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[Iporpamma mo yueObHOMY mpeameTy "buonorus" (manee - Owomnorus) Ha
YpOBHE cpemHero obmiero obpazoBanmsi pa3zpaboraHa Ha ocHOBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydyeOHoro mpenmera «buosjorus» u
OCHOBHBIX MOJIOKEHU (penepanbHoi paboueil mporpaMmMbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHsi uszydenus (10-11
KJIACChI) SIBJISICTCS OJIHUM W3 KOMIIOHEHTOB MpeaMeTHOU obnactu «EcTecTBEHHO-
HayuHble TmipeameTb». CormacHo mnonoxkeHusMm DPIOC COO mnpodunbHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
nuddepentann  oOy4eHUsT Ha YpOBHE CpeAHEro ooOiiero oOpa3oBaHUA U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o0muM, cpeHUM MpoheCCHOHATBHBIM U BRICIIUM OoOpazoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C NpodopUeHTaIMEeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTM HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OUOJIOTHEH,
MEIUIMHOW, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHHE O
eI M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaeisieT o0si3aTeNbHOe (MHBAPUAHTHOE) MTPEAMETHOE COEp KaHue, €ro
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne MO Kiaccawm,
PEKOMEHJIyeT TMOCIE0BaTEIbHOCTh M3yYEHUS YYEOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX OCOOEHHOCTEH oOyuwatromuxcsi. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HAMpPaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpUEHTHUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOrO0 OTHOIICHUST K OKpyKalollel mnpupoaHoi cpeae. B
nporpaMMme Mo OHMOJIOTHU TakkKe IMOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera
«buonorusiy B peanuzaruu  TpedoBanuii DPI'OC COO k T1UIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEJIbHOW  JEATEIbHOCTU
oOy4Jarommxcsi MO0 OCBOCHHUIO COJEpKaHUS OUOJOTHUUECKOTO O00pa3oBaHMs Ha
YpOBHE cpeaHero o01ero oopa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOe O00pa3oBaHME B IIMKOJE W OPUEHTHPOBAH Ha
paciidpeHue W yriayOJieHHe 3HaHUN 0O0Yy4aroluxcs O >KMBOM MPUPOJE, OCHOBAaX



MOJIEKYJISIPHOM M KJIETOYHOW OHMOJOTHH, SMOPHOJIOTUM U OUOJIOTUU Pa3BUTHS,
TeHETHUKH, CEJCKIIUN, ONOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
OMOJIOrMYECKOro  00pa3oBaHMs B By3aX U OpraHM3alUsaX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TOMYy4YarT pa3BuThe. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsSI O pAacTEHUsSIX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIAHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIB30BaTh KAK OPUEHTHUPHI JUIS MOCIETYIOLIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl o ydyeOHOMY mnpenmery '"buomorua" otpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUIS dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUs OHMOJIOTMYECKOro pa3HooOpa3us 1utaHeTtsl. Tak, B 10 knacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIOrHH, SMOpPHOJIOTUU U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETHUYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOydYarolIUXCs IO OOTaHUKE, 300JIOTHH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3y4aroTcs 3BOIIOLUOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, M€, MPUHIUIIOB U MPaBUJ,
JIEkKAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEJOBAaHMSIX B OMOJIOTUH, IPUKIIAJHBIX aClIeKTaXx OMOJOrMYecKUX 3HaHuM. J{s
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM uiIu MHOW oOjacTu OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX U 3apyOeKHBIX
YU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Lenb n3yuenus: yueOHoro npenmera «buonorusp» Ha yriyOJa€éHHOM YpOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3alMKi >KUBBIX CHCTEM pa3HOTO paHTa © MNPUOOpPETECHUE YMEHUI
UCIIOJIBb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHuss ydeOHoro nmnpeamera «buosorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOEHHUE OOYYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISAIHNS, BUA, ONOTEOIIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIICOBAHUSAX B OMOJIOTUH;

O3HAKOMJICHUE OOYy4YaloIIMXCd C METOJaMH TO3HAHHS >KUBOW TMPUPOJIBI:
UCCJIEIOBATEILCKUMHU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TE€HETUKH U
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJeOHTOJIOTHH,
DKOJIOTUHM);  METOAAMH  CaMOCTOSITEIBHOIO  NPOBEIEHUA  OMOJOTMYECKHX
uccleoBaHU B JjabopaTtopum W B mnpupoje (HaOmoJeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJICHHE OOYyYarOUIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbBHO  HaXOIWTh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; IOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJMKOM; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOLIMX  JIIOJIEH; OOOCHOBBIBaTH W COONIOJATH  MEPHI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHUS B 00JIACTH OHMOJIOTHH;

pasBuTHE y 00YYaIOIMINXCSl HMHTENIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMpOIlECCe 3HAKOMCTBA C BBIJIAIOMIMMUCS OTKPBHITUSAMH KM COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHHUS AKCIIEPUMEHTAITLHBIX
UCCJIEI0BAHUM, peleHrs] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM U K OTJICTLHBIM €€ 00bEKTaM U SIBJICHUSM; (POPMHUPOBAHUE IKOJIOTUUECKOM,



TEHETUYECKOW TPAMOTHOCTH, OOMmIEeH KyJbTypbl TIOBEICHUS B TPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
IPUPOAOIIOIL30BaHUN (COONIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, IKOCUCTEM, OUOC(hEphl), COXpaHEHUH COOCTBEHHOTO 37I0POBbS U 310POBbS
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B MMOBCEHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NOCIEAYIONEMY MPOPECCHOHATHHOMY CaMOOIPEICICHNUI0, B COOTBETCTBHUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO611ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OHUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero o0miero oopasosanus, cocrtabisser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB O0yUEeHHUS OUOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEnU(pUKU €ro COJEp KaHHWs U HaIlpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4YecKux padot. Takxke ydactue
OOy4YaromMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPENESeTCs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [I€HHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHON JEATEILHOCTH B COOTBETCTBHH C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MMATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJUILMsM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, mpupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEKJEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YyYaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAESATEIBHOCTU TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOIIIEHUS K MHEHHUIO OIIMOHEHTOB MPU OOCYXIEHUU CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTU IEPE]
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKHX TPaBWI WU HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccud H  Pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO U C€aMOOOpPa3OBaHHIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

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

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIOJIb30BaTh MPUOOpETaeMble TPU HW3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEMNPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXkKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKOM KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTHYECKON HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN JIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUSI MEXK]TY JIIOJbMH U TIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEHIeHUuU mnpoliaeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh pPEeCypcHbie  MPOOJEeMbl  pPa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWUOJOTHYECKUX 3HAHUN B IIEJISIX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIOJb30BaTh MOJIydaeMble 3HaHMS [JI aHajdu3a |
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JUIsI (OPMHUPOBAHHS MHUPOBO33PECHHS OOYJarOUIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, Hay4dHbIH (pakT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH ¥  COLIMATBHOW KOMIIETEHIIMH OOYyYaloluuxcs; CIOCOOHOCTD
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEAHEr0 OOLIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

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

UCIIOJIB30BaTh IMPU OCBOCHHHM 3HAHWM MPUEMBI JIOTMYECKOTO MBILIICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3ajaBas NapamMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B pPACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKKe€  MNPOTHUBOPEUYMII  Pa3HOTO  poOJAa,  BBIIBICHHBIX B PAa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-MCCIIET0BATENbCKON U MPOCKTHON JIEATEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWSA, €ro WHTEPIPETAlNH, MNPEOoOPa30BAHUIO M NPUMEHEHHI0 B Y4YEeOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 00Opa30BaTEbHON
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHus, HaXOIAUTh apryMEHTHI IJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJ€ pCEIIeHUS 3a7add pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIpaBOYHHMKAX, KOMITBPIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIM3UPOBATH



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OI[EHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

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

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHpopmaruu (CxemMbl, rpauku, TUarpaMmbl, TaOJUIIBI, PUCYHKU
H Ipyroe);

UCIIONBb30BaTh HAy4YHBI fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIICCTBIIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpPEICTBAa OOIICHHS, MOHUMAaTh 3HA4YCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HaMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMaHAHOW W WHIWBUIYyAIBHON
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)IOTO YJieHa KOJUICKTUBA;



IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXIOI0 YYAaCTHMKAa KOMAaH[bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

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

BBIOMpPAaTh HAa OCHOBE OHOJIOTMUECKUX 3HAHUW IIEJEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 331a4yu B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciUpsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NMPEATNOUYTCHUI;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIIeKCHH AJisi OLEHKM CUTYallld, BbHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTMX NPU AHAIU3E pPE3YJIbTAaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  oOyudeHuss — oOydaromuxcs  Ouojmormr. OHHM  BKIIIOYAFOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cUTyauusx. lIpeameTHbie pe3ynpTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
KJacce NOJIKHBI OTPAXKaTh:

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

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE OUOJIOTUUECKHE TEPMHUHBI W TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBmioBa — o 1neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHzaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON NU3MCHUYUBOCTHU H. . Basusosa), MPUHIIIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBLICISATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIMX B OPraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXXEHHUS,  HWHJIMBUIYaJBHOTO  PAa3BUTUS ~ OpraHu3Ma  (OHTOIeHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMHU OpPraHOB y PACTEHMH, *XUBOTHBIX U YEJIOBEKa M HUX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOpPHbIE M MpakTUYECKHe padoThl, cOOJOIATh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAUIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBHIOOp Oyayliei mnpodeccruoHaIbHON
NEATETLHOCTH B 00JacTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEJIBLCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YTIYyOJISITh O3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
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 TMO3HAHMM 3aKOHOB MPHUPOJAbBl M PEIICHUU HKOJOTUYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPHUPOJIE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHHE BJIAJIETh CHUCTEMON OWOJOTUYECKUX 3HAHUM, KOTOpas BKIHOYAECT
ONpEJENCHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUU
(aBomroniionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOIUH), YUCHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJbl JHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOTO  IO3HAHMA,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B PUPOJIE;

YMEHHUE BBIJCTSATh CYIIECTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITATPUYECKOTO
BUI000pA30BaHUS, BIUSHUS JABMKYIIUX CHJI SBOJIOIMK HA T€HO(OH]T TOMY IS,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHHE YCTaHABJIMBaTh B3aWUMOCBS3UM MEXIY IMPOIECCAMH HBOJIOINH,
JBIDKYIIMMH CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX JKOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMIIOHGHTOB ~ JKOCHCTEM, B3aWMOCBSI3€M OpPraHM3MOB 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 OOUTAHUSI, €AMHCTBA
YEJIOBEUECKNX pac, HEOOXOMMMOCTH COXPAHEHHS MHOT000pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs I€Jb KCCIEIOBAaHUSA, AHAIMU3UPOBATH TMOJYyUYCHHbIE
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHusx;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaTbHON
NESATETLHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONB30BAHMS, MEAUITMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPOQPECCHOHAIBHOTO H
BBICIIIETO 00Opa30BaHUsI.

COAEPKAHUE OBYUYEHMUSA
10 KIIACC

CopepkaHrue NpOrpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJHUT B NPOBEPKY
rocyJapcTBeHHoi utoropoi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak HayKa

CoBpeMeHHass Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKd M HU3y4yaeMble  UMH  MOPOOJIEMBI.



OyHIaMEHTAIIbHBIE, NPUKIAJAHBIE W TMOUCKOBBIE HAy4YHbIC HCCIECIOBAaHUS B
OMOJIOTUH.

3HaueHue OMOJOTUM B (POPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnorueid. 3HaueHHe OHOJOTUU B
MPAKTUYECKOM JIESITEIBHOCTH YEJIOBEKA: MEIULIMHE, CEJIbCKOM XO3SICTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBL.

JleMoHCTpanun

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
V. I'apgeui, I'. Mennens, B. . Bepnanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTMH C APYTUMHU Haykamm», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U X U3yYeHHUE

’KuBble cuCTEMBI Kak MpeaMeT u3ydeHus Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JUCKPETHOCTb W LEIOCTHOCTD,
CIOXXHOCTh M YIHOPAIOYECHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPTraHU3aIus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTD, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOITYJISILIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(OuoreoueHoTuueckuii), oOuochepusiii. Ilpoueccbl, Hpoucxonsdlmue B KUBBIX
cucremax. OCHOBHbIE MpHU3HAKU KUBOro. JKu3Hb Kak (opMa CyIIECTBOBAHUS
Marepuu. Hayku, n3yydaromue xuBble CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3aLUU.

N3yuyenue xuBbIX cucteM. MeTonsl Omonornueckor Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alsl, MeTaaHanus3. llonaTue o 3aBucuMon u
HE3aBUCUMOM mnepemMeHHOW. IlmaHmpoBanme »skcnepumenTta. [loctaHoBka wu
npoBepka rumnote3. Hynesas runotesa. IloHsitue BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHbBIX. OIEHKAa JOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI MCKaX€HUS Pe3yJabTaToOB JKcriepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JleMoHCTpauumn

Tabnuupl u cxeMbl: «OCHOBHBIE TIpU3HAKU >KU3HW», «buonornyeckue
cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3ALMMU KUBOUN
npuponb», «CTpoeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHuizma», «buoreonenos», «buocdepan, «Meroabl
V3y4EHUs JKUBOU IPUPOIBDY.

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE  JJIsi  TPOBEICHUS
HAOJIOICHUM, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE Pa3IUYHBIX METOJAOB TpH
M3YUYECHUHU KUBBIX CUCTEM.



Tema 3. buoJsiorust KJIeTKu

Knetka — cTpyKkTypHO-QYHKIMOHANbHAs eIuWHUIA KuBoro. HMcropus
oTkpbITus KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas reopus (T. [1IBanH,
M. I[neiinen, P. BupxoB). OcCHOBHbIE NOJIO)KEHUSI COBPEMEHHOM KJIETOUHOMN
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpomatorpadusi, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(depeHInaIbHoe
HEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmnvix
K1emok. DIEKTpOHHas MUKpockonus. Kougoranvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

[Toptpetsi: P. I'yk, A. JleBenryk, T. I1IBann, M. lllnelinen, P. Bupxos, K. M.
bap.

Tabmunpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«Hctopust pa3BUTHS METOAOB MUKPOCKOTTHI.

OOopynioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTsl pacTUTENbHbIX,
KUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHue METONOB KJIETOYHON OUOIOTUU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumnueckasi OpraHu3anusa KJICTKU

XHAMHMYECKUI COCTAaB KJIETKH. Makpo-, MUKpO- U YJIBTPAMUKPOIIEMEHTBHI.
Bona m e€ ponp Kak pacTBOPHUTEINS, pearcHTa, ydacTHe B CTPYKTYpUPOBaHUU
KJIETKH, TEIUIOperyjsiunu. MuHepajabHble BEIIEeCTBAa KIETKH, MX OMOJIOrHYecKas
poJib. POJIb KATHOHOB ¥ AHWOHOB B KJIETKE.

Oprannueckne BenlecTBa KJIETKU. buonorudyeckue mnogumepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oeika, TMenTuaHas CBs3b. BTopuuHas, TpeTW4Hasi, YeTBEPTHUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudpukauuss  Genkos.
buonornyeckue QpyHkuun 0enkoB. IIpuonsi.

Yraesoasl. MoHOCaxapuapl, IMCaxapyibl, OJIMTOCAXapUAbl U TOJIUCAXAPUIBI.
OO0mwmii TIaH CTPOCHHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIUU YTIIEBOJOB.

Jlunuast. 'uapodunsHo-rTUapOPOOHBIE CBOMCTBA. Kilaccudukanus munuios.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, CTepoujbl. buonorudeckue ¢GyHKIUU
munuaoB. OO1Me CBOMCTBAa OMOIOTUYECKUX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, ITOTYITPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HyKJIEHMHOBBIX KHCIOT.
Hyxneotuapl. [lpunnun kommiementapHoctu. I[lpaBwio Yapradda. CrpykTypa



JIHK — nBoitnas criupans. MectoHaxoxaenne u Ouonorndeckue pynkuu JTHK.
Buael PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynbl AT®. Makposprudyeckue cBsizu B Moiiekysie ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKU, UX (DYHKIIMH B
Kietke. /Jlpyeue wuyxneozuompugocgpamoer (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykTypHas OuoJIOTHS: OMOXUMUYECKHE U OMO(HU3NYECKUE HCCIICTOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyl. MooeruposaHnue
CMPYKmMypsl U QYHKYULl OUOMONEKYN U Ux Komniekcos. Komnviomepuwiii Ouzatin u
Opeanuyeckull cuHmes OUOMOJIEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpersr: JI. [lomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacripeneneHue XUMUYECKHX 3JIEMEHTOB B HEKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX JIEMEHTOB B )KUBOU MPUPOIEY.

Tabnuuel u cxembl: «lleproguueckass TabavIia XUMUYECKUX DJIEMEHTOBY,
«Ctpoenne MOJIeKybl BOJbD», «BemecTBa B cocraBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MoOJEeKyJbl», «CTpoeHHEe MOJIEKYI
yrieBooBy, «CTpoeHre MoJeKyn JHUnuaoB», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATOy.

OO0opynoBaHKE: XUMUYECKAs TOCYAa U 000PYI0BaHNUE.

JlabopaTtopnasi pa6ora «O0Hapyx eHHE OEIKOB C TOMOIIBIO KaYeCTBEHHBIX
peaKIuii».

JlaGopaTropnass  padora  «JccrmenoBaHWe€ — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenue u GyHKUNH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuoruyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHue npokapuoTHIeckou kiaeTku. Kinerounas creHka OakTepuid U apxew.
OcoOEHHOCTH CTPOEHHSI TEeTepOTPO(HON U aABTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MecCTOo U poJib POKapHOT B OMOLIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOpPT BEILIECTB yepe3 IJIa3MaTUYECKyI0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneruéHHas auddysus), akKTUBHBIA (NIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcmopT). [lomymponurnaemocts wmemOpanbl. Pabota HaTpuii-
KaJIMEBOT'O0 Hacoca. JHJOIMTO3: MUHOIMTO3, (harormTo3. Dk3omuTo3. Kierounas
crenka. CTpykTypa U QyHKIIMHU KIETOYHON CTEHKH PACTEHHM, TprOOB.



[uromna3zma. [{uro3ons. [{utockener. JIBuxeHnue nutomiazMbl. OpraHouabl
kineTkd. OpHomMeMOpaHHBIE OpPraHOWIbl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapart I'ombmxu, JTU30COMBI, UX CTPOCHHE U (YHKIHH. B3anuMoCBs3b
OJIHOMEMOpPAHHBIX OPraHouIOB KieTKH. CTpoeHHE TpaHyISIPHOTO PETHKYJIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA)  3HAOIUIA3MATHYECKUI
petuxkynyMm. CekperopHas QyHkuus ammapata [onpmku. Moodugurkayus denxos @
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIIIECTB B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJIBI  KJIETKM:  MHUTOXOHJIPUM,  IUJIACTHJIBI.
IIpoucxooicoenue mumoxonoputi u naacmud. Cumouocenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenne u (GyHKIIMM MHUTOXOHIpUN W tuiactul. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOIUIACTBI, XPOMOILIACTHI, JIEMKOIIACTHI BBICIIIMX PACTCHU.

HememOpanubie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. Pu6ocomsl. IIpomesxcymounvie Gunamenmeo.
MukpodunameHTel. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KIIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. Kierounbrit
neHTp. CrTpoeHue U JBUKEHHE JKITYTUKOB M pecHUYeK. MUKpOTpyOOouKu
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUuKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enxku.

Anpo. OGonouka siipa, XpOMAaTUH, KapHoILIa3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoU 000104Ku 6 mumosze. Aoephbiil
MPaucnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

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

Tabnuupl U cxembl: «CTpOEGHHE SYKapUOTUUECKOW KIeTKW», «CTpoeHHe
KUBOTHOM  KJIEeTKMW», «CTpoeHue  paCTUTENbHOM  KIeTKW», «CTpoeHune
MUTOXOHAPUNY, «S1po», «CTpoeHne MPOKaApUOTUUECKON KIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaAKTEPUAIbHBIX KIETOK.

JlabopaTtopnass pabora «l3ydyeHue CTpPOEHUS KIETOK Pa3IUUYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHne CBOMCTB KJIETOUYHON MEMOPAHBD.



Jlaboparopnasi padora «lMcciaenoBaHue Ma3Moiau3a U JEIJIa3MOJIu3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  [BWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AccUMIIIATINS M TUCCUMIUISIIHS — JIBE€ CTOPOHBI MeTabomm3Ma. Tumnsl oomMeHa
BCIIECTB: aBTOTPO(MHBIA W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpolieccax. DHepreTuueckoe oOecreyeHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBbIX Tpoleccax. DepMEHTATUBHBINM XapakTep peakuuid KJIETOYHOTrOo
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. OTnnuusi pepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aAKTUBATOPHI M OCIKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuYHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCUHTES.
AHOKcuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nUCMEeHmbl U NUSMEeHMbl peakyuoHHo2o yeumpa. Poiab XJIOpomiacToB B mpoLecce
dorocunTeza. CetoBast u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbix (HakTOpoB
Ha CKOpOCTh (poToCcHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepHH, BOAOPOIHBIE
OakTepuu. 3HAYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugasl Opoxenus. I[IpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTETN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POJIb MUTOXOHIAPUN B
npolieccax onosoruyeckoro okucnenus. uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaszwl. IlpeuMmyniecTBa a’poOHOTO IMYTHU
oOMeHa BeIIecTB nepes] aHadPOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHa.

JemoHcTpanuu

[Toptpersr: k. IIpuctin, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourenwsrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHMHTE3», « DHEpreTuUeckuii oomMen», «bruocunTes
oenka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OPYIOBAaHME I MPUTOTOBICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.



JlabopaTtopnas paGora «/3yueHue KaTAIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTopnas pabora «U3ydeHue (¢EepMEHTATUBHOTO pacCIlEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mpoueccoB (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopHasi pab6ora «CpaBHEHHE MPOTICCCOB OPOKCHUSI M TLIXAHUSD.

Tema 7. HaciencrBennasi uHgopManus 4 peajin3anus eé B KJIeTKe

Peakunn mMarpuyHoro cuHres3a. [IpuHUIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneAacTBeHHOW uHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmarpuunbeli cuHte3 PHK. IlpuHnmmnsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIUICTbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanwe amuHOKHCIOT. Ponp pubocom B
OonocuHTe3e Oernka.

Cogpemennvie npedcmasneHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. l'mmoresa
onepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomol 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupychl — HekiieTouHbie (OpMBI )KU3HU U 00JIUTraTHbIe apa3uThl. CTpoeHue
MPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6baxkmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

Bupycurie 3a0oeBanus 4enoBeka, KUBOTHBIX, pactenuit. CIIN]/], COVID-
19, conmanbHbIe U MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anamuz boavuiux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oaunvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6earkos. Cnocodvl 00cmasKu 1eKapcms.

JleMoHCTpauumn

[Toptpetsr: H. K. Kosnbnos, /1. 1. UBaHoBCKHA.

Tabmuubl u cxembl: «brocunrtes 6enkay, «['eHeTnueckuit kon», «Bupycoi»,
«bakrepuodarm.

IIpakTuyeckasi padora «Co3gaHue MOACIN BUPYCA».

Tema 8. ) Ku3HeHHBbIH UKJI KJIETKH

Knerounslii 1wk, ero mepuoabl W peryisnusa. WMutepdaza u  mMutos.
OcobeHHOCTH TIpolieccoB, MpoTekarmux B uHTepdasze. [loaroroBka KIETKH K



nenenuto.  IIpecunreTndeckuii  (MOCTMUTOTUYECKUN), CHUHTETUYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTUIECKUI ) TIEPUOIBI UHTEP(DA3HI.

Martpuunbin cunres JIHK — perumkanwmsa. [Ipuanuner perumkanyu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIUICIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TenoMepaza. XpPOMOCOMHBIA HAa0Op KIETKM — KapuoTull. JIumjmouaHwlid
TarionHbI  HaOopbl XpoMocoM. ['omonoruuynsie Xpomocombl. [lomoBeie
XPOMOCOMBI.

Henenune xmerkn — wmuto3. Craguu MHUTO3a M TPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u muToknHe3. buosiormueckoe 3HaueHUE
MHTO3a.

Perynsiimss murorndeckoro nmkia kiuetku. [Iporpammupyemas kieTtodHas
ru0eib — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubenu Kiemox. «L{ugpposas
KlemKkay» — ououngopmamuyeckue Mmooenu QyHKYUOHUPOBAHUS KIeMKU.

JleMoHCTpauumn

Tabmuubl 1 cxembl: «KU3HEHHBIA UK KIETKW», «Muto3», «CrpoeHue
xpomocomy, «Pemmkanus JJHK.

OO0opynoBaHuE: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpELIKA JIyKa».

JlabopaTopnass  pabdora  «/3ydyeHMe  XpoOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlabopaTtopnasi padora «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTM ~ CTPOEHHUS U KU3HENEATEIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPHUObI, OJHOKJIETOYHBIE
BOJIOPOCIH, APYrue NpoTUCThI. KOJIOHWAIBHBIE OPTaHU3MBL.

B3auMocCBs3p 4acTeli MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHel M
cucteMbl opranoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOASAIIAs, OCHOBHas, MexaHumdyeckasd. OCOOEHHOCTH CTpOEHUS,
GyHKIHNA U PacTiONIOKEHHS TKAaHEH B OpraHax pacTeHUH.

TKaHU XKUBOTHBIX U YEJIOBEKA. THIBI KUBOTHBIX TKAHEW: 3MUTEIIMAJIbHAS,
COCIMHUTEbHAS, MbIIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUsS, (PYHKIUH W
pACHoJIOKEHUSI TKAHEW B OpraHax *KMBOTHBIX U YEJIOBEKA.



Opranbl. BeretaTuBHbIE M T€HEpaTHBHBIE OpraHbl pacteHuil. OpraHel U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yejaoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli U BHyTpeHHHI ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEH.

JIBrokeHue  OpraHu3MoB.  J[BHKEHHME  OJHOKJIECTOYHBIX  OPraHU3MOB:
aMEOOHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPOIIU3MBI M HACTUMHU. JIBHJKEHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieuHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

IIutanne opranuzmoB. IlormomieHue BOABI, YIJIEKUCIOIO Ta3a W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMU. [InTaHue XKMBOTHBIX. BHyTpunosoctHoe u
BHYTPHMKJIETOYHOE MHILEeBapeHre. [IuTaHue NO3BOHOYHBIX >KMBOTHBIX. OTHENbI
[UIIEBAPUTENILHOIO TpakTa. IlumeBapurenbHble kenesbl. IlumeBapurenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue ;xuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHoe npixanue. [[prxarenbHas NOBEPXHOCTD.
’KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX )KMBOTHBIX.
JlpixarenbHas cucTeMa d4eloBeKa. MeXaHW3M BEHTWIALUU JIETKUX Yy NOTUL U
MIIeKonuTaromux. Perymsuus apixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpancnopT BemecTB y XKUBOTHbIX. KpoBEHOCHass cucreMa M €€ Oprassl.
KpoBeHocHast cucremMa IO3BOHOYHBIX JKMBOTHBIX M 4esnoseka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbIE
YCIIOKHEHUSI CTPOEHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. Pabora
cepla v €€ peryJisiuus.

Beinenenne y opranusmMoB. Beimenenue y pacteHuid. Breigenenue y
*KUBOTHBIX. CokparurenbHble Bakyonau. Opradsl BblaeneHus. PuiabTpanus,
CeKpelusi 1 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJEICHUS.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIICIIMTENIBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue m (HyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHUE MOYH Y YEJIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOM 3a1UThl. DUTOHIUIBI.

3almMTa 'y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX HPOHM3BOAHBIE.
3amuTa opranu3ma ot OonesHeidl. MimMmyHHas cuctema udenoBeka. KneTounslit u
TYMOPQJIbHBIH MUMMYHHUTET. Bpokn€HHbIE U npuoOpeTéHHbIN crenuduaeckuit
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTUBHOTO uMMyHuTeta (I1. Dpmux, @. M.



bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHu3MOB. Poiib BpOXAEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUIl.

PazgpaxxumocTte M perymsanus |y OprauusmoB. Pazgpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTe ©  peryisius Yy
pactenuil. PocToBbie BEHeCcTBa U NX 3HAUEHUE.

HepBHasg cucrema u pediaekTopHass peryjsuus y >KUBOTHbIX. HepBHas
cUcTeMa U €€ OTHENbl. DBOJIOUUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI
y SKUBOTHBIX. OTIeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediekc u
pednexropHas ayra. be3ycinoBHbIe U yCIOBHbBIE PE(IICKCHI.

['ymopanbpHas perynsiuys WU SHAOKPUHHAsA CUCTEMA JKMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3anMocBsi3p HEpBHOW U SHAOKPUHHOW cucTeM. [ umnoramamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenmme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHeEEe CTpOECHHE
HaceKkoMmbIx», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHue creds,
«CTpoeHre JNMCTOBOW IUIACTUHKW», «TKaHU KUBOTHBIX», «CKEJNET 4YeIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxka», «MsbleyHas  cHCTEMay,
«BplenuTenbHas CHCTEMa», «OHIOKPUHHAsA cHUCTeMay, «CTpOEHHE MBILILBDY,
«AMmynuter»,  «KuiieuyHomosoctHeie», «CxeMa  TUTAaHUS  PACTECHUII»,
«KpOoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenne mnnaHapun», «BHyTpeHHee CTpoeHue H0XAeBOoro uepss», «HepBHas
cucrema pbidb», «HepBHas cucrema JArymkn», «HepBHas  cucrema
npecMblkarommxcs»,  «HepBHag — cucrema  nTuny», «HepBHag — cuctema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpEenaparbl OJIHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPATl TKAHEM, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UIJIOKOXKHX, *KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHHi, repbapuu
pacTeHMI pa3HbBIX OTHAEJIOB, BJIAXHBIC MpENaparbl KUBOTHBIX, CKEJIETBI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyAoBaHUE AJI JEMOHCTPALIMK MIOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTEHUH,
pacIieTieHus KpaxMalia U OelIKoB Mo IeicTBHEM (GEepMEHTOB, 000PYI0BaHUE IS
JEMOHCTPALMM ONBITOB IO U3MEPEHUIO KU3HEHHOU EMKOCTH JIETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JIBUKEHUHN, MOJIEIIM T'OJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTEHUIN».



JlaGopaTtopnas pa6ora «/3yueHre TKaHel JKUBOTHBIX).

JlabopaTtopHasi padora «/3ydeHue opraHoB [IBETKOBOI'O PACTEHUS.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MOB: Oecrosoe (BKJIOYas BEreTaTMBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYISIUS,
dbparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxkeHue. [lonoBbie KIeTKH, WU rametbl. Meiio3. Craauu
Meiio3a. [ToBenenne xpomocoMm B Meio3e. Kpoccunrosep. bruonornyeckuii CMbICI
Melo3a W TOJOBOro Iporecca. Melo3 M €ro MecTo B JKU3HEHHOM IMKIIE
OpTaHU3MOB.

[IpenzaponeiieBoe passutue. I'amerorenes y uBOTHbBIX. [10510BBIE XKeEnE3bLI.
OOpa3zoBaHue 1 pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHnes u oorenes. CtpoeHue
IIOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE PA3BUTHE JKUBOTHBIX. (CHocoObl
OIUTIOIOTBOPEHMS: HApYy)HOE, BHyTpeHHee. [lapTenorenes.

NuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramuum >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jarymku). JpoGnenme. Tumbl  npoGneHus.
Jlemepmunuposannoe u HedepmuHuposanunoe Opobnenue. bracmyna, munsi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIECKOMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(racTpynsauus). 3aKiIagKka OpraHoB U TKaHEN U3 3apOJIbIIIEBbIX JUCTKOB. B3auMHoe
BIMSIHUE 4YacTed pa3BUBAIOIIETOCs 3apojpliia (3MOpHOHANbHAS WHIYKIIMS).
3aknaaka IUTaHA CTPOEHMSI JKMBOTHOIO KakK  pPeE3yJIbTaT  HEpPapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYXkAIOIIECH CPE/Ibl.

Poct u pasButne xuBOTHBIX. I[locTomOpuoHanbHBI mepuoa. llpsmoe wu
HenpsiMoe pas3BuThe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJOrMyeckoe 3HAUYEHHE MPSAMOrO0 M HENPSIMOro
pa3BUTHS, UX PACOPOCTPAHEHHE B mpupoje. ThUmbl pocTta KUBOTHBIX. DaKTOPHI
PEryJsiuu POCTa JKUBOTHBIX U YesioBeka. CTaguu MoCcTIMOPUOHAIBHOTO Pa3BUTHUS
y JKMBOTHBIX U yesnoBeka. [lepnoibl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKHE MTPOIISCCHI.

Pa3smHoxxenne u pasButue pacteHuid. ['ametodut u cnopodut. Meio3 B
JKU3HEHHOM IuKJe pacTeHud. OOpa3oBaHMe CIIOp B IIpolecce Meio3a.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BOifHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue H
pa3BUTHE CEMEHH.

MexaHu3MBbl peTyJILU OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.



JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. [1Ineman.

Tabmuubr u cxembl: «BereratnBHOe pasMHOkeHHEY, «Tumbl Oecmonoro
pa3MHOXKEHUSA», «Pa3dMHOXEHHE XJIAMUIOMOHAJb», «Pa3MHOXXEHUE HBIJICHBDY,
«Pa3MHOXeHuEe TUAPBD, «Mehosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3ouia», «OCHOBHBIE CTaJAuM OHTOreHeszay, «llpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButme wmaiickoro xyka», «Pa3Butue capanumy,
«PazButue nATymku», «JIBOMHOE OIUIOJOTBOPEHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHne CeMsSH OJHOJOJBHBIX U ABYJOJbHBIX PACTCHUI», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbl», <«JKM3HEHHBIM 1THMKI MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OOopynioBaHHEe: CBETOBOM MHUKPOCKON, MHUKpONpENaparbl SULEKIETOK H
CIIEPMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKNY.

JlaGopaTopHnasi padora «/3yueHne CTpOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckass padora «BbIABICHME NPU3HAKOB CXOJCTBA 3apPOIBILIEH
MO3BOHOYHBIX >KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHUn».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pa6oter H. K. KonsrioBa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATHUBHBIE MPU3HAKUA, JOMUHAHTHBIA WU PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJBl  TCHETHKU:  THOPUIOIOTUYECKUHM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH.

JleMoHCTpauumn

[Toptpersr: I'. Menpnens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKINY, «CXeMbl CKPEIIUBAHUS.

JlaGopaTopnasi pabGora «/[po3oduima kKak OOBEKT TI'€HETHYECKUX
VCCIIEIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH



Monorubpuaaoe ckpemuBanue. llepBwiii 3akoH MeHaenss — 3aKOH
ennHoo0pa3us THOPUIOB nepBoro nokojenus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUIeHUs NPHU3HAKOB. LluTosnormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelBanus. [ unoresa 4ucToTh ramer.

AHanm3upyromee ckpemuBanne. [[poMeKyTOUHbIM XapaKkTep HacleIOBaHMUS.
Pacuieruienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

Jurubpuanoe ckpemnuBanue. Tpetuii 3akoH MeHzens — 3aKOH He3aBUCUMOTO
HAcJelIOBaHMUS ~ TpHU3HAKoB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILBaHUS.

CuermienHoe HacnenoBanue rnpuszHakoB. Pabotel T. Moprana. CuernsieHHOE
HACJICJOBAHUE T'€HOB, HAPYIICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXAHU3M OIPEIEICHUS M0Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIl U TeTeporaMeTHnlii IoJ. ['eHernueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBI aUieIM3M. Bj3amMoaelcTBHE HEaICIbHBIX TI'€HOB.
KommementapHocts. Onucras. [lommepusi.

['eHeTMYEeCKUI KOHTPOJIb PA3BUTHSA PACTEHUM, JKUBOTHBIX W YEJIOBEKA, a
TaKKe (PU3NOJIOTMYECKUX MPOLECCOB, MOBEACHHS M KOTHUTHUBHBIX (DYHKIIHM.
['eHeTnyeckre MEXaHU3Mbl CHMOMOT€HE3a, MEXAaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— Mapa3suT» U «XO35IMH — MHKpPOOMOM». ['€HeThdyeckue acmeKTbl KOHTPOJS U
M3MEHEHUs HACJIeJICTBEHHON HH(POPMAIIUU B MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpOoil 3akoHbl Menaens», «Tpetuit 3akoH
Menpnens», «AHanusupympollee cKpemuBaHue», «HermomHoe nomMuHMpOBaHUEY,
«CrenyieHHOEe Hacle0BaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTuka monay,
«Kapuotun 4enoBeka», «Kapuotun gpozoduiby, «Kapuotun nrumby,
«MHOXECTBEHHBIN aJljIeu3M», «B3auMoaeicTBie reHOBY.

OOopynoBanue: MoOAENb JJId JEMOHCTpAalMu 3aKOHOB €IMHOO0pa3us
ruOpUI0B NEPBOrO TMOKOJIEHHWS U paclleUIeHUs MPU3HAKOB, MOJEIb JJs
JEMOHCTpPAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IIPU3HAKOB, MOJEIb IS
JEMOHCTPAllMA CLEIUICHHOTO HACJIEOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuyeckass padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIMBaHUA Y TPO30(DHUITBD».

IIpakTuyeckass  paGora  «lM3ydeHue  pe3ysnbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUS Yy APO30(PHITBD».



Tema 13. 3akoHOMepHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HopMUpoBaHMHM (DEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanuonHas u3MeHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
Moau(UKaIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psin u BapuauuoHHas kpubas (B. Horanmncen). CpoiicTBa Moau(pUKaMOHHON
U3MEHYUBOCTH.

['eHoTHMIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHAsI.

KomOunaTuBHass M3MEHYMBOCTb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON NW3MEHUYMBOCTH. POJTh KOMOMHATUBHON M3MEHUNBOCTH B CO3/IaHUN
TeHETHYECKOT0 pa3HOOOpa3usi B Mpejiesiax OJJTHOTO BUA.

MyTanyMoHHasT W3MEHYMBOCTb. BHIBI MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUPOBAaHHbIE MyTaluu. SaepHble U
HUATOIUIa3MaTHYeckue mytanuu. ComMaTHYeCKHe W MOJIOBble MyTanuu. [IprudnHbl
BO3HUKHOBEHUA MyTamnui. MyTareHol M HMX BIHMSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpollecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctd (H.U. BaBunoB). BuesnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuzcenemuxa U 9NUSEHOMUKA, pOIb dNUeHemuYyecKux @axkmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JemoHcTpanuu

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

Tabmuupt u  cxembl: «Bugsl usmeHumBOCTHY», «MoaudukaoHHas
W3MEHUHMBOCTEY, «KoMmOnHaTnBHAS W3MEHUMBOCTDY, «Meiosy,
«OmnonoTBopeHuey, «I 'eHeTrndecKkre 3a00IeBaHUs YeIoBeKay, « Buasl MyTammii.

OO6opynoBaHue: XUBbIE W TepOapHbIC AK3EMIULSIPhl KOMHATHBIX PacTeHH,
pucyHku (poTtorpadum) )KUBOTHBIX C Pa3IUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOU KPUBOW».

IIpakTuyeckass padora «Mytamuu y aApo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKka

Kapuotun dvenoBexka. MexayHapoaHas mporpamMmMa HUCCIEIOBaHHS T€HOMA
yejnoBeka. MeTonbpl  M3ydyeHUsT ~[E€HETHMKH  YEeJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIIOBBIH, LIMTOTCHETUYECKUIA, MOIYJISALIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUUECKH. CoBpemeHHOe ONpEACICHUE TE€HOTHIIA:



MTOJJHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCJIE C MMOMOIIBIO
[TI[P-ananu3a. HaciencTtBeHHble 3a001€BaHUs YeIOBEKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACNENCTBEHHOM MPEeapacloyioKEHHOCTHIO.
3HaYeHUE MEAUIUHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUH T€HETUYECKHUX
3a0o0sieBaHUN 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TEHETHYECKOTO Tpy3a». ITUUYECKUE acCNEeKThl UCCIEAOBAHUN B
00J1aCTH peTaKTHPOBAHUS TEHOMA M CTBOJIOBBIX KIICTOK.

['enetnueckre (akTOpbl TOBBIIMICHHONW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
bu3nYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpysKaroliel cpennl. ['eHeTnueckas
MPEAPACTIOJIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JleMoHCTpanumn

Tabmuubr u cxemsl: «KapuoTun demoBeka», «MeToabl U3ydyeHUS TEHETUKH
yesioBekay, «l 'eHeTnyeckue 3a00IeBaHUS YETIOBEKaY.

IIpakTnueckas padora «CocTaBieHHE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenexkuusi OpranusMoB

JloMecTukanust W CceleKuus. 3apOoKIACHUE CEJNEKIMU W JIOMECTUKAIIHH.
VYuenne H. W. BasunoBa o IleHTpax mNpOUCXOXIEHUS W MHOrooOpas3us
KYJIbTYPHBIX pacTeHuil. Poip cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
#*uBOTHBIX. CopT, mMmopoaa, ImTaMM. 3aKOH TOMOJOTMYECKUX pAIOB B
HacleacTBeHHOW wu3menHumBoctTH H. . BaBuioBa, ero 3HaueHue I
CEJIEKIIMOHHOU pabOThI.

Metonbl cenekiMoHHOM paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. DTarnel KOMOWHAIIMOHHON CCJICKIIUU. HctrwiTanue
Mpou3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTUNY C TOMOIIBIO OICHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PaguanOHHBIN U XUMUYECKAW MYTAareHe3 Kak UCTOYHUK MyTalUi y KYJIbTYPHBIX
dbopm opranusmoB. Vcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHMS M METOJOB
pekomOuHanTHBIX JJHK 111 mosydeHus ucxoqHoro Marepuana Jjisi CEIeKIHUH.

[Tomyuyenue MMOJIUTIJIOUIOB. BuyTtpuBnaosas ruOpuaAN3aLIns.
bnu3kopoACTBEHHOE  CKpeluBaHWe, WiM  WHOpuauHr.  HepojacTBeHHoe
CKpelIMBaHue, Wid ayTopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmonb3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecruiomus
MEXBHUIOBBIX THOPUAOB. JIOCTHIKEHHS CEJIEKIIMU PACTEHUMN U JKUBOTHBIX. «3eéHast
Dpesonoyusy.

CoxpaHeHre U U3y4YEHUE N'eHETHUYECKUX PECYPCOB KYJBTYPHBIX PACTEHUU U
UX JUKAX PpOAWYEH IS CO3JaHUS  HOBBIX COPTOB W THOPUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u  ynpasgieHue
2eHeMUYeCKUMU Pecypcamu CenibCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX



8 Yensax YAYUUeHUs CYyuecmeyiomux U co30aHus HO8bIX NOPOO, TUHULL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEHUEM COBPEMEHHbIX MemO008 HAYYHLIX UCCIe008aAHUL,
nepeodosvlx uoell U nepcneKmueHbIX MexHOI02UlI.

JleMoHCTpaIMuA

[Toptpersl: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxesinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuibl u cxembl: «L{eHTpBI TPOUCXOXKICHNUS B MHOTOOOPa3Us KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metonpl cenexkuun», «OTnanéuHas rudpuauzanus», «MyrareHesy.

JlabopaTopHasi padora «/3yyeHrue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJA
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

Ikekypeusi «OCHOBHbIE METOIBI U JIOCTHIKEHHMSI CEJIEKIUMU PAaCTeHUl U
KUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SIIICTBO, B J1a0OpaToOpuIo
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. buoTexHoI0rMs U CHHTETHYECKAA OMOJIOTHS

OOBEKTHI, HCHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MHKPOOPTAHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHHe, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJIeE. Mukpoouonoruueckuii cuHte3. OOBEKTbl MHUKPOOHOJIOTUYECKHUX
texHosoruii. [Ipon3BoACTBO OenKa, aMUHOKHUCIIOT U BATAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB LEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJIYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KalllX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETUYECKHUE MYTH.

Knerounas uHxkeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUH U
*uBOTHBIX. KpuoOanku. Comarnyeckas THOpUAM3AUS W  COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUUU pactenuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AVNLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUU SIAEP KIIETOK.
Texnonozuu 0300p06IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHass W TeHHas HHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha W
koHCTpyupoBanue pekomOouHantHeiXx JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrokeHMssT W TMEPCHEKTUBBI  XPOMOCOMHOM W T€HHOW  MHKECHEPUHU.
DKOJIOTUYECKHE U ATUIECKUE TPOOTIEMbI T€HHON MH)XKCHEPUHU.



Menuumnckue ouorexnonoruu. Ilocrrenomuas nudposas meaununa. [1LP-
JTMAarHOCTHKA. MeTa0oJOMHBIN aHaiu3, TEHOIEHTPUYECKUN aHaIu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 340poBbs. Mcmosb30BaHHWE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OnomnxeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEJMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHHTA U cKaddoIauHra
JUISL PELIEHUS 3a1a4 IIEPCOHAIM3UPOBAHHON MEIULINHBI.

Co3naHne BEKTOPHBIX BAaKLMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oynutened OPBU, ycTaHOBieHHME MOJIEKYISIPHBIX MEXaHHU3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00J1eBaHUS YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpanun

Tabmunp! u cxemsl: «Vcnoap30BaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEPUsD».

JlaGopaTopHuasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWIAs IPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMUECKOE IIPOU3BOACTBO).

11 KVIACC

Tema 1. 3apoxkaenne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJICHHUH B
OouoJiorumn

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas gedarenbHocTh Y. JlapBuHa.

JIBrKy1me cuitel 9BoJonnK BUIOB 110 Y. J[apBuHY (BhICOKasi ”HTEHCUBHOCTh
pPa3MHOXEHUST OpraHM3MOB, HAcCJEICTBEHHAass M3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnuecko Teopun dBomonuu (CTI). HeltpanbHas
Teopusi 3Bomtonuu. CoBpeMeHHas JBOJIOIMOHHAS  Ouosiorus. 3Ha4YeHHe
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHbBI MHpA.

JleMoHCTpauumn

[Toptpetsl: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, K.
Kiosobe, Y. HapBun, C. C. YerBepukos, 1. U. HImanberaysen, Jx. Xonnein, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xkuBoi mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapmipyTa nmyremectus Y. lapsunay, «Haxoaku Y. Jlapsunay, «Dopmbl 60psObI
3a cymiectBoBanue», «llopoapl romybeit», «MHorooOpasue KyIbTypHBIX (Hopm



KarycTb», «[lopoabl JOMaTHUX )KUBOTHBIXY», «Cxema o0pa3oBaHUs HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOUIEHUSI JBHXXYIIUX CHUJ 3BOJIIOIUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJIbTaThl

[Tommynsinus Kak 3J€MEHTAapHAasl €QUHULA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLIEHKH TEHETHYECKOTO pa3HooOpaszus M CTPYKTyphl Homyisiuuid. M3meHeHue
reHooHa TOMYJSIUM KaK d3JEMEHTAPHOE OHBOJIOLMOHHOE SBJICHHE. 3aKOH
reHetTuueckoro paBHoBecus Jx. Xapau, B. Baitn6epra.

DneMeHTapHble (PaKTOpbl (IBUXKYIIME CUJIBI) HSBOJIONUU. MYyTallMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHoB — ciydaiiHbie
HEHANpaBleHHbIE H3MEHEHHMS YacTOT aiielied B Homymauusx. OPQext
ocHOBaTenA. IDggexm Oymuiiounozo eopaviuwika. CHUdCeHUe 2eHemuieckKo2o
pasznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexkma Opeticha 2ernos 6
bonvuux u  manlx  nonynayusx.  Mwurpanuu.  M3onsauus  TOMyJISIU:
reorpaduyeckast (mpoCcTpaHCTBEHHAs1), OMoJIorndeckast (penpoayKTUBHAs).

EctecTBeHHBII 0TOOp — HampaBisgiomMil Qgakrop 3Boaouud. DPOpMbI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWIM3UPYIOLIUNA,  pPa3pbIBAOIIMIMA
(nm3pyntuBHbIf). [lonoBoil or6op. BO3HUMKHOBEHHE U 3BOJIOLUSA COLMAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOLMUU.
Bo3HukHOBEHHE  MpuCNOCOOiIeHUu y  opranu3sMoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl npucnocobseHuil y opranu3MoB: MOp(OJIOrHYECKUE,
¢uznonornyeckue,  OMOXUMHYECKHE,  MoBeaeHuYeckre.  OTHOCUTENBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BuumooOpa3zoBaHue Kak pe3yJbTar
MUKpO3BOMIOIMU. M3omsiius — kitoueBor (aktop BuaooOpazoBanusa. Ilytu u
CIIocoObI BHJI000pa30BaHMUS: ajuIonaTpu4YeCcKoe (reorpacduueckoe),
CUMIIATpUYECKOoe  (DKOJOTHYECKOe), «MTHOBEHHOE» (monumIonan3aNus,
rubpuan3zanusi). JJmuTeabHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3pabOTKE HAay4YHBIX METOOB
COXpaHeHus: buopazHooOpasust. MUKPOIBOIIONMS U KOIBOJIIOLMS Mapa3uTOB U UX
X0351eB. MexaHn3mMbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CTIOCOOBI
OOpBLOBI C HEW.

JdemoHcTpanuu

[Toptpetsl: C. C. YUetBepukos, 3. Maiip.

Tabmupl 1 cxembl: «MyTallMOHHAass HM3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema mposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «JIBuxymme
CWJIbl ABOJIIOLUNY, «DKOJIOrMYecKass M30Js1us MONYJIAIUi ceBaHCKOU (openny,



«l'eorpadmueckasi W3OIANUSA ~ JTUCTBCHHHIIBI CHOUPCKOW W JIMCTBECHHUIIBI
naypckoiy, «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «Cxema
JEHCTBUSL €CTECTBEHHOro o0TOopa», «PopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MBaycTpuanbHblii MenaHu3mM», «KuBble HCKonaeMmbie», «[I0KpoOBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«Dusnosiornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCUTENBHOCTBY, «Kputepuu Buaa», «Buupl-nBolHUKN», «CTpyKTypa BUAa B
npupoze», «CrocoObl Bugo00pazoBaHus», «l'eorpaduyeckoe BuA00Opa3oBaHUE
TpEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BHUI000pA30BAHUE BHUJIOB CHHUID),
«ITomumiouasl pacteHuit», «KamyctHo-peneunblii ruopu.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMY HACEKOMBIX, Uydesia MTHUIl U
3Bepedl C MNpUMEpaMH pa3IMYHBIX MPUCHOCOOJEHUN, 4Yyyeraa NOTUI U 3Bepeu
pa3HBIX BHJOB, TepOapuu pacTeHUd OJM3KUX BHUAOB, 00pa30BABIIMXCSA
Pa3IMYHBIMH CTIOCOOAMH.

JlabGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy OCOOEH OJHOTO
BUJIAY.

JlaGopaTtopnass  pabora  «lIpucmocobneHuss  opraHu3sMOB M HUX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCThY.

Jlabopatopuass pabdora «CpaBHEHHE BHJIOB IO MOPQPOIOTHUUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIOUMS U €€ pe3yibTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. IlaneoHTONOrM4yeckue MeETOJbI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHus: 3Bosouuu. CpaBHeHHe GIOpbl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buasbi-
SHIEMUKHU U PEIUKTHI.

OMOpPHONIOrMYECKHE U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
HBOMIONMU. ['eHeTHYecKue MEXaHU3Mbl 3BOJIOLMH OHTOT€HE3a M TOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJIOTHUYHBIE  OpraHbl.
PynumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKMe  METOJAbl  HW3YYEHHsS  HBOJIOLUU.
['omonornynbie reHbl. COBPEMEHHBIE METOMABI MOCTPOCHUS (PUIOTEHEeTHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUM U 3BOJIOLMS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJONMH. [IpuHyun cmenvt yHKYuUil.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauaivs. HepaBHOMEPHOCTh TEMIIOB
IBOJIFOLIUY.

JemoHcTpanuu



[Toptpetsr: K. M. Bap, A. O. Kosanesckuii, ®. Mroiep, O. ['ekkensb.

Tabmumpl U cxembl: «OUIOTEHETUYECKUN PSIT JOMIAAN», «APXEONTEPUKCY,
«3Bepo3ybbie  smiepel»,  «Cteronedansry, — «Punmoduth»y,  «CemMeHHBIC
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «Jlpeli) KOHTHHEHTOBY,
«Penukth», «HauanbHble cTaguum 3MOPHUOHAIBHOIO Pa3BUTUS IO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHe», «PyaIuMeHTBb,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI dYeloBeKa M ImuMMaH3ey», «[aBHbIE
HaIpPaBJICHUS 3BOJIOLUNY, «OOIIME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

OOopyznoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, pyJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BuTHe JKU3HU Ha 3emJie

HayuyHbple TUMmoTe3bl NPOUCXOXKAECHUS >KU3HUM Ha 3emie. AOHOreHe3 u
naHcnepMusi. JloHay4Hble IPEJICTaBICHUS O 3apOXKJICHUU KU3HU (KPEAllMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOKIACHHUs )KU3HH U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxienue kU301 U aCTPOOUOJIOTUSI.

OcHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAM. [InanerapHas
(reosornyeckasi) 3BOMIONUSA. XHUMHUYECKas »HBOJIOLMA. AOHOTeHHBI CHHTE3
OpraHu4eckux BemecTBs U3 Heopranudeckux. Omeir C. Mwumepa u I'. HOpu.
O6pazoBanue mnoauMepoB u3 MoHOMepoB. KoamepBatHas runoreza A. U.
Onapuna, TMroTe3a nepBuyHoOro OyiaboHa Jlx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I. Ménnepa. Pubosumsl (T. Yek) m rumorteza «wmupa PHK» V. T'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hctopuss 3emuin M Meroasl €€ u3ydeHHs. VIcKomaemble OpPraHMYECKHUE
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M AOCOJIIOTHAS
reOXpOHOJIOTHS. [ €OXpOHOJIOrMUeCKas IKaia: S0HbL, 3Pbl, IEPUOBI, SIIOXH.

HavanpHble 3Tambl OpraHuyeckou HBomtouuu. IlosBieHHEe M 3BOMIOLHUA
NEPBBIX KJIETOK. DBOJIOLUS MeTaboau3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIIEHKM KaK aHaJOr MEpPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI M 3yKapuOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBONIOLUOHHOE MPOUCXOKICHUE
BUpPYCOB. [IponcxoxaeHue MHOTOKJIIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU BbICHIMX pacTeHUud. OCHOBHBbIE apOMOP(O3bI
pacreHuii. Bpixon pacteHudi Ha cymy. IlosBiieHue CIOpPOBBIX pacTeHUM U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
*KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX



tunoB. [lepBbie XOpaOBbI€ KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUS MO3BOHOYHBIX.
[Tpoucxoxnenne amuOuit u pentunuii. [IporcxoxaeHne MICKONMUTAOMUX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne Xu3HM Ha 3eMJ€e MO 3paM W MEpUuodaM: apxeu, MPOTEPO30i,
najgeo3o, Me3030M, KalWHO30il. OOm@as xapakTEepUCTHKa KJIMMara u
reoJIorHueckux npoueccoB. llosiBaeHre W paciBeT XapaKTEpHBIX OpPraHU3MOB.
VYrineobpa3zoBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3HUCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €T0
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3eMIie.

CoBpeMeHHass cUCTeMa opraHudeckoro mupa. [IpuHiunel kmaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnaiuannanu, JI. [lacrep, 1. . Meunuxkos, A. H.
Omnapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuie u cxembl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [lactepa no
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwny,
«JTanbl ~ HEOPraHWYECKOW  JBONIOUUM»,  «[ €OXpOHOJIOTMYECKass — IIKaJIay,
«HayvanbHble 3Tanbl OpraHUYECKON HBOIIONMNY, «Cxema oOpa3oBaHUs SYKApUOT
nyTéM cumoOunoreHeza», «CucremMa XKUBOM NpHUpoAbl», «CTpoeHue BHUPYCAY,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIECTOUHBIE BOJOPOCINY,
«MHOTOKJIETOUHBIE BOAOpOCHNY», «Mxu», «llanmopoTHukm», «l'onocemeHHbIe
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIXY», «lIpocteiimme», «KumedHononocTHbey,
«ITnockue YEpPBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmbikaromuecs», «lItumpe», «Miekonurtaromme», «Pa3BuTue Xu3HU B
apXxeuckou spey, «Pa3BuTHe )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTne Xu3HU B
MaJIC030MCKOM 3pey», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPaAy.

O6opynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BJIaKHbIE MIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKHMX, CKEJIEThl T[MO3BOHOYHBIX JKUBOTHBIX, 4Yydelia NTULl U 3BEpeu,
KOJUIEKIIUM OKaMEHENOCTEH, TMOJE3HbIX HCKOMAEMbIX, MYJISIKU OpPraHMYeCKHX
OCTAaTKOB OPraHU3MOB.

Bupryanbnaa  sgaGoparopnas paGora «MojenupoBaHUE — ONBITOB
Mumiepa—FOpu 1o n3y4eHno abMOTeHHOTO CUHTE3a OPTaHUYECKUX COCIMHECHUN B
NEePBUYHOM aTMOchepey.



Jlaboparopnasi padora «/I3ydyeHHEe W ONUCAaHUE HCKOIMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTHEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3znensl 1 3aga4u aHTPOMOJIOTUU. METOIbI aHTPOTOJIOTHH.

CraHOBJIIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. PenurunosHbie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUU.

CX0ZCTBO 4YenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBuzeTenbCcTBA  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOPQOJIOTUYECKHE, AMOPHUOJIOTUYECKHE, (bU3H0I0r0-OMOXMMUYECKHE,
noBesieHueckue. OTanyusl 4enoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((akTOphl) aHTPONOreHe3a: OMOJIOrHYeCcKUe, COllUaIbHbIE.
CooTHolieHHue OMOTOTUYECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaJNM aHTpoIoreHe3a. PaHHue dYenoBeKOOOpa3Hbie O00E3bSHBI
(MPOKOHCYJIBI) U pAHHUE MOHTHUIBI — OOLIME MPEIKH YeTOBEKOOOPpa3HBIX 00€3bsIH U
JOJIe. ABCTPAJIONUTEKN — JBYHOTHE NPEAKH JIIOACH. UenoBeK yMenbli, IepBbIE
M3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOASIIMUA U IEPBBIM BBIXOJ JIFOJIEH
3a  mpenensl  Adpuku. YenmoBek reWmensOeprckuii  — 0o0mMMIA  TIPEOK
HEaHIEpTaJIbCKOTO YEJIOBEKa M YEJIOBEKAa pa3yMHOro. YemoBeK HEeaHAEePTAIbCKUN
KaK BHJ JIIOJIEH XOJOJHOTO KiIMMara. YenoBek pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a TmpenenamMu AQpuku.
[TaneoreHeTrka 1 NajgeoreHOMHUKA.

DBOJIONNS COBPEMEHHOTO 4esoBeka. EcTecTBeHHBI OTOOp B MOMYJISAIHSIX
yejgoBeka. MyTalmoHHbIN mporiece u nogumopdusm. llonynsimoHHbIE BOJHBI,
npeid reHoB, murpanusa U «d3QdEKT ocHOBATENS» B MOMYJALMSIX COBPEMEHHOTO
YeJI0BeKa.

Yenoseueckne pacel. [loHstue o pace. bombiime pacel: €BponeouIHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHAS),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHsI 4eloBeKa MO IUIaHETe.
EnuncTBo  yenmoBeweckux — pac. HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[TpucnocoOMeHHOCTh YeMoBEKa K pa3HbIM YCIOBUSM OKPYXKAIOIIEH Cpebl.
Bmusiaue reorpadmueckoit cpenbl W apeiida reHoB Ha  MOPQOJIOTHIO U
(bU3HONIOTHIO YeTIOBEKA.



MexauciuminHapaple  MeToasl B (u3uwyeckod  (OMOJIOTHYECKO)
AHTPOMOJIOTUM.  DBOJIOLIMOHHAS ~ AQHTPOINOJIOTUS U MAJICOaHTPOMOJIOTHS
YEJIOBEUECKUX TMOMYJIAIMNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanrie K03BOTIONMH OMOJIOTMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JdeMoHCcTpaMu

[Toptpersr: Y. {apBun, JI. JIuku, 5. . Pornnckuii, M. M. I'epacumos.

Tabmumpt 1 cxembl: «MeToIbl aHTPONOJIOTUNY, «['0OJTOBHON MO3T uelIoBeKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT dYeloBeKa M CKeJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», «IBOJIIFOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutek», «YenoBek  ymenslity, «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenosek» «Heanaepranpusny, « KpomaHbOHIBIY,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHU YEJIOBEKa», «Packl ueoBeKay.

O6opynoBaHue: MyJSDKH — OKaMEHEJIOCTEeH, TMpeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPENKOB 4YeJOBeKa, penpoAykiuu (dbororpaduu) KapTUuH C
MUQOJIOTUYECKUMU U OHUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEeKa, MOJIEIh
yeperna 4YeIOBeKa W 4epena IMIMMIIAH3€, MOJIENIb KUCTA YEJIOBEKAa U KHUCTH
HIMMITaH3€, MOJEJH TOPCa MPEIKOB YEIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTPOCHHUS CKejeTa
YeJI0BeKa, CBA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yyeHne 3KOJIOrHYECKUX aJalTAluN YETOBEK.

Tema 6. Jkojorusas — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY/KaKIIel cpeaou

3apoxaeHre U pa3Butue skojoruu B Tpynax A. I'ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amaun
sKoJ0TUH. CBSI3b IKOJIOTUU C APYTUMU HayKaMHU.

Metonbt sxosorun. IloneBbie HaOMOAEHUS. DKCHNEPUMEHTHI B IKOJIOTHH:
NpUpPOAHBIE W JiabopaTopHble. MoJenupoBaHre B HKOJIOTHU. MOHUTOPUHT
OKpY’KarolIel Cpeibl: JIOKaIbHBIN, peTHOHATLHBIN U TJI00ATLHBII.

3HaYCHUE OKOJOTUYECKUX 3HAHUWA JJIS  4YEJIOBEKA.  DKOJOTHMYECKOE
MHPOBO33PEHHUE KAK OCHOBA CBS3€W 4enoBeuecTBa C npuponoil. opMupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKOM IPAMOTHOCTH HACEJICHUSI.

JemoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMbl: «Pa3genbl skomorumy, «MeToabl skonorumy, «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEN CPEAbD.

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTHYECKUX
HUCCJICIOBAHU .



Tema 7. Opranu3msbl 1 cpea 0OUTAHUA

Okosoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX AericTBuid. Knaccudpukanus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHUE, aHTpOTOreHHbie. Oo1ue
3aKOHOMEPHOCTH JCHCTBUS dKoJornueckux Qakropos. [Ipasmno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnyeckue ¢aktopel. CBeT Kak sKonoruueckuid ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpa Ha OPTraHU3Mbl. JKOJIOTUYECKHE TPYMIIBI
pacTeHHil W >KUBOTHBIX IO OTHOIIEHUIO K cBeTy. CHUrHaibHas pojb CBETAa.
DOTONEPUOIU3M.

Temnepatypa kak 3kojormueckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Msbl. [IoMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHuili K
NOJAJIEp>KaHUI0 BOJHOrO OanaHca. Knaccudukanus pacTeHUH MO OTHOLICHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K MU3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAs  TOJNOYBEHHAs,  BHYTPUOpPraHW3MEHHas.  DPU3NKO-XUMHUYECKUE
O0COOCHHOCTH cpejl oOuTaHusl opraHu3MoB. llpucrnocoOneHuss OpraHu3mMoB K
YKU3HH B pa3HbIX CpeJiax.

buonornueckne putmbl. BHemHne wm BHyTpeHHUE pUTMBL. CyTOYHBIE H
roguunbie puTMbl. [IpucrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie Qopmbl opraHuzMoB. [loHsiTue O JKHU3HEHHOW (Qopme.
KuzHneHnHble POpPMBI pacTEHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUJIPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). HeTpoduueckue
B3aUMOJICHCTBUSL  (Tomuyeckue, (opuueckue, ¢adpuyeckue). 3HAUYCHUE
OMOTHMYECKHX B3aMMOJCHCTBUI Il CYLIECTBOBaHHMS OPIraHHW3MOB B CpeEle
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemMoHcTpanuu

Tabnuipl U cxembl: «Okojgoruueckue ¢GaxkTopb», «CBETOBOH CHEKTPY,
«OKOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeIIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aNanTaluu
KUBOTHBIX», «Cpeapl O0OWTaHHS OpPraHU3MOBY», «bHOIOTHYECKUE PUTMBD»,
«Kuznennole  Qopmbel  pactenuit», <« KusHeHHbIe  (GOPMBI  JKUBOTHBIXY,



«3JKocHUCTEMA IMIMPOKOJIUCTBEHHOTO JIeca», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenun
NUTaHUs», «XunHudectBoy, «llapasutmsm», «Koukypenimus», «CumoOuosy,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSIHUIO Pa3IUYHBIX JKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBHIC, TCHEIIOOWBBHIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHHS, TepOapruu M KOJUICKITUN TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pAacTEHUM, dydelia MTUIl U 3Bepel, repdapuu
pacTeHui, OTHOCSAIIMXCS K rurpoduraM, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJJIEKIIMU KUBOTHBIX, OOUTAIONIMX B Pa3HBbIX cpenax,
repbapu M KOJUIEKIIMM PACTEHUM U IKUBOTHBIX, OOJIaalONIUX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MCHCHUSM YCIOBUU JKWU3HH, repdbapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlaGopaTopnasi paGora «BpisgBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHAaTOMUYECKHE OCOOCHHOCTH pacTeHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rust BUAOB U MOIYJIA UM

OKOJIOTUYECKHE  XAPAKTEPUCTUKHU NOMYJIALUY. [Tomymsimuss ~ Kak
Oounonornyeckas cucrema. Poib HEOTHOPOAHOCTU Cpelibl, GU3NUECKUX OaphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiuui. OCHOBHBIE TIOKAQ3aTENW MOMYJSALMU: YHUCIECHHOCTh, IUIOTHOCTb,
BO3pacCTHAas M TIOJOBAasl CTPYKTYpa, POKIAEMOCTb, MIPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyisiquu. OIeHKa YUCIEHHOCTH TOIMYJISIUH.
JlnHaMuKa momyJanud U €€ perydaiud. buoThdecknil MOTEHIMAT MOMYJISLHH.
MoaenupoBanue TMHAMHUKHA TONYJISIIAKA. KpuBbIe poCcTa YUCIEHHOCTH MOMYJISIIIUH.
KpuBbie BbDKMBaHMS. Perynsiusi 4YUCICHHOCTH TMOMYJSUUNA: pojb (HaKTOpPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYeckoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM JIx.M. XartuumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Huiy. [loTeHnnanbHas U peaaTu3oBaHHAs HUIIIN.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.



3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpAllUi >KUBOTHBIX. buonoruueckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Hx. M. XaTuyuHCOH.

Tabmuubl U cxembl: «JKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  mnomyssiiiuun», «Bo3pacTHble  NMHUpaMUJIbI
nonyysiiun», «CKOPOCTh  3aceleHusi MOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3konorndeckor Humu Jx. M. XatunHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMH KUBOTHBIX.

JlaGopaTopnasi pabora «IIpucnocoOneHuss ceMsH  pacTeHUH K
pacCeNeHUIO».

Tema 9. Jxosorust cood1mEecTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OopraHu3MaMH B OUOIIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIIMOHATBHBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYyLEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOCcHCTEMaX. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIu  dKocuUcTeMbl. buomacca u  mpoayKIus.
DKOJIOTUYECKHUE TUPaMUIbI YU CeNl, 0MOMAacChl U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykueccuu. KnnmakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03€D U PeK. DKOCUCEMbl MOpell U
oKeanos. Ixocucmemvl MyHOp, 1eCO8, cmenell, NyCMblHb.

AHTPOIIOTEHHBIE JKOCUCTEMBI. ATposKocucTema. ArporeHo3. Pazmuuns
MEK]Ty aHTPOIIOTEHHBIMU U IPUPOJHBIMU IKOCUCTEMaMHU.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoxackas
dbropa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW ¢ayHbl. buonorumdeckoe u
X035MCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 pyHKkyuonuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIUN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIMOTE€HHBIX BO3ECHCTBUH.



Mexanuzmol 6030€eliCmaus 3a2p}l3H€Hulz PA3HbIX munoe Ha
Cy60p8aHu3MeHHOM, OpPCAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHO6bl IKoJlocuv4ecKkozco HOPMUPOBAHUA AHMpONOceERHO20 6030€LICMBLSL.
MCTOI[OJIOI‘I/ISI MOHHUTOPHHI'Aa CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX 3KOCHUCTCM.

JdeMoHCcTpaMu
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CTpykTypa  OuoleHo3a»,  «OKocHCTeMa

HIMPOKOJUCTBEHHOTO Jecay, «IKOCHCTeMa XBOMHOIO Jecay, « ODyHKIHOHAIbHBIC
Ipynibl OpraHu3MoOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEME,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHYECKask MUPAMHIA YUCEID,
«IKoJIoTHYeCcKasi mupaMujia OMoMacchly, «IKOJIOTUYECKas MUpamMuia SHEPTUn»,
«O0pazoBanue 0osoTay, «IlepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca MOcie
noxapa», «J9KOCHUCTEMa 03epay, «ArporeHos», «KpyroBopor BemiecTB M HOTOK
SHEPruM B arpoueHosey, «[Ipumepsl ypboskocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepel, repdapum KyJIbTypHBIX U JUKOPACTYIINX PACTCHMI, aKBApUyM KaK MOJIEIhb
KOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanre ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX IMOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX SKOCUCTEMAX).

IKCKYypcHsl «DKCKypCcHUsl B TUIIMYHBIN OMoreoneHo3 (B ayOpaBy, Oepe3HSK,
SJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «IDKCKYpCHUsI B arposKOCHCTEMY (HA MOJ€ WIA B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000J0o4Yka 3€MJIM, TJI€ CYIIECTBYET WIH
CYIIIECTBOBaJIA XKU3Hb. PazBuTHe npejcTaBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6nochepsl u e€ coctan. JKuboe
BeIeCTBO Orocdepsl U ero GyHKINH.

3aKOHOMEPHOCTH cyulecTBOBaHUsA Onocdepbl. OcobeHHOCTH OHMochepsl Kak
rJ100aIbHOM 3KOCcUCTEMBI. JMHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEI[ECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepoaa, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Onocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJIpa, XBOMHBIC Jieca, CMEIIaHHBIE U TUPOKOIUCTBEHHBIC JIeca, CTEIH, CABaHHBI,
ITyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPhs. KimmMar, pacTuTenbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa U
onocdepHbIX PYHKIU.



JleMoHCTpanun

[Toptpetsi: B. W. Bepuanckuii, 3. 3rocc.

Tabmumpr u cxemsl: «l'eocdepsr 3emnm», «KpyroBopoT asora B mpupoaey,
«KpyroBopoTr yrnepoga B mpupone», «KpyroBopor kuciopoma B IPHUPOIEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymmny, «KinMarnueckue
nosica 3emsn», «TyHnpay, «Taitray, «Cmemanubiii jgecy, «IIIupokoaMCTBEHHBIM
necy, «Crenby, «CaBanHay, «Ilyctbinsay, « Tponudeckuii jiecy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH >KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0OIIaf cpeaa

OKOJIOTUYECKUE KPU3UCHI M WX NpUYMHBL. Bo3nelicTBue dYenoBeka Ha
onochepy. 3arps3HeHuwe Bo3mymrHOW cpenabl. OxpaHa Bo3gyxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KIMMara.

AHTpOIIOT€HHOE BO3JICIICTBUE HA PACTUTEIBbHBIA M KUBOTHBIA MuUp. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO MHUpa. OCHOBHBIE MPUHITUIIBI OXPAaHbl MPUPOIBI.
Kpacaesie xHuru. Oco0o oxpansemblie npupojanbie Ttepputopun (OOIIT).
borannyeckue casibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA U MPUPOIBI.
PanvonanbHO€  MPUPOJOMNOJIB30BAaHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpa3ust 3emiu. OOIIKME 3aKOHOMEPHOCTH TJI00AJIBHBIX 3KOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3zBuTne METOJIOB MOHUTOPUHTA pPa3BUTHUS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uUccre008anus nepexooa K pecypcocoepezaowjei u
KOHKYPEHmMOCcnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneyugaroujue O00Cmyn K
uHgopmayuu no  cocmoAHul0 OMOENbHbIX U008 u Ikocucmem. (OcHoBbI
sKopeadbuIumayuu dKocucmem U cnocooos 60pvOLl ¢ OUONOBDPENCOCHUIMUL.
Pexoncmpyxkyus mopckux u HazemHbix 5KOCUCHEM.

JleMoHCTpauumn

Tabmuubl  u  cxembl:  «3arpsi3HeHHEe  atMocepb»,  «3arps3HEHHUe
ruapocdeps», «3arpsizHeHue 1ouBb», «llapHukoBbli  3ddexT», «Ocobdo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY», «MOJEIN YIPABIIEMOIO MUPAY.

O6opynoBanue: ¢otorpadun OXpaHIEMbIX PACTCHUM M >KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Haumenosanue
pa3aesioB U TeM
NMPorpamMmbl

buosnorns xak
HayKa

JKuBnle cucTeMBI U
WX U3yYCHHE

KoanuecTBo 4acoB

Bcero
padoThI

KonTposabHubie

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE

(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

https://resh.edu.ru/

https://resh.edu.ru/

Bbuosorusa kinerku

XuMudeckas
OpraHu3aus
KJIETKU

10 1

0.5

https://resh.edu.ru/

https://resh.edu.ru/

Crpoenue u
(GYHKINU KIETKA

https://resh.edu.ru/

OOMeH BelIECTB U
MIpEeBpaICHIEC
SHEPTrUH B KIICTKE
Hacnencrsennas
uHpopmanus u
peanuzanus €€ B
KIJIETKE

JKU3HeHHBIN UK
KJIETKHU

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

Crpoenue u

byHKIUM
OpPraHU3MOB

17 1

1.5

https://resh.edu.ru/

10

11

12

PasmHOXeHuEe U
pa3BHUTHE
OpraHU3MOB

I'eneTnka — HayKa
0
HACJIEICTBEHHOCTHU
Y U3MEHYHBOCTH
OpraHU3MOB

3aKOHOMEPHOCTH
HACJIE/ICTBEHHOCTH

10 1

1.5

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

13 3aKOHOMEPHOCTHU 6 1 https://resh.edu.ru/
W3MEHUYHUBOCTH
14 I'eneTuka 3 05 https://resh.edu.ru/
YyesoBeKa
15 Cenexuus 4 1 https://resh.edu.ru/
OpraHU3MOB
buorexnonorus u https://resh.edu.ru/
16 CHHTETHYCCKAs 4 0
ouomnorus
17 PesepBHOE Bpems 1 0
OBHLIEE KOJIMYECTBO
YACOBIIO 102 13

I[TPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KIIACC

Ne
n/
n

HanmenoBanue
pa3esioB U TeM
MPOrpamMmbl

3apokJIeHUE U
pa3BUTHE
SBOJIIOI[MOHHBIX
MPEJCTaBICHUH B
OHOJIOTHHU

MukposBontonus u
€€ pe3ynbpTaThl

KoaunuyecTBO 4acoB

Bcer
0

14

KonTpoabHbI
e padoThbI

IIpakTHYecku
e padoThbl

DJIEKTPOHHbBIE

(undposbie)
oOpa3oBaTeJbHbI
e pecypchbl

https://resh.edu.ru/

https://resh.edu.ru/

MaxkpoaBostonuus u
€€ pe3ynpTaThl

https://resh.edu.ru/

[TpoucxoxaeHue u
paSBI/ITI/IG JKHU3HHU Ha
3emiie

[IpoucxoxaeHue
JeJ0BeKa —
AHTPOIIOTeHE3

OKojorus — Hayka
0
B3aMMOOTHOIICHUS
X OPTaHU3MOB U
HaJ0pPraHU3MEHHBI
X CHCTEM C
OKpYKaroleun
cpenoit
Opranusmsl 1
cpena oOuTaHus

JKOJIOTHS BUIOB U
MOIYJISIUANA

15

10

0.5

1.5

0.5

1.5

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

DKonorus
COOOIIECTB.
DKOIOTHYECKHUE
CHCTEMBI

12

0.5

https://resh.edu.ru/

10

buocdepa —
riobanpHas
JKOCUCTEMA

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Yenosek u https://resh.edu.ru/
11 OKpYy’Karomias 6 1 0
cpena
12 PesepBHOe Bpems 8 1 0
OBIIEE KOJIMYECTBO
YACOB I1O 102 8.5 7.5

I[TPOTPAMME



https://resh.edu.ru/




HOYPOYHOE INIVIAHUPOBAHUE

10 KVIACC
KoaunuecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTposbubie IIpakTuuyeckue
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Buonorus kak KOMIUIEKCHAs https://resh.edu.ru/
1 1 0 0 https://bio-
HayKa 4 KakK 4acTh
e 06.00.2023  ege.sdamgia.ru/test editor?id=5902501
COBPEMEHHOTO OOIIECTBA )
https://studarium.ru
https://resh.edu.ru/
JKuBBIE CHCTEMEI U UX i
5 . y 1 0 0 https://bio-
CBOIicTBa. YpOBHEBaAA
P 07.09.2023  ege.sdamgia.ru/test editor?id=5902501
OpraHu3alys )KUBBIX CUCTEM )
https://studarium.ru
https://resh.edu.ru/
3 CraproBas 1 1 0 https://bio-
JIrarHoctuyeckas padora 08.09.2023 = ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
 PUD https://resh.edu.ru/
4 p p 1 0 0 https://bio-
N3YVYEHUS KIETKU.
e 1 13.09.2023  ege.sdamgia.ru/test editor?id=5902501
Knerounas Teopus .
https://studarium.ru
Metoasl MOJIEKYIIIPHON 1
KJIETOYHOU OMOJIOTHH.
https://resh.edu.ru/
[TpakTuueckas pabora .
5 " 1 0 05 https://bio-
«V3yueHne MeTOo0B .
v A 14.09.2023 | ege.sdamgia.ru/test editor?id=5902501

KJIETOYHOM OHonorun
(xpomarorpadus,
anexTpodopes,

https://studarium.ru
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https://studarium.ru/

g depeHInaITbLHOe

HEeHTpUu(yrupoBaHue,
[I1IP)»
https://resh.edu.ru/
https://bio-
XUMHUYECKUI COCTAB KJIETKH 1 0 0 S:LERIO

15.09.2023  ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru

https://resh.edu.ru/
https://bio-

20.09.2023  ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru

MuHepanbHbIe BEIIECTBA
KJICTKH, UX OHMOJIOTrHYecKas 1 0 0
poIb

Opranuyeckue BelecTBa
KJIETKA — OEJIKH. https://resh.edu.ru/

JlaGopatopHnas pabora 1 0 05 https://bio-

«O0HapyxeHue OEIKOB C ' 21.09.2023  ege.sdamgia.ru/test editor?id=5902501

IIOMOIIBIO KaUe€CTBEHHBIX https://studarium.ru

peaKkuuii»
https://resh.edu.ru/

CaoiicTBa, Knaccudukaus 1 0 0 https://bio-

1 GyHKUIUU OEIKOB 22.09.2023  ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
https://resh.edu.ru/

Oprannueckue BeIecTBa 1 0 0 https://bio-

KJIETKH — yTJICBOJIBI 27.09.2023 | ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
https://resh.edu.ru/

Oprannueckue BeecTBa 1 0 0 https://bio-

KJIETKA — JINIIAIBI 28.09.2023 | ege.sdamgia.ru/test editor?id=5902501

https://studarium.ru
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https://bio-ege.sdamgia.ru/test_editor?id=5902501
https://studarium.ru/

HyxkienHnoBbie KUCIOTBHI.
JIHK u PHK. JlabopaTopHas
pabora «lccnenoBanue

https://resh.edu.ru/
https://bio-

12 0.5
HYKJICMHOBBIX KHUCJIOT, 29.09.2023 = ege.sdamgia.ru/test editor?id=5902501
BBIJICJICHHBIX U3 KIIETOK https://studarium.ru
Pa3IUYHBIX OPTaHU3MOBY
Crpoenue u ¢pyukiuu ATO. https://resh.edu.ru/
13 prrﬂe 0 https://bio-
HYKJIe03uTpUdochaTel 04.10.2023  ege.sdamgia.ru/test editor?id=5902501
(HT®D) https://studarium.ru
Cexsenuponanue JJHK.
https://resh.edu.ru/
Meroabl FTEHOMUKH, _
14 TPAHCKPUIITOMUKHU 0 https://bie-
PATEKD ’ 05.10.2023 = ege.sdamgia.ru/test editor?id=5902501
MPOTEOMUKHU. MeTO bl .
. https://studarium.ru
CTPYKTYpHOU Ononoruu
. N https://resh.edu.ru/
TecToBBIN KOHTPOJIb 3HAHUI _
15 1o TeMe " XuMudeckas 0 htps://bio-
" 06.10.2023 = ege.sdamgia.ru/test editor?id=5902501
OpraHu3aIus KIETKA )
https://studarium.ru
https://resh.edu.ru/
16 Turbl KIETOK. 0 https://bio-
[IpokapuoTnueckas KieTka 11.10.2023 = ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
CtpoeHnue 2yKapuoTHIECKOH https://resh.edu.ru/
17 kietkd. [IpakTnyueckas 05 https://bio-
pabota «/3y4ueHHe CBONCTB ' 12.10.2023 @ ege.sdamgia.ru/test editor?id=5902501
KJICTOYHOU MEMOpaHbI» https://studarium.ru
18 IToBepxHOCTHBIN anmapar 0
KIICTKH 13.10.2023
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OnnomeMOpaHHbBIE
OpPTaHOU[IbI KIICTKH.
[IpakTrueckas pabora

https://resh.edu.ru/
https://bio-

19 «3yueHue nBUKEHUS 0 05 18.10.2023 @ ege.sdamgia.ru/test editor?id=5902501

LIUTOIIa3MBbI B https://studarium.ru

PACTHTENBHBIX KIETKAX)

[TonyaBTOHOMHBIE

OpraHOM bl KIICTKH:

MHUTOXOHJIPHH, TIACTH/IBI. https://resh.edu.ru/

20 JlaGoparopHnas pabota 0 0.5 A
19.10.2023 | ege.sdamgia.ru/test editor?id=5902501

«MccnenoBanue ma3Mosmsa :
https://studarium.ru

1 JIeTIa3MOJIn3a B

PACTHTEIBHBIX KICTKAX)
https://resh.edu.ru/

21 HemeMmOpaHHbIe opraHou/Ibl 0 0 https://bio-

KJICTKH 20.10.2023 = ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
https://resh.edu.ru/

22 CrpoeHure U QyHKIHH sIpa 0 0 o
25.10.2023  ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru

CpaBHHTENBHAS

XapaKTePUCTHKA KIICTOK

sykapuoT. JlaboparopHas https://resh.edu.ru/

93 pabota «M3yuenue 05 05 https://bio-
CTPOEHHUS KJIETOK 26.10.2023  ege.sdamgia.ru/test editor?id=5902501

Pa3IUYHBIX OPTaHU3MOBY
TecToBbI KOHTPOJIb 110
teme "CTpoeHue KieTkun"

https://studarium.ru
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AccuMuUISLusI U
JTIACCUMUJISILIASL — JIBE
CTOPOHBI METa00JIU3MA.
Turel 0OMeHa BEIIECTB.

https://resh.edu.ru/
https://bio-

24 J1a6 0 0
avopatopuai pabota . 27.10.2023  ege.sdamgia.ru/test editor?id=5902501
«M3ydeHne KaTaTuTU4eCKON .
https://studarium.ru
aKTUBHOCTH (pepMeHTOB (Ha
MIpUMEpE aMIIIa3bl TN
Kartajasbl)»
depMeHTaTUBHBIN XapaKTep
peaKuuii KJIETOYHOTO
MeTabonusma.
https://resh.edu.ru/
Jlaboparopuas pabora _
o5 " 05 https://bio-
«3yuenue :
e 08.11.2023  ege.sdamgia.ru/test editor?id=5902501
bepmenTaTuBroro https://studarium.ru
pacuieruieHHs IePOKCHIa
BOJIOPOJA B pPaCTUTEIbHBIX U
KUBOTHBIX KIIETKAX)
26 benku-akTuBaTophl U OeNKu- 0 https://resh.edu.ru/
UHTUOUTOPHI 09.11.2023
97 ABTOTpOGHBIH TUII OOMEHa 0 https://bio-
BEIIECTB 10.11.2023 | ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
28 dorocunTe3 0
15.11.2023
XemocuHTes. JJabopaTropHas https://resh.edu.ru/
29 pabora «CpaBHEHHE 05 https://bio-
mporeccoB poTocHHTE3a U ' 16.11.2023  ege.sdamgia.ru/test editor?id=5902501
XEMOCHHTE3a» https://studarium.ru
30 AHa’poOHBIE OpraHU3MBI. 0 https://resh.edu.ru/
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Bunst 6poxenus. 17.11.2023  https://bio-
Jlaboparopnas pabota ege.sdamgia.ru/test editor?id=5902501
«CpaBHEHHE ITPOLIECCOB https://studarium.ru
OpOXKEHUS U JIBIXaHUS
https://resh.edu.ru/
AspoOHBIE OPraHU3MBI. httos://bio
31 Tamnbl SHEPreTHYECKOro ) -
P 22.11.2023 | ege.sdamgia.ru/test editor?id=5902501
obMeHa }
https://studarium.ru
DHeprust MeMOPaHHOTO
rpajueHTa IPOTOHOB.
past P https://resh.edu.ru/
Cunre3 AT®: pabora .
39 < AT https://bio-
IIPOTOHHOM -CHHTAa3bI
P . 23.11.2023 | ege.sdamgia.ru/test editor?id=5902501
TecToBbIi KOHTPOJIB IO .
https://studarium.ru
TeMe "OOMEH BEIECTB U
IIpeBpalieHue dHeprun”
TecToBBIN KOHTPOJIB IO https://resh.edu.ru/
33 teMe "CTpoeHHe KIETKH. https://bio-
OOMeH BEIECTB U 24.11.2023 @ ege.sdamgia.ru/test editor?id=5902501
IIpeBpalieHue dHepruun" https://studarium.ru
PeaKIII MATPHIHONO https://resh.edu.ru/
34 H T o https://bio-
cuHTe3a. TpaHCKpANIAI —
P prITit 29.11.2023  ege.sdamgia.ru/test editor?id=5902501
MaTpuuHblii cuHTe3 PHK .
https://studarium.ru
35 TpaHcaanusa u e€ dTarnsl
parcia 30.11.2023
https://resh.edu.ru/
KonupoBanue aMMHOKHCIIOT. ]
36 p 6 6 https://bio-
0 0Cco OCHHTE3E
b pHt M B DHOCHHT 01.12.2023 @ ege.sdamgia.ru/test editor?id=5902501

Oenka

https://studarium.ru
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Opranusanus resoma y

https://resh.edu.ru/
https://bio-

37 0 0
IIPOKApUOT U DYKAPUOT 06.12.2023 = ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
https://resh.edu.ru/
MonekynspHbIe MEXaHU3MBbI i
38 DKCIPECCUU TEHOB 0 0 gl
P y 07.12.2023 | ege.sdamgia.ru/test editor?id=5902501
SyKapuot https://studarium.ru
Bupycel — BHEKJIETOUHBIE
(1)0p1\}//151 — https://resh.edu.ru/
39 6p 0 05 https://bio-
0o0JIMraTHeIe Mapa3uThl. )
5 P 08.12.2023  ege.sdamgia.ru/test editor?id=5902501
[IpakTuueckas padbora .
https://studarium.ru
«Co31anre MoJienu BUpyca»
https://resh.edu.ru/
BupycHrbie 3a601eBanms )
40 0 0 https://bio-
4eJ0BeKa, KUBOTHBIX
cIOBE . © ’ 13.12.2023 | ege.sdamgia.ru/test editor?id=5902501
pacTeHui )
https://studarium.ru
HanorexHomnorunu B
OHOJIOTHH U MEIULINHE. https://resh.edu.ru/
a1 TecToBBIN KOHTPOJIB IO 05 0 https://bio-
teme"Haciencrsennas ' 14.12.2023 | ege.sdamgia.ru/test editor?id=5902501
nHpopManus u ee https://studarium.ru
peanu3anus B KiIeTke"
https://resh.edu.ru/
42 JKU3HEeHHEBIA UK KIETKH. 0 0 https://bio-
Marpuunsiii cunre3 JJHK 15.12.2023  ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
43 ITonyronosast KOHTpOJIbHAS 1 0 https://resh.edu.ru/
pabota 20.12.2023
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Xpomocomsl. JTabopatopHas
pabora «3yuenue

https://bio-
ege.sdamgia.ru/test editor?id=5902501

44 XPOMOCOM Ha TOTOBBIX 0 05 21.12.2023
MHUKpOTMpernaparax»»
https://studarium.ru
45 JleneHue KISTKH — MHTO3 0 0 99 12 2023
Tunsl kietok. Kapuokunes https://resh.edu.ru/
u uTokuHe3. JlaboparopHas
46 pabora «Habmonenue 0 05
MHUTO3a B KJIETKaX KOHYHMKA 27.12.2023
KOpeIlKa JyKa (Ha TOTOBBIX
MUKpOTIpenaparax)»
Peryisanus :xu3HEHHOTO https://resh.edu.ru/
47 [MKJIA KJIETOK. TecToBbIf 05 0 https://bio-
KOHTPOJIb 110 TEME 28.12.2023  ege.sdamgia.ru/test editor?id=5902501
" Ku3HEHHBIN UK KIIETKH" https://studarium.ru
https://resh.edu.ru/
48 OpranusMm Kak eauHOe 0 0 https://bio-
Lenoe 29.12.2023  ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
TkaHu pacTeHun. https://resh.edu.ru/
49 JlaGopatopHnas pabora 0 05 https://bio-
«M3ydenne TkaHen 10.01.2024  ege.sdamgia.ru/test editor?id=5902501
pacTeHuin» https://studarium.ru
TkaHU KUBOTHBIX U https://resh.edu.ru/
50 yenoBeka. JlaboparopHas 0 05 https://bio-
pabota «M3yuenue TkaHei 11.01.2024 = ege.sdamgia.ru/test editor?id=5902501
JKUBOTHBIX) https://studarium.ru
ol Opransl. CucTeMbl OPraHoB. 0 0.5 https://resh.edu.ru/
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Jlaboparopuas pabota 12.01.2024  https://bio-

«M3y4yeHne OpraHos ege.sdamgia.ru/test editor?id=5902501

IIBETKOBOT'O PACTCHUSI» https://studarium.ru
https://resh.edu.ru/

52 https://bio-

Oniopa Te1a Opranusmon 17.01.2024 = ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
https://resh.edu.ru/

53 JIBM>KeHHE OpraHU3MOB https://bio-

18.01.2024  ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
https://resh.edu.ru/

94 [Intanue opranu3sMoB ttps://bie-

19.01.2024  ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru

[IuTanue MO3BOHOYHBIX https://resh.edu.ru/

55 JKUBOTHBIX. https://bio-

[TumeBaputenbHas cucremMa 24.01.2024  ege.sdamgia.ru/test editor?id=5902501

YeloBeKa https://studarium.ru
https://resh.edu.ru/

56 JlpIxaHue OpraHu3MOB AR
25.01.2024  ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
57 JlpIxaHue Mo3BOHOYHBIX https://resh.edu.ru/
YKUBOTHBIX U YEJIOBEKA 26.01.2024
58 Tpancnopt BewecTs y https://bio-
OpPraHu3MOB 31.01.2024 | ege.sdamgia.ru/test editor?id=5902501
59 KposeHnocHas cuctema https://studarium.ru

IIO3BOHOYHBIX XMBOTHBIX U

01.02.2024
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YCJIO0BCKa

https://resh.edu.ru/

60 Brigenenue y opranu3mMoB 0 02.02.2024
https://resh.edu.ru/
https://bio-

61 3ammura y opraHu3MoB 0 07.02.2024 = ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
https://resh.edu.ru/

62 NMMmyHHas cucrema 0 https://bio-

YyejoBeKa 08.02.2024  ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
https://resh.edu.ru/

63 Pazgpaxxumocts u 0 https://bio-

peryJssnms y OpraHu3MoB 09.02.2024  ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru

I'ymopanbHas perynauus u

SHJOKPUHHAsS CUCTEMA https://resh.edu.ru/

64 JKHBOTHBIX Y YEJIOBEKA. 05 https://bio-

TecToBbIIl KOHTPOJIb IO 14.02.2024 = ege.sdamgia.ru/test editor?id=5902501

teMe "CTpoeHue u QyHKIUU https://studarium.ru

OpraHu3MoB"
https://resh.edu.ru/

65 @opMBI pa3MHOXKECHUS 0 https://bio-

OpPraHHU3MOB 15.02.2024 = ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
https://resh.edu.ru/
https://bio-

66 Honopoe pasuosiertne 0 16.02.2024  ege.sdamgia.ru/test editor?id=5902501

https://studarium.ru
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https://resh.edu.ru/

67 Mesii 0 https://bio-
eiio3
21.02.2024  ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru

I'amerorenes. O0pazoBaHue

U Pa3BUTHE ITOJIOBBIX

p https://resh.edu.ru/

kieTok. Jlaboparopuas .

68 5 " 05 https://bio-
abora «3yueHue .

P i 22.02.2024 | ege.sdamgia.ru/test editor?id=5902501

CTPOEHHS TMOJOBBIX KJIETOK .
https://studarium.ru

Ha TOTOBBIX

MHUKpOTpernaparax»»
https://resh.edu.ru/

69 I/IH):[I/IBI/I):[yaJ'IBHOG pa3BuUTHC 0 https://bio-

OpraHU3MOB — OHTOTCHE3 28.02.2024  ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
https://resh.edu.ru/

3akajika OpraHOB U TKaHEH https://bio-

70 0 o

U3 3apOJIBIIIEBbIX JUCTKOB 29.02.2024  ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru

PocT u pa3BuTHE )KHBOTHBIX.

JlaGopartopHas padora https://resh.edu.ru/

71 B paTop p 05 https://bio-

«BrIsiBIIEHNE TIPU3HAKOB .

P . 01.03.2024  ege.sdamgia.ru/test editor?id=5902501

CXOJICTRA 3apO/ILITICH https://studarium.ru

IIO3BOHOYHBIX KUBOTHBIX»

PazmHoxeHue u pa3BuTHE

actenuii. JlaboparopHas https://resh.edu.ru/
79 p 5 C paTop 05 https://bio-
abora «CtpoeHne opraHo .
pabot TpOCHHE OpraHOB 06.03.2024 = ege.sdamgia.ru/test editor?id=5902501

Pa3MHOKEHHUS BBICIIUX
pacTeHuin»

https://studarium.ru
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Ucrtopus cranoBiIeHUS U
Pa3BUTHUS FEHETUKH KaK

https://resh.edu.ru/
https://bio-

3 HayKi. TeCTOBbIH KOHTPOIE 05 0 07.03.2024  ege.sdamgia.ru/test editor?id=5902501
mo Teme "PasMHOXKeHHE U .

https://studarium.ru
pa3BUTHE OPraHU3MOB"
OCHOBHBIC IOHITHUS U
CUMBOJIbI T€HETHUKH. https://resh.edu.ru/

74 JlaGoparopHnas pabota 0 05 https://bio-

«/Ipo3oduna kak 00BEKT 13.03.2024 @ ege.sdamgia.ru/test editor?id=5902501
TeHETUYECKUX https://studarium.ru

HUCCIIEIOBAHUI

3aKOHOMEPHOCTH

HacJIe0BaHMS IPU3HAKOB.

Z{;:;r;f;{zﬂe{{oe https://resh.edu.ru/

75 [TpakTuaeckas pabora 0 0.5 hitpe: {0t

"Wsyuennie pesynbTaTon 14.03.2024  ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
MOHOTUOPHUIHOTO
CKpEITUBaHUS Y
apo3oduisr”
https://resh.edu.ru/
[uTonornyeckue 0CHOBBI .
https://bio-

76 MOHOTHOPHIHOTO 0 0 15.03.2024 = ege.sdamgia.ru/test editor?id=5902501
cipetBanis https://studarium.ru
AHanuzupyroliee https://resh.edu.ru/

77 ckpeuruBanue. Hermomnnoe 0 0 90.03.2024
JIOMUHUPOBaHUE

78 JurubpumnHoe 0 05 https://bio-

CKpellMBaHue. ' 21.03.2024 ege.sdamgia.ru/test editor?id=5902501
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[TpakTyeckas pabora
«M3ydeHue pe3yabTaToB

JTUTHOPUTHOTO

CKpEITUBaHUS Y

TPO30(UITBY

HuTosornyecknue 0CHOBBI https://studarium.ru

79 JTUTUOPUIHOTO 99 03.2024

CKpEIIUBaHUS
https://resh.edu.ru/

80 CuensieHHOE HacleI0BaHUE https://bio-

IIPU3HAKOB 03.04.2024  ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
https://resh.edu.ru/

81 XpOMOCOMHasl TEOpUs https://bio-

HaCJIEICTBEHHOCTH 04.04.2024 @ ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
https://resh.edu.ru/
https://bio-

82 Peneriia nosa 05.04.2024  ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
https://resh.edu.ru/

83 T'enoTHn Kak 1eIocTHAS https://bio-

cucreMa 10.04.2024 = ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru

I'eneTnuecKuii KOHTPOJIb Lo b

84 pa3BUTHA pacTEHUN DIt /bt

’ 11.04.2024  ege.sdamgia.ru/test editor?id=5902501

JKHBOTHBIX W YeJIOBEKa https://studarium.ru

85 M3MEeHYNBOCTH MPU3HAKOB. https://resh.edu.ru/
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Bunnl n3smMeHUHBOCTH

12.04.2024

https://bio-

ege.sdamgia.ru/test editor?id=5902501

https://studarium.ru

https://resh.edu.ru/

86 Monudukarnrontas 0 https://bio-
W3MEHYHUBOCTD 17.04.2024 @ ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
Bapuaunonsslii psg u
BapHalOHHAs KPUBasl.
Jlaopatopnas pabota https://resh.edu.ru/
«HccnenoBanue _
. https://bio-
87 gaKOHOMepHOCTeHU 05 18.04.2024 | ege.sdamgia.ru/test editor?id=5902501
MO QUIAIHONHOI https://studarium.ru
n3MeHunBOCTH. [locTpoenue
BapUAILMOHHOTO Psijia U
BapHAIIIOHHON KPUBO»
I'emoTunudaeckas https://resh.edu.ru/
U3MEHYUBOCTD. https://bio-
88 KoMOunarusHas 0 19.04.2024 = ege.sdamgia.ru/test editor?id=5902501
H3MEHYHUBOCTh https://studarium.ru
MyTanronHas
U3MEHYHUBOCTb. https://resh.edu.ru/
89 [IpakTnueckas pabora 05 https://bio-
«Mytamuu y 1po30oduiisl (Ha 24.04.2024  ege.sdamgia.ru/test editor?id=5902501
TOTOBBIX https://studarium.ru
MUKpOTIpenaparax)»
3aKOHOMEPHOCTH https://resh.edu.ru/
90 MYTaIMOHHOTO IpoIecca. 0 95 04.2024 https://bio-

DureHeTvka u

ege.sdamgia.ru/test editor?id=5902501
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OIIMI'CHOMHKA

https://studarium.ru

I'eneTnka degoBeka.
[TpakTyeckas pabora

https://resh.edu.ru/
https://bio-

o «CocraBiieHrE 1 aHAJIN3 05 26.04.2024 = ege.sdamgia.ru/test editor?id=5902501
POIOCIOBHON» https://studarium.ru
https://resh.edu.ru/
92 MeToapl METUIIMHCKOM 0 https://bio-
TCHETHKHU 02.05.2024  ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
3HaueHne MeqUIINHCKOMN
— https://resh.edu.ru/
93 MPEAOTBPAIICHUH U JICUCHUH 0 i/ Zhio:
N 03.05.2024 = ege.sdamgia.ru/test editor?id=5902501
ICHETHYECKUX 3a00JIeBaHUM :
https://studarium.ru
YyejoBeKa
OCHOBHBIE TOHSATUS
cenekuun. JlaboparopHas https://resh.edu.ru/
94 pabota «/3yueHue copToB 05 https://bio-
KYJIbTYPHBIX PAaCTEHUN U 08.05.2024  ege.sdamgia.ru/test editor?id=5902501
MOPOJT TOMAITHUX https://studarium.ru
YKUBOTHBIX )
MeTob! CENEeKIIMOHHON https://resh.edu.ru/
95 pabotsl. JIaboparopHas 05 https://bio-
pabora «3yueHne MeTo10B 10.05.2024  ege.sdamgia.ru/test editor?id=5902501
CEJIEKIIUU PACTCHUIT» https://studarium.ru
JlocTrkeHus ceeKnu https://resh.edu.ru/
96 pacTeHHid U KUBOTHBIX. 0
IIpakTryeckas pabora 15.05.2024
«IIpuBHUBKa pacTeHU»
97 IIPOMEXYTOUHAs aTTeCTalus 0 https://bio-
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16.05.2024

ege.sdamgia.ru/test editor?id=5902501

CoxpaHeHue, U3y4eHue u
HCIIOJIb30BAaHUE
TEHETUYECKUX PECYPCOB.
buorexHnoorus kak Hayka u

98

0.5

https://studarium.ru

OTpacib IPOU3BOJCTBA. 17.05.2024

[IpakTuueckas pabota

«M3ydyeHnue oObeKTOB

OMOTEXHOJIOTHI
https://resh.edu.ru/

99 OcCHOBHBIE HaNPaBICHUS 1 0 0 https://bio-

CUHTETHUYCCKON OMOJI0rUn 22.05.2024 @ ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
https://resh.edu.ru/

100 XpOMOCOMHasI 1 T€HHas 1 0 0 https://bio-

UHXEHEepUs 23.05.2024  ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
https://resh.edu.ru/

Meaunnuackue https://bio-

101 OMOTEXHOJIOTHH ! 0 0 24.05.2024  ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
. https://resh.edu.ru/
Pe3epBHbIit ypok. httos://bio
102 Hosropeue, 0606meHI:Ie’ ! 0 0 ege.sdamgia.ru/test editor?id=5902501
cHUCTeMaTH3aIis 3HaHUH hitps://studarium.ru
OBIIEE KOJIMYECTBO YACOB 102 6.5 135

[10 ITIPOTPAMME
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11 KJIACC

KosunyecTBo 4acoB

Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoasubie IIpakTnyeckue

n/n Bcero U3ydYeHHsi 00pa3oBaTe/IbHbIE pecypchbl

padoThI padoThI
https://resh.edu.ru/
OpomonuonHas teopus Y. https://bio-
1 1 0 0 . .

JapBuHa ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
https://resh.edu.ru/

5 JIBHOKYIIME CHIIBI 3BOJIIOLIUA 1 0 0 https://bio-

BUJ0B 1o Y. JlapBuny ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru

bopn0a 3a cyiecTBoBaHMEe https://resh.edu.ru/

3 p y%l ’ 1 0 0 https://bio-
€CTEeCTBEHHBIN U
- o6 ege.sdamgia.ru/test editor?id=5902501
HCKYCCTBEHHBIN 0TOO
y p https://studarium.ru
dopmMupoBaHue https://resh.edu.ru/
4 CUHTETUYECKON TEOpUU 1 1 0 https://bio-

3BOJIIOIMHU. BXoHOM ege.sdamgia.ru/test editor?id=5902501

KOHTpPOJIb 3HaHUM. https://studarium.ru

Drarnsl 3BOIOLHOHHOIO https://resh.cou.muf

5 t 1 0 0 https://bio-
MPOoIIECCa: MUKPOIBOJIIOLIHS
pont p H ege.sdamgia.ru/test editor?id=5902501

1 MaKpOIBOTHONHA https://studarium.ru
https://resh.edu.ru/

[Momynsauus — ]

6 1 0 0 https://bio-
3JIEMEHTAapHas CAUHUIA
P a H ege.sdamgia.ru/test editor?id=5902501

SBOJTIOIUHU :

https://studarium.ru
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3aKOH r€HETUYECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. JlaboparopHas

https://resh.edu.ru/
https://bio-

! pabota «BrlsBIIeHHE 05 ege.sdamgia.ru/test editor?id=5902501
M3MEHYMBOCTH Y 0coOei https://studarium.ru
OJIHOTO BHUJ1a»
8 DnemMeHTapHbIe (HaKTOPbI 0 https://resh.edu.ru/
HBOJIIOLINH
DddexT ocHOBaTEIIS. https://bio-
9 DddexT OyTHUTIOTHOTO 0 ege.sdamgia.ru/test editor?id=5902501
TOpJIBIIIKA
Murpanuu. N3onsuumn https://studarium.ru
10 ITONYJISLIAIN: 0
reorpaduyeckas,
Ouosornueckas
EcrecTBenHsblIit 0T00p — https://resh.edu.ru/
11 HanpaBJsIOIU GakTop 0
9BOJTIOLIUN
12 [TonoBoit oTOOp 0 M N
ege.sdamgia.ru/test editor?id=5902501
[IpucnocobneHHOCTH https://studarium.ru
OpraHU3MOB KaK pe3yjabTaT
MHUKPO3BOIIOLIUH.
13 JlaGoparopras pabota 0.5
«3yuenne apomopdo30B u
WJINOAIaNTAlU| Y paCTeHUI
1 KUBOTHBIX)
14 [Tpumeps! npucrocobmeHni 05 https://resh.edu.ru/

Yy OpraHU3MOB:
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Mopdonorugeckue,
(hU3MoIOTHYECKHE,
OMOXHMMUYECKUE,
MOBEJICHUECKUE.
JlaboparopHnas pabota
«[Ipucnocobnenus
OpPraHU3MOB H UX
OTHOCHUTEIIbHAS
11e1eco000pa3HOCThY

Bun, ero kpurepuu u
cTpykTypa. JJaboparopuas

https://resh.edu.ru/
https://bio-

15 pabota «Cpasnenue BujoB 05 ege.sdamgia.ru/test editor?id=5902501
1o MoposorHHecKomy https://studarium.ru
KPUTEPHUIO»

https://resh.edu.ru/
https://bio-

16 CrpyxTypa Bua 0 ege.sdamgia.ru/test editor?id=5902501

https://studarium.ru
Bunoobpa3oBanue kak https://resh.edu.ru/
17 pe3yabTaT MUKPO3BOJIIOLIHH. 0 https://bio-
CBs13b MUKPO3BOJIIOLIMH U ege.sdamgia.ru/test editor?id=5902501
SMUAEMHUOJIOTHH. https://studarium.ru
. https://resh.edu.ru/
TecToBbIif KOHTPOJIb MO TEME ]
https://bio-

18 «MukposBozonHs i ee 0 ege.sdamgia.ru/test editor?id=5902501
PEYILTATD) https://studarium.ru
Makpo3BoTIOLHS. https://resh.edu.ru/

19 [TaneonToMOTMYECKHE 0 https://bio-

MCTOABI U3Y4YCHUA 3BOJIIOIUN

ege.sdamgia.ru/test editor?id=5902501
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https://studarium.ru

buoreorpaduueckre MeTo b1

https://resh.edu.ru/
https://bio-

20 U3y4EHUS DBOJIFOINN ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
OMOpHOIOrHYecKHe U https://resh.edu.ru/
21 CPaBHUTEIIBLHO- https://bio-
MOP(}OITOTHYECKHE METOTbI ege.sdamgia.ru/test editor?id=5902501
W3YyYEHUS IBOJIIOIUU https://studarium.ru
MounekynspHo-
FeHeTHYECKIE, https://résh.edu.ru/
22 OMOXVMHYCCKUC U M N
ege.sdamgia.ru/test editor?id=5902501
MaTeMaTU4eCKUE METOIbI https://studarium.ru
W3Yy4YEeHUs IBOJTIOIIUN
93 OO1u11e 3aKOHOMEPHOCTH https://resh.edu.ru/
3BOJIIOLUN
AnantuBHas paadanusl. https://bio-
24 HepaBHOMEpHOCTB TEMIIOB ege.sdamgia.ru/test editor?id=5902501
3BOJIIOLUN
HayuHnble runoressl https://studarium.ru
25 MIPOUCXOXKACHUS KU3HU Ha
3emiie
26 JloHay4HbIe MpeaCcTaBICHUS https://resh.edu.ru/
0 3apOXKICHUU KU3HU
97 OcHOBHBIE 3Tanbl https://resh.edu.ru/
HEOPraHU4YeCKOU SBOIIOLUN
28 ['unioTressl 3apoxkaeHus https://bio-

KHU3HHU

ege.sdamgia.ru/test editor?id=5902501



https://studarium.ru/
https://resh.edu.ru/
https://bio-ege.sdamgia.ru/test_editor?id=5902501
https://bio-ege.sdamgia.ru/test_editor?id=5902501
https://studarium.ru/
https://resh.edu.ru/
https://bio-ege.sdamgia.ru/test_editor?id=5902501
https://bio-ege.sdamgia.ru/test_editor?id=5902501
https://studarium.ru/
https://resh.edu.ru/
https://bio-ege.sdamgia.ru/test_editor?id=5902501
https://bio-ege.sdamgia.ru/test_editor?id=5902501
https://studarium.ru/
https://resh.edu.ru/
https://bio-ege.sdamgia.ru/test_editor?id=5902501
https://bio-ege.sdamgia.ru/test_editor?id=5902501
https://studarium.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://bio-ege.sdamgia.ru/test_editor?id=5902501
https://bio-ege.sdamgia.ru/test_editor?id=5902501

HcTopus 3emau 1 METO/IBI €€
n3ydenus. JlabopaTopHas
pabora «3ydeHue u

https://studarium.ru

29 0.5
ONHCAaHNE NUCKOAEMBIX
OCTaTKOB JIPEBHUX
OpraHUu3MOB»
30 HauvansHbie >Tanst 0 https://resh.edu.ru/
OpraHUYECKOM IBOJIIOLUU
https://bio-
31 DBOJIIOIUS DYKAPUOT 0
H ykap ege.sdamgia.ru/test editor?id=5902501
OCHOBHBIE ATAIIbI PBOJIIOLAN https://studarium.ru
PaCTUTENBHOTO MHPA.
IIpakTuueckas padora
32 P P 5 05
«3yuenmne ocodbeHHOCTEH
CTPOEHHUS PACTEHUMN Pa3HbIX
OTIEIOBY
https://resh.edu.ru/
33 OCHOBHBIE ATAIIbI DBOJIIOAU 0 https://bio-
’)KMBOTHOT'O MHpa ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
DBOJIOLUS JKUBOTHBIX.
https://resh.edu.ru/
[IpakTrueckas pabota _
. https://bio-
34 «3yuenmne ocoOeHHOCTEH 0.5 ) o
ege.sdamgia.ru/test editor?id=5902501
CTPOEHHUSI TO3BOHOYHBIX .
https://studarium.ru
SKUBOTHBIX)
https://resh.edu.ru/
35 PasBuTHe xu3HU Ha 3eMiie 0 https://bio-

10 3paM U Mepuoaam

ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
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MaccoBbie BEBIMUpPAHUS —

https://resh.edu.ru/
https://bio-

36 DKOJIOTHYECKUE KPU3UCHI 0
p ege.sdamgia.ru/test editor?id=5902501
MPOLLIOrO .
https://studarium.ru
. https://resh.edu.ru/
CoBpemMeHHbIN ,
. https://bio-
37 AKOJIOTUYECKHUI KPHU3HUC, €TO 0 ) N
ege.sdamgia.ru/test editor?id=5902501
0COOEHHOCTH :
https://studarium.ru
CoBpemeHHas cucrema https://resh.edu.ru/
38 OpPraHuYyecKoro MpouIoro. 0 https://bio-

OCHOBHBIE CUCTEMATHYECKHE ege.sdamgia.ru/test editor?id=5902501

IPYIIIBI OPraHU3MOB https://studarium.ru

TecToBbIN KOHTPO/Ib NO TEME https://resh.edu.ru/

39 «Makpoasontouua n ee 0 https://bio-

pe3ynbTaTtbl. [poucxoxgeHune u ege.sdamgia.ru/test editor?id=5902501

pa3BUTUE XKU3HW Ha 3emier https://studarium.ru
https://resh.edu.ru/

40 AHTpONOJIOTHSI — HayKa O 0 https://bio-

YeJI0BEKE ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
https://resh.edu.ru/

a1 Pa3BuTune npenacraBineHuii o 0 https://bio-

IIPOUCXOKICHUU YETI0OBEKA ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru

MecTo 4yeaoBeKa B CHCTEME
https://resh.edu.ru/

OPraHUYECKOTO MHDPA. )
https://bio-

42 JlaGoparopras pabota 0.5

«M3yuenue ocobeHHOCTEH
CTPOCHUS CKeJIeTa YeI0BEKa,

ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
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CBA3aHHBIX C
IMPAMOXOXKIACHUEM)>

JIBIOKyIIIME CHUITBI

https://resh.edu.ru/
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43 aHTpOIIOreHe3a 0 ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru

CooTHolieHue https://resh.edu.ru/

44 OMOJIOTHYECKUX U 0 https://bio-

COIIMAIIBHBIX (PAKTOPOB B ege.sdamgia.ru/test editor?id=5902501

AHTPOIIOTEHE3E https://studarium.ru
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45 OCHOBHBIC CTaANHU 0 https://bio-

aHTPOIIOreHEe3a ege.sdamgia.ru/test editor?id=5902501
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46 ITaneoreneruka u 0 https://bio-

HaJICOTEHOMHUKA ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
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47 DBOJIIOLMS COBPEMEHHOTO 0 https://bio-

4e0oBeKa ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru

UYenoBeyeckue pachl. https://resh.edu.ru/

[IpakTrueckas padota

48 <<H3yquHf: AKOJIOTUYECKUX 05

aJlanTalui 4eJIOBEKa

MexucuuIIMHapHbIe

METOBI aHTPOIIOJIOTUH.

49 [TosryromoBast KOHTPOJIBHAS 0 https://bio-
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pabora
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3apoKICHUE U Pa3BUTHE
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50 0
9KOJIOTUU
MeToabl 3KOJIOTHH. https://resh.edu.ru/
JlaboparopHnas pabora
51 «M3ydeHne MeTo10B 0.5
3KOJIOTUYECKUX
HCCIICIOBAHUID)
50 3HayeHUEe IKOJIOTUYECKUX 0 https://bio-
3HAHUM JIJ1s YeJIoBeKa ege.sdamgia.ru/test editor?id=5902501
53 Dkonorudeckne GakTopsl 0 https://studarium.ru
AbuoTtnueckue GpakTopsbl.
CBeT Kak 3KOJIOTHYECKHIl
¢akrop. JlaboparopHas https://rt?sh.edu.ru/
https://bio-
54 pabota «BbIsBICHHE 0.5 ) o
i ege.sdamgia.ru/test editor?id=5902501
mpHcriocobaeHmii https://studarium.ru
OpPraHU3MOB K BIIUSHUIO
CBETa»
AobunoTtnueckue GpakTopsl.
TemnepaTypa Kak
9KOJIOTHYECKU (HaKTop. https://resh.edu.ru/
55 JlaboparopHnast pabota 05 https://bio-
«Brp1siBIeHUE ege.sdamgia.ru/test editor?id=5902501
pUCIIOCOOTICHUI https://studarium.ru
OpraHU3MOB K BIUSHUIO
TEMIIePaTypbI»
56 AOGuoTtnieckue HakTophI. 05 https://resh.edu.ru/

BnaxxHocTh Kak
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IKOJIOTHUECKUN (HaKTop.
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Pa3HbIX MECT OOUTAHUS»

ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru

Cpenpl oOuTanus
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> OpraHu3MoB 0 ege.sdamgia.ru/test editor?id=5902501
https://studarium.ru
https://resh.edu.ru/
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60 bromiieckue paxrope: 0 ege.sdamgia.ru/test editor?id=5902501
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3HayeHNE OMOTHYECKHUX

B3aUMOJICCTBUM 1JIsI

cyLHGCT§0BaHI/I;I OﬂpPaHI/IBMOB e

61 B cpene oouTtanus. TecToBblit 0.5 https://bio-
ege.sdamgia.ru/test editor?id=5902501

KOHTPOJIL 1O TeME https://studarium.ru

«9xkonorusa. OpraHu3Mbl 1

cpena oouTaHMUs»

62 DKOJIOTHYECKHUE 0 https://resh.edu.ru/
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[10J10Bas CTPYKTypa https://studarium.ru
OcHoBHBbIE TIOKa3aTENN https://resh.edu.ru/
64 HOIMYJISILUM: POKIAEMOCTb, 0
IIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU
OKoJjorudeckas CTpykrypa https://bio-
65 0 . N
MOIYJIALIUNA ege.sdamgia.ru/test editor?id=5902501
66 JlvHamuKa nonyJssnuu u eé 0 https://studarium.ru
perynanus
KpuBsle pocta yncieHHOCTH https://resh.edu.ru/
67 nomysnsiun. Kpussie 0
BBDKMBaHUS
OKoJjorudeckasi HAIa BUA. https://bio-
68 JlaGopatopHnas pabora 05 ege.sdamgia.ru/test editor?id=5902501
«ITpucnocobnenus cemsiH '
pacTeHUH K pacCeICHUIO»
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76 H3menenus cooOIecTs — https://bio-
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81 (bopMHpPOBaHNS OCHOBHBIX 0 https://bio-
B3aMMO/ICUCTBUI ege.sdamgia.ru/test editor?id=5902501
OPTaHU3MOB B 3KOCHCTEMAX https://studarium.ru
MexaHu3Mbl BO3IEUCTBUS
3arpsI3HEHUI pa3HbIX TUIIOB https://resh.edu.ru/

82 Ha CyOOpraHU3MEHHOM, 0 https://bio-
OpPraHU3MEHHOM, ege.sdamgia.ru/test editor?id=5902501
MOMYJIAIIUOHHOM U https://studarium.ru
9KOCHCTEMHOM YpPOBHSX
TecToBbIN KOHTPO/Ib MO TEMe https://resh.edu.ru/
«2K010rMA BUAOB U https://bio-

83 NonynsaLnin, 3Koaorus 0 ege.sdamgia.ru/test editor?id=5902501
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buocdepa — https://resh.edu.ru/

84 obmieraneTapHas 000JI09Ka 0

3emnu Yuenue B. 1.
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86 Kpyrosopots! BeniecTs u https://studarium.ru
OMOreOXUMHUECKUE [TUKIIBI
87 3oHaNBHOCTH OHOChEpHI. https://resh.edu.ru/
OcHoBHbIE OMOMBI CYILLIN
88 YcTouuBOCTh OHOCHEpHI M o
ege.sdamgia.ru/test editor?id=5902501
89 DKOJIOrM4eCKHe KPU3HChI U https://studarium.ru
WX IPUIHHBI
90 Bo3zaeiicTBue uenoBeka Ha https://resh.edu.ru/
o6uochepy
AHTpOHIIOreHHOE https://resh.edu.ru/
o1 BO3/EHCTBUE HA https://bio-
PaCTUTEIBHBIN U )KUBOTHBIN ege.sdamgia.ru/test editor?id=5902501
MHUP https://studarium.ru
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92 Oxpana npupozsl A
ege.sdamgia.ru/test editor?id=5902501
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OCHOBHBIE TPUHITUIIBI :
93 CTOWYUBOTO Pa3BUTHUS Itps./ /bio-
Y P ege.sdamgia.ru/test editor?id=5902501
YEJIOBEUECTBA U MPUPOJIbI https://studarium.ru
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Pammmonansaoe ]
https://bio-
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95 [IpomexyTouHas aTTecTanus 1 1 0

O06001IeHE 110
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O06001IeHME 10 TEME

98 «IIpoucxoxneHue yeioBeka 1 0 0
P A ege.sdamgia.ru/test editor?id=5902501
— aHTPOIIOT€HE3)
HTpOLIoTeH https://studarium.ru
O06001I1eHME 10 TEME https://resh.edu.ru/
«IKOoJ0THs — HAayKa O https://bio-

99 1 0 0 ) . .
B3aNMOOTHOIICHUIX ege.sdamgia.ru/test editor?id=5902501
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI VIS VUEHUKA

* buonorus, 11 knacc/ bopoaun I1.M., demviui I'.M., Cabmuna O.B.; noa pegakuueit
[Iymuoro B.K., Ipimmuna .M., AxkironepHoe o61ecTBo «3narenbeTBo

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
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OueHo4YHbIE MATEPHUAJIBI
KPUTEPUU U HOPMBbI OIIEHKH 3HAHUH OBYYAIOIIUXCH ITO BUOJIOTI'HU

OueHka ycmHno20 _omeema yuauiuxcs

OTtMmeTtka "5" cTaBUTCS B CiIy4ae:
1. 3HaHns, TOHUMaHHSA, TITYOUHBI YCBOGHUS 00YJarOIIUMCs Bcero 00hEMa MpOrpaMMHOTO MaTepraa.
2. YMEHUS BBLACISTH TNIABHBIE MOJIOKEHHUSI B U3YYEHHOM MaTepHualle, Ha OCHOBaHMM (PaKTOB U IPUMEPOB 00001IATH,
JieNIaTh BBIBOJbI, YCTAHABIUBATH MEKIIPEIMETHBIE M BHYTPUIIPEIMETHBIC CBSI3H, TBOPUECKH IIPUMEHSIET I1OJIyYCHHBIE
3HAHMSI B HE3HAKOMOM CUTYyallUH.
3. OrcyrcTBHE OMMOOK M HEJOYETOB PU BOCIPOU3BEICHUN H3YUYSHHOTO MaTepuana, pu yCTHBIX OTBETax
yCTpaHEHHE OTACIbHBIX HETOYHOCTEH ¢ IOMOIIBIO AOTIONMHUTEIBHBIX BOIIPOCOB YUHUTEINS, COOTIOACHUE KYABTYPbI
YCTHOM peyH.
OtmeTtka "4":
1. 3HaHKe BCero U3y4eHHOTO MPOrpaMMHOI0 MaTepHaa.
2. YMeHu BBIAETATH INIaBHbIE [TOJIOKEHHSI B U3Y4EHHOM MaTepHalie, Ha OCHOBaHWHM (DAKTOB U MPUMEPOB 00001IaTh,
JieNaTh BBIBOJbI, YCTAHABIUBATE BHYTPUIIPEIMETHBIE CBSI3H, IPUMEHATH ITOJyYSHHBIEC 3HAaHUS Ha MIPAKTHUKE.
3. HesnauntenbHble (HerpyOble) OIMOKH U HEOUYETHI TPU BOCIIPOU3BEICHHN U3YYEHHOTO MaTepHaia, COOMoIcHIE
OCHOBHBIX TIPaBHJI KYJIbTYpBl YCTHOH peyH.
OtMmeTtka "3" (ypoBeHb NMPENCTABICHNN, COUETAIOIINXCS C AIEMEHTAMI HAyYHBIX TIOHSATHH):
1. 3HaHMe M yCBOCHHE MaTepHalia Ha YpOBHE MUHHMAIBHBIX TPeOOBaHUH MPOTPaMMBbl, 3aTpyAHEHUE MTPU
CaMOCTOSITEJIbHOM BOCTIPOM3BEICHIH, HEOOXOANMOCTh HE3HAUUTEIIHLHOM MTOMOIIH MTPperoaaBaTerIsl.
2. YMeHue paboTaTh Ha ypOBHE BOCIPOM3BEACHHUS, 3aTPYAHECHUS IIPH OTBETAX HAa BUIAOU3MEHEHHBIE BOTIPOCHIL.
3. Hannuue rpy06oii ommOKH, HECKOJIBKUX HETPyOBIX MIPU BOCIIPOM3BEICHUN U3YYEHHOIO MaTepHaa,
HE3HAYUTENBHOE HECOOIOCHNE OCHOBHBIX MTPABUII KYJIBTYPhI YCTHOU pedu.
Ormerka "2'":
1. 3HaHMe ¥ yCBOCHME MaTepHralla Ha YpOBHE HI)KE MUHUMAJIbHBIX TPEOOBAHMH MPOrPaMMBl, OTAEIbHBIC
npeacTaBIeHus 00 U3y4eHHOM MaTepHale.
2. OTcyTcTBUE YMEHUI paboTaTh Ha yPOBHE BOCIIPOU3BEICHHMS, 3aTPYJHEHUS TIPH OTBETaX HA CTAHIAPTHHIC
BOIIPOCHI.
3. Hannuue HeCKONBKUX IPYObIX OMIMOOK, OOJIBIIOTO YMCIIa HETPYOBIX TIPU BOCIIPOU3BECHUN H3YUYEHHOTO
Marepuaa, 3HaYUTeIbHOEe HECOOIIOIEHNEe OCHOBHBIX MIPAaBWII KYJIBTYPbI YCTHOW pedu.
Ouenka evlnoIHeHUusA npaKmuyeckux (1adopamopusix) paoom
OtmMmertka ""S" cTaBUTCS, €CIIH yUEHUK:
1. I[IpaBUABHO OMpEAETII LIENb OTIBITA.
2. BemmonHun paboty B OJIHOM 00beMe ¢ cOOMI0AEHNEM HEOOXOAMMOM MOCIIE0BAaTEIbHOCTH IPOBEACHUS ONBITOB U
HU3MEPEHUM.
3. CaMOCTOSITEIILHO U PAllMOHAJILHO BhIOpAJT ¥ MOATOTOBMII JUISl OTIBITA HEOOXOIUMOE 000PYI0BaHHUE, BCE OIBITHI
MPOBEIT B YCIOBHSX U peXKUMax, 00eCIeUNBAIONINX MTOMyYSHUE PE3YIILTATOB U BEIBOJIOB C HAMOOBIICH TOYHOCTBIO.
4. HayyHO rpaMOTHO, JIOTHYHO OIKCall HaOMoaeHNs 1 c(hOpMYIMPOBaj BEIBOAKI U3 OIbITA. B mpeacTaBieHHOM
OTYeTE MPABUIBHO U aKKYPaTHO BBIMTOIHHII BCE 3aIKUCH, TAONUIBI, PUCYHKH, TPa(QUKH, BBIYUCICHUS U CIIENaT
BBIBO/IBL.
5. IlposiBisieT OpraHu3alMOHHO-TPYAOBbIE YMEHHs (IOAJePKUBAET YUCTOTY paboyero Mecra 1 MopsA0K Ha CTOJIE,
SKOHOMHO HCIOJIb3YET PACXOAHBIE MaTEepUAIIBI).
6. DKCIIEpUMEHT OCYIIECTBISIET 10 TUIAHY C YUYE€TOM TEXHHUKHU 0€30TTaCHOCTH M MPaBUJI pabOTHI C MaTepuaiaMu U
000py/IOBaHHEM.
OtmMmeTtka 4" cTaBUTCS, €CIIH yUEHUK:
1. OnBIT IPOBOAMI B YCIIOBHUSX, HE 00ECTIEUMBAIOIINX TOCTATOYHON TOYHOCTH N3MEPEHUH.
2. Wnm Gp11o AOMyIieHo ABa-TPH HET0UETa.
3. nu He Oonee ogHO# Herpy0Ooii OmMOKY 1 OJHOTO HEI0YeTa.
4. nu sKkcrieprMeHT NMPOBEJEH HE TIONMHOCTBIO.
5. Wy B onvcaHuy HaOIIOIEHUI M3 OTIBITA JIOMYCTHIT HETOYHOCTH, BBIBOJIBI CJIETIall HETIOIHEIE.
OtmMmetka ""3" cTaBUTCS, €CIH YUEHUK:




1. IlpaBUIIBHO OIIpEAEIII LIENb ONbITa; PAOOTY BHIIOJIHACT IPABUIBHO HE MEHEE YeM HAIlOJIOBUHY, OJHAKO 00bEM
BBIMTOJTHEHHOW YaCTH TaKOB, YTO MO3BOJIACT MOMYyYUTh HPABUIIbHBIC PE3YIIBTAThI M BEIBOIBI IO OCHOBHBIM,
MPUHIUIHAATEHO BXKHBIM 33/1a4aM paOOTHL.
2. N mon6op obopynoBanusi, 00bEKTOB, MAaTEPHAJIOB, a TAKKE PA0OTHI IO HAYAJy OIBITA MMPOBET C MTOMOIIIBIO
YUUTENIsl; UM B XOZIe IPOBEIECHHUS OIbITA U U3MEPEHUH OB JOIMYIIEHb! OLIMOKN B OIIMCAHMH HAOMNIONEHUH,
(hopMyaHpPOBaHIH BHIBOJOB.
3. OnbIT NPOBOAMIICS B HEPALMOHAIBHBIX YCIOBUAX, YTO IPUBEIIO K MOTYYEHHUIO PE3YJIbTaTOB C OOIbLICH
MOTPEITHOCTHIO; MITH B OTYETE OBLTH TOMYIICHEI B 00IIEel CIOKHOCTH He Oosiee AByX OMMOOK (B 3aIUCSX eIUHUII,
WU3MEpPEHHSX, B BRIYUCICHUSX, TpadrKax, TaOMUIax, cXxeMax, U T.1.) He IPUHIUIHAIBLHOTO ISl TaHHOH padoTh
XapakTepa, HO MOBIHUSIBIINX Ha PE3YJbTaT BHIMOTHEHNUSI.
4. lomryckaet rpyOyIo ommOKy B Xofle SKCIIEpUMeHTa (B 00BSICHEHUH, B 0(OPMIIEHHUHN PaOOTHI, B COOTIONEHUH ITPABIIT
TEXHUKHU 0€30MIaCHOCTH NP paboTe ¢ MaTepuataMu U 000pPYIOBaHHEM ), KOTOpasi HCIIPABIIAETCS M0 TPEOOBAHHIO
YUUTEJISL.
OtMmeTtka "2" cTaBUTCS, €CIIH yUYEHUK:
1. He onpenenut caMOCTOSITENBHO LEJIb OIBITA; BHIIOJIHII paboTy HE MOJHOCTHIO, HE TOATOTOBUII HYXKHOE
o0opyaoBaHue U 00bEM BBITOTHEHHON YacTH pabOThI HEe MO3BOJISIET ClIENIAaTh MPAaBUIIBHBIX BEIBOIOB.
2. Vinu onbITHL, M3MEPEHUs, BEIYHCIICHNS, HAOIIOACHUS TPON3BOAMIINCH HETPABIIILHO.
3. Wnu B xone paboTHI M B OTYETE OOHAPYKUINCH B COBOKYITHOCTH BC€ HEAOCTATKU, OTMEUEHHbIE B TPEOOBaHMAX K
ouenke "3".
4. lomryckaet nge (1 OoJiee) rpyObie OIMUOKHU B XO/I€ IKCIICPUMEHTA, B O0BSICHEHUH, B 0O(OPMIICHUHU pabOTHI, B
COOIIOCHNY TIPaBWJI TEXHUKH O€301MacHOCTH TpH padoTe C BEIeCTBAaMH U 000pyIOBaHHEM, KOTOPBIE HE MOXKET
HCTIPaBUTh AAXE MO TPEOOBAHUIO YUUTEIS.
OneHka caMOCTOATEIbHBIX MHCbMEHHBIX U KOHTPOJIBHBIX PadoT.

Otmerka "S" cTaBUTCS, €CIIU YYEHUK:
1. Bemoxann paboTy 6€3 omnOoK 1 HETOYETOB.
2. Momyctuin He OoJiee OAHOTO HeJoUeTA.
OTtMmeTtka ""4" CTaBUTCS, €CJIM YYCHHUK BBITOJHWI PabOTy MOJHOCTHIO, HO JIOMYCTHJI B HEH:
1. He Goree omHOI HErpyOoOii OMIMOKHU ¥ OHOTO HEIOYeTa.
2. Wnun He Gonee NBYX HEJOUETOB.
Otmetka "3" cTaBUTCSA, €CIIM YUSHHUK MTPABUIBHO BHIOIHUI HE MeHee 2/3 paOoThl HITH Oy CTHIL:
1. He Gormee nByx rpyObIX OMIMOOK.
2. nu ve Gonee ogHOM rpy00il 1 0fHON HETPYyOO# OIMMOKH U OHOTO HEJAO0YeTa.
3. Wnu He Oonee AByX-TpeX HErPyObIX OLIMOOK.
4. nu omHOM HEerpyOo#i onmiOKY U TPEeX HETOYETOB.
5. Vnu ipu OTCYTCTBUM OLIMOOK, HO IIPU HATMYHMK YETHIPEX-TISITH HEJJOUYETOB.
OtMmeTtka ""2" cTaBUTCS, €CIH yUYEHUK:
1. lomycTrin 9uciio ommOOK M HEJI0UETOB MTPEBOCXOJISIIEE HOPMY, MPH KOTOPOH MOXET ObITh BHICTABIICHA OLICHKA
"3"
2. Wnu ecnii IpaBUIIBHO BBITIOITHIII MEHEE MOJIOBUHBI paOOTHI.
OuneHka TecTOBBIX padoT.

TecTsl, cocTOSIIINE U3 TISITH BOIPOCOB MOXKHO HMCIIOJIB30BATh MOCIIE U3yUEHHs Ka10ro MaTepuana (ypoka). Tect u3
10—15 BompOCOB UCTIONB3YeTCA IS IEpUouIecKoro KoHTpods. Tect n3 20—30 BompocoB HEOOXOAUMO
WCTIOJIb30BATH JJISI UTOTOBOTO KOHTPOJISL.

IIpu onleHMBaHUY UCTIONIB3YETCS CIASAYIONIAs IIKaIa: s TECTa U3 MATH BOIIPOCOB
HET OIIUOOK — OLIEHKA «5%;

OJIHA OIIMOKA - OLIEHKA «4»;

JIBE OIIIMOKH — OLIEHKA «3»;
TPH OIIMOKU — OIEHKA «2».
Hns Tecta u3 30 BOmpocos:

25—30 npaBUIIEHBIX OTBETOB — OIICHKA «5»;
19—24 npaBUIIBHBIX OTBETOB — OIICHKA «4»;
13—18 npaBUIIBHBIX OTBETOB — OIICHKA «3»;
MeHbIIe 12 IpaBUIILHBIX OTBETOB — OIIEHKA «2).
Ouenka pedepara.



Pedepar oreHuBaeTCs 10 CACAYIOIIMM KPUTEPHUAM:® COOIONCHIE TPEOOBaHMI K er0 0(OPMIICHHUIO; HEOOXOAUMOCTh
Y JIOCTAaTOYHOCTH YIS PACKPHITHS TEMbI IPUBEJCHHOM B TeKCTe pedepara HHPOpPMAIUY;

YMEHUC o6yqaromeroc51 CBO60I[HO n3jaratb OCHOBHBIC UJICH, OTPAKCHHLIC B pe@epaTe; CITOCOOHOCTD o6yqa101uer0051
TMOHATH CYTb 3a/JlaBaCMbIX YJICHAMU aTTeCTallMOHHON KOMHCCHH BOIIPOCOB U C(I)OpMYIII/IpOBaTB TOYHBIC OTBCTHI Ha
HHUX.

KoHTpo/ibHO-U3MepuTe/IbHbIE MATEPHAJIbI
BxonHasi KOHTpoJIbHasi pa6oTa Mo OUOJIOTruu
Bapmuanr 1
A1l. Kakas Hayka u3y4daeT BIMSHHE 3arpsi3HEHUN HA OKPYXKAIOIIYI0 cpeny?
1) anaromus
2) TeHETHKa
3) OoraHuKa
4) sKonorus
A2. Kakas kieTrouHass CTPYKTypa IO CBOed (YHKIIMM HAMOMUHACT TaMOXXHIO B COBPEMEHHOM
rocynapcrse?
1) xnerounas memOpaHa
2) 1MroIIa3Ma
3) BakyoJb
4) sapo
A3. YIeBopl B OpraHU3Me YeJIOBEKa OTKIIABIBAIOTCS B 3aI1ac B
1) meYeHH U MBIIIIAX
2) TOJIKOXKHOM KJIeTYaTKe
3) momKeTyI0UHOM Kee3e
4) cTeHKaX KUIICYHHUKA
A4. T'puOBbI BBIACTSIOT B OTJCILHOE IIAPCTBO IIOTOMY, YTO OHU
1) pa3MHOXAIOTCS CIOPaMu
2) HEMOJBHXHBIC FeTePOTPODBI
3) HecmocoOHBI K (POTOCHHTE3Y
4) COCTOAT M3 KJIETOK, HE HMEIOIIUX SI/IEP
AS. bopn0a 3a cymiectBoBaHNE Hau0oOJIE€E OCTPO MPOTEKAET MEKITY
1) cocHamu B COCHOBOM JIECY
2) JHCHIICH U BOJIKOM
3) aKynoil u peIOaMH IPHIHITIATIAMA
4) O6enpIM TprOOM U TyOOM
A6. [Tpu MamOKpOBHH Y U€TOBEKAa YMEHBIIAETCS KOJTMYECTBO
1) anTuTeN
2) INeHKOIUTOB
3) ¢ubpuHOreHa
4) rtemorioOuHa
A7. YenoBeky ¢ IpU3HaAKaMH IIHHTH BBI OBl TOPEKOMEHI0BAJIH JIOOABIIATH B THIIY



1) 3epHOBKH 3J1aKOB
2) YepHYIO CMOPOIHMHY
3) medYeHb TPECKU
4) SAWYHBIA KEITOK
AS8. Kakoii xapakrep HOCST B3aUMOOTHOIICHUS THAP U JaQHUMN, )KUBYIIUX B Bogoeme?
1) cum6mo3
2) XHWIHHK — KepTBa
3) mapa3uT — X035UH
4) KOHKypEHIIHS
A9. Onpenenure NMpaBUIbLHO COCTABICHHYIO MUILEBYIO IIEMb.
1) Menkue neBYre NTUIBI — HACCKOMBIC — TIOJIIPHBIC COBBI — PACTCHUS
2) HacekoMble — pacTeHHs — MEIIKHE [IEBYKME TTUIBI — TOJIIPHBIC COBBI
3) IlonsipHbIE COBBI — MEJIKHE TICBYME MITUIIBI — PACTCHUSI — HACEKOMBIC
4) PacTeHHs — HACEKOMBIC — MEJIKUE TTEBUUE MITHIIBI — MOJISPHBIC COBBI
A10. Kakoe mpocreiiliiee Ha CBETY MMUTAETCS KaK aBTOTPO(, a B TEMHOTE — Kak rereporpod?
1) 3eneHas sBIVIEHA
2) xJopeinia
3) xJlamMHIOMOHAA
4) wunbpy30pus-TypenbKa
All. XuTUHOBBIN MTOKPOB BBIMONHSET (DYHKIUIO CKEJIETa y
1) MoOJUTIOCKOB
2) TPECMBIKAIOIIMXCS
3) WICHHCTOHOTHX

4) KoJIBYaTHIX YepBEi
Al2.
Bribepure nmpaBMIIbHYIO MTOCIIEIOBATEIBHOCTD MEpeaay HHPOPMAITUH B ITPOIEcCe CHHTE3a Oeka B
KJIETKE.
1) JHK — undopmanuonnas PHK — 6emnox
2) JTHK — tpancnopraas PHK — 0enok
3) pubocomansHas PHK — Ttpancnopraas PHK — Genok
4) pubocomanbhas PHK — JIHK — tpancnopraas PHK — 0enok
B13. Bribepute B IpUBEICHHOM HIKE CIIMCKE TP OTIMYMS PACTCHUHN OT KUBOTHBIX U
3aMUIINTe UUQPBI, 10]T KOTOPHIMU OHU YKa3aHBI.
1) Hamuune opOPMIICHHBIX S/IEP B KJIETKaX OPraHU3MOB
2) MHOXKECTBO OJMHAKOBBIX BHEIIHHX OPTaHOB
3) npIxaHue
4) Manasi MOIBUKHOCTD
5) poct B TeueHHE BCEil KU3HU
6) reTepoTpodHBbIii CIOCOO MUTAHUS

B14. YcTaHOBUTE COOTBETCTBUE MEXK/Y XapaKTEPUCTHKON Pa3MHOKEHHSI U €r0 CIIOCOOOM.

XAPAKTEPUCTHUKA PABSMHOKEHUA CI1IOCOB
A) TIpoucxoaut ¢ MOMOIIBIO OPTaHOB, UX YacTeil U OTAETBHBIX KIETOK 1) Becmonoe
b) OcymectBnsiercs npu y4acTUH raMeT 2) TlomoBoe

B) HoBble opranu3Mbl COXpaHsIOT OOJBIIOE CXOJCTBO C MATEPHUHCKUM

I') Hcnonb3yeTcs 4en0BEKOM JUIsl COXpaHEHUsI Y TOTOMCTBA LIEHHBIX
MCXOJHBIX IPU3HAKOB

J1) HoBble opraHu3Mbl pa3BUBAIOTCS U3 3UTOTHI

E) IloromcTBO coueraeT B cebe MpU3HAKU MaTEPUHCKOTO U OTI[OBCKOTO
OpraHU3MOB



A B B r i E

B15. YcranoBuTe nocnen0BaTebHOCTh COTOTYMHEHNS CUCTEMATUYECKUX KaTerOpuil y

IpeacTaBUTeNIel XOpIOBbIX )KUBOTHBIX, HAUMHAS C HauOoJbIIel. B oTBeTe 3anuimre cOOTBETCTBYIOLLYIO
IIOCJIEZI0BATENILHOCTh OYKB.

A) Bun 3asm-6emnsk

b) CemetictBo 3aii1is

B) Tun XopuoBbie

I') Knacc Mnekonuraroiue

) Otpsin 3aiitieobpa3Hbie

Bxoanas KOHTPOJIbHas1 1o 0MO0JI0ruHU

Bapuanr 2
Al
Kakas Hayka kiaccuuIupyeT OpraHu3Mbl HA OCHOBE UX POACTBa?
— Dxoorus
— Cucremaruka
—  Mopdodonorus
— ITaneonTomorus
A2

Kaxkyro Teoputo chopmynupoBanu nHemenkue yuenoie M. lneitnen u T. 1IBann?
1) DBomonuu
2) XpOMOCOMHYIO
3) Kierounyio
4) Ownrorenesa
A3
3aracHbIM YTJICBOJIOM B JKUBOTHOW KJICTKE SIBIISICTCS
1. Kpaxman
2. T'nmukoren
3. Xutun
4. llemrronosa
A4
CKOJIBKO XpPOMOCOM B TIOJIOBBIX KJIETKAX TUIOIOBOM MYXH JPO30(HIIBI, €CTU B €€ COMAaTHISCKUX KIIETKAX
COLEPKUTCH & XpOMOCOM?

1. 12
2. 10
3. 8
4. 4

AS

BcerpanBanue cBoeit HyknenHoBou kucinotel B JJHK kneTkn-xo3smHa oCymecTBIsSIOT
1) Baxrepuodaru
2) XemoTpodbl



3) Asrorpods
4) IlmanobakTepuu

A6

[TosoBOE pa3sMHOXKEHHE OPraHU3MOB BOJIIOIMOHHO OO0JIee IPOTrPECCUBHO, TAK KaK OHO
1) cmocoOCTBYeT X MIMPOKOMY PACIPOCTPAHCHHUIO B IPUPOJIE
2) obecreurBaeT ObICTPOE YBEIMUCHHE YHCICHHOCTH
3) crmocoOCTBYET NOSBICHHUIO OOJIBIIOTO Pa3HOOOPa3Usi TEHOTUIIOB
4) coxpaHseT FeHETUYECKYI0 CTaOUIIbHOCTh BUA

A7

Kakue GakTepuu ylydqiiarT a30THOE MUTAHUE PACTECHUM?

2. OpoxeHHS

3. KIIyOEHBKOBBIE

4. YKCYCHOKHCIIbIE

5. camporpodHbie

A8

[ToazemHbIl MOOET OTIAMYACTCS OT KOPHS HAJTMYHEM y HETO
1) mouex
2) 30HBI pocTa
3) cocynos
4) KopsI

A9
PacTtenus oraena mokpbITOCEMEHHBIX, B OTJIMYUE OT FOJIOCEMEHHBIX
1) uMEIOT KOpEeHb, CTEOCITb, JIUCThS
2) HMEIOT LIBETOK U ILJIO[
3) pa3sMHOXKAIOTCS CEMECHAMM
4) BBICIAIOT B aTMOC(hepy KUCIOpo B mporecce (OTOCHHTE3a
Al10
Kakolif BUTaMuH ciiefyeT BKIIOUUTh B pallMOH YelI0BEeKa, 4YTOObI HE 3a001€Th LINHTON?
1. A
2. Be

3. C
4. D
All

SIpycHOE pacroioKeHHe PACTCHUH B JIeCy CIIYXKUT MPUCTIOCOOIICHUEM K
1) mepekpecTHOMY OIBLICHUIO
2) 3ammTe OT BeTpa
3) WUCMOIB30BAaHHIO YHEPTUH CBETA
4) YMEHBILICHUIO UCTIAPEHHS BOJIBI
Al2

Kakoii IMMPOLCHT HYKJICOTUAOB C IUTO3UHOM COLACPIKUT I[HK, €CJIH 1071 €€ aJCHUHOBBIX HYKJICOTUIOB

cocrasisger 10% ot ob1tero yucia?
1) 40% 2)45% 3)80% 4)90%

B13

Bri6epuTe Tpu BEpHBIX OTBETA U3 ILIECTH

buonornueckoe 3HaYeHNE ME03a 3aKIIFOUAETCS B
1) mpenoTBpaIIeHUH YIBOCHHS YHCIIa XPOMOCOM B HOBOM TTOKOJICHHH
2) 00pa30oBaHMH MYXCKUX M KEHCKUX TaMeT



3) o00pa30BaHUU COMATHUYECKUX KIICTOK

4) Co31aHUU BO3MOXKHOCTEH BO3HMKHOBEHHSI HOBBIX T€HHBIX KOMOWHAIMI
5) yBeNIMYEHUH YHCIIA KIETOK B OPraHUu3Me

6) KpaTHOM yBeJMYCHHH HAbOpa XpOMOCOM

B14. BcraBbre B TEKCT NPOIMYILEHHBIE TEPMUHBI U3 IPEAJIOAKEHHOTO CIMCKA, UCIIOJb3Ys AJIS 3TOTO
u(poBbie 0003HAYEHUSI. BBINUIINTE MOTYYHBIIYIOCS TTOCIE0BATEIBLHOCTD U MP.
HacnencTtBeHHOCTh — 3TO CBOMCTBO OPraHM3MOB II€peJaBaTh IPHU3HAKU ITOTOMCTBY M3 IOKOJICHHSA B

MOKOJICHHE. DJeMEHTapHasi €IMHUIA HACJEICTBEHHOCTH — 3TO . COBOKYITHOCTB
BHEITHUX NPU3HAKOB OpraHu3Ma — 3TO . Ilepemaua mpu3HAKOB HPOHUCXONUT B
IPOLIECCE PA3MHOKEHHUS.
[TEPEYEHb TEPMHHOB:
1 — xpomocoma, 2 — reH, 3 — myTanus, 4 — penorturn, 5 —HOpMA peakuu, 6 — ruOpu

B15

YcraHoBHTE, B KAKOM XPOHOJIOTUYECKOM 1TOCIEI0BATEIbHOCTH MOSBUIMCH Ha 3€MJI€ OCHOBHBIE I'PYIIIIBI

pacTeHuM.

A) 3en€Hble BOAOPOCITU

b) xBouieBuaHbIE

B) cemenHbIe ManopoTHUKH

I') punnoduter

J1) ronoceMeHHbIe

Kpumepuu ouenueanus: 16-18 6annoe — «5» 13-15 6annoe - «4» 9 — 12 6annos — «3» Menee 8 — «2»

KonrtposbHas padora Nel «buosnorns kak Hayka. MeToabl HAYYHOI0 NMO3HAHUS», «XUMHYCCKHI
COCTAB KJIETKI»

Yacrs 1.
Bei0epuTe oayH NPaBUIbHBINA OTBET

Al
Bricmum ypoBHEM OpraHW3alny KU3HU SIBISIETCS:
) o N o

1) 6uochepHsiii;  2) OMOreOLEeHOTUUECKU; 3) momyJsIMOHHO-BUIOBOH;  4)

OpTraHU3MEHHBIN;

A2

JKuBble ccTeMBl CUUTAIOTCS OTKPBITBIMU, TIOTOMY YTO:
1) moCTpOEHBI U3 TeX Ke XMMUYECKHX 3JIEMEHTOB, YTO U HEKUBbIE CUCTEMBI;

& . . o o
2) 0OMEHMBAIOTCS BEILIECTCBOM, SHEPrHel U MHH(popMalMel ¢ OKpYKatoLIel cpeoi;

-~

3) obmamaroT CroCOOHOCTHIO K afanTaIliy; 4) ctocoOHBI PA3MHOKATHCS,

A3

@DaKT Ce30HHOH JTMHBKH y dKUBOTHBIX YCTaHOBIICH:

&
1) sKCIIeprMeHTaIbHO; 2) ¢ IOMOIIIbIO HAOTIOICHHS,

I
3) CPaBHUTCIbHO-UCTOPHUYICCKU, 4) C MOMOIIBIO MOJCINPOBAHUA O6’beKTa;



A3
I/I3yquHe 3aKOHOMepHOCTef/’I IMOABJICHUA U PA3BUTHA OPTaHU3MOB BBIAICHAIOTCA € IIOMOIIBIO MCTOAA:

o~
1) HaOnronenusi;  2) SKCIEPUMEHTA;
&
3) MogenupoBanus;  4) UCTOPUUECKOTO;
A4
[IpuMepoM aKTMBHOTO HOHHOTO TPAHCIIOPTA SIBIISETCS:
v . O o
1) paboTa HaTpUli-KaIUEBOTO HACOCA; 2) nucdy3ust BoasI Uepes Mopbl KICTOYHOH CTEHKY;
T o
3) nuddy3us KucIopoaa NPy IbIXaHUH; 4) ¢punpTpanrs KpoBU B IOYEYHOH KaICyIie;
A5
VY nereit pa3BUBACTCs paxuT IIPU HELOCTATKE:
) v . .
1) mapranna u xxene3a;  2) Kanublws U ¢pochopa; 3) Meau v LUMHKA;  4) cepbl U a30Ta;
A5
[Tpu 3amep3aHnu BOJbI PACCTOSTHUE MEXK]LY MOJIEKYJIaMU:
) is - -
1) ymenbInaercs;  2) yBeIMUUBACTCS; 3) He u3MeHsiercs;  4) cHayaja yBeJIMYMBAETCH,
MOTOM YMEHBIIIAETCS;
A6
Bopa o6nagaer ciocoOHOCTBIO PaCTBOPSTh HOHHBIE BEIIECTBA IOTOMY, UTO:
) i* i -
1) OHa COAEPXKUT UOHBI;  2) €e MOJIEKYJIbI ITOJIPHBI; 3) OHa COEPKUT KUCIOPOJ;  4) aTOMBI

B €€ MOJICKYJIaX COCANHCHBI KOBAJICHTHBIMU CBA35IMU,

A7
YacToTy cepieUHbIX COKPAIICHUN CHUKAIOT MPENapaThl:

& C s 'S
1) kamus;  2) kaneuus;  3) Hatpusi;  4) Maruus;

A8
VYraeBos! pu GoTOCHHTE3E 00pa3yr0TCs U3:
© oum0" 2)cornHz® 3)COmH0;" 4)COrnHCOs;
A9
B kakom ciyyae mpaBUIbHO HanucaHa GopMyJia IIIOKO3bI:
- - v T
1) CsH120s;  2) CeH1006;  3) CeH1206; 4) CeH120s;
Al0
CBs131, KOTOPBIE YIEPKUBAIOT MIEPBUYHYIO CTPYKTYPY O€JIKa, Ha3bIBAIOTCS:
1) BomOpOaHBIMY; € 2) HGHTI/IJIHI)IMI/I;r— 3) FI/I)IpO(l)O6HBIMI/I;r— 4) nucynb(QUAHBIMY;
All
OTTOpPKEHUIOOPTaHOB U TKaHEH MPH UX MepecaaKe OT OAHOTO OpPraHu3Ma APYroMy CIIOCOOCTBYIOT:

1) TpaHciOpTHBIE 6em<1/1;r 2) dbepMeHTHI; e 3) IMMYHOTTIOOYJIHHBI; C 4) cTpouTenbHbIe OENKHU;



Al2
Jliist nedenus TsoKeNbix (opM caxapHoro quadera 60IbHBIM HEOOXOUMO BBOIHTH:

& C C
1) remorno6us; 2) UHCYJINH; 3) anTHTENA; 4) TJIUKOTEH;

Al3
OT nocneaoBaTebHOCTH HYKJICOTHI0B B MoJiekyiie JIHK 3aBucur:

1) BTOpuYHas ¥ TpeTUYHAs CTPYKTYpHI OeTIKa; @ 2) mepBUYHAs CTPYKTypa OenKa;

3) ueTBepTHYHAs CTPYKTYypa Oeka; O 4) Bce CTpYKTYypbI Oelnka;

Al4
Monomepamu JIHK u PHK siBiisttorcs:

-~
1) a3oTHUCTBIC OCHOBaHMS;  2) I€30KCHpHO03a 1 pubo3a;

&
3) azoructeie ocHOBaHU U (ocharHbie Tpynnbl;  4) HYKJICOTHIBL,
Al5

K MECTY CMHTC3a NOJUIICIITUAa AMUHOKHUCIIOTBI JOCTABJIAIOT!:

® epHK" 2)wPHK" 3)pPHK"  4) JHK;

Yacrts 2.

B1

Bri6epuTe TPH NPABUILHBLIX 0TBETA

KakoBbI CBO#CTBA, CTpOCHHE U (DYHKIIUH MOJINCAXAPUIOB B KIICTKE:

v [
1) BBITTOJTHSIOT CTPYKTYPHYIO U 3aacaronlyio () yHKIIHH; 2) BBITIOJIHAIOT KaTATUTHYECKYIO U

TPAHCHOPTHYIO PYHKIINH;

v I L .
3) cOCTOSAT U3 MOHOCAXapHUIOB; 4) coCTOST U3 AMUHOKHCIIOT; 5) pacTBOpSIOTCS B BOJIE;
6) HE PacTBOPSAIOTCS B BOJIE;

B2

BbiOepuTte Tpu NpaBUJIbHBIX 0TBETA

K OGenkaMm oTHOCATCS:
[w

B3
3anoiHUTE MPOIMYCKH B TEKCTE.
Mounekyna Boasl KaK aTOM KHCJIOpOJa JIEKTPOOTPULIATENIBHEE aTOMa BoiopoAa. Mexy aToMoM
KHCJIOpPOJ1a OJTHOM MOJIEKYJIBI U aTOMOM MOJIEKYJIbl BOJIBI 00pa3zyeTcs

[TonsipHOCTBIO MOJIEKYH BOABI OOBACHSAETCS €€ CIOCOOHOCTD JPYTHUE COETNHEHUS.
MHo3xecTBO c1abbIX BOJOPOJIHBIX CBA3€H 00ecreunBaeT Tak1e CBOMNCTBA, Kak u .
MaxkcumanbHyI0 INIOTHOCTB Bojia uMeeT npu Temreparype  °C. Ilostomy nen Bozsl. [1o
OTHOIICHHUIO K BOJIE BCE BEILIECTBA JAEIATCS Ha u
B4
YcTaHOBHTE COOTBETCTBUE, BCTABUB BMECTO IIPOIYCKOB CJI0BA U3 TPETHEH CTPOUKH.
1) 6eoK — aMUHOKHCIIOTa = — HYKJIEOTU]
2) AT® — sHepreTudeckast yHKIMS = LIEJUTI0JI03a —
JHK ,kpaxmai, munui, TI0Ko3a, pepMeHT, KaTaJuTh4yecKas, CTpYKTypHasi, paCTBOPUTEIbHAS,
UH(pOpMaIlMOHHAS.

1) aJ'IB6yMI/IHI>I;p 2) aMI/masz;'_ 3) FHI/IKOFGH;I_ 4) XI/ITI/IH;p 5) FI/ICTOHI)I;r 6) X0JecTepuH;




BS
3aIoIHUTE MIPOITYCKHU B TEKCTE.

B pe3ynbrare B3auMOACHCTBHS Pa3IUYHBIX OCTATKOB CHHMpAIM30BaHHASA MOJIEKYJ1a Oenka
o0pazyet CTPYKTYPY, KOTOpPasi, B CBOIO OUYEpPE/lb, 3aBUCUT OT CTPYKTYPBHI,
T. €. OT AMUHOKUCIIOT B MoJieKkyse Oenka. CyObe AMHHUIIBI HEKOTOPBIX OSIKOB 00pasyroT

cTpykTypy. [IpuMepom Takoro Oenka sBiseTCs
3agaHue ¢ OTKPBITBIM 0TBETOM
C1l
W3BecTHO, 4TO NpU MOBBIIEHUH TEMIIEPATYpPhl CKOPOCTh XMMHUECKOHN peakliuy JOJbKHA Bo3pacTaTh. Kak
OOBSICHUTB, YTO B )KUBBIX CUCTEMAaX 3TO IIPABUJIO BBIIOJIHAETCS TOJIBKO JI0 ONpeneneHHoro npeaena — 40
—45°C?
C2
Kak cTtpoenue yriieBoioB cBsi3aHO C UX (pyHKIHsIMH?
C3
Kakwne xapakTepucTHKH KHBOTO CBsI3aHBI CO CBOMCTBAMH OEITKOB?
C4
OOBbsicHUTE AaHHBIE TpadyKa 3aBUCHMOCTH CKOPOCTH (PepMEHTATUBHON PEAKIIUU aMUJIa3bl CIIFOHBI OT
TeMIIepaTyphbl

v

&~

v

10 20 30 40 50 60

C5

OO0BsicHUTE BBRIpaOKEHHE: “YTIEBOABI — CaMbIe PACIIPOCTPAHEHHBIE OPraHNYEeCKUe BElecTBa Ha 3emiie”.
Kpurtepuu onenuBanusi: «5» (30-35 6amaoB) «4» (23-29 6amioB) «3» (15-22 6amnoB) «2»

(14 u menee).

KonTpoubsnas padora Ne2 no teme « CTPyKTYPHO-(DYHKIMOHAJIbHASI OPTraHU3aLHUs KJIETOK
3YKapHoT U Npokapuor», 10 kiaace
1 BapuaHT
Yacts A

K xaxaoMy 3a1aHnIO 4acTl A JaHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJJUH BEPHBIM.
Bri6epuTe BepHbIii, 110 BallleMy MHEHHIO, OTBET.

Al.Hayka, nu3yuaromias KJI€TKy Ha3bIBa€TCs
1). ®uznonoruei 3). Anaromueit

2). Hutonoruei 4). Dmbpuonoruei

A2.Kakoli yueHsli yBUIET KJIETKY C IOMOIIIBIO CBOETO MUKpOCKOMa?
1) M. lInetinen 3). P.T'yk
2) T.llIBauu 4). P. BupxoB



A3.DnemeHTapHas OUOIOTHYECKasi CUCTEMa, CITOCOOHAsI K CaMOOOHOBIICHHIO, - 3TO

1). Knerounslii nentp 3). [loakoxkHast >KMpOBas KJIeTYaTKa
2). MpIieyHoe BOJIOKHO cep/ia 4). IIpoBoasinas TKaHb PACTCHHS

A4.K npokapuoTraM OTHOCSITCS
1). Onones  2) Hlamnunubon 3). Kumeunas nanouka 4). ndyzopus-tydenpka

AS5.OCHOBHBIM CBOMCTBOM IIJIa3MaTHYECKOW MEMOPAHBI SABISETCA

1). [lonHas npoHUIIaEMOCTh 3). U3buparenbHas MpOHUIIAEMOCTD
2). [lonHas HEMPOHUIIAEMOCTD 4). 30uparenbHas MOIyNPOHUIIAEMOCTh

A6.Kakoli BuJ TpaHCIIOpTa B KJIETKY MJIET C 3aTPaToi dHEeprun
). Auddy3us 2). Ocmoc  3). [TunoIMTO3 4). Tpancnopt HOHOB

A77.BHyTpeHHss NONY)KUKask Cpelia KIETKH - 3TO
1). Hykneomnasma  2). Bakyosns  3). Llutockener 4). Muronna3zma

A8.Ha xakom pucyHKe H300paxeHa MUTOXOH/IPHSI

A9.B pubocomMax B OTJIMUHKE OT JIU30COM MPOUCXOAUT

1). CunTe3 yrieBoJoB 3). OxucneHne HyKJIEUHOBBIX KUCIOT
2) Cunre3 OenKoB 4). CuHTE3 JUIUI0B U YTIICBOIOB
A10. Kaxkolt opranons nmpuHUMAaeT ydyacTue B JEIECHUU KIETKH
1). utockener 4) KnetouHslif IeHTp
2). Llentpuons 5). Bakyons
All. lNanmonHpIi HAGOP XPOMOCOM HMEIOT
1). XKupossie kneTku 3). KieTku citoHHBIX XkKele3 YelloBeKa
2). CnopaHruu imcra 4). SliitiekneTky roiayost 1 BOpPOObs
Al2. B cocraB XpoMOCOMBI BXOJAT
1) JHK u 6emoxk 3). PHK u Gemoxk

2) JHK u PHK 4). benok u ATO




Al3. I'1aBHBIM CTPYKTYpPHBIM KOMIIOHEHTOM Spa SBJISIETCS

1). Xpomocomsl 3). Anpbiuku
2). Pubocomsl 4). Hykneomna3zma
Al4. ['pubHas kieTka, Kak U KieTka OakTepuil
1) He umeer saepHOii 000J0YKH 3). He umeer xsoporuiactoB
2) HmeeT OQHOKICTOYHOE CTPOECHUE TeIa 4). ImeeT HeKJIETOYHBIN MHUIICITUIA
AlS. JIByxMeMOpaHHOE CTPOCHHUE UMEIOT OPTaHEIUIbI:

1) smapo, IIACTUIBI, MUTOXOHIPHH

2) MHTOXOHPHH, TU30COMBI, PHOOCOMBI
3) xommrekc IN'oabmku, DI1C

4) KJIETOYHBIN LEHTP, )KI'YTHUKH, PECHUYKH

Al6. Paciiernsiienue OpraHM4eCKUX BEIIECTB M MEpPepadOTKa CTPYKTYP KIIETKH MPOUCXOIUT C
y4acTHEM:
1) smpa 2) MHTOXOHJPHI
3) kommekca ['oabmKu 4) nauzocom
Yacrs B

B1 YcranoBure cooTBEeTCTBHE MCKIY 0COOEHHOCTAMU CTPOCHHUA, (bYHKHI/Ieﬁ H OpraHOuaOM KIICTKH

OcobeHHOCTH CTPOCHHUS, PYHKITUN Opranoun
A). Paznuuaror MeMOpaHBbI I1aIKMe U IIEpOXOBaThIe 1). Kommekc I'onbmxu
B). O6pa3ytoT ceTh pa3BEeTBICHHBIX KaHAJIOB U MOJOCTEH 2). OIIC

B). O6pa3ytoT yruiomeHHble HUCTEPHBI U Bakyosn 7). YuacTByeT B cuHTe3e O€JIKOB, )KUPOB

). ®opMHUPYIOT TU30COMBI

A b B r i

Bbi0epuTe Tpu BepHBIX 0TBETa U3 IIECTH

B2 MaiiTe xapakTepucTuKy Xjoporuiactam?

1). CocTouT U3 MIIOCKUX LUCTEPH 4). Conepxut coro monexyny JJHK
2). Umeet ogHOMEMOpaHHOE CTPOSHUE 5). YuactBytoT B cunteze ATD
3). Umeet nBymMeMOpaHHOE CTPOEHUE 6). Ha rpanax pacnosaraercst XJ10pogpuiit

B3 Yem pacTuTenpHas KJIE€TKa OTIMYAETCS OT KUBOTHOM KIIETKH?
1). imMeeT BaKkyoJInb ¢ KJIETOYHBIM COKOM 2). KneTouyHasi cTeHKa OTCYTCTBYET

3). Cioco6 nutaHust aBTOTPOGHBIN 4). Vmeet KIETOYHBIN LEHTP



5). Mmeet XJI0poIiacTsl ¢ XJI0popriuiom 6). Cioco6 nmutaHus reTepoTpodHBIN
Yacts C
JlaiiTe cBOOOAHBIN pa3BEPHYTHIN OTBET HA BOIMPOC.

C1 Kaxkoe 3HaueHue A GOPMUPOBAHUS HAYYHOTO MHPOBO33PEHUS HMEIIO CO3JJaHUE KIIETOYHOM
Teopun?

C2 Kaxkas B3aumocBs3sb cymiectByeT Mexay D1IC, kommiekcoM ['onbxu 1 auzocomamu?
C3 Kakoe nperuMyIiecTBO JaeT KJIETOUYHOE CTPOCHUE )KUBBIM Opranu3mam?

C4 Haiigute ommOKH B MPUBEACHHOM TEKCTE. YKaKUTE HOMEpa MPEI0KEHUH, B KOTOPBIX C/IETaHbI
OIMOKH, UCTIPABHTE HX.

1. bakTepuu rHUEHUS OTHOCST K 3YKapHOTUYECKUM OpraHu3Mam. 2). OHU BBIIIOJIHAIOT B IPUPOAE
CaHUTAPHYIO POJIb, T.K. MUHEPAJIU3YIOT OPraHU4ecKre BemecTB. 3). DTa rpymnmna 6akTepuil BCTymaeT B
CUMOMOTHYECKYIO CBSI3b C KOPHAMHU HEKOTOPBIX pacTeHuil. 4). K 6akrepusM Takke OTHOCAT MPOCTEHIINX.
5). B GnaronpusiTHbIX yCIOBUAX OAKTEPUU PA3MHOXKAOTCS MIPSIMBIM JICJIEHUEM KIIETKH.

KontpoabHnas padora Ne2 mo reme «CTpyKTYPHO-QYHKIMOHAIBbHASI OPTaHU3AIUs KJIETOK
IYKapuoT U NPOKapuoT», 10 Kki1acc
2 BapuanT Yactp A

K xaxaoMy 3a1aHnIO 4acTH A JaHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJUH BEPHBIM.
Bribepure BepHBIH, 110 BalieMy MHEHHUIO, OTBET.

Al.Iluronorus — 370 Hayka, uzyyatomas 1). TkaHeBbIil ypoBeHb OpraHu3alluy )KUBOI MaTepuu
2). Oprann3MeHHbIN ypOBEHb OpraHu3aluy KuBoi MaTtepun 3). KineTouyHslit ypoBeHb OpraHu3aluu
JKUBOU MaTepuu

4) MonekynsipHbIi ypOBEHb OpraHU3alK )KUBOI MaTepUU

A2.Co3zgaTenssMu KJIETOYHON TEOPUU SBISIOTCS?

1). Y. dapBun u A. Yomiec  2).I'. Mennens u T. Mopran 3). P. I'yk u H. I'pro  4). T. llIBann u M.
[neninex

A3.neMeHTapHa;1 Ounoyiorunyeckas cucrema, 06J1az[a}01uaﬂ CITOCOOHOCTBIO noAACPIKUBATHL IMTOCTOAHCTBO
CBOCTO0 XUMHUYCCKOI'o COCTaBa, 3TO

1). Meimeunoe BotokHo  2). Anmapat ['onsmpku 3). [OpMOH HIMTOBUTHOMN KeNe3bl
4). MeXKJIETOUYHOE BEIECTBO

A4 K npokapuoTaM He OTHOCSITCS

1). uanob6akrepun 2). KiybenbkoBsle 6aktepun 3). Kumeunas nanouka 4). UenoBek pa3yMHBbIH

AS5.Ilna3marnueckas MeMOpaHa COCTOUT U3 MOJIEKYJI



1). Jlumupos 2). Jlunmumos u 6enkoB 3). JIunuaos, 6EIKOB U yrIeBOIOB 4). benkos

A6.TpaHCcnopT B KJIIETKY TBEP/IbIX BEILIECTB HA3bIBACTCS
1). Audbdy3us 2) ®aromuTo3 3). [luHonMTO3 4). Ocmoc

A7.1luromnazmMa BHIIOIHSIET QYHKIUN
1). OGecnieunBaer Typrop  2). Bemonsser 3amurtHyo GyHKkiuo 3). YyacTByeT B yJaJIeHUH BEUIECTB

4). MecTo HaXOXK/JIeHUS OPTaHOUIOB KICTKU

A8.Ha xakom pucyHke n300pa)keHa XJI0poIiact

A9.MUTOXOHJPUU B KIIETKE BBIMOIHIIOT (PYHKIIHIO
1). Okucienust OpraHM4eCKuX BEIIECTB 10 HEOPTaHUYECKUX

2). XpaHeHus U repegadr HaciaeICTBEHHON nHpopMaIim
3). TpancnopTa OpraHM4ecKUX U HEOPraHMUECKUX BEIIECTB
4). O0pa3oBaHus OPraHMYECKUX BEIIECTB U3 HEOPIraHUYECKUX C UCIIOJIb30BAaHHEM CBETA

A10. B nu3zocomax, B oTamume OT pudOCOM MPOUCXOIUT
1). Cuntes yrneBogoB 3). Pacmiennenue nurarenbHbIX BemecTB 2). CuHTe3 0€IKoB
4). CuHTE3 TUTUIOB U YTJIEBOJIOB

All. OnuHakoBbI HAOOP XPOMOCOM XapaKTEPEH sl
1). Knerok kopHs uBeTkoBoro pactenus  2). KopHeBbIX BOJIOCKOB 3). Kierok
dorocunTe3Upytouieil Tkauu mucta  4). 'amer mxa

Al2. MecTo coeMHEeHUsI XpOMAaTH]] B XPOMOCOME HA3bIBAETCS
1). HenTpuosns 2). Lentpomepa 3). Xpomatux 4). Hykneoun

Al3. SIApbIIKY y4acTBYIOT
1). B cunrese 6enkoB 3). B yaBoenuu xpomocom

2) B cunTtesze p-PHK 4) B xpaHeHuu u nepeaaye HacleACTBEHHON MHPOpMAIIN

Al4. OTanyne >KUBOTHOM KJIETKU OT PAaCTUTENIbHOM 3aKIII0YaeTCs B
1) Hanuuune KIeTOYHOM 000IOUKH M3 IEITFOI03bI
2) Hanuyue B muTomiasme KJIETOYHOTO IIEHTpa



3) Hamuuwme miactu
4) Hanuuue BakyoJiei, 3aII0JIHEHHBIX KICTOYHBIM COKOM
AlS. K omHOMEMOpaHHBIM OpraHOMaM OTHOCSITCS:
1) KJICTOYHBIN IIEHTP, KOMIUIEKC [ 0JbIKH
2) mutoxouapuu, II1C
3) xomiutekc I'onbmku, DIIC, TH30COMBI
4) pubOCOMBI, TUIACTH/IBI, KOMITIEKC [ 0J1b 1K1

Alé6. Kaxkue opranesuibl He UMEIOT MEeMOPaHHOTO CTPOCHHUSI?

1) MHUTOXOHAPHH W IUIACTHJIBI 2) xnetounblii 1ieHTp U pudocombl  3)IIIC u komruiekc I'onbmxu
4)IM30COMBI

Yacts B

B1 YcranoBuTe cOOTBETCTBHE MEXAY OCOOCHHOCTSIMU CTPOCHHUS, (PYHKIIMEH U OPraHOUIOM KIIETKH

OcobeHHOCTH CTPOCHHUS, PYHKITUN Opranoun
A). Collep>KUT TUTMEHT XJIOPOPHILIT 1). Muroxonpus
B). OcymectBisier sHepreTuueckuii 0OMeH B KIIETKE 2). Xnoporact

B). OcymectBnsier npouecc GoTocHUHTE3a
I'). Bayrpennsis meMOpaHa 00pa3yeT CKIa Ky - KPUCTHI

). OcHoBHas Gpynkmust — cuaTe3 ATD

A b B r il

Br16epute Tpu BEpHBIX OTBETA U3 ILIECTH

B2 Jlaiite xapakTepucTUKy KOMIUIEKCY ['onbaxu

1). CocTouT U3 ceTH kaHajaoB U nonocter 2). COCTOUT U3 LUCTEPH U My3bIPHKOB

3). O6pa3yroTCs IN30COMBI 4). YyacTByeT B ylakoBKe BeliecTB 5) YuactByeT B cuHtese ATD
6). YuacTByeT B CHHTE3€ Oeka

B3 BeiOepure Tpu npu3Haka NpoKapuOTHUECKOMN KIETKHU?

1). Umeetcsa siqpo  2). KnerouHast cTeHka npesicTaBlieHa MypeuHOM MU IIEKTHHOM

3). HacnencTBeHHBIN anmapar pacnojaraercs B IIUTOIUIa3Me KieTku  4) MimeeTr KiIeTOuHBIN LIEHTP
5). Nmeer xnoporiactel ¢ xjaopopmwuioM  6). B nuTomiasme pacnoiararoTcss pudOCOMBI

Yacts C [laiiTe cBOOOHBIN pa3BepHYTHI OTBET Ha BOIIPOC.

C1 Ilpoananu3upyiTe pHCYHOK, HA KOTOPOM HM300pakKeHBI Pa3IuIHbIC dyKapuoTHIeCcKue KieTku. O yem
Bam rosoput npeaniokeHHas B HeM HHpopMarus?



C2 OOburas Mmacca MUTOXOHAPUH IO OTHOIIEHUIO K MAacce KJIETOK pa3IM4HbIX OPraHOB KPbIChI COCTABIISET
B MODKENTy10YHOM xenese — 7,9%, B neuenu — 18,4%, B cepaue — 35,8%. [louemy B kiieTkax 3Tux
OPraHoOB Pa3IMYHOE COAEPKAaHUE MUTOXOHIPUIA?

C3 CpaBHHTE MEXTy CO00 OJTHOKICTOYHBIA U MHOTOKJICTOUHBIN opranu3M. KTo u3 HUX uMmeer
MIPEUMYIIIECTBO M B U€M OHO BBIpAKaeTCs?

C4 Haiinure ommOKy B MPUBEICHHOM TEKCTE. YKKUTE HOMEpA MPEIOKEHHH, B KOTOPBIX C/ICTaHbI
OIIMOKH, UCTIPABbTE UX.

1). Bce GakTepuu 1o criocoOy nMuTaHust ABISIOTCS rereporpodamu. 2). A3oThukcupyromue 6akrepun
00ecTeynBar0T FTHUEHNE MEPTBBIX OPraHNYeCKUX BenlecTB B ouge. 3). K rpymnme azoTdukcaropon
OTHOCST KIYyOeHbKOBBIX OakTepuil. 4). BoOOBbIE pacTeHMs 3a CUET MOCTYNAIOIINUX B UX KIETKY
CBSI3aHHOI'O a30Ta CUHTE3UPYIOT 0elok. 5). I'pynna canpoTpopHbIX OakTepuil UCHOIB3YIOT IS
MeTaboIM3Ma SHEPTHIO OT OKUCIIEHHUS] HEOPIraHNYECKUX COeTMHEHUH, MTOCTYNAIOIUX B KJIETKH U3 CPEIb.

Kputepuu ounenuBanus: «5» (28-32 6annoB) «4» (21-27 6amaoB) «3» (14-20 6annoB) «2» (13 m
MeHee).

KonTpoubsnas pabora Ne3 «O0mMeH BemiecTs U JHepruw» Bapuanr 1.

Al. K peakiusiMm MaTpu4HOTO CUHTE3a OTHOCUTCS
1) cunTe3 kpaxmana 2) penymiaukanus 3)hoTocuHTe3 4) CHUHTE3 JUIHJIOB

Al.Ilpu pacuienieHuy B MpoLecce KIETOYHOIO AbIXaHMsI 2 MOJIEKYJ TJIFOKO3bl CYMMapHO o0pa3yercs
1)36 AT®  2)38 AT® 3)76 AT® 4) 72 ATO

A2.B mpornecce TpaHCISALMM HE YYaCTBYIOT
l)amunokucnotsl 2) JJHK-momumepasza 3)u-PHK 4)pubGocomsr

A3.CuHTE3 TUNUI0B B KJIETKE OCYIIECTBISAETCA
1)B xyoporuiactax 2) Ha I1aKOH SHAOIUIa3MaTHUECKON ceTr 3)MUTOXOHAPUSX 4)B JIM30co0Max



A4.C BbIIETIEHUEM DHEPTUU IPOUCXOIUT
1)oOpa3oBaHue rIMKOTeHa B MeUeHU 2)(PEpMEHTATUBHOE PACIICIIICHHE OCIIKOB B KEITYIKE

3) cunTe3 )upoB 4)0nocuHTEe3 OeNnKa

AS5.B TpaHCKpUIILIMU HE Y4aCTBYIOT
1) TPHK 2) uPHK 3)JIHK 4) nykneotuast

A6.Ha kakom 3Tarne 3HepreTH4ecKoro ooMena oopasyercsi 2 moyiekysbl ATO
1)Ha 3Tare KUCTIOPOHOTO OOMEeHa 2) TIUKONIM3a  3) pacHICIUICHUS OPTaHUYECKUX BEIIECTB B
MUIIEBAPUTEIHLHOM TpaKTe 4)IpU MOCTYIUICHUH BEIIECTB B OPraHU3M

A7.Kak Ha3pIBaroTCs OOraTble SHEPrueii XUMHUYECKUE CBSA3U B MoyieKysie ATD
1)aucynsduanbie 2)BoA0pOAHbIE 3)MaKpOIPrudecKre 4)nenTUaHbIe

AR.B xoJ1e racTudeckoro ooMeHa et
1 )OKHCIIEHHE TIIFOKO3bl  2)CHHTE3 HEOPTAaHMYECKHUX BEIIECTB 3) CHHTE3 OPraHWYECKUX BEIIECTB

4)OKHUCIICHHE JIUITHIOB

A9.I'mukonus - ATo:;

O

1) HemoIHOE OECKHUCIOPOIHOE PACIIEIIIICHUE TIIFOKO3bI;
2) CUHTE3 JIMIHJIOB B IIUTOILIA3ME;

3) BHYTPUKIIETOYHOE TIEPeBapUBaHNEC OCITKOB;

RIS IS

4) remHOBas ¢aza porocuHTE3A;
A10. Kaxkoe BeniecTBo siBisieTcst cyOcTpaToM JIjist IIpoiiecca IbIXaHus ?

)JIHK 2)rmoko3a 3)AT® 4)PHK
All. [Tpu pacuiernieHn# yrieBo10B HaubOobllee KOJINYECTBO YIHEPTHH 3aacaeTcs B Mpoliecce:
1) 1“J'II/IKOJ'II/I3a;ﬁ. 2) nukna KpeOca;

s
3) pacmaja monucaxapusoB; 4) nukna KanpBuHa,
Al2. I'mukomms - 3TO:

O

1) HemoTHOE OECKHUCIOPOIHOE PACIIEIIIICHUE TIIFOKO3HI;
2) CUHTE3 JIMIUJIOB B IIUTOILIA3ME;

3) BHYTPUKJIETOUYHOE [TepeBapUBaHue OENIKOB;

TN

4) remHoBast pa3a GOTOCHUHTE3A;
Al3. I[Tpu pacmierieHny yriaeBo10B Hauboblee KOJIUYECTBO SHEPIHH 3aI1acaeTcs B MPoLiecce:

1) FJII/IKOJ'II/ISa;ﬁ 2) nukna KpeOca;

P
3) pacmaja monaucaxapusoB; 4) uukna KanpBuHa;

Al4. Koneunsimu npoaykramu peakiuu AJID + HoO — ? + ? + 40k Ik sBhsitoTCS
1y * AT
) U AM®;

&

3) AM®, H3POy;
4) H3PO4;

®’



AlS. B cBetoByro a3y GporocuHTE3a MPOUCXOIUT:

-~
1) ¢dotonu3 Bojbl, cuaTe3 AT®, cCHHTE3 yIriIeBOJI0B
&
2) BBIJIETICHUE CBOOOTHOTO KUCIIOpoAa, (hoTomu3 Boabl, BocctanoBneHne HAJI®, cunres ATO;
-
3) BoccranoBieHue HAJI®, ¢poTonau3 Bobl, CHHTE3 YIJIEBOJIOB;
-
4) CUHTE3 YIJIEBOJOB;
Ale6. KoHeuHBIMH TPOAYKTAMH OKHCJICHUS OCNKOB Ha KUCIOPOJHOM 3Tale 3HEPreTHYECKOTrO
oOMeHa SBJISIOTCS:
T o
1) aMUHOKHCIIOTHI, BOJIA, YTJIEKUCIIBIN Ta3;
-~
2) BOJIa, aMUHOKHUCJIOTBI. MOHOCAaXapH/Ibl;
T o
3) YIIEKHUCIIBIN Ta3, MOUYEBHHA, MOHOCAXaPU/IbI;
v o
4) BOJIa, YIVIEKUCIBINA a3, MOYEBUHA

B1.B 4em mposBisSeTcsl B3aMMOCBSA3b KHCIOPOJIHOIO 3Tala 3HEPreTHYSCKOro oOMeHa M OHMOCHHTE3a
Oenka:

a) B X0J1¢ OKHMCJICHHS UCIIOJIb3YIOTCS OPraHMYECKUE BEIIECTBA, CHHTE3UPYEMBIC B KIICTKE,
0) B mpoliecce OMOCHHTE3a OeJKa UCIIOJIb3YETCSI SHEPTUS COTHEYHOTO CBETA;

B) B IIPOLECCC OKUCIICHUA OPraHNiYCCKUX BCIICCTB OCBO60)K,I[EICTC$I SHEPTIUsA, KOTOpad UCIIOJIB3YCTCA B
X0€ CHUHTE3a OPraHnv4CCKHUX BCUICCTB,

T') B XOJI€ OKHCIICHUSI OPTraHUYCSCKUX BEIISCTB MCIIOIh3YETCs YHEPTHs, 00pa3yromascs B mporecce
ouocuHTEe3a O€eJIKa;

1) OKHCJICHHE OPTaHMYECKHUX BEIICCTB UJCT C y4acTHEM (EPMEHTOB, 00pa3yIONIUXCs B IPOIIecce
ouocuHTEe3a O€eJIKa;

€) OuocuHTe3 OeNKa MPOUCXOUT C ydacTueM (GepMEeHTOB, KOTOpbIe 00pa3yroTcs B mpoliecce

KHCJIOPO/IHOTO dTara YHEPTeTHIECKOro 0OMeHa.

B2.Mexay mepBbIM U BTOPBIM MOHITUSIMH CYIIECTBYET OmpezeNieHHas CB3b. Halinure B mpeqiokeHHOM
CITMCKEC IMOHATHEC, CBA3AHHOC C YKa3aHHBIM TaKOH K€ CBSI3bIO.

1) Xnopormiact: CHHTE3 ITIOK03bI = prbocoMa

Cunres a)oenka, 0) TOPMOHOB, B) TUNUIOB, T) ATD

2) benok: aMMHOKHCTIOTA = JIMITH]T

a) TIUIEpuH, 0) TIIF0K03a, B) BOJIA, T') HYKJICOTH]T

B3.Haiinu cooTBeTCTBHE SBICHUM, TPOUCXOSAIINX B KIETKE C HA3BaHUEM IPOIIECCOB

SABnenus Iponeccel
A)IPOUCXOIUT B MUTOXOHIPHSIX 1) porocunTes
b) nns cunteza AT® ncnonb3yercst SHEprus cBeTa 2)KHCIIOPOIHOE JIbIXaHUE

B) npoucxoaut Ha MeMOpaHax TpaH XJIOPOILIACTOB
IMiporcxoauT paznokeHue BOJIbI
J1) sHeprus opraHUYecKuX BellecTB mnpeolOpa3yercs B sHepruto AT

E) obpa3zyrorcs koneunsie npoayktel CO2 u H20



B4.Haiiqn om0k B IMOCIEIOBATEILHOCTH OMMCAHUS YHEPreTHYECKOTO OOMEHA M 3alUIIM MPABHIILHO
A)l'mukonu3 ocymiecTisiercss  0e3 ydactus kuciopoja b) B pesynbrare obpasyercs 36 monekyn ATO.
B).IlporcxoauT pacmaj CIOXHBIX YTIEBOIOB MO AeicTBHEM (hepMeHTOB 10 rirtoko3sl I')Kuciaopoanoe
pacuieruieHlue MUPOBUHOTPATHON KUCIOTHI COIIPOBOXKIAACTCS BbIICJIEHUEM OO0JIBIIIOT0 KOJUYECTBA

SHEPrUuu

1

3

BS5.Yem mutactiueckuii 0OMEH OTIMYAETCsl OT YHEPTETHYECKOTO

1) ) opranuuecKue BEIIeCTBa CHHTE3UPYIOTCS
2) sHeprus 3amacaercs B Mojiekynax ATD

3)3amacennas B mojekynax AT® sneprus pacxomayercs

4)HpOI/ICXO)II/IT PaCICINICHUEC OPIraHUYCCKHUX BCIICCTB

5) xoHeunsble nmpoaykTel 0OMena —CO2 u H20
6) B HEM MOTYT Y4acTBOBAaTh PUOOCOMBI

OTBET

B6.Hatign

omMOKU B IpeoOpa3oBaHUU
II0CJIEI0BATENIBHOCTD IIPOLIECCOB IIPABUIBHO

KpaxmMajla B XOJAC OSHECPreTUYCCKOro oOMeHa W 3aIlHIIN

Iatan — A)oOpa3oBaHre MUPOBUHOTPATHON KUCIOTHI 2 3Tal — b)oOpa3oBaHue TIOKO3bI

3stan —B)ob6pazoBanue aucaxapuaos 4 stan-I")obpazoBanue BOJbI U YIIEKUCIOTO ra3a

1

2

3

4

Kpurtepun ouenuBanusi: «5» (24-28 6an108B)

MeHee).

«4» (18-23 6an0B)

«3»

(12-17 6anmoB) «2» (11 n

KonTpoubHasi pabora Ne4 «PazMHOMkeHHe M HHAUBHAYAJIbHOE Pa3BUTHE OPTaHU3Ma»

1 BapuanT

|. OnpenenuTs, BEPHO JIU JaHHOE BBICKA3bIBaHHE.
1. B unrepdasze Muto3a npoucxoauT yasoenue konndectsa JJHK B sape.

. Kpoccunrosep — 370 ciapruBaHyie TOMOJIOTUYHBIX XPOMOCOM.

. buBasleHTaMM Ha3BIBAIOT CIUBIINECS (cnapeHHHe) TOMOJIOTUYHBIEC XPOMOCOMBI.
. [TonoBsie KIIeTKH 00pa3yrOTCs TOJIBKO B PE3yJIbTaTe Meio3a.

. HpI/I OBOI'CHE3C O/IlHA IraMETa HEC UMCCT KI'yTHKOB.

. O0oeroIbIe ’)KUBOTHBIE Ha3bIBAKOTCS FCpMa(I)pOI[I/ITaMI/I.

. IloukoBaHue — BUJ IIOJIOBOTO Pa3MHOKCHUA.

2
3
4
5. B pe3synbTraTte meio3a nmonydarorcs 4 raMeTsl U3 1 MaTEpUHCKOMN KIETKH.
6
7
8
I

|. Boeibepu nmpaBuiibHBIN O0TBET. OTBETHI 3anKcaTh HU(PaMHU.

[Ipu3naku

3amanue



IIporiecc cocTOUT U3 IBYX JEIEHUH.

Tunu4yHoe AesieHne COMaTHUYECKUX KIIETOK.
[Tepen nauanom nenenus npoucxoaut yasoenue JHK. U3 nepeunst
[Iportecc siBiseTcst 00s3aTENPHBIM Ha 3TAIle CO3PEBAHMS TaMeT.

BBIOpPATH
CocTOouT BCETO U3 OHOTO JIEIECHUS.
IIpoucxoaut Npu paciyCKaHUU JTUCTHEB U3 IIOYEK. TIpUSHAKH
Ocy1ecTBsAeTCs MEPEKPECT XPOMOCOM — KPOCCHHTOBED. AT
I'omonornyHbIE XpOMOCOMBI KOHBIOTHPYIOT. MHTO3A.

CoNoO~wWNE

Pesynbrarom siBnsieTcss 00pa3oBaHUE BOCIPOU3BOISAIINX KICTOK.
10 He nponcxoauT KOHBIOTAIMY TOMOJIOTHYHBIX XPOMOCOM.

11. IlpoucxoauT peayKINOHHOE JIEIeHNE.

12. O6pa3oBaBmiascs KIeTKa UMEET TUILTIONIHBIN Habop XpOMOCOM.

I1l. TecTs. BeiOepu oivH MpaBUIIbHBIN OTBET:

1. Ilpeemcmeennocmo mexncoy ocodosamu 8uda 6 psoy NOKOJIEHUU 00ecneyu8aemcsi:

a) o0OMEHOM BEIIECTB

0) pa3sMHOKEHHUEM 0CO0eH

B) POCTOM KJIETOK

I') KPOCCUHTOBEPOM

2. B ocnoge pocma 1106020 MHO2OKIEMOYHO20 OP2AHUZMA JIeHCUm 00pa308aHue 00YEepHUX KIemoK C:
a) TaKUM JKe, KaK B MAaTepPUHCKOMN KJIeTKe, HAOOpOM XpOMOCOM

0) HEMMOCTOSTHHBIM HAOOPOM XPOMOCOM

B) YMEHBIIIEHHEM BJBOE€ HA0Opa XPOMOCOM

T') YBEJIMYEHUEM B/IBOE YHCIIA XPOMOCOM

3. Houepnuii opeanuzm noayuaem HOBoe couemaHue 2eH08 8 NPoyecce pazmMHONCeHUs

a) BETeTaTUBHOTO

0) ¢ IOMOIIIBIO CITOP

B) IOYKOBaHUEM

I') [TOJIOBOTO

4. Kakou u3 Ha36aHHbIX HUCE NPOYECCO8 CONPOBOIHCOAEMC 0OMEHOM HACAeOCMEEHHOU UHpopmayuu?
A) meiio3

b) muto3

B) npobnenue

') cnopoobOpa3oBanue

5. B3pocnoe pacmenue npedcmasisnem coooti noiogoe NoKoeHue (camemopum) moavKo y:
a) COCHBI

0) pomariku

B) MXa

I') yKOBHHKA

IV. 3anonuute Tabauiy. [laiite KpaTkuii OTBET:

Bonpocs! Meiio3
1. Kakue n3MeHeHus IpOUCXOIAT B Ape 10 Havana jaeneHus (B uHrepdase)?

2. KaxoBs! ¢a3sl geneHus?

3. XapakTepHa JI1 KOHBIOTallisl TOMOJIOTHYHBIX XpOMOCOM?

4. Kakoe uncno go4epHuX KIETOK o0pa3yercs?



5. Kakoe 9rcio XxpoMocoM ToTydaeT Kakaast ToUepHss KieTka?

6. ['1e mpoucxoauT NaHHBIN mpoiiecc?

7. Kakoe 3HaueHne UMeeT Jyisl CYIIeCTBOBaHUS BUAa?
V.3agadue co CBOOOIHBIM OTBETOM:
B siape kaxoit comaTrueckou (IUIIIIONIHOM ) KIETKU Y KPOJIUKa COAEPKUTCS 22 mapbl XpOMOCOM, a y
JIp0o30¢UIBI — 4 TIAPHI.
1)CKOABKO CONEPAKUTCS XPOMOCOM B KaXI0M JOUepHEH KIIeTKe, 00pa3yrolieics B pe3ybTare MUTO3a?
2)CKOJBKO XpOMOCOM COJEPIKUTCS B TIOJIOBBIX KJIETKaX TEX K€ OPTaHU3MOB?
Kpurepuu ouenuBanus: «5» (26-30 6amiaoB) «4» (19-25 6ammoB) «3» (12-18 6aioB) «2» (11 u
MeHee).

Kontpoabnas padora Ne4 «Pa3MHOkeHMe 1 MHAUBUAYAJIbHOE PA3BUTHE OPTaHU3Ma))
2 BapuaHT

|. OnpenenuTh, BEpHO JIU JAHHOE BBHICKA3bIBAaHUE.

1. B uarepdaze meitosa | mpoucxoaut yasoenue konmuectsa JJHK B siape.

2. Konbroranust — 3T0 CIMIaHUE TOMOJIOTMYHBIX XPOMOCOM.

3. buBaneHTamMu Ha3bIBAIOT JECIUPATH30BAHHbIE (PACKPYUCHHBIE) XPOMOCOMBI.

4. Comarnyeckue KJIeTKH 00pa3yroTcsl TOJIBKO B PE3yJIbTaTe MUTO3A.

5. B pesynbpTaTe Melio3a moiy4daroTcesi 2 raMeThl U3 1 MaTeprHCKON KIETKU.

6. [Ipu ciepmarorenese ofHa raMeTa He UMEET KI'YTUKOB.

7. Pa3MHOXeHHE, TPU KOTOPOM HOBBIM OpraHu3M o0pa3yercs U3 AULeKIeTKH 0e3 ydacTus
CIEpMaTO301/1a, Ha3bIBa€TCs MIOYKOBAHHUE.

8. PaznenbHONONBIE AKUBOTHBIE HA3BIBAIOTCS repMappoauTaMu.

| . BeiOepu npaBuibHbIN 0TBET. OTBETHI 3anKcaTh HUPpaMH.

[Ipuznaku 3aganue
IIponecc cocTouT U3 IBYX JIEIEHUM.
TunuaHoe NejieHue COMaTHYECKUX KIIETOK.
[Tepen nauanom nenenus npoucxoaut yasoenue JHK. N3 nepeuns
[Iporecc siBisieTcst 00s3aTENFHBIM Ha 3TAIle CO3PEBAHUS TaMET. BEIOpaTh MPU3HAKU
CocTouT BCEero U3 OHOTO JCJICHHS. JUTSL Meo3a.
[Ipoucxoaut mpu paciyCKaHUH JTUCTHEB U3 ITOYEK.
Ocy1iecTBIsSeTCs MEPEKPECT XPOMOCOM — KPOCCHHTOBED.
I'oMostorn4yHbIE XPOMOCOMBI KOHBIOTHPYIOT.
Pesynbrarom siBiisieTcss 00pa3oBaHUE BOCIPOU3BOISIIUX KICTOK.

10 He npouncxonuT KOHBIOTAIMYA TOMOJIOTHYHBIX XPOMOCOM.

11. IlpoucxoauT peAyKIMOHHOE JIEIEeHNE.

12. O0pa3oBaBIIascs KjaeTKa UIMEET TUTUIOUIHBIN HA0OP XPOMOCOM.
I11. Tectobl. Beibepu o1H NpaBUIIbHBIN OTBET:

©CoNOR~WNE

1. Cmaous 3apoodviuieoco pazeumus, 6 pesyavbmame KOmMopou opmupyemcs cCmpykmypa
JIBYXCJIOMHOTO 3apOABIIIIEBOIO MEIIKA, HA3bIBAECTCS:



a) O6macTynon
0) racTpyJoi
B) 3UTOTOU
') Me30JepMOoit
2. Cnusanue s0ep 08yX 2aniOUOHbIX KIeMOK ¢ 00pazosanuem OuniouOHOU KiemKy nPoucxooum 6
pesynrbmame:
a) apomopdosza
0) npobneHus
B) OpraHoreHesa
T') OIJIOJJOTBOPEHUS
3. Kaxotl 3apoovluiesulii 1Ucmox 0aem Hayanio 6HeuWHUM NOKPOBAM OP2AHUZMA HCUBOMHBIX, A MAKICE
Gopmupyem HepeHYIO cucmemy U C5A3aHHbLE C Hell OP2aHbl YY8cme?
A) sHTONIEpMA
b) me3zonepma
B) skronepma
I') 3urora
4. Kax naszvieaemcst 00uH u3 U008 NOCMIMOPUOHAILHO20 PA3GUMUSL, KO20A POOUBLUUTICS. OPAHUM
CX00€H CO 83POCIbIM, HO UMeen MeHbUUEe PAZMEPDL U UHbLE NPONOPYUL?
A) npsimoe pa3BUTHE
B) pazButue ¢ meramophozom
B) nenpsimoe pa3Butue
I') sMOpuonanibHOE pa3BUTHE
5. Cronvko XxpomamuoOHbIX HUMell 8X00Um 6 MeluoOmMu4ecKuli KOHbI02aYUOHHbIN KOMNIEKC ) OP2aHUSMOG-
eannouoos?
A)8 6)0 B2 14
IV. 3anonuute Tabauiy. [laiite KpaTkuii oTBET:

Bomnpocs! 11 cpaBHEHUS Muro3
. Kakue m3meneHuns mpoucxXoIAT B siIpe 10 Havasa jenenus (B uarepdase)?

. KakoBebl a3sl genenus?

. XapakTepHa I KOHBIOTAIUs TOMOJIOTHYHBIX XPOMOCOM?

. Kaxoe uncno noueprux kinetok odbpasyercs?

. Kakoe urcio xpoMocoM nosydaet Kaxjaasi JouepHsis KieTka?

. I'ae mpoucxoauT qaHHbIN nporecc?

. Kakoe 3HaueHne umeer aiis1 CyIiecTBOBaHUS BHUIa?

V.3amanue co cBOOOIHBIM OTBETOM:

NN DN B WN =

O6mas macca Bcex monekyn JJHK B 46 xpomocomax 0 HOM cCOMAaTUUECKON KJIETKH YeIOBEKa
cocTapyisteT okomno 6 x 10 ° mr.
1)O06bsicHuTe, yeMy OyAeT paBHa Macca BCEX XPOMOCOM B OJTHOM JIoUepHEH U B ABYX J10YEPHUX
KIJIETKaxX, 00pa3yrouXcs MyTeM MUTo3a. 2)YKaXuTe MpUUHHY.
Kpurtepun onennBanus: «5» (26-30 6amaoB) «4» (19-25 6amnoB) «3» (12-18 6anioB) «2» (11 u
MeHee).
KourpoJabnas padora padora NeS 3axkonomepnocmu nacineocmeennocmu.
Bapuanr |
3amanue 1.
1. Cnocobnocmov opeanuzmoe npuobpemamsv HO8ble HPUSHAKU 6 HpOYecce HCUZHEOesmeabHOCU
HA3blB8AeMCs:



a) TeHeTHKa 0) UBMEHYUBOCTH B) CeJEeKLHUS I') HACNEACTBEHHOCTh

2. Comamuueckue Kiemku y O0IbUUHCINEA JHCUBOMHDLX, BbICUUUX PACTNEHUL U 4el08eKa ABIAIOMC
a) [TomummonnueiMu  0) JJuruionaHeIMU B) lamougueiMu 1) TeTparioniHeIMu

3. Habop xpomocom 68 comamuyecKux K1emKax 4ejlo8eKd PageH.:

a) 48 0) 46 B) 44 r)23
4. Ocobu, 8 nomomcmee komopwix HE obnapysicusaemces pacujenyienue npusHaxda, Ha3vlaromcs.
a) THOPUIHBIMU 0) TOMO3UTOTHBIMH B) TETEPO3UTOTHBIMH  T') TEMHU3UTOTHBIMU
5. Ilpusnax, komopulii nposesemcs 8 2UOPUOHOM NOKOJEHUU HA3bIBACTNCAL:
a) TOMMHAHTHBII 0) pereccuBHBIM B) TUOPUAHBIH I') MyTaHTHBIN
6. Denomun — 3mMo COBOKYNHOCMb:
a) PerieccuBHBIX TEHOB 0) JIoOMUHAHTHBIX TEHOB
B) [IposiBUBIINXCS BHEIIHE PU3HAKOB r) ['enoTunos ogHoro Buaa
7. Ten:
a) Enunanna HacnencTBeHHOW nHMOpMaIuu 0) Yuactok mosekyinbl M-PHK
B) Yuactok JJHK r) ConepKuT onpenercHHbI Habop HYKICOTHI0B

8. I'ubpuovl 1-20 noxonenuss npu MOHOUOPUOHOM CKPEUUBAHUU 2OMOZUSOMHBIX 0CODEl
a) Ennnoo0OpazHbl
0) OOHnapyxuBaroT pacuierienue mo ¢enoruny - 1:3:1 B) OOHapyXKMBalOT pacuUICIICHUE I10
¢enorumy - 1:1
r) OGHapyXUBAIOT pacuieryieHue no ¢pexHorumny - 1:2:1
9. Bmopoti 3akon Menoens:
a) OnuceIBaeT TUrHOPUIHOE CKPEIIBAHUE
6) CripaBeyIMB MPU CKPEIIMBAHUH JIBYX T€TEPO3UTOT MEKIY COOO0i
B) YTBEp)KIaeT, YTO MPH CKPEIIMBAHUU TE€TEPO3UTOT MEXAy coOoi Halmomaercs paciiervienue 3:1
1o (heHOTHUITY
10. J[ueubpuomnoe cxpewusanue:
a) ATO CKpEIIMBaHUE IO JBYM TapaM alIeIbHBIX T'€HOB 0) IPUHIMITHATIBLHO OTINYACTCS OT
MOHOTHOPUAHOTO CKPEIINBAHUS B) TIO3BOJIWJIO BBISIBUTH PEKOMOHMHAIINIO TPU3HAKOB
T) JEKUT B OCHOBE TPEThEro 3akoHa MeHnpaens
11. IIpu ckpewuganuu ocobetl ¢ cenomunamu aa u Aa nabawoaemcs pacujenyieHue 6 HOMomMcmae no
Genomuny 6 coomnouenuu
a) 1:1 0) 3:1 B) 9:3:3:1 r) 1:2:1
12. Ilapuvie eenvl, pacnonoxicentsie 8 20MOIOSUYHBIX XPOMOCOMAX U ONpedensoujue OKpAcKy
YBEMKO8 20poXa, HA3bIEAIOM

a) CIICTUICHHBIMU 0) perecCuBHBIMU B) TOMUHAHTHBIMHU T') aJUICIbHBIMU
13. Ocobb ¢ cenomunom AABsé oaem camemul:
a) AB, As, aB, aB 0) AB, AB B) AB, aB r) Aa, B, AA, BB
14. B s0pe aviyexniemku uenoseka cooepicumcs 23 Xxpomocomsl, a 8 10pe MyHCCKOU KIemKu.
a) 24 0) 23 B) 46 r)32
15. Xpomocommwiii HabOp NONOBbIX KIEMOK HCEHUJUH COOEPHCUM.:
a) 1Be XX — XpOMOCOMBI 0) 22 ayToCOMBI U 0/IHY X — XpOMOCOMY
B) 44 ayTOCOMBI U OIHY X — XpPOMOCOMY r) 44 ayTOCOMBI U iB€ X — XpOMOCOMBI

16. Mooicem nu doub 3ab601emo cemoghunueti, eciu eé omey emoOPUIUK:

a) MOXET, T.K. 'eH reMO(HINU PacIoIoXeH B Y- XpoMOcoMe

0) MOKET, €ClTu MaTh SIBJISIETCS HOCUTEIEM I'eHa TeMOpUINU

B) HE MOXeET, T.K. OHa TeTEPO3UTOTHA MO0 X-XPOMOCOME

T') HE MOXKET, €CJIH MaTh HOCHTEJIBHHUIIA TeHA TeMOIITNU
17. I'panuysbl penomunuueckou UsMen4yU80CmMu Ha3bl8AIOMCAL:

a) BapuanuonnsiM psagom  0) Bapuanuonnoii kpuBoii  B) Hopmoii peakiun 1)
Monuduxarmeit



18. Iloéopom yuacmka xpomocomwl Ha 180° nazvieaemcsi...
a) Tpancnokanus 0) Hdymukanus B) Henenms r) UaBepcust

19. U3menuusocms, Komopas He 3ampazudaem 2eHvl OpeaHU3Ma U He UsMeHsaem HACAe0CMBeHHbLI
Mamepuan, Ha3vl8Aemcs. .

a) 'enoTMNIMYECKOI N3MEHYHUBOCTHIO 0) KoMOnHATHBHON N3MEHYMBOCTHIO

B) MyTaIimoHHOW U3MEHYHBOCTHIO r) eHOTUTTHYECKON N3MEHYHBOCTHIO
20. Mymayuu, komopwie npoucxooam 6 NON08bIX KIemKaXx HA3bl8aAIOMCA. ..

a) ComaTH4eCKUMHU 0) ['enepaTUBHBIMU B) Ilosne3nbiMu r) 'enHbIMU
21. Buinadenue yemvipex Hykieomuoos 8 JJ[HK — smo:

a) reHHas MyTallus; 0) XpOMOCOMHasI MyTaIlHs; B) TCHOMHAs MyTaIlus.
22. Hopma peakyuu npusnaxa:

a) mepeaeTcs Mo HACJIEICTBY; 0) 3aBUCHUT OT OKpYXarolen cpenpl; B) popMupyercs B
OHTOTEHE3eE.

3ananwue 2.(20)
Bovibepume mpu epHbix omeema u3 wecmu.
1. Myrtanuu B OTJIMYHE OT MOIU(PUKAIIHNA:

a) HacJleIyrTCs 0) He HacleayTCcs
B) BO3HHMKAIOT CIIy4ailHO I') COOTBETCTBYIOT BO3/I€HCTBUIO BHELIHEH
Cpelibl
1) BO3HUKAIOT 1101 BO3ACUCTBUEM paualiu €) Bcerja sBJSAIOTCS JJOMUHAHTHBIMU
2. ComaTnyecKue MyTaluu:
a) [IposiBisitoTcs y OpraHu3MoB, Y KOTOPBIX BO3SHUKIIY; 6) ITo HacnencTBY He mepenaroTcs;
B) [IposIBIAIOTCS Yy TOTOMCTBA; r) Bo3HukaroT B KJieTkax Tea;
1) MoryT nepenaBarbcs 110 HacJIEACTBY; ¢) Bo3Hukatot B ramerax.

3nanue 3. (20)

Yemanosume coomeemcemeue:
MC)K,I[y BuaaMH UBMCHYHNBOCTH U UX XapaKTepHCTHKOfI.

Xapaxkmepucmuxka: Buo uzmenuugocmu:
Hocut rpynmnoBoii xapakrep. A) MoauduUKaIMOHHAS;
Hocut nHauBryanbHbIN XapakTep. b) myranuonHas.
Hacnenyercs.

He nacnenyercs.

ok wpnE

OO0ycnoBieHa HOPMOHM peakuyl OpraHu3Ma.
6. HeanexBaTHa M3MEHEHUSM YCIIOBHH CPEIIBI.

3ananue 4.

Omnpenenute BEpHOE U HEBEPHOE CYXKJICHUE:

1. Cungpom JlayHa BBI3BIBAE€TCS XPOMOCOMHON MyTallUEeH.

2. I'enHbIe ¥ TOYEUHBIE MYTAIIMH — 3TO CHHOHUMBI.

3. 3meHenus npu3HaKoB, BhI3BaHHbBIE (DaKTOpAMU BHEIIHEH Cpeibl, HE HACIESTYIOTCS.

4. MyTanuu, HeCOBMECTUMBIE C )KHU3HbIO, HA3bIBAIOT JICTATHHBIMH.

5. Myrauuu B COMaTHUYECKHUX KJIETKAX MEPEJAOTCS 110 HACIEICTBY.

6. ICTOYUHMKOM KOMOWHATHBHON M3MEHUNBOCTH SIBIISIETCS MEHO3.

7. Ilomumuionnst BI3bIBAETCS XPOMOCOMHOM MyTallUeH.

8. MoaundukanmoHHasi UI3MEHUYNBOCTh — U3MEHEHHUE TeHOTHIIA B MIpe/ieJiaX HOPMbI PEaKIUH.
9
1

. Habop moioBeIX XpoMocoM camiia Jr000ro BHU/Ia )KUBOTHRIX 0003HaUaeTcs Kak XY.
0. Y-xpoMocoMa cofep>KUT BCE T€HbI, aJUIeIbHBIE T€HaM X-XPOMOCOMBI.



11. Ilpu3Haku, cuemueHHble C X-XpOMOCOMOMW, MPOSBISIOTCS Y MY)KUMH HE3aBUCUMO OT UX
JIOMUHAHTHOCTH WJIH PEUECCUBHOCTH.

12. XeHmuHa, HOCUTEIBHUIIA T€HA TeMODUINH C BEpOSATHOCTHIO B 50% - mepemaeT ITOT I'eH CBOUM
JIETSM.

13. Coia HOcuTenbHUIBI UMeeT 100% BepoATHOCTH 3a00J1eTh reMo(rInei.

KonTposbHnasi pabora padoraNeS 3axonomepnocmu nacnedcmeennocmu W U3MEHYHBOCTH.

Bapuant Ne 2
1. Hayka, uzyuarowjasn HacieoCmeeHHOCMb U USMEHUUBOCTND!
a) [UTOJIOTUS 0) cenekuus B) TCHETHKA ') SMOPHOJIOTHS

2. Cnocobnocmb 0peanu3mos nepeoasams C80U NPUSHAKU U 2eHbl Om pooumelieli K HOMOMKAM
HA3bIBAEMCAL:

a) TeHeTHKa 0) U3MEHYUBOCTh B) CEJICKITUS I') HaCJIeJCTBEHHOCTh
3. Ionosvie knemku y 6016UUHCMBA HCUBOMHDLX, YENI08EKA AGNAIONCSL
a) [lomumnonaHBIMU 0) JunionaHbIMU B) lamutongaeiMu 1) TeTparionaHbIMK
4. Eounuya Hacne0CmeeHHOU uHGopmayuu — 5mo:
a) 'enotun 0) ®enotun B) ['eH r) bemnok
5. I'enomun:
a) COBOKYITHOCTb BCE€X I'€HOB 0co0uU 0) COBOKYMHOCTH BCEX MPU3HAKOB OPraHU3MOB
B) Bcerna nosHocThio coBmanaer ¢ (EHOTUIIOM r) Onpenenser npeaeabl HOPMbI peaklUu
opranusma

6. Myotc u drcena umerom AMOUKU HA WeKax, a ux oemu Hem. JJOMUHAHMHbBIL UTU PeYeccusnblli NPUSHAK
Hanuyus AMo4ex Ha WeKax:
a) IOMUHAHTHBIN 0) perecCuBHbBIN B) CHEIJICHHBIH C MOJIOM T') CLETICHHBIN
7. Ocobu, 6 nomomcmee KOMoOPbIX 0OHAPYIHCUBAECMCS pACUENIeHIe NPUSHAKA HA3bLIBAIOMCA!
a) THOpHUTHBIMU 0) TOMO3UT'OTHBIMH; B) T€TEPO3UTOTHBIMU  T') TEMU3UTOTHBIMU
8. Ilpuznax, komopuwui HE nposensemcs 6 2uOpUOHOM NOKONEHUU HA3bIBATON:
a) TOMMHAHTHBIN 0) peLiecCUBHBIM B) IPOMEXKYTOUYHBIN I') MyTaHTHBIM
9. Kakas yacmu ocobell ¢ peyeccusHbiM NPUSHAKOM NPOSIBUMCSL 8 NEPEOM NOKOJIeHUU NPU CKPEeUUBAHUU
08YX 2emepo3UcOmMHbIX N0 OAHHOM) NPUSHAKY pooumeneli?
a) 75% 6) 50% B) 25% r) 0%
10. Ilpu ckpewusanuu ocobeii ¢ cenomunamu Aa u Aa (npu yciosuu noino2o 0OMUHUPOBAHUsL)
Habnooaemcs pacujenierue 8 NOMmomMcmee no eHomuny 8 COOMHOULeHUU
a) 1:1 0) 3:1 B) 9:3:3:1 r) 1:2:1
11. Tpemuii 3axon Menoens:
a) OnuchIBaeT MOHOTUOPUHOE CKPEIIMBAHNE
6) DTO 3aKOH HE3aBHCUMOTO HAaCJIE0BaHMs TPU3HAKOB
B) YTBepKIaeT, YTO Kak/1asl mapa MpU3HAKOB HACIIEAYEeTCS HE3aBUCHMO OT IPYTHX
r) YTBepKAaeT, 4To NpU JTUTHOPUAHOM CKpELIMBaHUU B F2 HaOmroaeTcs pacilerieHue N0 reHOTHITY
9:3:3:1
12. HacneodogaHnue npu3Hakos, onpeoensiemvix, 10KaIU308aHHbIMU 8 NOJIOBbIX XPOMOCOMAX
Ha3bl8Aemcs:
a) IUTUOPUAHBIM ~ O) CLUEIUIEHHBIM  B) MOHOTHOPHMJIHBIM  T') CLEIUIEHHBIM C ITOJIOM
13. Kakas xpomocoma 6yoem umems peuiaroujee 3uaueHue npu onpeoeieHuu #eHcKo2o noua y nmuy?

a) X-xpoMocoMa criepMaTo30uaa 0) Y-xpomocoma criepmMaTo3oua
B) X-XpoMocoMa SIHIEKIeTKI r) Y-XpoMocoma SHLEKIETKH

14. Ocobb ¢ cenomunom AaBs 0aem camempi:
a) AB, As, aB, aB 0) AB, aB B) AB, aB r) Aa, B, AA, BB

15. Xpomocommuiii HaADOP NONOBBIX KIEMOK MYHCUUH COOEPHCUM.!



a) Ogny X — XpomMocoMy U OAHY Y — XpOMOCOMY 6) 22 ayrocombl U onHy X WU Y
XpOMOCOMY
B) 44 ayrocoMbl U XY — XpOMOCOMBI r) 44 ayrocoMmsbl, ogHy X uiau Y —
XPOMOCOMBI
16. Mymayuu mocym 6vimb 00yC108/1€Hbl
a) HOBBIM COYETaHHMEM XPOMOCOM B pE3yJIbTaTe CIUSHUS TaMeT
0) IepeKpecToM XpOMOCOM B XOJie MeiHo3a
B) HOBBIMU COYETAHUSIMU T'€HOB B PE3YJIbTATE OIJIOJOTBOPEHUS
') U3BMEHEHUSMU TE€HOB M XPOMOCOM
17. [lomeps yuacmka Xxpomocomuvl HA3bI8AEMCAL...

a) [lenenus 0) dymmukarus B) UnBepcus r) Tpancnokanus
18. Cunopom Illepewescrkoco-Tepuepa modxcem 603HUKHYMb 8 pe3yIbmame...
a) [onmunmnounnun 0) [Tomcomun B) Tpucomuu r) Monocomuu

19. Vkascume nanpagnennyio usmeHuu80cmn:

a) KomOmHaTHBHAs MI3MEHYUBOCTh 0) MyranuoHHast U3MEHUYUBOCTb

B) CooTHOCHUTEIbHAS U3MEHYUBOCTh r) MoaudukanrnoHHas n3MEHINBOCTh
20. Kpoccuneosep — smo mexanusm...

a) KoMOuHaTHBHON N3MEHUNBOCTH 0) MyTanmoHHON U3MEHYMBOCTU

B) ®eHOTUNNYECKON N3MEHYHBOCTH r) MonudukanroHHOM U3MEHUYNBOCTH
21. Henacneocmeenuyro usmen4ugocms Ha3ol8aom:

a) HEOTIPEICIICHHOM; 0) onpeieIeHHOM; B) TCHOTUITMYECKOM.
22 Ilonunnouonsie op2aHu3Mvl O3HUKAIOM 8 pe3yibmame:

a) TEHOMHBIX MYyTallUi; 0) TeHHBIX MYyTalIHIi;

B) MOIM()UKAIMOHHOW N3MEHYUBOCTH; I') KOMOMHAaTUBHON MU3MEHYUBOCTH.
3ananue 2.

Buvibepume mpu eepnvix omeema uz wiecmu.
1. MyTranusiMu sSBISIOTCS:

a) no3esieHeHne KIyOHel kapTodens Ha CBETY 0) OpaxuAaKTUIHS

B) cuHapom JlayHa T') UCKPEBIICHUE CTBOJIa COCHBI, PACTYIIEH B TPEIIUHE
CKaJIbI

1) IPEBpAIEHHE TOJIOBACTHKA B JIATYIIKY €) BOSHUKHOBEHHE OeNbIX TJ1a3 y AP030(UITBI

2. Hopma peakiiyu y OpraHu3MoB:
a) ONpENENsIeTCsl COBOKYITHOCTBIO T'€HOB;
0) pa3Has s pa3HbIX PU3HAKOB;
B) CYIIECTBYET HEMPOAODKUTEIFHOE BPEMsI M MOJKET MEHSTHCS;
I') HO3BOJISIET UM MPHUCIIOCAOINBATELCS K YCIIOBUSIM CYILIECTBOBAHUS;
1) OIMHAKOBAasl y pa3HbIX MPU3HAKOB OJTHOTO OPTaHU3Ma;
€) ONpeIeNsIeTCsl YCIOBUSAMH CPEJIbI.

3aganue 3.
Yemanosume coomeemcemeue:

MC)KI[y BUaaMu MYTaL[I/Iﬁ " X XapaKTCpUCTUKaAMMU.

Xapaxkmepucmuxa: Buowvt mymayuii:
1. Ywucio XpoMOCOM yBEIHYMIOCH Ha 1-2. A) reHHbIE;
2. Opnwuu mykireotnn JIHK 3amensieTcss Ha qpyroi. b) xpoMocomHbIE;
3. Yd4acTok ofHOI XpOMOCOMEI ITEPEHECEH Ha JIPYTYIO. B) renomHuble.
4. TIpouzonuio BbIMAJAEHUE y4aCTKa XPOMOCOMBI.



5. YdyacTok XpoMocoMbI TOBEpHYT Ha 180°.
6. IIpou3onuio KpaTHOE YBEIHMUEHHE YHCITA XPOMOCOM.

3ananue 4.
BriOepuTe HepaBUIbHBIC YTBEPKICHUS.
1) Cunzapom JlayHa BBI3BIBACTCS TEHOMHON MyTalnei.

2) T'eHHBIC M TEHOMHBIC MyTallU¥ — 3TO CHHOHUMBI.

3) V3MmeHeHuMs PU3HAKOB, BEI3BAHHBIC ()AKTOPAMH BHEIITHEW CPEIIbl, HACIICIYIOTCS.

4) Myrtaiuu, BbI3bIBAIOIINE TIOHKCHUE KU3HECIIOCOOHOCTH, Ha3bIBAIOTCS TTOJTYJICTATbHBIMU.
5) HenacnencrBeHHass K3MEHYMBOCTh — H3MEHEHHE ()EHOTHUIIA B TIPEJIENIaX HOPMbI PEAKIIHH.
6) HckyccTBeHHBINH MyTareHe3 MPUMEHSIOT ISl YBEJTMUSHHS KOJIMUYECTBA MY TaIlHIA.

7) Myranuu B MOJIOBBIX KJIETKaX IMEPEIatoTCs 10 HACICICTBY.

8) HcroyHnKOM KOMOMHATHBHOW U3MEHYHBOCTH SIBIISICTCS] MUTO3.

9) TI'eHbl, onpeneNsIONe Pa3BUTUE PA3HBIX IPU3HAKOB, HA3BIBAIOTCS AJUICIIbHBIMU.

10) CoBOKYIHOCTh '€HOB OpraHU3Ma COCTABIISET €ro (PEHOTHIL.

11) TIpumMepoM aHATH3HPYIOLIETO CKPELIMBAHUS MOXKET CIIY)KHTh CKpPElLIMBaHue 4a x aa.
12) I'pynmbl CUEIJICHUS] TCHOB HaXO/SATCS B Pa3HBIX XPOMOCOMaX.

13) VcnoBus BHEIIHEW cpebl, KaK MPaBHIIO, U3MEHSIOT HOPMY PEaKlUi OPraHu3Ma.

Kpurepum ouenuBanusi: «5» (29-34 6aaoB) «4» (22-28 6a/uioB) «3»(15-21 6anoB) «2» (14 m
MeHee).
HroroBasi KOHTpPOJIbLHAsS padoTa (MpoMexxyTOYHast arrecTanus) 10 kiacca

Bapuanr 1
YpoBenb A BriOepuTe npaBUIbHBIN BApUAHT OTBETA.
1. V cobak yepHas mepcTh (A) TOMHHUPYET Haj KOPHUYHEBOW (@), a KOopoTKoHOrocTth (B) — Hax
HOpManbHOU AnuHON HOr (D). BeiOepute reHOTHI YepHOU KOPOTKOHOIOW COOAKH, reTepO3UrOTHON
TOJIBKO I10 NPU3HAKY OKPACKH LIEPCTH.

1) AaBb

2) aabb

3) AABb

4) AaBB

2. Yro sBisiercs MoHOMepoMm JIHK?
1) rnukorex
2) TIHOKO32a
3) aMHHOKHCIIOTHI
4) HYKJICOTUIBI

3. Kakoe u3 nepeuncaeHHbIX 3a00JICBaHUIT YeI0BEKA BI3BAHO HEKJICTOYHBIMH (POPMAMU KHU3HU?
1) CITUJT
2) TyOepkynes
3) museHTEpHS
4) xonepa

4. Tlpu TeHOMHBIX MyTalUsIX MPOUCXOAT U3MEHEHUS



1) umcita XpOMOCOM B TEHOTHIIE 0COOU

2) CTPYKTYPBHI SIEPHBIX XPOMOCOM

3) coueraHus HyKICOTHI0B B Mosekyine JTHK

4) MexaHu3Ma KPOCCHHroBepa B mpodase Meiio3a

5. depMeHTATUBHYIO ()YHKIUIO B KIIETKE BBITOIHSIIOT
1) 6enku
2) JMIAIBI
3) yrieBob
4) HYKJIEHHOBbIE KUCIOTHI

6. B mpobOupke ¢ pactBopoM xiopoduiia GOTOCHHTE3 HE IPOUCXOIUT, TaK KaK JUIs dTOrO Mpolecca
HeoOXxoauM HabOp GEePMEHTOB, PACIIOIOKEHHBIX Ha

1) kpucTax MUTOXOHJPHIi 2) TpaHaX XJIOPOILIACTOB

3) sHIOITa3MaTHYECKOM CETH

4) ma3MaTu4eckoil MeMOpaHe

7. T'maBHBIM KOMITOHEHTOM sIJIpa SIBJISIOTCS
1) pubocomsr
2) XpOMOCOMBI
3) MUTOXOHAPHH
4) XJIOpPOIIACTHI

8. MyranuoHHas H3MEHYHBOCTh, B OTIIMYNE OT MOAU(DHUKAIIMOHHOM,
1) HOCUT OOpaTHMBIH XapakTep
2) mepeaaeTcs 1Mo HaCIeACTBY
3) xapakTepHa Ui BCex 0cobeil Buaa
4) sBIsICTCS MPOSBIICHUEM HOPMBI PEaKIIUU TPU3HAKA

9. Kakas kieroyHas CTpyKTypa MO CBOoell (YHKIMHM HAIIOMHHAET TaMOXXHIO B COBPEMEHHOM
rocynapcrse?

1) xierouHas MeMOpaHa

2) mUTOIIIa3Ma

3) Bakyoub

4) sapo

10. 3HavYeHHE SHEPTeTHUUECKOro OOMEeHa B KJIETOYHOM METabOJM3ME COCTOWT B TOM, UYTO OH
obecreunBaeT peakiiuu CHHTE3a

1) ¢pepmenTamu

2) BUTaMUHAMHU

3) monekynamu ATD

4) HYKJICWHOBBIMHU KHCJIOTaMHU



11. K ocHOBHBIM NpHYMHAM KOMOMHATHBHOM M3MEHUMBOCTU HE OTHOCAT 1) peKoMOMHAINIO
TEHOB B IIPOLIECCE KPOCCUHTOBEPA

2) HE3aBHCHUMOE PACX0XKJICHHE TOMOJIOTUYHBIX XPOMOCOM B Mei03e

3) BO3/eiiCTBUE YCIOBUIT BHEIIHEH CPE/IbI

4) cnydaifHy0 BCTpedy raMeT IPH OILUIOJJOTBOPEHUH

12. [Tponecc konuposanus nHpopmaruu rena Ha U”PHK na3piBaercs
1) TpaHcmAus
2) neHarypauus
3) TpaHCKpHIILIHS
4) perutaKanus

13. [TapHbIe FeHBI TOMOJIOTHYHBIX XPOMOCOM Ha3bIBAIOT
1) amiensHBIMU
2) CUEILICHHBIMH
3) pelecCHBHBIMU
4) TOMUHAHTHBIMH

14. Mei103 OTIMYaEeTCs OT MUTO3a HAJTUYUEM
1) unTepdassl
2) BepeTeHa JeJICHUs
3) uerbipex (a3 gencHUs
4) nByX MOCIEA0BATCIbHBIX JICICHHIM

15. Pacrenue morzomaer u3 OKpyXaroulied cpeabl BOAY M YIJIEKUCIBIH TIa3, KOTOpbIE B
npouecce GOTOCHHTE3a UCIONB3YIOTCS B KAueCTBE

1) KaTanM3aToOpOB XUMHYECKUX PEAKIIHI

2) KOHEYHBIX MTPOJTYKTOB JIBIXaHUS

3) MCXOMHBIX MPOAYKTOB OOMEHA

4) UCTOYHHMKOB DHEPTHU

A.Yposens B
1. BriGepuTe Tpu BEpHBIX OTBETA U3 ILIECTH

Bbuonoruyeckoe 3HaueHHE Meli03a 3aKIIF0YACTCS B
1) mpemoTBpalleHHH YIBOCHHS YUCIa XPOMOCOM B HOBOM TTOKOJICHHU
2) 00pa30BaHUHU MYKCKHX U )KEHCKHUX ramMeT
3) 00pa3oBaHUH COMATHUYECKUX KIIETOK
4) co3MaHUU BO3MOYKHOCTEH BOSHHUKHOBEHHS HOBBIX T€HHBIX KOMOUHAIIHI
5) yBenu4eHUH 4HciIa KIETOK B OpraHu3Me
6) KpaTHOM yBEJTHUYCHUH HaOOpa XPOMOCOM

2. YCTaHOBUTE COOTBETCTBUE:



CcTpoeHne U QYHKIINHU

1) COCTOMT W3 IPYIIIBI MOJIOCTEH C My3bIPbKAMHU Ha KOHIAX

2) COCTOUT M3 CHCTEMbI CBSI3aHHBIX MEX/y COOON KaHAIIbIICB

3) yuacTtByeT B OHOCHHTE3E Oenka

4) y4acTByeT B 00pa30BaHUU JH30COM A. DHOIIa3MaTHYECKasl CETh
5) ydacTByeT B 00pa30BaHUU KJICTOUHON 000JIOUKU

6) OCYILECTBIIICT TPAHCIIOPT OPraHUUCCKUX BEIIECTB B B. Kommuiekc I'onpku pa3zHbie
YacCTU KJIETKHU

OpraHOMAbI

3. YcraHoBuUTE NOCIEN0BATENIBHOCT MpolieccoB npu yasoenuu JHK

B. pacKpy4uBaHUE CIIUPAIA MOJICKYJIbI

C. BO3JIeiiCTBIE (PEPMEHTOB HAa MOJICKYITY

D. OTJIEJICHHE OJIHOM LIeTH OT Apyroi Ha yacTu Moiekynsl JJHK

E. npucoeanHenre Kk kaxaon nenu JJHK xommiemenTapubix HykineotunoB E. obpazoBanue

nByx moznekyn JJHK u3 ogHoit

F. Yposens C
1) OObsicHUTE, MOYEMYy IpU IIOJIOBOM PAa3MHOXKEHUM MOABIAETCS Oojee pa3HOOOpazHOE
IIOTOMCTBO, YEM IIPU BEIr€TATHBHOM.

2) [Touemy B paCTUTENBHBIX KJIETKAX YTIEBOJIOB 3HAYUTEIHHO OOJIBIIE, YEM B )KUBOTHBIX?
3) B npouecce tpancnsuuu ywyactBoBamo 30 wmosekyn TPHK. Omnpenenure uymcno
AMUHOKHCIIOT, BXOJSIINX B COCTaB CUHTE3UPYEMOro OeJiKa, a TaK)Ke YUCIIO TPUILJIETOB U
HYKJICOTHJIOB B T'€HE, KOTOPBII KOAUPYET 3TOT OEJIOK.

Bapuanr 2

YpoBenb A  Bribepute npaBuibHbIA BapHaHT OTBETA.
1. IIpu ckpeuMBaHUM JBYX MOPCKHMX CBHMHOK C YEpHOH IIEpPCThIO (JIOMHUHAHTHBIA MPU3HAK)
MOJIY4EHO MTOTOMCTBO, CPEIU KOTOPOTO 0CO0U ¢ Oenoii mepcThio coctaBmin 25%. KakoBbl TeHOTHITBI
ponutenei? 1) AA x aa;

2) Aax AA;

3) Aax Aa;

4) AA x AA.

2. be3 MuTO3a HEBO3MOXKEH MTPOIIECC
1) oOmMeHa BelecTB
2) pocra opraHu3zma
3) ormIoa0TBOpEHNUS
4) KpocCHHTOBEpa

3. O cXO0/CTBE KIETOK 3yKapHOT CBUIETEIBCTBYET HATMYHME B HAX
1) simpa
2) IMIacTH]I
3) 000JI0YKH U3 KJICTYATKH



4) BakyoJiei ¢ KJIETOYHBIM COKOM

4. Yto sBISETCS MOHOMEPOM Oeka?
1) roukoreH
2) TIII0KO3a
3) aMHHOKHCIIOTHI
4) HYKJICOTHIBI

5. UcrounukoM yriuepoja, HCIOJIB3YyeMOr0 pacTeHUsIMH B mporecce (OTOCUHTE3a, CIYKHUT
MoJIeKyJia 1) yroJbsHON KUCTIOTHI

2) yrieBoaopoja

3) monucaxapuaa

4) yrieKucioro rasa

6. CseroBas cTaausi pOTOCHHTE3a IPOTEKACT
1) B uuTOILIA3ME
2) B rpaHax xjoporuiacra
3) B pubocomax
4) B MUTOXOHJAPHSIX

7. Mouekynbl AT® BBITIONHSIOT B KIIETKE ()YHKITUIO
1) 3ammTHY0O
2) KaTaJUTUYECKYIO
3) akKyMyJsTOpa SHEPrHU
4) TpaHCIOpTA BEIIECTB

8. T'uaponuTHyecKoe paciieruieHiHe BEICOKOMOJIEKYIISIPHBIX BEIIECTB B KJIETKE MPOUCXOIHUT B
1) nuzocomax
2) pubocomax
3) xyoporactax
4) SHIOIUIA3MAaTHYECKOH CETH

9. Ctpoenrie W (YHKIUHM TIJIa3MaTHYECKOW MeMOpaHbl OOYCIOBIEHBI BXOIAIIUMH B €€ COCTaB
MoJleKynaMHu 1) TIMKoreHa U Kpaxmana

2) IHK u AT®

3) 0eJIKOB U JHIHI0B

4) KIIETYATKH M TJIFOKO3bI

10. Opranusmbl, KOTOPbIM JJIsl HOPMAJbHOW IKHU3HEACATSIHLHOCTH HEOOXOMUMO HAIHYHe
KHCJIOPOJIa B Cpe/ie OOMTaHUs, HA3bIBAIOT

1) aspobamu

2) aHa’pobamwu

3) rereporpodamu

4) aBTOTpOhamu



11. K ocHOBHBIM NpHYMHAM KOMOMHATHBHOM M3MEHUMBOCTU HE OTHOCAT 1) peKoMOMHAINIO
TEHOB B IIPOLIECCE KPOCCUHTOBEPA

2) HE3aBHCHUMOE PACX0XKJICHHE TOMOJIOTUYHBIX XPOMOCOM B Mei03e

3) BO3/eiiCTBUE YCIOBUIT BHEIIHEH CPE/IbI

4) cnydaifHy0 BCTpedy raMeT IPH OILUIOJJOTBOPEHUH

12. KosingyecTBo rpyrin CIeIyiCHHsI TCHOB Y OPraHU3MOB 3aBHCHUT OT YHUCIIa
1) map roMOJIOTHYHBIX XPOMOCOM
2) a/uIeIbHBIX T€HOB
3) IOMUHAHTHBIX T€HOB
4) monekyn JJHK B sinpe xineTku

13. B ycnoBusx tpomumueckoil AQpukn y KamycTsl He oOpasyrorcs kodanbl. Kakas ¢opma
M3MEHYMBOCTH TPOSIBIISIETCS B JAHHOM CiTy4ae?

1) myTtanuoHHas

2) KOMOMHATHBHAs

3) MoaupuKaIuOHHAS

4) nuTorIa3mMaTuyeckas

14. CuHTe3 OelIKa OTHOCUTCS K peaKIusIM
1) doTocunTe3a
2) JBIXaHus
3) accuMuISIIAN
4) TUCCHMUIISLIAN

15. B anadaze MuTo3a mporcxoaut
1) yaBoeHue XpoMOCOM
2) necrupanu3aiys XpoMOCOM
3) pacxoaeHne XpOMaTH/I
4) crimpanu3anusi XpOMOCOM

G. Yposens B
1. BroiOepute Tpu BEpHBIX OTBETA U3 ILIECTH

JI1s1 IpOKaprOTHOM KIIETKH XapaKTEPHO HAINYHE
1) pubocom
2) MHUTOXOH/IPHIA
3) odbopmiteHHOTO siTpa
4) TuIa3MaTU4ecKoil MeMOpaHbI
5) sHI0IUIa3MaTUYECKOM CETH
6) omnoii konbueBoi JJTHK

2. YcTaHoBUTE COOTBETCTBUE:
XapaKTCPUCTHKA Pa3MHOXCHUA

1) IPOUCXOHUT C MOMOIIBIO OPTaHOB, HX YACTEH U OTICIbHBIX KIETOK



2) OCYIIECTBISACTCS MPH YU4aCTHH raMeT

3) HOBBIC OPraHU3MbI COXPAHSIOT OOJIBIIOE CXOJCTBO C MATCPUHCKUM

4) UCTOB3YETCsI YSTOBEKOM JIJIsl COXPAHEHHUS Y MOTOMCTBA [IEHHBIX MCXOHBIX IPU3HAKOB
5) HOBBIC OpPraHU3MbI Pa3BUBAIOTCS M3 3UTOTHI

6) moTOMCTBO coueTaeT B cebe MPU3HAKKA MATEPHHCKOTO U OTIIOBCKOI'O OPraHHU3MOB
coco0
A. becrionoe B. Ilomosoe



3. YcTaHoBUTE NOCIEI0BATENBHOCTh 3TAIIOB YIHEPIE€TUYECKOT0 OOMEHa
pacierieHre OUOMoIMMEpPOB 10 MOHOMEPOB

MOCTYIUIEHUE OPIaHUYECKUX BEILECTB B KIETKY

OKHCJIEHUE TUPOBUHOTPAJHON KUCIIOTHI JI0 YTJIEKUCIIOTO ra3a v BOJIbI
paclleryeHle III0KO3bI IO MHPOBUHOTPAAHON KHUCIOTHI

CHUHTE3 JBYX MoJiekysn1 AT

mmoow>»

cunte3 36 monekyn ATD

H. YpoBenb C
1) Yem KjeTKa )KUBOTHBIX OTJIMYACTCS OT PACTUTEIIBHON KJIETKH 110 CTPOCHHIO?

2) B 4eMm cx0JCTBO CTPOEHUS MUTOXOHIPUM U XJIOPOIUIACTOB?

3) Opna u3 nenei JIHK nmeer mocnenosarensrocts HykaeotuaoB [[-A-T-I'-I"-1{-T-I"-T-T-1{-1{-I"-11-11.
OOmpsicHuTE, KaK HU3MEHUTCS CTPYKTYpa OEIKOBOM MOJIEKYJIbI, €CIIM IPOU30UIET YABOECHUE
gerBepToro Hykieoruaa B nenu JJHK. [l BeIMOTHEHUS 3a1aHUS BOCIIONB3YHTECh Ta0uien
TEeHETUYECKOr0 KO/1a.

BapuaHT3  YpoBeHb A BbibepuTe npaBuabHbIN BapMaHT OTBETA.
1. Kakune rameTbl MMeOT 0cobu ¢ reHoTUnom aaBB?
1) aa 2) aaBB 3)BB 4)aB

2. Kakoli ypoBeHb OpraHu3aiuu )KUBOTO CIY)KUT OCHOBHBIM OObEKTOM U3YUEHUS IUTOJIOTHH?
1) KIeTOUHBIM
2) MOMyJIAIMOHHO-BHI0BOM
3) GHOreOICHOTHYCCKHIA
4) 6uochepHslii

3. Uro sBiseTCSI MOHOMEPOM Kpaxmaa?
1) raukorex
2) TII0KO03a
3) aMHHOKHCIIOTHI
4) HYKJICOTHIbI

4. B yem cocrout cxoxactBo monekyn JJHK u PHK?
1) cocTosT U3 IBYX MOJMHYKJICOTUIHBIX ETIEH
2) UMerT (GOpMy CITUpaITH
3) 5TO OMONOIMMEPHI, COCTOSIINE U3 MOHOMEPOB-HYKIICOTHIOB
4) 006e conmepiKaT MO HECKOJIBKY ThICSY T€HOB

5. HpI/I TFCHOMHBIX MyTalUAX NPOUCXOAAT U3MCHCHUA
1) ducna XpoMOCOM B TEHOTHIIE OCOOH
2) CTPYKTYPBI SICPHBIX XPOMOCOM
3) coderaHus HyKJICOTHI0B B Mosekyne JJHK
4) MexaHHW3Ma KPOCCHHroBepa B mpodasze meiios3a

6. Kakoe u3 nepeunciieHHbIX 3a00JIeBaHUI YeJIOBEKa BHI3BAHO HEKJIIETOYHBIMU (POPMaMH KH3HU?
1) CIIUJ
2) TyOepkyes



3) nu3eHTEpHS
4) xonepa

7. JIuzocombl OPMHUPYIOTCS U3
1) xomraekca I"obmku
2) KJIETOYHOTO LIEHTPa
3) mnacTun
4) MHATOXOHIpPHUI

8. B mnTepdase nmepes MUTO30M B KIIETKE
1) XpOMOCOMBI BBICTPAUBAIOTCS B INIOCKOCTH SKBAaTOpa
2) XpOMOCOMBI PACXOIATCS K TOTI0CAM KICTKH
3) komuuectBo mosiekys JIHK ymenbiaercs BaBoe
4) xommuectBo mosekyn JIHK yaBauBaercs

9. K opraHonam UTOIIa3MbI HE OTHOCATCS 1) SAPBIIIKA K XPOMOCOMBI

2) XJIOPOIIACTHI M JICHKOILIIACTHI

3) prbOCOMBI 1 MUTOXOHIPUHU

4) AM30COMBI M BaKyOIIH
10. DHepreTuyeckuii OOMEH HE MOXET MIATH 0e3 IIACTUYECKOro, TaK KakK IJIaCTUYeCKUHd OOMEeH
MOCTABJISICT JIJISl SHEPTETUYCCKOTO

1) Gorarsie sHeprucii Mosiekyst ATD

2) (bepMeHTBI sl YCKOPEHHS PeaKI[Hii

3) KUCIIOPOJ ISl pEaKiuii paciierIeHUsI

4) HEOpraHWYEeCKUE COJH U KHCIOTHI
11. PacTeHue mormomniaer u3 OKpYKAIICH Cpelbl BOJY M YIJICKHCIBINA ra3, KOTOPbIE B Ipolecce
(OTOCHHTE3a HCITONB3YIOTCS B KAYECTBE

1) xaTanM3aTopoB XUMHUYECKHUX PEAKIIUIT

2) KOHEYHBIX MPOAYKTOB JIbIXaHUS

3) MCXOIHBIX MPOJYKTOB OOMEHa

4) UCTOYHHUKOB DHEPTHH

12. VY pacteHuil, MOIy4eHHBIX TyTEM BEr€TaTUBHOI'O Pa3MHOKEHUS,
1) moBbIIIaeTCs aganTalKs K HOBBIM YCIOBHUSIM
2) TOSBJISIETCS. MHOTO HOBBIX TIPH3HAKOB
3) Habop reHOB UJICHTHYCH POJUTEIILCKOMY
4) mposIBIISETCS KOMOMHATHBHAS U3MEHUHUBOCTb

13. B mpoGupke ¢ pactBopoM xiyopodpuiia (OTOCHHTE3 HE IMPOUCXOJIUT, TaK KaK s 3TOTO
npoiiecca Heo0X0 MM Habop (PEpPMEHTOB, PACTIONOKEHHBIX Ha

1) xpucTax MUTOXOHIPUIA

2) TpaHax XJOPOILIACTOB

3) PHIOIUIa3MATUYECKOH CETH

4) ma3MaTHYecKoi MeMOpaHe

14. [pomecc TpaHCKPUIIIAU TPOUCXOIUT
1) B pubocomax
2) B sape



3) B IIUTOILIa3Me
4) B XJOporuiacTax

15. Jlenenrie MUTOIIIa3Mbl TPOUCXOJUT
1) B Tenodaze
2) B anadasze
3) B uHTEpdaze
4) B mpodhaze

. ¥YpoBenb B
1. Bribepure Tpu BepHBIX OoTBeTa M3 miectd Kakue (QyHKIMHM BBINOJNHSET B

KJIETKE siApO?
1) obecnieunBaeT MOCTYIUICHUE BEIIECTB B KIETKY
2) CIIY’)KAT MECTOM JIOKAJIM3aIlMKi HOCUTEIICH HACICACTBEHHOW HHPOPMAIIUU — XPOMOCOM
3) ¢ MOMOIIbIO MOJICKYJT TOCPEAHUKOB YUACTBYET B CHHTE3€ MOJICKYJ Oelka
4) ygacTtByeT B npoiiecce (OTOCHHTE3a
5) B HEM OpraHWYeCKHUE BEIIECTBA OKUCIIIOTCS 10 HEOPraHHUECKUX
6) yuacTByeT B 00pa30BaHUU XPOMATH/T

2. VYcTaHOBHTE COOTBETCTBUE:
XapaKTepUCTHKa OOMEHa BELECTB 4) cUHTE3 OPraHNYECKHUX BEIICCTB U3
1) ucnonbp30BaHKE YHEPIHH COJIHEUHOTO HEOPTaHMYECKUX cBeTa sl cuHte3a AT® 5) BoigencHue
KHCJIOPOJIa B IIPOLIECCE
2) WUCIIOJIb30BAHUE YHEPTUH, 3AKITFOYCHHON B 0OMEHa BeIllecTB nuiie, st cuare3a AT 6)

HCIIOJIB30BAHHUEC DHCPIrU XUMHUYCCKUX
3) HCIIOJB30BaHUC TOJIBKO I'OTOBBIX peaKquI JJIs1 CHHTE3a ATD OpPraHn4YCCKuX BCUICCTB

A. ABTOTpOdBI

OpPraHU3Mbl
B. I'erepotpodsr

3. YcTaHoBUTE IOCTEA0BATENHHOCTh MPOIIECCOB IIPH MUTO3€
PACXOXKIACHUC XPOMATHU K ITOJIFOCAM KJICTKHU
CIUpATU3aIUs XPOMOCOM

o0pa3zoBaHHe TOYCPHUX SEP

PacmoI0KEHUE XPOMOCOM Ha IKBATOPE KIETKU
MIPUKPEIUIEHUE XPOMOCOM K HUTSIM BEpPETEHA ACICHUS

mTmoOoOw>

pacTBOpeHHeE siIepHON 000I0UKU

J. Yposens C
1) Kakas ¢opma pa3MHOXKEHHS OOECIIEUYMBACT JIYUIIYIO MPUCTOCOOISIEMOCTh OPraHU3MOB K

W3MEHEHUSIM BHEIIHEW Cpebl U oueMy?

2) B knerkax Kakux OpraHoB M Mo4YeMy ammapart [ oibpku Hanboee pa3BuT?

3) benok cocrout u3 130 ammHOKHCHOT. YcraHoButTe uucino HykiaeotunoB B MPHK u JIHK,
KOJUPYIOMIMX JaHHBIN Oe0K, 1 ynciio mojekysl TPHK, koropbie HeoOX0auMBI 17151 CHHTE3a 1TaHHOTO
6enka. OTBeT 00OCHYiIITE.



Bapuanr 4
YpoBenb A BriOepure npaBUIIbHBIM BapUaHT OTBETA.

1. V cobak yepHas mepcTb (A) JOMUHHpPYET HaJ KOPUYHEBOH (a), a KopoTkoHoroctb (B) — Han
HOpMalbHOM JutnHOM HOT (D). BeiOepuTe reHoTHIT YepHOI KOPOTKOHOTOM COOAKH, T€TEPO3UTOTHON TOJIBKO
0 MPU3HAKY AJIUHBI HOT.

1) AaBb

2) aabb

3) AABb

4) AABB

2. Yxaxure GOpMYIUPOBKY OJJHOTO U3 MOJ0KEHUH KIIETOYHON TEOpUH.
1) KJIETKU pacTeHUi OTIIMYAFOTCS OT KJICTOK XKMBOTHBIX HAJIMYUEM XJIOPOILIACTOB.
2) KJIETKa — CIMHUIA CTPOCHHUSI, )KU3HEICATCIBHOCTH U PA3BUTHS OPTaHU3MOB.
3) KJICTKH MPOKAPHOT HE UMEIOT 0(OPMIIEHHOTO SIIIpA.
4) BUpPYCHI HE UMEIOT KJIETOYHOTO CTPOCHHUSI.

3. K OCHOBHBIM TpHYMHAM KOMOWHATHBHOW W3MEHYMBOCTH HE OTHOCIT |) pEeKOMOWHAIMIO T'S€HOB B
Ipolecce KPOCCHHIoBepa

2) HE3aBHCHUMOE PACXOXKICHHUE TOMOJIOTHYHBIX XPOMOCOM B MEH03¢

3) BO3/CHCTBUE YCIIOBHI BHEIIHEH CPE/IbI

4) ciy4aifHyr0 BCTpedy raMeT MPHU OILUIOJ0TBOPCHUH

4. Be3 MUTO3a HEBO3MOXKEH TPOIIECC
1) oOmeHa BelecTB
2) pocra opraHu3Ma
3) OILIOIOTBOPEHHUS
4) KpOCCHHTOBEpa

5. Kakum cBOMCTBOM 00J1a7al0T BCE JTUITHIBI?
1) pacTBOpSIOTCS B BOJIE
2) UMEIOT CIIaJIKUi BKYC
3) HE pacTBOPSIOTCS B BOJIE
4) 00pa3yroT KPUCTAJLIBI

6. B cocraB kakux MoseKys BXOAUT (Hocdop, HEOOXOMUMBII BCEM KHUBbIM OpraHu3Mam?
1) xupos
2) MOHOCAXapHuI0B
3) nonucaxapuaoB
4) HYKJICHHOBBIX KHUCIIOT

7. B MUTOXOH/IpHSX B OTJIMYHE OT XJIOPOIUIACTOB HE MPOUCXOUT CHHTE3 MOJICKYIT
1) AT®
2) TIHOKO3bI
3) uPHK
4) Genka

8. Knerounslii ieHTp y4acTByeT 1) B IBUKEHUU KIETKU
2) B cuHTe3e Oenka



3) B mporiecce JeIeHus
4) B mporiecce GOTOCUHTE3A
9. DHeprernyeckuii OOMEH B KJIIETKE DYKapUOT MTPOUCXOJIUT
1) B oamH 3Tan
2) B JBa STama
3) B Tpu dTamna
4) B yeThIpe JTarna
10. Yuciao XpoMOCOM TPH MOJIOBOM Pa3MHOKEHHH B KaKIOM TOKOJICHHH BO3pacTano Obl BIBOE,
ecii OBl B XOJI€ SBOIOIUHN HE C(HOPMHUPOBAJICS TIPOIECC
1) muro3a
2) OIUI0I0OTBOPEHUS
3) Mmeiio3a
4) onbUICHUS
11. B tremHOBYy10O cTanuio GOTOCHHTE3a IPOUCXOIUT
1) doronu3 BojbI
2) CHHTE3 TITFOKO3bI
3) cunre3 ATD
4) BbIJEIICHHUE KHCIOPOIa
12. VcTouHMKOM yriiepojia, HCIOJIb3YeMOTO PACTCHHSIMHU B Tporecce (OTOCHHTE3a, CIIY)KUT
MoJieKyJa 1) yroJibHOM KUCIOTHI
2) yrieBoaopojaa
3) moiucaxapuaa
4) yriieKucioro rasa

13. B ycnoBusix Tponmueckoir Adpukm y KamycTel He oOpasyrorcs koyanbel. Kakas ¢opma
M3MEHYMBOCTH TPOSIBIICTCS B JAHHOM ciiy4ae?

1) myTanuoHHast

2) KOMOMHATHBHAs

3) MoauduKaIMOHHAS

4) nuToriazmMaTuyecKast

14. I[Tpotiecc TpaHCISAIMU TPOUCXOTUT
1) B pubocomax 2) B sape
3) B IUTOILIa3Me
4) B xJIOpOILIacTax

15. B meradaze MuTo3a B KiIeTke
1) XpoMOCOMBI BBICTPAMBAIOTCS B IUIOCKOCTH YKBATOPA
2) XpOMOCOMBI PACXOIATCS K TIOTI0CAM KICTKH
3) xonuuectBo Monekysn JJTHK ymenbiaercs BiBoe
4) konnuectBo Monekyn JIHK ynBauBaetcs

K. YpoBens B
1. Boibepute Tpu BEpHBIX OTBETA U3 IIECTH

CXOJICTBO KJIETOK KUBOTHBIX M OaKTEPHUIl COCTOMT B TOM, YTO OHU UMEIOT
1) obopmienHOE PO
2) IUTOIUIa3My
3) MUTOXOHAPHH



4) maasMaTH4ecKyro MeMOpaHy
5) IrIMKOKAINKC
6) prbocombI

2. YCTaHOBUTE COOTBETCTBUE

XapaKTEPHUCTUKA MYTAIlUU

1) BKITIOYEHHE ABYX JUITHUX HYKIEOTUIOB B TUI MyTalluu
monekyiy JHK
2) KpaTHOE YBEIMYEHHE YUCIIa XPOMOCOM B
TaryIouIHON KIIeTKe
A. T'ennsie
3) HapyuIeHHE MOCIEN0BATETLHOCTH AMUHOKUCIIOT
B MOIIEKyJe Oerka

B. Xpomocomubie
4) mOBOPOT yyacTKa XpOMOCOMBI Ha 180°
5) yMeHblIEHHE YKCIIA XPOMOCOM B COMATHIECKON C. TeHOMHEIE
KIIETKE

6) oOMeH y4acTKaMu HETOMOJIOTHYHBIX XPOMOCOM

3. Ycra"HoBuTe MMOCJICA0BATCIbHOCTD ITPOLCCCOB 9M6pI/IOFGH633 Y JIaHLICTHUKA

A. BIISIYUMBaHUE YaCTU CTEHKHU OJIACTYIIBI
. ApOo0JIeHHE 3UTOTHI

. OIUIOJIOTBOPCHHE

. 00pa3oBaHME racTPyIbl

. 00pa3oBaHUE ME30ICPMBbI

mmooo

3aKJIaJIka OpraHoB

L. YpoBenb C
1) Yem kieTKa )KUBOTHBIX OTIMYACTCS OT PACTUTEILHON KIICTKH IO CTPOCHHUIO?

2) JIist KaKuX OPraHU3MOB TOHSTHS «KJICTOYHBIH LUK H «OHTOT€HE3)» COBMAIAIOT U IoueMy?
3) @parment uenu nPHK umeer nocnenosarensHocts HykineotuaoB L[-I'-A-T-V-A-V-I-1[-V-T-T.
Ompenenure  mocnenoBaTenbHOCTh — HykjeotuaoB Ha  JIHK, antuxkomonst TPHK m
MI0CJIe/I0BATENbHOCTh AMUHOKHUCIIOT, KOTOPasi COOTBETCTBYET JJaHHOMY (hparMeHTy I'eHa, HUCIOJIb3Yys
TaOJIUIy T€HETUYECKOT0 KOJa.
Kpurtepuu onenuBanus: «5» 86% - 100% (23-27 6annoB) «4» 66% - 85% (18-22 6asioB)
«3» 51% - 65% (13-17 6a110B) «2» (12 1 MeHee)



KonTponbHO-n3MepuTeabHbIe MaTepuabl 1 yyammuxes 11 kiacca

Bxonnasi koHTpOIBbHAS padoTa mo Ouosornull kiaacc Bapuanr 1

\ BeiOepuTe BepHBIH OTBET.

1. Llutonorust uzyyaer:

A). XKuznb xxuBotHbIX; b). Tkanu pacrenuii; B). CTpoeHuE U )KU3HEACITEIBHOCTD KICTKH;
I'). Cucrembl OpraHoB XUBbIX OpPraHU3MOB.

1. Hayka o knemxke-3mo....

A). I'enemuxa. b) bomanuxa.  B) [Jumonocus I') Muxpobuonocus.

2. PubocoMbl CHHTE3UPYIOT:

A). benku B). YrieBonpl B). XKupst I'). HyksienHOBBIE KMCIIOTBI

2. DyuKyus K1emouHou MemOpaubl:

A).Obmen sewjecmes b). . @omocunmes B)./lenenue knemku D). Iluwesapenue
3.. Knerounas Teopus O6buia chopMyaupoBaHa:

A).M. JIoMOHOCOBBIM. b). MeuHuKOBBIM. B).T.IlIBanHOM. I'). A. JleBeHrykom.

3.. Knemounas meopus o6vi1a cghopmynuposana é..
A).B1838e. b)B 1839 B)B 1953 .. I).B 18122
4. KiieTka KOCTHOM TKaHM Y€JIOBEKA COJICPIKHUT:

A). Bona- 80% b). Bona- 5% B).Bona-20% I').Bona 50%..

4. B kniemke co0epicamocsi:

A) Kucnopoo-60%-75% b) Booopoo-20% B) XKenezo-000,5% I) kanvyuii- 5%
5. B cocrasB kinerku HE Bxonar:

A) Ymiesonbl  b). Aot B) bensun I') Bona

5. B cocmas knemxu HE éxo0sm:

A). Booopoo b) Kucnopoo  B). Hoo I'). Huxomun

6. CBorictBamu Bonbl B kieTke HE gBinsirorcs:
A). Termoemkocts b). TerutonpoBognocts  B). Boga-ucrounuk sneprun  I'). Bona-pactBopurens.
6. Qynxysamuu obenxa 6 kiemxe HE sensiomes:

A). CmpoumenvHas b). 3awummnasn B).Tpancnopmmnas I). Unpopmayuonnas.
7. ®ynkument yrneBogoB He sBusiercs:
A) Duepretnueckast  b) 3anacaromast B) CrpourenbHas I').®epmenTaruBHast.
7. B cocmae JJHK HE exooum :
A) I'vanun b)) Aoenun B) Tumun I).1ypayun
8. AT® —0CHOBHOM UCTOYHUK....... B KJIETKE.
A) CtpouTenbHOTO MaTepuaa b) Bognr B) Dueprun I'). Kanpws.
8. @ynxyus pubocom ... ......
A) Cunmes benxa b) Cunmes yeneeooos B) Cunmes srcupos I') Cunmes HyKneunogwix
KUCTLOM.
9. KneTouHble BKIIOUEHUS- 3TO. ......
A). Pubocomsr b) Xpomocomber  B). CkoruieHHst XUMHYECKIX BEIIECTB. I'). Lentpuonu.
9.. Mumoxonopuu-smo.......
A) KnemouHvle gxnroueHus b) Dnepeemuueckue «cmanyuu «Kiemxu.
B). Opeanouowvr osusicenus I). Xpomonnacmei.
10. OpraHons! KIETKU:
A). Anpo b) benku B) MunepanbHbie comu. I'). Bona.
10. Opeanouowr knemku:
A) Kupwi b) Duoonnasmamuueckas cemo B) Kucnopoo. I). Mazcnuii
11. PacturenbHas knertka HE comepxur:
A). Bakyonb b). Kommuiekc Tombmxm. B) Anpo I') Hentpuonu
11. ’Kusomnas xnemrxa HE cooepoicum:
A) Jluzocomwi b) Mumoxonopuu  B) Aopo ') Xnoponnacmui
12. ®yHKIIMU MUTOXOHIPUI
A). Cunre3 ATO b) Cunres Genka B). Cunres yrneBonon I') Cunres xupos.

12. @ynkyuu a0pa Knemxku:
A) Ynpaenenue srcuznedesmenvrnocmuio Kiemxu b) Cunmes opeanuueckux eewecmes



B) Pacwennenue benxos
13. Haiinure ommoOKuH:.

I') Haxonnenue y2neso00s.

A).PacturenpHas kieTka

b).KuBoTHas kieTka

— Tereporpodnoe nutanue
— AsrorpoHOe nmuTaHue
— ®orocuHTE3

1.I'erepoTpodHOe nuTanme
2.ABTOTpOHOE MHUTAHUE
3.®@orocuHTE3

13.Hatioume owubxu:

A).Ha wepoxosamoii I1C cunmeszupyromcs

b).Ha enaoxou II1C cunmesupyromces

1.Yzneso0wt
2. Kupwi
3. benxu

1.Yenesoowt
2. Kupwi
3. benxu

14. Haiinute COOTBETCTBUE.

CpoiicTBa HEOPIraHNYCCKHX BCUICCTB B KJIICTKC

HCOPFaHI/I‘IeCKI/IC B€HICCTBa KJIICTKH.

A). Co3naHue TypropHoro JaBJI€HUS
b).Co3nanue OmopHBIX CTPYKTYP KJICTKH.
B).PazgpaxxuMocTh KIeTKU

I').Marepuain 11t CHHTE3a OpraHUn4eCKUX
BEIIECTB.

1.Coenunenust a3ota, pocdopa, KambIusl.

2. Bona.

3.KarnoHbl-Kanus, HaTPus, KaJbI[Hsl, MarHus;
AHMOHBI- XJI0pa, PocHOPHOI KUCITOTHI,
A30THOMN KHUCJIOTHI)

4..MoHsl xene3a, IMHKA.

Cunmes opcaHu4ecKux eeuiecme npoucxodum J

Opeammec;cue eseuecmea

a) 60 6cell yumoniasme,
0) 6 s0pe;

8) 6 MUMOXOHOPUSIX;
2) 8 pubocomax.

1) DIIC

1.Benxu

2. Yeneso0wt

3. Kuput

4.HyK1eUuHO8bIe KUCTIOMDL.

15.Haiianute COOTBETCTBUE.

DyHKINHA OPTaHUYECKUX BEIIECTB

Opranunyeckue BelleCcTBa.

A).DHepreTrueckas

b).CtpoutenbHas

B).3anacaromas

B). 3ammurHas

I').®epmenTaruBHas

) Tlepenaua nHacnencTBeHHON HHpOPMAITUU

1.YrneBoabl

2. XKupsl

3.benku

4 HykerMHOBBIE KUCIOTHI

15.Hanioume coomeemcmeue:

Tunwvi knemok Ilpusnaxu
A)Ilpoxkapuomui 1. Aopo
b)dykapuomut 2.I'amemuwi

3.[luwesapumenvHuvie 6aKyonu
4.Mumos, metios
5.Mezocomwi




BxonHasi kOHTpoJbHas1 paboTa mo Ouonornull kiaacc Bapnanr 2
\ BeiOepuTe BepHBIH OTBET.
1. Hutonorust uzyuaer:  A). )Kusnb xkuBoTHbIX; b). Tkanu pacrenuii;

B). Ctpoenue u ’Ku3HEnEATEILHOCTD KICTKH; I'). Cuctembl OpraHoB KUBBIX OPTAaHU3MOB.
1. Hayxa o knemxe-3mo....

A). I'enemuxa. b) bomanuxa. B) Llumonoeus I') Muxpobuonocus.

2. PuG0COMBI CHHTE3HUPYIOT:

A). benku b). YrneBonsr B). XKupsr I'). HyknenHoBbIE KUCIOTHI

2. DyHKYUA K1eMOUHOU MeMOPAHDBL:

A).Obmen sewgecms b). . @omocunmes  B)./[enenue kiemxu I).Iluwesapenue
3.. Knerounas Teopust 6bu1a chopMynupoBaHa:

A).M. JIoMOHOCOBBIM. b). MeunukoBeiM. B).T.IlIBannom. I). A. JleBeHTyKOM.

3.. Knemounas meopus bvina cpopmynuposana é..

A). B 1838 2. b)B 18392 B)B 19532 I).B 18122

4. KitleTka KOCTHOM TKAaHU YEJIOBEKA CONEPIKUT:

A). Bona- 80% b). Bona- 5%  B).Boma-20% I').Bona 50%..

4. B knemke codepacamocsi:

A) Kucnopoo-60%-75% B) Booopoo-20% B) Kenezo-000,5% I') xanvyuii- 5%
5. B cocras knerku HE Bxomsr:

A) VYriieBonbl b). Azor B) bensun I') Bona
5. B cocmas knemxku HE 6éxooam:
A). Booopoo b) Kucnopoo B). Hoo I). Huxomun
6. CpoiictBamu BonbI B kiietke HE sBistroTcs:
A). TermoeMKoCTh b). TermonpoBoaHOCTH B). Bona-uctounuk sneprunl’). Boma-pactBopurers.
6. Oynkysamuu oOenxa 6 kiemxe HE saensaromes:
A). Cmpoumenvras  b). 3awumnas B).Tpancnopmuas I). Ungpopmayuonnas.
7. ®ynkumen ymieBonos He sBisercs:
A) DHepreTuueckas b) 3anacaromas B) CrpourensHas I').®epmenTaruBHasl.
7. B cocmae JIHK HE exooum :
A) I'vanun b) Adenun  B) Tumumn 1) Ypayun
8. AT® —0CHOBHOM UCTOYHUK....... B KJIETKE.
A) CtpouTenbHOro Marepuana b) Bonsr B) Duepruun I'). Kanbuus.
8. Dyukyus pubocom ... ... ...
A) Cunmes benxa b) Cunmes yenesooog B) Cunmes owcupos ') Cunme3s HyK1eUHOBbLX KUCTIOM.
9. KneTouHble BKIIOUEHUS- 3TO. ......
A). Pubocomsbr b) Xpomocomer  B). CkomnieHnss XUMHUECKHUX BEIIECTB. I'). Leatpuonu.
9.. Mumoxonopuu-smo.......
A) Knemounvle gxnroueHus b) Dnepeemuueckue «cmanyuu «kiemxu.
B). Opeanouowvr osusicenus I'). Xpomonnacmei.
10. OpraHons! KIETKU:
A). Anpo b) benku B) MunepanbHble COMH. I'). Bona.
10. Opeanouowr knemku:
A) Kupwi b) Duoonnasmamuueckas cemv  B) Kuciopoo. I). Maenuii
11. PacturenbHas knetka HE cogepxurt:
A). Bakyonb b). Kommiekc Tombmxmu. B) Anpo I') Hentpuonu
11. ’Kueomnas xnemxa HE cooepoicum:
A) Jluzocomwi b) Mumoxonopuu B) Aopo I') Xnoponnacmot
12. ®yHKIIMU MUTOXOHIPUI
A). Cunre3 ATO b) Cunres Genka B). Cuntes yrieBonoB I') Cunre3 Kupos.
12. @ynkyuu a0pa Knemxku:
A) Vnpasnenue sxcuznedesmenbHoCmuio K1emKu b) Cunmes opeanuueckux eeujecme
B) Pacwennenue 6enxos I') HakonneHue y2nes0008.
13. Haiigute ommoOKw:.
A).PacturenpHas KieTka b).KuBoTHas kieTka

— Tereporpodnoe nuranme 1.T'ereporpodHoe nuTanue




— AsrorpodHoe nmuTaHue
— @orocuHTEe3

2.ABTOTpOHOE THUTAHUE
3.®@oTocuHTE3

14.Hatioume owubxu:

A).Ha wepoxosamoii II1C cunmeszupyromcs

b).Ha enaoxou DI1C cunmesupyromces

1.Yzneso0wt
2. Kupwi
3. benxu

1.Yenesoowt
2. Kupwi
3. benxu

15. Haiinure COOTBETCTBUE.

CBoliCTBa HEOPraHMYECKUX BEHIECTB B KIETKE

HeopraHquCKHe BCIICCTBA KJIICTKH.

A). Co3nanue TypropHOTO J1aBJICHUS
b).Coznanue onopHbIX CTPYKTYp KJIETKH.
B).PaznpaxumMocTs KiIeTKH

I').Marepuain 11 cuHTe3a OpraHMYeCcKUX
BEIICCTB.

1.Coenunenus a3ora, pochopa, KaIbIus.

2. Bona.

3.KarnoHnsI-Kamnusi, HaTpusl, KaJIbLUs, MarHUs;
AQHHOHBI- XJI0pa, PochHOpHOI KUCIOTHI,
A30THOM KHCJIOTHI)

4. HMoHnl xene3a, IUHKA.

16.Hatioume coomeemcmaue:

Cunmes opcaHUu4eCcKux eeuiecme npoucxodum N

Opeammec;cue eseuecmea

a) 60 6cell yumoniasme,
0) 6 s0pe;
8) 6 MUMOXOHOPUSIX;

2) 8 pubocomax.

) 2IIC

1.Benxu

2. Yeneso0wt

3. Kuput

4.HyK1eUuHO8bIe KUCTIOMDL.

17.Haiianure COOTBETCTBHUE.

CDYHKI_[I/II/I OpPraHn4CCKHX BCIUICCTB

OpFaHI/I‘IeCKI/Ie BCIICCTBA.

A).DHepreTudeckas

B).CtpoutenbHast

B).3anacaromas

B). 3amuTHas

I').®epmenTaruBHas

) Ilepenaua HacneACTBEHHON MH(POPMAIIH

1.VreBoasl

2. XKupsl

3.benku

4 HyknenHOBBIE KUCIOThI

18.Harioume coomeemcmeue:

Tunwvi knemok Ilpusnaxu
A)Ilpoxkapuomui 1. Aopo
b)dykapuomut 2.I'amemuwi

3. Huwesapumenvnvie 6axKyonu
4. Mumos, metios
5. Mezocomur

Kpurtepun onenuBanns: «5»(21-25 6annos)

«4» (15-20 6ana0B) «3» (9-14 6a1710B) «2» (8 M MeHee).



KonTtpouabHnas pabora Nel «Bo3HNKHOBeHHEe U pa3BUTHE IBOJIOLMOHHON OMOI0THI».
Bapuanm 1

Yacms 1(A)

BriGepute o1uH OTBET U3 MPEAIOKEHHBIX YETHIPEX.
Al. Buoom naszvieaemcs epynna ocooeii:
1) oOuTaroumx Ha OOIIeH TEPPUTOPUHN
2) TMOSBUBILIUXCS B PE3yJbTATE IBOIIOIUU
3) CKPEIIMBAIOMIMXCS U JAIOMIUX IJI0IOBUTOE TTIOTOMCTBO
4) CO3JaHHBIX YEJIOBEKOM Ha OCHOBE 0TOOpa
A2. [Ipusnaku, ghopmupyrowuecs y ocobeli 8 npoyecce eCmecmeeHHo20 0moopa, noJie3Hbi:
1) yenoBeky
2) BUY
3) 6uorieHO3y
4) okpyKarorien cpese
A3. Muozoobpasue 61008, wupoxkoe pacnpocmpanerue u 8biCoOKas Ni10008UMOCMb NAPASUMUYLECKUX
uepeeti - nokazameinv.
I)apomopdo3za 2) nereHepamnuu
3) Guostoruueckoro nporpecca 4) OMOJIOrHIECKOro perpecca.
A4. Kaxoii kpumeputi uda obycnosiusaem pasnuiue 8 popme KpoHbl U 8bICOMbL 0€PEBbed COCHbL
00bIKHOBEHHOLL, BbIpOCULell 8 1eCy U HA NoJle
1) Mopdosoruueckuii 2) reHeTHICCKUN
3) reorpaduyeckuii  4) 3KOJOTHYCCKHM
AS5. Mopgonoeuneckuii kpumeputi 6uda - 5mo.
1) o6siacTh pacrpoCTpaHeHHSI
2) 0OCOOEHHOCTH MPOLIECCOB JKU3HEICSTETbHOCTH
3) 0COOEHHOCTH BHEIIHETO U BHYTPEHHETO CTPOCHHS
4) ompeeeHHBII HAOOP XPOMOCOM H T€HOB
A6. Kakoti pakmop 6 36om0yuu uenogexa ympamuii c6oe 3HayeHue 8 Hacmosujee 8pems?
1) TPOCTPaHCTBEHHAS M3OJISALUS
2) HacleACTBeHHAs U3MEHUYUBOCTD
3) KOMOWHATWBHAs U3MECHYMBOCTH
4) xonebGaHMs YUCIEHHOCTH B Pe3yabTaTe MUTPALIMOHHBIX MPOIIECCOB

A7. Ilpamoxodicoenuio y npeoxkos uenogexka cnocoocmeosao.
1) OCBOOOXKIEHHE PYKH
2) TOSBIIEHUE pEYU
3) Ppa3BUTHE MHOTI'OKaMEpPHOI'0 cepala
4) ycuieHue oOMeHa BeIecTB

A8. Ceoticmeo npuobpemams HO8ble NPUSHAKU, A MAKHCE PAZTULUSL MEHCOY 0COOAMU 8 Npedenax euod -
9MO NposeieHue:
1) HAaCIENCTBEHHOCTH
2) 0O0pbOBI 32 CYLIECTBOBAHUE
3) HWHAMBUIYAIBHOTO Pa3BUTHS
4) W3MEHYUBOCTH

A9. Apean pacnpocmparnenus Kpoma 00bIKHOBEHHO20 OMHOCUMCSL K KPUMEPUIO 8U0A.:
1) mopdonoruyeckomy 2) reorpaduueckomy
3) dusnonorudeckomy 4) reHeTUYECKOMY

Al10. Ilpu ceoepagpuueckom 8u0000pazosanuu hopmuposanue H08020 8UOA NPOUCXOOUM 8 pe3yibmame.
1) pacmajeHus ¥ pacIIMpeHus: HICXOJIHOTO apeana
2) MCKYCCTBEHHOro oTOopa
3) CyXEHHS HOPMBI PEAKIH MPU3HAKOB



4)

1)
2)
3)
4)
5)
6)

npeiida reHoB
Yacts 2 (B)

B 3ajanuu Bl BbiGepuTe Tpy BEPHBIX OTBETA U3 IIECTH.
B1. Pesynemamom 38onoyuu 161s1emcsi.
npeiid reHoB
MHOT000pa3ue BUI0B
MyTalMOHHAs U3MEHYUBOCTh
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB K YCIIOBHUSM BHEIIHEH CPEJIbI
MOBBILICHNE OPraHU3alluH )KUBBIX CYILIECTB
0oprba 3a cyliecTBOBaHUE.

HDI/I BBITTIOJITHCHHUHW 3aJaHUsA B2 YCTAHOBHUTEC COOTBETCTBHUC MCKAY COACPXKAHHMEM IICPBOIO M BTOPOIO

CTOJIOIIOB.

B2. VYcraHoBuTe COOTBETCTBHE MEXIY NPU3HAKOM OOBIKHOBEHHOW O0€33yOKM W KpUTEpHUEM BHUJA,

KOTOPBI OH XapaKTepusyerT.

[Tpusnak Kpurepuii Buna
A) Teno MOKpHITO MaHTUEN 1) Mmopdonoruueckuii
b) pakoBuHa umeeT aBe CTBOPKU 2) 3KOJOTMYECKHH

B)oOuTaeT B mpecHBIX BOJOEMax

I') kpoBeHOCHAs cCTeMa He3aMKHYTast

J1) nuTaHnue BOAHBIMA MUKPOOpPTaHU3MaMu
E) nuunnka pazBuBaetcs B BOJE.

Ilpu BeImogHEHMH 3agaHusa B3  ycTaHOBHTE NpPaBHIBHYIO ITOCJIEAOBATEILHOCTH OMOJOIHYECKUX

IIPOLCCCOB.

B3. Yemanosume nocrnedosamenvrHocms nosignenus 6 npoyecce 360110UUL OCHOBHbIX SPYNN:
A) KuiieuHonoaocTHble
b) Unenucronorue
B) KonbuaTsie yepBu
I') KononuanbHbIE JKTyTUKOBBIE
J1) [1nockue yepBu
Yactp 3(C) JlaiiTe monHbINH pa3BEPHYTHINA OTBET.
Cl. Obvacuume, nouemy 100U PaA3HbIX PAC OMHOCAMCS K OOHOMY 8UOY.

KonTposbHnas padora Nel «Bo3HMKHOBeHNe W pa3BUTHE IBOJIOLIMOHHON 0MOJIOTHI.

Bapuanm 2
Yacms 1 (A)

BbiOepuTe 0MH OTBET U3 MPE/UIOKEHHBIX YSTHIPEX.
Al. Veenuuenue uucnennocmu 6u0a 8 npupooe C8UOemenbCmayem.
1) 0 6HoIOTHYECKOM TpOorpecce
2) 0 pa3BUTHH TIO ITyTH JIeTeHEepaluu
3) 0 GuoOrHYECKOM perpecce
4) 0 pa3BUTHUH IO TTYTH apoMop(o3a
A2. O 803HUKHOBEHUY NANOPOMHUKOS 8 UCTOPUU NPUPOOLL 3eMIU CBUOCMENbCMEYeN.:
1) cymiecTBOBaHUE TPABSHUCTBIX U IPEBECHBIX (OPM
2) HaJM4YKe UX OTIIEYATKOB U OKaMEHEIOCTEH




3) ux crnocod pa3MHOKEHUS
4) uX COBpEMEHHOE pa3Hoo0Opasue
A3. Vnpowenue enympennezo u enewne2o cmpoenus op2aHu3Mo8 Ha3bl8aAemca.
1) oGeii nerenepanueit
2) apomopdozom
3) uanoamanTanuei
4) perenepanmeit
A4. Kakoe 380110YytioHHOE s61eHUe HA3bLBAIOM OUBEPSECHYUECIL:
1) cxoKCHHE TIPU3HAKOB Y HEPOACTBEHHBIX BH/IOB
2) pacxoJIeHHEe IPU3HAKOB Y POJCTBEHHBIX BUIOB
3) npuoOpeTeHre y3KO0# Crielnuaan3aim
4) 00pa3oBaHUE TOMOJIOTHYHBIX OPraHOB
A5. K uouoaoanmayuam y 2010CemMeHHbIX pACmeHUll OMHOCAM.
1) IOSIBJICHUE CIIOP
2)00pa3oBaHUE CEMEHU
3)o0pa3oBaHue 1012
4) BUJIOM3MEHEHUE JTUCTHEB
A6. Iloaenenue namunanoi KOHEYHOCMU U 1€204UHO20 ObIXAHUS ) OPEBHUX 3eMHOB0OHBIX NO360IUNO:
1) OCBOUTH BOJIHYIO Cpely OOUTaHUs
2)0bICTpee pa3MHOKATHCS
3)BBIMTH HA CYILY
4)TIMTATHCS Pa3HOOOPA3HON MUIIEH
A7. I'nagnoti npuuunot OUo102UYecKo2o pespecca MHO2UX U008 HCUBOMHBIX U PACMEHUL 8 HACMOsUjee
8peMsl A6IAemCsl.
1) HU3MCHECHHE KJIMMarTa
2)XO03sICTBEHHAs JCSITebHOCTD YeIOBEKa
3)M3MEHEHHE penbeda
4)yBEIMUEHUE YUCICHHOCTH XUIITHUKOB
A8. OoHo u3 dokazamenbcme poocmea KUuleyHONOJI0CMHbIX U NPOCMEtUUX.
1) PacrojoKeHUE KIETOK B J[Ba CIIOS
2)HAJIMYNE CTPEKATEIIBHBIX KIIETOK
3)pa3BUTHE OpraHU3Ma U3 OJIHOM KIIETKH
4)BHEKJICTOYHOC ITUILIEBapCHIE
A9. Kaxue ocobenHocmu opeanuzayuu Kucmenepuix pblo H036015A10M CUUMAMb UX NPeOKAMU HA3EMHbIX
NO360HOYHBIX?
1) Yenrys Ha Tejle, HATNYue TIaBHUKOB
2) o0Opa3oBaHMe JIETKUX; 0CO00€ CTPOEHHE MJIABHUKOB
3) obrtekaemas popma Tena, XOpPOIIO PA3BUTHIE OPTaHbl YyBCTB
4) JBIXaHWE C TTIOMOIIBIO JKa0p; XUIITHUYECTBO
A10. Ilouemy noxpvimocemennvle 8 npoyecce 260110YUU CMAIU 20CHOOCMEYIoujell 2PYNNotl pacmeHuu?
1) OHU COCTaBJISIOT TIEPBOE 3BCHO B IICTIH TUTAHUS
2) B UX KJIETKaX PACIOJIOKEHBI XJIOPOILIACTHI, B KOTOPBIX MPOUCXOAUT (POTOCUHTES
3) B IIPOIECCE KUZHECATSIIBHOCTH OHU B3aUMOJICHCTBYIOT CO CPEION OOMTAHUS
4) OHU UMEIOT pa3HOOOpa3HbIE MPUCIIOCOOICHUS K )KU3HU B Pa3HBIX YCIOBHSIX

Yacts 2(B)
B 3aganun Bl BeiOepuTe TpM BEPHBIX OTBETA U3 IIECTH.

Bl. Yenoowcnenue opeanuzayuu KOCmHuIX pblO O CPABHEHUIO C XPAWEBLIMU NPOAGIACMCA.!
1) B HaJIWM4HUH Y OOJBITMHCTBA BUJIOB TJIABATEIHLHOTO MYy3BIPS
2) B OTCYTCTBUM ILIABATEIBLHOTO MY3bIPs
3) B XpSAIIEBON OCHOBE BHYTPEHHETO CKEJIeTa
4) B OKOCTCHCHHH CKelleTa
5) B (popMupoBaHUH KAOCPHBIX KPHIIIEK
6) B OTCYTCTBHUU >Ka0€PHBIX KPBIIIECK




IIpu BRITIOTHEHUH 3a0aHUS B2 YCTAHOBUTEC COOTBETCTBHUEC MCKAY COACPKAHHUEM ITEPBOIO M BTOPOI'O

CTOJIONIOB.
B2. YcTaHOBHUTE COOTBETCTBUE MEXKIY XAPAKTEPUCTUKON CHCTEMATHYECKOU I'PVIINGI M HAIIPABJIECHHEM €€

OBOJJIKOIINH.

XapakTepucTuka HanpagsyieHusi 3BOJIIOINH
1) MHOrooOpa3ue BHJIOB A) GuosorHYeCcKHil mporpece
2) OrpaHUYEHHbIN apean b) 6uonorudeckuii perpecc

3) HeOOJIbIIOE YUCIO BUIOB

4) MIHUPOKHUE FKOJOTUUYECKUE aJanTaluu
5) LIMPOKHI apea

6) yMEHbIICHUE YKCIIa TOMYIALUN

[Tpu BeInOMHEHUY 3a1anus B3 ycTaHOBUTE MPaBUIIHHYIO MOCIEAOBATEILHOCTh OUOIOTHIECKUX
IPOIIECCOB.
B3. Yemanoeume nocnedosamenvrocme 0eucmeus 08UNCYWUX CUL I8ONIOYUU 8 NONYTIAYUU PACMEHU,
HAYUHAsL C MYMAYUOHHO20 NPOYECCA.:
A) 0opb0a 3a CyIIECTBOBAHUE
b) pazmMHoxeHHEe 0co0Oel ¢ MMoJIe3HBIMA U3MEHEHHUSIMU
B) TMOsBICHUE B MOMYJISAIIUN Pa3HOOOPA3HBIX HACIICCTBEHHBIX H3MEHEHHM
I') npeumyIiecTBEHHOE COXpaHEHUE OCOOCH C TIOJIC3HBIMH B JAHHBIX YCJIOBUSAX CPEJIbl HACIICACTBEHHBIMU
W3MCHCHUSIMU
J1) 3akperuieHre Tprucrnoco0JICHHOCTH K Cpefie OOUTaHHS

Yacts 3(C)
JlaliTe HOJHBIN pa3sBEPHYTHINA OTBET.

Cl. Kaxue munvl naieoHmonocuyeckux Haxo0oK cuyarcam 00Ka3amenbCmeamu 360.7”0141/{1/{?

Kpurtepun ouenuBanusi: «5»(16-18 6a/ioB) «4» (11-15 6a/ioB) «3» (6-10 6a1oB) «2» (5 U MeHee).

KontpoabHas padora Ne2 MexaHu3mbl 3BOTIOIUH Bapuanm 1
1. DBorONMS pacTeHUH U )KUBOTHBIX — 3TO:

A — pa3BuTHE OpraHusma OT pOXKJICHHS 10 CMEPTH;

b — pasBuTHE Opranu3mMa ¢ MOMEHTA MOSABICHUS 3UTOTHI 10 POXKACHUS;

B — ucroprueckoe pasBuTHE OPraHUYECKOTO MUpa OT IPUMHUTUBHBIX 10 BBICOKOOPTaHU30BAaHHBIX CYIIECTB;
I' — u3meHeHue ocobeli B poliecce OHTOTEHE3a.

2. YdeHue 0 MMPOUCXOKICHUH BHJIOB pa3padoTal:

A —K.b. Jlamapk; b — K.JIunneii; B —I"'Mennens; I' - Y. 1apBuH.

3. Paccmotpure puc. 79 u onpenenute, Kakas 9acTh Tela MOABEPIIIaCh HANOOIBIIUM U3MEHEHHSIM B TIpoIiecce
9BOJIIOLIUU Y BBIOPKOB:

A — KpBUIBS, b — xitoB; B — Horu; I' — dopma Tena.

Puc.

4. HacnencTBeHHass U3MEHYMBOCTH TPU3HAKOB OpraHu3ma, 0opb0a 3a
CYIIIECTBOBAHHE U €CTECTBEHHBINA OTOOP — ITO:

A — pUYKHBI pa3HOOOpa3usi COPTOB PACTEHUHN U MOPOJ KUBOTHBIX;
b — pe3ynbrarsl sBOMIOLINY;
B — sxonoruueckue ¢pakTopsl;

I'— ABUXKXYIIUC CUJIBI SBOJIFOIHH.



5. BeDkMBaHNE U OCTABIICHUE MMOTOMCTBA, IPCUMYIICCTBCHHO C MMOJIC3HBIMU B KOHKPCTHBIX YCJIOBHUAX
HaCJICACTBECHHBIMU U3MCHCHUAMU, HAa3bIBAIOT:

A — eCTeCTBEeHHBIM 0TOOPOM;

b — uckyccTBeHHBIM 0TOOPOM;

B — 60pn00ii 3a cymiecTBOBaHHE;

I' — 60pBr00it ¢ HEOIATONPUSATHBIMHA YCIIOBUSIMH.

6. ﬂﬂﬂ 9BOJIIOIUU OPraHU4YCCKOro Mupa 00JIBIIIOE 3HAYCHHUEC UMECT HaCJICACTBCHHAA N3SMCHYUBOCTD ITPHU3HAKOB
OpraHu3ma, TaK KaK OHa:

A — yBenIMUMBaeT pa3HooOpas3ue 0coOel B MOMYNIALNN U MTOBBIIIAET HHTEHCUBHOCTH 0TOOPA;
b — yBenmnuuBaet pazHooOpa3ue ocoOel B MONYISIIIUU U CHUKAET 3PPEKTUBHOCTh OTOOPA;

B — ymensbImaer paznoo6pasue ocoOeil B mOMyISIIIK U 0CIadiseT 60pr0y 3a CylIeCTBOBAHUE;
I' — yBenuuuBaeT pasHooOpa3ue ocodel B MONYISIIUU U 0cinadiseT 60proy 3a
CYIIECTBOBAHUE.

7. Ha puc. 80 uzo0pakeHa ¢opma B3auMOOTHOIIECHHUS] OPTaHU3MOB:

A — BHYTpHUBHI0Bast 60pb0a; b — mexBunoBas 60proa;
B — 6opb0a ¢ 3acyxoii; I — 6opn0a 3a cBer.
Puc.

8. [lomynsAuio CUUTAIOT SAUMHUIICH YBOIIOLINH, TaK KaK:

A — 910 (popma cylIeCTBOBaHUS BUA;

b — y ee ocoOeil BO3HHKAIOT MyTaIyy, Onarofapsi pa3MHOXEHHIO OHH HAKaIUTUBAIOTCS, IPOUCXOAUT OOphOa 3a
CYIIECTBOBAHUE M €CTECTBEHHBIN 0TOOD;

B — ee 0ocobu nMeroT pasHooOpa3Hble MPUCTIOCOOICHUS K Cpeie OOMTaHMUS;

I' — oHa JuyIMTENPHOE BpeMs CYIIECTBYET Ha OIPEIEIEHHON TepPUTOPHN.

9. PaCCMOTpI/ITe pHucC. 8lu OIIpCACIINTC YCPThI HpI/ICHOCO6J'IeHHOCTI/I KaKTyCa K ) XU3HHU B 3aCYIIINBLIX YCIIOBUAX:

A — BBICOKUH POCT;

b — dbopma tena;

B — kontouky — BUZOM3MEHEHHBIE JIUCThS;

I" — moBepxHOCTHas! KOpHEBAsI CUCTEMA.
Puc.

10. Pacimpenue apeasna BU1a, BOSHUKHOBEHHE Yy 0COOEH MyTallHid,

neictBue OOpbHOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOIO 0TOOPA — MPUUUHBI

HU3MCHCHHUA 'CHHOT'O COCTaBa Y BHOBb BOSHHUKIIUX HOHnyIIIHI;'I, UX OMOJIOTrHYECKOHN HU30JIIIHUHN U ITOABIICHUA
HOBBIX BUJIOB — IIPEJICTABISIET COOOM:

A —apomopo3; b — 6uonoruyeckuii mporpecc;
B — reorpaduueckoe Bu1000pazoBaHue; I' — sxonoruueckoe BU1000pa3oBaHuUE.

11. HpI/ICHOCOGHCHHOCTb KIJIFOBa M KOHEYHOCTEH OO0JIBIIIOTO MECTpOTro AATiIa K I[OGBIBaHI/IIO HaCCKOMBIX HU3-T101
KOPBI A€PEBBEB BO3HUKIIA B PE3YJILTATEC:

A — IBUKYIIUX CUII SBOJIIOIUY; b — crpemnenus na1i1a K COBEPIIEHCTBOBAHUIO;
B — ynmpaxHeHus KJIroBa U HOT; I' — mpucnocobuTenbHOro Xapakrepa HeHACIEICTBEHHBIX
U3MEHEHU.

12. prl'IHI)Ie HACJICACTBCHHBIC N3SMCHCHU A, BEAYITHUE K o6meMy IOoABEMY OpPraHMU3aluu, IMOBBIIICHUIO
MpOoHEeCCOB KUBHCACATCIBHOCTHU, K OCBOCHUIO HOBBIX CPECI 00UTaHUS — 3TO:



A — nauoamanTanusi; b — nerenepanus; B — apomopdos; I' — Ouonornyeckuii
perpecc.

13. PaccmotpuTe puc. 82 u onpenenure, Kakoe HalpaBJIeHHE SBOIOIMOHHOTO MpoLiecca MPUBENo K
(dbopMupOBaHUIO OOJIBIIOTO pa3HOOOPa3Us BUAOB MTHIL:

A — nauoamanTanmsi;
b — nerenepauus;
B — apomopdos;
I' — Gmomornueckuii perpecc.
Puc.

14, HpOI/ICXO}KI[CHI/Ie IMaIOPOTHUKOB OT JPEBHUX paCTeHHfI, HE UMCHOIIIUX KOpHCﬁ " JIUCTBHEB, ABJIACTCA:

A — uanoananrtanuei; b — nerenepamueii; B — apomopdo3zom; I' — buonorunueckum
perpeccom.

15. Cykenue apeana v COKpalleHUe YUCICHHOCTH 0C00eH BUIa, YMEHBIIICHUE YK CIIa BUJIOB, TOMYJISIINHI, 4aCcTO
BE/IyIIIME K BBIMUPAHUIO BHJIA, — 3TO:

A —wummoanantanus; b — Ononormueckwmii mporpecc; B — apomopdos3; I' — Ouomornyeckuit
perpecc.

16. bornpII0€ CXOICTBO 3apOIbIIIa YEIOBeKa HAa pAaHHHX 3Tanax BHYTPUYTPOOHOTO Pa3BUTHUS C 3apOABIIIAMHU
[IO3BOHOYHBIX KHMBOTHBIX (HaJHUUE )KaOEpHBIX IIeIeH, YUIMHEHHOT'O XBOCTOBOI'O OT/I€J1a, BOJIOCSHOIO
IIOKPOBA) SBJIAETCS 10KA3aTeIbCTBOM IBOJIIOIMH YEJIOBEKA!

A — TaJICOHTOJIOTUYECKUM; b — sMOpuonornueckum; B — anaromuyeckum; ' —
(U3NOTIOTHUECKUM.

17. B ocHOBe MOSIBIEHUS YeJIOBEKA JIEKAT KPYIIHBIC 3BOJIFONUOHHBIC U3BMCHCHUA B CTPOCHHUU U (1)YHKLII/I$IX
rOJIOBHOI'O MO3ra, BEPXHUX KOHG‘IHOCTGI;'I, IIO3BOHOYHHUKA U AP., KOTOPBIC OTHOCAT K:

A — apomopdo3awm; b — uanoaganrtanusim; B — nerenepanusv; I — Ouonoruueckomy
mporpeccy.
18. B omnnume ot pakTOpOB 3BOJIIOLUN PACTEHUH U AKUBOTHBIX B PA3BUTHH Ye€JIOBEKa OOJIBIYIO POJIb UIPAIIH:

A — 60pb0a 3a cyIIeCTBOBAaHUE; b — ecrecTBeHHbIi 0TOOD;
B — pa3zBuTHE MBIIUIEHNS U pEUH; I' — uckyccTBeHHBIN 0TOOD.

3aoanus co c60000HBIM OMEEMOM

19. lMoueMy eqTUHUTICH SBOTFOIIMH CYMTAIOT HE 0COOB, a TIOMYJISAIN0?

20. TTouemy HampaBISIFOIIMM (PAKTOPOM IBOIIOIMH CYUTAIOT €CTECTBEHHBII 0TOODP?

21. Yem reorpapudeckoe BUI000pa30BaHUE OTIMYACTCS OT IKOJIOTUIECKOTO?

22. TloueMy mpUCIIOCOOIIEHHOCTh OPTaHU3MOB K Cpejie OOUTaHUS Hellb3sl CAUTATh aOCOMIOTHO?
23. TloueMy BO3HUKHOBEHHE (DOTOCHHTE3a OTHOCAT K KPYITHBIM apoMopdo3am?

24. Yem (I)aKTOpBI 9BOJIFOHU YCJIOBCKA OTIIMYAKOTCA OT ABUKYIHUX CHUJI 9BOJIFOLIUN paCTCHI/Iﬁ M )KUBOTHBIX ?

Kontpoabnas padora Ne2 MexaHu3Mbl 3BOJTIOLHHA Bapuanm 2

1. JlnuTenbHOE HCTOPUYECKOE Pa3BUTHE OPTAHUYECKOTO MUPA OT OIHOKJIETOUHBIX J0 BHICOKOOPTaHW30BaHHBIX
PacTeHUH, )KUBOTHBIX M YEJIOBEKA — JTO:

A — OHTOT€HE3; b — aBomtonus; B — Guonmoruueckuit mporpecc; I' — Guonornueckuii perpecc.



2. IlpnunHbBI BO3HUKHOBEHUS MPUCTIOCOOJICHUH Y pacTeHHH 1 )KMBOTHBIX K Cpeie OOMTaHMS BBISIBIII YUCHBIH:

A —XK.b. Jlamapx; b — K.JIunneii; B — Y. /lapBuH; -
["Mennens.

3. 1o puc. 83 onpexnenure, MoueMy y pa3HblX BHI0B BEIOPKOB B
MpoILIecce IBOTIONUN HAaNOOIBITUM H3MEHEHHSIM TTO/IBEPTCS KITIOB:

A —3TO IPUCTIOCOOJICHHE K TUTAHUIO PA3HOU TTHIICH;
b — xi1r0B MMen 3HaYeHue s BEIOOpA apTHEPa,
B — xi1t0B nMen 3HaueHHe 1Sl CKOPOCTH T0JIETA B OTKPBITON U
3aKpbITOM MECTHOCTH;
I' — ¢popma kiTrOBa yka3bIBaeT Ha CIIOCOOHOCTH BHIOPKOB JIOBUTH
HAaCEKOMBIX B IOJIETE.

Puc.

4. DBOIOIUS YKUBOW TIPUPOIBI HEBO3MOXKHA 0€3 B3aMMOCBSI3aHHOTO
JIEUCTBUS:

A — nUIEBLIX CBsA3€l B OMoreoneHos3e; b — ce30HHBIX N3MEHEHMIT B

MPUPOJIE;

B — HacnencTBeHHO# H3MEHUNBOCTH, OOPHOBI 32 CYIIIECTBOBAHKUE U €CTECTBEHHOTO
oTbopa;

I' — nprcnocoOIeHHOCTH OPraHU3MOB K CPeJIe OOUTAHUS.

5. CloxxHble U p33H006pa3HHe B3aMMOOTHOILIEHUS 0CO0eit BH 4, pa3HbIX BUIOB C
HCEKHBOM HpHpOI[Oﬁ, OKa3bIBAIOIME BIMAHNUEC HA IIJIOJOBUTOCTL U BOCIIPOMU3BOACTBO
IIOTOMCTBA, HAa3bIBAIOT:

A — ecTecTBeHHBIM 0TOOpOM; b — 60pB00Ii 3a cymiecTBoBaHue; B — nuieBsiMu
cBsi3siMH; [ — DKoIOrHuecKuME (PaKkToOpamH.

6. B yBenmmuernn MopQoraorudeckoro, (u3noI0rHIecKOro i FeHeTHIECKOro
pa3zHooOpasust ocobeli B MOMYIALUH, B OBBIIICHUN YPPEKTUBHOCTH 0TOOpa OOIBIIYIO

POJIb UTPAET: A — Oopb0a 3a CyIIeCTBOBAaHHUE;
b — nckyccrBenHslit 0TOO0p;

B — HacnencTBeHHas N3MEHYMBOCTD; I' — MmogudukanmonHas
U3MEHUYUBOCTb.

7. Paccmotpute puc. 84 u onpeaenute, kakoBa popmMa B3aUMOOTHOILIEHUH 3TUX

OpPraHHU3MOB:
A — BHyTpuBH10Bas 00pb0a; b — xoHKypeH1uA 3a nuiy;
B — mexxBui0Bast 60pb0a; I' — KOHKypeHLIHS 32 TEPPUTOPHUIO.

Puc.

8. B momymsnuu y ocodeli BO3HHKAIOT MyTalid. briaronaps pa3sMHOKEHHIO OHH
NepeAaoTCcs IO HACIeICTBY, MyTHPOBABIIME 0COOM OOPIOTCS 3a CYIIECTBOBaHUE U
YUYacTBYIOT B ITPOLIECCE €CTECTBEHHOTO 0TO0pa. [loaToMy nmomynsiuum Ha3bIBakOT:

A — eqUHUIIEN DBONIIOLNY; b — cTtpykTypHOIl equHuIeii OMOTeoIeH03a;
B — cTpykTypHOU equHuUIEN BUIA; I' — enuHuMEl cuCcTEMaTHKH.

9. Paccmotpute puc. 85 1 ornpeaenuTe YepThl IPUCTIOCOOIEHHOCTH BepOIIOKbei
KOJIFOUKH K >KM3HH B 3aCYIIUBBIX YCIOBUSX:

A — KOpHeBas cUcTeMa, YXOAsIIas IITyOOKO B TIOUBY /IO TPYHTOBBIX BOJ;
b — xopo1o pa3zBurtas Hag3eMHas 4acTh PACTEHUS;



B — xoporo pa3BuTas mpoBojsILas TKaHb B CTEOIIE;
I' — Hanuuue y pacTeHuii 60IBIIOTO YKMCIIa YCTHHUIL.

10. BugooOpa3oBaHnue, B polecce KOTOPOTro pa3Hble MOMYIISIIUN OHOTO BH/Ia OCTAIOTCS B MPEJEsIaX CBOETO
apeaJa, HO B Pa3HbIX 3KOJOTMUECKUX YCIOBHSIX, B KOTOPBIX Y 0c00€i BO3ZHUKAIOT MyTalluu, UJIeT 6opboa 3a
CYLIECTBOBAHUE, ECTECTBEHHBIM 0TOOP, UTO MPUBOAUT K U3MEHEHHUIO TEHHOI'O COCTaBa MOMYJISALUN, HA3bIBAIOT:

A — reorpadudecKkuM BHI000pa30BaHUEM;
b — sxonornueckumM BUI000pa30BaHUEM;
B — GHonornyecKum mporpeccom;

I" — OuosorUYeCKUM perpeccom.

11. Bo3HUKHOBEHHE B MPOIIECCE FBOJIIOLMHU Y €5Ka KOTIOUEK KaK 3aIUTHOTO MPUCIIOCOOICHHS OT MOSAaHUs
XUIIHUKAMHU — PE3yJIbTaT:

A — cTpeMJICHHS €Xa K COBEPILIEHCTBOBAHMUIO; b — nnurenbHOrO yrpakHeHUS,
B — mosiBieHMsI MHOTOUMCIICHHBIX MOIU(DUKAIIMOHHBIX U3MECHECHUN; I' — neiicTBUS IBUKYILIMX CHUII
SBOJIIOLIU.

12. Menkue HaclIeCTBEHHBIC H3MEHEHUS, CIIOCOOCTBYIONINE BOZHUKHOBEHHIO Y OPTaHU3MOB IPUCTIOCOOICHHIA
K OIpEeICTICHHOM cpe/ic OOUTaHUS, HO HE BEAYIIHE K MOBBIIICHUIO OPTaHU3alUH OPTaHM3MOB, MIPEACTABIISIOT
co00if HaITpaBIICHUE IBOTFOIIH:

A —unnoanantamuio; b —apomopdos; B — nerenepanuto; ' — Guonoruueckuii perpecc.

13. PaccmotpuTe pric. 86 1 onpenennuTe HapaBiIeHNUE BOIOLNHT, KOTOPOE CIIOCOOCTBOBAIIO TOSBICHUIO
OO0JBIIOrO pa3HOOOPa3Us BUIOB HACEKOMBIX:

A — apomopdo3;

b — uanoananranus;

B — nerenepanus;

I' — Guonmornueckuii mporpecc.
Puc.

14. TIpoucxoxxJeHre TOJ0CEMEHHBIX, Y KOTOPhIX Ha
Yelryikax HIMIIKH OTKPBITO Pa3BUBAIOTCA CEMEHA, OT
JPEBHUX MAlOPOTHUKOB — 3TO:

A — nereneparusi; b — apomopdo3;

B — nanoananTanus; I' — BupooOpa3oBanue.

15. Apomopdo3 u naroaganTanys NpUBOASIT K:

A — OUONIOTHYECKOMY perpeccy; b — 6uonoruuecko y nporpeccy; B — nerenepauuu; I' — BeIMHpaHHIO
BUJIOB.

16. Psaap1 BUIOB, TOCIEIOBATEIHHO CMEHSIONINE IPYT ApyTa B MPOIIECCE IBOIIOINH, TPEACTABISIOT CO00i:
A — nepexoaHbie GOPMBL;

b — smOpuonornyeckue 10Ka3areabCTBa;

B — ¢unorenerndeckue pssi;

I' — cpaBHUTETBPHO-aHATOMUYECKHE JIOKA3aTeIbCTBA.

17. OObenuHEHHIO TPEKOB COBPEMEHHOTO YelIOBEKa B OOIIECTBO, 00ECIeunBaoIee KOJUIEKTUBHYIO 3aIIUTy OT
3BEPEH, OXOTY, BOCIIUTAHUE JICTEH, CIIOCOOCTBOBAN TAKOW COIMANTBHBINA (PaKTOp, Kak:

A —Tpyn;

b — Gonpas cuna;

B — cnoco6HoCTH OBICTPO O€rarh;

I' — obmree puzmveckoe pa3BUTHE.

18. Henopa3Burtas ropTanb U pOTOBOM ammapar APEBHUX MPEAKOB YEIIOBEKa B MPOIIECCE IBOIIOIHH
npeoOpa3oBaIvCh B PEUEBOM armapar Oiaromapsi:

A — CTPEMIICHHIO K CaMOCOBEPIIIEHCTBOBAHUIO;

b — nocTossHHOMY yIIpa)KHEHUIO;



B — HacnencTBeHHO H3MEHUMBOCTH M €CTECTBEHHOMY O0TOOPY;
I' — mosiBneHnIo S-00pa3HOro MO3BOHOYHHKA.

3aoanus co c60000HbIM OMEEHOM

19. B yem nposBIIsIeTCs CBA3b MEX/1y HACJIECTBEHHON N3MEHYMBOCTHIO U JICHCTBHEM €CTECTBEHHOTO 0TOOpa B
IpoLecce IBOTOLNN?

20. [ToueMy cuuTaroT, 4TO U3 BCeX GopM OOPHOBI 3a CYIIECTBOBAHKE HAMOOJBIIIYIO POJIb B BOJIIOIMH UTPACT
BHYTPHUBHI0Bast 60pn0a?

21. B ueM nposiBisieTcsl TBOpUYECKask POJib €CTECTBEHHOT0 0TOopa?

22. Kak Moriia BO3HUKHYTb IIPUCIOCOOJICHHOCTD y KY3HEUHKOB K )KH3HH CPEIH 3€JICHON TPaBIHUCTON
PacTUTEIBHOCTHU?

23. [loyemy mOsIBIIEHUE YETHIPEXKAMEPHOTO Cep/lla Y MTUI K MICKOUTAIONINX CYMTAIOT apoMOp(ho30M B
9BOJIIOLIMU KMBOTHOTO Mupa?

24. TloueMy pa3BUTHE MBIIIJICHHUS M PEUU Y IPEIKOB YEIOBEKA OTHOCST K BAXKHBIM COLMATBHBIM (haKTOpamM
SBOJIIOLIU?

Kpurtepun ouenuBanus: «5»(25-30 6a/ioB) «4» (19-24 6annoB) «3» (13-18 6an0B) «2» (12 u menee).

Kounrtpoabnas padora Ne3 BosnukHoBeHue u pa3Butue ;ku3Hu Ha 3emiie 1 BAPUAHT

Bri0epuTe npaBUIBLHBIA OTBET.
1.Teopust abnorenesa 0OBACHIET BOSHUKHOBEHHE KU3HU Ha 3eMIle IyTeM:
A) 3aHeceHHs ee U3 KOcMOoca; b) MponcXoXIeHus ee OT JKUBOTO;
B) cBepxbectecTBeHHOE TBOpeHHe;[") caMONpON3BOIBFHOTO 3apOXKACHUS U3 )KUBOTO;
2. OxonuatensHO B 19B. JloKa3al HEBO3MOYKHOCTB CaMONPOM3BOJIBHOTO 3apOKACHUS JKU3HH B MHUTATENbHBIX
cpeax, TOMEIICHHBIX B KOJIOY, ¢ S-00pa3HbIM TOPIIOM:
A) ©.Penu; b) JI. TTactep; B) A. JleBenryk; I') JI. Cnannanuanu;
3. B 1924 r. xoatepBaTHYIO TUIIOTE3Y MPOUCXOXKICHHS )KU3HU Ha 3eMiie chopMyTHpoBa :
A) JL. ITacrep b) C. Mumep B) JIx. beprar; I') A. Onapus;
4. Cornacno B3risigamM A.M.OmaprHa OCHOBHBIMH MCTOYHHKAaMHU SHEPIHHU ISl a0MOTEHHOTO CHHTE3a OPraHUYECKUX
BEIIECTB U3 HEOPraHMYECKUX Ha JIpeBHEH 3emiie ObUIH:
A) snektpuuexue paspsapl; b) ynbrpaduoneroBoe uznyueHue;
B) sneprus xumudeckux peakuuii; 1) TemioBoe U3ydeHUE OT U3BEPKEHUN BYJIKAHOB.
5. CormacHo Teopuu A. OnapuHa, KoanepBaTsl 00J1a1a1i CBOWCTBAMH )KUBOTO TTOTOMY, YTO:
A) cocTosITH B3 MOJIEKYIT OelKa;
b) pacnaganuce Ha Gosee MeIKue Kariu;
B) Bocnipon3BOAMIN HOBBIE KOAllepBAaTHBIC KaILIH;
I') ocyuiecTBsiin 0OOMEH BELIECTB ¢ OKPYKAIOIICH Cpeioi;
6. Hauamom 61oornueckoi 3BOTIOUH XKU3HHA Ha 3eMJyle IPUHATO CYUTaTh MOMEHT BO3ZHUKHOBEHHUS NIEPBBIX:
A) OpraHU4ecKuX BEILECTB;
b) xoanepBaTHBIX Karesb U3 OPraHUYECKUX BEIECTB;
B) onHOKIETOYHBIX TPOKAPHOTHYECKUX OPraHU3MOB;
I') 0IHOKJIETOUHBIX DYKAPHOTUIECKUX OPIaHU3MOB;
7. XXu3np Ha 3emiie BO3HUKIIA:
A) nepBoHauanbHO Ha cymie;  b) mepBoHavaIbHO B OKEaHe;
B) na rpanuue cymu 1 okeaHa; 1) 0lHOBpEeMEHHO Ha CyIIE U B OKEaHE€;
8. [TepBble KUBBIE OPraHU3MBI, TIOSBUBIIUECS HAa 3eMJIe, TIO CIIOCO0Y JIBIXaHUs U CIIOCO0Y IMUTaHUs ObLIH:
A) aspoOHBIME aBTOTpOdamu; b) aspoOHBIMU TeTepoTpodamu;
B) anaspoOusiMu aBToTpodamu; [') aHaspoOHBIMHU reTepoTpodamu;
9. Ipu HCTOLICHWH 3amaca CHHTE3UPOBAHHBIX aOMOTCHHBIM IYTEM OPraHMYECKMX BELIECTB, Ha 3eMJie HOSBHIINCDH
OpraHu3MBbl 110 CIIOCO0Y JIBIXaHUS U CIIOCOOY IMUTAHUS:
A) aspoOHbIMU aBTOTpOdamu; b) aspoObHbIMU reTepoTpodamu;
B) anaspoOusiMu aBToTpodamu; [') aHaspoOHBIMHU reTepoTpodamu;
10. Kpynaeiitum apoMopdo30M, OKa3aBIINM CYIIECTBEHHOE BO3CHCTBHE HA PaHHUE DTAllbl SBOJIOIMH )KU3HU Ha
3emite, ObLIO:
A) nosiBieHHE NPOKAPHOT; b) mosiBIeHne 3yKapHuor;



B) Bo3HUKHOBEHHE POTOCHHTE3A Y IPOKAPHOT; ') BOSHUKHOBEHHUE JIBIXaHUS Y 3YKAPHUOT;

11. Armocdepa 3emin iproOpena OKUCITUTEIBHBIN XapaKTep BCIICICTBUC:

A) xuMudeckoil sBomronny;  b) mosiBeHus Koauepsaros;

B) xu3HEACATETEHOCTH TeTEPOTPO(PHBIX OPTaHU3MOB;

I') )xu3HENEATENNLHOCTH aBTOTPO(HBIX OPTaHU3MOB;

12. BO3HUKHOBEHHE KU3HU B COBPEMEHHYIO 3IIOXY:

A) IPOUCXONUT NOCTOSHHO; bB) MPOMCXOIUT AMU30ANYHO;

B) HeEBO3MOXHO w™3-3a TPHCYTCTBHA B OKpYXalomled cpere OOJbIIOT0 KONMHYECTBA MHUKPOOPTaHHU3MOB,

MOTPEOITIONINX OPTaHUIECKOE BEIIIECTBO;

I') BO3MOXKHO IpH HATTMYUK JOCTATOYHOT'O KOJIMYECTBA KHCIOPOAA;

Bri0epuTe Tpu NPaBUJIbHBIX 0TBETA U3 NMPeII0KEeHHbIX

B1. BepHbIMU SBASIOTCA CIAEAYIOLIUE YTBEPKIACHUS:

A) nepBuyHas aTMocdepa uMesia BOCCTAaHOBUTEIbHBIN XapakTep;

B) nepBuunas armocdepa uMena OKUCIUTENBHBIN XapaKTep;

B)cBoGOaHEII KUCIIOPO IOSABHIICS B aTMOC(Epe B pe3yNbTaTe IeATEIbHOCTH IreTepoTpodoB;

I') B mepBruHO# aTMocdepe OTCYTCTBOBAJIM METaH U aMMHAK;

1) B pesynbTare nesTenbHOCTH aBTOTPO(OB B aTMOC(epe MOSIBUIICS CBOOOHBII KHCIOPOI;

E) B mepBu4HOiT aTMOC(epe MpUCYTCTBOBAIN BOJOPO M BOISHBIE TAPHL;

BceraBbTe nponymenHoe ¢10B0  B2. [IpoTOOHMOHTHI OBLIH OT/IEIEHBI OT OKPYKAIOMIEH CPEIHI . . .

Koutpoabnas pa6ora Ne3 Bo3HnkHoBeHHe U pa3BuTHe ku3Hu Ha 3emute. 2 BAPUAHT
Bri0epuTe npaBuJIbLHbBII OTBET.

1.IlpaBunbpHas Te€OXPOHOJIOTHYECKAs TIOCIEIOBATENIFHOCTE 3P B HCTOPUN 3€MJIH CIIETyFOIIas:

A) apxeii, mpOTEpO30ii, ANIE030M, ME3030H, KalHO301i;

b) mpotepo3soii, apxeii, maneo3oi, Me3030i, KaHHO30ii;

B)apxeii, maneo3oii,mpoTepo3oii, KaitHO30i, Me3030ii;

I') kaitHO30i1, ME30301,1aIe030!, ITPOTEPO30i, apXeH;

2. Camas apeBHsS U3 NepeUUCICHHBIX B HCTOPUH 3eMIIndpa:

A) apxeit, b) mMe30301, B) maneo3oit, [')mporepo3soi,

3. OCHOBHBIE OpPTraHU3MBI CYIIIECTBYIOIIUE B apXee:

A) GaKTepHH U CHHE-3eJICHbIe BOJIOPOCIH (LIMaHOOAKTEPHN);

b) MHOTOKJIETOUHBIEBOAOPOCIH 1 KUIIEYHOIIOIOCTHEIE;

B) xopamioBsie OTUIIBI 1 MHOTOKJIETOYHBIEBOJOPOCIIH;

I') Mopckue Oecro3BOHOYHBIE JKUBOTHBIE H BOJIOPOCIIH;

4. 'maBHOE BOJIOIMOHHOE COOBITHE B Pa3BUTHH OPTaHMUYECKOTO MHPa B IPOTEPO30€:

A) BBIXOJ] paCTeHHIA Ha CyIIy; b) BBIXOJ MHOTOKJIETOYHBIX KHBOTHBIX Ha CYIITY;

B) nosiBiieHue u pacuBeT dyKapHoT ( 3eJI€HBIX BOJAOPOCIEH);

I') mosiBeHue u pacuBeT MPOKapHOT ( CHHE-3eJIEHBIX BOAOPOCIEH);

5. OcHOBHBIE OPraHN3MBICYIIIECTBOBABINME HAa 3eMIle B paHHEM Iajieo30¢e (KeMOpHid, OpIOBUK, CHITYp):

A) KOCTHBIE PBIOBI, HACEKOMBIE U BOJOPOCTH; b) TpHUIIOOUTHI, MaHIIMPHBIE PHIOBI U BOJIOPOCIIH;

B) xopasuibl, XpsiieBbie peiObl ¥ CIOPOBBIE pacTeHus; ') XpsiieBble pIObI, HACEKOMEBIE U CIIOPOBHIC PACTEHUS;

6.0OCHOBHBIE OpPraHU3MbI, CYIIICCTBOBABIIIME HA 3eMJIe B MTO3AHEM Maneo30¢ ( IeBOH, KapOOH, MEPMb):

A) XpsIeBble PeIOBL, TPUIOOUTEI H BOJOPOCIIH;

b)nanuupHsie peIOBL, TPUIOOUTHI U TAITIOPOTHUKOOOPAa3HBIE;

B) xpsimeBble 1 KOCTHBIE PHIOBI, HACEKOMBIE M MTATIOPOTHUKOOOpa3HbIE;

I') manTpHBIE PHIOBI M XPSIIEBBIC, TPECMBIKAIOIINECS U IMAllOPOTHUKOOOpa3HbIE;

7. 'maBHOE 3BOJIOIMOHHOE COOBITHE B Pa3BUTHU OPTAHUYECKOTO MUPA B CEpEHE Me3030s1 (Fopa):

A) TOCTIOICTBO TOJIOCEMEHHBIX U MOSBICHUE TITHII;

b) pacuBeT manopoTHUKOOOPA3HBIX U MOSBJICHHUE TOJIOCEMEHHBIX;

B) pacuBer 3eMHOBOJHBIX U TIOSIBIICHHUE ITEPBBIX MIIEKOITUTAIOIINX;

I') nosiBnieHnenanopoTHUKOOOPA3HBIX M MPECMBIKAIOIINXCS;

8. TocriosicTBYIOIIIEE MTOJIOKEHHE MIICKOTTUTAIOIIMX B SBOJIIOIIMH OPTaHHUYECKOTO MUPA CBSI3aHO CHX:

A) OTHOCHUTEJIEHO KPYIHBIMH pa3MepaMu; b) BEICOKOH MI00BUTOCTHIO;

B) TermI0kpoBHOCTHIO ¥ BHYTPUYTPOOHBIM Pa3BUTHEM ;

I') mprCcroco0IEHHOCTRIO K Pa3HbIM CIIOCO0aM Pa3MHOXKEHHS;

9. I'maBHOE 3BONIIOLIMOHHOE COOBITHE B Pa3BUTUH OPraHUYECKOTO0 MUPA B CEPEANHE KaiftHO305 (HEOTeH):

A) rocnoZcTBO MJIICKONMHUTAIOIINX, ITHLl K HACEKOMBIX;

B) BBIMHUPAHUC ITPECMBIKAOIUXCA U TTOABJICHUEC IITHUILL;

B) rocnoncTBo ro1oceMeHHBIX M BBIMUPAaHUE PECMBIKAIOIIUXCS;

I') nosiBnenue nepBbIX MICKOMUTAIOUINX U BEIMUPAHUE TPECMBIKAIOIINXCS;

10. Tlepexon B UCTOpHHU 3eMITH, KOTJ]a PACTUTEIBHBIN U JXKUBOTHBIN MU MPUOOPENT COBPEMEHHBIN 00IHK, OBLI:



A) meoren; b) aHTpormores; B) maneoren; I') xaitHO301;
11. B nepeuuHoit atMochepe 3eMIId IPUCYTCTBOBAJIH:
A) BOZIOpOJI, KUCIIOPOJ, YIIICKHUCIBIN Ta3; b) BOIOpOI, KUCIOPOJI, aMMHUAK;

I") BomsiHEBIE TApHI, aMMHAK, MECTAH; I') aMmmmak, KUCIIOPO/I, ITHAHUCTHIA BOAOPO/T;
12. Bo3HukHOBeHHE (DOTOCHHTE3A CIETAI0 BO3ZMOKHBIM:
A) mosiBJICHHUE 3YKAPHUOT; B) Bo3HUKHOBEHME a3POOHOTO JIBIXAHHS,

B) nosiBieHus: xeMOCHHTE3UPYOIINX OakTepuii; 1) mosiBIEHHE MONIOBOTO MpoLecca;
Bri0epuTe Tpu NPaBUJIbHBIX 0TBETA U3 NMPeII0KEeHHbIX
B1. HeBepHbIMU SBISIOTCA CIEAYIOLIUE YTBEPKACHUS:
A) mepBble KHUBbIE OPraHU3MBI SABIISUIMCH aBTOTpodamu; b) mepBble ®KUBbIe OpraHU3MBI SBISUIMCH TETEPOTPOdaMu;
B) mepBhIe )XUBBIC OpTraHU3MEI SBSUTHCH aHadpobamm; ') mepBbIe )KUBBIC OpPraHU3MEI SBJISUIHCH a3pobaMu;
1) B mepBu4HOI aTMoc(hepe OTCYTCTBOBAIHM BOAOPO M BOJISHEIE TTapHI;
E) B nepBuuHOl aTMoc(hepe NpUCYTCTBOBAIM METaH U aMMHAK;
BceraBbTe mnponyumieHHoe ciaoBo B2. MHoroMonekyssipHblE KOMIUIEKCHI, OKPY>KEHHbIE BOJHOW 00OJOYKON
CIOCOOHBIE MOTIIONIATh U3 OKPY’KAFOIIEH CPEeIbl OMPEeIeHHBIC BEIIECTBA, HOCSAT Ha3BaHHUE . . .
Kpurepun ouenuBanusi: «5»(15-16 6amnoB) «4» (10-14 6amnoB) «3» (5-9 6aasoB) «2» (4 u MeHee).

Konrtpouabsnas padora Ned: KAHTPOIIOI'EHE3» 11 KNIACC 1 BAPUAHT

3aoanue uwacmu A (¢ 66160pom 00H020 6epHO20 OMeema)

1) Kak Ha3pIBaeTCsl HayKa O MMPOUCXOXKICHUH | SBOJIIOLMH YEJIOBEKa, CTAHOBJICHUE €Tro KaK BUJa B ITpoIecce
pa3BUTHUs 00IIECTBA A) nurokune3 b) kapuokune3 B) antpomnorenes I') mameoHTorenes

2) YenoBek OTHOCHUTCS K TUILY:

A) wnenuctoHorux b) xopnoBeix B) kumedHononocTHeIX 1) 00€3bIHOBBIX

3) O npuHaUIeKHOCTH YEJI0BEKA K CEMEMCTBY TOMUHUJ] CBUIETEIbCTBYET:

A) manuume nuadparmel b) npucnoco0aeHHOCTh K TPAMOXO0XKACHHUIO

B) nanuuue BHyTpeHHero ckeneta ') G0JbIIOE CXOJCTBO € YEIOBEKOOOPa3HBIMU 00€3bsIHAMHU B
TeHETUYECKOM aIlnapare

4) Kak Ha3bIBalOTCS TIEPBBIC TIPEACTABUTENN OMOJIOTHYECKOTo Bra YenoBeK pa3yMHBINA?

A) aBctpanonutrekn  b) kpomanpoHIBI  B)Heanmeprtanbiel ') mameoaHTpOIbI

5) O0muii mpeIoK YeT0BEKOOOPa3HBIX 00€3bsH 1 YEIOBEKA:

A) pamanuTek b) npuomnurex B) nurekanTpon I') ABcTpanmonuTek

6) Kakoii yuéHblii BriepBbI€ [TIOCTABHJI YEJIOBEKA B OJIHY IPYIITY ¢ IpUMaTaMu’?

A) XK.b. Jlamapk b) K.JIunneit B) Y. lapBun I') O. I'ekkenb

7) JokazatenbCTBO MPOUCXOXKIACHHS YeTTOBEKA OT KUBOTHBIX

A) penyueHTsl Bb)cumOnoHTHI B)pyaumenTsr ') KOHCYMEHTBI

8) Uto B mepeBo/ie ¢ JaTHHCKOTO 03HAYAET «aBCTPATIOMUTEK

A) aBctpanmiickas o0e3pssiHa  b) npeBHeiiias o6e3psina  B) uemoBexooOpa3Has 00e3bsHa I') roxxnas
o0e3bsiHa

9) UeMy COOTBETCTBYET CTaJAMs aBCTPAIONHUTEKA B HBOJIOLMH CEMeWCTBA TOMUHU?

A) apxaHTtpomny b) naneoantponny  B) mpotoantpony  I')Heoantpomy

10) Kak Ha3bIBaeTcsl ApeBHEHIINI Ye0BEK, HCKOMaeMble OCTATKH KOTOPOTro ObUIN HalIeHbI Ha OcTpoBe SIBa
A) npotoaHTpon b)mutexkantpon  B)maneoanTtpon I') cunantpon

11) Vkaxxute qpeBHUX JIFOACH

A) nutekaHTponbl, cHHaHTponbl b)) kpomanboHIel  B) masneoantpomnsl I")aBcTpanonureky,
JPUOTIUTEKU

12) B 510Xy BEJIIMKOT0 OJI€JCHEHUS KUIH

A)KpOMaHbOHIIBI b)aBcTpanonureku B)nurexanTpornsl I') HeannepTanbLbl

13) Buosnornyeckuii pakTOp SBOJIIOLIMH YEIOBEKA, YTPATUBIINI CBOE 3HAYCHHE B HACTOSIIEE BPEMSI - ITO
A) reorpaduueckast U30SUSA b) HacnencTBeHHast U3MEHUNUBOCTD

B) xoMOuHaTHBHAS U3MEHUYMBOCTh I') xonebanue YUCIEHHOCTH B Pe3yJIbTaTe MUTPAIIH

14) Ha xakom 3Tarie SBOJTIONHMH Y€I0BEKa BEIYIIYIO POJIb UTPAIA COITUATIbHBIE (PaKTOPHI

A) npeBHeimux mozen b) npesnux mozaeir B) nutexantpomnos ') kpomaHbOHIIEB

15) EAHCTBO BCEX YEIOBEUYECKUX pac KaK MPeJACTaBUTENCH OAHOTO BUaa YeIOBEeK pa3yMHBIN TOKAa3bIBAET
A) CyIIHOCTBH €IMHOTO LIEHTPa MPOUCXOXKICHHS pac b) o6mHOCTh
AHATOMHYECKHNX TPU3HAKOB



B) BO3MOKHOCTb ITOTIOBUTHIX OPAKOB MEXTy MPEACTABUTEIISAMH pa3HbIX pac ) 0OmIHOCTH
(hU3HOIOTHYECKHUX MPOIIECCOB
3aoanusa vacmu B (Bvibepume mpu eepuvix omeema)
B1 A) Bce pachl yenoBeka OTHOCSTCS] K OJTHOMY BUAY b) pacel 310 — BuaBl YenoBeka pazyMHOTO
B) k MmoHronouaHoit pace otHocutcs Hacenenue Uuauu I') Bux YenoBek pa3yMHbIH SIBISETCS
MOJIUMOP(PHBIM J1) k HErpouaHOI pace OTHOCUTCSA KOPEHHOE HaceJIeHne AMEpUKU
E) snukaHTyc CBOMCTBEH NPEACTABUTEISIM MOHIOJIOMIHOM pachl
B2 Kakue npusHaku ¢(popMHpPOBATUCH Y YeJOBEKa B CBA3HU C NPAMOXO0kIeHueM? BoiOepure TpH
BEPHBIX 0TBETA

A) mosiBUiIach cBO4aTas CTorma I') Ta3 ctan 6osee MUPOKUM

b) nosiBuiics mo100po19aThIii BEICTYT HA HUKHEH YEIIIOCTH J1) Mo3roBasi KOpOOKa yBEINYMIIACH
B) BepxHHE KOHEUHOCTH CTaJIM MAaCCUBHEE HIKHUX E) no3zBoHOYHUK TPHOOPEN U3TUOBI
B3 BoiOepuTe Tpu BepHBIX 0TBETA. ATABU3MAMHU Y YeJIOBEKA SIBJISIOTCH:

1) xBocTaTocTh 2)cuibHasi BOJIOCATOCTh BCETO Tela 4) MHOTOCOCKOBOCTh

5)arnneHIuKc-0TPOCTOK CJICTION KUILKH 3)KOIMYUKOBBIE TTO3BOHKU-OCTATKH CKEJIETa XBOCTa 6)BepxHee U
HUXKHEE BEKO
B YcranoBuTE NPAaBIWILHYIO N0CJI€I0BATEIbHOCTD 3TANOB 3BOJIIOLNH YeJI0BeKa.

A) UenoBek pa3zyMHBII b) YenoBek ymernbrii B) ABctpanonutexk  I') YUenmoBek mpsMOXOISIIIHIA
Bs YcraHoBUTE COOTBETCTBHE

XapakTepHbIil TPU3HAK Yenoseueckas paca

A) BpICTyHAIOIINUE CKYJIbI 1) eBpornieoniHas

b) )xecTkue BOJIOCH 2) MOHTOJIOUAHAS

B) y3kuii HOC

I') snukanTyc

J1) MsiTKH€ BOJIOCHI A b B I i
3aoanue wacmu C Houemy

YeJI0BeK CIoco0eH 0c1aduTh BO3/1eiicTBHE eCTeCTBEHHOro0 oTdopa?

Kounrpoabsnas padora Ned: <KAHTPOIIOTI'EHE3» 11 KNTACC 2 BAPUAHT

3aoanue uacmu A (c 66160poM 00H020 6ePHO20 OMEema)

1) IIpouecc HCTOPUKO-IBOJIIOLIMOOHOIO CTAHOBJIEHUS! UY€JIOBEKA KaK BUA, Pa3BUTHE €TI0 TPYI0BOM
JesaTenbHOCTH, peun: A) nuTokuHe3 b) ramerorenes B) kapuokunes I') antponorenes

2) BusioBeIM IpU3HAKOM UYE€JIOBEKA SIBIISIETCA

A) nBe napsl koHeuHOCcTe b) xuBopoxenue B)23 xpomocomsl B ramerax I') Haquume MIIEUHBIX XKené3
3) YenoBek oTHOCUTCS K Kilaccy: A) 3eMHOBOAHBIX b) mpumaroB B) muexonuraromumx
[")KHIIEYHOIIOIOCTHBI3

4) Kak Ha3pIBaJIMCh BBIMEPIIHME JPEBECHBIE YETOBEKOOOPa3HbIE 00E3bsHbI, ABIISIONINECS PEIKaMU
COBPEHEHHBIX UeJIOBEKOOOpa3HbIX 00€3bsH U yesloBeKa?

A) romununsl b) nonronstel B) apuonurexu I') moHrus!

5) CxoAcTBO yenoBeKa U 4eJI0BEKOOOPa3HbIX 00€3bsH TOBOPHUT O UX POJCTBE

A) ponctee b) onquHakoBOM ypoBHE opranusanuu B) mpoucxoxaeHne ot pa3HbIX IPeJKoB [') KOHBEPreHTHOM
CXOZCTBE

6) K. JIunneit nomectui yesnoBeka B oTpsaa: A) xopaoBbix b) mpumato B) xumnsbix [')Miexonurarommx
7) B oiindme ot 4enoBeKOOOpa3HbIX 00€3bsH Y UeIOBEKa UMEETCs

A) pesyc-daxtop b) paccynounas nestenbHocTh B) ueThipéx kamepHoe cepate [))abcTpakTHOE MbIIUIEHUE
8) OcHOBHBIM (haKTOPOM aHTPOTIOTEHE3a SIBIISETCS

A) pyn b) obmecTBenHsblit 00pa3 xxu3nu B) peus ') paccynounas nesiTeabHOCTb

9) Uckonaemble OCTaTKH KaKOTO JpeBHEHIIEro yeaoBeka Obutn HaiieHsl BOn3u [lekuna?

A) nurekantpona b) naneoantpona B)cunanTpona I')aBcTpanonureka

10) Ha xaxom 3Tane nosiBUIUCh CHHAHTPOIIBI TUTEKAHTPOTIBI?

A) Ha stamne apxanTponoB b) Ha stamne naneoantponoB B) Ha 3Tane HeoanTponos [')Ha 3Tamne mpoTOaHTPOIIOB
11) CunanTpon siBisieTcs MpeicTaBUTeNeM

A) monelt coBpeMeHHOro Tuma, b) npeBHux mroaeit B)apeBnelinmx moaeit 17)o0e3psHOMOA00HBIX MPEAKOB
YelioBeKa



12) YenoBek COBPEMEHHOTO THUIIA ABJISETCS

A) cunantpon b) npuormtex B) kpomanwoner B)aeanmepraiery

13) Kakoii mporiecc OTHOCST K COIMATIBHBIM (PAKTOpaM aHTPOIOTeHEe3a

A) 60pr0Yy 3a cymectBoBanrne b) myranmonHsIi nporecc B) nmosiBinenue peun ') ectecTBeHHBIN 0TOOD
14) PacoBble oTnnuus y droei copMHUPOBAIHUCH IO BO3IEHCTBUEM (PAKTOPOB

A) commanbHbIx b) Ononornyeckux B)orpannuuBarommx I') Omornueckux

15) OcHOBHBIE TPUYHHBI (POPMUPOBAHUS PA3IMYHBIX PaC — ITO...

A) TeHeTHYeCKasT W30S b) reorpaduyeckas uzonsmus

B) paznuuust B ciocoOHOCTSIX Jto1ei I') pasnuuue B CKOPOCTH 3BOJIIOLIMY PA3HBIX TPYII JIFOAEH

3aoanusa wacmu B (Bvibepume mpu eepnvix omeema)
B1 B cBsi3u ¢ NpsIMOXO0K/AeHHEM Y YeJIOBeKa:

A) 0cBOOOXKIAIOTCS BEPXHUE KOHEYHOCTH I') Ta3 pacurupsiercs, ero KOCTU CpacTarOTCs

b) crona npuobperaer ceoauaTyro popmy J1) MO3roBo#i 0T/Jiel1 Yeperna MEeHbIIE JTULEBOTO

B) Gosnb110ii masen BepXHUX KOHEYHOCTEH MPOTHBOCTOUT OCTAIBHBIM E) ymensbuiaercs BosiocsiHOM
IIOKPOB

B2 Yem 4yesioBeK OTJIMYAETCS OT 4€J10BEKOOOPA3HBIX 00e3bsAH?

A) HaymuueM yeThIpéxkamepHoro cepamna ') HamuuueM HOorTel b) mpsMoxokaeHuem

J1) S-00pa3HbIM MO3BOHOYHUKOM B) Hanmmuuem cBoa4aroit cronsl  E) 3aMeHO# MOJIOYHBIX 3yOOB Ha
MIOCTOSIHHBIE

B3 BoiGepuTe Tpu npaBuJIbLHBIX 0TBeTA. PyliMeHTAPHBIMH OPraHaMHU YeJI0BeKAa SIBJISIIOTCS:

1) anneHauKC — OTPOCTOK CIICHION KUIIKH 4) BepxHee U HIYKHEE BEKO
2) ylIHbIE PaKOBUHBI 5) ocTaTKy BOJIOCSHOTO ITOKPOBA 110 BCEMY TEIly
3) KOMMYMKOBBIE O3BOHKH — OCTATKH CKEJIEeTa XBOCTa 6) MHOT'OCOCKOBOCTh
B4 YcTranoBute nocsie10BaTe IbHOCTh IBOJIIOLMH YeJI0BeKa
A) npeBHU yeoBeK b) uenoBek coBpemeHnHoro tuna B) yenoBek ymesbiit
I') yenoBek NpSAMOXOAAIIMIA J1) aBcTpaonurex
Bs YcTraHoBHTe COOTBETCTBHE VY CcTaHOBHUTE COOTBETCTBHE MEX/Y XapaKTEPUCTUKON BUAA U €T0
Ha3BaHHEM.
XapakTepucTukKa Ha3zpanue
A) o6bem Mo3sra — 700-1250 cm®. 1) npeBHME ITFOIM;

b) nns nropeit sToro Trma XxapakTepHBI IEPBHIE 3aXOPOHEHUS.
B) 06BeM Mo3ra — 6onee 1400 cv®.

') yepen HU3KUIA, KOCTH OUYEHB TOJICThIC, BRIPAKEHHBIE 2) npeBHeMITNE
HaJOPOBHBIE JYTH, MACCUBHBIE YEIIOCTH. JIHO/TH.

J1) u3roraBiuBaii U 00pabaThIBAIM KAMEHHBIE OPYIUS TPYa,
MPOU3BOIMIIN CTPOUTENIBCTBO OUYArOB U SKHIIUILL.

E) n3roraBiuBaiy NpUMHATHUBHEIC OPYAHS TPY/IA.

3aoanue uacmu C IlpexkpaTnijach JM 3BOJIOLMS YeJOBEKA KaK OMOJOrH4eCKOro BUAa Ha COBPeMEHHOM
srame?

Kpurtepun ouenuBanus: «5» (23-27 6a/uioB) «4»(18-22 6anioB) «3» (11-17 6anioB) «2» (10 u meHee)

KonTtpoannas padora Ne5 Cenexknus 1 OHOTEXHOJIOTHUS 1 Bapuant

I'ereposuc — ato:

A. ornanéuHas THOpUIU3AIIHS;

b. MexxBumoBas rubpuan3anys;

B. 6113K0pOACTBEHHOE CKPEIIUBAHNE;

I'. Pa3Butne ruOpuI0B, MOTYYEHHBIX [IPH CKPEIIMBAHNN YHUCTHIX JTMHUH.

2. 'OMO3UrOTHOCTh OPraHU3MOB MOYKHO YCHIIUTh IyTEM:

A. reteposuca; b. myranmii; B. nnOpununra.

3. B cenbcKoX035HCTBEHHON MPAKTHKE YaCTO NPUMEHSIOT BETETATUBHOE Pa3MHOXKEHHE PACTEHUH, YTOOBI:



A. OBICTpEe MOTYYUTH B3POCIIBIC PACTCHUS;
b. NOBBICUTH WX YCTOMYMBOCTD K BPEUTEISAM
B. momyunTts BBICOKHI yporkait
I'. IToBBICUTE YCTOHIMBOCTD K OOIC3HSIM.
4. MaccoBblif 0TOOp KaK METOJI CETIEKIMH B OTIIMYME OT WHAWBUIYAITLHOTO 0TOOpa:
A. IpoBOIUTCS 110 (PSHOTHUITY;
B. mpoBoauTcs 1o TeHoTHITY; B. HCIIONB3yeTCsl MPU BOCCTAHOBICHUH YHCICHHOCTH 3yOpOB;
I'. OcobeHHO MUPOKO MPUMEHSIETCS B PaCTCHHCBOICTRE.
5. CenexmoHepsl UCTIONB3YIOT METOIBI OMOTEXHOIOTHH C TENBIO MTOTYIeHUS:
A. muIneBkIX 100aBOK; b. THOPUIHBIX KIETOK;
B. 3 pexTHBHBIX JTIeKapCTBEHHBIX MTPENapaToB;
I'. kopmoBoro Oenka I MMTaHus KUBOTHBIX
6. BeimuimuTe TUIIHEE CIIOBO: - CENEKITHS; - IICHTPBI IPOUCXOKCHYSI IOMAITHUX )KUBOTHBIX U KYJIbTYPHBIX PACTCHHIA;
-eCTECTBEHHBII 0TOOD; - 0JIOMAalIHUBAHHE.
7. K xaxmomy MOHATHIO, IOJOEPUTE COOTBETCTBYIOIIEE ONpeeIiCHHE.
|. [Tonumionaus
Il Yucras nuaus
Il Tubpux
IV HckyccTBeHHBIN MyTarenes
V I'ereposuc
1. IToTroMCTBO, TOMO3UTOTHOE TI0 KOMIUIEKCY MPU3HAKOB
2. MomrHoe pa3BUTHE U BBICOKAS JKU3HECIIOCOOHOCTh THOPUIOB T€HETUYECKH OTHAIEHHBIX (GOpPM
3. .Mcmonp30Banue I/IOHI/I3pr}OIlICI>'I paguanyi U HEKOTOPBIX XUMUUYCCKUX BCHICCTB AJId CTUMYJIUPOBAHUA MYTALlUOHHOT'O
nporecca 4. OpranusM, MOJIY4YCHHBIH B Pe3yJIbTaTe CKPEIIUBAHUS Pa3HOPOIAHBIX B TCHETUYECKOM OTHOIICHUH
ponutenbckux popMm. 5. Hamuuane monmomHUTEIHHBIX HAOOPOB XPOMOCOM.
8 BMecTo Touek BCTaBbTE HEOOXOAUMBIE TEPMUHBIL.
CkpemuBaHye pa3HbIX BUIOB WIH POJOB — 3TO METO/. . ... .
OT160p Ha TIIEMS JIYYITNX PACTEHUH UIIH KUBOTHBIX — 3TO METO] ....
[lomyduenue kpaTHOTO yBENUYeHHE HAOOPa XPOMOCOM — 3TO METO. ...

Kontpouabnas padora NeS Cesiekuusi 1 OMOTEXHOJIOTHS 2 BapHaHT

1. MabpuanHT IpeacTaBiIsieT COO0i:

A. mepekpécTHOe ONBIIICHUE Y PACTEHUI;

b. oTnanéunyto rubpuan3aIuio y pacTeHUi U )KUBOTHBIX;

B. 61M3K0pOCTBEHHOE CKPEIMBAHNUE Yy PACTEHUH W KUBOTHBIX.

2. Cny4ailHO MOSIBUBIIUIKCA ATHEHOK C YKOPOUEHHBIMU HOFAMU JaJl HAYaJlo MOPOJE OHKOHCKUX oBell. O KaKoM TuIe
M3MEHYHMBOCTU UAET 37€Ch peUb?

A. 0 KOppENATHBHOI;

b. MomndpukannonHoii;

B.myTanuonHou;

I'. KoOMOMHATHBHOIA.

3. 'uGpuas IEpBOTO OKOJIEHUS O0JIee KUIHECTIOCOOHBI M IPOTyKTHBHEI U3 — 3a;

A. Mo ukanuy;

b. rereposuca;

B. ToueuHbIX MyTanuii;

I'. monuuionanu.

4. Otxpritue H.M. BaBUIOBBIM LIEHTPOB MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHUI UMENI0 OTPOMHOE 3HaUEHHUE IS
pa3BUTHSL:

A. DKOJIOTHH;

b. ceneknmmy;

B. Teopuu 3BoIO1IMY;

I'. OMOTEXHOJIOTHH.

5. B ocHOBe co3aaHus CeNEKLMOHEPAMU YUCThIX JTUHUM KYJIbTYPHBIX PACTEHUH JIEKUT IPOLIECC:
A. yBeMUEHHS JOIU TOMO3UTOT B IIOTOMCTBE;

b. cokparenus noau NoIUMOUI0B B HIOTOMCTBE;

B. yBenuuenus 1011 reTepo3urot B MOTOMCTBE;

I'. cokpareHus 101 TOMO3UTOT B TIOTOMCTBE.

6. BeInmuiinre JIMIIHEE CIIOBO:



- HCKYCCTBEHHBIN 0TOOD;

- ICKYCCTBEHHBIN MyTareHes;

- TETEpPO3HC;

-TUOpUAM3aIIHS;

- OIICHKA IIJIEMEHHBIX Ka4eCTB M0 IIOTOMCTBY;

- MeTo noiummtonauu. 7. K KaxknoMy moHATHIO, TOA0EpUTE COOTBETCTBYIOMIEee onpeneienne.l Cenexuus
Il OgomarauBanue

Il MckyccTBeHHBIN MyTareHes

IV UckyccTBeHHBIH 0TOOD

V LleHTpbI MPOUCXOXKACHHUS KYJIbTYPHBIX PACTEHUH U TOMAIIHUX KHBOTHBIX

VI Ynpasnenue TOMUHUPOBAHHEM €BpAlICHUE JUKUX BUOB PACTEHUH M )KUBOTHBIX B KYJIbTypHEIE
hopMBI

Hcnonb3oBanue BIUSHUS YCIOBUH cpebl HA pa3BUTHE THOPHUIOB

PaiioHsl, T1€ KU U )KUBYT POJOHAYATIBHUKY KyJIbTYPHBIX GopM

Hayxka o co3mannu 1 ynydIneHnn KyIbTypHBIX ()OpM OPraHu3MOB

Br16op 1t pa3MHOMKEHUS TYyYIINX PACTEHUH U )KUBOTHBIX C HYXHBIMHU TPU3HAKAMU
HcKkyCCTBEHHO CTUMYJIUPYEMBIN YETOBEKOM MPOLECC BO3SHUKHOBEHUS MYTallUil

8.BmecTo Todek BcTaBbTE HEOOXOIUMBINA TEPMUH.

1. Bocnipon3BeneHne TOYHOM KOITMU OPTaHU3Ma — 3TO METO. ..

2. VlckyccTBEHHOE MOTyYeHHE MYTallUi — 9TO METOI. . .

3. Iony4denue 6ONBIIOrO KOJIMYECTBA IIOTOMCTBA OT JIYUIIUX HPOU3BOAUTENIEH — 3TO METOI. . .

Kputepun ouennBanus: «5» (10-11 6amnoB) «4» (7-9 6amiaoB) «3» (5-6 6a110B) «2» (4 1
MeHee).

Kountpoabsnas padora Ne6 Coob1ecTBa u OKpy:Kawuas cpeaa. Bapuanm 1
1. Dkonorus — HayKa, KOTOpasi U3y4aer:

A — 3aKOHOMEPHOCTH HACJIEJICTBEHHOCTU U U3MEHUYUBOCTH OPIaHHU3MOB;

b — B3anMooTHOIIEHUs 0c00ei, MOMyIsLMiA, COOOIIECTB MEXKIY COO0M U cO cpeloi OOUTaHUS;
B — 3aKkOHOMEPHOCTH HCTOPUYECKOTO PA3BUTHS OPraHU3MOB;

I' — mporieccsl KU3HEAEATEIBHOCTA OPraHU3MOB.

2. Opranu3Msbl BceX IAPCTB KUBOW MPHUPOBI, BO3ACHCTBYIONINE HA OOUTAIONINX B IPHPOJIE
ocobei, Momy/sAIIH, COOOIIECTBa, COCTABIISAIOT (haKTOPHI:

A — skonornyeckue; b — abnornueckue; B — OmotHueckue; I' — anTponoreHssie.
3. Kaxkoii 6ykBoii Ha puc. 65 0003HaueH abuoTuyeckuil pakrop, KOTOpHI oOecrieunBaeT Bee
JKUBOE dHEpruen?



Puc. 65
4. ®akTop, CHIXKAIOLINI CIOCOOHOCTH 0c00el K pa3MHOKEHHIO, KOHKYPEHIIUH, SIBIISETCS:

A — abuotnueckum; b —antponorennsiM; B — Ouotudeckum;l” — orpaHUYMBarOIIUIM.

5. Oprann3oBaHHYIO YEJIOBEKOM CITYKOY CIE€KEHUS 32 COCTOSTHUEM JIECa MOYKHO OTHECTH K
dakropam:

A — ouotnueckum; b — aHTponoreHHbIM;B — abrotnueckum; I' — orpaHUYMBAIOITUM.

6. B Teuenue roJa B )XU3HU paCTeHI/Iﬁ 1 )KUBOTHBIX IIPOUCXOOAT CE30HHBIC ABJICHHA, CUTHAJIOM K
HACTYIIJICHUIO KOTOPBIX CIIYKUT U3BMCHCHUC!

A — nnusbl 1Hs; b — BnaxkHocTH cpenpl; B — Temneparypsl cpensl; [T — konudectsa
IIUTATEIbHBIX BEILECTB.

7. IIpucnocoO1eHHOCTh BUAA K )KU3HU B Pa3HBIX YCIOBHIX B Mpeeax apeaja 00ecreuynBaeT
€ro CyIlecTBOBaHHUE B hopMe:

A — oTnenpHBIX 0cobeii; b — kononuit;B — momynsmmii; — cemeicTB.

8. UNCNIEeHHOCTh MOMYIISINI pa3HbIX BUJOB B IPUPOJIE TIOCTOSTHHO U3MEHSIETCS BCIIC/ICTBUE:

A — BO3HMKHOBEHUS Y 0co0eil HaceACTBEHHBIX U3MEHEHHIA;

b — Bo3HMKHOBEHHMS Y 0c00el MOAU(UKALIMOHHBIX U3MEHEHUH;

B — Hapy1eHHst COOTHOIIEHUS! MEX/1Y POXKIAEMOCTBIO U THOEbIO 0co0eH U monmynaLuy;
I' — u3MeHeHus TPOAOIKUTENIBHOCTH THS B pa3HOE BpeMs rofa.

9. CoBOKYITHOCTb CBSI3aHHBIX MEX/1y cO00M BUIOB, KOTOPBIE [UIUTEIIbHOE BPEMs 3aHUMAIOT
OTIpeIeNIEHHYIO0 TEPPUTOPHUIO C OAHOPOAHBIMU MPUPOAHBIMU YCIOBUSIMH, TPEJICTABISIET COOOI:

A — 6uoreonenos;b — coodbuiectBo;B — arposkocucremy; I — Ouocdepy.

10. Opranu3MbI-POU3BOIUTENH, TIOTPEOUTENN M PA3PYIIUTEIH OPraHUUECKOTO BEIECTBa
HPE/ICTAaBISIOT COOOH: A — xuByro npupony;b — ocHOBHbIE 3BeHbs OHoreoleHo3a; B —
o6uocdepy;l” — anTpornorenHsiit paxrop.

11. Kakoii OykBoii Ha puc. 66 0003HaUeH OpraHu3M — IPOU3BOAUTENb OPIaHUUECKOTO BelecTBa?



Puc. 66
12. Kakoii OykBoii Ha puc. 67 0003HaYeH OpraHU3M-TIapa3uT?

Puc. 67

13. CBs3u MeX Ty BUZAMHU, B OCHOBE KOTOPBIX JISKHUT IOCIICAOBATEIIFHOE H3BIICUCHIE MaTepuaa
Y SHEPTUM U3 UCXOAHOIO MUILEBOTO BEIECTBA, HAa3bIBAIOT:

A —skocuctemoii;b — nemsimu nutanus;B — sxonorudeckon nupaMuaoit;l’ — Kpyropoporom
BELIECTB.

14. B numeByto uens (puc. 68) Hago BKIIOYUTD:

A — y1Ky;b — 3aiina;B — myky;l — naro.

Puc. 68
15. Bxopsiimpe B COCTaB MUIIEBOM [T BUIBI CYIIECTBYIOT 33 CUET YHEPTHH:
A — 3aKJIIOUEHHOM B MUHEPANLHBIX BEIIECTBAX, MOIJIONIAEMBIX PACTCHHUSIMH U3 TTOYBHI;
b — cotHeYHOTO CBETa, MCIOIB3YEMOT0 PACTCHUSMH B Mporiecce pOTOCHHTE3a;

B — 3aki0ueHHON B OPraHMYECKUX BEIIECTBAX TeJa KUBOTHBIX;
I' — ocBOOOXTaeMOii OpraHU3MaMH B MIPOIIECCE TBIXAHUSI.

16. B cooTBeTCTBUH C IIpaBHUJIOM JKOJIOTHYECKOM nrupaMHubl B MUILEBOM IIeNHU OT 3BEHA K 3BCHY:

A — Macca OpraHM4YecKoro BEIIeCTBa YBEIHMUNBACTCS;
b — macca opraHu4eckoro BelecTBa He U3MEHSETCS;



B — macca OpTaHN4YCCKOT0 BCUICCTBA 3HAYUTCIIbHO YMCHBIIIACTCA
I' — macca OpPraHu4Y€CKOro BCIICCTBa BO3PaCTaCcT B HECCKOJIBKO pas.

17. 3sMeHeHne BUOBOTO COCTaBa, YCIOBHA Cpellbl OOMTAaHMs B OMOTEOIIEHO3€e CITYKUT
MIPUYUHOM:

A — cMeHBI OuoreoneHo3a;b — n3MeHeHUs! YUCIICHHOCTH TIOMYJISITIA;
B — ce30HHBIX M3MeHeHUH B pupoje;l” — BOSHUKHOBEHUS MyTaIluil y 0coOei.

18. OGomnouka 3eMiH, HaCEICHHAS KUBBIMH OpPraHU3MaMHU, PEACTABISET COOOM:

A —runpocdepy;b — armocdepy;B — mutochepy;I” — 6uochepy.

3adanusn co c60000HBIM OMEEMOM

19. Yem abuoTtnueckue GakTopbl BOIOEMa OTIMYAIOTCS OT a0MOTHYECKUX (PaKTOPOB HA3eMHO-
BO3YIIHOW Cpeibl OOMTaHHsI OPTaHU3MOB?

20. B yem npu4rHBI KOJICOAHUS YMCIIEHHOCTH TTOMYJISIIUH 3aiina-oemska?

21. TToyemy Iutst €70BOTO Jieca XapaKTepPHbl KOPOTKHE IS MTUTAHUS?

22. KakoBo 3Hau€HUE KPyroBOPOTa BEIICCTB B IpUpoae?

23. KakoBa poJib )KMBOTO BellecTBa B Onocdepe?e

24. B yeM npu4MHBI HapyIIEHUs paBHOBecHUs B Onocdepe?

KonTpoabHas padora Ne6 CooOmecTBa u okpyxawumas cpexa Bapuanm 2

1. 3y4yeHunem B3aMOOTHOIICHHUN 0COOEH, MOMyIsAINiA, COOOIIECTB MEXK Ty COOO0H U C
dakTopaMu HEKUBOUM MPUPOABI 3aHUMAETCSI HAayKa:

A — cucremaruka;b — reneruka;B — cenekuus;l” — sxonorus.
2. Bce (akTopsl ®KHUBOM M HEXXHUBOI MPUPOIBI, BO3AECHCTBYIOIIME Ha OTJCIBHBIX 0c00€i,
NOMYJSLUH, BUABI, IPEICTABISAIOT CO00M (paKTOpBHI:

A— BKOJ'IOFI/ILIGCKI/IC;B - a6I/IOTI/I‘leCKI/Ie;B - 6I/IOTI/I‘-ICCKI/IC;F — aAHTPOIIOI'CHHBIC.

3. Kaxkoii OykBoii Ha puc. 69 0003Ha4eH OHOTHYECKUI (PAKTOP, YTHETAIOIINI POCT TPABIHUCTON
PACTUTENBHOCTH M KYCTapHUKOB?



Puc. 69

4. ®akTop, B KOTOPOM OPTaHU3MBbI B TIPUPOTHOM COOOIIECTBE UCTIBITHIBAIOT HEAOCTATOK UITH
U30BITOK, Ha3bIBAIOT:

A — abuotnyeckuM;b — anTponoreHHbIM; B — Onotrueckum; I' — orpaHHYHBAIONITIM.

5. 3arps3HeHne NPUPOIHON CpeIbl SAOXUMHUKATAMH, OTXOaMH IIPOMBIIUIEHHOCTH, TPAaHCIOPTa
— IIpUMeEpHI ACUCTBUS (akTopa:

A — 6uotnueckoro;b — anTponorenHoro;B — abuorudeckoro; I' — orpaHnunBaroIIero.

6. Curunaaom JJI1 CC30HHBIX PUTMOB B JKU3HU OPTaHU3MOB CIIYKUT USMCHCHUC!

A — Temneparypbl OKpykaroiei cpenbl;b — mpogomKUTENBPHOCTH JIHS; B — KolmrdecTBa 0CaiKoB;
I" — cocrasa numy.

7. CriocoOHOCTH BU/Ia 3aHUMATh OOJIBIION apeall ¢ pa3HOOOpa3HBIMH YCIOBUSMHU 00YCIOBIEHA
TEM, 4YTO:

A — OH cocToUT U3 psifa nonmynauuii;b — y ero ocodeit BO3HUKAIOT MOIU(UKALIMOHHBIE
W3MEHEHHS,
B — ero uncneHHOCTh OueHb BeNMKa;l" — OH UMeeT HEeOOIbIIIYI0 YHCICHHOCTb.

8. [TocTostHHBIC U3MEHEHUS YnciIa 0COOSH B TOMYIISIUSAX HA3BIBAIOT:

A - CaMOpeFYHHHHCﬁ;B — BBI)I(I/IBaeMOCTBI-O;B — MHAUBUAYAJIbHBIM pa3BI/ITI/IeM;r — KoJieOaHueM
YUCJIICHHOCTH.

9. XBoiiHbIH Jiec, AMUTENBHOE BPeMsl 3aHUMAIOIINUN ONPEIEIICHHYIO TEPPUTOPHIO, B TIpeIenax
KOTOPOM NPUPOJIHBIE YCIIOBUS OJHOPOJHBIE, IIPEACTABISAET COOOM:

A — arposkocucremy;b — 6uornenos;B — 6uoreonieHos;I” — Guocdepy.

10. OCcHOBHBIE 3BEHbI OUOTEOLIEHO3a — ITO:

A — IpOM3BOJUTENH, TOTPEOUTENH U Pa3pPYLINTEIN OPTaHUYECKOTO BEIEeCTBA;

b — TOJBKO MPOU3BONUTENN OPraHMYECKOTO BEUIECTBA;

B — To1bKO IPON3BOUTENHN U Pa3pyLIUTEIN OPraHUYECKOTO BEIIECTBA;

' — TONBKO MPOU3BONUTENN M MTOTPEOUTENN OPTaHHYECKOTO BEIIECTBA.

11. Kakoii 6ykBoii Ha puc. 70 0603HaueH NOTPeOUTENIb OPraHUUECKOrO BelecTBa?

12. Kaxkoii 6ykBoit Ha puc. 70 0003Ha4eH CUMOMOTHYECKUNA OpraHu3M?

13. B GuoreorieHo3e B Iporecce JUIMTETbHOT0 HCTOPHUECKOTO Pa3BUTHSL (POPMUPYETCSI
MHOKECTBO Pa3sHOOOpa3HbIX Lenei MUTaHus, KOTOpbIe MPEACTABISAIOT cO00i CBA3U:

A — tepputopuainbhbie;b — renernueckue;B — numessie;[” —
BHYTPHUIIONYJIALIMOHHBIE.

14. Kakoro oprann3Ma He XBaTaeT B IIETIH MUTaHU, H300paxeHHOU Ha puc. 717

A —noneska;b — Bopona;B — cununa;l” — copoxka.



Puc. 71

15. He NOIHOE YHUUTOXKEHHUE OTHOTO BUJIA APYTUM, KOTOPBINA UM
IUTAETCs, a COKpAILlEHNE YUCICHHOCTH JI0 ONPEIeIEHHOI 0 Mpejiena
Ha3bIBaIOT: A — xonebanueM uncieHHocTu; b — camoperymsnueii; B
— MUIIEBBIMU CBA3SIMU;]” — KpyroBOpOTOM BEIIECTB.

16. 3axoHOMEpHOE COKpaIEHNE MAaCChl OPIaHMUYECKOTO BEIlECTBA B
LeNAX MTaHUsA OT 3BEHA K 3BCHY Ha3bIBAIOT: A—
IIPOAYKTUBHOCTBIO;b — KpyroBoporom BewiecTs; B — npasuiiom
9KOJIOTUYECKON ITMPaMUJIBL;

I' — camoperynsnuen.

17. ocHOBY cTaOMIIBHOCTH, YCTOMYUBOCTH JTFOOOTO OMOTEOIIeH03a

COCTaBJISIET: A — pazHooOpa3ue BUI0B PaCTEHUH,
00pa3yroIINX OPraHMYECKUE BEIICCTBA U3 HEOPTaHUUECKHUX;

b — pa3HooOpa3ue abnoTnueckux (GakTopoB;

B — pa3zin4HbIe BUIBI ACATEIBHOCTH YEIIOBEKA;

' — koneGaHus YUCICHHOCTH TTOMYIIS .

18. B 6uocdepe nporcxoauT HenpepbIBHBINA KPYrOBOPOT aTOMOB MEKIY JKUBOM U HEKUBOH
IIPUPOJION, KOTOPBIN OCYyIIECTBIIsSIETCS Olaroaapsi:

A — KU3HEJEATEIIBHOCTH OPraHU3MOB Pa3HbIX BUJIOB;

b — MexaHnueckoMy niepeMenIeHHIo BenlecTB B Onocdepe;

B — cnocobHOCTH OpraHn3MOB BOCIPOM3BOAUTH ceOe MOT00HBIX;

I' — camoperynauuu B OHOreoneH03ax.

19. Yem abuotuveckue GpakTopsl, BO3ACHCTBYIONINE HA BHIPAIIMBAEMYIO B MOJIE TIIICHUILY,
OTIUYAIOTCS OT A0UOTHYECKUX (PaKTOPOB, BO3ICUCTBYIONINX Ha pacTeHUs jyra?

20. Kak BAMSIIOT C€30HHbIE U3MEHEHUS Ha YUCICHHOCTh MOMYISALMHA NTHI?

21. Tloyemy muist ;yOpaBbl XapaKTepHBI JITMHHbIC EMTU MATAHHS?

22. KakoBa poJib pacTeHUI B KpyroBOpOTE BEIECTB B Mpupose?

23. TloueMy r1aBHas PoOJTb B MpeoOpa3oBaHUK OMOCHEPHI MPUHAIICKHUT KUBOMY BEIIECTBY?

24. Tlouemy B paifoHax, I7ie pacrnoiI0K€HO MHOTO IPOMBIIIICHHBIX MIPEANPUATHHA, THOHYT Jeca?

Kputepun ouennBanus: «5»(25-30 6amioB) «4» (19-24 6annoB) «3» (13-18 6a10B) «2»
(12 u menee).

KonTtpouabsnas padora Ne7 «buocdepa» Bapunanr 1.

33}13HI/IC A. Brpmumunre HOMCpa BOIIPOCOB, HAITPOTUB HUX 3aIIUIIUTEC 6YKBBI IMPpaBUJIbHBIX
OTBCTOB.

1. O6omnouka 3emmu, 3aceieHHas )KUBBIMU OpraHU3MaMH, Ha3bIBAETCSI:
a) ruapocdepa;



0) nurocdepa;
B) armocpepa;
r) Owmocdepa.

Yyenune o 6uocdepe ObLIO CO3TAHO:
a) K. b. Jlamapkowm;

0) B. . Bepnaackuwm;

B) 0. 310ccom;

r) 9. Jlepya.

I'panunia 6uocdeps! B atMochepe HaXOAUTCS HAa BBICOTE:
a) 77 xm;

06) 12,5 km;

B) 10 km;

r) 2 KM.

[TneHka )XKM3HU Ha MMOBEPXHOCTH MHUPOBOTO OKeaHa Ha3bIBACTCS:
a) IUIAaHKTOH;

0) HEKTOH;

B) OecHTOC;

I') HEWCTOH.

B mMepTBOM MOpe (hakTOpOM, OrpaHHYMBAIOLIMM PACTIPOCTPAHEHHE )KU3HU, SBISETCS:
a) OTCYTCTBHUE BOJBI B XKUIKOMH (haze;

0) KoHIEeHTpauus coiu cBeime 270 r/i;

B) OTCYTCTBHE JIEMEHTOB MUHEPAIHHOTO IMUTAHMS;

T') BCE NEPEYHCICHHBIC YCIOBHUSI.

JKuBoe BemecTBo - 9T0:

a) COBOKYIHOCTb BC€X pacTeHuil Ouocdepsr;

0) COBOKYIHOCTb BCEX KUBOTHBIX OHOCHEPSI;

B) COBOKYIHOCTb BCEX JKUBBIX OpPraHU3MOB OHOCHEPHI;
I') HEeT NPaBUJIBHOTO OTBETA.

K ocHoBHOMY BenecTBy 6nocheprl OTHOCATCS:
a) He(Th, KAMEHHBIN YTOJIb, U3BECTHSIK;

0) Boja, MOYBa;

B) TpaHHT, 0a3aibT;

I) pacTeHus, )KUBOTHBIE, OAKTEpUH, TPUOBI.

KonueHnTpanmonHas pyHKIUS )KUBOTO BELIECTBA COCTOUT B CIIOCOOHOCTH:

a) JKUBBIX OPraHU3MOB HaKaIIMBaTh U MepeiaBaTh 10 MUIIEBOM 1IETIH SHEPTHUIO;
0) 3eneHbIX pacTeHH ncnonb3oBatk CO2 u BelienaTs B atMochepy Oz;

B) XEMOABTOTPO(OB OKUCIATH XUMUUECKUE DJIEMEHTHI;

I') JKMBBIX OPTaHMU3MOB HAKaIUIMBaTh Pa3IMYHbIE XUMHUECKUE DIIEMEHTHI.



9. buocdepa - 310 THOOaNTBEHAsS CaMOPETyJIUPYIOIIAsCS CHCTEMa CO CBOMM BXOJIOM U

10.

BbBIXOO4OM:
a) na;
0) Her.

Hoocdepa - at0:

a) Cdepa nmponuioi Ku3HY;
0) cdepa pa3yMHOI KU3HH,
B) cdepa Oyaymiei xKu3Hu,
I) IPaBUJIBHOIO OTBETA HET.

3aua1me b. KpaTKO OTBCTLTC HA ITOCTABJICHHBLIC BOIIPOCHI.

© oo N

J’KvBoe BelecTBO SBISETCS MOIIHOM T'€OJOTHYECKON CHUIION, MpeoOpasyromiei JIHMK

wiaHet. [IpuBeauTe mpuMepsl BIUSHUS )KUBOTO BEIIECTBA HA 000JIOUKU 3EMITH.
Kakoe BeniectBo Onocheps! Ha3piBaeTcs onoreHHsiM? [IpuBeauTe mpumMepsl.
[Touemy rpanuna 6uocdeps! B armochepe mpoxoauT Ha BEICOTE 77 KM?

[lepeuncnure ¢GyHKOIMM >KABOTO BEMIECTBA. PacKpolTe CYyIIHOCTh JHEPreTHYECKOU

(GYHKIHH.

Yro Takoe nmousa? Kakoli onBIT MOXXHO IIOCTaBHUTh, YTOOBI JOKAa3aTh HAJIWUYKE B IOYBE

BOJIBI?

Kaxkoe 3HaueHne uMeeT a30T B KU3HHU pacTCHUN?

Ouenute OMomaccy v MPOyKTUBHOCTD MPOIYLIEHTOB B MHPOBOM OKEaHe.
CocTaBbTe HEKTOHHYIO MUIIEBYIO LIeNTb B MUPOBOM OKEaHe.

Kakoe BausHue Ha 6nochepy 3emin oka3ano UCHOIB30BaHUE YE€JIOBEKOM OTHS?

KonTposbnas padora Ne7 «buochepa» Bapmuanr 2.

3aganue A. Brpinmummre HOMEpa BOINPOCOB, HANPOTUB HUX 3aIUIINTE
MPABUJIbHBIX OTBETOB.

buocoepa - 3to:

a) BOJAHas 000J0YKa 3eMJId, 3aceJIeHHas )KUBBIMHM OpraHU3MaMH;

6) Bo3ayHIHAsA 00oJ0uKa 3eMIIH, 3acelieHHAas KUBBIMU OpraHU3MaMU;
B) TBepJas 000104Ka 3eMiIu, 3acelIeHHas )KUBBIMUA OpraHU3MaMH;

I') 4acTb Bcex 000s0ueKk 3eMit, 3acesieHHast AKUBBIMU OpraHU3MaMHU.
Tepmun "Ouocdepa" ObLT MpeATOKEH:

a) K. b. Jlamapkowm;

6) B. U. Bepnanckuwm;

B) 0. 310ccom;

r) O.Jlepya.

['panuisl 6uocheps! B rupochepe npoxoasT Ha TIyOuHe:

a) 1 kM.

06) 2 KM.

B) 10 km.

OYKBBI



r) ruapocdepa 3aceneHa )KUBbIMU OPTaHU3MAMH TTOJTHOCTBIO.
4. CryuieHue *U3HU Ha 1He MUpOBOro OKeaHa Ha3bIBaeTCsI:
a) IUIaHKTOH;
0) HEKTOH;
B) OeHTOC;
I) HEHCTOH.
5. B nycreine VYaiitr Conac (CIHA) dakxTopom, OTrpaHHYMBAIONIMM PaCIpOCTPAHCHUE
YKU3HU, SBJISIOTCS:
a) OTCYTCTBHE BOJIbI B )KHJIKOH dase;
0) KoHIeHTpanus conu cBbime 270 1/1;
B) OTCYTCTBHE RJIEMEHTOB MUHEPAIbHOIO MUTAHUS;
I) BCE MEePEUYHCIICHHBIEC YCIOBUSI.
6. COBOKYITHOCTh BCEX JKHMBBIX opraHu3moB Ouochepbr B. WM. BepHaackuii mpemioxui
Ha3BaTh:
a) JKU3Hb;
0) Ouocdepa;
B) JKHMBOE BEIIECTBO;
I) HIPaBUJIBHOTO OTBETAa HET
7. K 6uoxocHOMY BemiecTBy Onocdepbl OTHOCSATCS:
a) He(dTb, KAMEHHBIN YroJib, U3BECTHSIK;
0) mouBa;
B) TpaHH, 0a3ajbT;
I') pacTeHus, )KUBOTHBIC, OAKTEPUH, TPUOBI.

8. T'a3oBast GyHKIHS KHBOTO BEIIECTBA COCTOUT B CIOCOOHOCTH:
a) JKUBBIX OPraHM3MOB HaKaIlJIMBaTh U MepeiaBaTh M0 MULIEBOM LIETH SHEPTHUIO;
6) 3eneHbIX pacTeHH ncnonb3oBatk CO2 u BeLenATh B atMochepy Oz;
B) XEMOABTOTPO(POB OKUCIATH XUMUUECKUE 3JIEMEHTHI;
I') JKUBBIX OPraHM3MOB HaKaIlIMBaTh pa3IMYHbIE XUMHUECKHE FTIEMEHTBHI.

9. buocdepa - 310 r0GambHAs HEperylupyromascs cHcTeMa, MMEolas BXOJ, HO He
HUMCHOIIIast BbIXO/1a.
a) n1a;
0) Her.

10. Dxen Jlepya:
a) co3man yueHue o ouocdepe;
0) mpemnoxwi TepMuH "orochepa';
B) TPEIOXII TepMUH "Hoochepa';
r) Osu1 gpyrom B. U. Bepuanckoro.

3ananue b. KpaTko oTBEThTE Ha OCTABIEHHBIE BOIIPOCHI.

1. TlpuBenwuTe HECKOJIBKO OMpEACIICHU OnoCchepsl.

2. Kaxwue dakTopsl onpenenstoT rpaHuilsl onocheps! B atMochepe?

3. KakoBbl OCHOBHBIE (YHKIIMH >KMBOTO BemlecTBa B Ouocdepe? PackpoiiTe CymIHOCTH
ra3oBoil pyHKIHH.



o a

N o

9.

Kakoe BemectBo 6noctepst siBnsieTcss OuoreHHbM? [IpuBeauTe mpumepsl.

Yro Takoe mouBa? Kakoil ONMBIT MOXHO MOCTAaBUTh, YTOOBI JI0Ka3aTh HAJUYUE B IOYBE
MUHEPAJIbHBIX BEIIECTB?

Kaxkoe 3nHauenue umeer Kanui B )KU3HU PaCTCHUIA?

[TpuBeauTe mpuMep GEHTOCHOW MUIEBOM LETIH.

Ornenure BKJIAJ pEAYLIEHTOB B OMOMAacCy M MPOAYKTUBHOCTH MUPOBOT'O OKEaHa.

Kakoe 3HaueHne oka3ajio BOZHUKHOBEHHE TOPOI0B Ha buochepy 3emmn?

Kpurepun ouenuBanusi: «5»(23-28 6amoB) «4» (17-22 6amnoB) «3» (11-16 6a10B) «2»
(10 u menee).



HNrorosas kouTposabHas padora (Ilpomexyrounasi arrecranusi) Bapuanr 1

1. OxHuM 13 NPUHIMIIOB OpraHU3aLUH JIF000M OMOJIOTNYECKON CUCTEMBI SIBIISETCS €€

1) M301MPOBAHHOCTH OT APYTUX CUCTEM

2) OTKPBITOCTH JUIS BEIIECTB, SHEPTHU ¥ HHPOPMAIHN
3) mpocToTa opraHu3ain

4) HEeBBICOKAs YMOPSI0UYCHHOCTh

2. CornacHo COBpeMeHHOﬁ KJIETOYHOM TEOPHUH BCC KIICTKHU ITPOUCXOIAT

1) U3 3UroTHI

2) OT IPOKaAPUOTUYECKON KIIETKH
3) 13 mepBUYHOTO OyJIbOHA

4) oT Ipyrux KIETOK

3. KakoBa yHKIMS r1aqK0# SHA0IIIa3MATHUECKON ceTh?

1) cuHTe3 M TpaHCIIOPT OEIKOB

2) cuHTE3 U MOJAM(UKAIIHS JIUTTH]IOB

3) HaKOIUIEHNE MUIIEBAPUTENBHBIX (PEPMEHTOB
4) okucieHue OEIKOB U YIIeBOIOB

4. Kakoii M3 IEPEeYUCIICHHBIX MPOIECCOB BEIET K 00pa30BaHUIO0 MCHETHUYSCKHU OJUHAKOBBIX
KJIETOK?

1) muddepenunpoBka KIeTok
2) CIUsSIHUE TaMeT

3) yABOCHHE OPTaHOUIOB

4) MUTOTHYECKOE JICJICHHE

5. Kakoii u3 MEPCUNCIICHHBIX OPTaHU3MOB HC UMECT CTAAUN Heﬁpy.]'lbl B CBOEM OHTOTreHE3¢e?

1) xapach

2) NaHIETHUK
3) utanapus
4) yenoBex

6. ®e”oTUIT — ATO

1) rartouiHBIN HAOOP XPOMOCOM

2) COBOKYITHOCTb BCEX BHEIHUX U BHYTPEHHHUX MPU3HAKOB OpraHu3Ma
3) Habop reHOB OpraHU3Ma

4) pazHooOpasue OeNKOB OpraHu3Ma

1. HacnencrBeHHas ”3MEHYHUBOCTh — 3TO CBOMCTBO OpTraHnu3MOB, KOTOPOC BBI3BIBACT U COXpa-
HACT

1) rpymmoBbie U3MEHEHHS OPraHU3MOB
2) MHIUBUAYATbHBIC PA3IAYUS MEXKIY OCOOSIMU OJTHOTO BUIA
3) MEXBHIOBOE CXOJICTBO OPraHU3MOB



4) mosne3Hble MPUCTIOCOOICHHS K YCIOBHUSM CPEIIb

8. Onpexnenute reHOTHIBI poauTenei, ecinu 25% rHOPUIHOTO MOTOMCTBA MOPCKUX CBHHOK
MMeEET MIAJIKYIO IIEePCTh, a 75% BOJIHUCTYIO.

1) AA, aa
2) Aa, Aa
3) Aa, aa

4) Aa, AA

9. B KakuX OTHOIIEHUSIX COCTOSAT BOJOPOCHb U TPHO, 00pasyromue JUaiHuK?

1) KOHKypeHLU

2) KBapTUPAHTCTBO
3) cum0Ouno3

4) mapazuTU3M

10. K TKaHH, l'IpOBOI[fIIJ.[CfI MHUHCPAJIbHBLIC BCHICCTBA B PACTCHUAX, OTHOCUTCA

1) kcrema

2) bmosma

3) kopa

4) cepaiieBuHA

11. V mxa KyKyIIKUH JIEH CHOPOPUT pa3BUBAETCA U3

1) cnopsl
2) 3apocTKa
3) 3UTOTHI
4) cnepmust

12. KTo 13 Ha3BaHHBIX JKUBOTHBIX MOXKET UMETh N3BECTKOBBIN CKEICT?

1) undyzopus

2) am€0a 0OBIKHOBEHHAS
3) runpa

4) KOpayUTOBBIN TTOJIHIT

13. CucrematnyeckuM IprU3HAKOM OTpsiaa YenryiiyaTreie MOKHO CUUTATh
1) nBa Kpyra KpoBOOOpaIICHUS

2) HanW4ue MATH OTAENIOB TOJIOBHOTO MO3Ta

3) Tp€xkamepHoe cepre 6e3 MeXKEITyIOUYKOBOU MEePEropoIKu

4) Tp€xkaMepHOe Cep/Ile C HETIOTHON MEXOKETYI0YKOBOM MEePErOpOaKOM

14. Kakoii nu¢poit 0603Ha4eHa BeHO3Hask KPOBb, 00pa3yroIascs B mpoliiecce razooomMeHa?



1)1
2) 2
3)3
4) 4

2 KJICTKH

15. Kakumu mudpamu 0003HAYEHBI COCYIBI U OTICNBI CEpJla, HECYIIHe apTepUuatbHYIO
KpOBB?

1)1,2 4
2)5,6,7
3)2,3,6
4)1,4,5

16. Ykaxute mpaBWIBbHBIA NMpHEM (OPMHUPOBAHUS YCIOBHOTO CIFOHOOTACIHTEIBHOTO pe-
(brexca y codaku Ha CBET (IIPH YCIOBUUM MHOTOKPATHBIX TIOBTOPOB MPUEMA).

1) naya n1akoMcTBa, TIOTOM BKJIIOUEHHE CBETA

2) BKJIIOUEHHUE CBETa U TYT XK€ Jlaya JAKOMCTBA

3) 3aKuUraHue cBeTa HECKOJIBbKO pa3, a 3aTeM Jjaya JIJAKOMCTBA
4) KopMIIEHUE TOJBKO NP CBETE

17. Kaxoii undpoit 0603HaueHa Ha pUCYHKE calbHasl Jkene3a?
N1
2)2
3)3
4) 4

18. I1pu oxkore pyKH KHCIOTOW HEOOXOAUMO MECTO 0KOTa Cpasy

1) cMa3aTh pacTUTENBHBIM MaclioM

2) IpOMBITH BOJIOM M PACTBOPOM COJIbI

3) HaJIOXKUTH CTEPUIIBHYIO MOBSI3KY

4) BBI3BaTh Bpaua U He MpUKacaTbcs K O0IbHOMY

19. Ha xakoMm u3 rpauKoB MPEJCTaBICHO CXeMAaTHUYeCKOe M300paKeHUE CYTH JBHIKYILIETO
€CTECTBEHHOT0 0TOOpa?



1)1
2) 2
3)3
4) 4

20. OcHOBHOI IPUYNHOMN JAJIS1 BBIIEICHUSI TPYIIIBI 0COOEH B MOMYJIISALUIO SABIISETCS

1) penpoiyKTUBHAS W30S

2) BHelIHee OTyIMYue 0coOel TPyl IPYT OT ApyTa
3) BHyTpEHHHUE OTJIMYHUS 0cOOei rpymm Ipyr OT Apyra
4) apean obuTaHust 0coOei TPyIIbI

21. Bribepute cpenu MpeIOKEHHBIX BAapUAaHTOB IMPHMEP CPAaBHUTEIbHO-aHATOMUYECKOTO
JI0Ka3aTeIbCTBA 3BOJIIOLMH.

1) cxoZIcTBO CTPOCHMUS MepeIHEH KOHSUHOCTH PENTUIINN U 36MHOBOTHBIX

2) cylecTBOBAaHUE KOCTEW JUHO3aBPOB

3) oaMHAKOBOE CTPOSHHE AYMOPHOHOB MJICKOIUTAIOIINX W PENTHIIMKA Ha OMpeneaEHHON cTa-
AN

4) cxoacto JIHK 3eMHOBOIHBIX U PeNTHIIHIA

22. OrpannuuBaomuM (HakTopoM ajs ku3Hu KpoTa 0ObIKHOBEHHOTO MOXKET CITYKUTh

1) HerocTaToK cBeTa

2) BIaXXHOCTh BO3yXa
3) Temmnepatypa Bo3ayxa
4) MI0THOCTH MOYBBI

23. Kakoe )XMBOTHOE HY>KHO ITOCTaBUTh HA MECTO BOITPOCUTEIFHOTO 3HAaKa B YKa3aH-
HOU MUIEBOH 11eTIn?

BUHOTPaJ — T —? — CKBOpEL — AcTped
1) mucuna
2) 60:KbsI KOPOBKA
3) mmenb
4) éx

24. O6pazoBaHue HEPTH, KAMEHHOTO YIS, Top(ha cBsizaHO ¢ QpyHKIUEl Ouochepsl

1) razoBoit

2) OKHCIIUTEIbHO-BOCCTAHOBUTEIHHOM
3) TpaHCcrIOpTHOH

4) KOHIICHTPAIIMOHHON

25. BepHbl 1n crieyronue yTBEPKACHUS 0 QYHKITHSIX OCITKOB B KIIETKe?
A. Benky BBINOIHAIOT OCHOBHYIO SHEPIreTHUYECKYIO (DYHKIMIO B OpraHU3ME.



B. B Genkax peanu3syeTcst HacleACTBeHHAs HH(POpMAIUs OpraHu3ma.

1) BepHO TONIBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a CYKJICHHS
4) oba Cy)KIeHHUs HEBEPHBI

26. Kakue u3 nepeyncieHHbIX BeIIeCTB MOKHO OOHAPYX UTh B XJIOPOILIacTax?

1) rroko3a

2) dochonumnuabt

3) xnopodun

4) bepments ukia Kpedca
5) nemronosa

6) xopepmeHnt A

27. Kakue u3 mpuBeAEHHBIX HUXKE )KUBOTHBIX OTHOCSATCS K IEPBUIHOPOTHIM?

1) moxkzieBoii YepBb
2) MHHOTA

3) nmuena

4) naHIIETHUK

5) MOpcKoit Ex

6) 6e33y0OKka

28. B pe3ynbTare uanoaganTaiuii mosBuiIach(-JImch)

1) ctocOGHOCTH K CMEHE OKPACKU XaMeJIEeOHa IIPU ONTaCHOCTH
2) XJIOpOIUIacThl U (POTOCHUHTES

3) TKaHU pacTeHUH

4) sITOBUTHIE KEJIE3bI 3MEN

5) nacTtel KuTa

6) nepBUYHasl ¥ BTOPUYHAS [TOJIOCTH TeJa y uepBei

29. YcTaHOBUTE COOTBETCTBHE MEXIY IPOI[ECCAMHU M OPTaHOUIOM, B KOTOPOM OHH TIPOUCXO-
JAT.

IMPOLECC OPI'AHOW/]
A) coeliHEHHE HYKJIEOTHIOB 1) sapo
b) cunres Genka 2) mepoxosatas IIIC

B) ob6pazoBanue pubocom

I') Tpancnopt 6enka

J1) BKItOYeHHWe Oenka B COCTaB
MeMOpaHBbI

3anuimTe B OTBET I_[I/I(I)pBI, PAaCIIOJIOKHUB UX B MMOPAAKE, COOTBETCTBYIOIIICM 6yKBaMI

A B B r hi|




30. YcTaHOBHUTE COOTBETCTBHE MEXIY OCOOCHHOCTSIMH CTPOCHUS (IIPU3HAKOM) OpraHu3Ma U
[[aPCTBOM, K KOTOPOMY MPUHAJJICIKUT TaHHBIN OpPraHU3M.

CTPOEHUE OPTAHU3MA APCTBO
A) KJIETOYHAsI CTEHKA COJICPKUT MYPEUH 1) Bakrepun
b) xneToyHas cTeHKa COAEPKUT XUTHUH 2) I'pulsr

B) cnopsr ciyxat ans nepeHeceHus: Hebaro-
MIPUATHBIX YCIIOBUM

I') copsl ciy»kaT 1151 pa3MHOXKEHUS

J1) HaclieICTBEHHBIM anmapar COACPKUTCS B
sanpe

E) wnacnenctBeHHBIN ammapaT COACPKUTCA B
KOJIBLIEBOM XPOMOCOME

3anuiuTe B OTBET HUQPHI, pACIOJI0KUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:

A B B r hi| E

31. YcraHoBuTE COOTBETCTBUE MCKOY OCOOCHHOCTSIMHU TKAaHM YEJIOBEKA U TKaHAMHU, K KOTO-
PBIM 3TH 0COOEHHOCTH OTHOCSTCS.

OCOBEHHOCTbB CTPOEHUA TKAHb

A) KJIETKH UMEIOT OTPOCTKH 1) HepBHas

b) xnerku OOBIYHO IUIOTHO CO- 2) snuTenuanbHas
MKHYTBI

B) Tkanp nmeer 6azanbHyI0 MeM-

Opany

I') kneTkn o0nana0T CBONCTBAMU
BO30YAMMOCTH U MPOBOAMMOCTH
JI) KIETKH MOTYT TIepelaBaTh
AJIEKTPUUECKUI UMITYIIbC

E) xieTkn 9acto BBLICISIOT KY-
TUKYITY

3anumuTe B OTBET UG PHI, pACIOJIOKUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:

A B B r hi| E

32. YCcTaHOBUTE COOTBETCTBUE MEXIY HAINPABICHUSIMH SBOJIONUN M MTPUMEPAMHU IBOJFOIIH-
OHHBIX U3MECHECHU.



N3MEHEHUNE HAIIPABJIEHUE 5BOJIIOIINHN

A) ynuHeHue yien y 3aiieo0pa3HbIX 1) apomopdo3
b) penyxuus 3peHus y KpoToB 2) nauoaganTanus
B) nosiBienue TpeThero ciiosi KJIETOK B 3a- 3) nerenepanus

poABILIE YepBEU

I') pa3BuTHE MAaCKUPYIOIIEH OKpacKud Yy
TUTPOB

J1) bopmupoBaHue XOpbl Y XOPAOBBIX

3anumuTe B OTBET UG PHI, PACHIOIOKUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:

A B B r hi|

33. YcraHoBHTE NMOCIIEA0BATENIBHOCT, B KOTOPOH, IPEANONI0KUTEIBHO, BOSHUKIIU MIEPEYHC-
JICHHBIE TPYIIIbI PACTEHUM.

1) Punnogutst

2) l'omocemeHHbIe

3) [TanopoTHukM

4) 3enéubie BOAOPOCITU
5) Moxoo06pa3Hbie

6) [TokpbiTOCEMEHHBIE

34. baktepust Thermus aquaticus — repmoduiibHast GakTepHsi, KUBET B TOPSTYMX HCTOYHUKAX
C IPAKTUYECKU KUIISALIEH BOJIOM.

Brl mocesinu onuHakoBoe KoaumdecTBO Oaktepuit Ha 5 yamiek [lerpu. Yamku Bel mocraBumm
B 5 pasnbix TepmocTatoB: Ha +5°C, +20°C, +35°C, +50°C u +65°C. Ha kaxoii u3 yamexk Bol
OKUJaeTe YBUAETh MAaKCUMAJBHBIN poCT OakTepuil uepe3 ofHu cyTku? OTBET MOSICHUTE.

35. Bo Bpems sKkcnepuMeHTa y4YE€HbIM HM3Mepssl CKOPOCTh (POTOCHMHTE3a B 3aBUCHUMOCTH OT
cBera. KOHIIEHTpaLMIO YTIEKUCIOro ra3a U TeMIIepaTypy OH MOJACPKUBAT MOCTOSHHBIMU.
OOmsicHUTE, TOYEMY NPH MOBHIIIEHUN UHTEHCUBHOCTH CBETa aKTUBHOCTh (DOTOCHHTE3a CHA-
gaja pacTéT, HO HAUYMHAs C ONPENeNEHHOW MHTEHCUBHOCTH MEpecTaéT pacTH W BBIXOIUT Ha
w1aro (cM. Tpaduk).

AKTHBHOCTb
doTocunTesa

HutencuBHOCTL CBETA

36. Haiinure ommOKy B MPUBEIEHHOM TEKCTE. YKKUTE HOMEpA MPEIOKEHUH, B KOTOPBIX
OHM JIONYILEHBI, UCIIPABLTE UX.



1. AKynbl — HagOTPS XPSIMIEBBIX PBHIO, 00TAIAIONTNI CIEAYIONUMU OTIUIUTEIHLHBIMUA OCO-
OCHHOCTSIMU: YIJIMHEHHOE TEJI0 0oJiee MM MEHEee TOPIeA000pa3Hoil (Hopmbl, OOIBIION XBO-
CTOBOM TUTABHUK U XOPOIIO PAa3BUTHIE KaOEpHbIE KPBILIKH.

2. K nacrosimemy BpemeHu u3BecTHO Oosiee 450 BumoB akyn. 3. KurtoBas akyna — camas
Oosbiast U3 U3BECTHHIX phIO (€€ mmHa nocturaetr 20 METPOB) M CaMblii KPYITHBII MOPCKOM
xuiHukK. 4. [IpeacraBureny HagOTpsAa IMIMPOKO PACIPOCTPAHEHBI B MOPSX M OKEaHax, OT
MOBEPXHOCTU 10 TIyOuHbl O0nee 2000 MeTpoB. 5. AKyJIBI B OCHOBHOM OOUTAIOT B MPECHOM
Boze. 6. BONBIIMHCTBO aKysl OTHOCHUTCS K TaK Ha3bIBAEMBbIM HACTOSALIUM XHUIIHHKaM, HO 3
BUJIA — (QUITBTPATOPHI.

37. Bam npusitens 3a0oJien, y Hero HaCMOpK, Kallellb U TeMiieparypa. Mama npusrens co-
Opanack KynuTh B anteke antuOnotuku. Kak Bel cunTaere, mpaBUiIbHO JIM OHA MOCTYHAET?
OTBET MOSICHUTE.

38. Cnopodur mamopoTHuKa opiisika umMeetr 52 xpoMocoMbl. CKOJIBKO XpOMOCOM Y HETO B
KJIETKaX CIIOPAaHTHS, B 3pEJbIX CIOpax U B KieTkax 3apoctka? Kakoe jeieHue NpUBOIUT K
00pa30BaHMIO 3TUX KJIEeTOK? M3 KakuX KJIETOK OHU 00paszyroTcs?

39. Ilo m300pakEHHOM HAa PUCYHKE POJIOCIOBHON yCTAHOBUTE XapaKTep HACIEIOBAHUS IIPH-
3HaKa, BBIJICJICHHOTO YEPHBIM I[BETOM (JIOMHHAHTHBIN WJIN PEIICCCUBHBIN, CICIUICH WM HE
CIEIUJICH C TI0JIOM), U 000CHYiTe ero. Onpeaenure reHOTUIsI Jroaei 1, 2 u 3. Ycranosure, ¢
KaKOH BEPOSITHOCTBIO KEHITMHA 4 OYIeT reTepO3UTrOTHOM.

1 YenoBHbIe 0003HAYCHMS:

QO - xeummna
2 3 []— myxunna

4 — Bpak
— JeTH 0AHOrO Opaka

B @ —possicHue npu3Haka

40. I'enetmueckuil ammapar Bupyca mnpezctaBieH monekynoir PHK, dparment xoropoii
HMEET CIEAYIONYI0 HYKJICOTHAHYIO mocienoBatenbHOCTh: ['YIAAATAYIHAVYIUI'VIT.
Ornpenenure HYKJICOTHAHYIO TIOCIEI0BATEILHOCTh ABYyIenouHoi monekynbl JITHK, kotopas
CUHTe3upyeTcs B pe3ynbrare oOpaTHoi Tpanckpunuuu Ha PHK Bupyca. ¥Ycranosure mocie-
noBaTeNbHOCTh HYKJIEOTH10B B UPHK 1 amunokucnot Bo pparmente OGenka Bupyca, Kotopas
3aK0JIMpOBaHa B HaiileHHOM (parmente moiekynsl JJHK. Marpureit nns cunteza uPHK, na
KOTOPOU UJIET CUHTE3 BUPYCHOTO O€lKa, siBJsieTcs: BTopas uens apyuenoynoit JIHK. [ns pe-
IIeHUsI 33/1a4U UCTIOIb3yTe TaOIUIly TeHETUUECKOTO KO/Ia.



T'esernuecknii koa (HPHK)

ITepBoe B Tpetbe
TOpoOe 0CHOBAHHE
OCHOBAHHE OCHOBAHHE

v T A r
e Cep Tup [uc v

v den Cep Tup [Tuc 1T

} Jleit Cep — — A
Jleit Cep — Tpu T
Jleit IIpo T'nc Apr v
Jleit IIpo T'nc Apr 10

a Jleit ITpo ['ma Apr A
Jleit IIpo I'mu Apr
e Tpe Acu Cep v

A Ine Tpe Acu Cep |
Ine Tpe JIn3 Apr A
Mert Tpe JIns Apr
Ban Ama Acn T'm Y

r Ban Ana Acnn I'm 10
Ban Ama Ty T'm A
Ban Ama Ty I'm T

IIpaBu1a moIb30BAHHSA TAd IHNEH
IlepBeli HyKICOTHI B TpHIUIeTE Oepércd H3 JIEBOT0 BEPTHKAIBHOIO pAla.
BTOPOH — H3 BEPXHEIr0 TOPH30HTANBHOIO PANAa H TPETHI — H3 IIPABOIO BEPTH-
KampHOro. Tam, rie mepeceKkyTcd MHHHH, HIYINHE 0T BCeX TPEX HYKISOTHIOB, H
HaXOIHTCA HCKOMasAd aMHHOKHCIIOTA.

Kpurtepuu ouenuBanus: «5» 86% - 100% (59-50 6a1;10B) «4»66% - 85% (38-49 6an;10B)

«3» 51% - 65% (29-37 6a/10B) «2» (28 U MeHee)

HUrorosasi koHTpoJbHass padora (Ilpomexyrounas arrecraumus) Bapuanr 2
1. Kako¥li ypoBeHb OpraHu3alyy )XU3HU 00pa3yroT CTajia OJieHeH B TyHApe?

1) opranu3mMeHHBII

2) 6uochepHbIit

3) monyasAIHOHHO-BUOBOM
4) OMOTCOIIEHOTUYECKHH

. CornacHo COBpeMeHHOﬁ KJIE€TOYHOM TCOpHUUn HaMEHBIIIEH eTUHUIICH )KU3HU SBIISETCA

1) kneTka

2) Monekyna
3) Oakrepus
4) Bupyc

. KakoBa ¢yHK1Ms mepoxoBaToil SHAOIIIIa3MaTHUECKON ceTn?

1) cuHTeE3 M TpaHCHOPT OENKOB

2) cuHTe3 U MOaUUKALIUS JTUITH]IOB

3) HaKoMJIeHUE NHILEBAPUTENbHBIX (HEPMEHTOB
4) oKHCJIEHHE KUPOB U YIJIEBOJOB

4. ]JIBa cieayrommx JIpyr 3a ApYyroM JAeJIeHUs KIETKU, MPUBOISIINX K YMEHBIICHUIO YUCIa XPo-
MOCOM, MPOUCXOMST MPH 00pa30BaHUU

1) anTepuaueB KyKyIIKMHA JTbHA



2) sHaOCTIEpMa MILIEHUIIBI
3) ciepMaTo30MI0B ArlOPOTHHUKA

4) cniop Mxa
5. I3 01HOM KJIIETKU COCTOUT

1) xnopena

2) criuporupa

3) NeHUIUIT

4) 3apOCTOK MaropoTHUKA

6. [Ipu ananu3upyroLEeM CKpeluBaHuu

1) ycraHaBiIMBaeTCsl T€HOTUIT Oy TyIIEro HOTOMCTBA
2) BBIABIISIETCS] HAJIMYKE PEIIECCUBHOIO I'€HA Y POJIUTENSA

3) BeIsiBIII€TCA (DEHOTHM OYyIyIIEro MOTOMCTBA
4) oTObuparoTcsi 0coOH ¢ SBHO BBISBIICHHBIMH IMPU3HAKAMH

7. HacneicTBEHHOCTh — 3TO CBOMCTBO OPraHM3MOB, KOTOPOE 00ECIIeUNBACT U MOICPIKUBACT

1) BHyTpUBH0BOE CXOACTBO OPraHU3MOB
2) paznuuus MeXAy 0coOsSMHU OHOTO BHJIA
3) MEXBHJI0BOE CXOJICTBO OPraHU3MOB

4) n3MeHeHHs OPraHu3MOB B TEUEHUE KU3HU

8. [Monumnonabie GOPMBI PACTCHHI CIICIIHATBHO CO3AI0T IS

1) nomyueHus: OJHOMOIBIX (POPM

2) nosryueHus TeTepO3UCHBIX (PopM

3) mony4yeHus OTAANIEHHBIX THOPHIOB
4) npeoaoneHus 0ecrionus ruopuI0B

9. Kakoil n3 mpuBenEHHBIX HW)KE MPEICTaBUTENEH IapcTBa TpUOOB BEAET Mapa3sHTUYECKUN

o0pa3 Kku3Hu?

1) ronoBHs

2) MOJOCUHOBUK
3) ApoxKHU

4) mykop

10. Kakast u3 mepeyuCIICHHBIX TKaHEH OTBEeUYaeT 3a MojiepKanue (HOPMBI IPEBECHBIX PACTCHUI?

1) napenxuma
2) MepucTeMa
3) dbmosma

4) kcunema

11. I'me HaxoauTCcs cemMsa3a4aToK Y HOKPBITOCEMCHHBIX paCTCHHﬁ?

1) B mBUIBIIEBBIX MEIIKaX
2) B 3aBsI3U IIECTHKA



3) B ThIUMHKAX
4) B sHIIOCTIEpME
12 Kakoii mudpoii 0603HaueHa(-b1) CTPYKTypa(-bl), OTBEUAIONIAsA(-1€) 32 BHIICICHHE KHUIKUX

MIPOJIYKTOB 0OMEHA BEIIECTB?

1)1
2) 2
3)3
4) 4

13. O6mmM Jy1st pHIO M JITAHIICTHHUKA SIBISICTCS HATMYNE

1) AByxxamepHOro cepaua

2) 3aMKHYTOM KPOBEHOCHOMN CHCTEMBI
3) OATH OTAEIOB TOJIOBHOTO MO3Tra

4) mouek

14. ®yukus HeppoHa — 3TO
1) BbIIEICHHE CEKPETOB
2) BbII€TICHHE TOPMOHOB

3) BbIBe/ICHHE [IUIAKOB HAPYXKY

4) ¢punpTpanus mia3Mel KpoBH U 00pa3oBaHUE MOUU
15. Kakumu mmudpamu 06003Ha4€HBI COCYBI U OTACIBI CEP/Ila, HECYIINE BEHO3HYIO KPOBb?
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16. Ykaxure MMPaBUJIbHYIO MOCJICAO0BATCIIbHOCTDL BBIACIICHUA U BO3ACHCTBUSI TOPMOHOB.

1) KeTKa-MHILIEHb — TUIIOTANaMyC — FUIO(GU3 — SHIOKPUHHAS JKele3a
2) runoTanaMmyc — runo¢us — SHIOKPUHHAS Keje3a — KIeTKa-MUILIEHb
3) SHIOKpUHHAA XKeJe3a — KIeTKa-MHUILIEeHb — THIOTAIaMyC — THIopu3
4) runodus — HHAOKPUHHAS JKejle3a — TUIOTAIaMyC — KJIeTKa-MHILIEHb



17. YpoBeHb agpeHanHa B KpOBU IOBBILIAETCA 11O/ BO3IEHCTBUEM

1) comaTtnyeckoil HEpBHOW CUCTEMBI

2) CUMITATHYE€CKOW HEPBHOM CHCTEMBI

3) napacuMnaTH4ECKON HEPBHOM CUCTEMBbI
4) KOpBI TOJIOBHOTO MO3Ta

18. [lepBBIM JeiiCTBHEM NPU OTKPHITOM IIEPETIOME TOJICHH SBIIIETCS
1) HakaIbIBaHKUE IIUHBI
2) HaJIO’)KEHHME MapJIeBOM MOBS3KH
3) ocTaHOBKa KPOBOTEUEHMSI
4) mocraBka 0OJILHOTO B TPaBMaTOJIOTMYECKUN TyHKT

19. Yto sBsieTCs € AMHUIIEH IBOJIFOIIMU B COOTBETCTBUU C CHHTETHYECKON TEOPUEH IBOIFOITUHN ?

1) Bun

2) ocobb

3) nomynauus
4) pox

20. OCHOBHEIM KPUTCPUCM BO3SHUKHOBCHUA HOBOI'O B A SABJISACTCA

1) nosiBieHNE BHEIIHUX PA3JIMYUI y 0c00E! MOMyIsaun

2) 3KOJI0rHyecKasi U30JISIUs NOMYIALHI

3) reorpaduyeckast U30JIALMS TOMYIISIUN

4) BO3HUKHOBEHHUE PENPOYKTUBHOMN U30JSLUN MEKAY MONYIISALUSIMU

21. BBI6epI/ITC cpeau MpCAIOKCHHBIX BAPHUAHTOB IIPHUMCP IMAJICOHTOJIIOTHYCCKOIo A0Ka3aTClib-
CTBa 3BOJIFOIIMH.

1) cxoACTBO CTpOEHUS MepeHEeN KOHEYHOCTH COBPEMEHHBIX PENTUIIMNA U 36MHOBOJIHBIX

2) 0IMHAKOBOE CTPOEHHE HMOPHOHOB MJICKONUTAIOIIUX M PENTHINN Ha onpenenéHHON cTa-
hiv2v7t

3) cxoactBo JIHK 3eMHOBOJHBIX U penTHIIHNIA

4) cyliecTBOBaHHUE KOCTEH TMHO3aBPOB

22. OrpaHNYMBAIONIUM AaHTPOIIOTEHHBIM (HaKTOPOM IS KM3HU KpoTa OOBIKHOBEHHOTO MOXKET
CIIYKUTb

1) HETOCTAaTOK CBETA
2) BIaXXHOCTh BO3AyXa
3) HEIOCTATOK TMHUILU
4) Bcrianka mo4YBbl

23. Kakast u3 yka3aHHBIX TUIIECBBIX [IeTIell OTHOCUTCS K ICTPUTHOM?

1) puTOMNIAaHKTOH — pavyku — phIOBI — OaKTEepUH

2) maHabII — OpaXHUK — APO3A —> ACTped

3) nucToBoif onaa — J0XAEBOW YepBb — KPOT — OaKTepUH
4) ceHo — OBIIa — YEJIOBEK



24. SlpycHOCTB pacTeHUH B Jiecy

1) moBbIIIaeT MEKBUAOBYIO KOHKYPEHIIUIO OPTaHU3MOB
2) cHUKAeT BHYTPUBUIOBYIO KOHKYPEHIIHIO

3) yrHeTaeT KU3HEAEATEIIbHOCTh PACTEHUM

4) cHUXKaeT MEeXBUIOBYIO KOHKYPEHIIUIO

25. BepHbl 11 crieyomue Cy:KaeHus 00 3BOIIOLUU XOPIOBBIX?
A. DBOJIIONUS XOPAOBBIX 1ILJIA IO MMYTH YMEHBIIECHUS 3aBUCUMOCTH OT BO/IBI.
Bb. TerniokpoBHOCTH MO3BOJIMIIA XOPAOBBIM OCBOUTH JIOTIOJHUTENIBHBIE TEPPUTOPHUH.

1) BepHO TOIBKO A
2) BepHO TOJBKO b
3) BepHBI 00a CyKICHUS
4) o0a cy>XIeHHs HEBEPHBI
26. Kakue u3 niepeunciieHHbIX BEIIECTB MOYKHO OOHAPYKUTh B MUTOXOHIPHUSIX?
1) rmroko3a
2) bochomunuabr
3) uestronosa
4) pepMEeHTHI TIIHKOJIH3a
5) dbepmenTts! nukia Kpedea
6) kopepmeHT A
27. Kakve u3 npuBeIEHHBIX HUKE KUBOTHBIX OTHOCSATCSI K BTOPUIHOPOTHIM?

1) BuHOTpasHas yIuTKa
2) Mopckast 3Be3/1a

3) ackapuna

4) Kapach

5) yenoBex

6) npozoduia

28. BriOepure npumepsl, OTHOCSIIUECS K apoMOp(o3aM.

1) cMeHa OKpacku XameleoHa MPH OMacCHOCTH

2) BO3HUKHOBEHHE MOJIOBOTO Ipoliecca

3) BO3HUKHOBEHUE JIBYX KPYTOB KPOBOOOpaIIeHUS
4) sITOBUTHIE KEJIe3bI 3MEN

5) macTel KUTa

6) TOsIBJIEHUE TIOJIOCTH TeJa Y YepBe

29. YcTaHOBHTE COOTBETCTBHE MEXKAY MPOIECCAMH M OPraHOHMIOM, B KOTOPOM OHH IPOUCXO-
1T.(20)

[MPOIECC OPI"AHOU/]
A) npucoenunenne TPHK 1) pubocoma
B) Tpancnopt nunuaos 2) rmagkas OIIC

B) obpa3zoBanue nenTUaHOM CBSI3U
I') oTcoennHeHre MOMUTIENTHIA
J) mpucoeauHeHre KUPHOU KUCIOTHI K TJIUIEPUHY



3anummure B OTBET HUQPHI, PACIIONOKUB UX B TOPSIJIKE, COOTBETCTBYIOLIEM OyKBaM:

A|B|B|T|I

30. YcraHoBHTE COOTBETCTBHE MEXAY OCOOCHHOCTSMHU CTPOCHHS (TMPU3HAKOM) OpraHM3Ma H
LIApCTBOM, K KOTOPOMY NPUHAUIEKUT JaHHbIM Oopranu3m.(20)

[TPU3HAK OPTAHU3MA HAPCTBO
A) KJIeTOYHAsI CTEHKA OTCYTCTBYET 1) Pacrenus
b) 3amacHoe BelecTBO — IJIMKOTeH 2) )KuBoTHbIC

B) ramets1 00pasyroTcs B pe3ylibTaTe Meio3a

I') cuate3 AT® unér 3a cuét FIHEPTrUM CBETA

/1) 3amacHoe BelecTBoO — Kpaxmall

E) uenTpuonu B KJieTKax BhICHINX (DOPM OTCYTCTBYIOT

3anumuTe B OTBET I_II/I(prI, PacIioJIO’KUB UX B IIOPAAKE, COOTBETCTBYIOILICM 6YKBaMI

A|B|B|T|I|E

31. YcraHOBUTE COOTBETCTBUE MEKIY OCOOCHHOCTSIMU TKaHH YEJIOBEKA M TKAHSIMH, K KOTOPBIM
9TH OCOOEHHOCTH OTHOCATCA.(20)

OCOBEHHOCTbB CTPOEHU A TKAHbDb
A) MEXKJIETOYHOE BEIIECTBO XOPOIIIO 1) coequHUTENHHAS
pa3BUTO 2) MbILICYHAS

b) xieTku Bcera OHOsIIEpPHbIE

B) B kiteTkax conepkurcs 6eI0K MUO-
3WH

') kneTku coaepKaTt MHOTO MUTOXOH-
Jpui

J1) TKaHb MOXET OBITh KHUIKOU

E) kiieTku 3amacaroT KHCIOpO

3anuiuTe B OTBET LUQPHI, pACHOIO0KUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:

A|B|B|T|O|E

32. YcTaHOBHUTE COOTBETCTBUE MEXAY HAMPABICHUSMHU SBOJIONUH U MPUMEPAMU IBOJIOLHUOH-
HBIX U3MeHeHUH.(20)

HAIIPABJIEHUE 3BOJIIO-

N3MEHEHUE K



A) nosiBneHue JErOYHOTO JIbIXaHUs y 3eM- 1) apomopdo3

HOBOJIHBIX 2) uanoaganTanus
b) ynnunenue kiroBa y HaCEKOMOSTHBIX 3) nerenepanus
IITHUL]
B) peaykuus nuieBapuTeIbHON CUCTEMBI
y LENHen

I') mosiBnieHUe NepenoHOK MEX1y Naiblia-
MU y BOJIOIUIABAIOIIUX

J1) nosiBiieHre BTOPUYHOM MOJOCTH TENA y
KOJIbYaThIX YepBEil

3anumuTe B OTBET I_II/I(prI, PpacIioJIOKMB UX B IIOPAAKE, COOTBETCTBYIOILIEM 6YKBaMZ

A|B|B|T|I

33. YcraHoBHTE MOCIEI0BATENLHOCT, B KOTOPOH, IPEANOI0KUATEIBHO, BOSHUKIIN ITEPEUUCIICH-
HBIE KJIaCChI )KUBOTHBIX.(20)

1) MHOTO1IEeTHHKOBBIE KOJIbYEIIbI
2) Hacexomblie

3) CapkomoBbie

4) CocaylbIIUKHU

5) IIpecmbikaromuecs

6) XpsieBbie poIObI

34. baktepust Escherichia coli — cuMOHOHT yentoBeKa, )HUBET B €r0 TOJCTOM KHIIICYHHKE.

Brb1 mocesimu omHakoBoe KomuuecTBO Oaktepuit Ha 5 yarek [letpu. Yamku Bel moctaBunmm B
5 pa3ubix TepmocTaToB: Ha +5°C, +20°C, +35°C, +50°C u +65°C. Ha kaxoii u3 yamiek Bor oxu-
JaeTe YBUAETh MaKCHUMAIbHBIN pocT OakTepuii yepe3 oauu cytku? OTBet nosicaute.(20)

35. 3aganme 23 Ne 19446. Bo Bpems skcniepuMeHTa YYEHbIN U3MepsT CKOPOCTh (POTOCHHTE3a B
3aBHCHMOCTH OT TeMIieparypbl. KOHIIEHTpaIUIO YTIIEKUCIIOTO ra3a 1 HHTEHCHBHOCTH OCBEIICHHS
OH MOJECP)KUBAT MOCTOSTHHBIMH. OOBsACHUTE, MOYEMY MpPHU MOBBIIIEHUU TEMIEPaTypbl aKTHB-
HOCTh ()OTOCHHTE3a CHavaja pacTéT, HO HAYMHAs C OTPEACIEHHON TeMIepaTypbl HAYHMHAET CTPe-
MUTENBHO CHIKAThCA (cM. Tpaduk).(20)

| A

Temneparypa

AKTHBHOCTB
doTocuHTE3a

36. 3aganue 24 Ne 19447, Haiinure ommOKY B MPUBEAEHHOM TEKCTE. YKaXUTE HOMEpA MPeio-
JKEHU, B KOTOPBIX OHH JIOTYIIEHBI, UCIIpaBbTe UX.(30)

1. Yepenaxu — oauH U3 AByX OoTpsaaoB IIpecMblkaronuxcs, UCKOMaeMble OCTAHKUA KOTOPBIX
MIPOCIICKUBAIOTCS HA MPOTsHKEHUU OoJiee 220 MUJIITMOHOB JIET. 2. DTH )KUBOTHBIE PaCIPOCTpaHe-
HbI B TPONTMYECKON U YMEPEHHOM KIMMAaTHYECKUX 30HaxX MOYTH 1o Bcer 3emie. 3. OTanuuTenb-



HBIM [IPU3HAKOM 4Yepelax sBISETCS NaHUUPb, KOTOPBIA CIYKUT UM OCHOBHOM 3allUTOM OT Bpa-
roB. 4. C 5KOJIOrMYeCKON TOYKU 3pEHUS BUBI YepeIax ACIATCS Ha MOPCKHE U HAa3€MHBIE, HO Ha-
3eMHbIE Yepernaxy BCeraa KUBYT B IpecHOM Boje. 5. Bce Buabl yepenax siioBUTHL. 6. MHorue
BU/Ib] Yeperax HaxoIATCs IO YrpO30i BBIMUPAHUS Pa3HOM CTEIIEHU U OXPaHSAIOTCH.

37. 3apanme 25 Ne 19448, Y Bamero poacTBEHHHKa IOSBHINCH CTPAaHHBIC BBICHITAHHUS Ha
Koxke. Bamra 6a0yiika yTBepKaaeT, 4To 3TO MPOCTO BOCTIAJIEHUE OT TPSI3H U COBETYET IMOMa3aTh
KOXY Ma3blo, cojiepikaiieM aHTHOMOTHK. Kak Bbl cunTaeTe, nmpaBUIbHBINA JIU COBET OHA jaiia?
OtBer nosicuure.(20)

38. 3apanue 26 Ne 19449. V n0o3BOHOYHBIX KHBOTHBIX B CBSI3M C BBIXOJIOM Ha CyIIy BO3HHUKJIA
9BOJIIOLIMOHHAS HEOOXOJUMOCTh KapAMHAIBHO MEPECTPOUTD JBIXATEIbHYI0 U KPOBEHOCHYIO CHU-
cremsbl. Ilepeuncnure, kakue apoMopdo3bl B CTPOSHHM ABIXAaTEIbHOW M KPOBEHOCHOH CHUCTEM
MIO3BOJISUIN JKUBOTHBIM YJIYYIIaTh YCBOEHUE U TPAHCIOPT KUCIOPOAA IIPU IEPEXO0e K KaKIOMY
crenyromeMy kiaccy. [lepedncnure He MeHee 4eThIpEX apomMopdo30B.(30)

39. 3aganue 28 Ne 19451. TTo uz06paxEHHON HA PUCYHKE POAOCIOBHON YCTAaHOBHUTE XapakTep
HACJICJI0OBaHUS TPHU3HAKA, BBIIEICHHOTO YE€PHBIM I[BETOM (JIOMUHAHTHBIA WM PELIECCUBHBIN,
CIETUICH WM HE CLEIJIEH ¢ T0JIoM), B 000ocHylTe ero. OrnpenenuTe reHOTUIIb Jroaei 1, 2 u 3.
YcraHoBUTE BEPOSITHOCTDh POXKIICHUS Y KEHIUHBI 4 CIIeTyIonIero pe0&éHka ¢ Mpu3HaKoM, BbIJe-
JICHHBIM Ha PUCYHKE POJOCIOBHOM YEPHBIM I[BETOM, €CJIM OHA BBIIIET 3aMyX 3a 4elIOBEKa, UMe-
IOILIETO ATOT Mpu3HaK.(30)
1} O YenoBHbIe 0003HAYCHUS:
O - xenumna
2 0 []— my#cunna

— Opak
— JCTH OJHOrO Opaka

B @ npossicHHe npu3HaKa

40. ®parment nenu JJHK nmeer nocnenoarensHocTs HykineotuaoB TTTAIIITI TLHITAATL. B
pe3ysbTare NpOU30LIEIIeH MyTallud B TPETHEM TPUILIETE TPETHI HYKJICOTH] 3aMEHEH Ha HYK-
neotun A. OnpenenuTe nocieaoBareabHOCTh Hyki1eoTua0B Ha u-PHK no ncxognomy gpparmen-
ty nenu JJHK u usmenéanomy. O0bsicHUTE, 4TO TPOU30MAET ¢ (hparMeHTOM MOJIEKYJIbI OeKa 1
ero cBorictBamu nociie Bo3Hukei myrauun JJHK. J{ns pemenns ucnonb3yite TaOuIly reHe-
THYECKOTo Koja. (40)



T'enernveckni ko1 (HPHK)

Ilepeoe Tpetbe
Bropoe ocHOBAHHE
OCHOBAHHE OCHOBAHHE
v IT A r
Den Cep Tup Inc v
v Den Cep Tup Inc |
i Jlefi Cep — — A
Jlefi Cep — Tpr T
Jleti ITpo Tuc Apr v
Jlefi IIpo Tue Apr |
H Jleti ITpo I'mn Apr A
Jlefi ITpo I'ma Apr T
e Tpe AcH Cep v
A e Tpe AcH Cep I
. e Tpe JicE) Apr A
Met Tpe JIu3 Apr T
Ban Ama Acn Tnn v
r Ban Ama Acno I'ma L1
Ban Ana [y s A
Ban Amna Imy T T

Kpurtepuu ouenuBanus: «5» 86% - 100% (59-50 6aJi10B)

«3» 51% - 65% (29-37 6a10B) «2» (28 U MeHee)

«4»66% - 85% (38-49 6a,1;10B)
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