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HOACHUTEJBHASA 3AIIUCKA

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

YueOuslii npeamer «buonorus» yray6nénnoro ypoBHs uizydenus (1011
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU oOnactu «EctecTBeHHO-
HayuHble ipeaMeTh». CornacHo nonoxenusMm GI'OC COO npodunbHbie yueOHbIC
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCuOHATBHBIM U BRICIIUM 0OpazoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydarouuxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTHM HAy4YHOI'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeacraBieHue o 1eIu
U 337]a4ax U3ydyeHus ydeOHoro npeamera «buonorus» Ha yriiyOJI€HHOM YpPOBHE,
ompefeNnsieT o0s3areqbHOe (MHBApUAHTHOE) NPEIMETHOE COJIEpKaHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO Tpoliecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MPUHIUI PEEMCTBEHHOCTH C U3yYEHHEM OHMOJIOTMU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MpOCMATPUBACTCS  HAMNpPAaBJICHHOCTh  Ha
MOCJIEYIOEe pa3BUTHE OWOJIOTMYECKUX 3HAHUM, OPHEHTHPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBIILJIEHHUS, IPEICTABICHUH O 310pPOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOILICHHS K OKpY’Karollel mNpupoaHoil cpeae. B mporpaMmMe mo OMOJIOTUU TakKe
MOKa3aHbl BO3MOXKHOCTH ydeOHOTO mnpenmera «buomorus» B peanusanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHMIO COJIEpPIKaHUS
OMOJIOrMUecKoro oOpa3oBaHus Ha yPOBHE CPEIHEro 0011Iero oopa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriryOJieHre 3HaHUM 00y4aroluxcs 0 dKUBOU NPUPOJI€, OCHOBAX MOJIEKYJISIPHOU U



KJIETOYHOU OMOJIOTUH, SMOPUOSIOTUN U OMOJIOTUU Pa3BUTHA, T€HETUKHU, CETEKIINH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
OMonoruueckoro  oOpa3oBaHMs B By3aX W OpPraHU3alMsSIX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsSI O pAacTEHUsSIX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS IPUKIATHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUOHHBIN MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUIS dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHMYECKOro MUpa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTMYECKOro pa3HooOpasus muaHeTsl. Tak, B 10 knacce u3ydaroTcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHU
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUH U CHUHTETUYECKOW OMoJIoruu,
aKTyaJU3UPYIOTCsS 3HaHMSI OOyYaromMXcs MO OOTaHUKE, 300JO0TMH, aHATOMUH,
¢dbusunoniorun yenoeka. B 11 kiacce u3yqaroTcsi I3BOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroMMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIUIIOB U MTPaBUIL,
JIEXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aClleKTax OMOJIOTMYecKUX 3HaHuM. Jlis
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 WJIM MHOM 00J1aCTH OMOJIOTHH, BKJIaI0M OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMUYECKUX M SKOJOTHUYECKUX PoOIIeM.

[enb n3yuenus yueOHoro npenmera «buonorusp» Ha yriyOJaEéHHOM YpOBHE —
OBJIaJIcHNE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHu3alii KUBBIX CHCTEM pa3HOTO paHra MW MPUOOpPETEHHE YMEHUI
WCITOJIB30BATh OTH 3HaHUS B (HOPMHUPOBAHUM MHTEpPEca K ONMpeneiaEéHHON 00IacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buonorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJSAIus, BUA, OMOTeo1eH03, broctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHUE OOYy4YaloMIMXCSd C METOJAMH TO3HAHHUS >KUBOW MPUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMM W CHHTETHYECKOM OHOJIOTHM, TaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEIbHOTO TMPOBEJICHUS OMOJIOTMYECKUX HCCIICIOBAaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, JKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJaJicHUE OOYYaIOIUMUCA YMEHHSMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJU3UPOBAaTh M HCMOJB30BaTh OMOJIOTHYECKYIO HMHGOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥ COIHMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOILICHUIO K OKpPYXKaIoIlel MNpUPOJAHOM cpeae, COOCTBEHHOMY 3JI0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa;, XapaKTepu3oBaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECCE€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IEJIOM M K OTJIETHHBIM €€ 00bEeKTaM U SIBJICHUSM; (POPMHUPOBAHUE IKOJIOTHUUECKOM,



T€HETUYECKON IPAaMOTHOCTH, OOIIEH KyIbTyphl IOBEACHUS B IPUPOJIC; MHTETPAITAN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
PUPOIOTIOIH30BaHUHU (COOTIOICHHUE TTPABIII TOBEACHHUS B IPUPOJIC, OXPAHbI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHHM COOCTBEHHOIO 3/I0POBbSI U  3JI0POBbS
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayoneMy Ipo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WH/IMBUTyaJIbHBIMU UHTEPECAaMU U MOTPEOHOCTAMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE CpenHero oobiero oopazoBanusi, coctaBisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT6op opraHuzanMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4EeHHSI OUOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEnU(pUKU €ro COJEp KaHHWs U HaIlpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUN OMOJOTHH HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTUdYeckux padot. Taxxke ydactue
OOy4YaromIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENBCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OnoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosorueil. 3HaueHUe OUOJOTHM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, U. 11. I1aBnos, Y. 1. Meunukos, H. H.
Bagunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTeMBbl Kak mpeaMer u3zydyeHus Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSPHBIA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISALIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroire >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3alUu.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HynmeBast runotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TMpPHU3HAKH KU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue: 1a00paTtopHOE 00OPYI0BAHUE JJIs1 TPOBEAEHUS HAOIIOICHHM,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

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

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuibl u cxembl: «CBETOBOW MHUKPOCKOM, «DIEKTPOHHBI MHUKPOCKOID,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

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

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHoe EHTPUGYTUPOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, PEareHTa, y4acTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyIsiuruu. MuHepanbHbIe BEIIECTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTMOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, NenTHIHas CBsA3b. BTopuyHas, TpeTHUYHas, YeTBEPTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/ibl, AMCaXapuabl, OJIMTOCAXapU/Ibl U TOJIHCAXapU/IbI.
O0mmii T1UIaH CTPOCHHS W (PU3UKO-XUMHUYECKHE CBOMCTBAa  YIJICBOJIOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccudukaiys JTUIUIO0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

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

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoosi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas OuUOJOTHs: OMOXUMHUYECKUE U OMO(DU3NYECKUE UCCIEIOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptperst: JI. [Tomunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinnn, O©.
Conrep, C. [Ipy3unep.

Hnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabnuupel u cxembl: «llepuoguueckass TabavIla XMMUYECKUX JJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMHUYECKasl MOCYAa U 000PYyI0BAHHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlaGopaTopHasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue mpoKapuOTHIECKOM KiIeTKu. KieTouHas creHka OakTepuil u apxeil.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KileTKH. [TnazmaTuueckas
MeMOpana (Tuiazmanemma). CTpykTypa ImiazMaTHdeckol MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: nmaccuBHbIN (Tuddy3usi, ooneraéHnas
mud¢ys3us), aKTUBHBINA (NMEPBUYHBIN W BTOPUYHBINA aKTHUBHBIA TPAHCIOPT).
[Tonynponuiiaemocts MeMOpaHbl. PaboTa HaTpHii-kaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (Qaronuro3. Jk3o1uTo3. Kinetounas crenka. CTpykrypa u QpyHKIUH
KJIETOYHOM CTEHKH PAacTEHUH, TPUOOB.

[uromnasma. [{uro3omns. [{utockener. JIBuxkenue muromiazMbl. OpraHOU bl
KJeTkd. OTHOMEMOpaHHbIE OPTraHOM/IbI KIETKHU: dHAoIa3Marnueckas cetb (D11C),
anmapaT [oibpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3auMocss3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBopuMbIx OeikoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanysisipHbIN ) SHAOIIA3MATHYECKUI PETUKYIIYM.
CekperopHast (yHkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame [ o01voxcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kineTok. Kiierounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenune W (PyHKIMHW MHUTOXOHJpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIOXKHbBIE MIIACTUABI POTOCUHTE3UPYIOIINX 3YKapHOT. XJIOPOIUIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounbrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTHH, KapuoIIa3Ma, SAPBIIIKH, UX CTPOCHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaxcnopm.

Knerounsle BkiatoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJETKW», «CTpoeHHe  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «l3ydyeHue CTpOEHUS] KIETOK Pa3IUUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTuyeckasi padora «/3yueHne IBUKEHHS IUTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BellecTB M NpeBpalleHUe JHEPIUH B KJIETKe

ACCUMUJIISALINS U TUCCUMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuuid KIECTOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otnuuusi pepMeHTOB OT HEOPTAaHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKcuceHHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
¢dotocunTteza. CetoBas u TeMHOBas Qasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlpogykTUBHOCTH (poTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTEIEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonuot AT®-cunmaszwvl. [lpenmymiecTBa a’poOHOTO MyTH OOMEHa
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmumbl 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTETHUECCKU 00Men», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

JlabopatopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTaaasbl)y.

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

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJX, €ro cBoucrBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoust 6uocunrte3a Oenka. KomupoBanme amuHokucior. Pomnb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle Mexanuzmvl SKCAPECCUu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekseTouHble (hOPMBI KU3HU U O00UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHble 3a0051€BaHUsI YeIOBEKA, )KUBOTHBIX, pacteruii. CITN /], COVID-19,
COIMAJIbHBIE ¥ MEUIIMHCKUE TTPOOIIEMBI.

buoungpopmamura: unmeepayus u anaruz o6onvuiux maccugos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocobvt 00cmasku 1eKkapcms.



JleMoHCTpanun

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

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

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knetounsii 1mukn, ero mnepuoasl u perymauus. HMatepdaza um murtos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanupa. [Ipuanuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rarionaHbli  HaOOpel  XpoMocoM. ['oMonorumusasle xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuu MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunbl Muto3a. Kapuoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynsuuss murornueckoro uukia kietku. [Iporpammupyemass kieTtodyHas
ru0esb — arnomnTos.

Kinerounoe sanpo, XpoMocombl, (GYHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubeiu xiemox. «L{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JemoHcTpanuu

Tabmupl u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Mutos3y», «CTtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEILIKA JIyKa».

Jlaboparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlaGopaTopHnasi pabGora «HaOmoneHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE€, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OTHOKJIETOUHBIX OPTaHNU3MOB.
bakTepun, apxeu, OJHOKIETOUHbIE T'PHOBI, OJHOKJIETOYHBIC BOJOPOCIH, IPYTUE
poTucThl. KoNIOHMaIbHbIE OPraHU3MBL.



B3anMoCBA3p 4YacTE MHOTOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUITIBI pACTUTENBHBIX TKAHEN: 00pa3oBaTeIbHAs, TOKPOBHA,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PacCIIOIOKEHUA TKAaHEH B OPraHaX PacTEHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCUHUTENbHAs, MbIleyHas, HepBHas. OcCOOEHHOCTH CTPOCHUS, (PYHKIHH U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yelnoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COCIMHEHUS KOCTEM.

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

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUCIoro raza i MUHEpaIbHbIX
BellecTB  pacreHusmu.  [Iutanue  KUBOTHBIX.  BHyTrpumosioctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne MO3BOHOYHBIX KUBOTHBIX. OTIEmbI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHast IOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKoNUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHON CHUCTEMBbI IMO3BOHOUYHBIX UBOTHBIX. PaboTta
ceplla v €€ peryJisius.

Brinenenue y opranu3mos. Beienenue y pacteHuil. BeigeneHue y )KUBOTHBIX.
CokparutenbHble Bakyoau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl paOOThl OpraHoB BbliesneHus. CBsA3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIICIMTEIBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHHE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepHil U IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpoXIEHHBIM W TPUOOPETEHHBIM crerupUIecKuit
UMMyHUTET. Teopust KIOHaNIbHO-celeKkTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazgpaxxumocTte U peryisiius |y  OpraHu3moB. Paznpaxumocts vy
OJTHOKJIETOUHBIX OpraHu3MoB. Takcucsel. PazapakxuMocCTh U peryisiuus y pacCTeHUN.
PocTtoBbie BelecTBa U X 3Ha4EHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOITIOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOU CHCTEMBI Y
KUBOTHBIX. OTHENbI TOJIOBHOTO MO3ra IO3BOHOYHBIX JKHUBOTHBIX. Pediekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. J[eMCTBHE TOPMOHOB. B3auMOCBSI3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CHucTeMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEE CTpOEcHUE
HaceKoMbIx», «TkaHu pacreHuii», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue JNHCTOBON IIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MpbllieyHas  cucremay,
«BpraenurensHas cucreMa», «OHIOKpPUHHAs cuctemay, «CTpOEHHE MBIIILBDY,
«Ammynuter»,  «KuiieyHonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPHDY,
«Ctpoenue mniaHapum», «BHyTpeHHeEe CTpoeHHe O0KAEBOTO 4depBs», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MJIEKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOMPENapaThl OJHOKICTOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU



HACEKOMBIX, UTJIOKOXKHX, KUBBIC JK3EMIUISIPhI KOMHATHBIX PacTeHUU, repOapuu
pacTeHUN pa3HbIX OTJAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJOBEKA,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB Mo AelcTBrUeM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIETU TOJIOBHOIO MO3ra Pa3Iu4HbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEeH KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHS OpPraHuM3MoOB: Oecrionoe (BKJItOYas BEreTaTUBHOE) H
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  IOYKOBaHHWE, CHOPYJISALUA,
dbparmeHTaiys, KJIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lomoBele kieTkn, wiM rametsl. Meino3. Craaun
Mmeno3a. [loBegenne xpomocoM B Menose. Kpoccunrosep. buomorndecknii cMpIcit
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KA3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTHe. I'aMeTorenes y )KUBOTHBIX. [10JI0BBIE JKEe3bl.
OOpa3zoBaHue 1 pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE PA3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApPYXKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jemepmunupoeannoe u HedepmMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsiuus). 3akiaajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (dMOpUOHATbHAS WHAYKIUSA).
3akiagka IUIaHA CTPOCHUSI JKUBOTHOTO Kak pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPe/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKkoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pa3BUTHS, UX PACHpPOCTPAHEHUE B MpUpoAe. THUIBI pocTa >XKUBOTHBIX. PaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOPUOHAIBHOTO pa3BUTHUS



y ’KMBOTHBIX U uesioBeka. [leprnopl oHTOreHesa uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput u cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3oBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pactenuil. OII0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BoliHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJaIud OHTOT€HE3a Y PACTCHUN U )KUBOTHBIX.

JdeMoHCcTpaMuA

[Toptpetsr: C. I'. HaBammun, X. [llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrnonoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CtpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHes3ay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wManckoro xyka», «Pa3Butue capa”Humny,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUI,
«CTpoeHne ceMsH OJHOIOJBHBIX U JABYIOJBHBIX PACTEHUI», «KU3HEHHBIN UK
MOPCKOM KanmycCTbl», « KU3HEHHBIN [IUKI MXa», «  KM3HEHHBIA LIUKJI MTATOPOTHUKAY,
«’KM3HEHHBIN UKII COCHBLY.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MUKPOMpENapaThl SHIEKIECTOK U
CIIEpMAaTO30UI0B, MOJENb «L MK pa3BUTHS JISTYIIKW.

JlaboparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIPETapaTaxy.

IlpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M H3MEHYHUBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKH.
Pa6ots H. K. Konsiiosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®uwmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJuIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TCHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJIbI ~ TEHETUKH: THOPUIOJOTUYECKHM,  I[UTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMmoHcTpanuu



[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsunos, H. 1.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnunp! u cxeMbl: «MeTo1bl TeHETUKIY, «CXEMBI CKPELLIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTHOPUIOB MepBoro nokoieHus. [Ipasuno gomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIuIeHUs NPU3HAKOB. l{uTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UmoTe3a YMCTOTHI raMeT.

AHanmsupyromniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre nmpu3HakoB MpU HENOJIHOM JOMUHUPOBAaHUMU.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HacJieJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre 0OCHOBBI JUTHOPUIHOTO CKPEIIIBAHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXIYy TeHaMH. XPOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTnka nojila. XpOMOCOMHBIM MEXAHU3M OMpPEAEIEHUS MoIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHbIA MOJ. ['eHeTmueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CHETIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucreMa. [lenoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3UONOTHYECKUX  TIPOIIECCOB, TOBEACHUS W  KOTHUTUBHBIX  (DYHKIUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUU B MMOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3akoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHUPOBaHHEY,
«ClemIeHHOe Hacle0BaHue MPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun denoBeka», «Kapuotun npozodwib»y, «Kapuotum mnTUIBDY,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rHOpUJIOB TIEPBOTO TIOKOJICHMSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBHUCHMMOIO HACJIEAOBAHMUS MPU3HAKOB, MOJENb IS



JEMOHCTPALMK CLEIUICHHOTO HACJIEIOBAHUSA INPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padGora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKPEIIMBaHUSA y IPO30(DUIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukannonHass HW3MEHYHBOCTh. Poib cpeasl B (opMuUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
TeHETUYECKOr0 pa3HoO0pa3us B Mpeiesiax OJHOrO BU/IA.

MyTanmonHass W3MEHYMBOCTh. BuIbl MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAaHHbICE MyTallMHh. SoepHble W
HUToIIa3MaTuyeckue Myrtanud. CoMaTUYeCKUE U MOJOoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTALMOHHOI'O Ipolecca. 3aKOH TOMOJIOTUYECKHX pPsAIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTH U
HACJIEACTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKO8 V) OP2aAHUZMOS.

JleMoHCTpauumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuupl u  cxembl: «Bugasl usmeHumBOCTHY», «MoaudukanoHHas
U3MECHYHUBOCTDY, «KomOnHaTHBHAas W3MECHYHUBOCTHY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JI€BaHUS YeI0BEKay», « Bumbl myTammiiy.

OO6opyoBaHue: XMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpum) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHhasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW».



IIpakTuyeckas padora «Myranuu y apo3odunbl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnKAa YesIOBEKA

Kapuotun denoBeka. MexayHapoaHas IporpaMMma HMCCIEIOBaHUA T€HOMA
4yejgoBeKa.  MeToabl  M3YYEHMsI TEHETUKH  4YEJIOBEKa: T'€HEAIOTHYECKHUM,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKUH, MOMYJISILIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MTOJTHOTEHOMHOE CE€KBEHUPOBAHHUE, T€HOTUINMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[111P-ananu3a. HaciaeacTBeHHbIe 3a00sIeBaHUs YelloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oosie3HU dYenoBeka. boyie3HM ¢ HACNEACTBEHHOM MPeapaciooKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuiel u cxembl: «KapuoTum denoBekay, «MeToJbl U3yUeHUs] TeHETHUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXIEHUS M MHOT0OOpas3usi KyJIbTYPHBIX
pacteHui. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJis CEISKITMOHHON pabOTHI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTYJIbHBIM. ITarbl KOMOUWHAIMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OILEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulsio aHanu3a JJHK.

HMcKycCTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOM  PaOoTHI.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHBIX JIHK 1151 mostydeHust iCX0JHOTO MaTepuaia Jjisi CeIeKIUH.

[Tomyuenue MTOJIUTLIIOU/IOB. BryTtpusnnoBas THOpHIU3AIIHS.
brmuskopoicTBEHHOE — CKpemmMBaHWe, wid  WHOpumuHr.  HepoacTBenHoe
CKpelIMBaHue, Wid ayTOpuAuHT. ['erepo3uc w ero mpuumHbL. Vcmomab3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus



MEXBHUJIOBBIX THOPUIOB. JIOCTHIKEHUS CEICKIIUNA PACTEHUIN U )KUBOTHBIX. « 3e1EHAs
DpesoIoYUAY.

CoxpaHeHure U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3JaHUs HOBBIX COPTOB M THOPHIOB CEILCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u YnpasieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeAdx VIyduleHusl
cywecmseyomux U co30aHus HOB8bIX NOPOO, JTUHUU U KPOCCO8, 8 MOM 4Yucie C
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008AHULL, Nepedosblx uoell U
NnepCcneKmuBHbIX MexHON02U.

JdeMoHCcTpaMu

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

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudpuauzanusy, «MyTtarenesy.

JlabopaTopHast pabdora «/3ydeHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHnasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IKeKRypceusi «OCHOBHBIE METOJbl U JOCTHUKCHUSI CEJEKIMU PACTEHUU U
KHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEILHBIM YyYaCTOK, B TEIUIMYHOE XO3SAWUCTBO, B JIAOOPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rUs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJIBTYPHI, MHUKPOOPTAHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOIYyYEeHUE KHCIOMOJIOYHBIX IMPOIYKTOB,
BUHOjeNe. Mukpoouonornueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKHUX
TexHosorui. [Ipou3BoacTBO O€Jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIE€JICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE MYTH.

Knerounass mHxeHepus. MeToapl KyJIbTypbl KJIETOK M TKaHEW PACTCHUH U
KUBOTHBIX. Kpuobanku. Comarudeckass TruUOpuUAM3alMS H  COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeJlCKUMH pacTeHuil. [lonyuenue
MOHOKIOHAbHBIX anmumein. VMcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTAUU SIAEP KIIETOK.



Texnonozuu 0300po6ienus, Kyibmusupo8anus U MUKPOKIOHANIbHO20 PAZMHONCEHUs
CeNbCKOXO3AUCMEEHHBIX KYAbMYD.

XpoMOCOMHass W Te€HHas WHXXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrx’eHus U MePCIEKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMBbl TEHHOW WHKEHEPUU.

Menununckue 6uorexnonoruu. [loctrenomuas mudposas mequiuaa. [TLP-
JMAarHoCTUKa. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-OumoumkeHepus s pa3paOOTKU
(GbyHIaMEHTAIBHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3MaHUS KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUIS PELIeHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiIEHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢bynkunonupoBanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabnunp! 1 cxemsl: «Vcnoap3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHxxeHepusn», «I eHHass THKEHEPUD».

JlaGopaTopHnasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTHyeckas padora «llorydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

IkcKkypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE SBOJIOLMUOHHBIX INpeIACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 HaydHas aedarenpbHocTh Y. JlapBuHa.

JIBr>Ky1Me cuitbl 3BOJTIOLMH BUIOB 110 Y. J[apBHHY (BbICOKasi ”HTEHCUBHOCTh
Pa3MHOXKEHHS  OpPraHM3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunterndeckorr Tteopuu sBomonuu (CTD). HelTpanbhas
Teopusi 3Boitonuu. CoBpeMeHHass JBOJIOIMOHHAS  OuoJoTHA. 3HAYeHHE
HBOJIIOLIMOHHON T€OPUH B POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnbe, Y. apsun, C. C. Yerepuxos, 1. U. IImaneraysen, Ix. Xonaein, /. K.
benses.

Tabnuub! u cxembl: «CucreMa sxuBoit ipuposl (o K. JIunuer)y», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U *KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapipyra myremectBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6ei», «MHoroodbpasue KyabTypHBIX (opm KamycThbD, «Ilopomabl
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (o Y. [lapBuny)»,
«CxeMa COOTHOLICHUS ABWXKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIEC ITOJOKECHHS
CUHTETUYECKON TEOPUH 3BOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAups Kak 3JIEMEHTAapHas €IMHHIA 3BOJOIMH. COBPEMEHHBIE METOJIbI
OLIEHKM TE€HETUYECKOTO0 pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3meHeHue
reHooH/a TOMYJSUUUA KAaK 3JIEMEHTAPHOE 3BOJIOLHMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABMXKYIIUE CHIIBI) HBOJIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICHHbIE U3MEHEHUS YaCTOT aJljiesiel B MOMyIAUUAX. DPPEKT OCHOBATEIIS.
Ippexm b6ymouinounozo eopaviuwika. CHudCeHue 2eHemuiecKko2o pa3sHooOpa3usL:
npuuunsl u creocmsus. llposenenue a¢pghexma opeiigha 2enos 8 6onLUIUX U MATIBLIX

NONYIAYUSAX. Murpanumu. N3onsauus MTOIYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIMUMA, pa3pbIBAIOIINN
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOIBOJIIOLUU.
Bo3HuKHOBEHHE NPUCTIOCOOJIEHUH Y Opranu3MoB. ApoMop(}o3bl U HANOAJAN TALIUH.
[Tpumepsl nprcnoco0IeHnd y OpraHu3MoB: Mopdosornyeckue, Gu3noaoruyeckue,
onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoil (aktop BumooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIONaTpUUYECKoe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE) (monumIonIU3aIusl,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Ponb 3BOIIOLMOHHOM OMONOTMH B pa3pabOTKe HAyYHBIX METOJIOB COXPaHEHUS
OouopazHooOpaszusi. MUKpPOIBOJIONKUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JdeMoHCcTpaMu

[Toptpetsi: C. C. UerBepukos, O. Maiip.

Tabmumplt 1 cxeMbl: «MyTaliOHHasT H3MEHYMBOCTHY, «llomymsimonnas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «IBuxymue
CWJIBl ABOJIIOIUNY, «IKOJOTHYEcKass M30JSAUs MONYyJIAlUi ceBaHCKOU (openny,
«I"eorpaduueckast U30IAIUs TUCTBEHHULIBI CHOMPCKOM U TIMCTBEHHUIIBI JAyPCKO»,
«ITonmysIIMOHHBIE BOJIHBI YHCIEHHOCTH XUIIHUKOB U KEepTB», «Cxema NencTBHS
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpPHOBI 3a CcylllecTBOBaHUEY, « MHyCTpHUanbHBbIMI
MenaHu3M», «oKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipegynpexnaromas oOKpacka MXKUBOTHBIX», «QPU3HOIOTHYECKUE
apantaiuny, «lIpucnocoO6nIeHHOCTh OpPraHu3MOB U €€  OTHOCUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoHuKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BU1000pa3oBanHus», «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«KO0JIOTHYECKOE BUA000pa30BaHUE BUAOB CHHHUL, «llonumionasl pacTeHUil»,
«KamycTHo-peneunslit THOpHUITY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOJIECHUM, Yydelia ITUILl U 3BEpel pa3HbIX
BUJIOB, TepOapuu pacTeHuid OJM3KUX BHJIOB, OOpa30BaBLIMXCSA Pa3IUYHBIMU
croco0amu.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOP(OIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMs U €€ pe3yJibTaThl

Metonbsl W3ydeHUS MaAKpO3BOMIONMU. [lalleOHTOIOrMYECKHE  METOMBI
uzydeHus: HBoimonuu. IlepexonHeie ¢GopMbl U (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBodronuu. CpaBHeHHe GIOpbl U
(dbayHbl MaTepuUKOB U OCTpOBOB. buoreorpaduueckue obnactu 3emiau. Bumbi-
SHAEMUKHU U PETUKTHIL.

OMOpPHUONIOrMYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YyUYEHUs
IBONIIOLMU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIOLMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKHE METObl U3YUEHUS IBOIIOLUU. [ OMOJIOrMYHbIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanvs. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieckuii, @. Mrosiep, 3. ['ekkeb.

Tabmuupbl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepsl»,  «Creronedansy,  «Punnodpute»,  «CeMeHHbIE
nanopoTHUkn», «buoreorpaduueckue 30HB 3eMin», «Jlpeid KOHTHUHEHTOBY,
«Penuktey, «HadanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbD), «PyIHMMEHTHI,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI YEJIOBEKa U IIKUMMaH3e», «[J1aBHbBIE
HaITpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTATKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HaydHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpencTaBlI€HUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpoBepKeHKE onbiTamu .
Penu, JI. Cnannannanu, JI. [lacrepa. [IpoucxoxaeHue >ku3Hu U aCTPOOMOIIOTHS.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyecKkux BemecTs n3 Heopranndeckux. Omeir C. Mumtepa m I'. Opm.
O6pazoBanue noaumepoB u3 MmonoMepoB. Koareparnas runote3a A. V. OnapuHna,
runore3a mnepBuyHoro OynwoHa JIk. XongeiHa, TreHeTHYeckas rumoTe3a [.
Ménnepa. Pubosumer (T. Yex) u runoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeTobl €€ nu3yueHus. Mckonaemple OpraHn4eCcKUe OCTATKU.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U aOCOJIOTHAs T€OXPOHOJIOTHUS.
['eoxpoHoIOrMYecKas MIKaia: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tamnbl OpraHM4ecKoM »HBOJIOUMU. [losBIEeHME W D3BOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue s3ykapuoT (CUMOHOTEHE3). DBOJTIOIMOHHOE TPOUCXOKICHUE
BUPYCOB. [IponcxoxkneHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenur. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMH >KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUSA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IpoucxoxnaeHne MICKONUTAOMINX U
ntuil. [lpunuun kimodyeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0I111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBieHnEe U pacuBeT XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30BaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpaneHusi 6nopazHooOpas3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaein, I'. Mémnep, C. Munnep, I'. IOpnu.

Tabnuiel u cxemsl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombiTa C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUN», «['€OXpOHOJIOrMYecKas  IIKajiay,
«HauanpHble 3Tanbl OPraHUYecKo 3BOJOLUMY», «Cxema 00pa3oBaHUsl PYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoab», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pacteHus», «Opranbl IBETKOBBIX paCTEHUI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPa,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PbiObl», «3emMHOBOAHBIEY, «lIpecmbikarommecs,
«lItnupy, «Miekonuratomue», «Pa3BuTue )Xu3HU B apXeHMCKOU 3pe», «Pa3Butne
)KU3HH B IPOTEPO3OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuThe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHu4eCcKoro Mupay.



O6opynoBanue: repOapuu pacTeHUl Pa3IUYHBIX OTAEIOB, KOJUICKIUU
HACEKOMBIX, BJIaKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, Uy4deJia IITUIL] U 3BEPEH, KOJUICKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHMYECKHX OCTaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbIToB Muiuiepa—
FOpu 1o n3ydenno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnuMcaHuWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas pabdora «l3yuyeHue OCOOEHHOCTEH CTpOEHUs pacTeHU
Pa3HbIX OTAEIIOBY.

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

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pa3nenbl v 3aaa4n aHTPONOJAOTUU. METO Il AHTPOTIOJIOTHH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esoBeKa. PemurunosHeie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIbHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyus 4enoBeKka OT )KUBOTHBIX. [IpSIMOXOkKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((pakToOpbl) aHTPONOreHe3a: OMOJIOruYecKue, COllualbHbIE.
CooTHolIEeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHHME YenoBEeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JOIe. ABCTPAJIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS OPYIHi Tpyaa. YenoBek MpAMOXOISIINN U IIEPBBIA BBIXO JIFOJEH 32
npenensl Appuku. YenoBek reiienboepreckuil — oOmil npejok HeaH 1epTaabCKOTro
YEJIOBEKa M YEJOBEKa PasyMHOro. YeyloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA, JECHUCOBCKUU
YeJIOBEK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. [laneoreneruka u
NajeoreHOMHKA.

DBOJIONUS COBPEMEHHOTO 4esnoBeKa. EcTecTBeHHBI OTOOp B TMOMYJISIIHSIX
yenoBeka. MyTanuvoHHbBIN Tiponiece u moauMopdusM. [lomynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YeJI0BeKa.



Yenoseueckne pacel. Ilonatne o pace. bosbmme pacel: eBponeonHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs]),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnOoBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeuecknx  pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6neHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpY)Karolehd Cpebl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHI0 U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapable  MeTojbl B (usnueckol  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS  AHTPOIOJOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA MPUPOJBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeTolibl aHTPONOJOTUNY, «['0JIOBHON MO3r 4eloBEKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJEeT IIMMIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
NPAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbiup», «KpoMaHbOHIB,
«IIpenku yenoBeka», «Talbl HIBOJIOLUHN YEJIOBEKA», «Pacel yenoBeka.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(POJIIOTUYECKUMU U OHOJIEHCKUMHU CIOKETaMU TPOUCXOXKICHHSI YEJIOBEKA,
¢doTtorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
Yyepera 4eJI0BeKa U Yepera IMUMIIaH3€e, MOJENb KUCTH YEJIOBEKA U KUCTH IIMMIIaH3e,
MOJEIHN TOpPCa MPEIKOB YEIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKA, CBSA3AHHBIX C IPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTallil YeIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB U
HAJ0PraHMU3MEHHBIX CHCTEM C OKPY Kalollei cpeaoi

3apoxaeHue U pa3BUTHE dKoJoruu B Tpyaax A. 'ymOonbara, K. @. Pynee, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHH:
NpUpOAHbIE W JilabopaTopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKPYXAIOIIEH CPeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS YEJIOBEKA. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3€H YEIOBEYECTBA C MpUpOAor. DPOopMHpOBaHUE
DKOJIOTHYECKOMN KYJIbTYPbI U 3KOJIOTUYECKOM IPAMOTHOCTH HACEJIECHUSI.



JleMoHCTpanun

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, O. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH ux aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEWUCTBUS dKojormueckux (akrtopos. [IpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TosepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIC
OpTraHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak »Kojorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HAa OPTaHU3MBI. DKOJIOTHUYECKHUE TPYIIIIbI
pacTeHU M >KMBOTHBIX [0 OTHOLICHUIO K cBeTy. CuUrHaiapHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skonormdeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
nojJiep>kaHuio BojiHOro Oananca. Kiaccudukamus pacTeHUN MO OTHOIICHHUIO K
Boje. [IpucniocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHAS,
INIyOMHHAsT  TIOATNOYBEHHAsl, BHyTpuUOpraHu3aMeHHas.  DU3UKO-XUMHUYECKUE
0coOeHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucnocoOnenHus opraHu3MOB K KU3HU
B Pa3HBIX Cpeaax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguuHbie pUTMBL. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUM KU3HMU.

’Kuznennsie popmbl opranu3mMoB. [TonsTue o xu3HeHHoH Gopme. KuzHeHHbie
dbopMbl pacTeHHMl: JepeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (HOPMBI )KHUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a )KU3HH.

buotnueckue pakTopsl. Buapl OMOTHYECKUX B3aUMOACHCTBHM: KOHKYPEHIIUS,
XUIIHAYECTBO, cuMOM03 u ero (opmel. [lapazutusm, koomeparusi, MyTyaliu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJecTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aWMOJECHCTBUN JUIsl CYIIECTBOBAHHMS OPraHW3MOB B Cpele
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmupl 1 cxeMmbl: «OKosornyeckue (akTopsl», «CBETOBOH CHEKTPY,
«OKOJIOTMYECKNE TPYIIBI )KUBOTHBIX IO OTHOUIEHUIO K CBETY», «TeImIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHbIE», «DHU3MOIOrMYECKUE aJalTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHu3MOB», «bHOJOrMYECKHE PUTMBIY,
«OKu3nennslie Gpopmbl pacTeHUID», «KU3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTEMAa XBOWHOro jecay, «llenmn nuranusy,
«XHIHAYECTBOY, «ITapazutuzm», «Konkypenuus», «Cumouo3y,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pPacTeHUNM U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS], repOaprun U KOJUIEKUIMHU TEIIOTI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX TPYMI, KOJJIEKIUU XKUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repbapun M KOJUICKUMH PpACTEHMM M IKUBOTHBIX, OOJIafalolMX YepTaMu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YYACTBYIOIIUX B Pa3JIMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSAX.

JlabopaTtopuasi padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIEHUNA OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOILYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISALHH. [lonynsauuss  Kak
ounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEN OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisuuid. OCHOBHBIE TOKa3aTeau NOMYJSUUU: YHUCIEHHOCTh, IIJIOTHOCT,
BO3pacTHasi M TI0JIOBasi CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckas CTpykrypa nomyiasuud. OLieHKa YUCIEHHOCTH MOIYJISILUH.
JluHaMyKa momyssiiuu U €€ peryisinus. broTudyeckuii MOTEeHIMAN MOMYJISLUH.
MonenupoBaHue AMHAMUKY NONYJAMU. KpuBble pocTa YMCIEHHOCTH NOMYJISLUN.
KpuBble BbDKHMBaHUS. Perynsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSALIUX U HE 3aBUCALIMX OT INIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUJIOB (T- U
K-cTparerun).

[TonsitTue 00 sKomornyeckoil Humie Buaa. MecrooOuTanue. MHOromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbpHas U peann30BaHHAs HUILIN.

Bun kak cucrema nomyisiqui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTPATEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTUM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buonormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCcTpaMu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTMYECKUE XapAKTEPUCTHKU MOMYJSLHANY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUPaMHJIBI
nonyasauum», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOneHust CeMsiH paCTEHUI K paCCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHAIBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHUECKHE OJOKU
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAaX. KpyroBopoT BEIECTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OCHOBHBIE IOKA3aTENN IKOCUCTEMBL. broMacca 1 MpoAyKIus. DKOJIOTHIECKNE
NUpPaMUJIBI YKcell, OnoMacchl U SHEPTUu.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCMM W HMX MPUYMHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnnmakcHoe cooOmectBo. bropaznoodpasue u nmoiaHoTra KpyroBopora
BELIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopet u
oKeano8. IKocucmemvl MYHOP, 1€c08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuns
MEXy aHTPOIIOT€HHBIMH U MPUPOJHBIMHU 3KOCUCTEMAMMU.

Ypboskocuctembl. OCHOBHBbIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonorumdeckoe wu
X035MCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3akoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPTaHW3MOB B
sKocucteMax. Poib kackadnoeo sghghekma u 6u008-320upuxamopos (Kiouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll PA3HbIX MUN08 HA CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIOSUHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmesusi. MeTo0IoTUs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpaMu
[Toptper: A. [Ix. Tencnn.
Tabmuuer u  cxeMbl:  «CTpykrypa  OuoueHo3a»,  «DKOcUCTEMA

IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO Jjecay, «DYHKIMOHAIbHbIC
IpyIIIBI OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocucteme», «llenu
nuTaHus (macTOWIIHAs, JACTPUTHAsS)», «ODKOJOTMYECKas MupamMuja YHCE,
«OKonorudeckas mupamMua OMOMAacChly, «IDKOJIOTHYECKas MUpaMuIa dHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHoBIEHHE Jieca MOce
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocucTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia NTHI U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanre ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKYypcusi «IKCKypcHsl B TUIIMYHBIM OMOTeoieHo3 (B 1yOpaBy, OEpe3HsIK,
SJIbHUK, Ha CYXOJI0JIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «DKCKYpCHUsl B arpo’KOCHCTEMY (HA MMOJ€ WIA B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000Jji0uka 3€MJIM, TJI€ CYIIECTBYET WIH
CYIIIECTBOBaJIA XKU3Hb. PazBuTHe npejcTaBieHuit o onocdepe B Tpyaax J. 3rocca.
VYuenne B. . Bepuanckoro o 6uocdepe. Obnactu 6nocdepsl u eé cocran. XKupoe
BeIecTBO Orocdepsl U ero GyHKIINH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouocdepsl Kak
rII00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHYECKHE IUKJIIBI (YTIeposa, a30Ta). PUTMUYHOCTH sSIBJICHUH B
ouocdepe.



3oHanbHOCTH OMochepsl. [lorsiTue o 6mome. OCHOBHBIE OMOMBI CYIIIN: TYHIPA,
XBOWHBIC JI€Ca, CMENIAHHBICE W NIUPOKOJMCTBEHHbIC Ji€Ca, CTEIW, CaBaHHBI,
MyCThIHU, TPOITUYECKHE JIECa, BEICOKOTOPhs. KiuMar, pacCTUTEIbHBIN U KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaNa 1
ounochepHbIX QyHKIUHA.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpUpoOe»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cyminy, «Knumatnueckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiii jgec», «LInpokonmncTBEeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

Oo6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OLIaf cpeaa

OKOJIOTUYECKHE KPHU3UCHl W WX NPUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouocdepy. 3arpsisHeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. I3mMeHeHne KkiuMara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA U KUBOTHBIM MUp. OxpaHa
pPaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBIL.
Kpacasie xkHuru. Oco0o oxpansemblie mpupojansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIIOBEUECTBA WU MHPHUPOIBI.
PanmonanpbHOE  TPUPOJONONIBL30BAHUE W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ANBHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TOCIIECTBUA.

Pa3BuTrie METOJIOB MOHUTOPUHTA Pa3BUTUS ONACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemol, obecneyugaroujue O00OCmyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoGbl
aKopeadbuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsasHeHue ruapochepbn,
«3arpsi3Henue mouBb», «[lapaukoBsiit A3hdexT», «Ocobo oxpaHsieMble MPUPOTHBIE
TeppuTOpun», «MOAEIH YIIPaBIIEeMOTO MUPAY.



ObopynoBanue: (ororpadun OXpaHsIeMbIX pacTEHUNl M >KUBOTHBIX KpacHoi
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110
BMOJIOI'NN HA YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHHMS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJOTUYECKOTO 00PA30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBI.

JInyHOCTHBIE PE3yJIbTAaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKHUMU COLUUOKYJIBbTYPHBIMU, HICTOPUYECKUMHU U JTyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEH TMO3MIMU JIMYHOCTH, MATPUOTHU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JIuyHOCTHBIE pe3ynbTaThl OCBOEHMS ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKA 00YYAIOIIEeToCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB U 00SA3aHHOCTEH, YBOXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTB K COBMECTHOW TBOPUECKOM JIEATEIILHOCTH MTPU CO3AaHNUU YUEOHBIX
MPOEKTOB, PEIIEHUHM Yy4eOHBIX U TO3HABATEJNBHBIX 3a/1ad, BBIIOJIHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA IIEHHOCTSIMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM S3BIK M KYJBTYPYy, IPOLUIOE W HACTOSAIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAaHOBJICHHUE W
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 €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPAXEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU

MMOHMMAaHME U pealiu3alys 3I0pOBOro U 6€30macHoro oopasa *Ku3HH (310POBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHSATHH W OTHObIXa, peryiaspHas (Qu3nyeckas aKTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MMOHMMAHWE LEHHOCTH TPaBWJI HWHJUBUIYAJbHOTO M  KOJUJIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3I0POBBIO U )KU3HHU JIIOJCH;

OCO3HAHUE TMOCIEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUCK (YIMOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJIOTMYECKOM WM COLHAIBHOMU
HaIpaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATHh U CAMOCTOSATEILHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K Pa3InyHbIM cdepaMm NpodhecCHOHANIBHON ACSITENIBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JI0THYECKOT0 BOCITUTAHUS:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBINICHUE YPOBHA OKOJOTUYECKON KyJNbTYphl: NPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKaIOIIEN CPEIbI;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTMYECKHX MpoOJieM U MyTed ux
pELICHUS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU U3YUCHUU OMOJIOTHH 3HAHMUSI
U yMEHUS TpU  pEHICHUH TpoOJieM, CBS3aHHBIX C  PalMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAMpaBJICHHBIX HA COXPAHEHWE PABHOBECHUS B HKOCUCTEMaX, OXpPaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, NPUHOCAILINX BPEJ OKPYNKAOLIEH NPUPOTHOU
cpele, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE YKOJOTUYECKHUE TOCIEICTBHS
MPEANPUHUMAEMBIX IEUCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMMaHWe chnerudUuKU OWOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BBIX0OJIa U3 TJI00ATBHBIX SKOJOTHYECKUX MPOOJIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUN OKPYXAIOIIETO MUPa U MPOUCXOJAIIMX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0JIeM B peaabHbIX )KU3HCHHBIX CUTYAIUsX;

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

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IMIOJYYEHUIO HOBBIX 3HAHWUW MO OWOJIOTUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeIMEeTHBIE pe3yiIbTaThl OCBOCHHS y4eOHOTO MpeameTa «bromorus
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHPOBO33PEHUS OOYYaROIIMXCS
MEXTUCITUIUTHHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaXKaIOIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIH (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIICI0BaHKE, HAOIIOICHNE, H3MEPEHHUE, DKCIICPUMEHT M APYTHE); YHUBEPCATbHBIC
ydeOHble JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISITHBHBIC),
obecrieunBaromme GopmMupoBaHue yHKIIMOHATPHONW TPAMOTHOCTH M COITMATBLHOM
KOMITCTCHIINM ~ OOYYaIONIMXCS;, CHOCOOHOCTh OOYYArOIIMXCS  MCIOJIb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHUE 3HAHKUS U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHOM M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAIbHBIC
y4deOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJIbHbIC Yy4ueOHBIC JCHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBEpPCAJIbHBIMH y4eOHBIMU NMO3HABATEILHBIMHU
NEUCTBUSMM:

1) 6a30Bble JJOruvYecKue JaeMcTBUSI:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCu(UKAIUK, 0000IICHHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYCCKUX TMOHATHH (BBIICIATh UX XapaKTCPHBIC NMPU3HAKH, YCTaHABINBAThH
CBSI3M C IPYTUMH TTOHATHSIMH );

OTIpENCNATh 1EIU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C TIOCTABIICHHBIMH IIEIISAMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHIE TOHATHUS SIS 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBSA3€Hi W OTHOIIEHWH B W3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HCTOYHHMKAX;



pa3pabatrbIBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHaIu3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHusi MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX U COLUATBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJISAITh NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1IacTu
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTEpaTrype, OHOJOTHYECKUX CIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHUsI, KPUTHUECKH OLIEHHUBATDH
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(GbOopMyIHUPOBATh 3aMPOCHl U MPUMEHSATH PA3IMYHBIE METOJbI MPHU TOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OIBIT MCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAYYHBIA A3BIK B KayeCTBE CpeACTBa NpU padoTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYSCKUE W
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsiAHOCTH;

BJIQJICTh ~ HAaBBbIKAMHU  pAaClO3HABaHUS U 3alUTBl  WH(OpMAINH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaieHne YHUBEPCAIbLHBIMI KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1) oOmenme:

OCYHIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYXJaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJICHHUS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIMN APYrUX YYaCTHHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJACTBA OOINEHMs, TOHMMATh 3HAUYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(PJIUKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs IPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU GopMe HhopMyIupoBaTh CBOM BO3PAKEHHUS;

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

2) coBMeCTHas 1eITeJIbHOCTD:

MOHMMATh W KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU yUeOHOU 3a/1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

NPUHUMATh 1€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacrupeneniaTb poid ¢ Y4ETOM MHEHHMM YYacCTHHUKOB, OOCYXXIaTh pE3yJIbTaTbhl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHHBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusamnus:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AEHCTBHSX M MOCTYIKAax MO OTHOLICHHIO K JKMBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATEIILHO COCTABJIATH IJIaH PEIICHHS TPOOIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIEKCUU [JIs1 OLEHKU CUTyalluH, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsaTHE ce0s U APYTHUX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX @pPU AaHAIU3E pE3yIbTaTOB
NESTEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMSI COJEP)KaHUS Y4eOHOro mpeaMmera
«buonorusi»y Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIedYeHHe
npopunapHOro  oOyueHust  oOydaronuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
crnenuduyeckue AJjisi OMOJOTUN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHMIO, UHTEPIPETAIMN U TPEOOPaA30BAHUIO 3HAHUM, BUIBI JIEATEIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
pealbHBIX XKWU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
rojam U3y4eHusl.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUs yueOHOro mpeameta «buonorus» B 10
KJlacce NOJKHbI OTPaXaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ U POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIICHHH TpobJieM  palluoOHaJIBLHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKIJIIOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKHE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMmocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBuioBa — o 1neHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHO0Opa3us
MOTOMKOB TIE€PBOr0 MOKOJICHUSI, PaCHIEIUICHUS, YUCTOThl TaMET, HE3aBHUCUMOIO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHMS, HCIOJIb3YEeMBIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE



OakTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPTAaHOB U CUCTEM
OpPraHOB pAaCTEHUl, >XUBOTHBIX, YEJIOBEKa, MPOIECCOB >KU3HEACATEIHLHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKHUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa0O0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOrO U rerepoTpoHOTO TUIIOB MUTAHMS, (OTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, MeW03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHUS,  WHIUBUAYaJbHOTO  pa3BUTHS  opraHu3Ma  (OHTOTEHE3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTaHABIMBATh B3aUMOCBS3M MEXIY OpPraHOMJAMH KIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXKITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pPAacTeHWH, JKMBOTHBIX M YEJIOBEKAa U MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMHU, MEXIY STallaMH
oOMEeHa BEIIECTB, dTallaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [UKJIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUIOM W (EHOTHIOM, (DEHOTUIIOM H
(dhakTOopamMu cpenbl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYHUTEIIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM UYHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA,;

YMEHHME HCIOJIb30BATh COOTBETCTBYIOIME AapTryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsl JOKa3aTeIbCTBA POJICTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHE peniaTh OMOIIOTUYECKUE 33a]a4H, BBISBISTH TPUUYNHHO-CIICICTBEHHBIC
CBSI3U MEXKJIy UCCIIEAYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SBJICHUSIMHU, J1€71aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE W TPAKTUYECKHUE padOThl, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OuoJioruw,
OKOJIOTUM U MEITUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  TOJYyYEHHBIE  pEe3yNbTaThl Ha  yYEHUYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIMEeKThl COBPEMEHHBIX HCCIICIOBAHUN B
00JacTH OMOJIOTUN U MEAULIMHBI (KIIOHUPOBAHHUE, UICKYCCTBEHHOE OTUIO0TBOPEHUE,
HapaBlIEHHOE N3MEHEHNE TeHOMA U CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHAIbHON
JEATEeILHOCTH B 00JacTH OWOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOI0 XO34KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIIIyOJIaTh MO3HABATENIbHBIH
MHTEpEC, HAMIPaBJIEHHbI HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOLIEH Npodeccun n



OpOJOKeHHEe OHOJIOTMYECKOro 00pa3oBaHHsS B  OpraHU3alUsAX CPETHETO
po(eCCHOHATEHOTO U BBICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHOro mpeamera «buonorus» B 11
Kslacce NOJIKHBI OTPaKAaTh:

chOpPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KApPTUHBI MHpa, B ITO3HAHWHM 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOTIOIH30BaHUs, U B (POPMUPOBAHUM IIEHHOCTHOT'O OTHOILEHUS K MPUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKJIIOYAET
ONpeNieNeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralolMX OHOJIOTHMYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucTeMa, Ouocdepa), OMOIOTHYECKUE TEOpUU
(aBomronronHas teopust Y. J[apBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHHusX 3Bontouuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJIbl dHEpPruu), rumnoresbl (rumore3a «mupa PHK» V.
['unGepra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IMO3HaHUS,
UCIOJIb3YEMBIMU B OMOJIOTHYECKUX UCCIIEIOBAaHUAX KUBBIX O0BEKTOB U HIKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHHUS H
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIONIETO, IBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'0 0TOOPA, AJJIONAaTPUUECKOTO U CUMIIAaTPUUYECKOT0 BU000pa30BaHus,
BIUSHUAA ~ JBWKYIIUX  CHWJI  DBOJIOIMMM  HAa  reHOGOHA  TIOMYJISIUH,
MPUCIIOCOOJICHHOCTU OPraHu3MOB K cpelie OOMTaHMs, YepeJOBaHUSl HAIlpaBICHUN
HBOJIIOIIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOLUH,
JBIOKYIIMMH CUJIAMH aHTPONOreHEe3a, KOMIIOHEHTAMU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpelle OOMTaHMs, aOMOTUYECKUX U OMOTUYECKHX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHTbI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsl JOKAa3aTeIbCTBAa POJCTBA OPraHM3MOB Pa3HbIX



CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U Cpeibl OOUTaHMUSI, €TUHCTBA
YeJIOBEYECKUX pac, HEOOXOTUMOCTH COXpPaHEHUS MHOTrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTh OMOIIOTUYECKUE 33]Ja4H, BBIABISATH MPUUNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SIBIICHUSMU, IeTIaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPAaKTUYECKHUE padOThI, COOIHOAATH
IpaBuJia MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bI, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpenacTBamMu, (GOpMYyIUpPYs 1eJdb HCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
PE3yNBTATHI U ICNIaTh BHIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHH,
HKOJIOTUU W MEJIMIIUHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHUusIX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
¥ UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0ax MpeAoTBpaIlCHUs
ri100aapHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiiedl mpodeccuoHalIbHON
NEATEeTLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIONH30BAHMS, MEAUITHBL,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBIIIUICHHOCTH, YTIyOJsATh TO3HABATENbHBI HWHTEPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccuu W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM uudgposbie
Ne ni/m P Konrpoabnbsie IIpakruyeckue (1upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 b 1 0
HOTOTHA Kax Hayka https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
2 XK 2 0
MBLIE CHCTEMBI H X M3yHCHHC https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
3 buosorist knetiH 2 0-5 https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
4 XuMuueckas opraHusaius KIeTKu 10 1 1 hitps://m.cdsoo.ru/ 7416292
bubnunorexa LIOK
5 8 2
CrpoeHne u GyHKIMH KICTKH https://m.edsoo.ru/7{f41c292
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1 bubmuoreka [IOK
KJIIETKE https://m.edsoo.ru/7141¢292
7 Hacnencreennas ungopmanus u 9 0.5 bubmuorexa [IOK
peanu3zaius €€ B KJIeTKe ' https://m.edsoo.ru/7f41¢292
bu6nmorexa LIOK
8 XK i 6 1 1
VISHCHHBIH HHICT KTCTIH https://m.edsoo.ru/7f41¢292
but6mmorexa [IOK
9 C 17 1.5
TPOCHNC H YHKIUHH OPraHH3MOB https://m.edsoo.ru/7f41¢292
b K
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5 nonmotexa LO

https://m.edsoo.ru/7f41¢292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

1 I'eneTrnka — Hayka 0 HACIEACTBEHHOCTH U ) 0.5 Bbu6muotexa [JOK
W3MEHYMBOCTH OPTraHU3MOB ' https://m.edsoo.ru/7f41¢292
bubnunorexa LIOK
12 1 1
3aKOHOMEPHOCTHU HACJEICTBEHHOCTH 0 hitps://m.cdsoo.rw/7f416292
bubnunorexa LIOK
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 1 hitps://m.cdsoo.ru/ 7416292
bubnunorexa LIOK
14 Fenernka sesopeka 3 0-5 https://m.edsoo.ru/7f41¢292
bubmuoreka [{OK
15 (Cenekus OprauH3MOoB 4 ! https://m.edsoo.ru/7f41¢292
16 broTrexHoIOrMsA U CHHTETHYECKast OMOJIOTHS 4 0.5 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
bubnuoreka [{OK
1 P 1
! CICPBHOC BpeMA 0 https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 13.5



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 0 0 bubnmnoreka HOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
2 M & 15 1 2
HKPOSBOITIOIA | €€ PESyBTATH! https://m.edsoo.ru/7f41cc74
N bubmuoreka [{OK
3 M 7 0 0
AKPOSBOIIOLITA 1 €€ PESyJITATH! https://m.edsoo.ru/7f41cc74
4 [TporcxoxaeHNE U pa3BUTHE )KU3HU Ha 16 0 L5 bubnnorexa [{OK
3emie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
5 IT — 11 1 1
POMCXOXKICHUE YETIOBEKA — AaHTPOIIOT'CHE3 hitps:/m.cdsoo.rw/7f4 1ccT4
DKOJIOTHSl — HayKa O B3aUMOOTHOILIEHUSIX
6 OpPraHU3MOB ¥ HaJOPTraHU3MEHHBIX CUCTEM 4 0 0.5 bubmorexa HOK
p . 71ob . ' https://m.edsoo.ru/7f41cc74
C OKpYXKarollen cpeaoun
bubmmoteka IIOK
7 0] 0 10 0 1.5
PTAHHSMBI H Chelia O0uTaus https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
8 2 5 10 1 0.5
KOJIOTHA BHJIOB H TIOTYJIALIH https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUECKUE 12 0 0.5 but6mmorexa [IOK
CHUCTEMBI ' https://m.edsoo.ru/7f41cc74
b K
10 Buocdepa — rimobanbHast skocucTemMa 6 0 0 nonmotexa LO

https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

11 UYenoBek U OKpysKaromas cpeaa

12 Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5

bubnunoreka LIOK
https://m.edsoo.ru/7f41cc74

bu6nmorexa [IOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

BXOJHASA KOHTPOJIBHASA PABOTA 110 BUOJIOI'NA
10 KITIACC

Crneunudukanus BXOJHO! KOHTPOJIbHOI padoThl 10 OHOJIOTHH
s yqammxcest 10 kiaccos

1. Ha3nauyenue paGoThl (BXOAHAsE KOHTPOJbHAs paboTa MPOBOJUTCS B Hadaje y4eOHOTo roja c
LEJNbIO Olpe/ieJIeHHs YpOBHA 3HaHM yyarmuxcs 10 KJIaccoB HIKOJIBI).

2. CtpykTypa padoTsbl
Kaxxnprit BapraHT TUarHOCTHYECKOM paboThl cocTOUT u3 26 3amanuid: 20 3a1aHuii ¢ BEIOOPOM
OJIHOTO TPABHJILHOTO OTBETa, 6 3aaHUl C BHIOOPOM HECKOJIBKHX BEPHBIX OTBETOB, Ha YCTAHOBJICHUE
COOTBETCTBHS U OMPE/ICICHUE TIOCIEOBATEIIPHOCTH OMOJIOTMYECKUX 00BEKTOB, IIPOLIECCOB U SIBICHHIA.

3. Bpems BbInos1HeHUsI paboThI
Ha BrInonHeHrne KOHTPOIBbHOM paboTel oTBoaUTCS 40 MUHYT.

4. CucremMa oueHMBAHNS OTAEJIbHBIX 32J1aHUI U PadOTHI B 1[€JIOM
3amanus ¢ 1 mo 20- orenuBaercs B 1 Oam.
Samanus ¢ 21-26 - onileHUBaIOTCS B 2 Oajlia
Pacnpenesienue 3a1aHuii 10 OCHOBHBIM CO/IePKATEIbHBIM 0JI0KaM YueOHOro Kypca

Koapl Tembl pa3zgesioB Kypca 0MoJI0THHI Yucio 3aganni
TeMbI
1 Buosorus kak Hayka. Metoabl 6Mo10rumn
1.1 | buonorus xak Hayka. MeTObI U3y4EHUs KUBBIX 4
OpraHU3MOB
2 IIpu3HaKHU )KMBBIX OPraHU3MOB
2.1 | Kiietka — equHuIa CTPOCHUS, KUZHEAEITEIIBHOCTU U 6

pa3BUTHA OPTaHNU3MOB

2.2 | llpuznaku  opraHu3MoB. HacneacTBeHHOCTH U 2
W3MEHYUBOCTh — CBOWCTBA OPIaHU3MOB.
2.3 | CyurHoCcTh OMOJIOTUYECKHUX TTPOIIECCOB 3
3 Cucrema, MHOroooOpasme M DIBOJIOLUS KHBOH
NPHUPOABI
3.1 | Hapcro ['pu6sl. HapcrBo Pactenus. 1
3.2 | Yuenue 00 3BOJIOLUN OPTaHUYECKOTO MUPA. 3
4 B3aumocBs3H OPraHu3MoOB H OKPY KaOLIeH cpelbl
4.1 | BnusiHue 5K0NI0rMueckux GakTopoB Ha OPTaHU3MBI. 4
4.2 | DxocUCTEMHAasl OpraHu3aus KUBON IPUPOIBI. 2




4.3

buocdepa — rmobanpHas sKkocucTema.

Hroro

26

Konnpuxarop BXo1H0#l KOHTPOJILHOMH padoThI 10 0MOJIOTHH

(Mcnonb3oBanbl 0003HAYCHUS TUTIA 33/1aHni: B — 3amanue ¢ BeIOOpoMm oTBeTa, K — 3amanue ¢

KpaTKUM OTBETOM, P — 3aanue ¢ pa3BEPHYTHIM OTBETOM. )

Ne YpoBenb| Tun Ilnanupyemble pe3yJbTaThl IIpoBepsieMble yMeHUSs Kon
3ajaHns | 3aJaHuA | 3aJaHUs
1 BY B buonorus kak Hayka 3HaTh ¥ IOHUMATh 1.1
MPU3HAKU OMOJIOTHYECKUX
00BEKTOB
2 bY B IIpu3HaKu KMBBIX OPraHU3MOB 3HaTh U IOHUMATh 1.1
MPU3HAKK OMOJIOTHYECKUX
00BEKTOB
3 bY B MeToabl H3yueHHs )KUBBIX 0OBEKTOB 3HaTh U IOHUMATh 1.1
MPU3HAKU OMOJIOTHYECKUX
00BEKTOB
4 bY B YPpOBHU OpraHU3alUy >KUBOW MaTepuu 3HaTh U IOHUMATh 1.1
MPU3HAKU OMOJIOTHYECKUX
00BEKTOB
5 bY B Kunerka — eqununa crpoenusl, 3HaTh U NOHUMATh KJIETOYHOE 2.1
KHU3HEACSITEIbHOCTU U Pa3BUTHUS OPTraHU3MOB CTPOEHHUE OPraHU3MOB KakK
JIOKA3aTeNIbCTBO UX
pOACTBA, €IHWHCTBA KUBOM
PUPOABIL.
6 BY B Paznoobpasue oprannsmos. Bupycsl 3HaTh U IOHUMATh CTPOEHUE U
KHU3HEACATEIHHOCTh 2.1
OpraHu3MOB
7 BY B Knerounas teopus 3HaTh NOJOXKEHUS KieTouHou | 2.1
TEOpUHU
8 bY B [enenue knerku 3HaTh U IOHUMATh cTpoeHue u | 2.1
KHU3HEIESTEIbHOCTh
OpraHu3MOB
9 bY B XHUMHYECKUN coCTaB KiIeTKH. DYyHKIUN 3HaTh U IOHUMATh cTpoeHue u | 2.1
OPTaHMYECKHUX BEILIECTB KHU3HEIESITEIbHOCTh
OpraHu3MOB
10 bY B CTpyKTypHas OpraHu3anmsl KIETKU 3HaTh ¥ MOHUMATH cTpoeHue U | 2.1
KU3HEACIATEIHHOCTh
OpraHu3MOB
11 bY B OCHOBHBI€E NTOHATHSI TEHETHKH 3HaTh U IOHUMAaTh OCHOBHBIE 2.2
3aKOHBI T€HETUKU
12 BbY B W3MeHunBOCTE OPraHn3MoB BrIsSBAATE H3MEHUMBOCTH 2.2
OpraHu3MOB, IPUCTIOCOOTICHUS
OpraHu3MOB K cpesie OOUTaHHUA,
THUITBI B3aUMOICHCTBUS
Pa3HBIX BUOB B 3KOCHCTEME
13 bY B OCHOBBI PBOJTIONIMOHHON TEOPHUH 3HaTh OCHOBOIIOJIO)KHUKOB 3.2
KJIETOYHOW T€OpUn




14

BY

B JBmxymue hakToOphl dBOFOITIH

3HaTh OCHOBHBIC JBWKYIITHE
(haKTOpHI PBOITIOIIUN

3.2

15

1

B B3auMooTHOIIEHUST OpraHU3MOB

BEISBIATE THIIBI
B3aHMOHCﬁCTBHH
Pa3HBIX BUIOB B OKOCUCTEME

4.1

16

bY

B DKOJIOTHYECKUE
(hakTopsI

3HaTh MPHUCIIOCOOICHUS
OpPTaHu3MOB K Pa3THIHBIM
AKOJIOTHYECKUM (DaKTOpaM.

4.1

17

bY

B [Ipupoansie cooOmiecTBa

3HaTh YKOCUCTEMHYIO
OpTaHU3aIMI0 KUBOU
TIPUPO/IBL.

4.1

18

bY

B KoMIOHEHTEI 3KOCHUCTEMBI

3HaTh pOJIb MPOU3BOIUTENICH,
norpeduTene u
paspylurenei
OPTraHWYECKHUX BEIIECTB B
9KOCHUCTEMAX

4.2

19

bY

B Ilenu nutanus

3HaTh pOJb MPOU3BOIUTENEH,
norpedurenen u
paspyliurenen
OpTraHNYCCKUX BCUICCTB B
9KOCHUCTEMAX

4.2

20

BY

B Bbuocdepa. KpyroBopoT BemiecTs B mpupoe

3HaTh ¥ MOHUMATh KPyrOBOPOT
BELIECTB U MPEBpaIlCHUE
SHEpruM B OHochepe

43

21

B Cucrema 1 MHOT00Opa3re JKUBOM MPUPOIBI

YMeTh 0OBACHATH POJICTBO,
OOIIHOCTh MPOUCXOKACHUS U
3BOJIFOLIMIO PACTEHUI

N ) KUBOTHBIX

3.1

22

B [Ipucmoco6eHHOCTh OPraHN3MOB

BersBiaTs npucnocobnenus
OpraHu3MOB K cpejie OOUTaHuS,
THIIbBI BSaHMOﬂeﬁCTBHH

Pa3HBIX BUJIOB B OKOCHCTEME

4.1

23

B Kitetounslit MeTaboImu3M

3HaTh M IIOHMMATh CYIIHOCTb
OHOJIOTUYECKUX mpoueccoB

23

24

B Crioco0bI UCTIOIB30BAHMS SHEPTHH
OpraHu3Mamu

3HaTh M IMOHUMATh CYLIHOCTb
OMOJIOTHYECKUX TIPOLIECCOB

23

25

B VYciioxKHEHUE pacTeHU U JKUBOTHBIX B
ABOITIOIAN

YMeTh 00BACHATH YCIOKHEHNE
pacTeHMH W JKHBOTHBIX B
IIPOLIECCE IBOJIIOLUU.

32

26

B YMenune paboTath ¢ TEKCTOM OHOJIOTHYECKOTO
COJIepIKAHMUS

3HaTh M IIOHMMATh CYIIHOCTH
OHOJIOTHYECKUX mpoueccoB

23

«5» 32-27 6aiuios
«4» 27-22 6aiuia
«3» 21-16 6aiuioB

BXO/JHAS KOHTPOJIBHASA PABOTA 110 BUOJIOTUN

10 KJTACC
BAPHUAHT -1




1. Kakast Hayka u3y4aeTr UCKOIIaeéMble OCTAaTKH BEIMEPIINX
OpraHu3MoB?
1) cucremarnka 3) reHeTwka
2) osMOpuoIoTHs 4) TaJECOHTOJIOTHS
2. Kakoe CBOWCTBO XapaKTEpHO AJIS >KUBBIX TNl IPUPOIBI —
OpPraHU3MOB, B OTJIUYHE OT 00BEKTOB HEXKUBOH MPUPOABI?
1) pUTMHUYIHOCTB 3) pa3mpakuMOCTh
2) JABWXEHHE 4) poct
3. Kak naswiBaetcs meton M.I1. [TaBnoBa, mo3BOIMBIINH
YCTAHOBUTH PEQIICKTOPHYIO IPUPOY BBIIECICHUS
JKEITYAOYHOTO CoKa?
1) wnabmogeHue 3) SKcHepuMEHTAIbHBIN
2) omnmucaTeIbHBIH 4) MoIemupOoBaHHE
4. Kakas u3 mociae10BaTeIbHOCTEH TOHATHI OTpakaeT
OCHOBHBIE YPOBHH OpraHM3allii OpraHu3ma?
1) opran- TKaH! - OPraHU3M - KJIETKH - MOJICKYJIBI -
CHCTEMBbI OPTraHOB
2) MOJIEKYIIBI - TKaHU- KJIETKH -OpTaHbl - CHCTEMBI OPTaHOB
- OpraHusm
3) MOJIEKYJIBI - KJIETKH- TKaHU - OPraHbl - CHCTEMBI OPI'aHOB
-OpraHu3M
4) cuctemMa OpraHoB- OPTaHbI - TKAHH - KJIETKA -MOJICKYJIBI -
OpraHu3M - KJIETKU
5. MUTOXOHIpHUH OTCYTCTBYIOT B KJIETKaX
1) peIOBI-TOTTyTasT 2) TOPOJCKOM JTaCTOUKH
3) Mxa KyKylIkdHa JpbHa  4) OakTepun CTaQHIOKOKKa
6. Y BHpYCOB NPOLIECC PA3MHOXKEHUS IPOUCXOIUT B TOM
clIydae, eciii OHH
1) BCTynarooT B CHMOHO3 C PaCTeHUSIMHU
2) HaxomATCS BHE KICTKH
3) mapasuTUPYIOT BHYTPH KUIIEYHON MATOYKH
4) npeBpaIaTCcs B 3Ur0OTy
7.01H0 13 OJIOKEHUH KIETOYHON TEOPHUH 3aKII0YaeTcs B
1) pacTUTEIbHBIE OPraHU3MBI COCTOAT U3 KJIETOK
2) ®UBOTHBIE OPTaHNU3MBI COCTOST U3 KIETOK
3) Bce HM3IIKE BBICIITHE OPTAHU3MBI COCTOST U3 KJIETOK
4) KJIeTKH OPraHU3MOB OJMHAKOBBI 110 CBOEMY CTPOCHUIO U
GyHKIHSIM
8. B anpe knetku nucta Tomara 24 XxpoMocoMbl. CKOJIBKO
XpOMOCOM OyJeT B siipe KJIETKU KOPHS TOMaTa 1ocJje ee
neneHusa?
) 12 2)24 3)36 4)48
9. Momnekynsl AT® BBIIONHSIOT B KIIETKE (DYHKIIHIO
1) 3aIIUTBI OT aHTHUTEN 2) TpaHCIIOpPTAa BEILIECTB
3)karanu3aTop peakuu  4)aKKyMmyJsTopa SHEprHH
10. K sykapruoTam oTHOCSTCS
1) kuIIeyHas majyoJyKa 2) ameba
3)XonepHBbIii BUOPHUOH 4) CTPENTOKOKK
11. Kakwie TeHBI IPOSIBISIIOT CBOE JICHCTBUE B IIEPBOM
TUOPUIHOM MOKOJIEHUH?
1) anmenbHBIE
2) JOMUHAHTHBIE
3) peleccuBHBIE
4) CIICTUICHHBIC

12. PerymnspHablie 3aHATHS QU3NIECCKON KYITbTYpOit
CIOCOOCTBOBAIM YBEIIMUEHUIO HKPOHOKHON MBIILIIBI
HIKOJIBHUKOB. DTO U3MEHUUBOCTb
1) MyramuoHHas
2) TeHoTHUNHYeCcKas
3) wmomuduKamoHHAs
4) KoOMOMHATHUBHAS
13. Y4eHue o ABMKYIIMX cHJaX 3BOJIOLUH CO37all
1) Kau Batuct Jlamapk 3) Yapns Japeun
2) Kapm JIunei 4) XKopx broddon
14. HacnencTBeHHas N3MEHUYNBOCTh, O0OpH0Oa 3a
CYLIECTBOBAHUE U €CTECTBEHHBIH OTOOp — 3TO
1) cBoiicTBa JXUBOU TIPUPOIBI
2) pe3yabTaThl 3BONIOIHH
3) IBWXKYIIWE CUIIBI SBOJIOLIN
4) OCHOBHBIC HaNpaBJICHHS YBOJTIOINN
15. [IpuMepoM B3aMMOOTHOIIICHUHN TTapa3UT-XO35MH
CITy’KaT OTHOILECHHUS MEXKIY
1) numaiinukoMm u 6epe3oit
2) JATYIIKOH M KOMapom
3) pPaKOM-OTIIETFHUKOM M aKTUHHUEH
4) yenoBedyecKON acKapuIon U YEIOBEKOM
16. Kakoii u3 nmepedrcieHHbIX (DaKTOPOB OTHOCAT K
abuoTnyeckum?
1) BbIOOpOUHAas BEIpyOKa Jieca
2) COJIEHOCTh TPYHTOBBIX BOJ
3) wMHOroo0Opa3sue NTHUIl B JIeCy
4) obpazoBanue TOPMSIHBIX OOIOT
17. YTo U3 NepeunciIeHHoro ABiseTcs IpUuMepoM
MIPUPOJTHOTO COO0IIEecTBa?
1) OepesoBas poma 3) otnenpHas Oepesa B Jiecy
2) xpoHa Oepe3 4) namHs
18. Kakyto posnb B 3KOCHCTEME UTPAIOT OPTaHU3MBI —
paspyLIUTEIN OPraHUIECKUX BEemecTB?
1) mapasuTHpYIOT Ha KOPHAX pacTeHUH
2) ycTaHaBIMBAaIOT CUMOHMOTHUYECKHE CBSI3H C
pacTeHusIMH
CHUHTE3UPYIOT OpPraHUYeCKUe BELIECTBA U3
HEOPTaHUYECKUX
MPEBPAIIAIOT OPraHNYECKHIE BEIECTBA B
MUHEpaJbHbIE
19. Kakas u3 npuBeICHHBIX MUIIEBLIX IIETIeH
COCTaBJICHA MPABUILHO?
1) meHouKa-TPeu0TKA—IKYyK-
JUCTOEA—PaCTCHUE—ACTPeO
KYK-JIMCTOEI—PAaCTeHHE—TIEHOYKa-
TpeLoTKa—sIcTped
MEHOYKA-TPELIOTKa—ACTpeO—pacTeHuEe—KYyK-
JIMCTOC]]
pacTeHue—XKyK-JIMCTOeI—TIeHOUKa
TpeLoTKa—sIcTped
20. KakoBa posib Tpub0B B KPyrOBOPOTE BEIIIECTB B
o6uocdepe?
1) CHHTE3UPYIOT KHCIOPOX aTMOchepbl
2) CHHTE3UPYIOT NEPBUYHBIE OPTaHMUECKHIE BEIICCTBA
U3 YTIIEKUCIIOTO Ta3a
3) y4acTBYIOT B pa3jioKeHUH OPraHUYECKUX BEILIECTB
4) yyacTBYIOT B yMEHBILICHUH 3a1acOB a30Ta B
atmocdepe

3)

4)

2)
3)

4)



21. CxoacTBO TPpHOOB M JKHBOTHBIX COCTOWT B TOM, UTO
1) oHM CTIOCOOHBI MUTATHCS TOJIHLKO TOTOBEIMH OPTaHMYECKUMH BEILICCTBAMHU
2) OHU PaCTYT BCIO KU3HD
3) B HX KIIETKaX COJIEPIKATCS BAKYOIHU C KJIETOYHBIM COKOM
4) B KJIETKaX COJEPIKUTCSI XUTHH
5) B UX KJIETKaX OTCYTCTBYIOT -XJIOPOTIACTHI
6) OHU Pa3MHOMKAIOTCSI CITOPAMH

22.0mpenenuTe NpUcoco0IeHHs, KOTOPbIE CIIOCOOCTBYIOT MEPEHECCHUIO HEJOCTATKa BIIary:
1) JHMCTBA KpyMHBIE, COMIEPIKAT MHOTO YCTHHII, PACTIONIOKEHHBIX Ha BEPXHEH TTOBEPXHOCTH JINCTA
2) wHanmmume ropOOB, 3aNIOTHEHHBIX KUPOM Y BEpOIIIOIOB, MIIH OTIIOKEHUS JKUPa B XBOCTOBOW YacCTH Y
KYPAIOUHBIX OBEIl
3) mpeBpalleHHe JINCTHEB B KOJMIOYKH M CHIIBHOE YTOJIIEHUE CTEOIIS, COAEePKAIIEro MHOTO BOJIBL.
4) mmcTomaj OCEHBIO
5) Hanuyue Ha JUCThSIX OIMYLICHHUS, CBETIIBINA [[BET y JIUCTHEB
6) TmpeBpalleHNe YacTH CTEOJIs B «JIOBUMH anmapaT» y paCTeHUH, TUTAIOMINXCSl HACEKOMBIM.
23. YcTaHOBHUTE COOTBETCTBHE MEXTY ITPOLIECCAMHL.
a) TOTJIOLIICHUE CBETa 1) snepreTnueckuii oOMeH
0) OKHCIIeHUE TUPOBUHOTPATHON KUCIOTHI 2) ¢potocuHTeE3
B) BBIJEJICHUE YTIIEKUCIIOTO Ta3a U BOJIBI
r) cuHTe3 MOoJIeKyn AT® 3a cueT XUMHUIECKO# SHEPTUH
1) cuate3 MoJekya AT® 3a cuet sHEprum cBeTa
€) CHHTE3 YTJIEBOIOB U3 YIIIEKHCIIOTO Ta3a

24, YCTaHOBHUTE COOTBETCTBUC MKy OCOOCHHOCTSIMH OOMEHA BEIIECTB U OpraHUu3MaMHU

a)HCTIOJIb30BaHUE 3HEPTUHU COTHEYHOro cBeTa st cunTe3a ATO 1) aBTOTpO(EI
0) CTIONB30BaHME YHEPTHH, 3aKIIOUYCHHON B MMHAIIIE, IS CHHTE3a 2) reTepoTpodsI
ATD

B) HCIIOJIb30BAHHUE TOJIBKO I'OTOBBIX OPIraHNYCCKUX BCIICCTB
T') CHHTE3 OPTraHUYECKHX BEIECTB M3 HEOPraHMIECKUX

1) BEJIETICHHE KUCIIOPO/a B IMPOIIecce 0OMEHa BEIIeCTB

€) TpuOHkI

25. YcraHOBUTE TOCIIEA0BATENBHOCTD MOSBICHUS OCHOBHEIE TPYIIIBI PACTEHUH Ha 3eMIIe.
1) ronoceMeHHble  2) IIBETKOBbIC  3) MamopoTHHKOOOpasHbie  4) mncuinoduThl  5) BOIOPOCIH

26. BcrasbTe B TekCT «OOMEH GEIKOBY» MPOMYIICHHBIE TEPMHUHBI U3 TIPEITIOKEHHOTO TIEPEYHSI, HCTIOIb3YsI ISt
3Toro nu)poBbic 0003HAYCHUSI.

OBMEH BEJIKOB
®depMeHTaTUBHOE PACIICIVICHUE TIOCTYIAIONIUX C MHIIEH OSIKOB MPOUCXOIUT B JKEIYIKE U TOHKOM KHIIICYHUKE.
OO6pazoBasmmecs (A) akTHBHO BCAChIBAIOTCS B BOPCUHKH KHIIIKH, TIOCTYTAIOT B (B)mn

pasHOCSTCS KO BCEM KJIETKaM OpraHu3Ma. B kieTkax ¢ mocTyNmUBIIMMHE BEIIECTBAMH IPOMCXOAMT JIBa MpoLecca:
(B) HOBBIX OesKOB Ha puOOCOMaxX M OKOHYATEIILHOE OKHCICHUE JI0 aMMHUaKa, KOTOPBIH MpeBpamiaercs B
(I') 1 B TakOM COCTOSIHMM BBIBOAUTCS U3 OPTaHU3MA.

INEPEYEHb TEPMHWHOB:
1) kpoBb 2) TIMIepuH 3) amuHokucnoTa  4) muMda
5) cunres 6) MOueBUHA 7) pacniag 8) riaroko3a

BXO/JHAS KOHTPOJIBHAA PABOTA 110 BUOJIOTUN

10 KITACC
BAPHUAHT -2



1. Kakas Hayka m3ydaeT XUMHUIECKHI COCTaB, CTPOCHHE U
MPOLIECCHI )KU3HEACATENEHOCTH KISTKH?
1) »skomorus 3) dusnomorms
2) TATONOTHA 4) aHaTOMHSA
2. Kakoe cBOHCTBO XapaKTEpHO AJIS KUBBIX TEJl IPUPOIBI —
OpPraHU3MOB, B OTJIUYHE OT 00BEKTOB HEXKUBOH MPUPOABI?
1) pUTMHUYIHOCTH 3) poct
2) JABWXEHHE 4) oOMEH BEIECTB U SHEPTHU
3. [losiBneHrE 37EKTPOHHON MUKPOCKOIIUH TTO3BOJIUIIO YYEHBIM
YBHUIETh B KJIETKE
1) pubocomy 2)simpo 3) mmactumy — 4) OUTOIIIA3MY
4. Kakas u3 mociaenoBaTeIbHOCTEH MOHSATHI OTpaXkaeT
OCHOBHbIE YPOBHHU OpraHM3alll OpraHu3Ma, KaKk eAnHON
CHUCTEMBI?
1) cucrema OpraHoB - OpraHbl - TKAHH - KJIETKA - MOJICKYJIBI -
OpraHu3M -KJIETKU
2) opraH - TKaHU- OPTaHU3M - KJIIETKHU - MOJIEKYJIBI - CUCTEMBI
OpraHoB
3) MOJEKyJIbI- TKaHU - KJIETKH - OpTaHbl- CUCTEMBI OPTaHOB -
OpraHu3M
4) MOTIEKyIbI - KJIETKU -TKaHH - OpT'aHbl -CUCTEMbI OPTraHOB-
OpraHu3M
5. IlepeBapuBaHu€ MUIIEBBIX YACTHILL U yIaJICHUE
HETEPEBAPEHHBIX OCTATKOB MPOUCXOANT B KJIETKE C TIOMOILIBIO
1) anmapata ['onbmxu 3) bBHIOMIa3MaTHYECKOH CeTH|
2) au30coM 4) pubocom
6. OZIHy KOJIBLIEBYIO XPOMOCOMY, PACHOJIOKEHHYIO B
LUTOIJIa3M€E, UMEIOT
1) OIHOKJIETOYHBIE BOJOPOCIN  2) BUPYCHI
3) OMHOKJIETOYHBIC )KHUBOTHBIE 4) OakTepuu
7. CornacHo KJIETOYHOH TEOPUH, KIETKA — 3TO EAUHULA
1) UCKYCCTBEHHOTO OTOOpa 2) €CTECTBEHHOr0 0TOOpa
3) cTpoeHHs OpraHu3MoOB  4) MyTaluid opraHu3Ma

8. Coxpanenue HacieACTBEHHON HH(OPMALK MaTepPUHCKOR
KJIETKH Y JOYEPHUX KIJIETOK MIPOUCXOANT B PE3yNIbTaTe

1) mwmro3a 3) OIUIOIOTBOPEHHUS

2) Meio3a 4) nmeneHuUs IUTOIUIA3MBI
9. buoxuMuydeckue peakiiuy, IpoTeKarolre B OpraHu3Me,
YCKOPSIOTCS

1) murMeHTamu 3) depmentamu

2) TopMoO3aMHu 4) BUTaMUHAMH
10. K opranuzmam, B KJIETKaX KOTOPbIX UMEETCS
0 OpPMIIEHHOE PO, OTHOCIT

1) ceIpoexky

2) BHpYC KOpH

3) ceHHyIO TAJIOYKy
4) Bo30yauTens TyOepKyIesa
11. Kak na3zBan I'. Mennens npu3Haku, HE TIPOSBISIOMIACCS Y
ruOpHUIOB EPBOrO MOKOJICHHS?

1) reTepo3UroTHHIMH 2) TOMO3UTOTHBIMH
3) pernecCuBHBEIMU 4) TOMUHAHTHBIMH
12. Ilog neiicTBUEeM ynbTpadHOIETOBIX JIydel y YeIoBeKa
MOSIBIIIETCS 3arap. JTO M3MEHYMBOCTH

1) MmyTaunoHHast 2) MmoauuKaMoOHHas

3) reHoTunMYeckas ~ 4) KOMOMHATHUBHAS

21. B yem nposiBnisieTcst CXOCTBO pacTEHH U rpuboB
1) pacTyT B TeueHHe BCEH KU3HU

13. Barsaasr Y. JlapBuHa Ha IPUYHUHEI BOJTIOIAH: B
OCHOBE Pa3HOOOpa3us BUOB JICKHUT
1) mpucocoOICHHOCTh OPTAHU3MOB K YCIIOBUSM CPEIBI
2) cIocOOHOCTE K HEOTPAaHNICHHOMY Pa3MHOKECHHUIO
3) eTMHOBPEMEHHBIN aKT TBOPEHHUS
4) HacneICTBeHHAs! H3MEHYNBOCTh, €CTECTBEHHBIH
oTO0p
14. CounanbHbie (GaKTOPHI IBOIIOLUH CHITPAIH BKHYIO
poib B GOPMHUPOBAHNH y YeJIOBEKa

1) ymmomeHHOU TPYTHON KIETKU

2) TPAMOXOKICHUS

3) uineHOpa3deIbHON peuu

4) S-o0pa3HbIX H3THOOB TO3BOHOYHUKA
15. KonkypeHIus B cooOIecTBax BOSHUKAET MEXKTY
1) XMIIHUKAMH U KEPTBaMU
2) mapa3uTaMu M X035€BaMU
3) BuaMu, U3BJICKAIOMIMMH TI0JIB3Y U3 CBS3H IPYT C
Ipyrom
4) BUAaMu cO CXOAHBIMH OTPEOHOCTSMH B pecypcax
16. Kaxoii u3 nmepedricieHHbIX (DaKTOPOB OTHOCAT K
abnoTuieckum?

1) BbIOOpOUYHAas BEIpyOKa Jieca

2) MHOTro00Opasue NTHII B JIeCy

3) CONEHOCTh TPYHTOBEIX BOJ

4) oOpa3zoBanue TOpQIHBIX OOJIOT
17. Buoreo1ieo3 —3T0 COBOKYITHOCTh B3aUMOCBSI3aHHBIX

1) opram3MoOB OJHOTO BHJA

2) KUBOTHBIX OJJHOU MOITYJISIINU

3) KOMIIOHEHTOB XUBOW U HEKUBOU MPUPOJIBI

4) COBMECTHO OOMTAIIINX OPTaHU3MOB Pa3HBIX

BUJIOB

18. K penymenTtam, Kak MpaBuiIO, OTHOCSITCS

1) HuzmwMe pacTeHus

2) 0ecCII03BOHOYHBIC >KHBOTHEIC

3) rpuObI U GakTepUU

4) BUpYCHI
19. Kakas uenb nuTanus NpaBUiIbHO OTPAXKAET
nepeaady B Heil sHepruu?
1) Tucumna— g0XKIeBOM YepBh—3eMIIEPOIKAa— TUCTOBOM
omaju
2) IUCTOBOM OMa— T0XKIEBOH YepBb—3eMIIEpOKa—>
JrcUIa
3) 3emutepoiika— JOKIEBOI YepBb—JINCTOBOM Omag—
JUCHIIA
4) 3eMiepoiika—IJINCUIIa— T0KIC€BON YePBb—JIUCTOBOM
omnasn
20. bakTrepun rHUEHUS, )KUBYIIUE B IT0YBE 3EMJIH,

1) oOpa3yroT opraHMYECKHE BELIECTBA U3
HEOPTraHMYECKHX
2) THUTAIOTCSI OPraHUYECKUMH BEILECTBAMU JKUBBIX

OpraHu3MOB
CIOCOOCTBYIOT HEWTPAIIM3AIINH SJIOB B TIOYBE
pas3nararoT MepTBbIE OCTATKU paCTEHHH U
KUBOTHBIX J0 MEPETHOS

3)
4)



2) BCcachIBaIOT BOAY M MUHEPAJIBHBIE BEIIECTBA TOBEPXHOCTHIO Tella
3) pacTyT TOJBKO B Ha4aJie CBOETO MHIUBUIYATBHOTO Pa3BUTHUS

4) MUTArOTCsl TOTOBBIMUA OPTaHUYECKIMH BEIECTBAMHU

5) SBISTOTCS IPOU3BOAUTEISIMH B SKOCHCTEMAX

6) UMEIOT KJICTOYHOE CTPOCHHE

22. Cpenn IpUBEACHHBIX HIDKE MIPHUCIIOCOOIEHII OPraHU3MOB BBIOEPHUTE MPEIYIPEKIAIONIYIO0 OKPACKY:

1) sipkast okpacka 00KbHX KOPOBOK 2) 4epe0oBaHUC IPKUX TOJIOC Y IIMEIS
3) yepeTOBaHUE TEMHBIX U CBETJIBIX TIOJIOCY 3¢0PBI 4) spKue TSTHA SA0BUTHIX 3MEH
5) okpacka xupada 6) BHEIIHEE CXOJICTBO MyX C OCaMH

23. YcTaHOBHTE COOTBETCTBHE MEXy IPU3HAKAMH OOMEHA BEILIECTB U €r0 3TalaMu.
a) BEIIECTBA OKHCIIIOTCS 1) mmactuveckuii ooMeH
0) BemecTBa CHHTE3UPYIOTCA 2) SHepreTHYeCKH 0OMEH
B) DHEprus 3amacaercs B Mojiekynax AT®
T) SHEPIUsl pacxoxyercs
1) B IIPOLIECCE YIaCTBYIOT pUOOCOMBI
€) B IIPOLIECCE yYacTBYIOT MUTOXOHIPUHN

24. YcTaHOBHUTE COOTBETCTBHE MEXTy OCOOCHHOCTSIMA OOMEHA BEIIECTB M OpraHM3MaMH.
a) MCIIONTb30BaHUE SHEPTHH COJIHEYHOTO CBeTa Juist cuHTe3a ATO 1) aBTOTpOhEI
0) UCIIONIb30BAHKE TOJIBKO FOTOBBIX OPTaHMYECKHUX BEHIECTB 2) retepoTpodbl
B) BBIJICJICHHE KUCIIOPO/Ia B TIporiecce 0OMEHa BEIECTB
T) ACTIONF30BaHNE SHEPTHH, 3aKIFOUCHHOH B muIe, s cuaTe3a ATO
Jl) CHHTE3 OPraHUYEeCKHUX BEIIECTB U3 HEOPraHUUECKUX
€) TpUOEI

25. B kakoil XpOHOJIOTrHYECKOM MOCIEI0BATENbHOCTH MOSIBUINCH OCHOBHBIE TPYIIIBI )KUBOTHBIX HA 3eMIIE.
1) Unenucronorue 2) Kumeunomnonoctueie 3) 3emHoBoaHbie 4) PoiObl  5) IlTHIs!

26.BcraBbTe B TeKCcT «CHHTE3 OPraHUYECKUX BEILECTB B PACTEHUM» MIPOMYIIEHHBIE TEPMUHBI U3 MIPEIIOKEHHOTO
nepeyHs, UCIOIB3Ys ISl STOro HU(POBbIE 0003HAUCHHS.

CUHTE3 OPTAHNYECKUX BEHIECTB B PACTEHUN
OHepruio, He0OX0IUMYIO JUISI CBOETO CYIIECTBOBAHMS, pACTEHHUS 3aMacaioT B BUJE OPTaHUUECKHX BEIECTB. DTH

BEII[ECTBA CHHTE3UPYIOTCS B X0 (A). DTOT IIpoIIecC MPOTEKAET B KIIETKAX JIMCTA B (B) -ocobbIx
racTuax 3enéHoro npera. OHM conepkaT 0co00e BEIIecTBO 3eIEHOTO IBETA - (B). O0s3aTeNnbHBIM
YCIIOBHEM 00pa30BaHUs OPraHUYECKUX BEIECTB IIOMUMO BOJIBI U YTIIEKHCIIOTO Ta3a SBISETCS (I).
INEPEYEHb TEPMHWHOB:
1) apixanue 2) ucnapeHue 3) nelikorutact 4) nutaHue
5) cBeT 6) dhotocuHTE3 7) xJoporuiact 8) xmopoduut

MHNOACHUTEJBbHASA 3AIINCKA
K KOHTPOJIbHOM PABOTE 3A 1 IOJYT'OJAME 11O BUOJIOT 1A
10 KITACC
KonTtponbHas paboTa B IByX BapHaHTaX COCTaBJIeHA B BUJI€ TECTOBBIX 3aJIaHHH, COOTBETCTBYIOIINX
TeMaM, U3ydaemMbIM B 1 moxyroguu 10 knacca:
- OpraHuueckue BellecTBa KIETKH;
- OCHOBHBI€ IOJIOKEHUS KIIETOUYHOM TEOpHUH;
- Opranoupl KJIETKH;
- DHepreTHUecKuii 0OOMEH B KIIETKE;



B tectax mpencraBieHsl pa3HOOOpa3HbIE 33/1aHUA [0 TEMaM:
Yactpb A conepxut 18 3amanuii ¢ BLIOOPOM OJJHOTO BEPHOTO OTBETA M3 YETHIPEX 0a30BOTO YPOBHS
CJIOKHOCTH.

Yacts B comepxur 3 3agaHusi ¢ BHIOOPOM HECKOJIBKUX BEPHBIX OTBETOB, Ha YCTaHOBJICHHE
COOTBETCTBUSI U OIpeeNICHUE IMOCIEe0BATEIbHOCTH OUOJIOrMYECKUX OOBEKTOB, MPOLIECCOB U SBICHHIA.
OTH 3aJjaHUs OBBIIIEHHOTO YPOBHS CIOKHOCTH.

B1, B2, B3- ymMeHue npoBOANTh MHOKECTBEHHBINM BHIOOP U YCTaHABIMBATh COOTBETCTBHE;

Yacrb C coaepKuT BOIpoc, 0Ipa3yMeBarOIIMi OTBET U3 3 IPaBUIIbHBIX 3JIEMEHTOB.

Ha BrinmonHeHnue tecta pekoMeHyeTcs BbLACIUTh 40 MUHYT.

Kpurepuu oneHuBanus:
Yacte «A» - 18 6amios
Yacte «B» -9 6annos.
Yacte « C» - 3 daia.
Hroro — 30 6am10B.

27-30 0ayuioB - omeHka «5»- 90-100%

21 - 26 6aim1oB — oneHka «4» - 70-89%

15 - 20 6amnoB — oreHka «3»- 50-69%
Menee 15 6amnoB — onenka «2»-menee 50%

OJIEMEHTHI COACPIKaHUA.

= o B E

T 9 <

3 IIpoBepsieMble 21EMEHTHI COACPKAHU 2 g \©

2 ” 5 >

Yacts A
1 | Oprannueckue 1 HEOpraHMUECKHUe BENIECTBA KIETKH b 1
2 | YrueBoas! b 1
3 | YraeBojsl b 1
4 | Jlunuael b 1
5 | benkn b 1
6 | Oyakuun 0EIKOB b 1
7 | HykiienHOBBIE KHUCIIOTHI b 1
8 | HyknenHoBbIE KUCIIOTBI b 1
9 | AT® b 1
10 | AT® b 1
11 | Bupycsl b 1
12 | OcHOBHBIE NOJIO)KEHUS KJIETOYHON TEOpUU b 1
13 | OpraHousl KJIETKU b 1
14 | OpraHonsl KJIETKU b 1
15 | Opranonpl KI€TKH b 1
16 | DykapuoTsl U IPOKAPHOTHI b 1
17 | DHepreTryecknii 0OMEH B KIJIETKE b 1
18 | DHepreTuyecknii 0OMEH B KJIETKE b 1
Hroro gacte A b 18
Yacre B




B1 | CooTBeTCTBHE MEXY CTPOCHHUEM M (DYHKIIMEH BEIIECTBA U €r0 BUIOM. I1 3
B2 | Crpoenune opranouioB I1 3
B3 | OTiinuns npokapuoT U 3yKapuoT I1 3
Hroro yacts B I1 9
Yactp C

C1 | OpraHouipl KJIETKH I1 3
Hroro yacts C 3

Hroro 30

KOHTPOJIBHAS PABOTA 3A I ITIOJIYTOAME 110 BUOJIOI'NH
10 KITACC

Bapuanr 1.
1. K HeopraHuueck1M BelecTBaM KJIETKH OTHOCATCS
1) xupsl 2) 6enku  3) HYKJICMHOBBIC KUCIOTH  4) Boza

2. I'mroko3a sIBIsIeTCSt MOHOMEPOM:
1) remorioOuHa 2) rmunepuHa 3) raukoreHa  4) agpeHalMHA

3. Kakyro (hyHKIIMIO BBIIOTHSIIOT YIJIEBOBI B KIIETKE?
1) KaTramuTUYECKYIO 2) SHEPTreTUYECKYIO
3) XxpaHeHHe HaceICTBeHHOM nuHpopmanuu  4) ydactue B OMOocHHTE3e Oenka

4. B KJI€TKE JUMUABI, B OTIIMYUE OT YIIIEBOJOB, BBIIOIHSIOT (QYHKIINIO
1) sHeprernyeckyio 2) CTpYKTypHYIO 3) 3amacarougyo  4) perysisaTopHyro

5. V13 aMMHOKHUCIIOT COCTOSIT MOJIEKYJIBL:
1) 6enkoB 2) yriieBoJI0B 3) munugo  4) IHK

6. [1pu MOHKEHUU TeMIIepaTyphbl aKTUBHOCTH (PEPMEHTOB
1) yBenuuuBaeTcs 2) HE U3MEHseTCs
3) 3amemssercs 4) cHauana 3aMeJJIsIeTCs, TOTOM YBEITUINUBACTCS

7. Kakyro (yHKIIMIO BBITIOJNHSIOT B KiieTke MoJekynbl JJHK?
1) crpouTensHy0 2) 3alIUTHYIO
3) HOCHUTEISI HACNIeICTBEHHON MH(opMaIuu 4) MOTJIOIMIEHHs SHEPTUU COTHEYHOTO CBETA

8. B coctas nykneoruaoB PHK He Bxoaut:
1) anenun  2) ryaHuH 3) ypamun 4) THMUH

9. Cunre3 monekyn AT® B kiieTke MOKET IPOUCXOIUTH B:
1) MUTOXOHJIpHSIX U XJIOpPOILIacTax 2) aape u pubocoMax
3) annapate ["onbpxu 1 MM30cOMax 4) xpoMocoMax U SAPBIIIKE

10. Cxonbko Monekyn AT® obpazyercst mpu OECKUCIOPOIHOM PACHICTIIICHUN TIFOKO3bI?
1) 38 2)4

3)2 4) 36

11. Bupycel MOryT pa3MHOKaThbCs.

1) TONBKO B KJIETKE XO35IMHA 2) myTeM IpoCTOro JEJIECHUs

3) TosIbKO OecnoaBIM  IyTEM 4) TOJBKO MOJIOBBIM ITyTEM.




12. Ponp K1I€TOYHOM TEOPUH B HAYKE 3aKJIIOYAETCS B TOM, UTO OHA:
1) pa3bsicHUIIa MEXaHU3M SBOJIIOLUH 2) BBISIBWJIA POJIb s/Ipa U XPOMOCOM B KIIETKE
3) BBISIBIIIa 3HAYEHUE OPraHUYECKUX BEUIECTB B KJIETKE  4) omucaiia OpraHOUAbI KJIETKU

13. K opranouiam KjaeTKH OTHOCSITCA
1) ropmMOHBI 2) AU30COMBI 3) ¢epmeHTHI 4) BUTaMUHBI

14. B anmapate ["'onbmku 00pa3yroTcs:
1) nu3ocombl 2) pubOCOMBI 3) XJ0poIIacThI 4)  MUTOXOHAPHUH

15. IlepeBapuBaHue MUILIEBBIX YaCTUL U YAAJICHUE HETIEPEBAPEHHBIX OCTATKOB IIPOUCXOIUT B KJIETKE C

MIOMOIIBIO
5) 1) anmapara ['onbmku 7) 2) sHJ0MmIa3MaTHYECKON CeTH
6) 3) nmuzocom 8) 4) pubocom

16. HacnencrBenHast uadopmaius B KIETKaxX OaKTEpU CONECPKHUTCS B:
1) xompueBori IHK ~ 2) murommazme  3)sape  4)pubocomax

17. B xieTkax 4yesoBeKa U )KUBOTHBIX B KAUECTBE HCTOUHUKA SHEPTUU UCIIOJIb3YIOTCS
1) rOpMOHBI U BUTAMHUHBI 2) BO/Ia U YTJIEKUCIIBIH ra3
3) HeopraHuYecKue BeIleCcTBa 4) Genku, JKUPHI U YIIEBObI

18. KoHeuHble POIYKTHI OKUCIIEHUSI OPraHUYECKUX BEILIECTB:

1) AT® u Boga 2) KHCIIOPO/ U YIJIEKHUCIbIH ra3
3) Boz1a M YIJIEKUCIIBIH ra3 4) AT® u kuciopon

B 1. YcTranoBuTe COOTBETCTBHE MCKAY CTPOCHUCM, Q)YHKHHCI‘/'I BCIICCTBA U €I'0 BUAOM.

CTPOEHUME 1 ®YHKLMA BT
A) COCTOST U3 OCTaTKOB MOJIEKYJI TJIUIEPHUHA U )KUPHBIX KUCIIOT 1) nunu et
B) cocTosAT U3 0CTaTKOB MOJIEKYJ aMUHOKHCIIOT 2) 6enku

B) 3ammmniaroT opranu3M OT epeoxIIaKIeHUs

') 3amuimaroT opraHu3M OT 4yKEPOJHBIX BEIIECTB
J1) ob6manaroT peHaryparnuei

E) BbIMONHSIOT 3amacaroiyro QyHKIHIO

B 2. BeiGepute cTpyKTyphl U (YHKLUHU, OTHOCSIIUECS K APy KIETKH.
A) umeer 1ByMeMOpaHHYIO 000JI0UKY C TOpaMu

b) oTBeuaer 3a cunte3 ATD

B) xpanuT HacneacTBeHHY0 HH(GOPMAIIMIO U yYaCTBYET B €€ repeaaye
I') copepxuT sPBIMIKO, B KOTOPOM COOMPAIOTCSI pUOOCOMBI

J1) ocyuiecTBisieT IPOLECCHl INTACTUYECKOTO U IHEPreTHUECKOro oOMeHa
E) o0Ge3BpexuBaeT MpoAayKThl pacrajia B KJIETKe

B 3. Beimummre 6ykBbl, 0003HaYaIOMINE JIEMEHTHI BEPHOTO OTBETA Ha BOIIPOC: YeM KJIeTKa OakTepuit
OTJIMYAETCS OT KJIETKU KUBOTHOTO?

A) HanMuueM HapyKHOM MeMOpaHbI

b) orcyrcTBHEM snpa

B) orcyrcTBHEM IMTOIIA3MBI

') Hannuuem mI0THON 000JIOUKH

J1) oTCyTCTBMEM MUTOXOHAPUI

E) coneprkaHneM opraHMuecKUX BEIIECTB

C. YUT0 U3BECTHO O BHYTPEHHEM CTPOCHUU U QYHKIUSX MUTOXOHAPUIL?



KOHTPOJIBHASA PABOTA 3A 1 ITIOJYT'OAME 11O BUOJIOI'NU

10 KUIACC
Bapuanr 2.
1. K oprannueckum BelecTBaM KJIETKH PaCTEHUM OTHOCUTCS
1) Boma 2) Kpaxmai 3) xnopua Kanbluss ~ 4) oBapeHHAS COJIb

2. YrneBoas! npu (OTOCUHTE3E CUHTE3UPYIOTCS 3!

1)0.uH>0 2) CO> u Hz 3) COuH20 4) C02 u H2CO03
3. B kJieTKax >KMBOTHBIX 3aIIaCHBIM YTJIEBOJIOM SIBIISIETCSI:

1) nemnronosa 2) KpaxMai

3) riroko3a 4) rIMKOTeH

4. HanGompIiee KOJTMYECTBO SHEPTUU BBIICTISICTCS IPU PACHICTUICHUH OJJTHOTO TpaMMa
1) xupa  2) IIIOKO3bI 3)6enka  4) HEIUTIOI03bI

5. Kucnotsl, u3 KOTOPBIX COCTOAT O€NKH, Ha3bIBAIOTCS
1) HyKJIECMHOBBIMU ~ 2) aMUHOKHUCJIOTaMH  3) MUHEpaIbHBIMU  4) HEOPraHUYECKUMU

6. B mepeHoce Kuciaopoaa u yrieKucIIoro ra3a B OpraHu3Me y4yacTByeT
1) Muo3uH 2) pubpun
3) remMornoOuH 4) KoJUIareH

7. I'ne B kieTkax sykapuot coaepxutcs JJHK?
1) B simpe 2) B pubocomax 3) B komrutekce [ onbmku 4) B IUTOILIa3ME

8. Monekyna PHK conmepkuT a30THUCThIE OCHOBAHUS:
1) aneHuH,ryaHuH, ypaiwL, U TO3UH 2) IMTO3WH,T'yaHUH,aIcHUH, TAMUH
3) TUMUH, ypaliII,aJJleHUH,I'YaHUH 4) aJleHuH, ypaly, TAMUH, IUTO3HH.

9. Kakosa ponp monexkysn AT® B knerke?
1) obecneunBarOT OpraHU3M dHEpruei 2) yCKOPAIOT XMMUYECKHUE PEAKLIUU
3) y4acTBYIOT B 00pa30BaHUU KJIETOUHBIX CTPYKTYP 4) morjaouIarT SHEPTUIO COJIHEYHOTO CBETA

10. Cxonbko monekyn AT® obpa3yercst mpu KUCIOPOIHOM PACIICTIIEHUN TITFOKO3bI?
1)38 2) 36
3)28 4) 2

11. Kakoii Bupyc Hapyuiaer paboTy MMMYHHOH CHCTEMBI 4elloBeKa?
1) [Tonmuomuenura 2) Ocnsl
3) I'punna 4) BU4Y

12. Kakas Teopust 0600muIa 3HaHUSI O CXOJICTBE XUMUYECKOTO COCTaBa KJIETOK PAaCTCHUM, JKUBOTHBIX,
YeJoBeKa, OakTepuil U TpuOOB?

1) sBomronuu 2) KJIETOYHAsI 3) MPOUCXOXKISHHS UenoBeka 4) MHIUBUIYaTIbHOTO Pa3BUTHSI OPTaHU3MOB

13. K opranomnam KJI€TKH OTHOCUTCS
1) xpomatun  2) kommeke ['onbxu 3) ATO  4) kiieTouHsblil cok

14. Kakyro posib urpaer sapo B KieTke?



1) comepuT 3amac NUTATENbHBIX BEIIECTB

2) OCYIIECTBIISICT CBSI3b MEXKAY OPraHOUJAMH U YACTSIMH  KJIETKH
3) crmocoOCTBYET MOCTYIJICHUIO BEIIECTB B KIETKY

4) obecrieynBaeT CX0ACTBO MAaTEPUHCKON KIIETKH C IOUEPHUMHU

15. Tlonyxunakas cpena KJIETKH, B KOTOPOM pacoaoKeHO Ap0 U OPraHOMIbl, — 3TO
1) BakyoJb 2) nuzocoma 3) nuroruiazMa 4) xomrutekc I'onbmxu

16. B kieTkax nMpokapuoT reHbl, B KOTOPBIX XPAHUTCS HACJIECTBEHHAs! MH(DOpMAIIHs, PAaCIIONI0KEHbBI B
1) nuroruazme 2)sape  3) MUTOXOHJPUSX 4) pubocomax

17. buonornyeckoe OKuciIeHUe UAET MpH 0053aTEIIbHOM Y4aCTUH
1) kucnopona  2) pepmeHTOB  3) TOPMOHOB  4) HYKJICMHOBBIX KHUCJIOT

18. Koim4ecTBO 3TaroB B SHEPTETUUECKOM OOMEHE:
1)2 2)3
3)4 4) 36

B 1. Beimmumute OykBbl, 0003HAYAIOUIME 3JEMEHTHl BEPHOrO OTBETa: Kakue (YHKIUH B OpPraHU3MeE
BBITIOJIHSIFOT KHPbI?

A) OTKJIaZBIBAIOTCA B 3arac

b) cnyxat HCTOYHUKOM SHEPTUU

B) yckopsitoT XuMH4ecKue peakiuu

I') BXOZAT B cOCTaB KJIETOUYHBIX MEMOpaH

J1) B meyeHu MOTYT MpeBpaIaThcs B OEIKU

E) ygacTByIOT B XpaHEHHUH U Mepeiade HACIICICTBEHHBIX IPU3HAKOB OT POJUTENICH K TOTOMCTBY

B 2. Bomummre nudpsl, 0003HaYaronMe 3JIEMEHThl BEPHOIO OTBETA: Kakue (YHKIHMHU B OpPraHHU3MeE
BBINOJIHAOT O€IKu?

1) nepeHoCcAT KUCIOPOA U YIIEKUCIIbIN Ia3

2) cunte3 AT® nmponucxoauT Ha KpUCTax

3) y4acTBYIOT B XpaHEHUH U Tepejaue HaclIeCTBEHHBIX PU3HAKOB

4) npeBpalaloT CBETOBYIO SHEPTUIO B XUMHUYECKYIO

5) YCKOPSIIOT XUMHUYECKUE PEAKIINU

B 3. YcraHoBHUTE COOTBETCTBUE MEXy TPU3HAKOM OOMEHA BEIIECTB U €r0 BUAOM Yy YEJIOBEKA.
[Tpu3naku oOMeHa BeIecTB_ 1) nnacTuyeckuii

A) OKHCIIeHHE BEIIECTB 2) BHEpreTUYeCcKUit

b) cunTes BemecTs

B) 3anacanue snepruu

I') pacxon sHEprun

) yuactue pubocom

E) yuactue mutoxonapuit

C. Yro U3BECTHO O CTPOCHUU U (PYHKIUAX XJIOPOILIACTOB?

KOHTpOJIbHO-I/I3MepI/lTeJII)Hble MaTepna.nm JIA HpOBe}IeHI/IH IIpOME)KyTO‘lHOﬁ aTrecrauamumn
no ouosaoruu ;g 10 kiacca

1. Haznauenune KUM
PaGora npegna3znaveHa 1y MpoBeIeHUs MPOLIETyphl UTOTOBOT'O KOHTPOJISE UHIUBUIYATbHBIX JOCTUKEHHUH
oOyuaromuxcs 10 kinacca B 00pa3oBaTeIbHOM YUPEXKIESHUU 10 IpeaMeTy «bruomorusy.



2. CTpyKTypa M cofepxaHue padoTbl
B pa60Te MMPpEACTaBJICHBI 3aJIaHUS 6330BOF0, IMOBBIIICHHOT'O 1 BBICOKOI'O YPOBHI.

Pacnpedenenue 3a0anuil no 0CHOBHBIM pazoenam

Paznen kypca

Yucno 3amaHui

MonekyasapHbId YpOBEHb KU3HU 7
KneTounslil ypoBeHb KM3HU 4
Opranu3MeHHbIN YPOBEHD KU3HU 3
Hroro: 14

Konngukatop uTOroBoii KOHTPOJIBLHOH padoThI M0 OHosToruy MJIs ydamuxcs 10 kiaccos.
(Ucnoms30BaHbl 0003HAYCHMSI THIIA 3aaHni: B — 3amanue ¢ BeIOopoM oTBeta, KO — 3amanne ¢ KpaTKUM OTBETOM,
PO — 3amanue ¢ pa3BEPHYTHIM OTBETOM. )
YcnoBHble 0003HAYCHHS: YPOBEHb CIIOKHOCTU: b — 0a30BbIil ypoBeHb CIIOKHOCTH, 11 — MOBBIIICHHBIH

ypOBeHb, B — BBICOKHI1 YPOBEHb

Ne

Baoxk O0BeKT OleHUBAHUSA
coJlepKAHUA

Kon
nposepsie
MBIX
yYMeHui

Tun | Yposen | Makcu
3aja b MaJIbH
HMA | CJOKHO 18171
CTH o0asn
3a
BBITIOJI
HEeHHe

OpranusmenH |Paznuuus OpraHu3MOB B 3aBHCHUMOCTH OT
Bl  ypOBEHb |criocoba IIATaHHUS: reTepoTpodsl
KU3HU (campouThl, XWUIIHUKHA, TApa3uThl) U
aBTOTPOdBI (POTOTPOGBI, XeMOTPODEI).
YMeHue 1enatb MHOKECTBEHHBIM BBIOOD

1.1.4.,2.5.

KO IT 2

Opranu3menH |PasMHOXXeHUE OpraHu3sMOB — IIOJIOBOE U
Bl  ypOBeHb [Oecriooe.
KU3HU YMeHne MMPOBOAWUTE COOTBETCTBUC

KO IT 2

OpranusmenH |nauBunyanbHOE — pa3BUTHE  OpraHHU3Ma
BIi  YpOBEHb |(OHTOTEHE3). OMOpHOHANBHBIN u
JKU3HU MOCTAMOPHUOHAJIBHBIN  TEpUOABl  pa3BUTHUS
opraHusma. YMeHue IIPOBOJUTH
COOTBETCTBHUE

KO I1 2

OpranusmeHH [Myranuu, HMX MaTepUalbHbBIE OCHOBBI —
BIiI  YPOBEHb [M3MEHEHHWE TE€HOB U XPOMOCOM. YMEHHue
KU3HU IIPOBOJUTH COOTBETCTBUE

KO IT 2

OpranusmenH |['eHeTnueckue 3aKOHOMEPHOCTH
Bl  ypOBEHb |[HACJIEIOBAHUA, YCTaHOBJIEHHbIE I
KU3HU Mennenem, uX IMTOJIOTMYECKHE OCHOBBI.
MoHoruOpusiHoe CKpeuBaHue. YMeHHe
pemath OMOJOTMYECKHUE 3a]aun

KO b 1

OpranusmenH |['eHeTnueckue 3aKOHOMEPHOCTH
Bl  ypOBEHb |HACJEAOBAHUS, YCTaHOBJICHHbIE I
YKU3HU MengeneM, HX LUTOJOTUYECKHE OCHOBBI.
Jurubpunnoe CKpELIMBaHHUE. YMeHune
peniatbh OMOJIOrHYECKHe 3aJauu

OpranusmeHH [[‘eHeTnueckue 3aKOHOMEPHOCTH
BIliI  YpOBEHb [HaciuenoBaHUA, YCTaHOBJICHHBIE I.
JKU3HU MeHnaenem, WX LIHUTOJIOTUYECKHE OCHOBBI.

PO B 3




JurubpunHoe  cKpemuBaHue.  YMeEHHE
penrats OMOJIOTHYECKUE 3aJa9H

8. |Knerounsrii
YpOBEHB
JKU3HU

OcHoBHBIE YacTM B CTpoeHMM KieTku. (1.1.1., KO I1 2
[ToBepxHOCTHBIM  KOMILIEKC  KieTku  — (1.2.1.,1.4.
Ouwonoruveckas memOpana. lluTommazma c |,
OpraHonJiaMu M BKJIOYeHUsIMU. Sapo c¢ [2.6.1.
XpOMOCOMaM. [TocTostHHBIE M BpEMEHHBIE
KOMITOHGHTBI ~ KJICTKH. MeMOpaHHbIe |
HEeMeMOpaHHbIC OPTraHOMbI, UX (YHKIIMH B
KJIeTKe. YMEHHE JellaTh MHOKECTBECHHBIN

BbIOOD
9. |Knerouneri  [OCHOBHBIE dYacTH B CTpoeHMHM KieTku. |1.1.1., PO B 3
YPOBEHb [ToBepxHOCTHBIM  KomIulekc — kinetku  — (1.2.1.,1.4.
KU3HU Oouonoruueckas memOpana. lluTomnmasma c

,
opraHoujiaMM M BKJIIOYEeHUAMU. SAnpo c (2.4.,2.6.1.
XpOMOCOMaM. [TocTostHHBIE ¥ BpEMEHHBIE
KOMIIOHEHTbI ~ KJIETKH. MemOpaHHble U
HeMeMOpaHHbIE OPraHoOMbl, UX (YHKUIUH B
KJIEeTKe. YMeHue paboTaTh C pUCYHKOM

10. |Knerounsrii  |[ummowmneridi  w  rammouaHeid  Habop (1.1.1., KO b 1
YPOBEHb XpOMOCOM B KJETKax. YMeHue pewarts (1.2.2.,
JKU3HHA OHMOJIOTHYECKHE 3a0a4u 1.3.2.,1.4.
,2.3.
11. [Knerounsrii Knerounsnii mukn xu3au kietku. Jenenwe |1.3.2.,1.4. |KO I1 2

YpOBEHBb KJIETKH — MUTO3 U Meio3. ComaTnueckue | |,
KU3HU MOJIOBBIE  KJIETKU. YMEHUE TMPOBOIUTH [2.6.2.
COOTBETCTBHUE
12. |Monekynspa |Ctpykrypa u ¢yakuuu JIHK — nHocurens |1.4.,2.2.1. [KO b 1

BIl  YPOBEHb

HACJICJACTBEHHOW  WH(oOpManmuu  KJIETKH. |, 2.3.

JKU3HU Perumkanus JIHK. Marpuunas ocHoOBa
perIMKanuu JIHK. IIpaBuio
KOMIUIEMEHTApHOCTH.  YMEHHE  pemaTh
OMOJIOTHYECKHE 3aJauu
13. |Monekynspn |[Ipoueccsl OumocuHTe3a Monekyn Oenka. (1.3.1.,1.4. |KO b 1
Bl  ypOBEHb [IJTambl CUHTE3A. Martpuunoe

KU3HU

b
BOCIPOM3BOJCTBO OEJIKOB B KieTke. YMeHnue (2.2.1.,2.3.
peuaTtbh OMOJIOrHYEeCcKHe 3aJauu

14. |MonexynsipH
BIii  YPOBEHb

[TonsTue 0 KJIE€TOYHOM neixanuu. (1.3.1.,1.4. (PO B 3
beckuciaoponHblii M KUCIOPOAHBIA OTallsbl |,
ObIXaHHUSI Kak CTaguu HSHepreTudeckoro (2.2.1.,2.3.

KU3HU
oOecrieueHUs KJIETKH. YMEHHE pellaTh
OMOJIOTHYECKHE 3a]Jauu
Hmozo 26
KOIAUDPUKATOP
Ilepeuens anemenmos cooepicaniis, npogepsemMuix Ha KOHMpOIbHOU pabome no 6uono2uu
Kon 31emenToB | IIpoBepsiemble yMeHUs
1. 3HaTh/MIOHMMATH
1.1 MEemoObl HAYUHO20 NO3HAHUS, OCHOBHbBLE NONONACEHU OUOIOCUYECKUX
3aKOHOB, NPABU, MEeOPUll, 3AKOHOMEPHOCHEN, 2UNOMEe3.
1.1.1 OCHOBHBIE TOJIOKEHUSI OMOJIOTUYECKUX TEOpUH (KJIeTOYHas,
XPOMOCOMHas1)

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




1.1.3 CYIIHOCTh 3aKOHOMEPHOCTEHN (M3MEHUMBOCTHU; CLIETNIEHHOTO
HacJIeI0OBaHMs; HacIeA0BaHUS, CLIETUIEHHOTO C I0JIOM; B3aUMOJACHCTBUS
TeHOB U UX [UTOJIOTUYECKUX OCHOB); TIPABHII (IOMUHUpOBaHUs .
Mennens)

1.1.4 METO/bI HAYYHOI'O ITI03HAHMS, IIPU3HAKH JKUBBIX CUCTEM, YPOBHU
OpraHu3aliy KUBOM MaTepuu

1.2 cmpoenue U NPU3HAKU OUOJI02UYECKUX 0ObEKMO8

1.2.1 KJIETOK IIPOKAapPUOT U 3YKAPUOT: XUMHUECKHUM COCTAaB U CTPOCHUE
OpPraHouJIOB

1.2.2 TE€HOB, XPOMOCOM, FaMeT

1.3 CYUWHOCMb OUOIOSUYECKUX NPOYECCOB U SBTIeHULL

1.3.1 0OMEH BEIIEeCTB U MPEBPALICHHS SHEPTUU B KIIETKE U OpraHu3Me,
IJIACTUYECKUHN U SHEPreTUUYECKUil 0OMEH

1.3.2 MHUTO3, MEHO03, Pa3BUTHE FAMET Y MO3BOHOYHBIX JKUBOTHBIX

1.3.3 OILIOJIOTBOPEHUE Y TIO3BOHOYHBIX JKUBOTHBIX; pPA3BUTHE U
pa3MHOXKEHHE, MHAMBHIyaJlbHOE Pa3BUTHE OpraHu3Ma (OHTOTeHe3)

1.4. COBPEMEHHYIO OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOIIUKY 110
LIUTOJIOTUH, TCHETUKE, OHTOT€HE3Y

2.Ymerb

2.1 00bACHAMD

2.1.1 POJIb OMOJIOTHYECKUX TEOPUH, 3aKOHOB, MIPUHITUIIOB, TUIIOTE3 B
(hopMHpOBaHNH COBPEMEHHOI €CTeCTBEHHOHAYUHOI KapTUHBI MUpa

2.1.2 MPUYXHBI HACJIEICTBEHHBIX U HEHACJIEICTBEHHBIX U3MEHEHHUI,
HACJIEICTBEHHBIX 3a00JI€BaHM, TEHHBIX U XPOMOCOMHBIX MYTAIlHii

2.2. VCMAHABIUBAMb 83AUMOCEA3U

2.2.1 CTpoeHus M (PYHKIMI MOJIEKYJI, OPTAaHOUIOB KJIETKH; TUIACTHYECKOTO M
SHEPreTHUYEeCKOro 0OMeHa; CBETOBBIX U TEMHOBBIX pEaKIui
¢dorocuHTE3a

2.3. peuiams 337241 Pa3HOU CIOKHOCTHU O TEHETHUKE U IIUTOJIOTUU
(COCTaBIATH CXEMBI CKPEITUBAHUS )

2.4. PAcCno3Hasams U ONUCHIEAMb KICTKA PACTCHUN U JKUBOTHBIX

2.5. 8b156/1Mb OTINYUTEIbHBIC TPU3HAKU PA3IUYHBIX OPraHU3MOB

2.6 cpasnueamy (U 0enams 861600bl HA OCHOBE CPABHEHUSL)

2.6.1 Onosornueckre 00beKTHI (KIETKH)

2.6.2 MHUTO3 ¥ M€03, 6€CI0JIoe U MOJIOBOE Pa3MHOKEHUE

3. Bpemsi BbINOJTHEHHUsI pa00ThI
[IpumepHOe BpeMsi Ha BBINOJIHEHNUE 33aJJaHUI COCTaBIISIET:
1) nnst 3aaHuil 6a30BOrO YPOBHS CIOKHOCTH — 1 MUHYTA;
2) st 3aJaHU TTOBBIIIEHHON CJI0KHOCTH — OT 2 710 3 MUHYT;
3) nus 3a7aHU BBICOKOTO YPOBHS CJIIOKHOCTH — 1O 5 MUHYT
Ha Brimonaenue Beeit pabotel oTBOAUTCS 40 MUHYT.

5. OueHka BbINOJIHEHUS OTACJbHbBIX 3aJaHUI U padoThHI B LIEJIOM
1. 3a BepHOE BBHINOJHEHUE KaxJoro u3 3amanuil 1-15, B3 BeictaBisiercs 1 6ami, B apyrom ciyyae — O
6asos.
2. 3a BepHOE BBINOJHEHHE KaXIO0ro u3 3aaanuil B1—B: BeicTaBnsercs 2 Gamna. 3a OTBETHI HA 3a/JaHUS
BbICTaBIIsieTCs 1 6asi, eciu B OTBETE yKa3aHbl JIB€ JI00bIe UL, IpeACTaBICHHbIE B 3TaJOHE OTBETA, U
0 GamnoB Bo Bcex Apyrux ciydasx. Eciau oOyuaromieiicss yka3bIBaeT B OTBETE OOJIbIIE CUMBOJIOB, YEM B
MPaBUIILHOM OTBETE, TO 33 KaXKJIbIN JIMIITHUA CUMBOJI CHIDKaeTcst 1 6amn (1o 0 6amioB BKIIOYUTENTHHO). 3a
oTBeT Ha 3ajaHus Bs—Be BeicTaBnsieTcs 2 6amna, 1 6asmi, ecnu fomyiieHa ojHa omuoka, u 0 6amios, eciau
JOTTYIIIEHO JIBE U 00JIee OIITHNOKH.
3.3ananus Yactu 3 OlleHMBAIOTCS B 3aBUCUMOCTH OT ITOJIHOTBI ¥ IIPaBUIILHOCTU OTBETA.



Yacrs 3.

1) OTBer BKIItOUAET B ce0sl BCE HA3BAHHBIC BBIIIE DJIEMEHTHI, HE COJEPKUT OMOJIOTUYECKUX OMIMOOK (3
Oaya)

2) OtBer BKIIIOYAET B ce0s B U3 Ha3BAHHBIX BBIIIE YJIEMEHTOB U HE COJIEPKUT OMOJIOTHUYECKUX OIIMOOK,
WJIN otBeT BKIIIOYAET B ce0si TPU HA3BaHHBIX BBIIIE 3JIEMEHTA, HO COJIEPKUT OMOJIOTUYECKUE OMUOKH (2
Oama)

3) OtBeT BKJIIOYAET B ce0s TOJBKO OJIMH U3 Ha3BAaHHBIX BBIIIE 3JIEMEHTOB U HE COJIEPKUT OMOJIOTHYECKUX
omn6ox, NJIN oTBeT BKIIt0YaeT B ceOsl 1Ba M3 HA3BAHHBIX BBIIIE YIIEMEHTOB, HO COJICPKUT OMOIOTHYECKUE
ommOku (1 6am)

4) OtBet HenpaBUIIbHBIH 0

5) MakcumainbHbIi 6amt 3

Maxcumanvrolii nepsuyHblll 6ALT 3a 8bINOIHeHUe 8cell pabombl — 32.
[IIkaa nepeBoia MEPBUYHOTO OaljIa 32 BHIMOJIHEHUH KOHTPOJIBHON paObOThl B OTMETKY 110 S-HOM IIKale

OTMSTKa no 3- 2 3 4 5
HOM IIKAaJe
[MepBuvHbBIi 0-9 10-19 20-26 27-32
0aJLI

HNTOI'OBASAA KOHTPOJIbHAS PABOTA 110 BUOJIOT A

10 KJIACC
BAPHUAHT 1

Yacrte 1. IIpu evinonnenuu saoanuti 1-10 évibepume uz HeCKOIbKUX 6APUAHNOE OMEEMA 00UH 6EPHbIIL
1. K neopzanuueckum eeujecmeam KiemKku OmHOCAMCA

a) KUPBI B) OeNKu

0) HyKJICMHOBBIE KUCIIOTHl  T) BoJa
2. I'noko3a agnaemca Monomepom:

a) reMorJioOnMHa  B) TTIUIEPUHA

0) rIMKoreHa T) afpeHalnHa
3. Ilpu nonusicenuu memnepamypovt AKMUGHOCHb (hPepMeHmo6

a) YBEIMUMBAETCS B) HE U3MEHAETCS

0) 3ame[usieTcs  T) CHadaja 3aMeaAJsieTCs], IOTOM YBEIUYUBAETCS
4. B cocmae nykneomuooeé PHK ne 6xooum:

a) alecHUH  B) TYaHHH

0) ypauuin  T) THMUH
5. Cunmes monekyn AT® 6 knemke mosxncem npoUCxoOums 6:

a) MUTOXOHJPUSX U XJIOpPOIUIacTaX  B) AApe U pubocomax

0) ammapare ['ob/KU ¥ TU30COMax T) XPOMOCOMAX U SIIPBIIITKE
6. Ckonvko monekyn AT® obpazyemcsa npu 6ecCKuc1opoOHOM pacuienieHuu 2ioKo3ot?

a)38 0)4 B) 2 r) 36
7. Bupycot mocym pazmnoxcamucs

a) TOJBKO B KJIETKE X035IMHA  B) IYTE€M MPOCTOTO JICJICHUS

0) TOJIbKO OECTIONbIM IyTEM  T') TOJIBKO MOJIOBBIM ITyTEM.
8. K oonomemopannvim opzanoudam Kiemxku OmHOCAMCA

a) puOOCOMBI B) JTU30COMBI

0) hbepmeHTHI ') MUTOXOHIPUU



9. B annapame I'onvoxcu oopazyromcesn:

a) JIN30COMBI B) pruOOCOMBI

0) XJIOpOTLIACTHI ') MUTOXOH/IPUU
10. Hacneocmeennasa unghpopmayun 6 Knemkax 6aKmepuil co0epHcumcs 6:

a) xousbrieBoit JJHK B) smHeiHoM JJHK

0) sipe r) pubocomax
11. B saiopax kniemok cauzucmoii 000,104Ku KUEYHUKA NO360HOYHO20 HCUBOMHO020 20 XpoMocom.
Kaxkoe uucno xpomocom dyoem umems A0po 3u20muvl Imo2o »cueomuozo? B oTBeT 3anuimmnre
TOJIBKO cooTBeTCTBYIOIIEE YUCIIO.
12. B monexyne /[HK xonuuecmeo nykieomuoos c 2yanunom cocmasnsiem 20 % om oowezo uucna.
CKonvKo HyKineomuooe 6 % ¢ mumunom ¢ 3moii moaekyne. B orser 3anummre TOJIBKO
COOTBETCTBYIOIIIEE YUCIIO.
13. benok cocmoum u3z 100 amunokucnom. Onpedenume yucio Hykieomuoos é moaexkyne /[HK,
Kooupywueii oannwii 6enok. B orser 3anumute TOJIBKO cootBercTByIOLIEE YKCIIO.
14. Y cobak uépnas wepcmo (A) oomunupyem nao Kopuunegoii (a), a kopomxonozocmov (B) — nao
HOpMAanbHOU OuHol Hoe (b). 3anunTe reHOTUIT YEPHON KOPOTKOHOTOM COOaKH, TeTEPO3UTOTHOM TOIBKO
0 MPU3HAKY JUTMHBI HOT.
15. Ilpu camoonuviienuu zemepo3uzonHozo 6b1COKOPOC1020 PACMEHUs 20poXa (blcoKuil cmebens — A)
0013 Kapaukoevlx ¢popm pasua (%).

Yacrts 2.
B;. Bvibepume opzanouowvl knemku, cooeprcauiue HAC1e0CMEEHHYI0 UHGOpmayulo. Bvibepume mpu
BEPHbLIX omeema u3 wecmiu.

a) sApo T') TU30COMBI
0) anmmapar ["onbmxu 1) prOOCOMBI
B) MUTOXOHJIPUH €) XJIOpOILTACThI
B> K sykapuomam omunocam. Bvibepume mpu 6epHbix omeema u3 wecmu.
a) OOBIKHOBEHHYIO aMEQy T) IPOXIKHU
0) MansIpUHHOTO Mapa3uTa 1) XOJIEPHBII BUOPHOH
B) KUIICUYHYIO MAJIOYKY €) BUpyC UMMYHOJIe(UIIUTA YEIOBEKA

Bjs. Onpeoenume 0ea npusnaxa, «6blRAOAIOWUX) U3 00UL€20 CRUCKA, U 3anUWUmMe 6 OmeEem OYKebl, N0
komopvimu onu ykazanwl. Ilonosoe pazmuosicenue cnocoocmeyem:

a) U3MEHEHUIO TJI0JIOBUTOCTH OPraHU3MOB

0) 000CTPEHUI0 MEKBUI0BOM OOPHOBI

B) KOMOMHAIIMY TEHETUYECKOTO MaTeprata POAUTEIbCKHX TaMeT

I') YBEJIMUEHHUIO pa3Ho00pa3usi PeHOTUIIOB

1) YBEJIMYEHHUIO TEHETUYECKOT0 pa3Hoo0pa3us b1aroaapss KpOCCUHIOBEPY
By /lna kaxcooui ocobennocmu oenenusn Kiemku YCMAHOBUmME, XAPAKMEPHA OHA 04 MUMO3d Ulu
Meiloza:

OCOBEHHOCTH THUII AEJEHUSA
A) B pe3yinbTare 00pa3zyroTcs 2 KIeTKU 1) muTO3
b) B pe3ynbTaTte 00pazyrorcs 4 KIeTKH 2) meiio3

B) nouepHue KineTKy ramiouIHbI
I') noyepHue KIETKU AUTIIIOUTHBI
/1) mponcxoIaT KOHBIOTAlUs U IEPEKPECT XPOMOCOM
E) He nmpoucxoauT KpoCCUHTOBEP

Bs. Yemanoseume coomeemcmeue Me.)l(’oy xapaxmepucmukoﬁ mymauuu u ee munom.

IMPUYNHA MYTALUA
A) BKIIIOUEHHE JIBYX JIMIIHUX HYKJIEOTHI0B B Mosekyny JITHK 1) rennas
b) xpaTHOE yBenuyeHue yrciia XpOMOCOM B raruIOuHON KIIETKe 2) reHOMHas
B) Hapy1ieHue nocieaoBaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe Oerka 3) XxpomocomMHast

I') noBopot yuactka xpomocomsl Ha 180 rpagycoB
J1) yMeHbIlIeHUE YKcia XPOMOCOM B COMAaTHUECKOM KIIETKE




E) oOMeH yuacTkaMy HErOMOJIOTUYHBIX XPOMOCOM

Bs. Yemanoeume coomeemcmeue Meofwy opzanamu u 3(lp00blm€8blMll JaucmkKamu, u3 Komopslx OHU
paseusaromci.

OPI'AHBI 3APOJABIMIEBBIE JIUCTKHA
A) TOJIOBHOM MO3T 1) sxTonepma
b) neuenn 2) sHTOACpMA
B) kpoBb 3) me3omepma

I') koctu
J) momxemynouHas xenesa
E) snunepmuc koxu

Yactp 3. Pemure 3aga4un

1. B nmpornecce rmukonu3a oopazoBanuck 112 monekyn nupoBunorpaanoi kuciotsl (ITBK). Kakoe
KOJIMYECTBO MOJIEKYJI TITIOKO3BI MOBEPTIIOCH PACIICIIICHUIO U CKOJIbKO MosieKysl AT® obpazyercs npu
MOJIHOM OKHCJIEHUU TJIFOKO3bI B KJIETKaX 3yKaproT? OTBET MOSACHUTE.

2.V 4enoBeka TEMHBIH 1IBET BOJIOC (A) TOMUHUPYET HAJl CBETIIBIM IIBETOM (a), Kapuii 1Bet a3 (B) —
HaJ roiyObiM (b). 3anuimTe reHOTUIIBI POJIUTENEH, BO3MOKHbIE (PEHOTHUIIB U TEHOTHIIHI I€TEH,
POIUBIINXCS OT OpaKa CBETIIOBOJIOCOTO TOYOOTIa30r0 MYKYUHBI U TE€TEPO3UTOTHON Kaperia3ou
CBETJIOBOJIOCOM JKEHILMHBI.

HUTOI'OBAA KOHTPOJIbHASA PABOTA 110 BUOJIOT'UH

10 KIIACC
BAPHUAHT 2

Yacrs 1. Ipu eévinonrnenuu 3adanuii 1-10 evibepume uz HeCKONLKUX 8APUAHMOE OMEEMA 0OUH 6EPHbLIL
1. K opzanuueckum geutecmeam Kiemku pacmenuilt OmHoCumcs

a) BoJa B) Kpaxma

0) XJI0pUJT KalIbIHs I') MOBapeHHas COJib
2. Haubonvuiee konuuecmeo Inepzun 6bl0en:1emca npu pacujenieHuu 00H020 2pamma

a) )Kupa B) TJIFOKO3bI

0) 6enka T') LEJUIIONIO3bI
3. Monomepamu HYK1eUuHO08bIX KUCIOM AGNAIOMCA

a) HYKJICMHOBBIE KUCJIOTHI B) aMHHOKHCIIOTHI

0) HYKJICOTHU/IBI ') a30THCTHIE OCHOBAHUS
4. B nepenoce Kucnopooa u y2neKkuciozo 2a3a 6 Op2anume yuacmeyem

a) pubOpuHOreH B) pubpuH

0) remMornoouH T') KOJUIareH
5. Kaxue opzanouowsl knemxu cooepycam coocmeennyio /[HK?

a) XJIOPOIJIacTh B) puOOCOMBI

0) koMIuIekc ["onbxu T') TU30COMBI
6. Kaxoea ponv monexkyn AT® ¢ knemke?

a) obecrieynBalOT OPraHu3M dHepruen B) YCKOPSIIOT XUMHUYECKUE PEAKIINU
0) y4acTBYIOT B 00pa30BaHUU KJIETOYHBIX CTPYKTYpP T) MOTJIOLIAIOT SHEPTHIO COJIHEYHOTO CBETA

7. Cxonvko monexyn AT® oopazyemca npu KuciopooHom pacuienieHuu 2iuoKko3ol?

a)38 0)36 B) 28 r)2
8. K 0eymemobpannvim opzanoudam KiemKu OmHOCAMCA
a) pubOCOMBI B) JIM30COMBI

0) KTyTHUKH I') MUTOXOHJIPUU



9. B knemkax npokapuom 2eHvl, 6 KOMOPHIX XPAHUMCA HACIE0CMEEHHAA UHPopmayus,
pacnonosicenvt é

a) IUTOIIa3Me B) siZIpe

0) MUTOXOHIPUSIX r) pubocomax
10. Buonozuueckoe okucienue uoém npu 00A3ameabHOM YUacmuu

a) Kuciaopoaa B) pepMEHTOB

0) TOPMOHOB  T') HYKJICHHOBBIX KHUCJIOT

11. Y nnoooeoit myxu opo3oghuivl ¢ comamuueckux KiemiKax co0epiHcumcs 8 Xpomocom, a 6 NOa106bIX
knemkax? B oret 3anumute TOJIBKO cootBeTcTBYIONIEE YUCTO.

12. Kakoii npoyenm HyK1eomuooe ¢ yumosunom cooepxcum /JHK, ecnu 0ons eé aoenunoswvix
HyK1eomuooe cocmaenaem 10% om oouwgezo yucna. B orser 3anummre TOJIBKO
COOTBETCTBYIOIIECE YUCIIO.

13. Kakoe uucno Hykneomuooe 6 2ene Kooupyem nepeudHyro cmpykmypy oenka, cocmosauiezo u3 300
amunokucaom. B orset 3anumure TOJIBKO cooTBercTBytoIiee ynco.

14. IlIpu ckpewueanuu sncénmozo(A) znaokozo (B) (Ouzomozuzoma) u 3enénozo (a) mopuunucmozo (b)
2opoxa ¢ F1 nonyuunuce ece ncénmute 2naokue. Onpepenure reHoTUN cemsiH ropoxa B F1.

15. Kaxoea eepoamnocme (%) poscoenusn evicokux oemeil y 2emepo3uzomuvlx pooumeineil ¢ HU3KuUm
pocmom (HU3KOPOCa0CH 0OMUHUPYEm HAO 6bICOKUM POCHIOM).

Yacrs 2.
B;. Boibepume cmpykmypul, xapakmepHsle moibKo 0711 pACUmenbHol KiemKu. Bvibepume mpu 6epHbix
omeema u3 uecmu.

a) MUTOXOHAPUU I') XJIOPOILIACTHI
0) KJIeTOYHAsl CTEHKA 1) puOOCOMBI
B) BaKyOJIU C KJIETOUHBIM COKOM e) anmnapar ['onbaxu
B:. K asmompogham omnocam: Bvibepume mpu éeprvix omeema u3 wmecmu.
a) CIIOPOBBIC PACTEHUS T') IJIECHEBBIE TPUOBI
0) OHOKJIETOYHBIC BOJIOPOCTH 1) xeMoTpodHBIC OaKTepun
B) BUPYCHI €) OOJIBIIMHCTBO MPOCTEUIINX

B3. Onpeoenume 06a npusnaxa, «6blnadaouiuxy u3 00uie20 CRUCKa, u 3anuuiume 6 omeem 0yKel, noo
KOMOopbiMu OHU YKA3AHBbL.
Ilpu nonoeom pazmmuorcenuu HcueomHbvIX
a) Y4acCTBYIOT, KaK MPaBUIIO, ABE OCOOU
0) TOJIOBBIE KJIETKH 00pa3yroTCs MMyTeM MUTO32
B) TaMEThI UMEIOT TAIUTOUAHBIN HA00p XPOMOCOM
') TEHOTHUI TIOTOMKOB SIBJISIETCS KOIIMEH TEeHOTHIIa OJTHOTO U3 pOAUTENei
1) TEHOTHUI TOTOMKOB OOBEAMHSIET TEHETHUECKYI0 HH(MOPMAITUIO 000UX POIUTENCH
B4 Yemanoeume coomeemcmeue medxncoy 0Co06eHHOCMAMU K1eMOUH020 0eNeHUs U €20 6UOOM.

‘ OCOBEHHOCTU KJIETOYHOI'O AEJIEHUSA BUJI AEJTEHUSA
A) B pe3ynbTare AesieHus NOSIBISIOTCS 4 TarjouIHbIE KIETKU 1) muTO3
b) obecneunBaeT poct opraHos 2) meiio3

B) npoucxoaut npu o0pa3oBaHuU CIOP pacTEHUI U raMeT KUBOTHBIX
I') nporcxXoauT B COMAaTHUECKUX KIIETKax

J1) obecnieunBaeT Gecrosoe pa3MHOKEHUE U pEereHepalio OpraHoB
E) nonaep:kuBaeT MOCTOSHCTBO YHCIIa XPOMOCOM B ITOKOJICHHSIX

Bs. Ycmanoeume coomeemcmeue mercoy XapaKkmepucmukou Mymayuu u eé 6uoom.

‘ XAPAKTEPUCTHKA BUA MYTAIIUN
A) U3MeHeHHe MOCIe0BaTeIbHOCTH HYKJIEOTH10B B MoJiekyne JIHK 1) rennas
b) n3mMeHeHune cTpoeHust XxpoMOCOM 2) XxpoMOCOMHast
B) uzmenenue unciaa XxpoMocoM B siape 3) reHomMHast

I') monumutonaus
J1) “3MEeHEeHHe TT0CIIeI0BATEIHHOCTH PACIIOIOKECHUS TCHOB




Bs. Ycmanosume coomeemcmeue Meafcdy Op2AHOM, MKAHbBI0O HNO360HOUYHO020 JHCUGOMHO20 U
3ap00b1meebm JAUCHKOM, U3 KOMOPO20 OHU 06pa3ylomc;z.

‘ OPI'AH, TKAHb 3APOJIBIIIEBBIN JTUCTOK
A) KUIIIEUHUK 1) sHTOIEpMA
b) kpoBb 2) me3o0/1epMa
B) nouku
I') nérxue

J1) xpsieBast TKaHb
E) cepaeunas Mpima

Yacte 3. Pemnre 3agaun

1. B mporecce KHUCIOPOAHOTO dTana Katadoin3ma oopa3oBainock 972 monekynsl AT®. Onpenenure,
KaKO€ KOJIMYECTBO MOJICKYJI TJIFOKO3bI TTOIBEPIIIOCH PACIICTUICHUIO M CKOJIBKO MoJieKyil AT®
00pa30BaIOCh B pe3yJIbTaTe TJIMKOIN3a U TIOJIHOTO OKUcaeHUs? OTBET MOSICHUTE.

2. CkpecTuI TOMO3UTOTHOTO TeTyXa, UMeroIIero rpedens (A) u onepennbie Horu (B) ¢ rerepo3uroTHoi
KypHIIel UMeIoIeil rpeOeHb U Toibie HOTH (TeHBI He CleTuIeHb). CaMIla U CaMKy IEepBOTO MOKOJICHHSI,
HMMEBIIIHUX Pa3HbIC T€HOTHUIIbI, CKPECTHIIA MEXKIy OO0, ONpeaeuTe reHOTHITBI POIUTEIICH, TCHOTHUIIBI 1
(eHOTHITBI THOPUIOB TIEPBOTO U BTOPOTO IMTOKOJICHHIH.

BXOIHASA KOHTPOJIBHASA PABOTA 11O BUOJIOI'NA
11 KITACC

Kputepuu orieHUBaHWUS:
«5»  81% -100% (15 - 18 GamioB)
«» 61%-80% (11 - 14 GannoB)
«3» 41%-60% (8- 10 6annos)

1 . JXuBrble Tema B oTIMYME OT HEKUBBIX
1) Bocnpoussomsr ceGe momobHbIX — 3) VYacTBYIOT BKPYrOBOPOTE BELIECTB
2) TlepeasuraiooTcs B mpocTpancTBe 4) Paspyliaiorcs MOABIHUSHEEM CPEbl
2. Kakoe yTBepKIeHUE OTHOCUTCA K KIETOYHON TEOPHHU
1) B sapax KiIeTok pacmoiokeHbl XPOMOCOMBI
2) KiieTku BceX OPraHu3MOB UMEIOT CXOJHOE CTPOCHUE
3) CoMaTHYeCKHE KIIETKH JACIIATCA MUTO30M
4) Bce 9yKapuOTHYECKHE KIIETKM UMEIOT SIPO
3. BakrepuaibHble KIETKH, B OTJIIMYME OT KIETOK XHUBOTHBIX, pacreHuii urpu6os HE

UMEIOT
1) PuGocomsr 3) IIna3zmarnyeckoit MeMOpaHbI
2) LuTomnasmel 4) O60cO0IIEHHOTO SApa
4. Benok — 3To MoJauMED, MOHOMEPAMH KOTOPOTO SBIISIOTCS
1) Hyxneorumsl 3) I'mroko3a
2) AMHHOKHCIIOTBI 4) )KupHble KUCIOTHI
5. JIByMeMOpaHHbIH OpraHoOM | KIETKH —
1) Xnopormact 3) Kommekc Iombxu
2) PubGocoma 4) DHpomna3MaTHYECKas CeTh
6. Vcxoamble BemecTBa st (POTOCHHTE3A — ITO
1) Boma u kucnopon 3) Bona u caxaposa
2) Bona u yIJIEKHCIIBIN Ta3 4)YTneKkuciblil ra3 U KUCTIOPOJ

7. CuHTE3 MOJUIENTUIHON IIeNH Ha matpune "PHK —sto
1) Penarypanus 3) Tpaucausius



2) Pemumkanus 4) TpaHCKpHIILIHSL
8. K mpokaproram OTHOCATCS

1) Ipoxxn 3) IInecHeBble rpuoOLI
2) Bupychl 4) XKenezobakrepuu
9. OGpasoBanve  HOBOTO  OpraHM3Ma, KaKIPABHJIO, POUCXOIUT IIPUYYACTUH JBYX
POIMTENLCKUX 0COOEH — 3TO Pa3sMHOKEHHUE
1) Bererarusroe 3) Becnionoe
2) Cniopamu 4) TTonosoe
10.CoBOKYNHOCTh BCEX BHELIHUX IPU3HAKOB OpraHU3Ma —
1) Tenodonn 3) ®enoTun
2) Tenortun 4) ®eHoKOIUH

11.Tlpn ckpemmBaHuM THOPUAOB, pa3IMYAIOIIMXCSA MO JBYM [apaMm IPU3HAKOB,

bopmupyrOTCs YeThIpe (PEHOTUITUIECKUX KJIACCA TOTOMKOB B OTHOIIICHUH
9:3:3:1 — 3TO MpoOsIBNIEHUE 3aKOHA

1) HesaBucumoro HacienoBaHus 3) CuerieHHOTO HACIeIOBaHU
2) JIOMUHMpPOBaHHs 4) Pacuiennenus
12.B  cenekuun IIpU  CKpELIUBAHUU YUCTBIX  JIMHUH  MEeXIy  coOoi
HaOII01aeTCs SIBJICHUE
1) Homummonnus 3) I'ereposuca
2) MeXBUIOBOTO CKpELIUBAHHS 4) bau3KopoICTBEHHOTOCKPEUTMBAHUS
13. Ycranosure COOTBETCTBUE MEXIYy  XapaKTepPUCTUKOU mpolecca |
CTIIOCOOOM JI€TICHHS KIIETKH, KOTOPBI OHA WILTIOCTPUPYET.
XAPAKTEPUCTHUKA
A) Obpa3zoBaHuE MOJOBBIX KJIETOK Y dKUBOTHBIX
b) O6ecneuenme pocta opraHu3MoB
B) Coxpanenue UJICHTUYHOCTH
HACJIeICTBEHHONMH(bOpMaIIUU
I') OGpa3oBanue rarIONHBIX CIIOP PACTEHUI
J1) I3meHeHue coueTanusi TeHOB B XPOMOCOMAaxX
CIIOCOBb AEJIEHUA
1) Meiios
2) Muro3
14. YcraHoBuTe  COOTBETCTBHE  MEXIy  OCOOCHHOCTBHIO TUNA THUTAaHUS WU

rpynnoﬁ OpTaHHU3MOB, AJId KOTOpOfI 9TOT THUII XapaKTCPCH.

OCOBEHHOCTbD TUITA IIMTAHUA I'PYIIITA

A) Hcnons3yror JHEPTUI0 okucienuss ~ OPI'TAHU3MOB
HEOPraHUYeCKUX BELLIECTB 1) ABTOTPO(BI
b) IIpeoOpa3yroT comHeuHyl0 3HEpruto B sHEpruioATO

B) OcymectBisitor poriecce daromurosa 2) TerepoTpodml
I') MUcnionb3ytoT rOTOBBIE OPraHUYECKHE BEIIECTBA

)  CunTe3upyoT OpPraHUYECKHUE BENIECTBA n3

HCOPTraHNYCCKUX Ha CBCTY



15.KakoBbl ~ mpHUYMHBI ~ KOMOMHATHUBHOM U3MEHYUBOCTH? (BoIOCpPHTE  TpHU
BEpPHBIX OTBETA U3 IIECTH)

1) Kom6uHauus HEroMOJOTHYHBIX XPOMOCOM B MEHO3€
2) Cay4aiiHoe codeTaHUe raMeT MPH OILIOA0TBOPEHHH

3) IloTeps OTAEIBHBIX HYKJIEOTHIIOB B TEHE

4) V3MmeHeHue YMCIIa OTAETBHBIX XPOMOCOM

5) PekomOuHaLKs F€HOB B PE3yJIbTAaTE KPOCCHHIOBEPA

6) KparHoe yBeIMYEHHE YHCIIAa XPOMOCOM

KOHTPOJIBHASA PABOTA 110 BUOJIOT'TAU
3ATHOJYT'OJAUE
11 KITACC

Kpurepuu olieHUBaHUS:

MakcumanbHO€ KOJIMYeCTBO 0aIoB 3a paboty - 26

Onenka «2» craBuTcd, eciu ydamuiics HaOpan menee 40% ot obmiero unciabanioB
Onenka «3» - eciiu HabpaHo oT 41% 1o 60% 6amioB OneHka «4» -

eciu yuyeHuk HaOpai oT 61% no 80% 6amnoBOueHka «5» - ecinu

ydeHuK HaOpan cBbie 81% OamioB

KonTponbnas pabota 3a 1 nonyroaue nmo 6uonoruu B 11 xiacce

Yacts 1. K xaxxnomy 3agannio A1-Al5 nagel 4 BapragTa OTBETA, U3 KOTOPBLIXTOJILKO OOUH

[IPaBWJIbHBIN.
Al. KTo u3 ydeHbIX cuuTan JBUXKYILIEW CHUIIONW HBOJIIOLUU CTPEMIIEHUE KCOBEPLIEHCTBY U

yTBEpK1aJl HAaCcJIeI0BaHUE 0J1aronpruoOpETEHHBIX TPU3HAKOB?

1) Kapn Jluneii

2) XKan-Barucr Jlamapk

3) Yapunss JlapBun

4) A.H.YersepukoB
A2. CoBOKYNHOCTh CBOOOJIHO CKpEUIMBAIOUIMXCS 0COOEH OJHOrO BMJA, KOTOPAs UIUTEIHHO
CYIIECTBYET B OINpPENEJICHHOM YacTH apeaja OTHOCHUTEIbHO 00O0COOJIEHHO OT ApYrux
COBOKYITHOCTEH TOTO K€ BHJIa, Ha3bIBACTCS:

1) Bun

2) Tonynsius
3) Copr

4) Kononust

A3. K kakoMy KpUTEpHIO BHJIa OTHOCST OCOOCHHOCTH BHEIITHETO M BHYTPEHHETOCTPOCHUS MOJIEBOI
MBIIIH?

1) Mopdonoruueckomy
2) Tenermueckomy
3) Dxonoruueckomy

4) Teorpaduueckomy
A4. K kakoMy KPUTEPHIO BHJIa OTHOCAT COBOKYITHOCThH (haKTOPOB BHEIIHEHCPEIBI, K KOTOPHIM
MPUCIIOCOOJIEH OeIbIil MeIBEb?

1) Mopdonoruueckomy
2) Tenermueckomy
3) Dxonoruueckomy

4) Teorpaduueckomy
A35. K CTaTHCTHYECKHMM TTOKA3aTENSIM TIOMYJISIHUE OTHOCST:



1) Cmepruocrs

2) YucneHHOCTH

3) PoxmaemocTs

4) Cxopocts pocTa
A6. Kak Ha3pIBaeTCs ciydailHOE HEHANPABICHHOE U3MEHEHHUE YacTOT aJljieJiel UTEHOTUIIOB B
MOMYJSIUAX?

1) Myraunonnas H3MEHYMBOCTE

2) TlomynsuMOHHbIE BOJIHEI

3) Jlpeiid renos

4) Uzonsauus
A7. Kak Ha3plBalOTCS INEPUOAMYECKME M HENEepUOAMYEcKHe KOJIeOaHUs 4YUCIEHHOCTH
HOMYJISALUK B CTOPOHY YBEIMYEHHUS WK B CTOPOHY yMEHBIICHUS YUCICHHOCTH 0CO0EH?

1) Bonusl xu3Hu

2) Jlpeiid renon

3) Uzonsauus

4) EcrecTBeHHBINH 0TOOD

AS8. IIpumepom BHYTPUBHIOBOM O00prOBI 32  CYyIIECTBOBaHHUE SBIISIOTCA
OTHOIICHUS:

1) Yepubix TapakaHoB Mex Ly cOOOM

2) UYepHbIX U PHIKUX TAPAKAHOB

3) UYepHBIX TapaKaHOB C SI0XUMUKATAMH

4) YepHbIX TapakaHOB M YEPHBIX KPBIC
A9. Kakas  ¢opma  GopbOBI 3a  CYIIECTBOBAHHE SIBJISICTCS HauOoJee
HaIpsHKEHHOM?

1) Koukypenmus

2) Tapasutusm

3) HaxsneGHuuecTBO

4) Xumun4ecTBo
A10. Kakas ¢opma ectecTBeHHOro OTOOpa AEWUCTBYET MPU MOCTETEHHO
M3MEHSIIOIIMXCS YCIOBUSX OKpYKaroIen cpeapl?

1) Crabunusupyromuii ecTeCTBEHHBI 0TOOP
2) JIBmKyumii €CTECTBEHHBINH 0TOOP
3) PaspeiBaroumii €CTECTBEHHBIN OTOOD

4) JIu3pynTHBHBIN ecTecTBeHHBIH 0T60p All,
buonorudeckas u3omsius o0yciaoBiIeHa:

1) He6onp11oii 4ucIIEeHHOCTHIO BUJIOB

2) HeB03M0OKHOCTBIO CITApUBAHMS U OTUIOJOTBOPEHUS
3) Teorpaduueckumu mperpagamu

4) KoMOMHATHBHOM H3MEHYUBOCTEBIO

Al2. K xakoii rpynme  J0Ka3aTelbCTB JBOJIIOLIMA  OPraHUYECKOro Mupa
OTHOCHUTCS CXOJCTBO 3apOJIbIIIEH MPECMBIKAIOIIMUXCS U NITUIL?

1) CpaenurensHO-aHATOMUYECKUM
2) DMOpHOIOrHYECKUM
3) MManeonronornyeckum

4) BuoreorpapuuecKkum
A13. YKaxuTe paBUIbHYIO CXEMY KJIACCH(PUKAIMK )KUBOTHBIX:

1) Bung * pos » cemeiicEBo . oFPan k&acc THIT
2) Bugn —> poa®™ cemeiicteo » HOpPsPOK —»xace THUT
3) Bux >  pox >  ceMelicEmo HOPRIOK —»KIIaCcC oTaen



4) Bug » pon > orpsa> cemeiicEEd k#ce THUTI
Al4. Kakue opranbl BO3HHKAIOT B PE3YyJIbTaTe KOHBEPTECHIINU?

1) Tomonoruunbie

2) Amuanoruunbie

3) AtaBuctuueckue

4) PynumeHTapHBIE
A15. Kakoe 13 nmepeyucieHHbIX TPUCTIOCOOJICHHH HE sBIIsieTCs apoMopho3omM?

1) Bo3HuKHOBEHME 03BOHOYHHKA Y XOPIOBBIX
2) Bo3HuKHOBEHHE X000Tay CIIOHA
3) O6pazoBanue 2-X KPyroB KpoBOOOpAILEHHUSI

4) OGpazoBanue 3-X KAMEPHOTO CEP/ILIA Y 3€MHOBOIHBIX
Yacte 2. Ilpu BoinonHenue 3aganuii B1-B2 BeiOepute Tpu BepHbIX oTBeTa U3 wwecTu. [lpu
BbIIIOJIHEHUE 3aiaHuii B3-B4 ycraHoBHTE COOTBETCTBHE MEXKIY COJAEPKAHHEM IIEPBOIO U
BTOpOro cTONOIa. Brinmmure B Tabnuity nudpbl BBIOPaHHBIX OTBETOB.
B1. Kakue 3BoJIOIIMOHHBIE H3MEHEHHSI MOYKHO OTHECTH K apoMopdo3am?

1) Mosenenue userka

2) OO6pa3oBaHMe OPraHOB M TKaHEH y pacTeHumii

3) TlosBnenue TepMOPUILHBIX GaKTEpPHii

4) Atpodus KOpHEN U JIMCTHEB Y TIOBUINKH

5) Cnenmanusanus HEKOTOPHIX PACTEHHUH K OTIPEIEIEHHBIM OMBUTATENSAM

6) IlocrosHHas TeMIepaTypa Teja
B2. K »BoIOIIMOHHBIM (paKTOpaM OTHOCST:

1) Jluseprenuus

2) HacrnencrBeHHas U3MEHYMBOCTD
3) Kouseprenuus

4) Bopsba 3a cylecTBOBaHHE

5) Tapannenusm

6) EcrectBennsbiit oT60p
B3. YcranoBuTe COOTBETCTBUE MEXTY THOENBIO pacTeHuil u popmoit 60prObBI 3a
CYLIECTBOBAHME.

HpI/ILII/IHa ruoenn paCTCHI/Iﬁ (DopMa 60pB6BI 3a
CYILIECTBOBaHHE

A) TIol BMECTE C CEHOM IMOMNAJAI0T BXKEIYI0K 1) BuyTpuBHIOBAs

TPaBOSAHBIX YKUBOTHBIX 2) MexXBHI0Bas

g) pacTteHust THOHYT og CHJIBHBIX MOPO30B W3ACYXH | 5.6 ¢ HeGTaronpHATHBIME

) ceMeHa  morubarlOT B  IYCTHIHAX 1 | yenopmamu

AHTapKTHZIE

I') pactenus BbITECHAIOT ApyT Apyrall)

IJI0/1bI TOEJIAI0T MTHIIBI

E) pactenus ruGHyT OT OakTepuil U BUPYCOB

A b B r )| E

B4. YcraHoBHuTE COOTBETCTBUE MEXAY NMPU3HAKOM >KMBOTHOTO M HANpPaBICHHEMABOJIOLNH,
KOTOPOMY OH COOTBETCTBYET

[Ipu3Hak »KMBOTHOTO Hamnpasnenue 3Bosronuun




A) BO3HUKHOBEHHE MOJIOBOTO pa3MHOKEHUsID) 1) apomopdo3 (aporenes)

o0pa3oBaHHe Y KHTOOOpa3HBIX J1aCTOB ) MIHOATATTAHS(AIIOTEHES)
B) Bo3HHKHOBEHHE 4-X KaMEpHOTO cep/ila

I') BO3HUKHOBEHHE aBTOTpO(HOTO crioco0a 3) oOmas JIeTeHepaIust
MMUTaHUS (kararenes)

J1) mpeBpalieHue JIMCTHEB B KOJMIOYKU Y PACTEHUIITYCTHIHD
E) yrpara nuctheB, KOpHEH U XJIOpOpMIIa YIIOBUIUKH

Cl. Kakoil TUI eCTECTBEHHOI0 OTOOpa MpEACTaBJICH Ha PHCYHKe? B KakMXyCIIOBHSIX Cpeibl OH
Habmomaercs? Kakue Mmyranuu coxpasser?

JericTeue otHopa

HNTOI'OBAA KOHTPOJIbHAS PABOTA 110 BUOJIOT'NA
11 KIIACC

Kpurepuu orieHUBaHu:

Bcero makcumanbuo — 50 6amios45-
50 0ay10B — OTMETKA 5

38-44 6amna — otMeTKa 4

25 -37 bamioB — oTMETKa 3

Menee 24 6an10B — OTMETKA 2.

Wrorosas koHTposbHas paboTa o 6uosoruu B 11 kiacce

1. BriGepuTe Tpu IpaBUILHBIX OTBETA. _ Pe3ynbTaToM 3BONIOIMY ABIAETCS:
1) nosBneHHE HOBBIX COPTOB PacTEHHUIA
2) mosiBEHHE HOBBIX BHIOB B M3MEHHMBIIUXCS YCIOBUAX
3) BbIBeNEHHE HOBBIX MOPOJT
4) opMHpoOBaHHE HOBBIX MPUCTIOCOONEHUH B H3MEHUBIIUXCS YCIOBHSX
5) coxpaHeHHeE cTaphIX BUIOB B CTAOMJIBHBIX YCIOBHSAX
6) momy4eHHrE HOBBIX MOPOJ KYP

2. BriGepuTe momokeHusi, OTHOCSIIUECS K CHHTETUUECKON TeopuH 3BoJtonnn. OTBET
3anumuTe nudpamu 6e3 npooenos.



. BHGMGHTapHOﬁ €IMHMIICH PBOIOIIUH SBJISIETCS MomyJadanus
. BIUSHUE BHEITHCH CpE€AbI HAITPABJICHO HA PA3BUTHEC IMOJIC3HBIX IIPHU3HAKOB

. MaTepruajioM IJisd S5BOJTIOIHUHU CIIYIKUT MOI[I/I(i)I/IKaLII/IOHHaH N3MCHYHBOCTDb

€CTECTBEHHBII 0TOOp — IMIaBHAsI MPUYMHA BUJ000pAa30BaHUs U Pa3BUTH aJanTaiuii

. DJIEMCHTAPHOMN €IMHUIICH YBOJIIOINH SBJISICTCS BU]T

6. Mar€puajioM IJis 5BOJIONHU CIYXKHUT MyTallMOHHas U KOM6I/IHaHI/IOHHa$I N3MCHYHNBOCTD

. YCTaHOBUTE COOTBETCTBHE MCXKAY NPHU3HAKOM IICYCHOYHOI'O COCAJIbIIUKAa HUKPUTCPUCM

BHUA, JIs1 KOTOPOI'O0 OH XapaKTEPCH.

a) JINYMHKA KUBET B BOJIE 1) Mopdonoruaeckuii
0) Teo ynnomero 2) Dxonoruyeckuit

B) Ilo 00Opa3y xu3HU — apasuT

r) [IuTaercst TKaHAMH XO3MHA

n) imeeT niBe npucocku

e) [lumeBapurenbHas cucTeMa UMEET POTOBOCOTBEPCTHE
a 0 B r I e

4. YcTaHOBUTE COOTBETCTBUE MEX]Yy I'MOEIbIO PACTEHUN U
dbopmoii 6oprOBI 3acymecTBoBanue. [Ipuunnaa rudenu pacTeHun

dopma 00pbOBI
CYILIECTBOBaHUE

3a

a) PacTCHHSI OJTHOTO BUIA BBITECHSIIOT JPYT IPyra

0) pacteHusi THOHYT OT BUPYCOB, I'PUOOB, OaKTEpHii

B) CeMEHa NOTrH0al0T OT CHJIBHBIX 3aMOPO3KOB H3aCyXH

I') pacTeHusi MOTUOAIOT OT HEIOCTaTKa BJaru MPHUIIPOPACTAHUH
1) JIFO]T, MAIIIMHBI BHITAIITHIBAIOT MOJIOJIbIC PACTCHUS

€) 00JIBIIIOE KOJIMYECTBO €JIEH MEIIA0T POCTY COCHBI

1) Buyrpusunosas
2) MexBunoBas

a §) B r hi e

5. YcranoBure COOTBETCTBUE MEXKAY XapaKTEPUCTUKON
CHUCTEMATUYECKOM IPYNIIbI U HAIIPABJIEHUEM 3BOTIOLUU

a) MHorooOpasue Bu0B

6) OrpanudeHHbIN apean

B) HeGomb1ioe uncino BUI0B

r) [LInpokue 3xonoruyeckue ajanTanuu
1) [lupoxuit apean

€) YMeHbIIeHUe YHcia HOMyIsAHH

a.bruonornyeckuii nporpecc
b.buonoruyeckuii perpecc

a §) B T bi e




6. YCcTaHOBUTE OCIIENOBATEILHOCTE OOBEKTOB B ITACTOMIIHON IMUILIEBON IENU
1. XKyk xyxokenuna

1. Jluma

iii. T'ycenumpr

iv. CoBa

v. CuHua. OTBeT
7. YCTaHOBHUTE B KaKOW XPOHOJOTHYECKOU IMOCIIEIOBATEILHOCTH MOSBHIMCHOCHOBHBIC
IpynIbl pacTeHuil Ha 3emiie

1. Tonocemennsie

2. llBeTKOBBIE

3. TanopoTtHukooOpa3HEIE

4. Tlcunodurs

5. Bogmopociu OtBer

. BcraBeTe B TekcT «J/lapBMHU3MY» NpONyILIEHHbIE TEPMHUHBI U3 MPEIJIOKEHHOTO MEPEUHs,
UCIOJIB3YS JIJIsl TOTO YUCIIOBBIE 0003HAUEHUS. 3aMUIIUTE B TEKCTIU(PHI BHIOPAHHBIX OTBETOB,
a 3aTeM IOJIYYMBIIYIOCS MOCJIEI0BATENbHOCTh HUGP (110 TEKCTY) BIMIIUTE B MPUBEAEHHYIO
HUXKE TaONuILy.

JapBuHU3M

JlapBHHM3M — 10 UIMEHH aHIIMKHCKOrO HAaTypaaucTa (A) —
HaMpaBlIeHWE SBOJIOIUOHHON MBICIH, MPUBEPHKEHIIBI KOTOPOrO COIJIACHBI C OCHOBHBIMU
uaessmu  JlapBuHa B BOIPOCE 3BOJIIOIMM, COIVIACHO KOTOPBIM IJIABHBIM

(b) aBomro1IMM sABIISETCSA (B) ot6op. B mmpokom cmbiciie
HEpeAKO (M HE COBCEM NPABWIBHO) yMOTPeOseTcs Il 0003HAYCHUS

SBOJIIOIIMOHHOTO  YYEHMsI WJIM DBOJIOLMOHHOW Ouojoruu B  1enoM. JlapBUHU3M

IIPOTUBOIIOCTABIIAIOT UACSIM (I) koropelii cuMTanm, 4YTO OCHOBHOMU
JOBUOKYIIEH CUJION DBOJIIOLUU SIBISETCS MPUCYLIEE OpraHu3MaM CTPEMIJICHHE K

Ilepedyens TepMUHOB 5) ecrecrBenHbIit

1) cBoiicto 6) Jlamapk

2) dakrop 7) Junnei

3) coBepueHcTBO 8) Hapeun

4) ucKyCcCTBEHHBIH

3amuiinTe B OTBET HH(prI, PACIOJIOKHUB UX B IOPAAKE, COOTBETCTBYIOIICM 6yKBaMI

AB BT I

. [IpounTaiiTe TEKCT ¥ HaWJUTE B HEM INPEUIOKEHHUS, B KOTOPBIX COAEpKaTcs OMOIOTHYECKUE
OIIMOKHU. 3alMIINTE CcHadaia HOMEpa OTUX Hpe}l.]'[O)KeHHfI, a 3aTcM HX IIPaBHIIBHO
copmynupyiTe.

1. Bece oskomormueckme (akTophl, AEHCTBYIOIIME HAa OPraHM3MBbl MOAPA3ACIAIOTCS Ha
6I/IOTI/I‘IeCKI/Ie, TCOJIOTMYCCKHUE U aHTPOIIOTCHHBIC.

2. Buotnyeckue (HakTOpbl — ITO TEMIEPATyPHBIE, KIMMATHYECKHE YCIOBHUS, BIAXKHOCTD,
OCBELICHHOCTb.

3. AuTpomnoreHnsie (paKTOpPBI — BIUSHHE YETOBEKA U POLYKTOB €T0 AEATETLHOCTH Ha CPELy.
4. ®dakTop, 3HAYEHNE KOTOPOTO B JaHHBIH MOMEHT HaXOMMTCS Ha MPEIENax BHIHOCIMBOCTH U
B HanOoIbIIEH CTCIICHHU OTKJIOHSAECTCS oT OIITUMAJIBHOT'O 3HAa4YCHUI, Ha3bIBAIOT
OrPaHHYHMBAIOIIHM.

5. KanuuGanism — GpopMa B3aMMOOTPHUIIATENBHBIX B3aUMOIEHCTBUI MEXKy OpraHu3MaMu



—

10. BepHbl 111 ciieyroniye CyKIeHus 0 )KHBOM BellecTBe B Ouochepe?
A. )KuBoe BelecTBO MIaHEThl 00ECIIEUNBAET HEPEPHIBHBINA KPYTOBOPOT BELIECTB U

npeoOpazoBaHue YHeprun B Ouocdepe.
b. J)KuBoe BelecTBo pacmpejesieHo B Ornocdepe paBHOMEPHO, 38 HCKIFOUCHHEMBO,T

CeepHoro Jle0BUTOTO OKeaHa.
1) BepHo TOMBKO A

2) BepHO TONBKO B

3) BepHBI 00a CyXKaeHUS

4) 06a cyKeHus HEBEPHBI



