKa3aHBbI.

[Tpu mooBOM pa3MHOKEHUH KUBOTHBIX

1) yuacTByIOT, KaK paBUIIO, IBE OCOOH

2) TOJI0BbIE KJIETKH 00pa3yloTcs MyTEM MUTO3a

3) raMeThI UMEIOT raIIONIHBIM HabOp XPOMOCOM

4) Te€HOTHUII TOTOMKOB SIBJISIETCS KOIUEH TEHOTHUIIA OTHOTO M3 POIUTENEH

5) reHOTUI MOTOMKOB 0OBEAUHSET TEHETHYECKYIO HHPOPMALIMIO 000UX POAUTENIEH

Yactb 3. 3amanusd Ha COOTBETCTBUE
3.1.YcTaHoBUTE COOTBETCTBUE MEKITY OCOOEHHOCTIMH KJIETOYHOTO JEJIEHHS M €0 BUIOM.

OCOBEHHOCTMU KJIETOYHOI'O AEJIEHUA BUJ JJEJIEHUA
A) B pe3yNbTaTe JIEJICHNS MOSBISIOTCS 4 TalUIONIHBIC KISTKN 1) muto3
B) obecnieunBaet poct opraHos 2) meiio3
B) MPOMCXOAMT MPHU 00pPa30BaHUU CIIOP PACTCHUH U TaMET KUBOTHBIX

') IpOUCXOIUT B COMATHYECKHX KIETKAX

J1) obecrieunBaeT Gecrionoe pa3MHOXKECHNE U PETCHEPALHIO
OpraHoB

E) moanep:kuBaeT MoCTOSIHCTBO YKCIIa XPOMOCOM B IMOKOJICHHSIX

3.2. YcTaHOBUTE COOTBETCTBHE MEXKIY XapAKTEPUCTHUKON MyTalluu U €€ BUIOM.

XAPAKTEPUCTHUKA BUI MYTALIMU
A) u3MeHeHHE MOCIIEN0BATENBHOCTH HYKIEOTUIOB B 1) rennas
MOJIEKYJIE 2) XpOMOCOMHast

JTHK
B) u3MeHeHue CTPOEHHS XPOMOCOM
B) usmenenue uncna XxpoMocom B sijipe
I') nomunnonus
J1) u3MEHEHHE MOCIIEN0BATENLHOCTH PACIIOIOKEHHS T€HOB

3) renomuas

3.3.YcTaHOBUTE COOTBETCTBUE MEKIY OPraHOM, TKAHBIO TO3BOHOYHOT'O )KMBOTHOT'O U 3apOIBIIIEBBIM
JIUCTKOM, U3 KOTOPOTO OHH 00pa3yroTcs.

OPTAH, TKAHD 3APOJIBIIIEBBIV JIMCTOK
A) xuieuHnK 1) sHTOIEpMA
B) xpoBb 2) Me3oaepMa
B) nouxu
I') nérxue

J1) XpsieBast TKaHb
E) cepneunas mpimma

Yacts 4.

4.1I1pwu ckpermmBanum x€1Toro(A) rnaakoro (B) (muromosurora) u 3enéHoro (a) MmopmuHucToro (b)
ropoxa B F1 momyunimcsk Bee sxé€nteie Thaakue. Onpeaennure reHoTHIT ceMsiH ropoxa B F1.

4.2. KakoBa BeposiTHOCTb (%) POKIACHHUS BBICOKUX JIETEH Y TeTePO3UTOTHBIX POJUTENCH C HU3KUM
POCTOM (HU3KOPOCIIOCTD JOMUHHUPYET HaJl BHICOKUM POCTOM).

Yacts 5. 3anummre Ha3BaHUS YacTe pacTUTENBHOM KIIETKH, YKa3aHHBIX Ha cxeme. B oTBeTe ykaxkurte
HOMEDp 4acTH U e€ Ha3BaHME, CXEMY KJIETKH MEPEpUCOBBIBATH HE HYXKHO.
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Yacrp 6. Pemvte 3apauun
6.1.B mporiecce KUCIIOPOIHOTO dTana kKaradoau3ma oopazoBanock 972 monekynst AT®. Onpenenure,

KaKO€ KOJIMYECTBO MOJIEKYJI I'NTFOKO3bI IOABEPTIIOCH PACIICIIIICHUIO U CKOJIBKO MOJIEKYJI ATD

00pa30BaJIoCh B Pe3y/IbTaTe TJIMKOJIN3a U TIOJTHOTO OKUCIeHHs? OTBET MOSICHUTE.

6.2.CKpecThIIM TOMO3UTOTHOTO TIETyXa, UMEIOIero rpedens (A) u onepeHnslie Horu (B) ¢

TeTepO3UTOTHON KypHIIeH UMEIOIIel TpeOeHb 1 TOJIbie HOTH (TeHBI He ClleTuIeHbl). CamIla U caMKy
IEPBOI0 MOKOJICHU A, UMCBIUIUX PAa3HBIC I'CHOTUIILI, CKPECTUIN MCKAY COOOH. OHpG}ICJ’H/ITe TCHOTHIIBI

poauTeneil, reHOTUIIBI M (PEHOTHUIIBI THOPUIOB IEPBOTO M BTOPOTO MOKOJICHUH.

CucTeMa OLleHMBaHHUS UTOTOBOM IPOBEPOYHOM PaGOTHI 1O
6HM0JI0TUHU

Bapuanr 1.
1.1 20 3.1 122121
1.2 30 3.2 232131
1.3 300 3.3 123321
2.1 156 41 AABB
2.2 123 4.2 25
2.3 12

Conepxanre BEpHOTO OTBETa W YKa3aHUS K OIEHWBAHWIO 33JIaHUS YACTH 5 M 4acTu 6 (gormyckaroTcs

HWHBIC (1)OpMy.]'II/Ip0BKI/I OTBE€TA, HC UCKaXXaroIue €ro CMI:ICJ'Ia)

S5.I1osicHenne.

=

©ONODOAWN

MUIEBAPUTEIbHAS BAKYOJIh
IUTOCKENIET

MeMmOpaHa

mepoxosatast D11C
rmankas OI1C

JM30cOoMa

koMrutekc ["ombmKu
pubocoma

MUTOXOHJIPHS

10. xpomarun NJIA xpomocoma

11. sppo WU sinepHblii cOK

12. sappeimko
6.1. Ilosicuenne.



1) B nporiecce TIIMKOIM3a P PACHIEIUIEHAN | MOJIEKYJIbI TIIFOKO3bI 0Opasyercs 2
MOJIEKYJIBI TMPOBUHOTPAHOM KUCIOTHI U BBIAESAETCS SHEPTHsI, KOTOPOU XBAaTaeT Ha CUHTES 2
Moutekysn ATO.
2) Ecin 06pa3oBanock 112 MoJeKyIbl TMPOBUHOTPAHON KUCIOTHI, TO, CJEI0BATENLHO
pacUICTUICHUIO TOABEPriaoch 112 : 2 = 56 MOnEKyN MIIOKO3HI.
3) [pu MOJHOM OKHCJIEHUH B PacyeTe Ha OJHY MOJIEKYITY IJIFOKO3bI 00pasyeTcs 38 MoeKyI
ATO.
CrenoBatenpHO, IPH MOJTHOM OKUCICHUN 56 MOJIEKYJIbI TIIIOKO3bI 00pasyercs 38 x 56 = 2128
Monekys1 ATO
6.2. IlosicHeHmue.

1) I'enotunsl poguteneii: 1) XKenckas ocoor: aaBb (maer nBa Tumna ramer aB; ab. Myxckas
0C00Bb:
aabb (oauH THI ramert ab).
2) I'eHoTHIIBI MOTOMCTBA: aaBB, aaBB.
3) DeHOTUTIBI TOTOMCTBA: AaaBB — CBETJIOBOJIOCKIC, TOTyOOTrIaskic; aaBp —

CBCTJIOBOJIOCKIC, Kap€rila3bIc.

1)OtBer BKIIIOYaeT B ceOsl BCe Ha3BAaHHBIE BBIIIE AJIEMEHTHI, HE COIEPIKUT OMOIOTHIECKHX OMHMO0K (3
bana)

2)OTBeT BKIItOYaeT B ce0s JBa W3 HA3BAHHBIX BBIIIE AIIEMEHTOB M HE COAECPIKUT OMOJIOTHIECKHUX OUTHOOK,
WNJIN oTBeT BKIIOYAET B ce0sl TPH HA3BAHHBIX BBIIIE 3JIEMEHTa, HO COIEPKUT OMOIOTHUECKUE OMTHOKH (2
bana)

3)OTBeT BKITIOYAET B c€0s1 TOIHKO OJMH U3 HA3BAHHBIX BEIIIE DIIEMEHTOB M HE COJEPKUT OMOIOTUIECKIX
omunbok, MJIM oTBeT BKIOuYaeT B ceOsA JiBa M3 HA3BAHHBIX BBIIIC JJIEMEHTOB, HO COJCPXKHUT
ounomornyeckue ommoOkw (1 6aymr)

4)OtBet HenpaBUIBHEIH 0

5)MaxkcumanbHsblit 6amt 3

CucTreMa OLleHUBAaHUS UTOTOBOM MPOBEPOYHOM PaGOThI MO

OHMO0JIOTHH
Bapuant 2.

1.1 4 3.1 212111
1.2 40 3.2 12331
1.3 900 3.3 121211
2.1 235 4.1 AaBB
2.2 134 4.2 25
2.3 24

CopeprkaHre BEPHOTO OTBETAa M yKa3aHUS K OLCHUBAHHIO 33/IaHUS YACTH 5 M 6 (JIOITyCKaIOTCS HHEIE
(GhOpMYJIUPOBKH OTBETA, HE UCKaXarolue ero cMbiciia) 5. IlosicHeHus1
1. xpomarun UJIU xpomocoma
SIPO
SITPBIIIKO
raagkas OI1C
MUTOXOHJIPHUS
obomouka MJIN kneTouHast cTeHKa
BaKyoIlb
[IUTOCKEJIET

©COoN RN

JuKTHOCOMa (ammapaTt [ ombmaKn)

[y
©

miIasMoJgecmMa



11. wmepoxosaras JI1C

12. rpaus
13. crpoma

14. xnopormmact

15. memOpana
6.1. [losicHeHwe.

1) B npouecce sHEPreTHUECKOTO 0OMEHA, B XOJIE€ KUCIOPOAHOTO JTala U3 OHOM MOJIEKYJIbI
IIIOKO3bl  oOpasyetrcs 36 moisiekyn AT®, ciemoBaTenbHO, TIMKOIU3Y, a 3aTeM IOJIHOMY

OKHCIIEHUIO TIOABEpTIIoch 972 : 36 = 27 MONEKY ITIIOKO3bI.

2) llpy TIMKONM3e OJHA MOJIEKYJa TIFOKO3bI paciieruisercs a0 2-yx moiekyn IBK ¢
obpazoaaneM 2 Monekyn AT®. [loatomy kommdgectBo mornexyn AT®, oOpa3oBaBmIMXCSA MPHU

TJIMKOJIN3E, paBHO 27 X 2 = 54,

3) [Ipu MOJNHOM OKMCIEHHMH OJHOH MOJIEKYJbl TJIIOKO3bI oOpasyercss 38 monekyn ATO,
CJIEIOBATEIHHO, MPU TOJTHOM OKHCJIEHHH 27 MOJEKYJ TIIOKO3bl obOpasyercs 38 x 27 = 1026

moutekyn ATO.
6.2.I1osicHenue.
P AzEE X azBE
| I'r
2 TAMETEI (G) AE, =B 2B, =E
AzBE AzEE azBE 23FE
ET. TT. T.C.

1

E.C

1

1 .

3)OTBET: 25% — rony0oriasbiii, CBETIOBOJIOCHIH.

1)OtBeT BKIIOYAET B ceOsl BCE Ha3BaHHBIC BBIIIE AJIEMEHTBI, HE COJICPIKUT OMOIOTUYECKHUX OIMIHOO0K (3

bama)

2)OTBeT BKIIIOYaeT B ceOs JIBa U3 HAa3BAHHBIX BBIIIC AJICMEHTOB U HE COJCPKHUT OMOJIOTHYCCKUX OIIHOOK,
WNJIN oTeeT BKIIOYAET B ce0sl TPH HA3BAHHBIX BBIIIE 3JIEMEHTa, HO COIEPKUT OMOIOTHUECKUE OMHUOKH (2

bama)

3)OTBCT BKJIFOYAET B C€0SI TOJIBKO OJWH 13 Ha3BaHHBIX BBIIIC 3JICMCHTOB U HC COACPIKUT OMOJIOTHYECKHX
O]J_II/I6OK, WJIN otBer BKIHOYAaeT B ceOs ABa K3 HA3BAHHBLIX BbIINIC J3JICMCHTOB, HO COACPKUT

ouosoruueckue omuoku (1 6asmr)

4)OtBeT HenpaBUIbHBIHN 0
5)MakcuMalbHBIN 0aimi 3

Bxoanasa nuarnocrudeckasi padora no 6uosornu. 11 xknace
Ha3znauenune pa6oThl
Pabota npeana3HaueHa i NPOBEACHUS BXOJIHOW TUATHOCTUKY WHIUBUAYAIBHBIX TOCTUKCHUN
oOyuvaronuxcs 11 xnacca 8 OV no npeamery «brosnorus» 6a30Bbli ypOBEHb.
Pabora Brirogaer 12 BOpoCoB: ¢ KpaTKUM OTBETOM, C BEBIOOPOM OTBETA, 3aJaHUsI HA COOTBETCTBHE,
TeHETHYECKYIO 3a71ady, 3a/IaHNs ¢ PUCYHKOM M TEKCTOM.

KOJAUPUKATOP

Ilepeuensv snemenmos cooepoicanusi, npoGepsemMvlx Ha KOHMPOAbHOU pabome no 6UoIo2ul

Kon »j1iemenToB

| IIpoBepsieMble yMeHMs

1. 3HaTB/MOHUMATH

11 MemoObl HAYYHO20 NOZHAHUA, OCHOBHBLE NOJONCEHUS OUOIOSUYECKUX 3AKOHOS,
npasul, meopuil, 3aKOHOMepHOCmell, 2unomes.

111 OCHOBHBIE TIOJIOKCHHST OMOTIOTMIECKUX TEOpUil (KIeTOYHAS, XPOMOCOMHAS)

1.1.2 cymHOCTh 3akoHOB (I". MeHpens, 3apoAbIIeBOr0 CX0ICTBA)

1.1.3 CYITHOCTh 3aKOHOMEPHOCTEH (M3MEHYHBOCTH; CIIETUIEHHOTO HACJIEIOBAHUS,;
HACJIeJOBAaHUS, CLIETUIEHHOTO C I10JIOM; B3aUMOJIEMCTBUS T€HOB U UX
IIUTOJIOTMYECKUX OCHOB); MTpaBui (qoMuHUpoBanus I'. MeHens)

1.14 METOBI HAYYHOTO NO3HAHMS, IPH3HAKH )KUBBIX CUCTEM, YPOBHHU OpraHU3aINN




JKUBOW MaTEpUH

1.2 cmpoenue u NPU3HAKU OUOI02UHEeCKUX 00bEeKMO8

1.2.1 KJICTOK MPOKAPHOT M DYKAPHUOT: XUMHUCCKHI COCTAB M CTPOCHUE OPTaHOUJIOB

1.2.2 T€HOB, XPOMOCOM, FaMeT

1.3 CYUHOCb OUONOSUHECKUX NPOYECCO8 U ABLeHUL

131 0OMEH BEIIECTB U MPEBPAIICHUS SHEPTUU B KJICTKE M OPraHU3Me, IIaCTHUSCKIHA
Y DHEPTEeTUYCCKUH OOMEH

1.3.2 MHUTO3, MEHO03, pa3BUTHE TaMET Y II03BOHOYHBIX )KUBOTHBIX

1.3.3 OILIOJIOTBOPEHHUE Y MIO3BOHOYHBIX KUBOTHBIX; PA3BUTHE U PA3MHOXKCHUE,
WH/IMBUIyaJIbHOE PA3BUTHE OPraHM3Ma (OHTOTCHE3)

1.4. COBPEMEHHYIO OHOJIOTHYECKYIO TEPMUHOJIOTHIO U CHMBOJIMKY TIO ITUTOJIOTHH,
TCHETHKE, OHTOTEHE3Y

2.YmeTh

2.1 00BACHAMD

211 POITb OMOJIOTHYECKUX TEOPHi, 3aKOHOB, IPUHITUIIOB, TUTIOTE3 B (DOPMUPOBAHUH
COBPEMEHHOW €CTECTBEHHOHAYYHOMN KapTHHBI MUPA

2.1.2 MIPUYHMHBI HACICCTBEHHBIX 1 HCHACIICACTBCHHBIX N3MEHEHUH, HACIeICTBEHHBIX
3200JIeBaHU, TCHHBIX H XPOMOCOMHBIX MyTaIlHl

2.2, VCMAHABTUBAMb 83AUMOCEIA3U

221 CTpOCHHS ¥ (PYHKIIUH MOJIEKYJI, OPTaHOHJIOB KIIETKH; TNIACTHYECKOTO U
SHEPreTHUECKOro 0OMEHa; CBETOBBIX M TEMHOBBIX peakiuii pOTOCHHTE3a

2.3. pewams 3a1a91 Pa3HO# CI0KHOCTH 0 TEHETUKE M IIUTOJIOTHHU (COCTABIIATh
CXEMBI CKpEIINBaHU)

2.4. PACHO3HABAMb U ONUCHIBAMb KIIETKH PACTCHUHN U )KUBOTHBIX

2.5. 8bIA671ANb OTITUIUTEIHHBIC IPU3HAKH PA3IIMYHBIX OPTaHU3MOB

2.6 cpasHusams (U 0enams 8bl800bL HA OCHOBE CPABHEHUSL)

26.1 Ouonoruyeckre 0OBEKTHI (KICTKH)

2.6.2 MHUTO3 U Mei103, OECIIONIOe U MOJIOBOE Pa3MHOKEHHE

HOprI BBICTABJICHHUS OTMETOK:

OO6BeM BBINOJTHEHHON paboThl KonnyecTtBo 0anioB OTMeTKa
90-100% 20-22 5
70-89% 15-19 4
50-69% 11-14 3
Menee 50% menee 11 2

ypOBHH OICHKH NMPEJIMETHBIX pPE3yJbTaTOB

IIpeBbiieHre 6a30BOr0 YPOBHS CBHIACTEILCTBYET 00
YCBOCHHU OIIOPHOM CUCTEMBI 3HAHUI HA YPOBHE
OCO3HAHHOTO MPOU3BOJIHLHOTO OBJIAJACHHSI YICOHBIMU
JEHCTBUSIMU, a TAKIKE O KPYro3ope, NMPoTe (HIH
MU30MPATENEHOCTH) HHTEPECOB.

BBICOKHUH YPOBEHB JOCTHXEHUS IUIAHUPYEMBIX
PE3YNNBTaTOB, OIIEHKA «OTINIHOY» (OTMETKa «5»)

MIOBBIIICHHBIN YPOBEHB JOCTIXKEHUS IIAHUPYEMBIX
pE3yIBTATOB, OIIEHKA «XOPOIIO» (OTMETKa «4))

ba30Bblil ypOBEHb JOCTH)KEHUI — YPOBEHbD,
KOTOPBIN IEMOHCTPHPYET OCBOCHHE YUEOHBIX
JICHCTBUI C OTIOPHOM CUCTEMOM 3HAHWW B paMKax
Jmana3oHa (Kpyra) BbIEJIeHHBIX 3a1a4. OBnaseHue
0a30BBIM YPOBHEM SIBIISICTCS TOCTATOUHBIM IS
IPOJOJDKEHHs 00YUEHUs Ha CIEIYIOIEH CTyleHH
00pa3oBaHus1, HO HE 0 NPO(IIFHOMY HAIIPABIICHHIO.

OLICHKA «YIOBJIETBOPUTENBHO» (OTMETKA «3»,
OTMETKa «3aUTCHO

Huzkuit ypoBeHb TOCTHKEHUH CBUIIETELCTBYET 00
OTCYTCTBHHU CHUCTEMATHUECKOHW 6a30BOM MOATOTOBKH,
0 TOM, YTO OOYYAIOIIUMCS HE OCBOCHO JIaXe U
TIOJIOBUHBI INITAHUPYEMBIX PE3YyJIbTATOB, YTO UMEIOTCS
3HAYUTENbHBIC TIPOOENTBI B 3HAHUAX, JalibHEHIIee
00y4eHHe 3aTpyTHEHO.

MIOHMKEHHBIN YPOBEHb JOCTH)KEHUH, OLIEHKa
«HEYIOBJIETBOPUTEIIBHO» (OTMETKA «2)

Bapmuanr 1.




1. B sapax KJIETOK CIM3UCTON 000JI0OUKH KHIIEYHHUKA TTI03BOHOYHOTO KUBOTHOTO 20 Xxpomocom. Kakoe uncio
XpOMOCOM OYyJeT UMETh AP0 3UTOTHI 3TOro xkuBotHOro? B oreet 3anumute TOJIBKO cooTBercTByIONIEe
YHUCIIO.

2. B monexyne IHK konn4ecTBO HyKJICOTUOB ¢ TyaHHHOM cocTasiisieT 20 % ot obuero uncna. CKoIbKO
HYKJICOTHJIOB B % ¢ TUMHHOM B 3T0i Monekyie. B otset 3anumute TOJIBKO cooTBeTcTBYIOLIEE YUCIO.

3. bBenok cocrout n3 100 amuHokucnoT. Onpenenure Yuciio HykineoTu 108 B Moiekyie JJHK, koaupyromieit
nanHbli Oenok. B oreet 3anmmute TOJIBKO cooTBeTcTBY!IOIIEE YHCTIO.

4. BeibepuTe opraHouIbI KIETKH, COAepKallre HaClIeACTBCHHYIO HH(OPMAIIHIO.
1) sapo

2) TH30COMBI

3) anmmapat ["oibmku

4) pubocomsl

5) MUTOXOHIpUH

6) XJTopoIIacThl

5. K aykapuoraM oTHOCST

1) 0OBIKHOBEHHYIO aMEDY

2) IPOXKH

3) mMansipuiiHOro napasura

4) XONepHBIA BUOPHUOH

5) KHUIIEYHYIO MaJ0uKy

6) BUpyC UIMMYyHOE(pULINTA YETOBEKa

6. Bce mpuBeéHHBIC HIDKE PU3HAKH, KPOME JIBYX, MOXKHO HCIIOIB30BATh IS OIIMCAHUS 3HAUCHHS TI0OJIOBOTO
pasMHOkeHHs1. OnpesennTe ABa MPU3HaKa, «BBITAIAI0NINX» U3 O0ILEro CIIUCKa, U 3alTUIINTE B OTBET LU(PHI,
0] KOTOPEIMH OHU YKa3aHEL.

1) M3MEHEHUIO TUIOAOBUTOCTH OPTaHU3MOB

2) 060CTpEHNIO MEXBUI0BOH OOPHOBI

3) KOMOMHAIIMY F'E€HETHYECKOTO MaTepHalla POJAUTEICKIX raMeT

4) yBeJIMICHUIO pa3HOOOpa3us HEHOTUITOB

5) yBeNHYEHHIO TeHETHYECKOTO pasHo00pasus O1aroiapsi KPOCCHHIOBEPY

7. JIns ka0 0COOCHHOCTH JICIICHUS KJICTKH YCTAaHOBHTE, XapakTepHa oHa 11 MuTo3a (1) niau metiosa (2):

OCOBEHHOCTHU TUIT AEJIEHUA
A) B pe3ynbTate 00pasyroTcs 2 KIeTKH 1) muto3
B) B pe3ynbrare 00pa3yroTcs 4 KISTKH 2) Meiio3

B) mouepHue KIETKH TarIOWIHBL
I') nouepHUE KIETKU TUTUIOUIHBI
1) mpoucxoaaT KOHbIOTalMs U IEPEKPECT XPOMOCOM
E) He npoucxoauT KpOCCHHTOBED

8. YcTaHOBHTE COOTBETCTBUE MEXKIY XapaKTePUCTUKOM MyTalnu u ee TurnoM — (1) xpoMmocomHble, (2) TeH-
HbIC JTHOO (3) reHOMHBIE:

XAPAKTEPUCTUKA MYTALIMU TUITI MYTAIINA

A) BKJIIOUEHHUE JIBYX JIMITHUX HYKJIeoTHI0B B Monekyiny JJHK 1) xpomocomubie

b) xpaTHOE yBeIMUYEHHE YHCIa XPOMOCOM B TaINIONAHOM KIIETKE 2) TeHHBIC

B) HapymeHue mocinenoBaTeIbHOCTH aMUHOKHCIIOT B MOJIEKyJIe Oenka 3) TeHOMHBIE
I') moBopoT y4actka xpomocomsl Ha 180 rpagycos

J1) yMeHbBIIIEHHE YHCTa XPOMOCOM B COMAaTHUECKOH KIICTKE

E) oOMeH y4acTkaMH HETOMOJIOTHYHBIX XPOMOCOM

9. YcTraHoBUTE COOTBETCTBUE MCXKIY OpraHaMu U 3apOAbIIIIEBbIMU JINCTKAMHU, U3 KOTOPBIX OHU Pa3BUBAIOTCA.

OPI"AHBI 3APOJIbIIIEBBIE JINCTKU
A) TOJIOBHON MO3T 1) sxTonepMa
b) neuenn 2) sHTOAEpPMA
B) xpoBn 3) me3ozepma

I') koctu
) momxenynouHas xxenesa
E) xoxa



10.Y cobak u€pHas mepcTh (A) TOMUHUPYET HaJ KOPUYHEBOH (@), a KOPOTKOHOTOCTh (B) — Haja HopMalibHOM
JUTMHOH HOT (b). 3anumuTe reHoTHH YEPHOI KOPOTKOHOTOH COOaKH, TeTePO3UTOTHON TONBKO 0 MPU3HAKY
JUTHHBI HOT.

11. 3anumuTte Ha3BaHUS yacTel )KUBOTHOM KJIETKH, YKa3aHHBIX Ha cxeme HoMmepamu: 3, 4, 7, 8, 9,10. B oTBeTte
YKaKUTE HOMEDP YacTh u e€ Ha3BaHHe, CXeMy KJIETKH IIePEePHCOBBIBATH HE HY)KHO.

12. PASMHOXKEHUE

Pa3sMHOXEHUE — 9TO BOCIIPOU3BEICHHIE ICHETHYECKH CXOIHBIX 0C00ei TaHHOTO BHAA, 00CCIICUHBAIOLICE
HENPEePHIBHOCTh U IPEEMCTBEHHOCTD JKH3HU. becrosoe pa3sMHOKEHHE OCYIIECTBIISIETCS CIIEAYIOIIMH
crioco0aMu: HENPSIMBIM JIEJICHUEM siIep MaTepPUHCKON M KaXKI0W M3 OCIEIYIOIUX KIETOK HaJIBOE;
BEreTaTHUBHO — OTACIBHBIMH OpTaHaMU WM YacTsIMU Tejla (PAaCTeHHS, KHIIEYHOIIOJIOCTHBIE); TIOYKOBAaHHEM
(Hampumep, IPOXIKU U THIAPA); CIIOPOOOPA30BAHUEM.

B pesynbrare Gecronoro pa3MHOXKEHHs BOSHHKAET TeHETHYECKH OTHOPOJHOE TOTOMCTBO. TOJIBKO B TEX
clly4asix, KOTJa criopbl 00pa3yroTcs B pe3ylbTaTe MeHo3a, OTOMCTBO, BEIPOCIIeEe U3 3THX CIOp, OyAeT
TEHETHYECKH Pa3HBIM.

IIpu nonoBOM pa3sMHOXKEHHH 00BEAMHSIETCS TeHETHUECKas HHPOpMAaIHA OT IByX ocobeit. Ocobu pacTeHuit
WJIY KMBOTHBIX Pa3HOTO I10J1a 00pa3yroT raMeThl — SIUIEKIETKH U CHePMAaTO30U 1Bl (MIIH CLIEPMUH),
coZIepKaline Mo OJUHAPHOMY (TalIONIHOMY) Habopy XpoMocoM. [IpH CIMSHUM TaMeT IPOUCXOAUT
OIUIOZIOTBOPEHUE M 00pa30BaHUE AUILIOMAHOM 3UTOTHL. 3UT0Ta pa3BUBACTCS B HOBYIO 0COOB, BCE
COMaTHYECKHE KJIETKH KOTOPOH coaepskaT AUIUIONIHBIH (11BOMHOI) Habop xpomocoM. Beé
BBIILETIEPEYNCIICHHOE CIIPABEIUTUBO TOJIBKO ISl YKapUOTHYECKUX KIEeTOK. TakiuM 00pa3oM, MpH MOJIOBOM
Pa3MHOXKEHHH POUCXOUT CMEIIMBAHNE TEHOMOB JIBYX Pa3HbBIX oco0eil oqHoro Buaa. CyIiecTBYIOT
OpraHu3Mbl-repMappOANTHI, Y KOTOPHIX Pa3BUTHE KEHCKHX U MYXXCKHUX TTOJIOBBIX KJIETOK TPOUCXOHT B TeJe
OJIHOI 0cOo0u.

Hcnone3ys conepxanue Tekcra «PazMHOKEHHE», OTBETHTE Ha CIIEAYIOIINE BOIPOCHL.

1) O kakux crocobax pa3sMHOKEHHS YIIOMHUHAETCSI B TeKcTe?

2) IlpuBenuTe IPEMEpHI IBYX OPraHU3MOB, Y KOTOPBIX Pa3MHOXKCHHE IIPOUCXOIUT BEreTaTHBHBIM
CIocoOoM.

3) Kaxum mpenmyiiiecTBoM 061aJal0T OPraHU3MBbI, Pa3MHOKAIOIIUECS TIOJIOBBIM TyTEM?

Bapmuanr 2.

1. Y mmonoBoi Myxu Apo30(HIIBI B COMAaTHYECKUX KIETKAX COJEPIKHUTCS 8 XpPOMOCOM, a B MOJIOBBIX KIIETKaX?
B otBer 3amumute TOJIBKO cooTBeTcTBYIOIIEE YUCIO.

2. Kakoii mpolieHT HyKJICOTHI0B ¢ ITuTo3uHOM conepxut JIHK, ecnu gomnst e€ alleHHHOBBIX HYKJICOTHIOB CO-
craBysieT 10% ot obmero uucna. B oteet 3amummure TOJIBKO cooTBeTcTBYIOIIIEE YHCITO.

3. Kakoe 4nciio HyKJI€OTHOB B TeHE KOJUPYET MEPBUUHYIO CTPYKTYpY Oenka, coctosimero u3 300 aMuHOKuC-
not. B oter 3anumure TOJIBKO cooTBeTcTBYyIOIIEE YHCIIO.

4. BeibepuTe CTPYKTYPBI, XapaKTEePHBIE TONBKO VIS PACTUTEIHLHOMN KICTKH.
1) MUTOXOHAPUH



2) XJIOpOTLIACTHI

3) KJIeTOYHAs] CTCHKA

4) puboCcOMBI

5) BaKyoJIH ¢ KJIETOYHBIM COKOM
6) anmmapat ["oabxu

5. K aBToTpodam oTHOCAT

1) cnopoBble pacTeHuUs

2) ruiecHeBbIE TPUOBI

3) OIHOKIIETOYHBIE BOJOPOCITH
4) xeMOoTpo(HBIE OaKTepUH

5) BUpYCHI

6) OOJIBITUHCTBO MPOCTEHIIINX

6. Ompesienute 1Ba NPU3HAKA, «BBIAIAIONIMX» U3 OOIIEro CIHCKa, M 3alHIINTE B OTBET LU(PEI, IT0Jl KOTOPHI-
MU OHU YKa3aHBl.

[Tpu mor0BOM pa3sMHOKEHHUH KUBOTHBIX

1) y4acTBYIOT, Kak IpaBUIIO, IBE OCOOU

2) IoNIOBBIE KIETKU 00pa3yrOTCsl IyTEM MUTO3a

3) raMeThl UMEIOT TaTTONTHBIH HA0Op XPOMOCOM

4) TeHOTHI TOTOMKOB SIBJISIETCS] KOIIMEH TeHOTHIIA OHOTO U3 poJuTeneit

5) TEHOTHUIT TOTOMKOB OObEIUHSIET TeHETHUECKYIO HH(POpMaIio 000UX poaUTesei

7. YcTaHOBUTE COOTBETCTBHUE MCKIY 0COOEHHOCTSIMHU KJIIETOYHOTO JCICHUA 1 €TO BUIOM.

OCOBEHHOCTH KJIETOYHOI'O JEJIEHWA BUA AEJIEHUA
A) B pe3ynbTate JAeNeHuUs MOSBISIFOTCS 4 TarIONIHBIE KISTKH 1) Mmuto3
b) obecnieunBaeT poct opraHoB 2) Meiio3

B) npoucxonut npu 06pa3oBaHUM CIIOpP PACTEHUH U raMeT *KHUBOTHBIX
I') nporcxomuT B COMaTHIeCKUX KIETKaX

[1) obecriednBaeT 6ecronoe pa3sMHOKCHUE H pereHepaIfio OPraHoB
E) nognepxuBaeT MOCTOSHCTBO YHCIA XPOMOCOM B ITOKOJNEHHUSIX

8. YcraHOBHUTE COOTBETCTBHE MEKAY XapaKTCPUCTUKON MYTAINH U €€ BHIIOM.

XAPAKTEPUCTHUKA BUJ MYTALNUN
A) U3MEHeHHe TI0CIIeI0BaTEIbHOCTH HYKIIEoTHA0B B MoJiekyie JJHK 1) rennas
b) n3MeHeHue CTpOCHHS XPOMOCOM 2) XpoMOCOMHast
B) n3MeHeHue yrcia XpoMOCOM B siIpe 3) reHOMHas

I') nonummonaus

J1) mI3MeHeHNe MoCIeA0BATEIFHOCTH PACTION0)KEHNS TEHOB

9. YcraHOBUTE COOTBETCTBUE MEXKAY OPIaHOM, TKaHBIO TO3BOHOYHOI'O dKMBOTHOI'O U 3apPOBIILIEBBIM JIUCTKOM,
U3 KOTOPOT'0 OHU 00pa3yoTCsL.

OPI'AH, TKAHb 3APO/IBILIEBBIN JIMCTOK
A) KHUIIIEYHUK 1) sHTOmEpMA
B) xpoBb 2) me3zonepma
B) nouku
I') nérkue

[1) xpsieBast TKaHb
E) cepneunas mpima

10. Ipu ckpemmBanny xE€ntoro(A) rmaakoro (B) (muromosurora) u 3enénoro (a) Mmopumauctoro (b) ropoxa
B F1 momyumnuce Bee xéntele rnaakue. OnpenenuTe reHoTun ceMsiH ropoxa B F1.

11. 3anumniuTe Ha3BaHUS YacTel paCTUTEILHON KJIETKH, YKa3aHHBIX Ha cxeme Iudpamu 1, 5,7, 9, 14, 15. B o1-
BETE YKaXXUTE HOMEP YacCTH U €€ Ha3BaHUE, CXeMY KJIETKH TIepEePUCOBBIBATH HE HYXKHO.
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12. OCOBEHHOCTH PACTUTEJIbHOM KJIETKH

B pactuTtenpHOM KIIETKE €CTh BCE OPTAaHOUIBI, CBOMCTBEHHBIE U )KHBOTHOM KIIETKE: SIPO,
SHIOIUTA3MATHYECKAasI CETh, PHOOCOMBI, MUTOXOHIIPHH, anmapar [ oipmku. BMecTe ¢ TeM oHa MeeT
CYIIIECTBEHHBIE OCOOCHHOCTH CTPOCHHUSL.

B nepByto ouepens 310 MpoyHas KJIETOYHAs CTEHKA 3HAYUTEIbHON TONIMHGL. PacTuTenbHas KiieTka, Kak 1
JKUBOTHAS, OKPYKCHA TIa3MaTHIeCKOH MEMOpPaHOid, HO KpoMe He€ OrpaHUveHa TOJICTOW KICTOYHON CTEHKOM,
COCTOSIIIEH U3 LIEJUTIOJI03bI, KOTOPO HEeT y ®HUBOTHBIX. KlleToUHas CTeHKa UMEET MOPHI, Yepe3 KOTOphIe
KaHaJIbl SHJI0IUIA3MaTHYECKON CETH COCEIHUX KIETOK COOOIIAIOTCS APYT C APYTOM.

Jpyroit 0cOOEHHOCTBIO PACTHTEIFHON KIIETKH SIBJISIETCS] HAIMYHE OCOOBIX OPraHOHUIOB — ITACTH, TIC
MIPOUCXOAUT MEPBUYHBIN CHHTE3 YIJIEBOJOB U3 HEOPTAaHUYECKUX BEIIECTB, a TAK)KE MEPEBO/] YTIEBOIHBIX
MOHOMEPOB B Kpaxmaj. DT0 0coOble IByMeMOpaHHbIE OPraHOM b, UMEIOIINE COOCTBEHHBIN HACTIeICTBEHHBIN
anmnapaT M caMOCTOATENBHO pa3MHoxKatolyecs. Pa3nuyaror Tpu BUAa IUIacTU B 3aBUCUMOCTH OT LiBeTa. B
3eNEHBIX IDIACTHIAX — XJIOPOIDIacTax — IMPOUCXOIUT Iporecc (hoTocuHTe3a. B GeclBETHHIX IITacTHIAX —
JeWKOoIIacTaX — MPOUCXOIUT CHHTE3 KpaxMala U3 INIIOKO3BI, a TAKXKE 3aM1acatoTcsl XKUPHL ¥ Oenku. B
TUTACTHIAX JKENTOT0, OPAHKEBOTO U KPACHOTO [IBETOB — XPOMOIIACTAX — HAKAIDIMBAIOTCS POIYKTH OOMEHA
BeMIeCTB. baromaps ractugaM B 0OMEHE BEIECTB PACTUTEIHHOMN KIETKA CHHTETHICCKUE MPOIIECCHI
mpeobaaaloT Hal MPoIleccaMi OCBOOOKICHHS YHEPTUH.

Tperpum OTJIMYMEM PACTUTEIHHON KIETKU MOYKHO CUUTATh Pa3BUTYIO CETh BaKyOJIEH, pa3BUBAIOILIMXCS U3
IUCTEPH SHOIUIaA3MAaTHIECKOH ceTH. Bakyosn npeacTaBisIFoT co00# MOJIOCTH, OKPYKEHHBIE MEMOpaHOU 1
3aII0JIHEHHBIE KJIETOUYHBIM COKOM. B HEM coneprkaTcst B paCTBOPEHHOM BUAE OENKH, YTIICBOAbI, BUTAMUHBI,
pasnnuHble conu. OCMOTHYECKOE JAaBJICHHE, CO3/IaBAEMOE B BAKYOJISIX paCTBOPEHHBIMH BEIIIECTBAMH,
MPUBOAUT K TOMY, UTO B KJIETKY [TOCTYIAET BOJA U CO3/AaETCS HANIPSDKEHUE KIIETOYHOM CTEHKU — TYprop.
Typrop u ToJaCTbIe yIpyrue 0060JI0YKH KJIETOK 00YCIOBIMBAIOT IPOYHOCTh PACTECHUH.

Hcnons3ys conepkanue Tekcta «OCOOCHHOCTH PACTUTEIILHOM KIIETKMY, OTBETHTE HA CIICIYIOIINE
BOIIPOCHL.

1) Yto coboii mpeacTaBiseT KISTOYHAsI CTEHKA PACTUTEILHON KIETKU?

2) Kakyro ponb HrparoT TIacTuabl B KIeTKe?

3) [ToueMy pacTUTENBHYIO KIETKY OTHOCST K 3YKapHOTHOI?

Hrorosoe nposepounasi padora 11 kiacc
Llesab padoThI: OIICHUTH YPOBEHH MTOATOTOBKH YYAITHXCS 110 OMOJIOTHH.
paccunTana Ha ygammxcs 11 kimacca o0meo0pa3oBaTeIbHON IKOJBL.
CTpyKTYypa M coaep:kaHue:
Pabora cocTouT u3 3-Xx 4acTei.
Yacte A comepxurt 13 3amaHuii 6a30BOro ypoBHS ¢ BBIOOPOM OJJHOTO BEPHOTO OTBETa U3 Tpex. Yacts B
BKIItOUaeT 13aiaHue MOBBIICHHOTO YPOBHS C BEIOOPOM HECKOJIBKHX OTBETOB U3 mmecTH. YacTh C BiroyaeT 1
3a/laHue BBICOKOTO YPOBHS CO CBOOOTHBIM Pa3BepHYTHIM OTBETOM.
CTpykTypa 3aanuii 1o TUNY 3aJaHUS.

Tun 3adanus Yucno 3a0anuil

Br160p onHOT0 OTBETA U3 YETHIPEX 13




BE100p HECKOBKUX OTBETOB M3 IIECTH

CB0OOIHBIN OTBET Ha BOMPOC

umozo 15
Komuduxarop
Kon KITY Ne
pas- CootBercT OneMeHTHI cofiepkaHusl, IpoBepsemble 3aganusamu KM
nena BYIOIIIETO
3a1aHus
1 Buosnorust kak Hayka. MeToAbI HAYYHOr0 MO3HAHUS.
11 111 OOBeKT n3ydyeHus: OMOJIOrUU — >KUBast NpupoAa. OTINYUTEIbHbIE
MPHU3HAKH KUBOH PHPOABI
1.2 122 OCHOBHEBIE YPOBHH OpPTaHU3AIIUH KUBOH MTPHPOIBL.
2 Bun
2.1 2.1.14 | Hcropus 5BOMIOIMOHHBIX Hael. 3HaueHne padot K. JInnnes, yuenus JK.b.
Jlamapka, aBommonnornHo Teopuu Y. JlapBuHa.
2.2 2.2.3 JBIDKYIINE CUNIBI SBOTIOLUU
2.3 234 Bun, ero kputepuu. [lomynsaius — cTpyKTypHa eUHHIIA BUAA, CIUHUIIA
9BOJIONHUH.
2.4 245 Pe3ynbTaThl 3BOIOIUH: IPUCITOCOOJICHHOCTh OPTaHU3MOB K Cpelie
OOUTaHMS .
2.5 2.5.6 I'unoTte3sl NPOUCXOKACHUS KU3HH.
2.6 2.6.7 ['unoTe3sl MPOUCXOKACHUS YETOBEKa. DBOIIOIUS YEIOBEKa
3 IKOCHCTEMBI
3.1 3.1.8 DKkojorudeckue (PakTophl, UX 3HAYCHHE B )KH3HH OPTaHU3MOB.
3.2 3.29 BunoBas u mpocTpaHCTBEHHAs! CTPYKTYpa 3KocucTeM. [InieBbie cBsi3y,
3.2.15 | xpyroBopoT BelIeCTB U MPEBPAICHUS SJHEPTUH B 3KocucTeMax. Llenm
MIUTaHUs, UX 3BeHbsL. COCTaBICHNE CXEM Tepelad BEIIECTB U DHEPTHH
( memeit mutaHus).
3.3 3.3.10 | CpaBHHTENBHAS XapaKTEPUCTHKA MTPUPOTHBIX SKOCHCTEM H
arpo’KOCHCTEM.
3.4 3.4.11 | IlpuuuHBI YCTOWIMBOCTU M CMEHBI SKOCHCTEM.
3.5 3.5.12 | buocdepa — riobanpHas skocuctema. Yuenue B. U. Bepnaackoro o
ouocdepe.
3.6 3.6.13 | I'moGambHBIC 3KOJOTHYECKUE MPOOIEMBI U IIYTH HX PEIICHUS.

IIpoBepsiemble BUIBI AeSITEIHHOCTH:
1.3HaTh ¥ TOHUMATh OCHOBHBIE MTOJIOKEHUSI OMOIOTHYECKUX 3aKOHOB, TCOPUH, 3aKOHOMEPHOCTEIH,
MPaBWII, TUTIOTE3; CTPOCHHE M MIPU3HAKU OHMOIOTHIECKUX OOBEKTOB; CYITHOCTh OMOIIOTHUYECKHX MPOIECCOB U
SIBJICHUH; COBPEMEHHYIO OMOJIOTHIECKYI0 TEPMHHOJIOTHIO M CHMBOJIHKY IO ITUTOJIOTHH, TCHETHKE, CEJICKIIHH,
OMOTEXHOJIOTUH, OHTOTE€HE3Y, CUCTEMAaTHKE, SKOJIOTHHY,
IBOJIIOIHH.
2. YMeThb 00BSICHATH POJIb OMOJIOTHYECKUX TEOPHH, 3aKOHOB, IPUHIIUIIOB, THIIOTE3 B (POPMHUPOBAHHUU
COBPEMEHHOH €CTECTBEHHOHAYYHOUW KapTHHBI MUPA; B3aUMOCBSI3H OPTaHU3MOB, YEJIOBEKA M OKPYKaIOIIEH
CpEeJIbl; TPUYNHBI YCTOHYUBOCTH, CAMOPETYJISIIIMH, CAMOPa3BUTUS U CMEHBI 9KOCHCTEM; HEOOXOMMOCTh
COXpaHEHUs] MHOT000pa3us BUAOB, 3aILUThl OKPY>KaIOLIeH Cpebl.
3. UCTIOJIK30BATh MPUOOPETEHHBIC 3HAHVS U YMEHUS B MMPAKTHUECKOM JCSITEILHOCTH U TIOBCEHEBHOM KU3HU.

Hrorosas padora no 6uosorun 11 xknace

WHCTPYKIWS IO BBITOTHEHUIO PAOOTHL

Ha Bemonaenne pabotsl mo 6uonorun otBoautcs 40 MuHyT. PaboTa cOCTOMT M3 Tpex yacTel u BKIrogaer 15
3aJaHnM.
Yacrb A conepxut 13 3aganmii (1 — 13). K kaxxgomy 3aganuio npuBoAauTcsa 4 BapuaHTta OTBeTa, U3 KOTOPBIX
TOJBKO OJMH BepHBIH. [Ipy BRIIONHEHUH 33TaHUIA ITOH YaCTH 0OBEIUTE KPY>KKOM HOMED, KOTOPO
COOTBETCTBYET HOMEPY BHIOPAaHHOTO BaMHU O0TBeTa. ECIi BbI BHIOPATH HE TOT OTBET, TO 3aUYEPKHUTE €T0 U
3aTeM YKaKUTE HOMEp MPABIIHHOTO OTBETA. 32 KaXKIBIA IPABIUILHEIA OTBET BEI MOJIYYaeTe OUH Oal.
Yactb B Brirouaer 1 3aganus ¢ kpatkuM oteToM (14). IIpu BeINOTHEHUN 3ajaHKs 3alTUIINTE OTBETHI TaK,
KaK yKa3aHO B TEKCTe 3aJlaHusl. B ciydae 3amuc HEBEpPHOTO OTBETA 3a4EPKHUTE €r0 U 3alUIITUTE PIIOM
HOBBIH. MakcHMaJIbHOE KOJIMYECTBO OaioB 2.




Yacts C Brirouaer 1 3aganue (15) co cBOOOIHBIM OTBETOM. ITO HaUOOJIEE CIIOKHOE 3aJlaHue, KOTOPOE
TpeOyeT 3amucaTh MOJHBIH U 0OOCHOBAHHBIN OTBET HA IOCTABJICHHBIN Bompoc. OTBeUaiTe TOIBKO MOCHE TOTO,
KaK BbI TIOHSUTH BOTIPOC W MPOAHATU3UPOBATIHN OTBET. [10IHBIN OTBET OIICHUBAETCS B J1Ba Oaja.

CremyeT BBINOJIHATD 33aHUsI B TOM MOPSAKE, B KOTOPOM OHHU AaHbl. C IeIbI0 SKOHOMUH BPEMEHHU
MPOITyCKaWTe 33JaHne, KOTOPOE HE yJaeTcs BBIOIHUTE Cpa3y, M MePeXoIuTe K ciaeayromemMy. Eciu mocne
BBIMOJTHEHUS Beel pabOTHI y BaC OCTAHETCS BPEMsI, TO MOXKHO BEPHYTHCS K MPOMYIICHHBIM 3aJaHUSIM.
MaxkcumalibHOE KOJIMYeCTBO 0aJIJIOB 3a BCIO padoty — 17.

Bapuanr 1
Yactb A
IIpu BpINOJIHEHUHU 3aJaHUI ITOH YacTH 00BeANTE KPYKKOM HOMEP, KOTOPOii COOTBETCTBYET HOMEPY
BbIOPAHHOI'0 BAMH OTBETA.
1.BayXHEUIIMM CBOMCTBOM YKHBBIX OPTaHH3MOB, OTIIMYAIOIINX UX OT TEJ HES)KUBOH MPUPOIBI, IBISACTCS
1) HacIIeACTBEHHOCTH 2) pOCT
3) criocoOHOCTh MOTJIOMIATH ra3bl 4) MOJBUKHOCTD
2.BeICIIIM HaTOPraHU3MEHHBIM YPOBHEM CYIICCTBOBAHUS KUBBIX CHCTEM SIBIISCTCS:
1) Tkanb 2) 6uochepa 3) kierka 4) MomyIsAUs
3. Uro sBnIsieTcsl TTIaBHON BIDKYILEH CHIIOH HBOIIIOIIAN?
1) HaceACTBEHHOCTH 2) H3MEHYMBOCTh
3) 6opnOa 3a cyliecTBOBaHHE 4) €CTECTBECHHBIH 0TOOD
4. EquHuLieit 5BONIOIMOHHOTO MpoI1iecca sIBIISETC:
1) oco6b 2) momynsus 3) Mmytanus 4) BUA
5. IlpHucriocoOIeHHOCTD SBISACTCS PE3YIBTATOM
1) MOITU(UKAITMOHHOW U3MEHYNBOCTH
2) MyTallMOHHOM N3MEHYHBOCTH
3) KOMOMHATHBHON M3MEHUYHNBOCTH
4) neWcTBUS IBMKYIITUX CHJI SBOJTIOLUHN
6.0kxaHUYaTEeNBHO JOKA3aJl HEBO3MOXKHOCThH CaMO3apOXKICHUS KU3HH
1) ®.Penu 2) Jl.ITactep 3) A.M.Onapun 4) C.Muuiep
7. O0IIMM MpeIKOM YeJIOBEKa B YelIoBeKa 00pa3HbIX 00€3bsIH CYMTAIOT:
1) ApuoONUTEKOB 2) aBCTPAIIONUTEKOB
3) yenoBeka ymenoro 4) MUTEKaHTPOIIOB
8.K OGnoTrnieckuM dKOJIOTHYECKUM (paKTOpaM OTHOCHTCS:
1) ra3oBblii cocTaB aTMOC(EpHI 2) KOHKYPEHIIHS
3) Temneparypa 4) MUHEpaJILHBIA COCTaB MOYBBI
9. IIpaBIIIBPHO COCTaBIICHHAS TTUIIECBAS IICTTh:
1) TpyXJISBBINA TICHb — ONICHOK — MBIIIL — 3Mes — ACTPeO
2) MBIIIb - TPYXJISIBBI NIEHb — OTIIEHOK — 3Mesl — sICTped
3) sicTped — 3Mes - MBIIIb - TPYXJIABBII ITEHb — OTTIEHOK
4) OTICHOK — TPYXJISIBBIM TICHD - MBIIIIb — 3Mes — ICTPeO
10. VI3 nepevyrcneHHOro arpolieH030M SIBIISIETCSI:
1) nyr 2) nec 3) nose 4) 6010TO
11. K mepBHYHOMN CYKIIECCHHM OTHOCHUTCS 3apacTaHHe:
1) rapu 2) necHoro o3zepa
3) ropoackoro mycTsIps 4) oropojaa
12. DnemMeHTapHON CTPYKTYpO# OHOCcdepsl caeayeT CUNTaTh:
1) 6uonieHo3 2) GHOTEOIICHO3
3) nomynsuio 4) )KUBOE BEIECTBO
13. K gncny rio6anbHbBIX 3KOJOTHYECKUX MPOOJIeM COBPEMEHHOCTH HE OTHOCHTCS:
1) pa3py1iueHre 030HOBOTO IKpaHa
2)napHUKOBBIN 3 et
3)yBeIMUYeHNE YUCICHHOCTH OIS
4)3arpsi3HEHUE OKPYKAFOIICH CPeIbl
Yactsr B
[Ipu BHINOJHEHHHN 32JaHUA ¢ KPATKUM OTBETOM 3aNMIINTE OTBETHI TAK, KAK YKA3aHO B TEKCTE 3a/1aHHUs.
14. Bribepure Tpu BEpHBIX OTBETA U3 IIECTH, HOMEPa BEIOPAHHBIX OTBETOB 00BeaUTE Kpyx)Kamu. Kakue u3
[IEPEYMCICHHBIX Ipou3BeAcHUN puHaniexaT U.lapsuny
. «/1lapBUHU3M
. «O mpupoje Bemen»
. «I[TpoucxoxaeHne BUOB IIyTEM €CTECTBEHHOTO 0TOOPay
. «I3MeHeHne OMAalIHUX )KUBOTHBIX U KYJbTYPHBIX PaCTECHUI»
. «Dunocodust 300m0THI»
. «[IpoucxoxaeHre YeoBeKa U MOJIOBOH 0TOOP
Yacrs C
Jloist oTBeTa Ha 3a/1aHue ITOM YacTH JaliTe KPATKUd CBOOOAHBIN OTBET.

AN N AWK —



15.Ha ocHOBaHMY TIpaBwiIa SKOJIOTHYECKON MIPAMUIBI OTIPEIEINTE, CKOIBKO HY)KHO TUTAHKTOHA, YTOOBI B
Mope BBIPOC ouH nenbpuH Maccor 300 Kr, ecid 1eTb MMTaHUS HMEEeT BUI:
TUTAHKTOH — HEXUILHBIE PA0bl - XUIHBIE PHIOBI - NeIbQUH

Bapuant 2

Yacts A

IIpu BINOJHEHHH 3aJaHUI ITON YacTH 00BeUTE KPYKKOM HOMEP, KOTOPOii COOTBETCTBYET HOMeEPY
BbIOPAHHOI'0 BAMH OTBETA.

1.CBOHCTBOM XHBOTO HE SIBISICTCS:

1) oTcyTCcTBHE U3MEHUMBOCTH 2) pOCT

3) HaCIIeACTBEHHOCTH 4) IMOABMKHOCTh

2. Hu3mmM ypoBHEM CYIIECTBOBAHMS JKUBBIX CUCTEM SIBIISICTCS:

1) Tkanb 2) Guochepa

3) kneTka 4) nomynsauus

3. bopr0Oy 3a cymecTBoBaHKE, HACIEICTBEHHOCTD, H3MEHYNBOCTh, €CTECTBECHHBIN
0TOOp MOXKHO Ha3BaTh:

1) moka3aTeabCTBOM JBOIIONMH 2) HATIPABICHHEM 3BOIOIIH

3) pe3ynbTaTOM SBOJIOIUH 4) ABWKYIIUM (HaKTOPOM 3BOJFOIHH

4., DKONOTUYECKUN KPUTEPUI BUIa 3aKITIOYAETCS B TOM, YTO 0COOH, MPUHAIekKAIIUE K OJHOMY BUIY:
1) mOX0KH PyT HA APYTa 110 BHEIIIHEMY CTPOCHUIO

2) BeAayT cBOOOIHBIN 00pa3 )KU3HU B OJIM3KHUX YCIOBUAX CPEIIbI

3) oOuTArOT Ha OOIIEH TepPUTOPHH

4) cx0XH 1Mo (PU3HONTOTUYECKHM OCOOCHHOCTAM KU3HEESITEIbHOCTh

5. Ilpucmoco01eHHOCTh TOMOTaeT OPTaHU3MY BBDKHTE TOIBKO B T€X YCIOBHUSX CYIIECTBOBAHMS, B KOTOPHIX
OHa CPOPMHUPOBATACE, TIOITOMY IIPHCIIOCOOIEHHOCTh OPTaHU3MOB HA3BIBAIOT:
1) HenoHO# 2) yacTU4YHOM 3) BpeMeHHOH 4) OTHOCUTEIILHON

6.BriepBrIe moKa3am HEBO3MOXKHOCTE CAMO3aPOKICHUS KIU3HH:

1) ®.Penu 2) Jl.ITactep 3) A.M.Onapun 4) C.Muuiep

7. Jloka3aTensCTBOM MPOUCXOKICHUS YEIOBEKA OT )KUBOTHBIX SIBJISCTCS:

1) anaToMHueckoe U MOP(OIOTHUECKOE CXOACTBO C MIICKOITUTAIOLUMHU

2) criocoOHOCTh TIepeaaBaTh HHPOPMAIIHIO

3) MBIILIICHUE

4) crmocOOHOCTh W3rOTaBIMBATH OPYAHE TPYyAa

8. DieMeHTHI HEXKUBOH MPUPOMBI, BIHSIONINE HA OPTaHU3M- 3TO (PAKTOPHL:

1) GroTHUecKre

2) abMoTHYECKHE

3) aHTPOIIOT€HHBIE TPSIMOTO JICHCTBHS

4) aHTPOTIOTeHHBIE KOCBEHHOTO JICUCTBHSI

9. [IpaBUaBHO COCTaBICHHAS TMHIIEBAs 1ETIh:

1) pacTenus - sepuIa — KOObUIKA - CTEITHOW Opelt

2) pacTeHHs — KOOBLIKA - SAIIePHUIIa- CTEITHOH Ope

3) pacTeHus - CTEITHOM OpeN — KOObUIKA - SIepHIla

4) cTenHOM open — slepuiia — KOObUIKA - paCTeHUs

10.B oTn4mm OT MPHUPOAHBIX SKOCHCTEM arpOIKOCHCTEMBI XapaKTEPU3YIOTC:
1) 6OMBIINM YHCIIOM BHUIOB B LIEISIX MUTAHUS 2) YCIOXKHEHHEM

3) ynpouierneM 4) 60JIbIION IOMAAbI0

11. K mepBHYHOMN CYKIIECCHHM OTHOCHTCS 3apacTaHue:

1) rapu 2) necHoro o3epa 3) ropoZCKOro mycTsips 4) oropoja

12. buocepa - 310 060I0UKa 3eMIH

1) nouBeHHas 2) BO3AyIIHAsA

3) BonHas 4) 3acesieHHast ’KUBBIMU OpraHU3MaMHU

13. K yncny rmo0anbHbIX 3KOJIOTHYECKUX TPOOIEM COBPEMEHHOCTH OTHOCUTCS:
1) BOBHUKHOBEHHE HOBBIX BUIOB JOMAIIIHIX YXHBOTHBIX

2) co3maHue 3alOBEIHUKOB U 3aKa3HIKOB

3) pa3pymeHne 030HOBOTO CI0S

4) BbIBETPUBAHKE TOPHBIX TTOPO.T

Yacts B

IIpu BBINOJIHEHUHN 3aaHUTI ¢ KPATKAM OTBETOM 3alMIINTE OTBETHI TAK, KAK YKA3aHO B TEKCTe 3aaHusl.
14. Bribepure Tpu BEpHBIX OTBETA U3 ILIECTH.

CropoHHHKH 3BONMIONUNOHHOTO yueHus Y./ lapuHa B Ononoruu:

1) K.T.Tumupszes

2) XK.b.JIlamapk

3) A.Yonnec



4) K.®.Pynbe

5) A.Beiicman

6) T.Manstyc

Yacts C

11 oTBeTa Ha 3aj1aHHe ITOH YAaCTH aiiTe KPATKUA cBOOOAHBII OTBeT.

15.Ha ocHOBaHMU TpaBUIIa SKOJIOTUYECKON MUPaMUIBI ONIPENIENNUTE, CKOJIBKO HYXKHO 3€pHa, YTOOBI B JIeCy
BBIPOC OJIMH (DUITMH MAcCOi 3,5 KT, €CITU [IeTlb TUTaHUS IMEET BHI:

3€pHO 3JIaKOB — MBIIIb TIOJIEBKA — XOpeK — (PHUIIHH.

Cneunduxkanus
padoThI I NPOBeAeHHUs MMPOMEKYTOUHOM aTTecTanuu odydyaommuxcs 10 kiaacca no
omoJIorun

1. Ha3nauyenue pabdoThbl
PaGora mpenHasHaueHa AN TPOBENCHHUS  MPOIEAYpbl UTOTOBOIO  KOHTPOJIS
WHAUBUAYAIBHBIX JOCTIXKEHUHN oOyuaronmxcs 10 kigacca B 00pa3oBaTeIbHOM YUPEKACHUU IO
npeaMery «buomorus.

2. Copep:xanue padboTbl

Ha ocHOBaHWM JOKYMEHTOB, MepedncicHHbIX B 1.2 Crenudukanuu, pa3paboTaH
Koaudukarop, onpenensonpii B coorBercTBru ¢ TpedoBanusmMu GKI'OC cpemnero odmiero
o0pa3oBaHUs TUIAHUPYEMBIC PE3yJbTAaThl OCBOCHHUS OCHOBHON 00pa30BaTEILHOM MPOTPAMMEBI
cpeaHero oOIiiero oOpazoBaHHs MO TpeaMmery «bBhoJorusy IUisi MPOBEICHUS WTOTOBOTO
KOHTPOJISI HHJMBHTYyaIbHBIX JOCTHXKEHHH 00YUJarOIIUXCSl.

B pa60Te MMPEACTABJICHBI 3a/IaHUSA 633OBOFO, IMMOBBIIICHHOT'O U BBICOKOI'O YPOBHH.

Pacnpeoenenue 3a0anuii no 0CHO8HbIM pazoenam

Paznen xypca Yucno 3amannil
Opranu3MeHHBII YPOBEHb KU3HU 7
KneTouHslii ypoBEHb JKU3HU 4
MoueKkyIIIpHBII YPOBEHD KU3HU 3
Hroro: 14

3. Bpems BbInoHEeHHs PadoOThI

IIpumepHOE BpeMs HA BBINIOJIHEHUE 3alaHUN COCTABIISIET:

1) nyst 3amanuii 6a30BOTO YPOBHS CJIOKHOCTH — JI0 2 MUHYT;

2) JUIs 3aJ]aHUM TIOBBIIMICHHOM CJI0)KHOCTH — OT JI0 5 MUHYT;

3) Ui 3aaHMIA BEICOKOTO YPOBHSI CIIOKHOCTH — OT 5 10 7 MUHYT
Ha BrimonHenue Beeii paboThl OTBOAUTCS 45 MUHYT.

4. JlomosaHMTe/IbHbIE MaTepUAaJbl M 000PYy/10BaHHE
[Ipu mpoBeneHuu pabOTHl JOMOJHUTENbHBIE MaTepuaibl M 000pYyJOBaHHUS HE
HCIOJIB3YIOTCA



5. OueHka BbINOJHEHUS OT/AEIbHBIX 32/1aHUI U padoThI B LEJIOM
1.Kaxmoe u3 3amauuii yactu 1 1 4 onenuBaerca 1 OawtoM. 3amaHue CYATAETCS BBIIIOIHEHHBIM
BEPHO, €CJIM OTBET 3alKcaH B TOW GopMme, KOTopas yKazaHa B MHCTPYKIIUU IO BBIMOJHEHUIO
3aJaHMSL.
2.3a BBIMIOJIHEHUE KaXJI0TO U3 33JaHUi YacTH 2 BBICTABISETCS 2 Oallia 3a MOJIHOE MPaBUIHLHOE
BBITIOJIHEHHE, | 6aJl1 3a BHIMIOJHEHUE 3aJ]aHus C OJTHOM OIMIMOKOM (0/THOM HEBEpHO yKa3aHHOM, B
TOM 4YHWCIE JUIIHEH, Iudpoil Hapsay co Bcemu BepHbIMH wnuppamu) WIIM HemomHoe
BBITIOJIHEHHE 3aJ1aHus (OTCYTCTBHE OJHON HeoOXxoaumoit nmudpsel), 0 6amioB BO BCeX OCTaIbHBIX
ciyJasix.
3.3a BBINTOJIHEHUE KaXKJIOTO M3 33JIaHW 4acTH 3 BBICTABISICTCS 2 Oaiia, eclid yKa3aHa BepHas
nocneaoBarenbHOCTy mudp, 1 Oamn, ecnm gomymeHa omHa omuOka, 0 O0amIoB BO Bcex
OCTJIBHBIX CITyJasiX.
4. 3a BepHOE BBINOJHEHUE 33/IaHUsI YaCcTU 5 U 6 CTaBUTCA 1O Tpu Oasuia

MaxkcuManbHBIN EpBUYHBINA 0aJlT 32 BHIOJHEHHE BCel paboThl — 26.

IIIxana nepeBoaa HEPBUYHOIO OasIa 32 BBIIOJHEHNH KOHTPOJILHOH pa0OTEL B OTMETKY
10 5-HOH IIKaje

OtMmeTKa 1o 5- 2 3 4 5
HOM IIKale
[TepBruuHbBIiA 0-7 8-16 17-21 22-26
Oat

6. Ilnan paGoTshl

VYcioBHble 0003HAUEHUS: YPOBEHb CIOXHOCTH: b — 0a30BbI ypoBeHb CIOXKHOCTH, I —
MOBBILIECHHBI YPOBEHb, B — BEICOKHIT YPOBEHb

Tun 3ananus: KO — kpatkuii otBeT, PO — ¢ pa3BepHYTHIM OTBETOM.

Ne | Baok cogep:ka- O0beKT OeHUBAHNS Koa mpo- | Tun | ¥Ypo- Mak-
HUSA BepsieMbIX |3a/1a- | BEeHb cH-
YMEHUH | HUSA | CJIOXK MaJib-
HO- HBIHI
CTH 0aJu 3a
BbI-
MOJIHe-
HHe
1. |OpranusmeHHbIN Pa3nuuus opranu3MoB B 1.14.,25. | KO II 2
YPOBEHB KU3HU 3aBHUCHUMOCTH OT CII0c00a

MUTAHUSA: TeTePOTPOPHI

(canpouThI, XUIITHUKH,

Mapa3uThl) U aBTOTPO(EI
(poToTpodsl, xeMoTpODEI).

YMeHnue aenaTh MHOKECTBEHHBIM

BBIOOp
2. |Opraamsmensbiii | Pa3MHOXeHHE OpraHU3MOB — 14.26.2. | KO II 2
YPOBEHB KH3HU MOJIOBOE U OectTolioe.

YMeHue NpoBOAUTH
COOTBETCTBUE




Oprann3MeHHbIN NuauBuayalbHOE pa3BUTHE 1.1.2,, KO
YPOBEHb JKU3HU opraHu3Ma (OHTOTEHe3).
OMOpHOHANBHBIN U 13.3.1.4,
MOCTAMOPHUOHANIBHBIHN MEPHOIBI 211
pa3BHUTHUS OpraHu3Ma. Y MEHHE o
MIPOBOJIUTH COOTBETCTBUE
Opranusmensbii | MyTtanuu, ux MaTepuaibHbIC 1.2.2.,14., | KO
YPOBEHB )KU3HU | OCHOBBI — U3BMEHEHHE T'€HOB U
XpPOMOCOM. Y MEHHE NPOBOAUTH 2.1.1,
COOTBETCTBUE 212
OpranusMeHHbId | ['eHeTHUYECKHE 3aKOHOMEPHOCTH 1.1.2., KO
YpOBEHbB KU3HU | HACJIEI0BaHUS, yCTAHOBJIECHHbBIC
I"'Mennenem, ux 113,14,
LUTOJOTUYECKHUE OCHOBBI. 21.1.2.3.
MonorudpuaHoe CKpeuuBaHue.
YMeHnue pemiatb OMOJ0rH4YECKUE
3a/1auu
OpranusMeHHbld | ['eHeTHUECKHE 3aKOHOMEPHOCTH 1.1.2., KO
YPOBEHB )KM3HHU | HACJIeI0BaHUs, YCTAaHOBJIECHHbBIE
I''Mengenem, ux 1.13.14,
LUTOJOTUYECKHIE OCHOBBI. 21.1.2.3.
JurubpunHoe ckpeniBaHue.
YMeHnue pematb OMOJ0THYECKHE
3a/1auu
OpranusMeHHbii | ['eHeTHUYECKHE 3aKOHOMEPHOCTH 1.1.2., PO
YPOBEHB )KM3HU | HACJeIOBaHUS, YCTAaHOBICHHbBIC
I" ' Menaenem, ux 113.14,
[IUTOJIOTUYECKUE OCHOBBI. 21.1.2.3.
JurnbpuaHoe cKpemmuBaHue.
YMenue peniate OMOIOTHYECKHE
3a/1a4n
KieTounsrit OCHOBHBIE YaCTH B CTPOCHUU 1.1.1,, KO
YPOBEHB KU3HU KJIeTKU. [IoBEpXHOCTHBIN
KOMIUIEKC KJIETKH — 12.1.1.4,
Ouosorudeckas MeMOpaHa. 26.1.

[{uronazMa ¢ OpraHOMIAMH U
BKJIFOUEHUSIMU. S1po ¢
xpomocomaM. [locTossHHBIE 1
BPEMEHHbBIE KOMIIOHEHTBI
KJeTku. MemOpaHHbIe U
HEeMeMOpaHHbIE OPraHOUIbI, UX
(GYHKIIUH B KJIETKe. Y MeHue
JIeJ1aTh MHOKECTBEHHBIN BBHIOOD




Knerounsrii
YPOBEHb JKU3HU

OCHOBHBIE YaCTH B CTPOCHUU
Ki1eTKd. [[oBepXHOCTHBIM
KOMIUIEKC KIETKH —
Ouosornueckas MeMOpaHa.
[{uTomiazma ¢ opranouiamu 1
BKJIIOUEHUSIMU. SI1po ¢
xpomocomam. [locrosHHbIE
BPEMEHHbIE KOMIIOHEHTBI
KJIeTKH. MeMOpaHHbIE U
HeMeMOpaHHbIE OPTaHOUIbI, NX
(GyHKINU B KJIETKE. Y MEHHE
paboTarh C pUCYHKOM

1.1.1,
121,14,
2.4.2.6.1.

PO

10.

Knerounslii
YPOBEHb JKU3HU

JMnIouIHBIA U TanIou THbIN
Ha0Op XPOMOCOM B KJIETKaX.
YMeHnue peniatb OMOJ0rU4YECKHE
3a1a49u

1.1.1,
1.2.2.,

132,14,
2.3.

KO

11.

Knerounslii
YPOBEHbB KH3HU

JleneHue KJICTKA — MUTO3 U
merio3. CoMaTHYecKue u
[IOJIOBBIE KJIETKU. Y MEHHE
IIPOBOJIMTH COOTBETCTBUE

Ki1eTouHBIM UK JKU3HU KIETKU.

1.3.2,1.4,,
2.6.2.

KO

12.

MonexkynspHbIi
YPOBEHb KU3HU

Crpyxrypa n ¢pynkuun JJTHK —
HOCHTEJIS HACIEACTBEHHON
nH(POPMAIINN KIETKH.
Perukanus [IHK. Matpuunas
ocHoBa pernkaunu JTHK.
IIpaBuiI0 KOMIUIEMEHTAPHOCTH.
YMeHnue pemiatb OMOJOTHYECKHE
3a1a4u

14221,
2.3.

KO

13.

MonexynsipHbIi
YpOBEHb KU3HU

[Tpoueccrl GMOCHHTE3a MOJIEKYIT
Oenka. DTamnbl CUHTE3A.
Matpu4HOoe BOCIIPOU3BOACTBO
O€JIKOB B KJIETKE. YMEHHE
pemaTtb OMOJIOrHYecKHe 3aJaun

131,14,
2.2.1.,2.3.

KO

14.

MonexynsipHbIi
YpOBEHb KU3HU

[ToHsATHE O KIIETOYHOM JBIXaHUH.
beckucnoponHsiii u
KHCJIOPOIHBIH ATAIlbl IbIXaHUs
KaK CTa/Inu SHEPreTUYECKOTO
oOecrieyeHus KJIETKU. Y MEHHE
pemats 6MOJOTHYECKHEe 3a/1aul

131,14,
2.2.1.,2.3.
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KOJU®UKATOP

llepeuenv anemenmos codeparcaniisl, npogepsieMublX Ha KOHMPObHOU pabome nobduoio2uu

Kona hiaementoB

\ IIpoBepsieMmble YMEHUSA

1.3HaTb/IOHUMATDH

| 1.1

‘ Memoobl HAY4YHO20 NO3HAHUN, OCHOBHbLLE NOJIONHCEHUA OUONI02UYECKUX




3aKOHO8, NPABUI, MeopUll, 3aKOHOMEPHOCMEl, 2UNomes.

111 OCHOBHBIE TTOJIOKEHUS OMOJIOTHUECKUX TEOpHUH (KJIeTOYHAs,
XPOMOCOMHas)

1.1.2 cymHOCTh 3aK0HOB (I". Menens, 3apoapIIeBOTO CX0/ICTBA)

1.1.3 CYLIHOCTb 3aKOHOMEPHOCTEN (M3MEHYMBOCTH; CLIEIUIEHHOTO
HaCJIeIOBaHMs; HACIEA0BaHUS, CIIETVIEHHOTO C MOJIOM;
B3aMMO/ICHCTBUS T€HOB U UX IIUTOJIOTMYECKUX OCHOB); MPaBUII
(momunupoBanus . Menuens)

1.14 METOIbl HAYYHOTO MTO3HAHMUS, IIPU3HAKH JKUBBIX CUCTEM, YPOBHHU
OpraHu3aliy KUBOI MaTepuun

1.2 cmpoenue u NPU3HaAKU OUOI02UYECKUX 00bEKMO8

121 KJICTOK MIPOKAPUOT U 3YKAPUOT: XUMHUUYECKHIA COCTaB M CTPOCHHE
OpraHOHUIOB

1.2.2 TE€HOB, XPOMOCOM, TaMET

13 CYWHOCTb DUONIO2UYECKUX NPOYECCO8 U ABTIeHULL

13.1 0OMEH BEIIECTB U IPEBPALIEHHS SHEPTUU B KIIETKE U OPraHu3Me,
IJTACTUYCCKUN U SHEPTeTUUYECKHUI 0OMeH

1.3.2 MHUTO3, MEHO03, Pa3BUTHE raMET Y O3BOHOYHBIX )KUBOTHBIX

1.3.3 OILJIOIOTBOPEHUE Y IO3BOHOYHBIX KUBOTHBIX; pa3BUTUE U
pa3MHOXKEHHE, UHAMBUIyaJIbHOE Pa3BUTHE OpraHU3Ma (OHTOI'€HE3)

1.4. COBPEMEHHYIO OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CHMBOJIUKY TI0
[IUTOJIOT U, TEHETHKE, OHTOTCHE3Y

2.Ymerb

2.1 00BACHAMD

211 POJIb OMOJIOTHYECKUX TEOPHi, 3aKOHOB, MPUHIUIIOB, THUIIOTE3 B
(hOopMHPOBAaHUN COBPEMEHHON €CTECTBEHHOHAYYHOI KapTHHBI MUpa

2.1.2 MIPUYMHBI HACJIEICTBEHHBIX M HEHACIIEICTBEHHBIX N3MEHEHHH,
HacJIeICTBEHHBIX 3a00JIeBaHUN, TE€HHBIX U XPOMOCOMHBIX MyTalui

2.2. VCMAHABIUBAMNb 83AUMOCEA3U

221 CTpOeHUs U (PYHKIMI MOJIEKYJI, OPraHOMI0B KJIETKHU; TIACTHYECKOTO
Y DHEPreTHYECKOro 0OMEeHa; CBETOBBIX M TEMHOBBIX PEAKIIUA
¢dboTocuHTE3a

2.3. peuiamp3aTavud Pa3HOH CJI0KHOCTH MO TEHETHKE M ITUTOJIOTHH
(COCTaBIATH CXEMbI CKPEIIMBAHMS])

2.4. PACno3Hasams U ONUCHIGAMb KIETKUA PACTCHUN M KUBOTHBIX

2.5. 8bIA6/1Mb OTINYNTEIbHBIC TIPU3HAKN PA3ITHNYHBIX OPTaHH3MOB

2.6 cpasHusamy (U 0eams 6618600bl HA OCHOBE CPABHEHUS)

2.6.1 Onoorn4ecKkre 0ObEKTHI (KIETKH)

2.6.2 MHUTO3 ¥ M€03, O€CII0Ioe U MOJIOBOE PAa3MHOKEHUE

Hrorosasi koHTpOJIbHAsI paboTa o OuoJioruu AJst odyqyarommuxes 11 kiaacca

WHCTpYKIIUS 1O BBEITOJIHECHHIO DaGOTLI.




Ha BrimonHeHue utoroBoit paboTel mo 6uosnoruu naercs 45 muHyT. PaboTta coctout m3
IIECTH YacTel, BKIIoYaromux 13 3a7aHui.

Yacte 1-4 comepxuT 3agaHusg € KpaTKuM OTBETOM. OTBETOM K 3aJaHUSM YacTH
2,3sByseTCs OCNeN0BaTENbHOCT HU(pp. OTBETOM K yacTu | u 4 sBJsieTcs Yucio. 3anuiuTe 3TO
YHCIIO B MOJI€ OTBETA B TEKCTE paboThl, COOIII0/1as MIPH 3TOM YKa3aHHYIO CTEIIEHb TOYHOCTH.

[Ipu BbINIOJIHEHUY 3a7jaHKsI YAaCTH S5 U 6 3allUChIBAiTE YETKOE PELLICHUE.

CoBeryeM BBINIOJIHATH 33JaHUS B TOM TOpPSAKE, B KOTOPOM OHM JaHbl. baibl,
noyydyeHHble Bamu 3a BbINIOJIHEHHBIE 3aJjaHusA, CyMMHUpYroTcs. [loctapaiiTech BBIIOJIHUTH Kak
MO>KHO OOJIbIIIE 3a/IaHUI U HaOpaTh HAKMOOJIbIIIEE KOJTUYECTBO OAJIIOB.

Bapwuanr 1.
Yacrts 1.

1.1. B siapax KIETOK CIM3UCTON 00OTOYKM KUIIEYHHUKA TO3BOHOYHOTO KHBOTHOTO 20 XpOMOCOM.
Kakoe ymcno xpomocoMm OyaeT MMEThb SAPO 3UTOTHI 3TOTO KUBOTHOro? B oTBer 3amumuTe
TOJIBKO cooTBeTcTBYIOIIEE YUCITIO.

1.2. B monekyne JJHK konnuectBo HykiaeoTu7oB ¢ ryanuHoM coctasisier 20 % ot obiero
ymcia. CKOJIbKO HYKJIEOTHI0B B % C TUMHUHOM B 3TOM Mozekyine. B orser 3anumute TOJIBKO
COOTBETCTBYIOLIEE YHCIIO.

1.3. benok cocrout n3 100 amuHokucnor. Onpenenure 4uciao HykiaeoTuaoB B Mosekyie JHK,
Koaupytomen nanHsiii 6enok. B oreer 3anummute TOJIBKO cooTBeTcTBYyOLIEE YUCIIO.

Yactb 2.MHOKECTBEHHBII BBIOOD

2.1.BeiGepute opraHoOUIBI KISTKH, COACPIKAIINE HACICICTBEHHYIO HH(POPMAIIHIO.

1) sapo 4) pubocombl
2) TM30COMBI 5) MUTOXOHJIpUH
3) anmapart ["onbaxu 6) XJOpOIIACTHI

2.2.K sykapuoraM OTHOCST

1) oObIKHOBEHHYIO aMEDY 4) xonepHbIil BUOPHOH
2) IpOAOKU 5) KUIIEYHYIO MaJOUYKy
3) mansgpuiiHOTrO Mapa3ura 6) BUpYC UMMYHOAE(PUIINTA YeJIOBEKa

2.3. Bce HpI/IBe)IéHHI)Ie HUKC IMPU3HAKH, KPOME JIBYX, MOXHO HCIIOJIb30BAaTh JIs OMMUCAHUA 3HA-
YeHUs MOJOBOro pasMHOkeHus. Omnpenenure J1Ba MPU3HAKA, «BBINAAAONINX» U3 OOILIEro Cruc-
Ka, ¥ 3aIlIMIIuTe B OTBET HHq)pBI, oL KOTOPbIMU OHU YKa3aHBI.

1) U3MEHEHUIO TUI0I0BUTOCTH OPTaHU3MOB

2) 000CTPEHNI0 MEKBHUIOBOU OOPHOBI

3) KOMOMHAIIMY TeHETUYECKOT0 MaTepuasa pOAUTEIbCKIX TaMeT

4) yBenuueHUIo pa3HooOpasus (PeHOTHIIOB

5) yBeIMYEHHIO TeHETHYECKOT0 pa3HooOpa3us O1aroaps KpOCCUHIOBEPY

Yacrs 3. 3a1aHus HA COOTBETCTBUE
3.1.JIns1 kaxxaoi 0COOEHHOCTH JENIeHUs] KJIETKH yCTaHOBUTE, XapaKTepHa oHa ajs muto3a (1)
Wi Meiosa (2):

OCOBEHHOCTHU TUIT AEJIEHUA
A) B pe3yibTare 00pa3yroTcs 2 KIETKU 1) MuTo3
B) B pe3ynbraTte 00pasyrorcs 4 KIeTKH 2) meiio3

B) nouepHue KIeTKH rarjaiouIHbI



I') nouepHue KIETKU AUIIIOUTHBI

J1) IpoucXoIAT KOHBIOTALUA U IIEPEKPECT XPOMO-
COM

E) He npoucxoauT KpOCCUHIOBEP

3.2. YcTaHOBUTE COOTBETCTBUE MEXAY XapaKTEPUCTUKOM MyTauuu U ee tunom — (1) xpomo-
coMHBIE, (2) reHHbIe 1100 (3) reHOMHBIE:

A) BKIIIOUEHHE JIBYX JIMIIIHUX HYKJIEOTHI0B B MojeKkyny JJHK

b) kpaTHOe yBenaMueHne Yuciaa XpOMOCOM B TaIUIOUAHOM KIIeTKe

B) napymenue nocienoBaTebHOCTH aMUHOKHUCIIOT B MOJIEKyJIe Oenka

I') moBopoT yuactka xpomocomsl Ha 180 rpamycos

/1) ymeHbllIeHHE YKcIa XpOMOCOM B COMaTHUECKOM KIIETKe

E) oOMeH yuacTkaMHi HEroMOJIOIMYHBIX XPOMOCOM

3.3.YcTaHOBHTE COOTBETCTBUE MCKAY OpraHaMu U 3apOAbIIICBbIMU JIMCTKAMHU, U3 KOTOPBIX OHHU
Pa3BUBAIOTCA.

OPI'AHBI 3APOJIBIIIEBBIE JIMCTKNU
A) TOJIOBHO MO3T 1) skTonepma
b) neuenn 2) sHTOAEpMA
B) kpoBb 3) me3oepMma

I') koctn
J1) momkenygouHas xene3a

E) xoxa

Yacts 4.

4.1.Y cobak uépHas mepcth (A) TOMUHUPYET HaJ KOPHUUYHEBOH (a), a KOpoTKOHOTrocTh (B) —
HaJ HOpMaJIbHOH AnuHOM Hor (b). 3anuimunTe reHoTHI Y€PHOW KOPOTKOHOI0i co0aku, reTeposu-
TOTHOM TOJIBKO IO MPU3HAKY JUIMHBI HOT.

4.2. Tlpu caMOOITBUICHHUN T€TEPO3UTOTHOTO BBICOKOPOCIIOTO PACTEHHUS Tropoxa (BBICOKUN cTeOeIh
— A) o731 kapaukoBbIX ¢popM paBHa (%).

Yacts 5. 3anummTe Ha3BaHUS YyacTel )KUBOTHOM KJIETKH, yKa3aHHBIX Ha cxeme. B oTBeTe yka-
JKUTE HOMED YacCTH U €€ Ha3BaHUE, CXEMY KJIETKH II€pEPUCOBBIBATH HE HYXKHO.




Yacrte 6. Pemure 3amauu

6.1.B mpouecce rimkonusa odpaszoBanuchk 112 monexkyn nupoBuHorpaaHoil kuciotsl (I1BK).
Kakoe konmM4ecTBO MOJIEKYI TIIFOKO3bI MOABEPIVIOCH PACHICIUICHUIO U CKOJIbKO MosieKyn ATO
00pa3zyeTcst Py MOJHOM OKHCJIEHHH TIIFOKO3bI B KJIeTKaX dykapuot? OTBET MOsSCHHTE.

6.2.Y 4enoBeka TEMHBIN LIBET BOJIOC (A) TOMUHUPYET HAJl CBETJIBIM IIBETOM (@), Kapuil LIBET I1a3
(B) — nHan rony6sm (b). 3anummTe reHOTHITBI POAUTENCH, BOSMOXKHBIE (DEHOTHITHI M TEHOTHIIBI
JeTel, poAUBIIKXCS OT Opaka CBETIOBOJIOCOTO rofy0oria3oro My>K4uHbl U T€T€PO3UTOTHON Ka-
peryiazoi CBETIOBOJIOCOM KEHILUHBI.

Bapuanr 2.
Yacrs 1.

1.1. Y mionoBoit Myxu Ipo30(HIIbl B COMAaTHYECKUX KIICTKAX COJEPIKUTCSA 8 XPOMOCOM, a B I1O-
noBbIx KieTtkax? B oreet 3anummte TOJIBKO cooTBeTcTBYyIOIIEE YUCIIO.

1.2. Kakoif mpoIEeHT HYKJICOTHAOB ¢ HHUTO3UMHOM cojepxkut JIHK, ecimu monst e€ ageHMHOBBIX
HyKJIeoTH10B cocTaBiseT 10% ot obmero uucna. B oreer 3anummre TOJIBKO cootBet-
CTBYIOIIEE YHCIIO.

1.3. Kakoe 4ncino HyKJIEOTHA0B B T€HE KOAUPYET MEPBUUYHYIO CTPYKTYpY O€NKa, COCTOAIIETO U3

300 amunokucnot. B oreer 3anummre TOJIBKO cootBeTcTBYyMOIIEE YHCIIO.

Yactb 2. MHOKECTBEHHBIN BBIOOD

2.1.Beibepute CTpYKTYpBI, XapaKTEPHBIE TOIBKO IJIsi PACTUTEIBHOMN KIICTKH.

1) MUTOXOHIpUN 4) pubocomsl

2) XJIOPOILIACTHI 5) BakyoJIu C KJIETOYHBIM COKOM
3) kieToyHast CTeHKa 6) anmapart [ onbaxu

2.2.K aBToTpodam OTHOCAT

1) ciopoBble pacTeHus 4) xeMoTpo(hHBIE OAKTEPHH

2) niecHeBblE TPUObI 5) BUpYycCHI

3) OAHOKJIETOUHBIE BOJIOPOCIH 6) OOJIBIIIMHCTBO MPOCTEUIITNX

2.3. Onpenenure ABa MPHU3HAKA, «BHITIAJAIONINX» W3 OOIIETO CIUCKA, U 3alUIINTE B OTBET
UQPBI, O] KOTOPBIMUA OHU YKa3aHBI.

[Tpu O7I0BOM pa3sMHOKEHUHN KHUBOTHBIX

1) y4acTByIOT, KaK IpaBUJIO, ABE 0COOU

2) noJyIoBBIE KJIETKU 00pa3yroTcs MyTeM MUTO3a

3) rameThbl UMEIOT raIuIONIHBIH Habop XPOMOCOM

4) TEHOTHIT TOTOMKOB SIBJISIETCS] KOTIMEH TeHOTUIIA OJTHOTO U3 POAMTENEH

5) reHOTHUI MOTOMKOB O0BEANHSAET F'€HETUYECKYI0 HH(POPMALIUIO 000UX POTUTENEH

Yacrtsb 3. 3a1aH1s Ha COOTBETCTBUE
3.1.YcTaHoBUTE COOTBETCTBHE MEXTY OCOOEHHOCTSIMU KJIIETOYHOTO JICTICHUS U €r0 BHJIOM.

BU EJIE-
OCOBEHHOCTHU KJIETOYHOI'O AEJIEHUA ?{IJ/II HH
A) B pe3ynbTaTe JeNeHus MOsBIAIOTCS 4 rarjJouIHbIE KIETKH 1) muTO3
b) oGecnieunBaet pocT OpraHoB 2) meiio3

B) npoucxoaut npu o0pa3oBaHUM CIIOP PACTEHUH U FaMET KUBOT-
HBIX



') mpouCXOaHUT B COMaTHUECKUX KIIETKAX

J1) oGecnieunBaeT 6ecronioe pa3MHOXKEHUE U PETeHEPALIO Opra-
HOB

E) noanepxuBaeT mocTOSHCTBO YMCIIA XPOMOCOM B ITOKOJICHUSX

3.2. YcTaHOBHUTE COOTBETCTBUE MEK/Y XapaKTEPUCTUKON MyTallu U €€ BUAOM.

BUJI MVYTA-
XAPAKTEPUCTHUKA AMY
1115151
A) u3MeHeHue moCIIeI0BaTEIbHOCTH HYKJIEOTHIOB B MOJIEKYJIE 1) rennas
JTHK
2) Xxpomo-
b) u3menenue cTpoeHuss XpoMOCOM COMHasi
B) u3menenune unciaa XxpoMocoM B pe 3) renom-
Has

I') monumutonqust

I[) HU3MCHCHHUC ITOCIICA0OBATCIbHOCTH PACIIOJIOKCHNA I'CHOB

3.3.YcraHOBHTE COOTBETCTBUE MEXIY OPraHOM, TKaHBIO MO3BOHOYHOIO YKMBOTHOTO M 3apOjIbl-
IIEBBIM JIICTKOM, U3 KOTOPOTO OHU 00pa3yrOTCH.

OPI'AH, TKAHb 3APOJIBIIIEBBIN JTUCTOK
A) KHIIIEYHUK 1) sHTOIEpMA
b) xpoBb 2) Me3o01epMa
B) nouku
I') nérxue

J1) xpsiiieBasi TKaHb

E) cepneunas mpimiia

Yacrs 4.

4.111pu cxpemmBanuu x€ntoro(A) rnagakoro (B) (muromosurora) u 3enéxoro (a) MOPIIMHUCTO-
ro (b) ropoxa B F1 momyumnuce Bce xénThle rnagkue. Onpenennure reHoTUN ceMsiH ropoxa B F1.
4.2. KakoBa BeposTHOCTD (%) pOKJIEHHs BHICOKHMX JIETeH y IreTepO3UrOTHBIX POJIUTENEeH ¢ HU3-

KHM POCTOM (HU3KOPOCIOCTH JIOMUHUPYET HAJl BEICOKUM POCTOM).

Yacrtp 5. 3anummMre Ha3BaHUSI YacTel pacTUTEIBHOM KIIETKH, YKa3aHHBIX Ha cxeme. B oTBere
YKQ)KUTE HOMEP YacCTH U €€ Ha3BaHUE, CXEMY KIIETKHU IIEPEPUCOBBIBATH HE HYXKHO.
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Yacrtp 6. Pemnure 3amaun

6.1.B mporiecce KuCIOpoaHOTO 3Tana Karadonmsma odpazoBanock 972 moinekynsl AT®. Onpe-
JeNTUTe, KaKOe KOJMYECTBO MOJIEKYIT TIFOKO3bI TIOABEPIIIOCH PACIIEIUICHUIO U CKOJIBKO MOJEKYI
AT® o6pa3oBanoch B pe3ylbTaTe IIIMKOJIN3a U MOTHOT0 okucieHus1? OTBET MOsICHUTE.

6.2.CxpecTiiii TOMO3UIOTHOI'O MEeTyXa, UMerolero rpedens (A) u onepennsie Horu (B) ¢ rere-
PO3UTOTHOM KypHIled MMerolel rpedeHb U Trosble HOru (reHbl He cuerieHsl). Camia U caMKy
IEPBOr0 MOKOJIEHUS, UMEBLINX Pa3Hble T€HOTHUIIbI, CKPECTHIIN MEX ]y coboil. Onpenenure reHo-
THUIIBI POAUTEINEH, FTeHOTUIIBI U (PEHOTHUIBI THOPHUIOB MEPBOIO U BTOPOT'O MOKOJICHHH.

Cucrema OllEHMBAHUS UTOTOBOM KOHTpO.]II)HOﬁ paﬁoTbI mo OMoJIOTHH

Bapuasnr 1.
1.1 20 3.1 122121
1.2 30 3.2 232131
1.3 300 3.3 123321
2.1 156 41 AABB
2.2 123 4.2 25
2.3 12

ConepkaHre BEpHOrO OTBETa M YyKa3aHUsS K OIICHUBAHUIO 33[aHUS 4acTH 5 M 4yactu 6
(momyckarTcst UHbIE POPMYITHPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMBICHA)
S.IlosicHeHue.

1. mumeBapuTENbHAS BaKyOJIb 7. xomrnekc ["omabaxu

2. IUTOCKEJIET 8. pubocoma

3. memOpaHa 9. MUTOXOHIpUS

4. mepoxosaras IIIC 10. xpomatun MJIN xpomocoma
5. rmaaxas OIIC 11. snpo NJIU sinepHblii cok

6. Tm3ocoma 12. sppeImko

6.1.ITosicHeHue.

1) B mporiecce rmkonm3a mpu paclieryieHnd | MOJIEKYIbl TIIFOKO3bI 00pa3yeTcst 2 MOJIEKY-
JIbl TUPOBUHOTPAAHON KUCIOTHI M BBIAEISIETCS] SHEPTHsI, KOTOPOM XBAaTaeT HA CUHTE3 2 MOJEKYI
AT®.



2) Ecin o6pazoBanock 112 MoneKysbsl MUPOBUHOTPAAHON KUCIOTHI, TO, CJIEOBATEILHO pac-
HIEMJICHUIO TOABEPIIOCh 112 : 2 = 56 MOJIeKyJT TITI0OKO3BI.

3) IIpu moTHOM OKHMCIJIEHUH B pacyeTe Ha OJIHY MOJIEKYIY TJIFOKO3bl oOpasyercs 38 MoJeKy
ATO.

CrnenoBaTeibHO, MPU MOJHOM OKHCIEHHHM 56 MOJIEKYJIbl TIIHOKO3bI oOpasyercs 38 x 56 =
2128 monexkyn AT®
6.2.IlosicHeHue.

1) I'enotuner poaurteneit: 1) XKenckas ocoob: aaBb (maet nBa tuma ramer aB; ab. Myxckas
0co0b: aabb (oxuH THI rameT ab).

2) 'enoTunbI MOTOMCTBA: aaBB, aaBB.

3) ®EeHOTUTIBI TIOTOMCTBA: aaBB — CBETJIOBOJIOCHIC,IOTY0OTIa3bIe;
aaBB — cBeTsI0BONIOCKIE, Kaperias3ble.

1)OtBer BKIOUaeT B ceOs Bce HA3BaHHBIC BBILIE DJIEMEHTHI, HE COICPKUT OMOIOTHMUYECKUX
omun6ok (3 6amra)

2)OtBeT BKJIIOYAET B ce0s 1Ba U3 HA3BAaHHBIX BBIIIE 3JIEMEHTOB M HE COAEPKUT OMOIOTHUECKUX
ommbok, MJIM orBer BKIO4aeT B ceOs TPU HA3BaHHBIX BBIIIE 3JEMEHTA, HO COACPIKUT
Ouosiornueckue omuoku (2 6amia)

3)Ot1BeT BKJIIOYAET B C€0S TOJIBKO OJMH M3 Ha3BAaHHBIX BBIINIE 3JIEMEHTOB U HE COJCPKUT
ouonorunueckux omubok, MJIN oTBeT BKIItoUaeT B cedst 1Ba U3 HA3BAHHBIX BBIIIE JIEMEHTOB, HO
CoJIepKUT Omosorudeckue omuoku (1 6amn)

4)OtBeT HenpaBUIbHBIM

5)MaxkcumanbHblit 6ast 3

Cucrema OIlEHMBAHHUS UTOTOBOM KOHTpOJ’[bHOﬁ paﬁoTbI o OMoJIOTHH

Bapuanr 2.
1.1 4 3.1 212111
1.2 40 3.2 12331
1.3 900 3.3 121211
2.1 235 4.1 AaBB
2.2 134 4.2 25
2.3 24

CopepxaHue BEpHOTO OTBETa M yKa3aHUsS K OIIEHMBAHMIO 33JaHMs YAacTH 5 M 6 (nomyckarorcs
UHbIEe (OPMYINPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMbICTIA)
S.IlosicHeHust

. xpomatus MJIN xpomocoma

. A7pO

. AJIPBILLKO

. rmankas JI1C

. MUTOXOH/JIpUS

. obonouka MJIN kneTouHas creHka

. BaKyoJb

. IUTOCKEJET

. IuKkTHOCcoMa (ammapar [osbaxu)

10. nnazmonecma

11. mepoxosaras OIIC

12. rpansb

13. crpoma

14. xnopomnact

15. memOpana

O 001N DN K W~



6.1.IlosicHeHue.

1) B mpouecce snepreruyeckoro oOMeHa, B X0/ie KUCIOPOIHOTO dTarna U3 OJHONW MOJIEKYJIbI
TIII0KO03BI 00pasyercs 36 monekyn AT®, cnegoBaTenbHO, IIMKOJIN3Y, a 3aTEM IOJIHOMY OKHCIIe-
HUIO TToABEpIIoch 972 : 36 = 27 MOJEKYJI TITHOKO3BI.

2) Ilpu roukonm3e OJIHAa MOJIEKYJIa TITFOKO3bI paciierisercs 10 2-yx moiekyn [IBK ¢ o6pa-
3oBanueM 2 moiiekysl AT®. [Tostomy konuaecTBo MoJiekyia AT®D, 06pa3oBaBIIUXCS TP TJIMKO-
nu3e, paBHO 27 x 2 = 54,

3) Ilpu moJIHOM OKHCJICHUH OJAHOW MOJICKYJIBI TIIFOKO03bI o0pa3yercs 38 monekyn AT, cie-
JIOBATEILHO, TIPHU TIOJTHOM OKHCJICHHH 27 MOJIEKYI TIIOKO03bl o0pasyercs 38 x 27 = 1026 morne-

Kyn ATO.
6.2.IlosicHeHnue.
P AzEE X asBE
Ke |
2) TAMETEI (G) AE, = B =

AzBr  Azs zzBE 22EE
E.T. E.C I.T. T.C.
1 S | . | 1
3)OTBET: 25% — romny6orna3blii, CBETIOBOJIOCHIH.

1)OtBer BKIOYaeT B ceOs Bce HA3BAHHBIC BBINIE JIEMEHTHI, HE COICPKUT OMOIOTHUECKUX
ommn6Ook (3 6amra)

2)OtBeT BKJIIOYAET B ce0s 1Ba M3 Ha3BaHHBIX BHIIIE 3JIEMEHTOB M HE COAEPKHUT OMOJIOTHUYECKUX
ommnbok, MJIN orBer BKItOYaeT B ce0s TpU Ha3BAaHHBIX BBIIIE 3JEMEHTA, HO COJEPKUT
Oouonoruveckue ommoOku (2 6anna)

3)Ot1BeT BKIIOYAET B ce0s TOJNBKO OJMH W3 HAa3BAHHBIX BBHINIE DJIEMEHTOB M HE COJIEPKUT
6uonornyeckux omnook, MJIN oreeT BKiIt0o4aeT B ceOs JBa U3 HA3BaHHBIX BBIIIE JIEMEHTOB, HO
coiepkuT ouonornueckue omuoku (1 Gamr)

4)OTtBeT HenpaBUIbHBIHN 0

5)MaxkcumanbHbIi 6asmt 3
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