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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yue6nomy npeamery "buonorus" (nansee - Ouonorus) Ha
ypoBHE cpenHero oOmiero oOpa3oBaHusi pa3pabOoTaHa Ha  OCHOBE
®enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHuu B
Poccuiickoit @eneparuny, PI'OC COO, Konuenmuu npenogaaBaHus yueOHOTO
npeameta «buonorus» W OCHOBHBIX TMOJOXEHHUH denepaibHoi padoueit
MIPOTpaMMBbI BOCTIUTAHHUSI.

VY4eOublil npenMer «buonorusy yrinyonénnoro ypoBHs usyuenus (10-11
KJIAcChl)  SIBJSIETCS  OJHUM M3  KOMIIOHEHTOB HpEIMETHOM  00jacTu
«EcrecTtBeHHO-HayuHble mnpeaMmerb». CormacHo nosoxenusm OPI'OC COO
npodunbHble y4yeOHbIE NpPEJAMEThI, H3ydyaeMble Ha YIIyOJIEHHOM YpOBHE,
SBJSIIOTCSL  criocoOoM  muddepeHuanuy  o0yd4eHHsT Ha YPOBHE CPEIHEro
oOuiero o0pa3oBaHMsI W TPHU3BAHbI O0ECIEUUTH MPEEMCTBEHHOCTh MEXIY
OCHOBHBIM OOIIMM, CpEeIHUM OOLIUM, CpPEeIHUM NPOPECCUOHATBHBIM H
BBICIIUM 00pa3oBaHuEM. B TO ke BpeMst KaKIbli U3 ITHX y4EOHBIX MPEIMETOB
JIOJKEH ObITh OPUEHTHUPOBAH Ha MPUOPUTETHOE pellIeHHe 0O0pa3oBaTEIbHBIX,
BOCIIUTATENbHBIX M Pa3BUBAIOUIMX 3a/lad, CBS3aHHBIX C MpodopueHTaluen
oOydarolmuxcsi M CTHUMYJIUMPOBAaHHEM HWHTEpeca K KOHKPETHOM oOnactu
HAy4YHOTO 3HAHMS, CBS3aHHOTO C OHOJIOTHEW, MEIUIUHON, D3KOJOTueH,
TICUXOJIOTUEHN, CIOPTOM UJIU BOCHHBIM JICJIOM.

[Iporpamma no yue6Homy npeamety "buonorus" gaér npexncraBieHue o
el M 3ajja4ax u3ydeHust yuyeOHoro npeamera «buonorus» Ha yriyonéHHOM
YpOBHE, OIpeenseT 00s3aTebHOe (MHBAPUAHTHOE) MPEMETHOE COJIEpKaHue,
€ro CTPYKTYpUpOBaHHE IO pa3iesiaM W TeMaM, paclpe/elieHHue IO Kiaccam,
PEKOMEHIYET IMOCJIEeI0BATEIbHOCTh U3yUYEHUs yu4eOHOro maTepuana ¢ y4éToM
MEXIMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEHl oOyuatomuxcsi. B mporpamMme 1o Ouosoruu
peayn30BaH MPUHLIMI MPEEMCTBEHHOCTH C M3y4YeHHEM OWOJIOTMH Ha ypOBHE
OCHOBHOTro oOmiero oOpa3oBaHusi, Oyaromapss 4YeMy MpPOCMaTpPUBAETCS
HANpPaBJICEHHOCTh Ha [MOCIEYIOIIee pa3BUTHE OMOJOTMYECKUX 3HAHHM,
OpPUEHTUPOBAHHBIX HAa (POPMHUPOBAHKE €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIIIJICHUS, MPEJCTaBICHUM O 340pOBOM o0Opase *KH3HHU, Ha
BOCIIUTaHHE OEpEeHOr0 OTHOIICHUS K OKpY’Karoled MpupoAHou cpexae. B
nporpaMMe 1o OMOJIOTHUHU TaK)Ke MOKa3aHbl BO3MOXXHOCTU y4eOHOTO MpeameTa
«buonorus» B peammsanuu TpedboBanuii PI'OC COO k mMmIaHUPYEMBIM
JUYHOCTHBIM, METAIIPEJMETHBIM U MPEIMETHBIM pe3yibTaTaM OOy4YeHUs U B
(GbOpMHUPOBAaHUU OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIBHON JESTEIHHOCTU
00y4aromuxcsi 0 OCBOCHHUIO COJEpKaHUsI OMOJIOTMYECKOTO 00pa3oBaHUS Ha
ypOBHE cpeliHero ooiiero oopazoBaHusl.

VYueOubiii mnpenmer «buonorus» Ha YpOBHE CpemHEro oOmiero
oOpa3oBaHHUsl 3aBeplIaeT Ouojorhyeckoe oOpa3oBaHME B IIKOJE U
OpMEHTUPOBAH Ha pacCIIUPEHUE U YriyOJeHUEe 3HAHUN 00yUYaIOIUXCs O KUBOU
MPUPOJE, OCHOBAX MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTHMH, SMOPHOJIOTHU H
OMOJIOTUU PA3BUTHS, T€HETHKH, CEICKIHH, OMOTEXHOJIOTUH, 3BOJIOIOHHOTO
YUEHHS U SKOJIOTHU.

Wzyuenue ywebHoro npeamera «buonorus» Ha yriryOJ€eHHOM YpOBHE
OPHUEHTHPOBAHO Ha MOJATrOTOBKY OOYYAIOIIMUXCS K MOCIEAYIOUIEMY MOTYYESHUIO
OMOJIOTHUECKOTO O00pa3oBaHMS B By3aXx W  OpPTraHU3alMsIX CPEJIHEro
npodeccuoHanbHOro oOpazoBaHusa. OCHOBY €ro cojepKaHHsS COCTaBJIsSET
cucTeMa OMOJIOrMYECKUX 3HAHUHN, OTYUYCHHBIX MPH U3yUYCHUH 00Yy4aroIUMUCs
COOTBETCTBYIOIIMX CHCTEMaTHYECKHUX pa3ZesioB OWOJIOTMM HAa ypOBHE



OCHOBHOro obmiero obpazoBanusi, B 10—11 kimaccax 3TH 3HaHHS MOIYYarOT
pazeutrue. Tak, pacmiupeHbl M YIIyOJIEHbl OHOJOTMYECKHE 3HaHHUS O
pacTeHMsIX, JKUBOTHBIX, I'pubax, OakTepusix, OpraHU3ME 4YeJIOBEKa, OOIINX
3aKOHOMEPHOCTSAX JKU3HM, JONOJHUTEIBHO BKJIIOYEHBI OHOJIOTMYECKHE
CBEIEHUS NPUKIATHOTO M TIOUCKOBOI'O XapakTepa, KOTOPHIE MOKHO
WCIOJIb30BaTh KAaK OPHEHTHUPHI JI1 TOCIEAYIOIIEro BbIOOpa MpodeccHi.
Bo3moxHa Takxke MHTErpanusi OMOJOTMYECKUX 3HAHUU C COOTBETCTBYIOLIMMU
3HAaHUSMH, TOJYYEHHBIMH OOYYaIOUIUMUCS IMPU W3YYEHHHM (U3MKH, XUMUH,
reorpadyu U MaTeMaTUKHU.

CrpykTypa mporpammsl 1o ydeOHomy mnpeamery "buonorus" orpaxaer
CUCTEMHO-YPOBHEBbI U SBOJIOLIMOHHBIA IMOAXOABl K H3YyUYEHUIO OHMOJIOTHH.
CornacHo MM, U3Yy4alOTCsl CBOICTBAa M 3aKOHOMEPHOCTH, XapaKTEpHbIE IS
KHUBBIX CHCTEM pA3HOIO YPOBHSI OpraHU3alMM, 3BOJIOLUHU OPTaHUYECKOTO
MHpa Ha 3emiie, COXpaHEeHHsI OMOJIOTUYECKOr0 pa3HOOOpa3us IaHeThl. Tak, B
10 kmacce u3ydarOTCsl OCHOBBI MOJEKYJISAPHOH M KJIETOYHOW OMOJIOTrHH,
SMOPHUOJIOTHH U OMOJIOTUU PA3BUTHSI, TEHETUKU U CEIEKIUU, OMOTEXHOJIOTUU U
CUHTETHUYECKOW OWOJIOTHM, aKTyaIM3UPYIOTCS 3HAHUS OOy4arouuxcs [0
O0oTaHMKEe, 300JI0TUM, aHATOMUHU, ¢uznogoruu uyenoBeka. B 11 kmacce
M3YyYaroTCs 3BOJIIOLIMOHHOE YUEHHE, OCHOBBI HKOJIOTHH U yUeHHe 0 buocdepe.

VYueOubrii mnpeamer «buonorus» mnpu3BaH O00ECHEUYUTh OCBOCHHE
oOyyaromuMucs OWOJIOTMYECKMX TEOpU M 3aKOHOB, WJAEH, MPUHIUIOB U
MpaBuJI, JIEXKAIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTUHBI
MHUpa, 3HAaHUH O CTPOCHHHM, MHOTOO0Opa3sMM U OCOOEHHOCTSIX KJIETKH,
OpraHu3ma, MOIYJSIUU, OMOIEH03a, PKOCUCTEMbI, O BBIIAIOMIMXCSA HAYYHbBIX
JOCTUKEHUSIX, COBPEMEHHBIX MCCIEAOBAHUSIX B OHOJIOTUH, TPUKIATHBIX
acmekTax OMOJIOrMYecKux 3HaHui. J{ns pa3BUTHS M TOJEpKaHUS WHTEpeca
oOydaromuxcsi K OuosoruM  Hapsiiy CcO  3HAYUTENbHBIM  00BEMOM
TEOPETUYECKOr0 MaTepHuajia B COJAEPKaHUM NPOrpaMMbl 1O OHOJIOTUU
IPEAYCMOTPEHO 3HAKOMCTBO C MCTOpPUEH CTAHOBJICHUSI W Pa3BUTHUS TOM WIIU
MHOM o0siacTh OMOJIOTHH, BKJIAJIOM OT€UECTBEHHBIX M 3apyOCKHBIX YUEHBIX B
pelIeHne BaXKHEUITUX OMOJIOTMYECKUX U KOJIOTUYECKUX MPOOIIeM.

Lenr wu3yuenus ydeOHOTO mnpenmera «buonorus» Ha yriyOIEHHOM
ypOBHE — OBJIaJieHue OOy4yalolUUMHUCS 3HAHUSMU O  CTPYKTYpHO-
(GyHKIMOHAILHOM ~ OpraHM3alliy  JKUBBIX CHCTEM pa3HOro paHra u
npuoOpeTeHne YMEHUI UCIOJIb30BaTh 3TU 3HAHUS B (HOPMHUPOBAHUHU MHTEpECa
K ompeaenéHHoi obnactu NpodecCHOHANBHON JesSTENbHOCTH, CBA3aHHOU C
Ouornorueil, uau K BBIOOPY YyueOHOTO 3aBelCHHUS M MPOAOHKCHHUS
OMOJIOTrMYEeCcKOT0 00pa30BaHMS.

JlocTkeHue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yrayOinEHHOM ypoBHE 00€CIIeYrBAETCS PEIICHUEM CIIETYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIUMUCS CHUCTEMBbl OWOJIOTMUECKUX 3HAHMM: 00
OCHOBHBIX OHOJIOTHUECKHX TEOpHUAX, KOHIEMIUAX, THUIOTe3aX, 3aKOHAX,
3aKOHOMEPHOCTAX U MpaBUiIaxX, COCTABJISIOIIMNX COBPEMEHHYI €CTECTBEHHO-
HAyYHYI0 KapTHHY MHUPA; O CTPOCHHUHM, MHOTOO00pa3HMH U OCOOCHHOCTSX
OMOJIOTHYECKUX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIHs, BUA, OMOTeoLEeHO3,
o6uocdepa); O BBIIAIOUIMXCA OTKPBITUAX M COBPEMEHHBIX HCCIEIOBAaHHUIX B
OnoJIoruu;

O3HAKOMJICHHE OOYYalOIIMXCSl ¢ METOJaMM MO3HAHUS KMBOW MPUPOIBI:
UCCIIEZIOBATEIbCKUMH METOAaMU OHOJIOTHYECKUX HayK (MOJEKYJSIpHON u
KJIETOYHON Ouosoruu, 3MOpHONIOTUHM M OWOJIOTMM DPAa3BUTHUSA, TEHETUKH U
CeNIeKLIMH, OMOTEeXHOJOTHHM M CHHTETHYECKOW OWOJIOTHH, MaJCOHTOJIOTHH,
HKOJIOTUHM); METOJAaMU CaMOCTOSITEIbHOTO IMPOBEACHHUS OHMOJOTHYECKUX



uccienoBaHui B yaboparopur W B npupoae (HAOIOAEHHE, H3MEpPEHHE,
9KCIIEPUMEHT, MOJECIIUPOBAHHUE);

OBJIaJiIeHuEe OOYy4YalIUMUCA YMEHUSMH: CaMOCTOSITEIbHO HAXOJUTh,
aHAJIM3UPOBATH U UCIOJB30BATh OMOJIOTMYECKYI0 HH(POPMALUIO; MOJIb30BaThCA
OMOJIOrMYECKOW TEPMHUHOJIOTUEN U CUMBOJIMKOM; YCTaHABIUBATH CBSA3b MEKIY
pa3BUTHEM OHWOJIOTMM M COLUUATbHO-3KOHOMHYECKMMH M 3KOJOTHYECKUMU
po0JieMaMH YeJI0BEYECTBA; OLEHUBAThH MOCIECTBUSA CBOEH JESTEIBHOCTH 10
OTHOIICHUIO K OKpYXKaloleld MPUPOIHON cpeie, COOCTBEHHOMY 3J0POBBIO U
3[I0POBBIO  OKPYXKAIOIIMX JIIOACH; OOOCHOBBIBAaTH U  COOJIOIATH MEPHI
npoUIakTUKN UHPEKIMOHHBIX 3a00JIeBaHMi, MTpaBuia MOBEACHUS B MPUPOJE
u oOecrieyeHUs OE30MACHOCTH  COOCTBEHHOM  KU3HEIESTEIbHOCTH B
Ype3BbIYAMHBIX CHUTyalUsX MPUPOJHOTO M TEXHOICHHOI'O  XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbBIE HAyUHbIE OTKPBITHUS B 00J1aCTH OMOJIOTHY;

pazBuTHEe y OOy4arolUMXCSl HMHTEJUIEKTYyaJbHBIX M TBOPYECKHX
CHOCOOHOCTEH B IMpollecce 3HAKOMCTBAa C BBIIAIOIIMMUCA OTKPBITHSAMU U
COBPEMEHHBIMHU UCCIIEIOBAaHUSIMU B OMOJIOTHH, PEIIaeMbIMU €10 MpoliemMami,
METO/I0JIOTHEH OMOJIOTrUYECKOTO UCCIeI0BaHus, MIPOBEICHUS
AKCIIEPUMEHTANIbHBIX ~ MCCIEAOBAHMUM, pelleHus OWOJOrMYecKux  3ajad,
MOJIETTUPOBAHUS OMOJIOTUYECKUX OOBEKTOB U MPOIECCOB;

BOCIIUTaHUE Yy OOY4YalOIIUXCSA IIEHHOCTHOTO OTHOIIEHUS K JKUBOHU
MPUPOJIC B LIEJOM U K OTJIEIbHBIM €€ 00bEeKTaM U ABJICHUAM; (GOPMUPOBAHHE
HKOJIOTMYECKOM, T€HETUYECKON I'paMOTHOCTH, OOIIEN KyJIbTYphbl MOBEJICHUS B
MPUPO/IC; UHTETPALIUU €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpereHrne OoO0yYarolIMMHCS KOMIIETEHTHOCTH B  PalMOHAIbHOM
IPUPOIOTIONB30BaHUU (COOIIOICHNE MPaBUII MOBEACHUS B MPHUPOJAE, OXPAHBI
BUJIOB, 3KOCHCTeM, Ouochepsl), COXpPAaHEHHMH COOCTBEHHOTO 3/0POBbS H
3M0pPOBbS  OKpYXarouux Jrojeil  (coOmrogeHuss Mep  NpodUIaKTUKH
3a0oneBaHmii,  oOecrieueHue  O€30MACHOCTU  JKU3HENEATEIBbHOCTH B
Ype3BhIYANHBIX CHUTYalUsX TPUPOJHOTO U TEXHOTCHHOIO XapakTepa) Ha
OCHOBE HCIMOJb30BaHUs OWMOJIOTMYECKUX 3HAHMM U yMEHHI B MOBCEIHEBHOI
KU3HU;

CO3/IaHH€ YCJOBHM i  OCO3HAHHOTO BbIOOpa  OOyYarOIIMMHCS
VUHAUBUAYATbHON o0pa3oBaTelIbHON  TPaeKTOPHH, CIOCOOCTBYIOIIEH
nocneayomeMy npoheccHoHAIBHOMY CaMOOIPEIeIeHUI0, B COOTBETCTBUU C
UHAUBUAYATbHBIMUA HHTEPECAMH U MOTPEOHOCTSIMHU PETHOHA.

OOmiee 4YHCIIO YacoB, OTBEIEHHBIX Ha M3ydyeHUE OHMOJOTHMM Ha
yriayOJIeHHOM YPOBHE CpeHero ooiiero oopa3zoBanusi, coctaniser 204 vaca: B
10 xmacce — 102 gaca (3 gaca B Hexeno), B 11 kmacce — 102 gaca (3 gaca B
HEJIEIIO).

OT6op opraHu3zalMOHHBIX (QOpPM, METOJAOB U CPEACTB OOy4YEHHS
OMOJIOTUM OCYIIECTBISACTCA C YUYETOM CHeIU(UKH €ro COoACpX aHUus WU
HAMPaBJICHHOCTH Ha MPOJOJDKEHUE Ouojormdyeckoro oOpa3oBaHUs B
OpraHHU3aIUsIX CpeaHero MpoheCcCHOHATBHOTO U BBICIIETO 00pa30BaHMS.

OO6s13aTebHBIM yCIIOBUEM TPU OOy4YeHHH OHOJOTHH Ha YIIIyOJIEHHOM
YPOBHE SIBJISIETCS MPOBEIEHUE JTabOPaTOPHBIX U MpakTU4YecKux padot. Takxke
ydyacThe  OOydalomMXcsi B  BBIIOJHEHHMM  IPOEKTHBIX M  y4eOHO-
UCCIIEZIOBATENbCKUX PAa0OT, TeMAaTHKa KOTOPBIX OMNpEAeNseTCs] y4YuTeJIeM Ha
OCHOBE HMEIOIUXCS MaTEpUAIBbHO-TEXHUYECKUX pECYpCOB M MECTHBIX
IIPUPOJIHBIX YCIIOBHUH.



COJEPKXAHUE OBYYEHUA
10 KUIIACC

ConepkaHre MPOTPaMMBI, BBIJICJICHHOE KYPCUBOM, HE BXOIUT B
MPOBEPKY rocyAapcTBEHHOM utorooi arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemenHasi Ouonorusi — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTusa Ouonoruu. buomornueckue Hayku W H3y4aeMble UMH TPOOJIEMBI.
dyHIaMeHTalIbHbIC, MPUKIAIHBIE U TIOMCKOBBIE HAay4YHBIE MCCIICIOBAHUS B
OuoI0rUu.

3HadueHue Ouonorud B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4yHON KapTuHbl Mmupa. lIpodeccun, cBs3aHHble ¢ Ouonorueil. 3HaueHue
OMOJIOTUM B TMPAKTUYECKON JAESITEIHHOCTH YEJIOBEKA: MEAUIIMHE, CEIIbCKOM
X035IUCTBE, MPOMBIIINICHHOCTH, OXPaHE MPUPO/IBI.

JdemMoHcTpanuu

[Moptpets: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y.
Hapsun, VY. I'apsen, I'. Mennens, B. . Bepuanckuun, U. I1. [laBnos, 1. U.
MeunukoB, H. U. BaBunos, H. B. Tumodeen-Pecosckuii, JIx. Yorcon, O.
Kpuxk, JI. K. bensies.

Tabmuibl u cxembl: «CBsA3b OMOJIOTHU C IPYTUMH HaykaMmny», «Cuctema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cUCTEMbI M UX U3yYeHH e

Xusble cuctembl Kak mpeaMeT uzydeHus Ouonoruu. CBONCTBA KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, IUCKPETHOCTb M IEJIOCTHOCTb,
CJIIO)KHOCTh U YIOPSIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAaMOOpraHU3aLlus,
CaMOBOCITPOM3BE/ICHUE, Pa3IPaKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOoBHM OpraHu3alyy >KUBBIX CHCTEM: MOJEKYJISPHBIA, KIETOYHBIH,
TKAHEBbI,  OPraHU3MEHHBIH,  NOMYJSLUOHHO-BUAOBOW,  HAKOCHUCTEMHBIN
(buoreoneHoTnueckuit), ouochepusiii. IIporeccrl, Mpoucxoasdie B >KUBBIX
cuctemax. OCHOBHbBIE MPU3HAKHU KXUBOTO. KHM3Hb Kak (popMa CyIIECTBOBAHHS
marepuu. Hayku, wu3ydaronime JKHMBBIE CHUCTEMbl Ha Pa3HBIX YPOBHAX
OpraHu3aluu.

N3ydyenne  xUBBIX cHCTeM. MeToapl  OMOJOTHYECKOW  HAyKH.
HabGmronenue, wu3MepeHue, OHKCHEPUMEHT, CHUCTEMaTH3allusl, METaaHaJu3.
[lonsiTve O 3aBUCHMOW W HE3aBUCHUMOM IiepeMeHHOU. IlnanupoBanue
skcniepuMmenTa. [loctaHoBka u npoBepka runore3. HyneBas runoresa. [lonstue
BBIOOPKM U €€ NocToBepHOCTh. Pa3bpoc B Ouonormyeckux naHHbIX. OlieHKa
JOCTOBEPHOCTH MOJYYEHHBIX pe3yJbTaToB. [[pHunHbBI HCKaXKE€HUS Pe3yIbTaTOB
sKcriepuMeHTa. [loHsTHe cTaTUCTUYECKOro TecTa.

JdeMoHCcTpamumn

Tabmunel u cxembl: «OCHOBHBIE NMPU3HAKU KHU3HUY, «buonormdeckue
cucrteMbl», «CBOHCTBa XUBOM Marepum», «YPOBHU OpraHU3alUHU >KUBOM
npupoip», «CTpoeHue XUBOTHON KIETKW», « TkaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opranusmay, «buoreorenosy, «buochepa», «MeTos
W3YUYEHUS )KUBOU MPUPOABD».

O6GopynoBanue: mabopaTopHoe O00OpyAOBaHWE JJII  TPOBEICHUS
HaOII0ICHUH, U3MEPEHUH, IKCITIEPUMEHTOB.

IIpakTnueckass padora «lcrnonb3oBaHuE pas3IMYHBIX METOJOB IpHU
W3YUYEHUHU JKUBBIX CUCTEM.

Tema 3. buoJiorusi KJ1eTKH



Knerka — crpykrypHO-pyHKIIMOHANBHAS eAuHUIA KUBOro. Kcropus
oTkpbITHs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopust (T.
[IBann, M. Hlneiinen, P. BupxoB). OCHOBHbIE MOJOKEHUSI COBPEMEHHOM
KJIETOYHOU TEOPUHU.

Metoapl MOJIEKYJSPHOM W KJIETOYHOW OHOJOTUM: MHUKPOCKOIHS,
xpomatorpadusi, eKTpodope3, METOJ MEUEHBIX aTOMOB, AUPPEpeHIINATIEHOE
LHEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue purcuposanHvlx
Knemok.  DNeKTpoHHass  MHUKpockonus.  Kowughoxanvmas — muxpockonus.
Bumanwvnoe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. llIBann, M. lnelinen, P. Bupxos,
K. M. bap.

Tabmuupr u  cxembl: «CBETOBOM  MHMKPOCKOI»,  «DIEKTPOHHbBIN
MHUKPOCKOIDY, «VIcTOpHs pa3BUTHSI METOLOB MUKPOCKOIITHI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl paCTUTENbHbIX,
KUBOTHBIX M OaKTEPHAIbHBIX KIIETOK.

IIpakTuyeckasi padora «l3yueHue METONIOB KJIETOYHON OHOJOTHH
(xpomatorpacdusi, anektpodopes, muddepeHnnanbHOe HEHTPUPYTHPOBAHUE,
[TLIP)».

Tema 4. Xumuyeckasi OpraHu3anus KJICTKHU

XUMHUYECKUH COCTaB KIETKH. Makpo-, MUKPO- U YIbTPAMUKPOIJIEMEHTHI.
Bona u e€ posb Kak pacTBOpUTENs, peareHTa, y4acTue B CTPYKTYpPUPOBaHUU
KJIIETKH,  TEIUIOperyiasiuuu. MuHepanbHble  BelIeCTBAa  KIETKH,  HX
O6uonorudeckas posib. Pojgb KaTHOHOB U aHMOHOB B KIIETKE.

Oprannueckue BeniecTBa KIETKU. buosornueckue noauMmepsl. benkwu.
AMUHOKUCHOTHBIM cocTtaB  OenkoB. CTpPYKTypbl OEJIKOBOW  MOJEKYJIBI.
[lepBuunas cTpykTypa Oenka, MeNTUAHAs CBs3b. BTopuuHas, TpeTUyHas,
yeTBepTUYHasl CTPYKTYyphl. JleHarypauus. CoiictBa OenkoB. Knaccudukanms
OenkoB. buonornueckue GyHKIUM 0eIKOB. [IpuoHul.

YrneBoapl.  MoHocaxapunbl,  JIucaxapuabl,  OJUrOCaXapuipl U
nonucaxapuapl. OOmM TUIaH CTpOeHHs U (PU3UKO-XMMHUYECKHE CBOICTBA
yraeBoaoB. buonorudeckue QyHKIMH YIIIEBOOB.

Jlumuger. ['mapodunsHO-THAPOdOOHBIE cBoiicTBa. Kiaccudukarus
munuaoB. Tpurnuuepunsl, Gochoaunuasl, BOCKH, cTepouabl. broioruueckue
dbyukmun aunuaoB. OOme cCBOMCTBA OMOJIOTHYECKUX MEMOpaH — TEKy4yecTb,
CIOCOOHOCTH K CaMO3aMbIKaHU IO, TTOTYITPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CtpoeHne HyKI€MHOBBIX KHUCIOT.
Hykneotunsr. [lpunmmm  xommiemeHntapHoctd.  IlpaBmio  Yapraddda.
Crpykrypa JIHK — nBoiiHas crupanb. MecTOHaxoXJIeHHUEe U OHUOJIOrHYeCcKHe
¢dyukmuu JIHK. Buast PHK. @yaknun PHK B kneTke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Mojekyie ATO.
buonornueckne ¢ynkuun AT®. BoccraHOBIeHHBIE TIEPEHOCUHUKH, WX
byHKIIMU B KIIeTKe. /[pyeue nykieozuompugocamor (HT®). CexkBeHUpOBaHUE
JHK. Memoowi eenomuru, mpancKpunmomuxu, npomeomMuxu.

CtpykrypHass  Ouonorusi:  Ouoxumuueckue u  Onodusmueckue
WCCIIEIOBAHUSI COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpbl OHOMOJIEKYI.
Mooenuposanue cmpykmypol u @QYHKYui OUOMONEKYT U UX KOMNIEKCO8.
Komnviomepnolti  Ouzaiin  u  opeanuueckuti cumme3 OUOMONEKYT U UX
HEnpUpOOHbIX AHALO208.

JdeMoHcTpanuu



Moprpersr: JI. Ilomunr, [x. Yorcon, ®. Kpuk, M. VYwuiakunc, P.
Opanknu, ©. Caurep, C. [Ipy3unep.

Jnarpammsl:  «PacnpeneneHue XUMHYECKMX DSJIEMEHTOB B HEXHUBOMU
npupoae», «Pacnpenenenne XUMHUECKUX IEMEHTOB B JKUBOU IPUPOJIEN.

Tabmunpe! u cxembl: «llepuonnueckas TadnuIa XUMUYECKUX IIEMEHTOBY,
«CTtpoeHue MoJekynbl BoAb», «BemectBa B cocTaBe OpraHu3MOBY,
«CtpoeHue Mosekyabl Oenka», «CTpyKTypbl O€IKOBOM  MOJIEKYJIBD»,
«CTpoeHue MoOJIEKyNnl  yriaeBoAoB», «CTpoeHue MOJEKyJl JUIUAOBY,
«Hyxnennossie kucnors», «Ctpoenue MosieKyibl ATD».

O6opynoBaHue: XMMHUYECKast IOcy1a 1 000pyJOBaHHE.

Jlaboparopnass paGora «OOHapyxeHHe OCIKOB C  TMOMOIIBIO
Ka4E€CTBEHHBIX PEaKIUN».

JlabopaTtopnas padora «lcciaegoBaHWe HYKIEHMHOBBIX  KHCIOT,
BBIICJIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne U GQyHKIUH KJIETKHU

Tunsl KIETOK: sykapuoTHdeckas U mpokapuotuueckas. CTpyKTypHO-
(byHKUIMOHAIbHBIE 00PAa30BaHUs KIETKH.

CrtpoeHue mpokapuoTHueckoi kieTku. KierouHas creHka Oaktepuil u
apxeii.  OCOOEHHOCTHM  CTpOEHHMsSI  reTepoTpodHONM U aBTOTPOdHOMI
MPOKAPUOTHUYECKHUX KIETOK. MecTO U poiib MPOKAapHOT B OMOLIEHO3aX.

Ctpoenne ¥ (QYHKIHOHHpPOBaHME  JYKAPUOTUYECKOM  KJIETKH.
[Inazmatuyeckass memOpana (mnasmanemMma). CTpykTypa Miia3MaTH4ecKon
MeMOpaHbl. TpaHCIOPT BELIECTB uepe3 IJIa3MaTHYEeCKyr0 MeMOpaHy:
naccuBHbI (muddy3us, obneruéHnas auddys3us), akTUBHBIN (MIEPBUYHBIN U
BTOPUYHBIM akTUBHBIA TpaHcnopt). [lomynponunaemocts MeMOpanbl. Pabora
HaTpUii-KaJIneBOro Hacoca. DHAOLMTO3: MUHOLUTO3, (aronuro3. DK30LUTO3.
Knerouynas crenka. CTpykTypa M (YHKUMH KJIETOYHOM CTEHKU PaCTEHMH,

rpuboB.
[uronnasma. I[luto3omb. LluTockener. JIBM)KEHHE  LIMTOIIA3MBI.
Opranou/s KJICTKU. OnHomeMOpaHHBIE OpTraHOUIbI KJIETKU:

suporutazMatudeckas cethb (I11C), anmapaT ["onb kK, TU30COMBI, UX CTPOCHUE
U QyHkiuu. B3auMocBs3b 0IHOMEMOpPAHHBIX OpraHOUJIOB KiIEeTKH. CTpoeHue
TPaHYJSPHOTO PETHKyIyMa. Mexanuzm umanpasnenus oeakos ¢ IIIC. Cunres
pacTBopuMbIx  OenkoB.  CuHTE3  KJIETOYHBIX  MeMmOpaH.  [maakuit
(arpanynsipHbIi) 3HAOIUIA3MATHUYECKU peTukyiayMm. CekpeTopHas (yHKIHS
anmapata lompmku. Mooupuxayus 6enxoe 6 annapame Ioavoxcu.
Copmuposka 6enxos 6 annapame I onvoxcu. TpaHCHIOPT BEIIECTB B KIIETKE.
Bakyonu pactutenbHbIx KieTok. Kiierounsrit cok. Typrop.

[ToryaBTOHOMHBIE ~OpPTaHOWABI KJIETKH: MUTOXOHJAPUH, IUIACTUIBI.
IIpoucxooicoenue ~ mumoxonopuii  u  naacmuod.  Cumbuocenes  (K.C.
Mepeckosckuti, JI. Mapeyauc). Ctpoenune u (QYHKIUA MHUTOXOHIPUA H
TUTACTH/I. [lepBuunsble, BTOPHUYHBIC u CJIOXHBIC TUTACTH/IBI
(OTOCHHTE3UPYIOMIMX 3YKApUOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JIEHKOIUIACTHI
BBICIIMX PACTEHUM.

HememOpanubie  opranouwnbl  kinetku  Crtpoenne u  (yHKUIUU
HEMEMOpPAaHHBIX  OPraHoOMAOB  KJIEeTKU. Pubocombl.  [Ipomesicymounvle
Qunramermol. MuxkpodunamMeHThl. Axmunogvle MUKpoguiamermal.
MpiiieyHble  KJIETKU. AKMUHOBble KOMNOHEHMbl HeMbIUEUHbIX —KIeMmoK.
Muxkpotpy6ouku. Knerounsrii nentp. CTpoeHue W JIBUKEHUE KXT'YTHKOB U
pECHUYEK. Muxkpotpy6ouxu LUTOIIA3MBI. LenTpuons. benku,



accoyuuposannvlie ¢ MUKpoguiameHmamuy u muxpompyooukamu. Momopnole
Oenxu.

SAnpo. Obonouka siapa, XpOMaTUH, KapHOILJIa3Ma, AIPBIIIKU, UX CTPOCHHE
u QyHKUMH. S nepHbIi 6enkoBbI MaTpukc. [IpocTpaHCTBEHHOE PacoiOKEHNE
XpoMocoM B uHTep(daszHOM sdnpe. Dyxpomamun u cemepoxpomamun. benxu
XpOMaTUHA — TUCTOHBI. JJuHamuxa s0epHoi 00010uku 8 mumose. HAoepHviii
mpancnopm.

Knerounsle BxmtoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIIETOK
9YKapuoT (pacTUTENbHOU, 5)KUBOTHOM, TPUOHOM).

JdemMoHcTpanuu

[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryuuc.

Tabmuuel 1 cxembl: «CTpoeHHE YKapUOTHUECKOW KiIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue pacTuUTeNbHOM KiIeTkn», «CTpoeHue
MHUTOXOHJIpUN», «SAapo», « CTpOeHHE MPOKAPUOTUYECKON KIIETKI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl pacTUTENbHbIX,
AKUBOTHBIX KJIETOK, MUKpPOIpEnapaThl OaKTEpUAIbHBIX KJIETOK.

JlabopaTopnass pabora «/3ydyeHue CTPOCHHS KIETOK Pa3IMYHbIX
OpPTaHU3MOBY.

IpakTnyeckas padora «/3ydyeHrue CBONCTB KJIECTOUYHON MeMOpaHbI».

JlaGopaTopnas padora «lccnenoBanue miaazMolid3a U AeIia3Moin3a B
PaCTUTENbHBIX KIIETKAaX).

IpakTuyeckass padora «M3yueHue [BWKEHHUS UUTOIUIa3Mbl B
PaCTUTENIbHBIX KIIETKaX).

Tema 6. O0OMeH BelecTB U NMpPeBpPALlIeHNE IHEPIU B KJIETKe

AcCUMWIISIIIUS M TUCCUMWJISIUSL — JIBE CTOPOHBI MeTaboiu3Ma. Turmsl
oOMeHa BeIEeCTB: aBTOTPO(HBIN U rerepoTpodHbI. YuyacTue KHUCIOpoaa B
OOMEHHBIX Tpoleccax. JHepreTuueckoe olOecredeHne KIETKH: MpeBpalieHue
AT® B oOMeHHbIX mporeccax. DepMEHTATHBHBIN XapakTep peakIui
KJIETOYHOro MeTtabonu3ma. MEpMEHTHI, UX CTPOCHHME, CBOWMCTBA M MEXaHU3M
neiictBusi.  Kodepmentsl. Otnuunst  (QepMEHTOB OT  HEOPTaHUYECKUX
KaTajan3aTopoB. belKku-akTUBATOpbl W OENKU-UHTUOUTOPBL. 3aBUCUMOCTH
CKOPOCTH (PePMEHTATUBHBIX PEAKIHI OT pa3INnYHBIX (PAaKTOPOB.

[lepBuuHBIl CHHTE3 OpPraHUYECKHWX BEIIECTB B KieTKe. PDOTOCHHTES.
AHokcueennvlil u okcueenuwili pomocunmes y o6axmepuii. Ceemocoouparowjue
nueMeHmsvl U NUSMEHMbl PeaKyuoHHo2o yenmpa. Ponb XJIOpOIIIacToB B
npoiecce ¢porocurTesa. CreroBas U TeMHOBas ¢aszpl. Pomoovixarue, Cz-, Cs-u
CAM-munvr  ¢hpomocunmesa. IlpomykTuBHOCTH (oTocuHTe3a. BimsHue
pa3IuYHbIX (PAKTOPOB HA CKOPOCTH hoTOCHHTE3a. 3HaUeHUE (OTOCHHTE3A.

XeMOCHHTE3. Paznoobpazue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUpYIOLUE OaKTepUH, Kene300aKTepuu, cepoOaKTepuu, BOJOPOIHbIC
OakTepun. 3HaUCHUE XEMOCHUHTE3A.

Anaspobnbie opranu3mbl. Buabl 6poxenust. [IpoaykTsl OposkeHuss U ux
UCIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPIaHHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTEH OOJIe3HEH.

AnpobHbIe OpTraHU3MBI. Oranbl ASHEPTreTHUYECKOTO oOMeHa.
[TogroroBuTenbHBI dTan. [ uKOIM3 — OECKUCIOPOIHOE pacIIeIICHHe
TJITFOKO3BI.

buonornueckoe  OkuciIeHHME, WM ~ KIE€TOYHOE  JbIXxaHue. Ponb
MUTOXOHJPUN B Tporeccax OHOJOTUYECKOTO OKucieHus. [lukmudeckue
peakuuu. OxucnurensHoe QochopunupoBanue. Ouepeus MmemMOPAHHO2O
epaduenma npomonos. Cummez ATD: paboma npomonnoti ATD-cunmasol.



[IpeumyiecTBa a’3poOHOro MNyTH OOMEHAa BELIECTB NEPE] aHAIPOOHBIM.
D¢ deKTUBHOCTD SHEPTETUYECKOTO OOMEHA.

JdemMoHcTpanuu

[optpetsr: Jx. Ilpuctiu, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Muruem, I'. A. 3aBap3uH.

Tabmuupt u cxembl: «®DOTOCHUHTE3», «DHEPIETHUECKUU OOMEHY,
«buocunres Oenkay», «CtpoeHue pepMeHTa», « XEMOCHUHTES.

O6opynoBaHnue: CBETOBOM MHUKPOCKOII, o0opy10BaHME JUTST
MPUTOTOBJICHHS TOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPATOB.

JlabopaTopnass padora «/3yueHHe KaTaJIUTHYECKOM AKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl WU KaTalla3bl).

Jlabopatopnasi paGora «/3yueHue ¢GepMEHTATUBHOTO PACIHICTUICHUS
MEePOKCHUA BOJOPOIA B PACTUTEIIHHBIX U JKUBOTHBIX KJIETKAX».

Jlabopatopnass paGora «CpaBHEHHE TIPOIECCOB (POTOCHHTE3a U
XEMOCHUHTE3.

JlabopaTopnas padora «CpaBHEeHHE MTPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. Hacsiencreennass muHGpopManus U peajm3anms e€ B KJIeTKe

Peakuyu wMatpuuHoro cuHte3a. [IpUHIMIT KOMIUJIEMEHTApHOCTH B
peakIusIXx MaTpUYHOrO CHMHTe3a. Peanmusariusi HacieICTBEHHON WH(OpMaIUH.
['eneTnuecknii KoJ, ero cBorcTBa. Tpanckpunuusa — maTpuuHblid cuHte3 PHK.
[IpuHIUMIIBI  TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILICIbHOCTD,
acuMMmeTpuyHOCThb. Cospesanue mampuunvix PHK 6 aykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancmsiiuss u e€ stanbl. Ydactue TpancnoptHeix PHK B OuocuHTese
Oenka. YcioBus OuocuHTeza Oenka. KoaupoBanue amuHOKUCHOT. Ponb
prubocoM B OMOCHHTE3e OelKa.

Coepemennbie npedcmagnenuss 0 cmpoeHuu 2enog. Opranusaius renoma
y TPOKapuoT M 3JYKapuoT. Perynsiuus akTUBHOCTU T€HOB Yy IIPOKApHOT.
I'mnore3a omepona (®. Xako6, XK. Mano). Monexyrapnvle mexanuzmol
aKcnpeccuu 2enog y sykapuom. Ponb xpomamuna 6 peeynayuu pabomsi 2eHo8.
Perynsuus oOMeHHBIX polieccoB B kieTke. Kiierounslil romeocras.

Bupycsl — HekneTouHble (QOpPMBI KU3HU MU OOJIUTaTHBIE Mapa3UTHL
CtpoeHue MpOCTHIX U CIOXHBIX BUPYCOB, PETPOBHUPYCOB, OakTeprodaros.
Kusnennviti yuxn J[HK-cooepocawux supycos, PHK-coodepocawux supycos,
baxkmepuoghazos. Obpamuas mpaHcKpunyus, pedepmasd, uHmezpasa.

BupycHbie 3a0oyieBaHus 4eloOBEKa, JKWUBOTHBIX, pactenmit. CIIN/I,
COVID-19, conmnanpHble 1 MEIUIIMHCKHAE TPOOIEMBI.

buoungopmamuka: ummeepayus u amanuz  OOALWIUX  MACCUBOB
(«bigdatay) cmpyxkmypuvix 6uonocuueckux oOammvix. Hanomexnonoeuu 6
ouonoeuu u meouyute. Ilpocpammupyemvie Gyukyuu 6eaxos. Cnocobwi
00CMAagKU 1eKkapcma.

JdeMoHCcTpamumn

[Toptpetsr: H. K. Konbnos, /. U. iBaHOBCKUIA.

Tabmuipr ¥ cxembl: «buocunrte3s Oenkay, «l'€HETHYECKUH KOI»,
«Bupycse», «bakrepuodarm.

IIpakTHyeckas padora «Co3naHue MOJIETU BUPYCay.

Tema 8. ’Ku3HeHHBIH IUKJ KJICTKH

Krnerounsrii mukin, ero mepuoanl u peryisinusa. MaTtepdaza m muros.
Oco0OeHHOCTH MPOIIECCOB, MpOoTeKaromuXx B nHTepdasze. [loaroroBka KieTku K
nenenuto. IlpecunreTnyeckuid (MOCTMUTOTUYECKHI), CHUHTETHUYECKUH U
MOCTCHHTETHYECKUN (TPEMHUTOTUYCCKUI ) TIEpUO Ikl HHTEP(hA3HI.



Marpuunsiii cunre3 JIHK — permmmkanms. [Ipunnuns! permukanuun JJHK:
KOMIUIEMEHTAPHOCTh, ITOJTYKOHCEPBATUBHBIN CHUHTE3, AHTUIIAPAIUIECIBHOCTD.
Mexanusm permukanuu JJHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl
U TejroMmepasza. XpPOMOCOMHBIN HAOOp KIETKU — KapuoTwm. JUMIouaHbId U
rarionHbIl  Habopsl XpomocoM. ['omonoruynsie xpomocoMbl. [lonoBbie
XPOMOCOMBI.

[enenne knetkn — mutTo3. CTaguu MUTO3a W MPOUCXOISAIINE B HUX
mpoueccel. Tunbel Muroza. Kapuokune3 u nurokuHe3. buonormueckoe
3HAYEHHUE MUTO3A.

Perymsiiust  muToTHUeckoro  mmkia  kietku.  [Iporpammupyemas
KJIETOYHAsi TMOEeJb — arnomnTo3.

Krnerounoe a51po, XxpoMocoMbl, PyHKIMOHATbHAsI T€HOMUKA. Mexanuzmol
npoaugepayuu, ouggepenyuposxu, cmapenus u udenu kiemok. «L{ugposas
K1emxkay — buoungpopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIeMKU.

JdemMoHcTpanuu

Tabmuupl u cxembl: « KU3HEHHBIN UK KIETKW», «MuTo3y», «CtpoeHue
xpomocom», «Permukanusa JTHK.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKporpenaparsl: «MuTo3 B
KJIETKaX KOpEIIKa JIyKay.

JlabopaTopnass  pabdora «M3ydyeHue XpoMOCOM Ha  TOTOBBIX
MHKpOIIpenaparaxy.

JlabopaTtopnas padora «HabGmogeHue MuUTO3a B KJIETKaXx KOHYHKA
KOpeIika JyKa (Ha TOTOBBIX MUKpOTIpenapaTax).

Tema 9. Ctpoenue n GyHKIIMU OPraHU3MOB

buonornueckoe paszHooOpaszue OpraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOT'OKJIETOYHBIE OPraHU3MBI.

OcoOeHHOCTH  CTpOEHUSI U  JKU3HENEATEIbHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrepuu, apxeu, OJHOKIETOYHbIE T'pHUOBI, OIHOKIETOUYHBIE
BOJIOPOCIIH, Ipyrue NpOTUCThI. KOJIIOHNAaNbHBIE OpraHU3MBI.

B3anMocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHHW, OpraHbl U
cucTeMbl opraHoB. OpraHusm Kak enHoe 1esnoe. ['omeocras.

Tkanm pacteHuil. THIIBI pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOASIIAsA, OCHOBHAs, MexaHnueckas. OCoOOEHHOCTH CTpOEHHUS,
(GyHKIUN U pacloNoXKeHUs TKaHEeH B opraHax pacTeHUN.

TkaHM )KUBOTHBIX U YEJIOBEKA. THUIIbI )KUBOTHBIX TKAHEW: SIUTENNAIIbHAS,
COEIMHUTENbHAS, MbIlIeyHasi, HepBHasi. OCOOEHHOCTU CTpoeHus, QYyHKIUN U
pacIIOIOKEHNS TKAHEW B OpraHax KUBOTHBIX M YEJIOBEKa.

Oprassl. BereratuBHble U T€HEpaTUBHBIE OpraHbl pacTeHuil. Opransl U
CUCTEMBl OPIraHOB JKMBOTHBIX U desnoBeka. (DyHKIUUM OpPraHOB M CHCTEM
OpTraHoB.

Omnopa Tena oprann3moB. Kapkac pacrenuii. CkeneTsl OTHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapykHbIil U BHYTpeHHUM ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEH.

JIB>keHne oOpraHu3MoB. JIBH)KEHHE OJHOKIIETOYHBIX OPraHU3MOB:
aMEOOMaHOE, IKI'YTHMKOBOE, pECHHYHOEC. JIBM)KEHHE  MHOTOKJIECTOYHBIX
pacTeHHUii: TPONU3Mbl U HACTUU. J[BUKEHHWE MHOTOKJIETOYHBIX XUBOTHBIX H
YelioBeKa: MbllieuHas cucreMa. Pednexc. CkeneTHble MBITIIB U UX padoTa.

[Iuranue opranuzmoB. IlornomieHue BOABI, YIJIEKUCIOTO Ta3a U
MUHEpaJbHBIX BEUIECTB pacTeHUusAMHU. [IuTaHue XMBOTHBIX. BHyTpUnonocTHOe
U BHYTPUKIETOYHOE mnuileBapeHue. lIuTtaHue mNO3BOHOYHBIX KUBOTHBIX.



Otnensl  NUIEBapUTENBHOTO  TpakTa.  [luieBapuTenbHBbIE  KEJIE3BI.
[InmeBapuTenbHas CUCTEMA YENOBEKA.

Jpixanue opranu3moB. JlpixaHue pacteHuid. JlpIxaHWe KUBOTHBIX.
Hud¢y3us razoB yepes MoBepXHOCTh KieTKkU. KoxHoe npixanue. JlprxarenpHas
nmoBepxHocTh. JKabGepHoe u né€rouHoe pixaHue. JIpIXxaHWe MO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOKHEHUE CTPOCHHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXarenbHas cucrtema 4denoBeKa. MexaHu3M
BEHTWIALIMM JIETKUX Yy NTHI WM MJIEKONUTAIOMMX. Perynsuus apIxaHus.
JlpixaTenbHble 00BEMBI.

TpaHcnopT BEHIECTB y OpraHu3MoOB. TpaHCIIOPTHBIE CUCTEMBI PACTEHHIA.
Tpancnopr BemecTs y XUBOTHBIX. KpoBeHOCHass cucrtemMa W €€ OpraHsbl.
KpoBeHocHass cucremMa TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepaile,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyrum kpoBooOpaiieHus. DBOJIIOIHUOHHBIC
YCIIOKHEHHSI CTPOCHHUST KPOBEHOCHOM CHUCTEMBbI MO3BOHOYHBIX KHUBOTHBIX.
Pabota cepaua u e€ perynsimusi.

Brinenenne y opranusmoB. Beinenenuwe y pactenuid. Beiaenenue y
KUBOTHBIX. CoOKpaTuTenbHble Bakyosd. Opranbl BbAeNeHUA. PuiabTpanus,
cekpenusi W 0OpaTHOE BcachlBAaHHWE KaK MEXaHU3Mbl pabOThl OpPraHOB
BbliesieHHs. CBsI3b TOJIOCTM Tejla C KPOBEHOCHOM U BBIIEIUTEIbHOU
cucteMaMi. BpiJieieHne y TO03BOHOYHBIX >KMBOTHBIX M 4esoBeka. [loukw.
Crpoenue u pyHkimonupoanue Heppona. OdbpazoBaHuE MOYH Yy YEIOBEKA.

3ammTa y OpraHu3MoB. 3alluTa Y OJHOKJIETOYHBIX OpPraHu3MoB. CIOpHI
OakTepuil M LHUCTHI MPOCTEUINUX. 3allUTa y MHOTOKJIETOYHBIX PaCTEHUH.
Kyrukyna. CpencrBa nacCUBHOM U XUMHUYECKOW 3aIUThl. DUTOHINBI.

3ammra y MHOTOKJIETOUYHBIX JKUBOTHBIX. IIOKpOBBI M MX NPOU3BOJHBIE.
3amura opranuzma ot 6osnesznell. UMMmyHHas cuctema yenoBeka. Kietounsiit u
TYMOpaJIbHBI UMMYHUTET. BpokIE€HHBI ¥ IPUOOPETEHHBIN CcIeIU(DUUSCKHII
UMMYyHUTET. Teopus KIoHaIbHO-celeKTuBHOTO MMyHuTeTa (I1. Dpnux, @. M.
bepuer, C. ToneraBa). BocnamuTenpHble OTBETHl OpraHu3moB. Poib
BPOKIAEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

Pazgpaxxumocts u perymsiiuss 'y opraHu3moB. Paznpaxkumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpaxxumoctb U peryisnus y
pacteHuil. PocToBbIe BelllecTBa U UX 3HAUYCHHUE.

HepBhast cucrema u peduexkropHast peryisuus y >KMBOTHbIX. HepBHas
cucteMa U €€ OTIEeNbl. DBOJIOMUOHHOE YCIOXHEHUE CTPOCHHUS HEPBHOMU
CUCTEMBI y >KMBOTHBIX. OTIENbl FOJIOBHOIO MO3ra MO3BOHOYHBIX JKUBOTHBIX.
Pedrnekc u pednexropnas ayra. besyciioBHbIe 1 yCIOBHbBIE peIIEKCHI.

I'ymopanbHass perynsiiuss ¥ SHOOKPUHHAs CUCTEMa JKUBOTHBIX U
yenoBeka. JKene3bl SHIOKPUHHOM CHUCTEMBI W HMX TOpMOHBL JleiicTBue
TOPMOHOB. B3aMMOCBsI3p HEPBHOM M SHIOKPUHHOM cucTeM. ['umoramamo-
runoduszapHas cucrema.

JdeMoHCcTpamumn

[Toptper: U. I1. [1aBnos.

Tabmumer u cxembl: «OMHOKIETOYHBIE BOJAOPOCIN», «MHOTOKIETOYHbBIE
Bojopociny, «bakrepun», «lIpocreitmmne», «OpraHbl IBETKOBBIX PACTEHUID,
«CucremMbl OpraHoB TIIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», « Tkanu pactenui», «Kopaessie cucremb», «CTpoeHue cTediisy,
«CTpoeHue NUCTOBOM MIACTUHKNWY, « TKaHU KUBOTHBIX», «CKeNeT ueaoBeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucreMa», «JlpixarenbHas
cucrema», «HepBHas cucrema», «Koxa», «MpbllieuHas cucremay,
«BpigenurenpHas cucteMa», « QHIOKPUHHAS cucTeMay, «CTpOeHUE MBIIIIbD,



«Ummynuter», «Kumeunononoctusle», «Cxema TMHUTAHUS  PACTCHUII,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKHUBOTHBIX», «CTpO€HHE THUIIPHDY,
«Ctpoenune 1utaHapumn», «BHyTpeHHEEe CTPOCHHUE [IOXKIIEBOTO  UEPBS»,
«HepBHas cuctema prid», «HepBHas cuctema nsarymkn», «HepBHas cuctema
npecMmbikaronuxcs», «HepBHas cucrema nrTuny, «HepBHas cucrema
MJIEKOMIUTAOMINXY, «HepBHas cuctema dyenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOU MHKPOCKOII, MHUKpOITIpEnapaTsl
OJIHOKJIETOYHBIX  OpPraHM3MOB,  MHKPONpPENapaTbl  TKAHEH, PAKOBHHBI
MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, WIJIOKOXKHX, JKHBBIE SK3EMIUISPHI
KOMHATHBIX pAaCTeHUM, TepOapuu pacTeHUd pPa3HBIX OTJEIOB, BIAXKHBIC
npenapaThl KUBOTHBIX, CKEJIETHI MO3BOHOYHBIX, KOJUJICKIIMH OECrO3BOHOYHBIX
KUBOTHBIX, CKEJIET 4YeJOBEKa, 000pYyAOBaHHUE ISl JEMOHCTPAIIMHM TTOYBEHHOTO
¥ BO3AYILIHOTO MUTAHUS PACTEHUH, pACIICIUICHUS Kpaxmayia W OeTKOB TOJ
neicTBrueM (QepMeHTOB, OOOpyJOBaHUE Jis JEMOHCTPAIIMU OIBITOB IO
W3MEPEHHUIO JKM3HEHHOM €MKOCTH JIETKMX, MEXaHU3Ma JbIXaTeIbHbIX
JIBH>KECHUW, MOJIENIA TOJIOBHOTO MO3Ta Pa3INnyHbIX KUBOTHBIX.

JlabopaTtopunas padora «/3yueHue TKaHeW pacTECHUI.

JlabopaTropHas padora «/3yueHue TKaHEW )KUBOTHBIX.

JlabGopaTtopnas padora «/3ydyeHue opraHoB LIBETKOBOTI'O PACTECHUS.

Tema 10. PazmHoKeHue 1 pa3BUTHE OPraHM3MOB

®opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecrionoe (BKJIOYas BET€TaTHBHOE)
u TmosoBoe. Buapl 0Oecmosioro pa3MHOXKEHUS: TOYKOBaHHUE, CHOPYIISAIUS,
(dbparmeHTanus, KIOHUPOBAHHUE.

[TonoBoe pazmuoxeHue. [lonoBsie kneTku, nuiam ramersl. Meito3. Ctaguu
meiiosza. IloBegenue xpomocom B meiose. Kpoccunrosep. buonoruueckuii
CMBICJI M€H103a U MOJ0BOT0 Ipolecca. Meilo3 u ero MecTo B dKU3HEHHOM ITUKJIE
OpraHU3MOB.

[IpenzapoabiieBoe pas3Butue. l'ameroreHe3 y KuUBOTHBIX. I[losoBbie
xene3bl. OOpa3oBaHMe W pa3BUTHE TMOJOBBIX KieTok. CrepmaroreHe3 u
ooreHe3. CTpoeHHE MOJIOBBIX KIETOK.

OmnonoTBOpeHre MW 3MOPHOHAIBHOE pPAa3BUTHE >KUBOTHBIX. CrHoOCOObBI
OILUIOJOTBOPEHHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayansHOoe pa3BUTHE OPraHW3MOB (OHTOTeHE3). DOMOPHOIOTHS —
HayKa O Pa3BUTHH OPTaHU3MOB. Mopgocene3 — 0OHa u3 21a8HbLIX Npooiem
ambpuonocuu. Konyenyus mopghocenos u mooderu mopgoeenesa. Cramuu
sMOpuoreHe3a >KMBOTHBIX (Ha mpumepe Jsrymku). JpoGnenue. Tumbl
npobnenusi.  JemepmunuposanHoe U HeOepMUHUPOBAHHOE  OpoObieHuUe.
bracmyna, muner 6nacmyn. OcoOCHHOCTH APOOJICHHS MJIICKOITMTAIOIIUX.
3apoJbIllIeBbIe JIMCTKU (TracTpyJiAlMs). 3akiaJka OpraHoB W TKaHEW U3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BIMsSHME YacTel pPa3BUBAIOIIETOCS
3apojipiiia (AMOpHUOHANIbHAS UHIYKITUS ). 3aKIIajKa TUIaHa CTPOCHUS )KUBOTHOTO
KaK pe3yJbTaT MEPApPXUUYECKUX B3aWUMOJCHUCTBUN TeHOB. BiusHue Ha
HMOpPUOHAIILHOE PAa3BUTHUE PA3IUYHBIX (PAKTOPOB OKPYIKAOIIEH CPEJIbl.

Poct u pazBurue xuBoTHbIX. [locTomOpuonanbpHbii iepuoa. [Ipsmoe u
HempsiMoe pas3BuTue. Pa3Butme ¢ Meramopdo3oM y OECHO3BOHOYHBIX H
IMO3BOHOYHBIX JKMBOTHBIX. bHoOnOrnueckoe 3Ha4YeHUE IPSMOro M HEMPSMOro
pPa3BUTHSA, UX pAaCIPOCTpPaHEHUE B Mpupoje. Tumbl pocta KUBOTHBIX. DakTOpbI
PETYISIIMM  pOCTa KUBOTHBIX M uenoBeka. CTaguu MOCTAIMOPHUOHAIBHOTO
pa3BUTHUSA Y )KUBOTHBIX U yenoBeka. [lepuoasl oHTorenesa uenoneka. CtapeHue
U CMEPTh KaK OMOJIOTUYECKUE TIPOIECCHI.



Pasmuoxxenue u paszputue pacteHuit. ['ametrodut u cnopodurt. Meito3 B
KU3HEHHOM IuKJe pacteHuil. OOpa3oBaHue CHOp B IMpolecce Meno3a.
['amerorenes y pacteHuil. OIUIOIOTBOPEHHE W Pa3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. J|BOHMHOE OIJIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y pPa3BUTHE CEMEHMU.

MexaHu3MBI PEryJIsINA OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmunel u cxembl: «BereratuBHoe pasmHOkeHHe», « Tumbl Oecroyioro
pa3MHOXKEHUs», «Pa3sMHOXKEHHE XJTaMUIOMOHAIb», «Pa3MHOKEHUE IBIIICHBDY,
«Pa3MHOXKeHHe  THApPBDY, «Meno3», «XpoMocoMbl»,  «l'ameToreHes»,
«CTpoeHue SIMUEKIETKH U criepmaTo3ouaa», «OCHOBHBIE CTaIU OHTOTEHE3a»,
«IIpsimoe u Hempsimoe pa3ButTue», «Pa3zButme Maiickoro xyka», «Pa3zputue
capaHumn», «Pa3BUTHE JSATYHIKW», «/{BOMHOE OIUIOJOTBOPEHUE Yy ILIBETKOBBIX
pacteHuit», «CTpO€HME CEMSH OJHOJOJIBHBIX W JBYAOJBHBIX pPAaCTCHUW,
«KM3HEHHBI IIMKI MOPCKOM KamycTb», <OKU3HEHHBIH LUK MXay,
«OKW3HEHHBIN IUKJT TAaNOPOTHUKAY, <« KM3HEHHBIN ITUKII COCHBD.

OO6opyaoBaHue: CBETOBOM MHUKPOCKOI, MUKpPOIIpEnapaThl SUIICKIECTOK U
CIIEpMATO30U0B, MOJIETb «IMKIT pa3BUTHS JATYILLIKK.

JlabopaTopnass padora «/3yueHHe CTpPOEHUS TIOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax».

IIpakTnyeckas padora «BbIsABIECHUE MPU3HAKOB CXOJICTBA 3apOAbILICH
MTO3BOHOYHBIX KUBOTHBIX).

Jlaboparopnasi padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUS BBICIINX
pacTeHUN».

Tema 11. 'eHeTuka — HaAyKa 0 HACJIEACTBEHHOCTH W M3MEHYMBOCTH
OPraHu3MOB

Ucropus cTaHOBIIEHHS W pPa3BUTUSl T€HETHUKU Kak Hayku. Paboter T
Mengens, I'. ne @pusa, T. Moprana. Poib 0T€4eCTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Paboter H. K. Konsiiora, H. 1. BaBunora, A. H. benosepckoro, I
J. Kapnieuenko, 0. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKHE IIOHATHS MW CHUMBOJIBI. ['OMOJOTrMYHBIE
XPOMOCOMBI, aJUIEJIbHbIE I'€HbI, AIbTEPHATUBHBIE NMPU3HAKU, JOMUHAHTHBIA U
PEIECCUBHBIN MPHU3HAK, TOMO3UTOTA, T€TEPO3UT0Ta, YUCTAsl JTUHUS, THOPUIBI,
reHotur, (enotun. OCHOBHbIE METOJBI TEHETHUKH: THOPHI0IOTHYECKHIA,
LIUTOJIOTUYECKUN, MOJEKYISIPHO-T€HETUYECKH.

JdeMoHCcTpamumn

[Toptpetsr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W.
Basunos, A. H. benozepckuii, I'. 1. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabmuiel 1 cxembl: «MeTobl TeHETUKNY, «CXeMBbI CKpEITUBAHUY.

JlaGopaTopnass pabora «/[po3oduna kak OOBEKT T'€HETHUECKHX

HCCIIEIOBAHUIY.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Mounorubpuanoe ckpemuBanue. [lepBwiii 3akoH MeHmenss — 3aKoH

ennHooOpasus TUOPUIOB MEpBOro MokosieHus. [IpaBuwiio JOMHUHUpPOBAHUS.
Bropoii 3akoH Menzenss — 3aKOH pacuieIyieHusl Npu3HakoB. L{urtonornueckue
OCHOBBI MOHOTHOPUIHOTO CKpEIMBaHUs. [ UMOTe3a YNCTOTHI rameT.
Ananuszupyroiiee CKpEILIUBaHUE. [IpomexyTOUYHBIH Xapakrep
HacienoBaHus. Pacierienre npu3HakoB IPH HEMTOJIHOM JIOMUHUPOBAHUH.



JurubpunHoe ckpemmuBaHue. Tpernil 3akoH MeHaens — 3aKkoH
HE3aBHCHMOI'O0  HACJIEJOBAaHWs  IpU3HAKOB.  [luTomormueckue  OCHOBBI
JTUTHOPUIHOTO CKPEILMBAHMSL.

CuennenHoe HacinenoBaHue mnpusHakoB. Paboter T. Moprana.
CuemuieHHOE HaclleIOBAHME T'€HOB, HApYILUCHUE CLCIUICHUS MEXKIy T'€HaMHU.
XpOMOCOMHAs TEOPHsI HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXAHU3M ONPEAEICHHs  IOJa.
AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbINI U reTepOraMeTHBIA ITOJI.
['eneTnyeckass CTpyKTypa HOJIOBBIX XpoMocoM. HacnenoBanue mNpu3HAKOB,
CLEIJICHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. [lnelorponuss — MHOXECTBEHHOE
nercTBUe reHa. MHOKECTBEHHBIM ajlIeIn3M. B3amMojaeilicTBHE HeaIeabHBIX
reHoB. KoMmmieMeHTapHocTh. Onuctas. [lonumepus.

['eneTnyecknii KOHTPOJIb Pa3BUTHS PACTCHUH, )KMBOTHBIX U YEJIOBEKaA, a
TaKkke (PU3MOJOTMYECKUX MPOLECCOB, MOBEACHUSI M KOTHUTUBHBIX (DYHKLHM.
'enernueckue MeXaHU3Mbl CHMOMOreHE3a, MEXaHU3Mbl B3aUMOACHCTBUS
«XO3MH — Tapa3suT» U «XO3IUH — MHUKpoOMOM». ['eHeThyeckue acreKThl
KOHTPOJISI U MU3MEHEHMs HACIEIACTBEHHOM MH(POPMAIMU B MOKOJICHUAX KIIETOK
Y OpPTraHU3MOB.

JdemoHcTpannu

IToprpersr: I'. Mennens, T. Mopras.

Tabmuner u cxembl: «llepBblii 1 BTOpoi 3akoHBl Mennens», «Tperuit
3ak0H  Mennens»,  «AHamusupyromiee — ckpemuBaHue»,  «HenomHoe
JOMUHHMpOBaHHE», «CLENJIeHHOe HAacel0BaHUE IMPU3HAKOB Y Ap030(UiIbD»,
«l'eneruka mnona», «Kapuotun uenoseka», «Kapuorun apozoduis»,
«Kapuotun nrune», «MHOXKECTBEHHBIM —amenusm», «B3anMonencTsue
TEHOBY.

OOGopynoBaHue: MOAENb JUIsl JIEMOHCTPALlUM 3aKOHOB €AMHO00pasus
ruOpUIOB IEPBOrO0 MOKOJEHMsS] M PaCIICMJICHHUsS IPU3HAKOB, MOJENb IS
JEMOHCTpAIMM 3aKOHA HE3aBUCHMOI'O HACJIEAOBAHMS IIPU3HAKOB, MOAEIb UL
JIEMOHCTpPAILMK CLIETUIEHHOTO HACJIeI0BaHUs IPU3HAKOB, CBETOBOW MUKPOCKOII,
MHKponpenapar: «J{pozodpunar.

IIpakTuyeckas padora «V3ydyeHue pe3yJabTaTOB MOHOTMOPHUIHOTO
CKpEILUBAHUS Y APO30(UIIBD).

IIpakTuueckass pabGora «l3yuyeHue pe3ysnbTaTOB JAUTHMOPUIHOTO
CKPEILUBAHUS Y APO30(UIIBD).

Tema 13. 3aK0HOMEpPHOCTH H3MEHYMBOCTH

B3aumopelictBue reHoruna u cpeapl npu (GopMHpOBaHMU (EHOTHUIA.
N3MeHunBOCT NpHU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHBIE ITPU3HAKH.
Buibl ©3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS.

MoaudukanuonHas H3MEHUYUBOCTh. Poib cpensl B (GopMHpoBaHHU
MOJIU(UKAITUTOHHOM WU3MEHUYNBOCTH. Hopwma peakuuu IPHU3HAKA.
Bapuauunonnsiii pan u BapuanmonHass kpupas (B. Moranncen). CBoiicTBa
MOJIU(UKATUOHHON U3MEHYUBOCTH.

T'eHoTunmueckas NU3MEHYUBOCTD. CaoiicTBa T€HOTUITNYECKOU
W3MEHYMBOCTH. BHIBI T€HOTUIIMYECKONH HW3MEHUYMBOCTH: KOMOMHATHBHAS,
MyTallMOHHAas.

KomOnHaTnBHAsS M3MEHUMBOCTH. MeH03 M TIOJIOBOHM IMPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMUBOCTU. PoOJb KOMOWHATUBHOU W3MEHUYUBOCTU B
CO3JJaHUU T€HETUYECKOI0 pa3HOOOpa3us B Ipejieiax OJJHOTO BU/IA.



MyTanmonHas U3MEHUYMBOCTh. BUIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE MW UWHAYLHMPOBAHHBIE MyTaluW. SaepHble U
nuToriazMarudyeckue  Mytanud. ComaTH4YecKMe W TOJOBBIE  MYTallUH.
[IprurHBI BO3HUKHOBEHUSI MyTalMil. MyTareHsl U UX BIUSHHE HA OPTAHU3MBI.
3aKOHOMEPHOCTH MYTAallHOHHOT'O MPOIECCA. 3aKOH TOMOJIOTHYECKUX PSIIOB B
HacneacTBeHHor maMmenunBoctu (H.W. BaBuno). BHesgepHas u3mMeHYMBOCTh
M HACJICACTBECHHOCTb.

Onueenemuka U 3SNUSEHOMUKA, pPONb ONUSEHEMUYECKUX ¢Hakmopos 6
HACIe008aHUU U USMEHYUBOCMU (PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmuubpl u cxembl: «Buabsl u3MenunBocTH», «MoaudukanuoHHas

W3MECHUYHMBOCTD), «KomMmOuHaTnBHas W3MECHUYHBOCTDLY, «Meiosy,
«OmnogorBopenney, «l'eHeTnueckue 3abosieBaHus ueloBeKa», «Bumbl
MyTaLnm».

O6opynoBaHue: >kuBble M repOapHble HSK3EMIUISIPbl  KOMHATHBIX
pacteHuii, pucyHku (¢ororpadum) KHUBOTHBIX C pa3IMYHBIMU BUIAMU
W3MEHUYHUBOCTH.

JlaGopaTropHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MoAU(UKAITMOHHOW u3MeHUYMBOCTH. [locTpoeHHME BapHAIlMOHHOTO psiaa U
BapUaAllMOHHOW KPUBOI.

IIpakTuyeckass padora «Mytanuu y Jpo30oduibl (Ha TOTOBBIX
MUKpoTMpernaparax).

Tema 14. I'eHeTnka 4en0Beka

Kapuotun 4enoseka. MexayHapoaHas MporpaMma HCCIIE€IOBAHMS
reHoMa 4esjoBeka. MeTo/bl U3yuyeHUs] TEHETUKHN YEJIOBEKa: Te€HEalOrn4eCKui,
OJIM3HELIOBBIH, LUTOr€HETUYECKUM, MONYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIIpHO-TeHeTHUeCKUd.  COBpEMEHHOE  ONpEAENIEHHE  T'eHOTHMA:
[IOJIHOTEHOMHOE CEKBEHUPOBAHUE, TIE€HOTUIMPOBAHME, B TOM UHCIE C
nomorisio [11[P-ananuza. Hacnencreennsie 3a601eBanus yeiaoBeka. [ eHHbIE U
XpOMOCOMHBIE ~ OoJle3HM  4yenoBeka. bone3Hm ¢ HacleICTBEHHOMN
IIPEAPACIIONOKEHHOCTHIO. 3HaueHue MEIUILINHCKOM TE€HETUKHU B
NPEIOTBPAILIEHUN U JICYCHUH TeHEeTHYeCKNX 3a00JieBaHMi yesnoBeka. Meauko-
T€HETUYECKOE  KOHCYJIbTUPOBAHHUE. CTBOJIOBBIE  KJIETKH. [Tonsarue
«TEHETUYECKOTO Tpy3a». OTHYECKHME AacHeKThl HCCIeoBaHUNH B o0nacTu
pEeOaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (QakToOpbl MOBBIIIEHHOW YYBCTBUTEIHLHOCTH YEJIOBEKa K
¢uznueckoMy W XMUMHYECKOMY 3arps3HEHUI0  OKpY)KawlIleil  cpeibl.
I'eneTnyeckas npeapacnoioKEHHOCTh YEIOBEKA K MaTOIOTHUSIM.

JdeMoHCcTpamumn

Tabmuner u  cxembl: «Kapuotunm uyenoBekay, «MeTOabl U3YUYEHUS
TeHETHKU YelloBeKay, «[ eHeTnueckue 3a00JIeBaHMs YETIOBEKAY.

IpakTHyeckas padora «CocTaBlieHHE U aHAJIU3 POJOCIOBHONY.

Tema 15. Cesnekuusi OpraHu3MoB

JlomecTuKaluss U celeKuus. 3apoKJIEHUE CENEKIMH U JOMECTHUKAIUU.
Yuyenne H. W. BaBunoBa o IleHTpax NpOUCXOXKACHUS W MHOTO00pasus
KYJIbTYPHBIX pacTeHUW. Poib cenexkuuu B CO31aHUU COPTOB PACTEHUM U MTOPOJ
KUBOTHbIX. CoOpT, mNoOpoja, MMTaMM. 3aKOH TOMOJIOTUYECKHX psJOB B
HacjeacTBeHHOM wu3MeHunBoctd H. WM. BaBunoBa, ero 3HaueHue s
CEJIEKLIMOHHOM pabOThI.



Metoabl cenekimoHHOM paboThl. VICKyCCTBEHHBIH OTOOpP: MAacCOBBIA U
WHIUBHUAYaIbHBIM.  OJTanmbl  KOMOWHAIIMOHHOW  cenekuuu. Mcmbitanue
Mpou3BoAUTENEH MO MOTOMCTBY. OTOOp MO T€HOTHIYy € IMOMOIIBIO OLEHKU
(¢eHoTHIAa MOTOMCTBA M OTOOP MO TeHOTUIYy ¢ momolkko aHanuza JJHK.

HckyccTBeHHBIT MyTareHe3 Kak METOJ  CENEKIMOHHOW  paloThl.
PanmpanvOHHBIN M XMMHYECKHMM MyTareHe3 Kak MCTOYHHK MyTauud y
KyJIbTYpHBIX (OpM Opranu3MoB. Vcmonp30BaHNE TEHOMHOTO PEIaKTUPOBAHUS
1 MeTo/10B pekomMOuHaHTHBIX JJHK 115 momydenus ucxoaHoro Marepuania Jjist
CEJICKLIHH.

[Tomyuyenue MOJIUTIIIOUOB. BuyTtpuBnnoBas TUOpUIU3AITHL.
brnuskoponcTBeHHoe  ckpemiuBaHue, WM UHOpuauHr. HepojactBeHHoe
CKpeluBaHue, uiau ayropunuur. I'etepo3uc u ero npuuunsl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rudpunuzanus. [Ipeononenue 6ecroans
MEXBHJIOBBIX THOPUIOB. JIOCTIKEHMSI CEJNEKIMM PACTEHUU W IKUBOTHBIX.
«3enénas pegonroyusy.

CoxpaHeHHUE U U3YUYEHHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHI
M WX JUKUX POJWYEH g CO3JaHUs HOBBIX COPTOB M THOPUIIOB
CEIIbCKOXO35MCTBEHHBIX KYyJIbTYp. H3yuenue, coxpamenue u ynpaeieHue
2CHEeMUYECKUMU — Pecypcamu  CeNbCKOXO3AUCMEEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YeNax YIYYUleHUs CYWecmeylowux U CO30aHus HOBbIX NOpoo,
JUHULL U KPOCCO8, 6 MOM Yucle C NPUMEHEHUeM COBPEMEHHbIX Memo0o8
HAYYHbIX UCCIe008AHUU, Nepedo8blX el U NepCneKmuEHbIX MexHoN02U.

JdemoHcTpannu

[Toptpetrsr: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, I1. I1.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, . K. benses.

Tabmunpt u  cxembl: «LleHTppl NPOUCXOXKACHUS U MHOro0Opas3us
KyJIbTYPHBIX PacTE€HUI», «3aKOH TOMOJOTMYECKHUX PAIOB B HACIEACTBEHHOMU
U3MEHYUBOCTH», «Metonpl cenekuuny, «OtnanéHHas TrUOpUAN3ALULY,
«MyTtarenes».

JlaboparopHasi padora «/3ydyeHue COPTOB KyJIbTYpPHBIX PAacCTEHHl U
NOPOJ TOMAIIHUX KUBOTHBIX).

JlabGopaTtopuas padora «/3ydeHue METOIOB CEIEKIIUU PACTCHUI.

IIpakTHyeckas padora «IIpuBuBKa pacTeHUN.

Ikekypensi «OCHOBHBIE METOJIbI U JOCTHIKEHHS CEJIEKIUN PACTEHUN U
KUBOTHBIX  (HAa  CEJIEKIIMOHHYIO  CTaHIMIO,  IUIEMEHHYI0  depmy,
COpPTOMCIIBITATENIbHBIA Y4aCTOK, B TEIUIMYHOE XO34WCTBO, B JaOOpaTOpHIO
arpOyHUBEPCUTETA UM HAYYHOTO ILIEHTPA)».

Tema 16. buorexnoJiorust 1 CHHTeTHYeCKasi OMOJIOT Ul

OOBeKTHI, UCTIONb3yEMbIE B OMOTEXHOJIOTUU, — KJIETOYHBIE M TKAHEBBIC
KyJIbTYypbl, = MHKPOOPTaHM3MbI, WX  XapakKTepUCTHKA. [paguimoHHas
OMOTEXHOJIOTHUS: XJIeOOMeueHue, TOMyuYeHHEe KHCIOMOJOYHBIX MPOIYKTOB,
BUHOZeNnue. MukpoOuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTUYECKUX
texHonorui. [IponsBoicTBO O6enKa, aMUHOKUCIIOT U BUTAMUHOB.

Co3naHne TeXHOJOTHM U UHCTPYMEHTOB IIEJI€HANPABICHHOTO U3MEHEHUS
U KOHCTPYHPOBAHUS TE€HOMOB C LEIbI IMOJYy4YEHUs OPraHU3MOB M HX
KOMIIOHEHTOB, COZIepIKaIINX HE BCTPEUAOLIMECS B IpUpOJIE
OMOCUHTETUYECKHE ITyTH.

Knerounas naxxenepusi. MeToasl KyJbTYpbl KIETOK U TKAHEW PACTEHHUUN U
KUBOTHBIX. KpumoOGanku. Comaruyeckas THOpUAM3AIUMS U COMATHYCCKUI
smbOpuorenes. Vcrnonp30BaHUE TAIJIOUIOB B CENICKIMH pacTeHuil. [lonyuenue
MOHOKNOHANbHbIX — AHMUME. Hcnonvzosanue  MOHOKIOHANbHBIX U



NOMUKTIOHANbHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OILIOJOTBOPEHHE.
PexoHCTpyKIIMS ~ AMIEKIETOK W KIOHMPOBAaHUE JKMBOTHBIX. Meton
TPAHCIUIAHTALUH SIIEP KIETOK. TexHono2uu 0300po6nenus, Ky1bmusuposanus u
MUKPOKIIOHATIbHO20 PA3SMHONCEHUSA CENIbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpOMOCOMHAsl M T€HHas WH)KEHepus. VICKyCCTBEHHBI CHHTE3 I'€Ha M
KoHcTpyupoBanue pekoMOuHaHTHbIXx JHK.  Cozoanue  mpanceennvix
opeanusmos. JIOCT)KEHMSI W IIEPCHEKTHBBl XPOMOCOMHOW W TI'€HHOHU
MHXEHEepUU. DKOJOTUYECKUE U ITUYECKUE MTPOOIEeMbl TeHHON MH)XXEHEPUU.

Meauuunackue OuorexHonorud. llocrreHomHass 1udpoBas MeaAULIMHA.
[MI[P-muarnoctuka. MeTaO0OJIOMHBIA aHAIU3, TEHOICHTPUUECKUN aHaIU3
IIPOTEOMA 4YEJIOBEKA JUIsI OLEHKH COCTOSIHHS €ro 370poBbi. Mcmonp3oBaHue
CTBOJIOBBIX KJIETOK. TapreTtHas Tepanus paka. 3D-OuoumnxeHepus s
pa3paboTku (pyHIaMEHTAIbHBIX OCHOB MEIMILIMHCKUX TEXHOJOTUMH, CO3JaHUs
KOMIUIEKCHBIX TKaHEH COYeTaHHEM TEXHOJIOTUNA TPEXMEPHOT0 OMONPUHTHHIA U
ckadonamnHra g pereHus 3a1a4 NepCoOHATU3UPOBAHHON MEAUIIMHBI.

Co3naHne BEKTOPHBIX BAKIMH C IEIbI0 00eCTieueHns] KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneit OPBU, ycraHnoBneHre MONEKYISIPHBIX MEXaHHU3MOB
¢dbynkumonupoBanus PHK-conmepkamux BUpPYCOB, BBI3bIBAIOIIMX  0C000
OIacHbIe 3a00JI€BaHNUs YeJIOBEKA U )KUBOTHBIX.

JdemoHcTpannu

Tabmunpr u cxembl:  «Mcmonb3oBaHWE  MHKPOOPTraHM3MOB B
MIPOMBILLIJIEHHOM — Npou3BoAcTBe», «Kilerounas wuHxeHepus», «l['eHHas
VHXEHEPUSD).

JlaGopatopHasi padora «lI3yueHne 0ObeKTOB OMOTEXHOIOTHUID.

IIpakTnuyeckas padora «llomyueHne MOJIOYHOKHUCIIBIX ITPOLYKTOBY.

IKekypeusi «buorexHosorus — BaKHEWIIas IPOU3BOJIUTENbHAS CUiIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOIMUECKOE ITPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apokneHue U pa3BUTHE YBOJIOIUOHHBIX MPeACTABICHUN B
Omosiorumn

OpomonmonHass teopusa Y. JlapBuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aesrenbHocTs Y. J[apBuHa.

JBuxymme cuibl 9Bodtonuu  BugoB no Y. JlapBuHy (BbIcOKas
MHTEHCUBHOCTh PAa3MHOXEHHUSI OPTraHW3MOB, HACJIEICTBEHHAs W3MEHYUBOCTb,
60pnba 3a cyliecTBOBaHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmrnenue cunrerndeckoit Teopuu sBomtoruu (CTD). HeitrpanbHas
teopust HBomonmu. CoBpeMeHHas »SBONIOIMOHHAS OuoNorus. 3HadYeHUe
HBOJIIOIIMOHHON Teopuu B (HOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa.

JdeMoHCcTpamumn

[Toptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep,
K. Krobe, U. Hapsun, C. C. YetBepukos, U. U. llImanbrayzen, Jx. Xonaeis,
/1. K. bensies.

Tabmuer u cxembl: «Cucrema >xuBod npuponsl (o K. JluaHEO)Y,
«JlectHuna xwuBBIX cymectB (o Jlamapky)», «MexaHusm (QOpMUPOBAHUS
npucnocobneHuit y pacteHuil u kuBoTHBIX (o Jlamapky)», «Kapra-cxema
Mapuipyra nyremecrsuss Y. [lapsuna», «Haxomku Y. [dapsuna», «Popmsl
O60opp0OBl 32 cymecTBoBaHuMe», «llopombl romy0Geit», «Muoroodpasue
KyJIbTYpHBIX (opM KamycTb», «llopombl moMamrHUX >KUBOTHBIX», «Cxema



oOpazoBanusi HOBbIX BuAOB (mo Y. Jlapeuny)», «CxeMa COOTHOIICHUS
JIBUKYLIUX CHJI 3BOTIOLUNY, «OCHOBHBIE MOJOKEHUSI CUHTETUYECKON Teopuu
IBOJIIOLIUI.

Tema 2. MUKpPOIBOTIOLMSA U €€ pe3yJbTaThl

[lonmynsuuss kak »3ieMeHTapHas enuHuua 3Boiouuud. CoBpeMEHHbIE
METO/Ibl OLEHKH T'€HETUYECKOTO pa3HooOpa3us W CTPYKTYpbl MOMYJISLHUM.
N3menenne reHoGOHAA TOMYJSIMM KaK 3JIEMEHTAPHOE HBOJIIOLIMOHHOE
sBJIeHUE. 3aKOH TeHeTu4Yeckoro paBHoBecus JIx. Xapau, B. BaitnGepra.

DneMeHTapHble (PaKTOPHI (IBUKYIINE CHIIBI) SBOJIOLMHU. MyTallmOHHBIM
npouecc. KomOunatuBHast wu3MeHuMBOCTh. Jlpeilid TreHOB — ciydaiiHble
HEHAIpaBJICHHbIE HM3MEHEHUs YacToT ajulefied B Homyssiusax. Oddexr
ocHoBatens. Ipgexm b6ymovinounoco coprviuika. CHudiCcenue 2eHemuyeckozo
pasznoobpasus. npudunsl u ciedcmsusi. Ilposenenue sgpgpexma opetigha eeHos 6
oonvwux u  manvlx nonyaayusx. Murpanuu. Mzomsuus  nmomyssSuit:
reorpaduueckas (pocTpaHCTBEHHAas ), Ononornyeckas (penpoayKTUBHAs).

EctectBenHblli 0TOOp — Hampaisomuid ¢akrtop sBomonuu. Dopmsl
€CTECTBEHHOr0 O0TOOpa: JBMXKYILIUH, CTaOMIM3UPYIOUINM, pa3pbIBaIOIIUNA
(mu3pyntuBHbIif). [lonoBoii or60p. Bo3HUKHOBEHUE U 3BOJIOLNS COLUATIBLHOTO
MOBECHUSI )KUBOTHBIX.

[IpucnocobmeHHOCTh OpPraHW3MOB Kak pe3yJbTaT MHUKPOIBOIIOLUU.
Bo3HMKHOBEHHE  TMPUCMOCOONIEHUH y  OpraHu3moB. ApoMopdo3sl U
UANOaJanTaluH. [Tpumepsnl npUCTIOCOOIEeHU M y OpraHU3MOB:
Mopdororuueckue, Qunosoruyeckue, OUOXMMHUYECKHE, TOBEICHYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u crpykrypa. BugooOpazoBaHue Kak pe3yJsbTatr
MUKpo3BOItoIMU. M3omsmus — kirodeBoit ¢aktop BugoodpazoBanud. Ilytu u
CrocoObI BUJI000pa30BaHUS: aJIoNaTpUIECKOe (reorpaduyeckoe),
cUMIAaTpUYecKoe  (IKOJIOTMUECKOE), «MTHOBEHHOE»  (MOJMILIONANU3ALIHS,
rubpuan3zanus). JauTebHOCTh 3BOIOIMOHHBIX IPOIECCOB.

Mexanu3msl popMUpOBaHUS OMOIOTUYECKOTO Pa3HOOOpasusl.

Ponb »BomonMOHHON OHOJOTMUM B pa3pabOTKE HAy4HBIX METOJIOB
coxpaHeHusi OmopazHooOpasusa. MUKpPOIBOIIOLKSA U KOIBOJIOLHUS MMAapa3uToOB U
X Xxo035eB. MexaHU3Mbl (OPMUPOBAHMS YCTOMUMBOCTH K AHTHUOMOTHKAM U
criocoObl 60PHOBI ¢ HEM.

JdeMoHcTpamumn

[Toptpetsr: C. C. UeTBepukos, 2. Maiip.

Tabmumer u cxembl: «MyTallMoOHHas U3MEHUMBOCTHY, «l[lomymnsinoHHas
CTpyKTypa BuIa», «Cxema TmposiBieHHs 3akoHa Xapau—BaitnOepray,
«/IBWKymne CWJIbl SBOJIONUNY, «OKOJOTHYECKasl W3OJSAIUS TMOMYJISIHA
ceBaHCKOM (openny, «['eorpaduueckast n30s1Us TUCTBEHHUIIBI CHOUPCKOM U
JUCTBEHHUIIBI aypckoi», «[lomynsiinoHHbIe BOJHBI YUCICHHOCTH XUITHUKOB
U KepTB», «Cxema JEWUCTBHS €CTECTBEHHOTo 0TOOpa», «Dopmbl 6OpHOBI 3a
CyllecTBOBaHMEY, «MHIyCTpualmbHbIi MenaHu3M», «KUBbIE HCKONAEMBbIE»,
«ITokpoBUTENBCTBEHHAsI OKpacKa >KMBOTHBIX», «IIpemynpexnaromas okpacka
KHUBOTHBIX»,  «®Dusnonornyeckne  amantauun»,  «lIpucrnocodbieHHOCTH
OPraHu3MOB U €€ OTHOCUTEIBHOCTHY, «Kpurepunu Buaa», «Buabl-IBOUHUKNY,
«CtpykTypa Buga B mpupoae»,  «CrnocoObl  BUA00Opa3OBaHUA»,
«I"eorpaduueckoe BHUJI000pa30oBaHUE TPEX BHJIOB JIAHJBIILIEH,
«DKONIOTHYECKOE BUI000pa30BaHNEe BUAOB CUHUID, «[lomuruionapl pacTeHnii»,
«KamycTHO-peaeunsiit TuOpum.



ObopynoBanue: repOapuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, dyuena
IITULl ¥ 3BEpE C mpUMEpamMu pa3iu4HbIX MPUCIIOCOOIECHUN, Uydesia NTHUIl U
3Bepeil pa3HbIX BUJIOB, repOapuu pacTeHU OMU3KUX BUJIOB, 0Opa30BaBIIUXCS
Pa3IUYHBIMHU CIIOCOOAMH.

JlaboparopHnasi padora «BpIsBICHHE U3MEHUUBOCTH Y OCOO€W OAHOTO
BHJIA.

Jlabopartopnass padora «lIpucmocoOneHuss OpraHu3MOB H  HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCTDY.

Jlaboparopuasi padora «CpaBHeHHE BHUJIOB MO MOPGOIOTHIECKOMY
KPUTEPHIOY.

Tema 3. Makpo3BoIIOnNs U €€ pe3yJibTaThl

Metoasl u3ydeHHUs] MaAKpPOABOMIOUUU. [laJIeOHTONOTHYECKUE METOIbI
n3yueHnus oBomonuu. llepexomnpie (GopMbl U PUIOTEHETUYECKHE PSIIbI
OpraHU3MOB.

buoreorpaduueckue metonbl n3yuenus sBostonun. CpaBHeHUE QIIOPHI U
(dayHbl MaTepukoB U ocTpoBOB. buoreorpaduueckue obmactu 3emun. Buabl-
SHJEMUKH U PEITUKTHIL.

OMOpHOJIOTHYECKUE W CPAaBHUTEIHHO-MOP(OTOTUUECKHE  METOIBI
W3Yy4YeHHUs SBOJIONMH. [ e€HEeTHYeCKHe MEXaHW3MbI SBOJIIOIMH OHTOTeHE3a U
MOSIBICHUSI DBOJIFOIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE W aHAJIOTHYHBIE
opranbl. PynmuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYJISAPHO-TEHETUICCKUE,
OMOXMMHUYECKHE ¥  MaTeMaTHYEeCKHE METOAbl HM3YYCHHS  DBOJIOIHH.
I'omonoruunbie renbl. COBpeMEHHBIE METOIbI TOCTPOCHUS (PUITOTEHETUYECKHUX
JIepEBHEB.

XPpOMOCOMHBIE MYTAIIUH U IBOJIIOIMS TEHOMOB.

OO6mme 3akOHOMEpPHOCTH (TpaBWiIa) SBOMOIUHU. [Ipunyun cmeHvl

@yHKyUil. HeoGpatumoctsb HBOJTIOIIHH. AnantuBHas paauanus.
HepaBHOMEPHOCTH TEMIIOB SBOJIIOIUH.
JdeMoHcTpamumn
[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouiep, 3. ['ekkelb.
Tabmupt  w cxeMbl:  «DWIOTEHETHYECKH  psiA JIOLIAAN»,

«ApxeonTepukc», «3Bepo3yObie smepb», «Creronedans», «PUHHODUTHD,
«CemeHHBIE ManopoTHUKW», «buoreorpaduyeckue 30HbI 3emin», «peid
KOHTUHEHTOBY», «Penuktby, «HauanbHble cTaguu SMOpPHOHAIBLHOTO Pa3BUTHS
NO3BOHOYHBIX JKMBOTHBIX», «l'OMOJIOTMYHBIE W aHAJIOTUYHBIE OPTaHBI»,
«PymumeHTBl», «ATaBU3MBDY, «XpOMOCOMHBIE HaOOpbl 4YeloBEeKa W
muMnan3e», «l JaBHbIe HANPABJICHUS HBOMONMMNY», «O0IIHNe 3aKOHOMEPHOCTH
SBOJIIOLIAN.

O6opynoBanue: KOJJIEKIIUU, TepOapuu, MYJISHKH HCKOIAEMbIX OCTATKOB
OpraHMW3MOB, MYJISDKA TOMOJIOTMYHBIX, aHaJIOTMYHBIX, pPYyAUMEHTapPHBIX
OpraHOB U aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHE KU3HUA HA 3emuie

Hay4Hble THUIOTE3bI MPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOTeHe3 U
naHcrnepmusi.  JloHaydHble  MOPENCTABICHUS O  3apOXKICHUM  KU3HU
(kpeaumonusM). ['mnore3a MOCTOSHHOIO CaMO3apPOXKACHUS JKU3HU U €€
onpoBepxkenue omnbitamu  ®O. Pemu, JI. Cnamnanunanum, JI. Ilacrepa.
[IpoucxoxxaeHue Ku3HU U aCTPOOUOIIOTHSI.

OcHOBHbIE  3Tanbl  HEOpPraHudeckoil  sBomtouuu.  Ilmanerapnas
(reojoruyeckasi) SBOJIOMUSA. XUMHYECKas SBOJIONUA. AOHOTCHHBIM CHHTE3
OpraHMYECKHX BelecTB M3 Heopranmdeckux. Omeir C. Mumiepa u I'. HOpu.
OO6pazoBanue moiauMepoB u3 MoHOMepoB. KoarepBarHas rumorteza A. U.



Omnapuna, rumnorte3a nepBuyHoro OynboHa J[Ix. XonjgelHa, reHeTHYecKas
runore3a I'. Mémnepa. Puboszumbl (T. Yex) u rumoresa «mupa PHK» V.
['unGepra. ®opMupoBanre MeEMOpPaH U BOZHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnn u metonbl e€ usydeHus. lckomaemble opraHudeckue
octaTkd. ['eoxponosioruss u e€ ™metonapl. OTHOCHUTENbHAsT W aOCOMIOTHAS
reoXpoHOJOTH. ['eoXpoHONIOrnYecKasl mKaja: 30Hbl, 3Pbl, HEPUOBI, SITOXU.

Hauanbnpie stansl opranndeckod 3ostonuu. [losiBIeHHE W 3BONIOLHS
MEPBBIX  KIETOK. OBOJIOIUSA MeTabonu3ma. Bo3HUKHOBEHHE MEPBBIX
skocucteM. CoBpeMEHHBbIE MHUKpPOOHBIC OWOIUVIEHKM KaK aHajor MEepBBIX Ha
3emiie coobmectB. CTpomMaTonuThl. [IpokapruoThl U YKapUOTHI.

[Ipoucxoxnenue 3YKapHoT (cumOuorenes). OBOJIOLMOHHOE
MPOUCXOXKACHUE BUPYCOB. [IpoMcX0XkAEHME MHOTOKJIETOYHBIX OPraHMU3MOB.
Bo3HHKHOBEHME OCHOBHBIX I'PYIIT MHOTOKJIETOUYHBIX OPTaHU3MOB.

OCHOBHBIE  3Tambl  3BOJIIOLMM  BBICIIMX  pacTeHud. (OCHOBHbIE
apomopdo3bl pacteHuil. Brixoa pactenmit Ha cymry. IlosiBieHuEe CrHopoBBIX
pacTeHni M 3aBoeBaHuMe umu cymu. CeMeHHble pacteHus. [IpoucxoxxnaeHue
[BETKOBBIX PACTEHUM.

OCHOBHBIE ATaIbl SBOJIONHH KUBOTHOTO MUpa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB —  TOSIBIICHHE
COBpeMEHHbIX THUIOB. IlepBbie xopnoBbie XUBOTHbIC. JKU3HB B BOJE.
OBoJIolMs  MO3BOHOYHBIX. [Ipoucxoxkaenue ampubuii U penTHIUM.
[IpoucxoxaeHne  MICKONUTAOIMMX W NOTUL. [IpUHIMI ~— KIFOYEBOTO
apomopdo3a. OcBoeHHE OECTO3BOHOYHBIMU M TMO3BOHOUYHBIMHU YKHUBOTHBIMHU
CYIIH.

PasBurtne xu3Hu Ha 3emiie MO »paM U NEPUOJAM: apXeil, IpOTepo30H,
nmajgeo3oi, Me3030M, KaifHo30M. OOmas xapakTepucTHKa KiIUMaTta U
reoJIornueckux mnpoueccoB. [losBiaeHue n pacuBeT XapaKTepHbIX OPraHU3MOB.
VYrneobpa3zoBaHue: €ro yClIOBUs U BIUSHUE Ha ra30BbIi cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPaHUSL — HKOJIOTHYECKHUE KPU3UCHI Tpouioro. [IpuunHbl
U CJEACTBUS MACCOBBIX BbIMUpaHUN. COBPEMEHHBIN SKOJOTUYECKHUI KpPHU3HC,
ero ocobennoctu. [Ipobiema coxpaneHus 6mopasznooOpasus Ha 3emiie.

CoBpemenHas cucremMa OpraHUYEeCKOIo MUpa. [TpuHUHMIIBI
kiIaccupukanud — opranu3MoB.  OCHOBHBIE  CHCTEMAaTHYECKUE  TPYIIIBI
OpraHU3MOB.

JdeMoHcTpamumn

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. Ilacrep, . . Meunukos, A.
N. Onapun, Ix. Xongein, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuipl 1 cxembl: «Cxema onbiTa @. Peauy, «Cxema ombita JI. [lacTepa
[0 M3YYEHUIO CaMO3apoXkAeHHs Xu3HW», «Cxema ombiTa C. Mumiepa, I
HOpu», «9Tanel HeOpraHUYECKON 3BOTIOLUIY, «I €0XpOHOIOTHYECKas MIKAIay,
«HauanpHble dTambl OpraHUYEcKOW sBodonUKM», «Cxema 00pa3oBaHUS
yKapuoT MyTéM cuMOHoreHesa», «Cucrema >XMBOW Hpuponbl», «CTpoeHue
BHUpyca», «ApoMopdo3sl pacteHuid», «PuHHOPUTHY), «OAHOKIETOUHBIC
BOJIOpOCIN», «MHOTOKIETOUHBIE BOJIOpOCIN», «Mxu», «llanmopoTHUKNY,
«l'onocemennble pacteHus’», «Opranbl IBETKOBBIX pacTeHui», «Cxema
pPa3BHUTHS KUBOTHOTO MHpPay», «ApomMopdosbl XUBOTHBIX», «IIpocreiimuey,
«Kumeunononoctusie», «llnockue depm», «UmeHucronorue», «PuIOB,
«3emHOBOSIHBIE», «lIpecMmbikaromuecs», «lITump», «MIIEKONMHUTAIOMIKEY,
«Pa3BuTne XM3HU B apXeWCKOU spe», «Pa3sBuTHE KU3HH B NPOTEPO3OUCKOMN
ape», «Pa3BuTHE KU3HM B TNAJICO30MCKOM dpey», «Pa3BUTHE KU3HU B



ME3030MCKOM 3pey, «Pa3BuTue )XKM3HU B KaillHO30MCKOH 3pe», «CoBpeMeHHas
CUCTEMA OPTaHUYECKOTO MUPAY.

O6opynoBanue: repbapuu pacTeHUM pa3IUYHBIX OTIEIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAXKHBIC Tpernaparbl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB,
KOJUICKIIUU HWTJIOKOXKUX, CKEJIEThl MO3BOHOYHBIX XKUBOTHBIX, Yyuesia MTHI] U
3Bepel, KOJUIEKIMM OKaMEHEJIOCTeH, TOJIE3HBIX HCKOMAEMbIX, MYJISKU
OpPraHUYECKHX OCTATKOB OPTaHU3MOB.

Bupryanbnas Jsa0oparopHas pabdora «MoaenupoBaHue OIBITOB
Mumnepa—tOpu 1o wu3ydeHuto aOMOTEHHOTO CHHTE3a OpPraHUYeCKHX
COEIMHEHU! B EPBUYHON aTMoOchepe.

JlabopaTropHasi padora «l3yueHre U ONMMCAaHWE MCKOMAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IMpakTuyeckas padora «l3yyeHue ocoOEHHOCTEN CTPOCHUSI PACTCHHI
Pa3HBIX OTZEIOBY.

IpakTuyeckass padora  «l3yueHue  OCOOEGHHOCTEW  CTPOCHHS
MMO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4eJI0BeKa — AaHTPOIIOreHe3

Pa3nensl 1 3a1aun aHTPONOIOTUU. METO bl aHTPOIMOJIOTHUH.

CraHoBieHME  TPEACTAaBICHUM O  MPOMCXOXKACHUU  YEJIOBEKA.
Penurunozneie Bo33penus. CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxoncTBO 4enoBeKa € JKUBOTHbIMH. (CHCTEMaTHYECKOE TMOJIOKEHHUE
yenoBeka. CBHUIETENBCTBA CXOJCTBA YEJIOBEKA C KMBOTHBIMHU: CPABHUTEIBHO-
Mopdororuueckue, AMOPHUOJIOTHYECKUE, ¢bu3HnoI0ro-0MOXUMHUYECKHE,
noBefeHYeckne. OTiauuus 4YelnoBeKa OT JKUBOTHBIX. [IpsmoxoxneHune u
KOMILJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJOBHOTO MO3ra U BTOPOI
CUTHAJIbHOUW CUCTEMBI.

JBwxymme  cwibl  (dakTophl)  aHTPONOTeHe3a:  OMOJOTHYECKHE,
counanbHble. COOTHOIIEHHE OHOJOTHYECKUX M COLHMAJIbHBIX (DAKTOPOB B
aHTPOIIOrEHE3E.

OcHOBHBIE CTaJAWM  aHTpomNoreHe3a. PaHHME  YelOBEKOOOpa3HbIE
00e3bsiHbl  (IPOKOHCYJIBI) ¥ paHHUE TOHTHABI — OOIMEe TIPEaKH
4eJI0BEKOOOpa3HbIX 00€3bsiH U JIOACH. ABCTPAJIONUTEKU — JBYHOTHE TMPEAKU
monen. YenoBek yMenbl, NEPBbIE M3TOTOBJIEHUS OpYyAHMM Tpyaa. YHelnoBek
IPSAMOXOJAIIUNA W TIEPBBIA BBIXON JrOAeH 3a mpenensl Adpuxu. YemoBek
reienboeprckuil — oOIIMil MpeoK HeaHAEPTAIbCKOTO YEeIOBEeKa U YellOBEeKa
pasyMHoOro. YenoBek HeaHIEPTAIbCKUN KaK BUJ JIOJEH XOJOIHOIO KIMMATA.
UYenoBek pa3yMHBIl COBPEMEHHOI'O THIA, JEHUCOBCKUN YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npenenamu Adpuku. [TaneoreneTrka u najacoreHOMHKA.

DBOJIOLMS  COBPEMEHHOTO  4YelloBeKa. EcTecTBeHHBIH  OTOOpP B
MOMYJISUAX ~ 4YejoBeka. MyTallMOHHBIA  Tpollecc W MOJIUMOp(u3M.
[TonynsimoHHbIe BOJHBI, Apelid reHoB, Murpanus u «3h(eKT ocHOBaTems» B
MOMYJIALUSAX COBPEMEHHOTO YEJIOBEKa.

UYenoseueckue pacel. [loHstue o pace. bonbime pacel: eBporieouaHas
(eBpazmiickasi), aBCTpajO-HETpOMJHAsl (dKBAaTOpHAJIbHAs), MOHTOJOUAHAS
(a3uarcko-amepukaHckasi). Bpemsi u myTu paccelieHHs] 4eJOoBEKa IO IUIAHETE.
EnuncTtBOo uenoBeweckux pac. HaydyHas HeCOCTOSTEIBHOCTh pacu3Ma.
[Ipucnoco6MeHHOCTh YeNOBEeKa K Pa3HbIM YCIOBHUSM OKPY’KaOIIEH CpEeIbl.
Bnusinue reorpaduyeckoit cpenbl u apeiidba reHOB Ha MOPQOJIOTHIO U
(GU3MOTOTHIO YeTIOBEKa.

MexaucuuranHapHbple  MeTonbl B (u3uueckod  (OMOIOTHYECKOi)
AHTPOIOJOTUU.  DBOJIOLMOHHAS ~ AHTPOMNOJIOTHS U MAJICOAHTPOIOJIOTHUS



YEJIOBEUECKUX  MOMyJsiuid. buoconmanbHble  UCCIEAOBAHUS  TPHUPOIBI
yenoBeka. MccnegoBanue KOABOMIOUUM OMOJIOTHYECKOTO U COIMAIBHOTO B
YEJIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. Japsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmuubpl u cxembl: «MeToasl aHTpomosiorun», «['0JOBHON MO3T
yenoBekay, «YenoBekooOpasHbie 00€3bsHBD, «CKENeT 4YelOBeKa W CKeJeT
muMIianse», «PyIMMeHTBl U aTaBU3MbD», «JIBIDKYIIME CHIIBI aHTPOTIOTEHE3a»,
«OBOJIIOIMOHHOE JPEBO YEIOBEKa», «ABCTPAIONUTEK», «YEIOBEK YMENbI,
«YemoBek mnpsaMoxoasmun», «JleHucoBckuid yenoBek» «Heanaepranbub,
«KpomManboH1B, «IIpenku yemoBeka», «ITamnbl IBOJIIOIUN YeI0BeKay, «Pachl
YEJI0BEKaY.

O6GopyaoBanue: MyJsDKA OKaMEHEIOCTEHW, NPEeIMETOB MaTepuaibHOM
KyJbTYphl TIPEIKOB 4eNoBeKa, penpoaykuuu (Qororpaduu) KapTUH C
MU(OJTOTUUECKUMU U OUOICHCKUMH CHOKETaMU TPOUCXOXKJICHUSI YETOBEKa,
dbotorpadun HaXOJOK HCKOIMAEMBIX OCTATKOB 4YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJICJIb ueperna 4YeJiOBeKa W 4Yepera IIUMIIaH3e, MOJIe]h KHUCTH YeJOBeKa U
KHCTH IIMMIIaH3€, MOJIEIIN TOpca MPEKOB YeIOBEKa.

Jlabopatopnas pabGora «/3ydyeHue 0oCOOCHHOCTEW CTPOCHHMs CKeleTa
YeJIOBEKA, CBSI3aHHBIX C IPSIMOXOXKICHUEM.

IIpakTuyeckass pabora «l3yueHne SKOJOTMUECKUX  aJanTalui
YEeJI0BEKa.

Tema 6. Jxonorusi — HAyKa 0 B3aMMOOTHOLIEHHUSAX OPraHU3MOB H
HAIOPraHU3MEHHbIX CUCTEM € OKPY KAKLIeH cpeaoi

3apoxxaeHue M pa3BuTue 3Koioruu B Tpyaax A. I'ymbonbara, K. O.
Pynwe, H. A. CeBepuoBa, J. I'exkensi, A. Tencnu, B. H. Cykauépa. Paznens u
3a1auu SK0I0ruu. CBs3b 3KOJOTHUHU C IPYTUMHU HayKaMHu.

Metonbl sxonorun. [lonessie HaOMIOACHHS. DKCIEPUMEHTHI B SKOJIOTHU:
npupojaHble U JabopaTopHble. MonenupoBaHue B SKOJIOTMH. MOHUTOPUHT
OKPY’KaIOIIIEeH Cpebl: TOKATbHBIN, pEeTHOHAIBHBIM U TJI00ATbHBIN.

3HaueHHE OHKOJIOTMYECKUX 3HAHUM JUIsl 4YelIOBEKa. OJKOJOTHMYECKOE
MHUPOBO33pEHHE KaK OCHOBAa CBA3€H  YEJIOBEYECTBA C  IPUPOJIOM.
@OpMHUPOBAHUE HKOJIOTUYECKON KYJIbTYpPbl U 3KOJOTMUECKOM T'PaMOTHOCTH
HACEJICHUS.

JdeMoHcTpamumn

[Toptpetsl: A. I'ym6oasar, K. ®@. Pynse, H. A. CeBeprios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunet u cxemsbl: «Pazaenst sxomoruny, «MeToabl sKoIoTumny», «Cxema
MOHUTOPHUHTA OKPYKAIOLIEN CPEABI».

Jlaboparopnass  pabdora  «/I3ydyeHne  METOJOB  SKOJIOTMYECKUX
HCCIIEJOBAHUI».

Tema 7. OpranusmMsl u cpea o0UTAHUS

Okonorudyeckue  (GakTOpbl U 3aKOHOMEPHOCTH WX  JCHCTBUS.
Knaccudukanust skonorudeckux (aktopoB: aOuWOTHUECKHE, OMOTHYECKHE,
aHTpororeHHbie.  OOIMe  3aKOHOMEPHOCTH  JCUCTBHS  DKOJOTHYECKUX
dakropos. [IpaBuno munumyma (K. Ilnpenrens, FO. JInbux). TonepaHTHOCTD.
OBpUOHOHTHBIE M CTECHOOMOHTHBIE OPTaHU3MBbI.

Ab6unotnueckue (aktopsl. CBET Kak dKojorudeckuit dakrop. IeiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOIO CIIEKTpa Ha OPraHu3Mbl. OJKOJOTHYECKUE
TPYIIbl PACTEHUN M >KMBOTHBIX MO OTHOIIEHHIO K cBeTy. CUrHaibHas poiib
ceera. PoToneproau3M.



Temneparypa Kak skosiorudeckuii gakrop. [leiicTBue Temmeparypsl Ha
opranu3Msl. [ToiikuinoTepMHbIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIC
Y CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocTh kak skonornyeckuil ¢akrop. [Ipucnocodnenuss pacteHuid K
MOJJepKaHnI0 BoHOTO Oananca. Kiaccugukanus pacTeHuii 1o OTHOIIEHUIO K
Boze. [Ipucnocobiienrs )KUBOTHBIX K M3MEHEHUIO BOJIHOTO PEKUMA.

Cpeapl  oOWTaHMsI ~ OpPraHM3MOB:  BOJHAsl,  Ha3eMHO-BO3yIIHAasd,
MOYBEHHAs, TJIyOMHHAs TOANOYBEHHAs, BHYTpUOpraHU3MeHHas. DOU3UKO-
XUMHYECKHE OCOOEHHOCTH cpell oOuTaHusl opraHu3MoB. llpucnocoGnenus
OpPraHU3MOB K H3HU B Pa3HbIX Cpeliax.

buonornueckue putmel. BHemHne n BHyTpeHHUE puTMbl. CyTOUYHBIE U
rogu4Hble pUTMbI. [IprcnocoOIeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBHI )KU3HH.

Xuznennole ¢opmbl opranu3moB. [loHsiTHEe O JXU3HEHHOM (dopme.
XKuznennole (opmbl pacTeHUi: JepeBbs, KyCTapHUKH, KyCTapHUYKH,
MHOTOJIETHUE TpaBbl, OAHOJETHHE TpaBbl. JKu3HEHHbIE (POPMBI KMBOTHBIX:
TUAPOOMOHTHI, T€OOMOHTHI, a’3poOMOHTHL. OCOOEHHOCTH CTpoeHHs U oOpasza
AKU3HU.

buotnyeckue  ¢akrtopsl. Buasl  OHMOTHYECKHMX  B3aUMOACHCTBUIL:
KOHKYPEHIIMS, XWUIIHUYEeCTBO, cuUMOM0O3 u ero Qopmbl. [lapazutusm,
Koorepalus, MyTyaJli3M, KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO).
Hetpoduueckue B3aumoserictBus (Tonudueckue, Gopudeckue, hadbpudeckue).
3HaueHrne OMOTHMYECKHX B3aUMOJCHCTBUI JUIsl CYIIECTBOBAHMSI OPTaHU3MOB B
cpene ooutanus. [IpuHIMIT KOHKYPEHTHOIO NCKIFOUEHUSI.

JdeMoHcTpamuun

Tabmuubl u cxeMsl: «Okojorudeckue (QaxTopb», «CBETOBOM CIEKTPY,
«OKOJIOTUYECKHE  TPYIIBl  JKABOTHBIX IO  OTHOIIEHHIO K  CBETY»,
«TennokpoBHbIE KUBOTHBIEY, «XO0J0JHOKPOBHBIE KUBOTHBIEY,
«PuU3N0IOrNYecKre alanTaluy )KUBOTHBIX», «Cpebl 0OUTaHUSI OpPraHU3MOBY,
«buonornueckue purMmb, «KuzHeHHbIe (QOpMBI pacTeHU», <« KHU3HEHHBIE
(OpMBI )KUBOTHBIX», «DKOCUCTEMA HIMPOKOIUCTBEHHOI'O Jiecay, «DKOocUcTeMa
XBOMHOro Jeca», «llemn nuranus», «XumHudectBo», «llapazutuzmy,
«Konkypennus», «Cumobnosy, «KoMMeHcanmu3my.

OO6opynoBanue: repdapuy pacTeHUN U )KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BJIMSIHUIO PA3JIMYHBIX HKOJOTHYECKUX (HAaKTOPOB, repOapuu CBETOJIOOMBBIX,
TEHEJIIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETOIIOOMBBIE, TEHEMIOOMBBIE U
TEHEBBIHOCIIMBbIE ~ KOMHATHBIE  pacTeHHs, TIepOapu M KOJUIEKLUHU
TEIUIONIOOUBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYMBBIX PAaCTEHUH, dydena MTULl U
3Bepell, repbapuu pacTeHUH, OTHOCAIIUXCA K TuUrpopuram, Kcepoduram,
Me30(UTaM, KOMHATHbIE PACTeHMs MAHHBIX TPYII, KOJJIEKUUU >KUBOTHBIX,
OOHUTAIOIUX B Pa3HBIX cpellax, repOapuu 1 KOJUIEKIIMU PaCTeHUN U KUBOTHBIX,
o0ylajalomMX YepTaMu IPHUCIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUAM
YCIOBHUM KM3HM, TepOapuu M KOJUICKLIMU PACTEHUN M KMBOTHBIX Pa3IUYHBIX
KU3HEHHBIX (OPM, KOJJICKIUH IKHBOTHBIX, YYAaCTBYIOIIUX B Ppa3IMYHBIX
OMOTHYECKUX B3aMMOJCHUCTBUSX.

JlabopaTopHasi padora «BbIsBIeHHE TPUCTIOCOOJICHUN OpPraHU3MOB K
BIIMSIHUIO CBETAY.

JlabopaTopHasi padora «BbIsBIeHHE TPUCTIOCOOJICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlaGopaTtopHasi pa6ora «AHAaTOMHYECKHE OCOOCHHOCTH PACTCHHU W3
Pa3HBIX MECT OOUTAHUS.



Tema 8. DxoJiorusi BU10B U NOMYJIALMI

DKOJIOTUYECKUE  XapaKTepucTuku  nomyisanuu.  [lomymsmus — kak
Oouonoruueckass cucrema. Ponb HEOAHOPOJHOCTH Cpenbl, (PU3UUECKUX
OappepoB M ocoOeHHOcTe  Omosornu  BHJIOB B (OPMHUPOBAHUU
IIPOCTPAHCTBEHHOM  CTPYKTypel — nomyJjisinuid. OCHOBHBIE — IOKa3aTenu
MOMYJISIIIUU: YUCIEHHOCTh, IJIOTHOCTh, BO3pacTHas M TIOJIOBAas CTPYKTYypa,
POXKJ1a€MOCTb, PUPOCT, TEMIT POCTa, CMEPTHOCTH, MUTPAIIUS.

Dxonorudeckass  CTpykrypa  momyisiiud.  OILleHKa  YUCICHHOCTH
nonyJsuy. J{uHaMuKka nomyasuuu U e€ peryisanusa. buornueckuii moreHuuan
nonyinsiuu. MojenupoBaHue JAMHAMUKA —momyisinuud.  KpuBble  pocra
YUCJICHHOCTH TomyJisiiuu. KpuBble BBDKUBaHUS. Perynsuus 4YHUCIEHHOCTH
MOMYJISIUI: POJb (AKTOPOB, 3aBHUCAIIMX W HE 3aBUCSIINX OT IJIOTHOCTH.
DKoJioruueckue crpateruu BunoB (- u K-crparerun).

[TonsTue 006  sKkosoruueckod  Hume Buga. MecTtooburanue.
MuoromepHass mozenb skojgoruyeckor Humm Jx.M. XatumHcoHa. Paszmepsl
sKojornyeckoi Humu. [loTeHnuanbpHas u peaqu30oBaHHas HUIIIN.

Buna xak cucrema momynsiuid. Apeanbl BUAOB. Buabl 1 UX KU3HCHHBIC
CcTpaTeruu. IKOJOTUUECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHHUS M MUTPALMK >KUBOTHBIX. buojornuyeckue
WHBA3UU Yy>KEPOJIHBIX BHUJIOB.

JdemoHcTpannu

[Toprper: k. . XaT4ynHCOH.

Tabmuupl ¥ cXeMbl: «IKOJOTUYECKHE XapaKTCPUCTUKHU OIS,
«IIpocTtpancTBeHHass CTpyKTypa mnomyjsuun», «Bo3pacTHele mNHUpaMUJIbI
nonyysauun», «CKOpPOCTh 3aceleHusi NOBEPXHOCTH 3€MIIM  Pa3IudHbIMHU
opranuzMamm», «Mogens skonorudeckor Humu Jx. M. XatauHcoHay.

O6opynoBanue: repbapun pacTeHHM, KOJUIEKIIUHN )KUBOTHBIX.

Jlabopatopnasi padora «lIpucnocoOneHus ceMsH pacTeHUH K
pacceIeHuIo».

Tema 9. JkoJiorus coo0mEeCTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoiieHo3 u ero crpykrypa. CBsizu Mexay
OopraHu3Mamu B OMOLIEHO3E.

OkocucreMa kak oTkpbITas cuctema (A. Jx. Tencnu). yHKIMOHATBHBIC
OJIOKM OpPraHU3MOB B DKOCUCTEME: MPOIYLEHTHI, KOHCYMEHTBI, PEIyLCHTHI.
Tpoduueckne ypoBum. Tpoduyeckue nenu U ceTu. AOHOTHUYECKHE OJOKH
skocucteM. [louBsl M wibl B 3KocucTeMax. KpyroBopor BEHIECTB M IMOTOK
SHEPTUH B HIKOCUCTEME.

OcHOBHBIE TIOKa3aTelM »JKOCUCTEMbL. buoMacca U OPOIYKUHUS.
DKOJOTUYECKUE TUPAMU/JIBI YUCEN, OMOMACCHI U DHEPTHH.

Jlunamuxa 9KOCUCTMEM. Kamacmpoguueckue nepecmpouKu.
@nykmyayuu. HampaBieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHH.
[lepBuuHblE M BTOPUYHBIE CYKIIECCUM M HUX MPUYUHBL. AHTpPONOTE€HHbIE
BO3JICUCTBUSA Ha cykireccuu. KimmakcHoe cooOmiecTBo. buopasnooOpasue u
MOJIHOTa KPYTOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbie s3KOCUCTEMBL. JKOCUCHEMbL 03D U peK. IKOoCUCmeMbl Mopeti
U 0Keanos. Ixocucmemvl myHOp, 1eco8, cmeneti, NyCmvltb.

AHTpONOreHHbIE PKOCUCTEMBI. Arposkocuctema. ArporeHo3. Paznuuus
MEXy aHTPOIOT€HHBIMHU U IPUPOJHBIMHU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas
¢nopa u ¢dayna. CuHaHTponuzauus ropojackoil ¢daynsl. buomornueckoe u
XO3SIICTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH dhopmupoBaHus OCHOBHBIX B3aNMOJICVCTBUI
OpraHu3MOB B 3KocucTeMax. Poab «kackaonozco 3s¢hghexma u 6u006-
20upuxkamopos (knoueswvix 6u008) 6 hynkyuonuposanuu skocucmem. llepenoc
SHEPTrUU H BEHIECTB MEXIAY CMEKHBIMH SKOCHUCTEMaMHU. YCTOWYHUBOCTH
OpPTaHW3MOB, TMOMYJSAIUNA M HSKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U
AHTPOIOT€HHBIX BO3JICHCTBHIA.

Mexanusmbr  6030eticmeus.  3a2pA3HEHULl  pA3HbLIX — MUNO8  Hd
CYOOP2AHUSMEHHOM, —OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCTNEMHOM
VPOBHAX,  OCHOB8bl  JKOJNOSUYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20
8o30eticmeus. MeTooIoTHsI MOHUTOPUHTA €CTECTBEHHBIX W aHTPOIIOTEHHBIX
IKOCHCTEM.

JdemMoHcTpanuu

[Toptper: A. JIx. Tencamu.

Tabmuupt u  cxembl: «CTpykTypa OwWoleHO3a», «IKOocHCTeMa
IIUPOKOJMCTBEHHOTO aecay, «Dxocucrema XBOWHOTO aecay,
«DyHKIIMOHANIBHBIE TPYMNIBl OpPraHU3MOB B 3KocucteMe», «Kpyrosopot
BEIIECTB B JKocucteMe», «llemum mnurtanus (macTOMIIHAs, ACTPUTHAS)Y,
«DKoJOoTHYeCKass MMPaMHIa YHCET», «DKOJIOTHYecKasi mupamMuia OMOMacCh»,
«Dxonorudeckas mupamuaa sHeprum», «OOpa3oanue Oonotay, «[lepBuunas
cykmeccus», «BoccraHoBieHne neca mocie mokapa», «IKOCHCTeMa 03epay,
«ArporieHo3», «KpyroBopoT BemECTB M TOTOK DJHEPTUU B arporeHo3e»,
«I[Ipumeps1 ypOOIKOCHCTEMY.

OOGopynoBanue: repOapuu pacTeHUH, KOJUICKIIUM HACEKOMBIX, Uydena
OTHI] U 3Bepel, repdapuu KyJbTYPHBIX U JIUKOPACTYIINX PACTEHU, aKBApUYM
KaK MOJIJIb SKOCHUCTEMBI.

IIpakTnueckas padora «/3yuyenue u onucanme ypoosKOCUCTEMBD.

JlaGopaTopHnas paGora «/I3yueHue pazHOOOpa3usi MENKHX MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX 3KOCUCTEMAX).

JKeKypcusi «OKCKypcuss B TUNUYHBIA OuoreoneHo3 (B 1yOpany,
Oepe3HsK, eIbHUK, Ha CYXOAOJIbHBINA UM MOUMEHHBIH JIyT, 03€po, O0I0TO)».

IKCKypcusi «DKCKypCcHs B arpodKOCUCTEMY (Ha TOJI€ WU B TEIUIMYHOE
X035UCTBO)».

Tema 10. buocdepa — rinodanbHas 3kocucTeMa

buocdepa — oOuieruianerapHas o6osiouka 3eMiH, T/i€ CYIIECTBYET HIIU
CylllecTBOBaja >XM3Hb. PaszBurue mpezacraBieHuid o Ouocdepe B Tpyaax O.
3tocca. Yuenne B. WM. Bepuanckoro o omocdepe. O6mactu 6mocdepsl u eé
cocTaB. JKuBoe BenecTBo Onocepsl B ero (yHKITHH.

3akoHOMEpHOCTH cyliecTBoBaHus Onocheprl. OcobeHHocTH OGuocheps
Kak ri00anbHOW HKOcHCTeMbl. JlMHaMu4yeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemiecTB U OHOr€OXMMUYECKHME LHKIBI (Yyriiepojaa, as3ora).
PurmudHOCTH sIBIEHUM B Onocdepe.

3onanbHOCTh Ouocdepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIU:
TyH/pa, XBOWHBIC Jieca, CMEIIaHHBbIE M IIUPOKOJIUCTBEHHBIE Jeca, CTEelH,
CaBaHHBI, MyCTHIHU, TPOITMYECKHE Jieca, BRICOKOTOPhs. KimMar, pacTUTenbHBbIHI
Y )KUBOTHBI MUP OMOMOB CYIIIH.

Crpykrypa W GYHKIUS KHBBIX CHCTEM, OIIEHKa HUX PECypCHOTO
MOTEHITMAIa U OMoChEepHBIX QYHKITHI.

JdemoHcTpannu

[Toptpetsr: B. 1. Bepnanckuii, 3. 3rocc.

Tabmuubr u cxemsl: «l'eocdepsr 3emum», «KpyroBopor aszora B
npuponae», «KpyroBopot yriaepoaa B mpupopae», «KpyroBopor kuciopoma B



npuposie», «KpyroBopor Boabl B mnpupoae», «OCHOBHbIE OHOMBI CYIIH,
«Kmumatuueckue mosica 3emnmn», «Tynapa», «Taliray, «CMmemaHHBI Jecy,
«1IMpOKOJIIMCTBEHHBIN JIECH, «Ctemby, «CaBanHay, «ITycTeIHD,
«Tponmuecknii ecy.

O6opynoBanue: repbapu pacTeHUW pa3HBIX OHOMOB, KOJUICKIIUU
KUBOTHBIX.

Tema 11. YenoBek u OKpykammias cpeaa

OKOJIOTMYECKME KPU3HCHI M UX NPUYMHBL Bo3neicTBue dvenoBeka Ha
ouocdepy. 3arpszHeHUE BO3AYIMIHOW cpeipl. OxpaHa BO3ayXxa. 3arps3HEHUE
BOIHOM cpeapl. OXxpaHa BOAHBIX pecypcoB. Paspymenue mnousbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kinmara.

AHTpPONIOTEHHOE BO3/ICUCTBUE HA PACTUTEIbHBIM WM J>KMBOTHBIM MHP.
OxpaHa pacTUTENIBHOTO W >KMBOTHOrO MHpa. OCHOBHBIE NMPUHLMIBI OXPAHBI
npupoael. Kpacueie kaHurun. Oco0o oxpaHsieMble MNPUPOAHBIC TEPPUTOPUU
(OOIIT). boranuueckue caapl ¥ 300JI0THYECKHUE MTAPKHU.

OCHOBHBIE NPUHIHUIIBI YCTOMYUBOTO Pa3BUTHS YEJIOBEYECTBA U HPUPO/IBI.
PammionanbHOE€  MPUPOJIONONB30BAHUE U COXPAaHEHHUE  OHOJOTHYECKOTO
pazHooOpaszus 3emiu. OOIIMe 3aKOHOMEPHOCTH TI00ATBHBIX IKOJIOTHYECKUX
Kpu3ucoB. OcCOOCHHOCTH COBPEMEHHOTO KpHU3HCAa M €ro BEPOSATHHIC
MIOCJIEICTBUSL.

Pa3zBuTre METOAOB MOHUTOpPUHIA pa3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHble ucciedo8anus nepexooa K pecypcocbepezaroujeri u
KOHKypeHmocnocobnou  ouepeemurxe. buonoeuueckoe  pasznoobpaszue u
buopecypcvl. HayuonanvHvle ungopmayuonusie cucmemvl, obecneuusaroujue
docmyn K uH@opmayuu no COCMOAHUI OMOENIbHbIX U008 U IKOCUCHIEM.
OcHogbl  3KOpeabunumayuu  3Kocucmem U cnocobos  OopvbOLI ¢
buonospesxicoenuamu. PekoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdeMoHcTpanumn

Tabmupr u cxembl: «3arpsizHeHHe aTMochephl», «3arpsi3HEeHue
ruapocepby, «3arpszHeHue mouBbl», «llapHukoBwii 3ddexT», «Ocobo
OXpaHsieMbI€ TPUPOJHBIE TEPPUTOPUNY», «MOJENH YIIPABIIEMOTO MUPAY.
O6opynoBanue: gororpaduu OXpaHIeMbIX pacTeHUN M KUBOTHBIX KpacHoii
KHUTH Poccuiickoit ®denepanuu, Kpacnoit KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI ITO
BUOJIOI'MN HA YPOBHE CPEJJTHEI'O OBHIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHHS
o0y4JarouMucs MPOrpaMM CpeaHero o0mero oOpa3oBaHHS: JHUYHOCTHEHIE,
MeTanpeIMETHBIE U TTPEAMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJbTAaTOB OCBOCHHUS MPOTPAMMBI TIO
OMOJIOTUH BBIJICJICHBI CIIECIYIONINE COCTABIISIIONINE: OCOZHAHUE 00YUYaIOIIUMHUCS
POCCHUICKON T'paXAaHCKOM HACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIbHOCTA M CaMOOIIPEACNICHUIO, Hanuyue mMomusayuu K oOyUYEHUIO
OMOJNIOTUH, YeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JIMUYHOCTH
Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M HUCTOPUUYECKUX TPAJULIMN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIUXCS
PYKOBOJCTBOBAThCS B  CBOCHM  JICSITEIHHOCTH  I[EHHOCTHO-CMBICIOBBIMH
yCTAaHOBKAMHU, MPHUCYIIUMHU CHUCTeME OMOJIOTHYECKOTO0 OOpa3OBaHMS, Haluyue
NpasoCco3HanUsi YKOJIOTHUECKON KYJIbTYpBl, CHOCOOHOCMU CcmMA8ums LI U
CTPOUTH KMU3HEHHBIE TITIAHBI.

JIngHOCTHBIE  pe3yJbTAaThl OCBOCHUS TPOrPaMMBI TIO  OHOJOTHH
JOCTUTAIOTCS B EAMHCTBE Yy4eOHOW M BOCIHTATEIHHOW JEATETbHOCTH B
COOTBETCTBUM C TPAAWIIMOHHBIMH POCCHUHUCKHUMHU  COIIMOKYJIbTYPHBIMH,
HCTOPUYECKUMHU W JYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, TPUHSITHIMU B
oOmiecTBe MpaBWJIaMd UM HOPMaMHU TOBEIEHHS W CHOCOOCTBYIOT IMpoIleccam
CaMOIIO3HAHHUSI, CAaMOBOCIMTAaHUS M CaMOPA3BUTHS, PA3BUTHS BHYTPEHHEH
NO3ULMU JIMYHOCTH, MATPUOTHU3Ma M YBAXKEHUS K 3aKOHY M IPABONOPAJIKY,
YeJIOBEeKY TpyJa U CTaplieMy MOKOJIEHUIO, B3aMMHOTO YBaXXEHUS, OEpeKHOTO
OTHOLLEHUSI K KYJbTYPHOMY HACIEOUI0O W TPaJuUUsSM MHOTOHAIIMOHAIBHOTO
Hapoja Poccuiickon denepaunu, NpUpoIe U OKPYKAKOIIEH cpelie.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUs y4yeOHoro mnpeamera «buomorus»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CHOCOOHOCTH  OOyYarouuxcs
PYKOBOJICTBOBaTbCA C(HOPMHPOBAHHOW BHYTPEHHEW TMO3UIMEN JIMYHOCTH,
CUCTEMOW IEHHOCTHBIX OPHEHTAIIMH, MO3UTUBHBIX BHYTPEHHUX YOCKICHHII,
COOTBETCTBYIOUIUX TPAJAULIUOHHBIM IIEHHOCTSIM POCCHUHCKOro 0OIIecTBa,
paclIiMpeHue >KU3HEHHOrO OIbITa U ONbITa JESATEIbHOCTH B IIpOLEcce
peanu3aluy OCHOBHBIX HAMNpPABJICHUN BOCIUTATEIBHON JEATEIBbHOCTH, B TOM
YHCJIE€ B YaCTH:

1) rpa:kIaHCKOro BOCIIUTAHUS:

chOpMUPOBAaHHOCTh  TPAXKIAAHCKOW TMO3UIMK  OOydaromerocs Kak
aKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIECTBa;

OCO3HAaHHE CBOWX KOHCTHUTYLHOHHBIX MpPaB M OO0SI3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW MEATENbHOCTU MpPHU CO3JAAHUHU
y4eOHBIX TPOEKTOB, pEUICHWH Y4YeOHBIX U TIO3HABaTENbHBIX  3ajad,
BBITIOJTHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEJENSITh COOCTBEHHYIO TO3HIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHATD e€;

yMEHHE  YYUTBHIBATH B  CBOMX  JCHUCTBUSAX  HEOOXOJAMMOCTH
KOHCTPYKTHBHOTO B3aWMOJICHCTBUSI JIIOJCH C pPa3sHbIMU YOCKICHUSMHU,
KyJbTYPHBIMH LICHHOCTSIMU U COLMATIbHBIM MOJIOKEHUEM;



TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOIO BBIMOJHEHHUS
y4eOHBIX, MO3HABATEIbHBIX M MCCIIEAOBATEIILCKUX 3a/lad, YBaKUTEIbHOIO
OTHOIIIEHHUS] K MHEHHUIO OIMOHEHTOB MpPHU OOCYXJIECHUU CIOPHBIX BOIPOCOB
OMOJIOrMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM IEATEIIBHOCTH;

2) NaTpMOTHYECKOTr0 BOCTIUTAHUSA:

chOpMUPOBAaHHOCTh  POCCHMCKONM  TPaKTAHCKOW  HUJIEHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH IEpe.
Ponunoii, ropmocty 3a cBoi Kpail, cBOX PomuHy, CBOW f3BIK M KYJBTYpY,
MPOIILJIOE ¥ HACTOSIIIee MHOTOHAIMOHAIBLHOTO Hapoia Poccuu;

[ICHHOCTHOE OTHOIIEGHHWE K TPHUPOJHOMY HACICAUI0 M TMaMSITHUKaM
MPUPOJIBI, TOCTHXKEeHUsIM Poccun B Hayke, UCKYCCTBE, CHOPTE, TEXHOJOTHUSX,
TpyZe;

CIOCOOHOCTh OLICHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJICHHUE U
pa3BuUTHE OMOJIOTHH, TMOHUMAHHUS 3HAYEHUS OWOJIOTUM B TO3HAHUHM 3aKOHOB
MIPUPO/IBI, B )KU3HU Y€JIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uzeitHas yoexx1€HHOCTh, TOTOBHOCTh K CIY>KeHMIO M 3amute OTeuecTBa,
OTBETCTBEHHOCTH 3a €0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHUE JYXOBHBIX IIEHHOCTEH POCCUICKOTO HAPOa;

c(hOopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TIOBEACHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIMIO M IPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUCHTHPYSCHh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IEHHOCTH;

OCO3HaHHE JMYHOTO BKJIaJ]a B IOCTPOCHHE YCTOMYMBOTO OYAylIETro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTENSM, CO3JAaHUIO CEMbH Ha
OCHOBE OCO3HAHHOT'O MIPUHSATHS LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUU C
TpaauLMsAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHMSI:

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIIOUasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTa, TPYAa, OOIECTBEHHBIX OTHOIICHUH;

NOHUMAHNWE 5SMOLMOHAJIBHOIO BO3JAEHCTBUS JKUBOW MPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXXEHUIO B Pa3HBIX BUJaX UCKYCCTBa, CTPEMIICHUE
IPOSIBJIATH KaU€CTBA TBOPUECKOU JIMYHOCTH;

5) pusuveckoro BocnuTanus, POPpMUPOBAHUSA KYJIbTYPHI 310POBbS U
3MOIMOHAJIBHOI0 0JIArOMOJIYYH:

NOHMMAaHWE W peaju3alus 370pOBOro M 0e30MmacHoro odpasza >KU3HH
(3mopoBoe mHUTaHHWe, COONIOACHHE THUTMEHUYECKUX TPaBUI U HOPM,
cOaNaHCUPOBAHHBIN PEKUM 3aHIATHH M OTIbIXa, peryiisipHas ¢u3nueckas
aKTUBHOCTH), OEpPEXXHOTro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PH3UYECKOMY U TICUXUUYECKOMY 37I0POBBIO;

NOHUMAHUE IIEHHOCTU TMPaBWI WHIUBUIYAIbHOTO U KOJUJIEKTUBHOIO
0€30MMacHOTO TOBEACHUS B CHUTYAIlUAX, YTPOXKAOIIMX 3I0POBBI0 M JKU3HH
JIIOJICH;

OCO3HaHUE  TMOCIHEACTBUM W  HEOpUITUS  BPEOHBIX  MPUBBIUEK
(ymoTpeOGieHust anKoroJsi, HAPKOTUKOB, KYpEHHS),

6) TPy10BOr0 BOCTIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAaHHE [IEHHOCTH MacTePCTBa, TPY10JII00uE;

FOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJIOTUYECKON U COLMAIbHOMN
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHULIUAPOBATb, MJIaHUPOBATh u
CaMOCTOSITEILHO BBIMOJHATh TAKYIO JEATEIbHOCTH;



UHTEpPEC K PANIUYHBIM cepaM NpOoPECCUOHATBHON JAEATEIbHOCTH,
YMEHHE COBEpIIATh OCO3HAHHBIM  BBIOOp Oyaymeidl mnpodeccun u
pean30BbIBATh COOCTBEHHBIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEN KU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHUSA:

9KOJIOTMYECKH 11eJ1IeCO00pa3HOe OTHOILIEHUE K MPHUPOJAE KaK MUCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyLECTBOBaHMUS;

MOBBIILIEHUE YPOBHS SKOJOTMYECKOW KYJIbTYphl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUS TIOCTYIKOB M OLIEHKM HX BO3MOXHBIX [OCIEACTBUN IS
OKpY>KaloIlIeil Cpebl;

OCO3HaHHE II100aNBHOIO XapaKTepa dKOJOTHYECKUX MPoOsieM U MmyTel ux
pelIeHHUs;

CIIOCOOHOCTh HMCIOJIB30BAaTh MPHOOpETaeMble MpPU H3yUYEHUU OHOIOTUU
3HAaHUST W YMEHHUS TpU DPEHICHWH MPOOJIeM, CBS3aHHBIX C paIlOHAIBHBIM
MIPUPOJIOTIONb30BAaHNEM  (COONMIOZIEHHE TIpaBWJI TOBEACHHS B  MPHUPOJE,
HaIMpaBJICHHBIX HA COXPaHEHHWE PAaBHOBECHUS B IKOCHCTEMAaX, OXpaHy BHJIOB,
IKOCUCTeM, Ouochepsl);

aKTUBHOE HENpHATHE JCHCTBUM, NPUHOCAIIMX Bpea OKpYy’Karoulei
MPUPOAHON cperne, yMEHHE MPOrHO3UPOBATH HeOJaronpusiTHbIE
HKOJIOTMYECKHE MOCIEICTBUS MPEeANPUHUMAEMBIX IEHCTBUI U MPEeIOTBpALIaTh
uX;

HaJIMYME PA3BUTOTO HKOJIOTMYECKOTO MBIIIJIEHUS, HKOJIOTMYECKON
KYJbTYpBI, OIbITa AESITEIIbHOCTH SKOJIOTMYECKOW HANpPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAaTbCS MMH B  [I03HABaTEJIbHOW, KOMMYHUKATHBHOM U
COLIMATILHOM MPAaKTUKE, TOTOBHOCTH K YYAaCTHUIO B MPAKTUYECKOU AEATEIbHOCTH
HKOJIOTMYECKON HAIPABICHHOCTH;

8) neHHOCTH HAYYHOI 0 MO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOM MpPaKTUKH, OCHOBAaHHOTO Ha
JMajgore KyJbTyp, CIIOCOOCTBYIOIIEIO OCO3HAaHHIO CBOErO0 MecTa B
HOJUKYJIBTYPHOM MHUPE;

COBEPIIEHCTBOBAHUE SI3BIKOBOW M YMTATENIbCKON KYJIbTYpPhI KaK CpeCTBa
B3aMMOJICHCTBUS MEXK/TY JIFOJbMH U MTO3HAHUS MUPA;

NOHMMAaHHUE CHelUPUKA OUOJIOTUM KaK HayKd, OCO3HaHHsS €€ poju B
(GbopMHUPOBaHUH PALIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JJAaHUU I[EIOCTHOTO
Mpe/ICTaBlIeHUs: 00 OKPY’KAOIIEeM MHUpPE KaK O €IUHCTBE MPUPO/IbI, YETIOBEKA U
oOmiecTBa, B MO3HAHWU MPHUPOAHBIX 3aKOHOMEPHOCTEH W PEIIeHUU MpoOsieM
COXpaHEHHsI PUPOTHOTO PABHOBECHS,

yOeXKIEHHOCT B~ 3HAYUMOCTH  OWOJIOTHMH s COBPEMEHHOMU
MUBUIIN3AIAN: O0ECIIeUeHUsI HOBOTO YPOBHSI Pa3BUTHUS MEIUIIUHBI, CO3JaHHE
MEPCTIEKTUBHBIX OMOTEXHOJIOTHI, CIIOCOOHBIX PEIIaTh PEeCypCHbIE MPOOIEMBI
pa3BUTUSL  YEJIOBEYECTBA, IOMCKAa IMyTed BBIXOJAAa U3  IIIOOAIBHBIX
HKOJIOTUYECKHUX MPoOJIeM U o0ecreueHHs epexoia K yCTOMYUBOMY Pa3BUTHIO,
palMoHAIbHOMY HCIOJb30BAHUIO TMPHPOIHBIX PECypcoB U (HOPMHUPOBAHUIO
HOBBIX CTaH/JIapTOB JKU3HH,

3aWHTEPECOBAHHOCTh B TMOJYYEHMHM OHOJOTHUECKUX 3HAHUM B IEJAX
MOBBIIICHNUS OOIIEH KyJIbTyphl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOW  4acTu  (DyHKIMOHAJBHOW  TPAMOTHOCTH  OOyYaroImuxcs,
dbopMupyemoi pu u3yuyeHUU OUOJIOTHH;



NMOHUMAaHWE  CYIIHOCTH METOJOB  IIO3HAaHUS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJyYaeMble 3HAHUS JUIS
aHaJIM3a U OOBSICHEHUS SBJICHUN OKPY>KAIOIIEr0 MUPA U MPOUCXOAAIIUX B HEM
M3MEHEHUI, YMEHUE JieJlaTh 00OCHOBAaHHBIE 3aKJIIOYEHUSI HA OCHOBE HAyYHBIX
(aKTOB 1 UMEIOLIUXCS JAHHBIX C LENbI0 MOJyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENBHO HCIOJIb30BaTh OHOJIOIMYECKUE 3HAHUSA
JUI pelIeHUs] MPOOJIEM B PEANIbHBIX KU3HEHHBIX CUTYALMSIX;

OCO3HaHHE LIEHHOCTH HAYYHOU JEeSTEIbHOCTH, TOTOBHOCTh OCYILIECTBIISATh
MPOEKTHYIO U UCCIEI0BATENbCKYIO ACITENbHOCTh MHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHMI0, K aKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHUU MO OMOJOTHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHbie  pe3yibTaThl  OCBOCHHMS ~ y4eOHOro  mpeaMera
«buonorus» BKIIOYAIOT: 3HAYMMBIC JUIS (OPMUPOBAHUS MHUPOBO33PCHHUS
oOydJaronuxcss  MEXIAUCIUIUIMHAPHBIE  (MEXIpPEAMETHBIC)  OOIIeHayYHbIE
TIOHATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KApTHHBI MHpa W CHCIUPUKY
METOJIOB TIO3HAHHWS, WCIOJIb3YEMBbIX B CCTECTBCHHBIX HayKaxX (BEIIECTBO,
SHEprus, SBJCHUE, IMPOIECC, CUCTEMa, HAyYHBIH (aKT, MPUHIIMII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCJCJAOBaHUE, HAOJIOJCHHE, W3MEpPEHUE,
IKCTIEPUMEHT 5 TpyTHE); YHUBEpCaJIbHbBIC y4eOHbIe eHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHKATUBHBIC, PETYJSITHBHBIE), 0OOecleunBaronie
dhopmupoBanue (yHKIIMOHATBHONW TPAMOTHOCTH M COITMATIBHON KOMIIETEHITUU
o0y4Jaronuxcsi; CHoCOOHOCTh OOYYAIOIIMXCS  HMCIOJB30BaTh  OCBOCHHBIC
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUSA W  YHUBEPCAJIbHbBIC
y4eOHbIe JCHCTBUS B TTIO3HABATEIHLHON M COLIMAILHON MPAKTHKE.

B pesynpraTe wu3yueHus OHWOJOTMM Ha YPOBHE CPEAHETO OOIIero
oOpazoBaHusi y oOyuaromerocs OyayT chOpMHUPOBaHBI ITO3HABATEIbHbIC
yHUBEpCaJIbHbIE YyueOHBbIC JEWCTBUSA, KOMMYHUKATHBHBIC YHUBEpPCAIbHBIC
y4deOHbIC JEUCTBHUSA, PETYISATHBHBIC YHHBEpPCAJIbHBbIC YydYeOHbIE JEUCTBUA,
COBMECTHA IEATEIbHOCTD.

MertanpeamMeTHble pe3yabTaThl OCBOSHHUS MPOrpaMMbl CPEIHETO OOIIero
00pa3zoBaHMs JOKHBI OTPAXKATh:

OBjaeHne YHMBEPCAJbHBIMH Y4YeOHBIMH  TO3HABATEJbHBIMH
JAeHCTBUSIMMU:

1) 6a30BbIe JIOTHYECKHE TeHCTBHS:

CaMOCTOSTEIbHO  (OPMYJIHpPOBATH U  aKTYalHU3HPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIH30BaTh MPU OCBOCHHH 3HAHUN MPUEMBI JIOTHYCCKOTO MBIIIJICHUS
(amanmu3a, cuHTE3a, CpaBHEHHWs, Kiaccuukanuu, oOOOIIEHUS), PACKPHIBATH
CMBICJT OHMOJIOTMUECKUX TOHATHHA (BBIACIATh WX XapaKTepHBIE MPU3HAKH,
yCTaHABIIMBATh CBS3H C APYTUMH TMOHATHSIMH ),

OTIpENIEATh ILENN JCATEILHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX
TOCTHKCHHS, COOTHOCUTH PE3yJbTaThl JACATEIBHOCTH C ITOCTaBICHHBIMU
LIEJISIMH;

WCIIOJIb30BaTh OWOJIOTHYECKHE TOHATUS JJsi OOBsICHEHUS (DAKTOB H
SIBJICHUY KUBOU ITPUPOJIBI;



CTPOUTH JIOTHUECKHE PACCYXICHUS (MHIYKTHUBHBIC, ICIyKTUBHBIE, IO
AQHAJIOTHH), BBISBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHSI B PACCMATPHUBACMBIX
SIBJICHUSIX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKITFOUCHHS,

MPUMEHATh  CXEMHO-MOJICNIBHBIE ~ CPEJICTBA  JUIA  IPEICTaBIICHUS
CYIIIECTBEHHBIX CBSI3CH U OTHOIIECHUH B M3y4aeMbIX OMOJIOTHYCCKHX 00BEKTaX,
a TakkKe TPOTUBOPEUMH pAa3HOTO pOJA, BBIIBICHHBIX B  Pa3IUYHBIX
WH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarpiBaTh IIAaH pEHICHHS TpoOJemMbl ¢ y4€TOM  aHam3a
UMEIOIIUXCSI MAaTepUATbHBIX M HEMAaTePUATIbHBIX PECYypPCOB;

BHOCUTh KOPPEKTHBBI B JCSITCIBHOCTh, OIICHUBATh COOTBETCTBHUE
pe3yIbTaTOB LENSM, OLIEHUBATh PUCKU TIOCIIECICTBUI IEATEILHOCTH;

KOOPJIMHUPOBATh M BBIIOJHATH pPabOTy B YCIOBHUSX PEANBHOTO,
BHPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BHBaATh KPEATUBHOE MBITINICHUE TIPH PEIICHUN KU3HEHHBIX TTPOOJICM.

2) 6a30BbIe HCCJIEN0BATEILCKHE IEHCTBUS:

BIIQJICTh  HABBIKAMH  yYEOHO-HMCCIEIOBATENbCKOH M TPOEKTHOMN
NESTeTLHOCTH, HaBBIKAMU  pa3pelieHus MpoOJieM, CHOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITCIbBHOMY ITOUCKY METOJIOB PEIICHUS MPAKTHUYCSCKHX
3aJ1a4, MPUMEHEHUIO Pa3IMYHBIX METO/I0B ITO3HAHHUS,

UCTIO30BaTh PA3IUYHbIC BUABI JACATEIHHOCTH TIO IMOJyYEHUIO HOBOTO
3HAHHS, €r0 WHTEPHpEeTallid, MPeoOpa3OBaHUI0O U MPUMCHCHHIO B YUYCOHBIX
CUTYaIIUSX, B TOM YHUCJIC TIPH CO3JIaHUU YUCOHBIX M COITUATBHBIX MPOCKTOR;

dbopMHUpOBaTh  HAyYHBIA TUN  MBIIUICHHUS, BJIQJETh  HAyYHOH
TEPMUHOJIOTUEH, KITFOYSBBIMU TIOHATUSMHU ¥ METOIAMH;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 33Jla4ll B 0Opa30oBaTEIbHON
NESITeTbHOCTU ¥ JKU3HEHHBIX CUTYaIUSX;

BBISIBJIATD TPUYMHHO-CIICICTBEHHBIEC CBS3M M aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ pEelICHUs, HaXOAUTh apTyMEHTHI IS J0Ka3aTeIbCTBa
CBOMX YTBEP)KICHHIA, 3a71aBaTh MapaMeTPhl K KPUTCPUU PEIICHHUS;

aHAJIM3UPOBATh IMOJyYEHHBIE B XOJE PEIICHUS 3aJadyd pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3MPOBATh W3MCHEHHUE B
HOBBIX YCIIOBHSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OIICHUBATH IPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIATH IIeJICHAPABICHHBINA MTOUCK TIEPEHOCA CPEJICTB U CIIOCOO0B
JEUCTBUS B IPOPECCHOHAIBHYIO CPEY;

YMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTHYECKYIO 00JIacTH
KHU3HEIEATCIIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC WJCU, TpEiaraTh OPUTHHAIBHBIC TIOAXOIBI U
peIlIeHUs, CTaBUTh MPOOJIEMbI W 3aJa4yH, JONMYCKAIOIIWE allbTCPHATUBHBIC
pereHusl.

3) padora ¢ unopmanueii:

OPUEHTUPOBATHCS B PA3IMUHBIX HCTOYHHUKAX HUHMOpMaruu (TeKcTe
y4eOHOro MOcOOusl, HAY4YHO-TIOMYJSPHOW JHTEpaType, OHOIOTHYECKUX
CJIOBapSX M CIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax HaHHBIX, B MHTepHETE),
aHAIM3UPOBATh MH(OPMAIMIO PA3IMYHBIX BUAOB U (QOpPM MpPEICTaBICHUS,
KPUTHUYECKH OIICHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD;

(dbopMyIHpOBaTh 3aMPOCHl U TPUMEHSTh Pa3IMYHbIE METOABI MPU MOUCKE
u orbope Owonormdyeckoil HHPOpMAIMK, HEOOXOMWMOW MJIsi BBITIOJHEHUS
y4eOHBIX 3a/1a4;



puoOpeTaTh OIIBIT WCIIOJIb30BaHUs MH(}OPMALIMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJIOTHH, COBEPUICHCTBOBATh KYyJIbTYpPY aKTUBHOI'O
MCIIOJIb30BAHMSI Pa3INYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAJBHYIO (QOpMy NpeICcTaBICHUS
ouonornueckot wuHPoOpManuu (CXembl, TpapuKH, IgUArpaMMbl, TaOJHUIIbI,
PUCYHKH U JIpYTOE€);

WCIIOJIb30BaTh HAay4YHBIA $3bIK B KadyecTBE CpeAcTBa INpu padoTe ¢
Oouonoruuecko MHPoOpMaluen: NPUMEHATh XHUMUYECKUE, (QU3MUYecKue u
MaTeMaTU4YEeCKUE 3HaKU U CUMBOJIBI, (OpMYJIbl, a00peBUaTypy, HOMEHKIIATYDY,
UCIOJIb30BaTh M  MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CpEICTBA
HarJIsTHOCTH;

BJIAJETh HaBbIKAMHU  DPACIO3HABAaHUS M 3allUThl  MH(OPMAIINH,
MH(OPMALIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OgiageHne yHUBepPCAJbHBIMA KOMMYHHKATHBHBIMU J1eliCTBUSIMU:

1) ob1eHue:

OCYULIECTBJISITh KOMMYHHUKAIlMM BO BceX cdepax KHU3HU, AaKTUBHO
y4acTBOBAaTh B JUAJION€ WJIM JIUCKYCCHUU MO CYIIECTBY OOCYKIAaeMOW TEMBI
(yMeHue 3amaBaTh BOINPOCHI, BBICKA3bIBaTh CYXKACHHUS OTHOCUTEIBHO
BBITIOJIHEHUS TpeJyiaraeMoi 3aJa4d, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTD
MO3UIUHI APYTUX YYACTHUKOB AUATIOTA WM TUCKYCCUN);

pacno3HaBaTh HeBepOaJbHBIE CpeICTBAa OOUICHUS, MOHUMATh 3HAUYCHHE
COLIMATIBHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHMSI KOH(PJIUKTHBIX CUTYallUH,
yMEThb CMTYaTh KOH(QIUKTHI U BECTU MEPETOBOPHI;

BJAJeTh pa3IMYHBIMU crocodamMu OOLIEHHs U B3aUMOJEHCTBHA,
IOHUMAaTh HAMEPEHUSI IPYIHUX JIOAEH, IPOSBIATh YBAKUTEIbHOE OTHOLIEHHE K
cobeceTHUKY U B KOPpeKTHOH hopme (opMyIUpOBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JOIMYHO U3JaraTh CBOK TOUKY 3PEHMSI C UCIIOJIb30BAaHUEM
A3BIKOBBIX CPE/CTB.

2) cOBMeCTHAasl 1esITeJIbHOCTh:

IOHMMaTh M  HUCHOJb30BATh  IPEUMYIIECTBA  KOMaHAHOM u
UHIUBUIYalbHOH paOOThl MpU pelIeHUH OHOJIIOTHYECKOH MpOOJIEMBI,
00OCHOBBIBATH HE00X0IUMOCTh IPUMEHEHUS IpyMIOBBIX dopm
B3aMMOJICHCTBUS NPU PELICHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMATUKY U METOJIbl COBMECTHBIX AEUCTBUM C y4ETOM OOLIMX
MHTEPECOB U BO3MOXKHOCTEH KaXkJJ0ro WieHa KOJUIEKTHBA,

OpUHUMATh LEJIM COBMECTHOH JEsITeNbHOCTH, OpPraHU30BHIBATH W
KOOPAMHUPOBATh JEUCTBUS MO €€ JTOCTHKEHHMIO: COCTABIIATH IUIAH JICHCTBHIA,
pacrpesiensaTh pojid ¢ y4€TOM MHEHHUI YYaCTHHUKOB, OOCYKIAaThb pe3yJbTaThl
COBMECTHOMU paloThI;

OLIEHMBATh KauyeCTBO CBOET0 BKJAJa M KaXIOr0 YYaCTHHKA KOMaHJIbl B
o0Imui pe3ybTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejularaTb HOBBIE IPOEKTHI, OLEHMBATh HAEU C TO3UIUN HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;

OCYLIECTBIISITh MO3UTUBHOE CTPATErMUECKOE IOBEJICHUE B Pa3IUYHbIX
CUTYAIHsIX, IPOSBISATH TBOPUYECTBO U BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OBnageHne yHUBEPCAJBHBIMH PeryJIATHBHBIMH 1CHCTBUAMM:

1) camoopranu3anmusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JJIsl BBIIBJICHHUS MPOOJIEM M X
pEILICHUS B )KU3HEHHBIX M YUEOHBIX CUTYALMSIX;



BBIOMpATh Ha OCHOBE OMOJIOTMYECKHX 3HAHUU LEJNEBBIE U CMBICIOBHIE
YCTAaHOBKM B CBOMX JACHCTBUSX M THOCTYNKax I10 OTHOIICHHIO K JKHUBOU
MIPUPOJIE, CBOEMY 3710POBbIO U 3[J0POBBIO OKPYIKAIOLIUX;

CaMOCTOSITEIBHO ~ OCYILIECTBJISATh  IO3HABATENIbBHYIO  JESTENBHOCTD,
BBISIBJISATH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJaud B
00pa30BaTebHON AESITENILHOCTH U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEIbHO COCTAaBJATh IUTAH pEUIEHUs OpoOJieMbl C  Y4ETOM
MMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacmMpsATh paMKM  y4eOHOTro IpeJAMeTa Ha OCHOBE  JIMYHBIX
MIPEATIOYTEHHUI;

JenaTh ~ OCO3HAHHBIA  BBIOOpP,  apryMeHTUpOBaThb  €ro,  OpaTh
OTBETCTBEHHOCTH 3a PEIICHHUE;

OLICHUBATh PUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKON 3pyIULIMU B
pasHbIX 00JIaCTAX 3HAHMM, MOCTOSHHO MOBBIIIATH CBOW 0Opa30BaTENbHBIN U
KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh  OLIGHKY HOBBIM  CHUTyalusiM, BHOCHUTb KOPPEKTHUBHI B
JeSITeIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIETISIM;

BJIa/JIeTh HABbIKAMU TIO3HABaTelIbHOW pedrekcun Kak OCO3HaHUS
COBEpIIAEMBIX JEUCTBUM W MBICIUTENbHBIX MPOLECCOB, UX PE3yJNbTaTOB M
OCHOBAHUM, UCIIOIB30BaTh MPUEMBI peIIeKCHH 1711 OLICHKU CUTYallluH, BBIOOpa
BEPHOTO PEIICHMUS;

YMETb OLICHMBAaThb PUCKM M CBOEBPEMEHHO IPUHUMATh PEIICHHS 110 UX
CHU)KCHHUIO;

IPUHUMATh MOTHMBBI WM apryMEHThl JIPYTHMX IIpU aHAIU3€ PE3yJIbTATOB
NESITEIIBHOCTH;

3) npuHsATHE CeOs M APYTUX:

OpUHUMATh ce0sl, MOHMUMasi CBOM HEJOCTATKU M JOCTOMHCTBA;

IPUHUMATh MOTHBBI UM apryMEHTBI JPYIMX IIPpH AHAJIM3E DPE3YJbTATOB
JESITEIIBHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYIUX HA OIIUOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MHP C MO3ULMH JPYTOro YelI0BeKa.

INPEJMETHBIE PE3YJIBTATbBI

[IpenmMeTHBIC pe3yNbTaThl OCBOCHHS COJACPIKAaHUS YUEOHOTO NpeaMera
«buonorusi» Ha yrayOJIEHHOM YpPOBHE OPHUCHTHPOBAHBI Ha oOOecredeHue
npodpunsHoro oOydeHus oOywaromuxcs Ouonoruu. OHHM — BKJIIOYAIOT:
cnenuduyeckue s OMOJOTMHM HAay4YHbIE 3HAHHSA, YMEHHS U CIOCOOBI
JCUCTBUN MO OCBOCHHIO, MHTEPIIPETALMU M MPEOOPa30BaHUIO 3HAHWH, BUIBI
JIESITEIbHOCTH 110 MOJYYSHHUIO HOBBIX 3HAHUN U UX MPUMEHEHHIO B PA3IMYHBIX
y4eOHBIX, a TaKKe B pEalbHbIX >KU3HEHHBIX cHUTyanusx. [IpeamerHbie
PE3yNbTATHI MPECTABICHBI MO TO/IaM U3YYCHHSI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpenmera «buonorus» B
10 knacce nOMXHBI OTPAKATH:

c(hOpMUPOBAaHHOCTh 3HAHMA O MECT€ W POJIM OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HAyK, B (DOPMHPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHPA,
B TIO3HAHWW 3aKOHOB TPUPONBI W PEIICHUH MPOoOJIeM paroOHaIBLHOTO



MPUPOAONOIB30BAHMS, O BKIAJAE POCCUHCKHX U 3apyOEKHBIX YUYEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOM OHMOJOTMYECKUX 3HAHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIaratolIfe OHOJIOTUYECKHUE TEPMHUHBI M TOHATHS (PKU3Hb, KIIETKA,
OpraHu3M, MeTa0OoJu3M, FOMEOCTa3, CaMOPEryJSIIUs, CaMOBOCIPOU3BE/IEHUE,
HaCJIeICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHUE), OMOJIOTUYECKUE TEOPUU
(xnerounas teopus T. IlIBanna, M. lllneiinena, P. Bupxosa, xpomocomHas
Teopus HacieacTBeHHocTu T. Moprana), yuenust (H. U. BaBuiioa — o nentpax
MHOTO00pa3usi W TPOMCXOXKACHUS KYJIbTypHBIX  pPacTeHHid), 3aKOHBI
(ennHOOOpPA3Usl MOTOMKOB IIEPBOTO MOKOJIEHHUSI, pPACUIEIUIEHNS, YUCTOThI FaMeT,
HE3aBUCUMOTro HacienoBaHus [. Menzaensa, TIOMOJOTHMYECKUMX PSAIOB B
HACJIEICTBEHHOMN N3MEHUYNBOCTHU H. n. Baswuiosa), MPUHLIHTIBI
(KOMIJIEMEHTApHOCTH);

BJIaZICHE OCHOBHBIMM METOJAMH HAYYHOTO MO3HAHMSI, UCIOIb3yEMbIX B
OMOJIOTUUECKUX HCCIEOBAHUAX JKUBBIX OOBEKTOB (OMHCaHWE, H3MEpEHHe,
Ha0JII0/IeHNE, SKCTIEPUMEHT);

yMEHHE BBIICHATh CYUIECTBEHHBIE MPU3HAKU: BHPYCOB, KIETOK
MPOKAPHOT M DYKAPUOT, OJHOKICTOYHBIX U MHOTOKJIETOYHBIX OPTaHW3MOB, B
TOM 4uciie OakTepuil, TpuOOB, PACTEHUM, KUBOTHBIX U YEJIOBEKa, CTPOCHUS
OpraHOB M CHUCTEM OpraHOB pACTEHUM, >KUBOTHBIX, YEJIOBEKa, IPOIIECCOB
KHU3HEACATCIIBHOCTH, TPOTEKAIOIIUX B OpraHU3MaxX PAcTCHUH, >KMBOTHBIX W
YelloBeKa, OMOJIOTMYECKUX TMPOIEeCCOB: OOMeHa BemlecTB (MeTaboiu3M),
MpeBpallleHusl SHEPruu, OpoKeHHUs, aBTOTPOGHOTO M TreTepoTpOoPHOro THUIOB
nuTaHus, (QOTOCHMHTE3a M XEMOCHHTE3a, MHUTO03a, Meilo3a, ramMeToreHesa,
sMOpHUoOreHesa, OCTAMOPHUOHAIBHOTO pa3BUTHA, Pa3MHOXKEHHUS,
UHAMBUAYAIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTreHe3a), B3auMOIEHCTBHSI TEHOB,
reTepo3uca, HICKyCCTBEHHOTO 0TOOPa;

yMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXKIYy OPraHOMIAMH KJIETKH M HX
GyHKUMSAMU, CTPOEHHUEM KJIETOK pa3HbIX TKaHEWM U WX (PYHKIUSAMHU, MEXKITY
OpraHaMHM U CHCTEMaMU OPraHOB y PACTeHHid, >KMBOTHBIX M YEJOBEKa U HX
GYHKIUSAMU, MEXIy CUCTEMaMHU OPTaHOB U MX (PYHKIUSMHU, MEXKIY ITallaMu
oOMeHa BeNIeCTB, dSTalmamMd KJIETOYHOTO IMKJIa M KU3HEHHBIX I[MKJIOB
OpPraHU3MOB, dTarlaMl 3MOPUOHAILHOTO Pa3BUTHsI, TEHOTUIIOM U (PEHOTHUIIOM,
(dheHoTUIIOM U (paKTOpaMu Cpeibl OOUTAHMS;

YMEHHE BBISBIATH OTIWYHUTENbHBIE MPHU3HAKU KUBBIX CHCTEM, B TOM
YHClie PACTCHU, )KUBOTHBIX M YEIOBEKa;

yMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE ApPryMEHTHI, OMOJIOTUYECKYIO
TEPMUHOJIOTUIO M CHUMBOJIMKY Ui JIOKa3aTelbCTBa POJCTBA OPraHU3MOB
Pa3HBIX CUCTEMATUYECKUX TPYIII;

yMEHHE pelarh OHOJOTHYECKUE 3a7add, BBIBIATH TMPUYHHHO-
CJIEJICTBEHHBIE CBSI3M MEXKIY UCCIeAyEeMbIMH OMOJIOTMUYECKHUMH MPOIECCaMH U
SBJICHUSIMH, JIeTIaTh BBIBOABI W TPOTHO3bI HAa OCHOBAHUU TMOJYYEHHBIX
PE3yNIbTATOB;

yMEHHE BBITIOJHATH JIA0OPATOPHBIE U MPAaKTHUECKUE PadOThI, COOIIOIATh
MpaBuIIa Mpu padoTe ¢ yueOHbIM U 1a00paTOpHBIM 000PYIOBAHHUEM;

yYMEHHE BBIBUTATh THUIOTE3bl, MPOBEPATh HMX HKCIEPUMEHTAIbHBIMU
cpenctBaMu, HOpMyIHpys 1eIb HCCIEIOBAHMS, aHATIM3UPOBATH IMOJYYCHHbBIE
PE3YNbTATHI U JIeJaTh BHIBOIBL;

YMEHHE YYacTBOBaTh B Yy4eOHO-HCCIEIOBATENbCKONH paboTe 1o
OUMOJIOTHH, SKOJIOTUU U MEAMIIMHE, TPOBOUMON Ha 0a3e IMIKOJBHBIX HAYYHBIX



oOmiecTB, M NyOIMYHO TNPEACTaBIATh IOJYYEHHBIE pe3ynbTaTbl Ha
YUYEHUUYECKUX KOH(PEPEHLMSIX;

YMEHHE OLCHUBATh 3THUYECKUE ACHEKTHI COBPEMEHHBIX HCCIICAOBAHUN B
oOrmacth  OHMOJOTMM W MEIUUUHBI  (KJIOHMPOBAaHUE, HCKYCCTBEHHOE
OILUIOJOTBOPEHHE, HAIIPABJICHHOE U3MEHEHNE T€HOMA U CO3/IaHUE TPAHCTEHHBIX

OpPraHHU3MOB);

YMEHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oymytei
npoeCCUOHATBPHON  NIEATEIbHOCTU B 00JacTd OWOJIOTHMH, MEAUIIMHBI,
OMOTEXHOJIOTUH, BETEpUHAPUH, CEeJbCKOTO XO035UCTBA, MUIIEBON

MIPOMBIIIJIEHHOCTH, YTIyOJIATh MO3HABATEIbHBIM MHTEPEC, HAIMPABICHHBIA Ha
OCO3HaHHBII  BBIOOp COOTBETCTBYIOUIEH mpodeccuu U MPOJOJIKEHHE
OMOJIOrMYecKoro o0Opa3oBaHuUsl B OpraHU3alUsAX CPEIHEro NpoPecCHOHAIBLHOTO
Y BBICIIIETO 00pa30BaHUs.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUS yueOHOTO mpenmMera «buonorus» B
11 knacce NOMKHBI OTPAXKATH:

c(hOpMUPOBAaHHOCTh 3HAHUM O MECT€ W POJIM OHOJOTHMH B CHUCTEME
€CTEeCTBEHHBIX HayK, B (POPMHUPOBAHUUM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBl MHUpPA, B MO3HAHUM 3aKOHOB MPHUPOJBI M PEHICHUU 3KOJIOTHUYECKUX
npoOJieM 4YeloBEeuecTBa, a TakKe B pEIICeHWH BOIPOCOB pPAaIMOHAJIBLHOTO
MPUPOJIOTIONB30BaHUsA, M B (OPMHUPOBAHUU IIEHHOCTHOTO OTHOIIEHUS K
MpHUpo/ie, O0IIECTBY, YEIOBEKY, O BKIIAJIE POCCUNCKUX U 3apyOeKHBIX yUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTUY;

yMEHHE BJIAJCTh CUCTEMOW OMOJIOTMYECKUX 3HAHWUU, KOTOpas BKIHOYACT
onpeziesieHuss U TMOHUMAaHUE CYIIHOCTH OCHOBOIIOJIATaoIUX OMOJOTUYECKUX
TEPMUHOB W TOHATHH (BHJ, dKOCHUCTeMa, buocdepa), OMOIOTHUUECKHE TEOPUHU
(aBomroumonHass teopust Y. JlapBuHA, CHHTETHUYECKas TEOpHUs SBOJIOLHUN),
yuenus (A. H. CeBepuoBa — 0 mHyTsAxX M HampaBieHHsX sBosonuu, B.J.
Bepnazckoro — o 6uocdepe), 3akonbl (reneTnyeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aposasiiieBoro cxojactsa K. M. bapa), npaBmia (MuHUMyMa
1O. JIubuxa, 3xK0I0ruYeCcKoil MUpamMuabl YHEPTUN ), TUTIOTE3bI (THUIOTE3a «MHUpa
PHK» V. I'un6epra);

yMEHHE BJIaJeTh OCHOBHBIMH METOJaMHM HAy4YHOT'O  IIO3HAHUA,
UCTIONIb3YEMbIMH B OHOJIOTHUECKHX HCCIEIOBAHUAX JKUBBIX OOBEKTOB U
9KOCUCTEM (OMHCaHUEe, U3MEPEHHE, HAOMIOACHHE, IKCIIEPUMEHT), crocobaMu
BBISIBJICHUS U OLIEHKHU aHTPOIIOT€HHBIX U3MEHEHUI B IPUPOJIE;

yYMEHHE BBIJCNATh CYIIECTBEHHbIE MPU3HAKU: BUAOB, OMOTEOIIEHO30B,
HKOCUCTEM U Ouochepsl, CTAOUIU3UPYIOIIETO, MBUKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, QJIJIOTIATPUYECKOTO u CUMMATPUUYECKOTO
BUJI000pA30BaHMs, BIUSHUA JBWXKYIIUX CHJI DBOJIOUMHA Ha TeHO(OHT
MOMYJISIIUU,  TPHUCIOCOOJIEHHOCTH  OpPraHM3MOB K  cpelae  oOuTaHus,
YepeOBaHMsl HaIpaBJICHUI HBOJIIOIHMH, KPYroBOpPOTAa BEHIECTB W IOTOKA
SHEPTUU B HIKOCUCTEMAX;

YMEHUE YCTaHaBIMBATh B3aMMOCBSI3U MEXAY IPOllecCaMU 3BOJIIOIUH,
JNBIKYIIMMU CUJIAMU aHTPOIIOT€HE3a, KOMIIOHEHTaMU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJIEHUSIMU K HUM OPTaHU3MOB;

YMEHUE BBISBJISATH OTJIMUWTENbHbIE TPU3HAKK KUBBIX  CHCTEM,
MPUCIIOCOOJIEHHOCTh BHJIOB K Ccpejic OOMTaHUs, a0MOTUICCKUX U OMOTHYCCKHUX
KOMITOHEHTOB DKOCHCTEM, B3aMMOCBS3€H OpPraHW3MOB B COOOIIECTBAX,
AHTPOITOTE€HHBIX U3BMEHEHHUI B 3KOCUCTEMAaX CBOEH MECTHOCTH;

yYMEHHE HUCIOJIb30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OMOJIOTUYECKYIO
TEPMUHOJIOTUIO W CHUMBOJMKY JJsl JI0Ka3aTelbCTBAa POJACTBA OPTraHU3MOB



pasHBIX CHUCTEMAaTHYECKHX TPYMI, B3aUMOCBS3M OPraHU3MOB U  CPEIBI
OOMTaHWA, EOUHCTBA YEIOBEYECKHX pac, HEOOXOAMMOCTH COXpPaHCHHS
MHOT000pa3usi BUJOB M SKOCUCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEUECTBA;

YMEHHE pematb OWONIOTMYECKHE 3a7add, BBIBISATh NPUYHHHO-
CIICZICTBEHHBIEC CBSI3U MEXKAY HCCIEAYEMBIMH OMOJIOTHYECKUMH TPOIECCaMU H
SBIICHUSIMH, JIeaTh BBIBOJBI W TPOTHO3Bl HA OCHOBAaHWH ITOJYYCHHBIX
pe3yIbTaTOB;

YMEHHE BBIOJIHATH J1A00PAaTOPHBIE U MPAKTHUECKHE padOThI, COOI0IATh
npaBuiia rpu pabore ¢ yueOHbIM U 1abopaTOPHBIM 000PYA0OBaHUEM;

YMEHHE BBIIBUTATH THUIIOTE3bI, IMPOBEPATH WX OKCIIEPHUMEHTAIbHBIMH
cpeacTBamu, (HOpMYyTUpPYS IeNTb UCCIEAOBAaHUS, aHATU3UPOBAThH TOITYYCHHBIC
pe3yabTaTHI U JIENaTh BBIBOIBI;

yMEHHE yd4acTBOBaTh B Yy4eOHO-HCCIIEJOBAaTENbCKOM paboTe 1O
OMOJIOTHH, DKOJOTHH U MEAUIIMHE, TPOBOAMMON Ha 0a3e IMIKONBHBIX HAYYHBIX
o0mecTs, ¥ MyOMUYHO TPEACTABIATH TMOJYYCHHBIE pE3yNbTaThl Ha
YUEHUYECKUX KOH(DEPCHIINSX;

YMEHHE OIICHMBATh TUIOTE3bl W TEOPHUH O TPOUCXOKICHUHN KHU3HH,
YelloBeKa W YENIOBEUECKUX pac, O TNPUYHMHAX, TOCIEACTBHSIX M CIOCOOax
MPEIOTBpAIICHUs TTI00abHBIX U3MEHEHHH B Onocdepe;

YMCHHE OCYIICCTBIIATH OCO3HaHHBII BBIOOD Oymymieit
npoeCCUOHATBHON  NIeATEIbHOCTH B 00JacTH  OWOJOTUM, DKOJIOTHH,
MIPUPOIOTIOIE30BAHMS, MEUIIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,

BCTCPHUHApPUHU, CCIILCKOI'O XOSHI‘/’ICTBa, MUILEBOM IMPOMBINIJICHHOCTH, y1"J'Iy'6J'I$[TI>
I103HABATEIbHBIN HUHTCPCC, HaHpaBHCHHBII)’I Ha OCO3HAHHbIN BI>I60p
COOTBeTCTBy'IOIHCI\/II HpO(l)eCCI/II/I " IIPpOAOJIKCHUC OHOJIOTMYECKOTO 06p330BaHI/IH
B OpraHu3anugax CpCaHCro HpO(i)eCCI/IOHaIII)HOFO 1 BBICHICTO 06p330BaHI/I}I.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoaunuecTBo 4aco

OcHOBHBIE BUABI
AeSITeIbHOCTH
o0yyarommxcs ¢ y4¢ToM
HanpaBJieHUi padoyei
NporpaMMbl BOCIIUTAHUSA

DJIeKTPOHHbIE
(uu¢poswIe)
oOpa3oBaTejibHbIE

pecypchbl

KoHTpoJibHbIE

Bcero
padoTbI

IIpakTH4eckue
padoThI

Buomnorus kax
HayKa

ICTETHYECKOoe
BOCIIUTAHME,
3CTETUYECKOE OTHOILIEHUE K
MHpY;

NaTPHOTHYECKOE
BOCIIMTaHMe: CIOCOOHOCTH
OLIEHUBATh BKJIaJl
POCCHHCKHMX  y4EHBIX B
CTAaHOBJICHUE W Pa3BUTHE
OHOJIOTHH.

bu6mmoreka [IOK
https://m.edso0.ru/7f41c292

’KuBrle cucTeMBbl
" UX U3YYCHUC

IKO0JIOTHYECKOe
BOCIIMTAHME:
SKOJIOTHYECKHU
1eaecooopasHoe
OTHOIIICHHE K IPHPOJIC KaK
UCTOYHUKY  JKU3HM  Ha
3emie, OCHOBE eé
CYIIECTBOBAHMUSI.

bubnuoreka [JOK
https://m.edsoo.ru/7f41c292

buonorus kietku

0.5

IKOJOIrn4eCKoce

bu6mmoreka [JOK



https://m.edsoo.ru/7f41c292
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BOCIUTAHUE:
IKOJIOTHYECKU
1eaecoo0pazHoe
OTHOIIECHUE K IIPUPOJE KaK
HCTOYHUKY JKHU3HU Ha
3emie, OCHOBE eé
CYIIECTBOBAHMUSI.

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

XuMuyeckas
Opra"u3arus
KJIIETKHA

10

IKOJIOTHYECKOoe
BOCNUTAHUE:
IKOJIOTHYECKU
neaecooOpasHoe
OTHOIICHUE K IIPUPOJE KaK
HCTOYHHUKY JKHU3HU Ha
3emie, OCHOBE eé
CYIIECCTBOBAHMUSL.

bu6moreka [IOK
https://m.edso0.ru/7f41c292

Crpoenue u
(YHKIIUM KJIETKH

JIKO0JIOTHYECKoe
BOCIIUTaHHUE:
DKOJIOTHYECKHU
neaecooopasHoe
OTHOIIICHHUE K MPHUPOJIE KaK
UCTOYHHKY  JKM3HM  Ha
3emie, OCHOBE eé
CYIIIECTBOBAHUSI.

bu6moreka [IOK
https://m.edso0.ru/7f41c292

OOMeH BEIIECTB U
MPEeBpPALICHUE
SHEPrUU B KJICTKE

IKO0JIOTHYECKOe
BOCIIMTAHME:
SKOJIOTHYECKHU
1eaecooopasHoe
OTHOIIICHHE K IPHPOJIC KaK
UCTOYHUKY  JKU3HM  Ha
3emie, OCHOBE eé
CYIIECTBOBAHMUSI.

bubnuoreka [JOK
https://m.edsoo.ru/7f41c292

HacneacteenHas

0.5

IKOJOIrn4eCKoc

bu6mmoreka [JOK
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uHpopManusi 1
peanmzanus €€ B
KJIETKE

BOCIUTAHUE:
IKOJIOTHYECKU
1eaecoo0pazHoe
OTHOIIECHUE K IIPUPOJE KaK
HCTOYHUKY JKHU3HU Ha

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

3emie, OCHOBE eé
CYIIECTBOBAHMUSI.
¢puznyeckoe
3 JKu3HEeHHBIN UK 6 ! BoCHIMTaHUE: bubnuotexa [JOK
IIOHUMAaHUE "
KIIETKH https://m.edsoo.ru/7f41c292
peanm3anus 370pOBOTO U
Oe3omacHOro 00pasa KU3HU
o ¢puznyeckoe
TPOEHHE U .
. o P . s BOCTIMTaHMe: Bu6maorexa LIOK
KIIAN . [MOHNMAaHUE H
- https://m.edsoo.ru/7f41c292
OpraHU3MOB peanu3anus 3I0pOBOTO U
0e30macHoTo 00pa3a KU3HU
P Ppusuueckoe
a3MHOXKEHHE U .
10 o L5 BOCIIUTAHHE: Bbu6mmoreka IIOK
a3BUTHE . ITOHUMaHHE n
P https://m.edsoo.ru/7f41c292
OpraHu3MOB peanu3anus 3I0pOBOTO H
0e30macHoro 00pasa KU3HU
I'eneTnka — Hayka
YK Ppusunueckoe
o .
1 ) 05 BoCnATaHUE: Bubmoreka LIOK
HaCIEeICTBEHHOCTH . [IOHUMAaHUE u
https://m.edso0.ru/7f41c292
1 U3MEHYHBOCTH peanu3anus 3I0pOBOTO H
OPraHU3MOB Oe3omacHoro 00pa3a KU3HU
IKO0JIOrHYeCcKOoe
12 3aKOHOMEPHOCTHU 10 1 BOCIIUTAHHUE: bubnmoreka [JOK
HaCIEICTBEHHOCTH 9KOJIOTHYECKHU https://m.edso00.ru/7f41c292

1enecoodpasHoe
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OTHOIICHHWE K MPHUPOJIC KaK
I/ICTOLIHI/IKy JKU3HN Ha
3emie, OCHOBE eé
CYIIECTBOBAHMUSI.

13

3aKOHOMEPHOCTH
N3MCHYUBOCTHU

IKOJIOTHYECKOoe
BOCNUTAHUE:
IKOJIOTHYECKU
1eaecooOpazHoe
OTHOIICHUE K IIPUPOJE KaK
HCTOYHUKY JKHU3HU Ha
3emie, OCHOBE eé
CYIIECTBOBAHMUSI.

bu6moreka [IOK
https://m.edso0.ru/7f41c292

14

T'enetnka
JeJ0BeKa

0.5

IKO0JIOTHYECKOe
BOCIIMTAHHE:
SKOJIOTHYECKHU
neaecooopasHoe
OTHOIIICHHUE K MPHUPOJIE KaK
UCTOYHHKY  JKM3HM  Ha
3emie, OCHOBE eé
CYIIIECTBOBAHUSL.

bu6mmoreka [IOK
https://m.edso0.ru/7f41c292

15

Cenexuusa
OpraHu3MOB

IKO0JIOTHYECKOe
BOCNIHTAHME:
9KOJIOTHYECKH
1eaecooopasHoe
OTHOIIICHHUE K MPHUPOJIE KaK
UCTOYHUKY  JKM3HH  Ha
3emure, OCHOBE eé
CYIIIECTBOBAHUSL.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

16

BuortexHonorus u
CUHTETUYECKAS
OHOJIOrHsA

IKOJIOTHYECKOe
BOCIIMTAHUE:
IKOJIOTUYECKU
1enecoodpasHoe

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292
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OTHOLIEHHE K IPHUPOJIE Kak

UCTOYHUKY  JKM3HU  Ha
3emie, OCHOBE eé
CYIIIECTBOBAHUSL.
IKO0JIOTHYECKOe
BOCIIMTAHHE:
9KOJIOTUYESCKU
bubmnorexka IIOK
17 Pe3epBHOE Bpemst 1 0 0 Lexecoobpasnoe 1
OTHOIIIEHHWE K TMpupojae Kak | https://m.edsoo.ru/7f41c292
UCTOYHUKY  JKM3HU  Ha
3emie, OCHOBE eé
CYIIIECTBOBAHUSI.
OBIIEE
KOJIMYECTBO 102 0 13
YACOB IIO
ITPOI'PAMME
11 KJIACC
KoanuyecTBo 4acosB OcHoOBHBIE BUABI
JJIeKTPOHHBbIE
HaunmeHnoBanmue AeATEIbHOCTH
Ne (ungposbie)
pa3iesioB u TeM Kontpoabnbie | Ipakruyeckue | 00y4arommxcs ¢
n/n Bcero . . oOpa3oBaTeJibHbIE
NporpamMmbl padoThI padoThI Y46TOM HanmpaBJIeHUit CCVDCLL
padoueil mporpamMmbl peeyp
BOCIIMTAHUA
ICTETHYECKOE
3apoxaeHue u .
BOCIIMTAHHE.
a3BUTHE
. P , . . OCTETUYECKOE OTHOWICHUE | Eyamyorexa [[OK
SBOJIIOIUOHHBIX K MHDY;
N Py https://m.edsoo.ru/7f41c292
MIpe/ICTaBJICHUI B NaTPUOTHYECKOE
61OOTHH BOCIIHTaHHE:
CIIOCOOHOCTh ~ OLICHUBATH



https://m.edsoo.ru/7f41c292
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BKJIa] POCCUICKHX
YU€HBIX B CTAaHOBJIEHUE U
pa3BuTHE OHOJIOTHH.

ICTETHYECKOE
MI/IKpO:)BOJ_HOHI/Iﬂ nu 14 2 BOCIIUTAHUE: BI/I6HHOTeKa HOK
€€ pe3yJIbTaThl scTeTndeckoe oTHomeHue | https://m.edsoo.ru/7f41c292
K MUDY;
ICTETHYECKOE
MaKpOSBOJIIOIII/ISI 158 BOCIIUTAHUE: bubOmmoreka HOK
.. 6 0 .
e€ pe3yJbTaThl scTeTHdeckoe OTHomIeHue | https://m.edsoo.ru/7f41c292
K MHDPY;
[TpoucxoxaeHNe u ICTETHYECKOE
P BOCIIMTaHME! bubmorexa LOK
Ppa3BUTHE XKU3HH HA 15 1.5
3 scTeTHUecKkoe oTHomenue | https://m.edsoo.ru/7f41c292
emiie K MUDY;
JAYXOBHO-HPaBCTBEHHOE
BOCIIMTAHMNE.
T[IpOHCXOXKICHNUE 0CO3HaHHE JTyXOBHBIX
HeITOBEKA — 10 1 LIEHHOCTEH  POCCHUICKOTO bubnnorexa [IOK
Hapo/a; https://m.edsoo.ru/7f41c292
aHTPOIOICHES c(hOopMUPOBAaHHOCTH
HPaBCTBEHHOI'O CO3HAHUA,
STHYECKOTO MOBEIECHUS;
Okoorust — Hayka IKO0JIOTHYECKOoe
o BOCIIMTAHHE:
B3aMMOOTHOLIEHUAX IKOJIOTHYICCKH Bu6 10K
nOInoTEKA
OpraHu3MOB U 3 0.5 1enecooopasHoe

HaJJOPraHU3MEHHBIX
CHUCTEM C
OKpYXKarolen

OTHOIICHHE K MPUPOJE KaK
UCTOYHUKY OKM3HU  Ha
3emie, OCHOBE eé
CYIIECTBOBAHMUS.

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

Opranu3mMsl U
cpena oouTaHus

1.5

IKOJIOTHUYECKOe
BOCHUTAHUE:
IKOJIOTHYECKU
1eaecooOpazHoe
OTHOILIEHUE K IIPUPOJIE KaK
HCTOYHUKY KHU3HN Ha
3emie, OCHOBE eé
CYIIECTBOBAHMUSI.

bu6mmoreka [IOK
https://m.edso0.ru/7f41c292

OKOJIOTUS BUIOB U
MTOIYJIALINI

0.5

IKOJIOTHYECKOoe
BOCNIUTAHUE:
9KOJIOTUICCKH
neaecooopazHoe
OTHOIIIEHUE K IIPUPOJIE KaK
HUCTOYHUKY JKM3HU  Ha
3emie, OCHOBE eé
CYLIECTBOBAHMSL.

bu6moreka [IOK
https://m.edso0.ru/7f41c292

OKOI0THS
COOOIIECTB.
OKOJIOTHYECKHE
CHCTEMBI

12

0.5

IKO0JIOTHYECKOe
BOCIIMTAHHE:
SKOJIOTHYECKHU
1eaecooopasHoe
OTHOIICHHE K MPUPOJE KaK
UCTOYHUKY O KM3HH  Ha
3emie, OCHOBE eé
CYIICCTBOBAHHUS.

bu6moreka [IOK
https://m.edso0.ru/7f41c292

10

buocdepa —
rjio0agpHas
JKOCHCTEMA

dusznveckoe
BOCIIMTAHUE:

MIOHUMAaHHUE U peanu3anus
3I0pOBOTO M 0€301acHOro
o0pa3a )KU3HU

bubnuoreka [[OK
https://m.edsoo.ru/7f41c292

11

YenoBek u
OKpyXarolias cpeaa

AYXOBHO-HPaBCTBEHHOE
BOCIIUTAHHUE!

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292
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OCO3HaHHuc¢ AYXOBHBIX
LEHHOCTEN  POCCHICKOTO
Hapo/a;
c¢(hopMUPOBAHHOCTH
HPAaBCTBCHHOI'0O CO3HAHMA,
STUYECKOTO  TIOBEICHUS;
TPY/A0OBO€E BOCIMTAHUE!
TOTOBHOCTH K  Tpyay,

OCO3HaHHE IIEHHOCTH
MacTepcTBa
npodeccuoHaaIbHOM
JICSTEIIbHOCTH

TPYA0BO€ BOCIIUTAHHE:

FOTOBHOCTB K TPYAY, | ByuGmuoreka LIOK
12 PesepBHOE Bpems 8 0 OCO3HaHHE LEHHOCTH | o010 06500 ru/ 7416292
MacTepcTBa, TPYAOIIO0HUE; pe.tm. ' :
OBHIEE KOJIMYECTBO
YACOB I10 102 7.5

I[TPOTPAMME
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OLHEHOYHBIE MATEPHUAJIbBI

I'onoBasi koHTpOILHAs padora 10 KiIace
1 BapuaHrT.
Yactp A. BoiOepure 01MH NPaBUJILHBIN OTBET.
1. Kakue XxuMH4YeCKHE 3JIEMEHTHI Ha3bIBAKOTCA MaKpOlJIeMEeHTaMu?

A. KUCI0pOJI B. azor

b. Bomopon I'. Bce oTBETHI BEPHBI
2 .Kakoe 13 npecTaBICHHBIX BEIIECTB OTHOCUTCA K MOHOCaxapuaam?

A. Kpaxman B. xutun

b. rimroko3a I'. caxapo3sa
3.Kakas ¢pynknus HE oTHOCHTCS K PyHKITHSAM yTiIeBOIOB?

A. 3amacaromas B. 3amuTHas

b. ctpourenbHas I'. perynsaropHas

4.Yto coboit mpecTaBisieT TpeTUYHAs CTPYKTypa Oenka?

IIpunoxenue



A. monunentuaHas LEb B. rnobyna

b. cnupanbHo 3aKpyydeHHas 1enb I'. koMILIeKC 17100y
5.Kakoe cTtpoenue umeer Hykieotu mosekyiasl PHK:

A. TII0K03a, a30THCTOE OCHOBaHUE, OCTATOK (OCPOPHON KUCIOTHI

b. pubo3a, azoTucroe ocHoBaHue, OCTATOK POCHOPHON KUCIOTHI

B. ne3zokcupnbo3a, a30TUCTOE OCHOBaHHE, OCTATOK (pochHOpHOM KUCIOTHI

I'. pubo3a, a30THCTOE OCHOBAHUE.
6.Kakoe azoTucroe ocHOBaHHE HE BXOIUT B cocTaB Mosiekyisl JIHK:

A. aneHuH B. uuro3un

b. ryannn I'. Ypamun

7.11Ipouecc noriouieHns paCTBOPEHHBIX BEMIECTB KJIIETOYHOW CTEHKOI Ha3bIBAETCS:

A. dboTtocunTe3 B. ¢arommros

b. nuroLIMTO3 I'. xemocuHnre3

8.Kakast yacTh KJIE€TKH OCYIIECTBIISIET TPAHCIIOPT BEILLECTB 0 KIIETKE:

A. xomrteke [ ompmxn B. pubocomsl

b. OIIC I'. Mutoxonapun

9.Kak Ha3bIBalOTCS KIETKH, HE HMEIONTHEe 0POPMIICHHOTO sijipa’?



A. IpOKapuoOTHI B. anaspo06sl
b. saykapuoTsl I". Aspo6sl
10.Kaxoit yuactok ogHoit u3 nenodek [JHK Oyaetr kommnementapen apyroit nenouke JJHK — TATHUT TAITT:
A. TTAITTTHUIAT B. ATTITTATILILIA
b. ATATTHATIIIA I HTATTTATIILL
11. Kak na3siBaetcst Moniekyna PHK, kotopas orBeuaeT 3a Tpanckpumniuio nHpopmanuu ¢ mosiekynsl JJHK:
A. T-PHK B. P-PHK
b. 1-PHK
12. YeM oTnuyaroTcs KJIETKU I'PUOOB OT KIETOK pacTeHHI?
A. ToJICTas KJI€TOYHAs CTEHKA B. nasinune Bakyouen
b. 3anacaer riukorex I'. Hannume anpa
13. Kakoii BUJ1 pa3MHOXEHUS XapaKTePEH JUIsl Pa3MHOKEHUS JPOKKEN:
A. BereraTuBHOE B. noukoBanue
b. monoBoe I'. cnopooGpazoBanue
14. Kakoii Bu1 OIJIOAOTBOPEHHUS XapaKTEePEH JJIsl pacTeHUM?
A. Hapy)xHOE B. nBoiiHoe

b. BHyTpeHHEeE



15. Ha kakoM aTamne sHepreTuieckoro oOMeHa oopa3yeTcs MoJIouHast Kucjiora?
A. IOATOTOBUTEIBHBIN B. cnuptoBoe 6poxeHue
b. rmuxonus I'. kneTounoe apixaHue
16. Kakum crmocoOb0oM MUTAIOTCS paCTEHUS:
A. reTepoTpodsl B. nmapasutsl
b. aBTOTpOdEI I'. canmpodutst
17. Tlpu kakoit gaze MUTO3a XPOMOCOMBI PACXOJATCA K MOJTKOCAM KIIETKU?
A. unrepdaza B. meradaza
b. anadaza I'. renodaza
18. B pe3ynbrare ApoOIEHUS 3UTOTHI:
a. YBEJIMYMBACTCS pa3Mep 3apOo/blia B. IPOUCXOIUT AU pepeHnnans KieToK
0. yBEJIMYMBAETCS YUCIIA KIIETOK I. IPOUCXOJIUT MIEPEMEILICHUE KIETOK
19. Hapy>xHblii C10#1 KJIETOK IracTpyJibl HA3bIBAETCA
a. 9KToJIepMa B. Me30jiepMa
0. SHTOZICpMA r. 6;acrymna
20. Hapy>kHO€ OTUIOJIOTBOPEHHUE XapaKTEPHO JIJIs:

a. TIPBITKOU SIIIIEPULBI B. IPYJIOBOM JIATYIIKH



0. 6estoit KyponaTku

Yacts B.

T. OOBIKHOBEHHOTO €Ka

1)Bbi0epuTe TpH NpaBUJIBHBIX 0TBETa U3 HIecTH. B mpouecce oBorenesa:

a. 00pa3yroTcs SIMIEeKIeTKH

0. 00pa3yroTCs YEThIpEe 3peiible TOJIOBBIE KIETKU U3 OJHOU

B. 00pa3yloTCsl CrepMaTO30U bl
r. oOpasyercst o/iHa 3penasi raMera

A. YUCJIO XpPOMOCOM YMCHLIIACTCA BIABOC

C. 06pa3YIOTC$[ KIICTKHU C JUITIJIOMJIHBIM Ha60p0M XpOMOCOM

2)YcraHoBuTE COOTBETCTBHE Me:KIY 3akoHamu I'. MeHeJ s 1 X XapaKTepuCTHKAMM.

3akon Xapakrepucruka
1. | 3akoH MeHnens CxpeluBaHie TOMO3UTOT
2. II 3axkon Mennens CxpeluBaHue TEeTEPO3UTOT

Poaurensckue popmMbl — UUCTHIE IMHUN




Poaurensckue Gpopmsl B3ATH U3 F1

B F1 100% retepo3uror

Pacmennenue no penorumy 3:1

Yacts C.

I)Kalme npeumMymecrea 1aJjao0o ;KMBOTHBIM IMOABJCHUE B X0/1€ 3BOJIIONUA BHYTPCHHET 0

IIpuBeauTe npumMepsbl.

OIIOA0TBOPEeHUs ?

2)Kakue TUIIBI IOCTIMOPHOHAIBLHOIO Pa3BUTHSA cyllecTBYIOT? Kakue npenMyiiecTBa nMeeT KaxKAbIi U3 HUX?

3) YkaxkuTe HOMEpPa NPelI0KEeHHil, B KOTOPBIX JONYIIEeHbI OIHOKH. O0bSICHUTE HX.

1.YrieBopl MpeCcTaBIsAIOT cCOO0N CoeIMHEHUs yTiepoa U BOJIOpO/a.
2.Pa3nuuaroT Tpu OCHOBHBIX KJlacca YIiI€BOJAOB — MOHOCAaXapuabl, AUCaXapuibl U MOJUCAXapUIbL.
3.HaubGomnee pacnpocTpaneHHbIE MOHOCAXAPHIbI — Caxapo3a U JaKTo3a
4.0HM pacTBOPUMBI B BOZIE U 00JIAAAIOT CIIAJKUM BKYCOM

5.1Ipu pacmiennenuu 1 r rroko3sl Beigensercs 35,2 kJbx sHepruu.

2 BapHaHT.

Yactb A. BoiOepuTe 01UH NPaBUJIbHbINA OTBET.



1. Kakoli 13 nepednciIeHHbIX 3JIEMEHTOB OTHOCUTCS K MUKPOdJIEMEHTaM ?
A. KHUCI0pOJI B. azor
b. Bomopon I'. muuK
2. Kakue u3 npecTaBlICHHbBIX BEIIECTB ABISETCS THAPOPOOHBIM?
A. caxap B. xwup
b. ciupr I'. aMMHOKUCITOTHI
3. Kakue 13 BemecTB OTHOCITCA K OJIMrocaxapujiam?
A. kpaxman B. ppyxrosa
b. rmroko3a I'. caxaposa
4. Kakue (yHKIIMH BBITIOJHSIOT B OPraHU3Me JTUTTHIBI?
A. sHepreTuueckas B. 3amuTHas
b. 3anacaromas I'. Bce oTBETHI BEpHBI
5. Kakoe cTpoeHue nMeer nepBuUYHas CTpyKTypa Oenka?
A. monunenTuaHas UMb B. rno6yna
b. cimpanbHO 3aKpydeHHas LENb I'. kommIeke o0y

6.Kakoe crpoenue nmeet Hykiieotu] monekyisl JIHK:



A. TITI0K03a, a30TUCTOE OCHOBAHUE, OCTATOK (POCPOPHOI KUCITOTHI
b. pubo3a, azoTucToe ocHOBaHUE, OCTATOK POCHOPHON KUCIOTHI
B. ne3zokcupn6o3a, a30TUCTOE OCHOBAHUE, OCTATOK POCHOPHON KUCIOTHI
I'. pubo3a, a30THCTOE OCHOBAaHUE, ypaLlUI
7. Kakoe a30THCcTOE OCHOBAaHME HE BXOAUT B cocTaB MojeKyiasl PHK:
A. aneHuH B. 1turo3nn
b. ryanun I'. Tumun
8. Kakue 13 BUTAaMUHOB OTHOCSTCS K dKUPOPACTBOPUMBIM?
A. Butamunubl A u B B. Butamunbsl A u J]
b. Butamunbs A u C I'. Butamunsl B u C
9.-Kakoe 3a00sieBaHNe BBI3BIBACTCSA BUPYCAMMU:
A. nuzenrepus B. rpunn
b. anruna I'. TyGepkyie3
10. Kakas yacTh KJIETKH 0OecrieunBaeT e€ dYHEpTHeH:
A. sapo B. muroxonapuun

b. xommneke [Nonbmxu I'. pubocombl

11. TIpoiiecc moryoneH st TBEPIbIX BEIIECTB KJIETOYHOM CTEHKOW Ha3bIBACTCS:



A. ¢poTocuHnTes B. ¢aronuros
b. nuronmTO3 I'. xemocuHTE3

12. lan ¢parment monekyinsl JHK A-T-I'-T'-L[-1I-T-A-T-A. Hcnonb3ys NpUHIUI KOMIUIEMEHTAPHOCTH, OIpPEIEIUTE

BTOpY!O Lenouky JHK.
A. A-T-1I-II-A-T-A-T-T-T B. T-A-LI-T-II-T-A-T-A-T
b. T-A-II-LI-T-T-A-T-A-T I'. I'-A-II-II-T-T-A-T-A-T

13. Yem oTnuyaeTcs KJIeTKa MPOKAPUOT OT KIETKU dYKapUOT?
A. HamU4HMeM sapa B. oTcyTcTBUE A1pa
b. kiieTounas crenka I'. pubocompl
14. Ha xako#i cTaauu SHEPreTHYeckoro oOMeHa NporucXoAuT 00pa3oBaHue BOJbI, yrieKucioro raza u 36 monekyin ATD?
A. OATOTOBUTEIBHBIN B. ciupToBoe OpoxkeHue
b. riuxonus I'. x;rerouHoe npIxanue
15. Kakum crmoco6oM MUTArOTCs TPUOBL:
A. rerepoTpodsl B. ronosoun
b. aBTOTpOdEI I'. canpodutsl
16. Tlpu kakoii gaze MuTO3a MPOUCXOAUT yaABOoeHHE Mosekyn JIHK?

A. unaTepdaza B. metadaza



b. anagaza I'. renodaza

17. NHnuBuAyanpsHOE pa3BUTHE OpraHU3Ma — 3TO:

a. ¢punorexnes B. OHTOTEHE3

0. rameToreHes I. OBOT€HE3

18. ®opmupoBaHuE TacTpyiabl CBSI3aHO C:

a. aKTUBHBIM POCTOM KJIETOK B. BISTYMBAHUEM 3apOJIbIIIa

0. npobsieHneM r. 00pa3oBaHMEM TKaHEW U OpPraHOB

19. Kpoccunrosep — ato:

a. 0OOMEH yyacTKaMH F'OMOJIOTUYHBIX XPOMOCOM B. HE3aBUCUMOE PACXOXKIEHUE XPOMOCOM
0. clMIaHue roMOJIOrMYHBIX XPOMOCOM I'. Pa3HOBUJHOCTb MUTO32

20. [Tpu GnaronpusATHBIX YCIOBHSIX O€croyioe pa3MHOKEHUE IPOUCXOIUT Y:

a. TIPBITKOMU SIIIIEPUIIBI B. PECHOBOAHOM THAPHI
0. KyKYyIIIKH T. IPYI0BOM JISTYILIKH
Yacto B.

1)Bbi0epuTe TpU NpaBUJIbHBIX OTBETA U3 MIeCTH. B oT/IMYMe 0T MUTO32a IpH Meiio3e:
a. IPOUCXOAUT KPOCCHHTOBEP

0. yneauBaetcs JIHK



B. 00pa3yeTcs ramionHbIe KIETKU

T. TTOJTyYaIOTCs KIETKH WIACHTUIHBIE MaTEPHHCKON

1. U3 OJJHOM MaTEPUHCKOM KIETKH 00pa3yrOTCsl YEThIPE TOUEPHUX
€. MPOMCXOAUT pa3pylleHue SAepHoil 00010UKH B ipodhase

2)YcranoBure coOTBeTCTBHE MeKAY 3akoHamMu I'. MeHae st M HX XapaKTepUCTHKAMMU.

3akon XapakTepucTHUKa

II 3axon Mennens A. MonHorubpuaHOE CKpEeIIMBaHNue

III 3axkon Mennens b. JurubpuaHoe CKpenuBaHmue

3aKoH PaCIICINICHUA IIPU3HAKOB

Pacmennenne nmo penorumy 9:3:3:1

Pacmennienne mo penorumy 3:1

o = A W

3aKOH HE3aBHUCHMOTO pacIpeCaciICHUA
IMPU3HAKOB

Yacrts C.
1)CpaBHute MuT03 1 Meii03. HazoBurte yepThl €X0ACTBA M Pa3JIMYUs B 3THX NMpoLeccax.

2)IIepevyuncaure OCHOBHbIE NPUYMHBI Pa3HO00Pa3Hs MOTOMCTBA NPH MOJOBOM Pa3MHOKEHHH.



3)Ykaxkure HOMepa NpPeAJI0KeHUH, B KOTOPBIX A0NYIIeHbl OIIHOKH. O0bsICHHTE HX.

1. HyknenHoBbIE€ KUCTIOTHI, KaK U OEJIKH, SIBJIAIOTCSI OMOTOIUMEPAMH.

2. B kneTkax coaepKarcs HyKJIEMHOBbIE KUCIOTHI 1BYyX BUI0B — JJHK nu ATO.

3. MoHOMEpaMu HyKJIEHHOBBIX KHACJIOT CIIy’KaT aMUHOKHCIIOTHI.

4. B cocraB /IHK BXOauT yeThIpe a30TUCTHIX OCHOBAHUA: aJI€HUH, JIN3UH, TAMUH, IUTO3MUH.

5. JIHK obGecneunBaer xpaHeHue HaciaeICTBEHHON MHPOpMaIMU U e€ mepeayy OT MaTepUHCKOM KIIETKH K JI0YepHEH.

6. . B cepemune aBammaToro crosieTusi Obulo ycTtaHoBieHo, uTto Mojekyia JIHK coctout w3 aByx cnupaibHO
3aKpPYUYCHHBIX IIETeH.

OTBeThI HA KOHTPOJIbHYIO PadoTy.

1 BapuaHnT.

Yactes A. BriOop oTBeTa U3 4 nipeasioxkeHHbIX 0TBeTOB. KosinuecTBo 0asioB 20.



1 2 3 4 5
r b r B b
6 7 8 9 10
r b b A b
11 12 13 14 15
b b B B b
16 17 18 19 20
b B b A B

Yacto B.

1.Bb10op 3 oTBeTOB U3 6 MpeAJIo:KeHHbIX. 3 0aJLa.




2. YcranoBute coorBeTcTBHE. KostmuecTBo 0amnioB 0,5 3a npaBuiibHbI oTBeT. Beero 3 6ana.

1 A B Jil|
2 T
Yacts C.

1..BuyTpennee omnonoTBopeHue Oosiee MOJOJ0M CHOCOO OIIOJAOTBOPEHUS MOSIBUBLIMICS HSBOJIOIMOHHO Ha 3emile.
[IporpeccuBHOCTh BHYTPEHHETO OIUIOJIOTBOPECHHS 3aKJIFOYAeT B TOM, UYTO OIUIOAOTBOPEHHAsI 3UTOTA PAa3BUBACTCS BHYTPU
CHEIMAIM3UPOBAHHBIX TMOJIOBBIX OPraHoB (MaTka, Kjloaka M AT.). MPU 3TOM oOpasyeTcsi S0, KOTOPOEe 3alUIIEHO OT
HEOIAronpHUsATHBIX BHEITHUX YCJIOBUNA 000J0YKaMH, WIM PAa3BUBAETCS IUIOJ MOXOXHUN Ha pOAUTENhCKYIO0 (popmy. Takum
o0pa3oM JaHHBIA CHOCOO OIUIOAOTBOPEHHS MO3BOJSET YBEIUYHUTHh CIIOCOOHOCTH KMBBIX OPraHMW3MOB MPHUCIOCOOUTCS K
Pa3IMYHBIM BHEIIHUM YCJIOBHSM Cpe/ibl. 5 0aJ1/10B.

2. Paznuuatot n1Ba crioco0a pa3BUTHS B TOCTIMOPUOHANIBHBIN NIEPHO: TIPsIMOE U HenpsiMoe (¢ mpeBpaiieHuem). [psamoe —
JUYMHKA TI0XO0Ka Ha B3pPOCIyI0 0coO0b, HO He mosoBo3penoe. C mpeBpalieHHeM — JUYMHKA HE MOX0XKa Ha B3POCIIYIO
0c00b. [IpuMepbI )KUBOTHBIX C MPSAMBIM PA3BUTHEM — MPECMBIKAIOIIUECS, MIIEKOTIUTAIOIINE, TPSIMOKPBLIbIE HACEKOMbBIE U
ar. Ilpumepsl KUBOTHBIX C HE MPSMBIM MPEBpAIIEHHEM — 3€MHOBOJIHbIE (JIATYIIKA), YEIIyeKpbUIbIe, KECTKOKpPBUIbIE,
MOJLITIOCKH.

[Ipu npsiMoM BuJe pa3BUTHS MOABISIETCA OoJiee mpUcTocoOIeHHas 0c00b K OKpY>KaIoIIel cpesie, BpeMs ee pocTa U
pa3BUTHS 3HAUUTEIBHO MEHBIIE MOCJE MOSABICHUS SHlla WIK IJI0/a, YeM IpU HEmpsiMoM pa3BuTuu. Hempsimoe
pa3BHUTHE TO3BOJISET MOSBUTHCS JIMYMHKE, HE MOXO0XKEH Ha B3pOCIIOE KXUBOTHOE, KOTOpPOE MOXET ObITh Ooee
MIOJIBIDKHO, YEM POAUTENhCKas (popma, 4TO MO3BOJSET 3TOMY BHJy 3aHUMaTh HOBBIE TeppuTopuu. Mmm crocob



MUTAHUS OTJIMYAETCSA OT B3POCIIOTO )KMBOTHOTO, YTO MO3BOJISICT 3aHUMATh Pa3HbIE MUIIEBBIC HUIIN U MOBBIIIACT UX
BBIKMBAEMOCTb B cpejie OOUTaHus. S 0aJ10B.

3.1Ipenio:xkeHus ¢ OIIMOKAMM:

1.YrneBoapl mpeacTaBisiioT cOO0M CoeTMHEHUs yTriepoaa U BOJIbI.
3. Haubouee pactpocTpaHeHHbIE MOHOCAXapuIbl — INIIOKO3a U (PPYKTO3a.
5. Ilpu pacuienienuu 1 r riiroko3sl Beiaensercs 17, 6 k/x suepruu. — 3 0asia

2 BapuaHT.
Yactb A. Bei0op oTBeTa M3 4 npeas10o:keHHbIX 0TBeTOB. KosimuecTso 6asiios 20.

1 2 3 4 5
r B r r A
6 7 8 9 10
B r B B B
11 12 13 14 15
B b B r r
16 17 18 19 20




Yacte B.Br100p 3 oTBeTOB M3 6 npeaioKeHHbIX. 3 0asa.

YcranoBure coorBercrBue. Kosmmuecrso 60a/uioB 0,5 3a npaBuwibHbIN oTBeT. Beero 3 0asuia.

1 A B Jil|
2 r E
Yacts C.

CpaBHHUTe/IbHAsI XapaKTePUCTHKA MUTO3a U Meiio3a



Muto3s Meiios

CxoactBo 1) Tlporuecchl SBIAIOTCS CIIOCOOAMU IETIEHUS KICTKU

1) OmuHAKOBOCTH MporieccoB  uHTepdasbl, MeTtadassl,
aHagassl

Paznuuus 1. Unet B 1 nuxn 1. B mpodasy wumer mpoiiecc
KPOCCHHTOBEpPA, YTO MPUBOJUT
K M3MEHYHUBOCTH
FEHETUYECKOr0 MaTepuaa

2.  OOpasyrwTrcs  JoyepHHE | 2. UAET B 2 1UKiIa: | neneHue,
KJICTKHU UJICHTUYHBIE | 2 JIeJICHUE

MaTEePUHCKOW C JUIUIOUTHBIM
HabOpPOM XpOMOCOM

3. O6pa3zyrorcs comaruueckue | 3. OOpazyroTcs 4 g0YepHUX
KJIETKH KJIETKU C rarIoOUIHbIM
HAaOOPOM XPOMOCOM — T'aMETHI.

5 6a10B.

2. HpI/ILII/IHa IIOABJICHHA ITOTOMCTBA C U3MCHACMBIMHU IIPU3HAKAMH M3MCHCHUC I'CHCTUYCCKOI'O allllapaTa B PC3YJIbTATC
IIOJIOBOI'0 PAa3MHOXKCHHA, TaK KaK IIpU TaKOM croco0e Pa3MHOXCHHA IIpU IIOABJIICHUKM TIaMCT HIACT IIPOLCCC
KPOCCHHI'OBCPA WJI KOHBIOTallUK, ITPHU KOTOPBLIX UACT N3MCHCHHNC I'CHCTUYCCKOI'O MaTCpHraia XpOMOCOM, IIPH IIOJJOBOM



Pa3MHOXXEHHE IIPU OIUIOJOTBOPEHUH UAET HE3aBUCUMOE CIMSHUE PA3HbIX I'AMET, YTO U MPHUBOJUT K M3MEHYHUBOCTHU
noroMcTBa. Kpome Toro uzaer mpouecc HeHaclaeICTBEHHOM M3MEHYMBOCTH B IMIPEAEIaX HOPMbI PEAKIUHU, YTO 3aBUCUT
OT YCJIOBUH CYIIECTBOBAHHUSI JAHHOTO OpraHu3Ma. S 0aJ1/10B.

3. O1Hu00YHbIC BHICKA3ZHLIBAHUSA:

1. B xneTkax comeprkarcs HyKJIeMHOBBIE KUCIOTHI ABYX BuA0B — JIHK u PHK.
2. MoHOMepaMu HYKJICMHOBBIX KUCIIOT CITY’KaT HYK1e0muobl.

3. B cocraB JIHK BxoauT ueThipe a30TUCTHIX OCHOBAHUS: aJICHUH, 2yaHUH, TAMUH, ITUTO3WH. 3 Oasia

Kpurepun ounennBanus

0%-39% «2» 0-15 6amnos
40% - 64% «3» 16-24 GamnoB
65% - 84% «4» 25-32 Gansos
85% -100% «5» 33-39 Gansos



I'onoBasi koHTpOILHAsE padoTa no 6moJioruu 11 kiaace

Bapuanr 1

Yacte 1

K kaxnaomy 3ananuio A1-A26 nanbl 4 BApMAHTA 0TBETA, U3 KOTOPBHIX TOJbKO OUH NPABUJIbHBIM.

Al. KTo u3 ydYeHBIX CUMTAJ] [BMAKYILIeH CHJIOH 3BOJTIOIUM CTpPpeMJleHHMe K COBEPLIIEHCTBY M YTBep:KIaJ
HacJiel0BaHMe 0J1aronpuodpeTeHHbIX NPU3HAKOB?

1) Kapa Jlunei

1) Xan-batuct Jlamapk

2) Yapnw3 [JapBuHn

3) A.H. YerBepukon
A2. CoBOKYNHOCTH CBOOOJHO CKpPEIIMBAIIIMXCA O0co0eil OJHOro0 BHIA, KOTOpPas UINTEJbHO CyLIeCTBYeT B
onpeae/JieHHON YaCTH apeajia OTHOCUTEIbHO 000C00JI€HHO OT APYTrUX COBOKYIHOCTEH TOTI0 Ke BU/a, HA3bIBAETCH:

1) Bun
2)ITonynsauus
3)Coprt
4)Kononus



A3. K KaKOMY KPpUTEpPHUIO BUIAa OTHOCHAT 0CO0EHHOCTH BHEIIHEIr 0 U BHYTPCHHET 0 CTPOCHU A MoJIeBOii MbIIIH?

1)Mopdonoruueckomy
2)I'eneTnueckomy
3)2Ko00ruYECKOMY
4)I'eorpaduueckomy
A4. K kakoMy KpHUTEpPHI0 BHIA OTHOCAT COBOKYNHOCTH (paKTOPOB BHEUIHEH Cpeabl, K KOTOPbIM
npucnocod/ieH denblii MmeaBeAb?
1)Mopdonoruueckomy
2)'eHeTnuecKOMy
3)2K0I0THYECKOMY
4)I'eorpaduueckomy

AS. K craTucTHYeCKMM NMOKA3aTeJAM MOMYJISIIIUN OTHOCHT:

1) .CmepTHOCTD

2) YucneHHOCTD
3) PoxxmaemocTh

4) CxkopocTb pocTa
A6. Kak Ha3bIBaeTcsi CiiydailHOe HeHANPABJEHHOE H3MEHEHNe YaCTOT ajliesieil ¥ TeHOTUIIOB B MOMYJIsinusiX?

1) MyTranuoHHasi U3MECHUYUBOCTb
1) IlomynsMOHHBIC BOJTHBI
2) Jlpetid reros

3) Mzonsmus
A7. Kak Ha3bIBaIOTCS NEPHOAMYECKHE M HeNepuoAM4YecKue KOJIeOAHUS YMCJIEHHOCTH MNONYJSAUUM B CTOPOHY

yYBeJMYEHHUS UJIH B CTOPOHY YMEHbIIICHUS] YUCIEHHOCTH 0Co0eii?

1) BoJHbI KU3HU



1) Mpeiid renon
2) Wzomsmus
3) EctecTBeHHbIN 0TOOP
AS8. [IpumMepoM BHYTPHBH/I0BOI 00PbLObI 32 CYylIIeCTBOBAHUE SABJIAKOTCH OTHOLLICHHS:

1) YepHbIX TapakaHOB MEXIy cOOOM
1) YepHBIX U PBIKHUX TapaKaHOB
2) UepHbIX TapakaHOB C sIIOXMMHKATaMHU
3) UepHbIX TapakaHOB M YEPHBIX KPBIC
A9. Kakas ¢opma 60pbObI 32 CylieCTBOBAHUE ABJISACTCH Han0o0JIee HANPAKEHHOM ?

1) KonkypeHuus

1) Ilapasutuszm

2) HaxneOuuuecTBO

3) XUIIHUYECTBO
A10. Kakas ¢popMa ecTeCTBEHHOr0 0TOOPA AECTBYET NP MOCTENEHHO U3MEHSAIOIMUXCH YCJIOBHUSAX OKPY:Karouei
cpenbi?

1) CraOuiau3upyromuid eCTeCTBEHHbIN 0TO0p

1) JIBWXKyIIui ecTeCTBEHHBIN 0TOOD

2) PaspeIBarommii €eCTECTBEHHBIN 0TOOP

3) JM3pyNnTHBHBIN €CTECTBEHHBIH OTOOP
All. buosornyeckasi u30Jsiusi 00ycja0BJIeHA:

1) HeOonbI0#i YUCICHHOCTHIO BUIOB

1) HeBO3MOXHOCTBHIO CIapUBaHMS U OTUIOJOTBOPEHHUS
2) Teorpaduueckumu nperpagaMu

3) KomOMHATHBHOI M3MEHUHMBOCTHIO



Al2. K kakoil rpymnme JI0Ka3aTeJbCTB 3BOJIIHMHA OPraHUYeCKOr0 MHPA OTHOCHTCH CXOACTBO 3apoablluei
NMPeCMbIKAIOIIMXCH U ITHI?

1) CpaBHHUTEIBbHO-aHATOMUYECKUM
1) DMOpHOIOTHYECKUM
2) IlanmeoHTONOTHYECKUM
3) buoreorpadpuueckum
A13. YkaxkuTe NpaBUIBHYIO CXeMYy KJIaCCM(PUKANMH KUBOTHBIX:

1) Bua[ ] pox [ ] CeMCHCTBD | OTpPfFA |  KIICT) THUII

1) BI/IHE pox ceMeﬁCTBq: NOPANOK ] Kilaee THIT
2) BI/IJIIZ' pon DceMeﬁCTBE Hopsm(iaiil an‘e_&l oTaen
3) BH21|:| por — oTpsfi ceMeﬁCTE KJIgTT ] TUIT

Al4. Kakue opranbl BOSHUKAKOT B pe3yJibTaTe KOHBEPreHIUuu?

1) T'oMonoruuHbie
1) AmnanoruyHsie
2) ArtaBucTHYECKHUE
3) PynumenrapHbie
A15. Kakoe 13 nepe4ncjaeHHbIX NPUCIOCO0IeHUI He sBJsieTcs: apoMopdo3zom?

1) Bo3HHKHOBEHHE MO3BOHOYHHUKA Y XOPJOBBIX

1) Bo3nukHOBeHHE X000Ta y CIOHA

2) OOpa3zoBaHue 2-X KpyroB KpoBOOOpaIIeHHUS

3) OOpa3oBaHue 3-X KAMEPHOTO CEP/illa y 3€MHOBOIHBIX
A16.Cytb runore3sl A.A. OnapuHa 3aKi104aercs:

1) B mpu3nanuu aOMOT€HHOTO CHHTE3a OPraHUYEeCKUX COSTMHEHUN



2) B oTpuiianuy aOMOreHHOTO CUHTE3a OPTaHUYECKUX COEIUHEHUIM
3) B yrBepkaeHuu, 4TO KMU3HB ObLJIa IPUBHECEHA U3BHE
4) B yTBep:KIeHUH, YTO )KU3Hb CYLLIECTBOBAJIA BEYHOT.
Al7.BaxHedIUM cOOBITHEM apxesl CJIeyeT CUMTATh:
1) Hakoruienue B atmocdepe kuciopoaa
2) IlosiBneHue KoalepBaToB
3)O0pazoBaHue NEPBLIX OPTAHUYECKUX COCTUHEHUI
4) .BbIXof >KMBOTHBIX Ha CYIILY
A18.Heo0xoquMbIM yCJI0BHEM VISl 5KU3HU PACTEHHM HA cyle ObLIO:
1) Hanuuue kucnopona B atmocdepe
2) Hanuuue mo4BbI
3) Hanmuuue xnopodumia
4) Hanuune «030HOBOTO SKpaHay
A19 . 0qHOM M3 NPUYHUH, IO KOTOPO¥ ceiiuac He BOSHUKAKT HOBbIE€ BUIbI YeJI0BEKA ABJISIETCS:
1) OtcyTcTBHE penpOAYKTUBHON U30JIALIMHN MEX]Y pacaMmu
2) CXoacTBO Tr€HOTUIIOB BCEX JIIOACH
3) IIpuHaAIEKHOCTD pac K pa3HbIM BHIAM
4) YBenuueHue CKOPOCTH MEPEABUKECHUS

A20.0T1 codupaTeabCTBa CheT00OHBIX PACTEHHI K UX BHIPAIIMBAHNIO YeJIOBEK INepenies Ha CTAANuU:



1) YUenoseka ymenoro

2) [lurekantpona

3) Heanneprannbiia

4) KpomanboHia

A21.YenoBek nosisujics Ha 3emJie:

1) B apxeiickyto apy

2) B maneo3oiickyto apy

3) B me3030¥ickyto

4) B xaliHO30iCKyI0

A22.0pranusmbl, KaK NPaBUJIO0 NPUCIOCAOTUBAIOTCH:

1) K HeckonbkuM, HanboJsee BaXKHBIM HKOJIOTMYECKUM (paKkTopam
2) K onnomMy, Hanbosee cyiiecTBeHHOMY (hakTopy

3) Ko BceMy KOMILIEKCY SKOJIOTHYECKHX (PaKTOpOB

4) BepHbI Bce OTBETHI

A23.IIpn4nHOIl OrPOMHOIO0 yBeJINYeHH s YMCJICHHOCTH KPOJMKOB B ABCTPAJINH CTAJIO:
1) N3o6unue numu

2) OTcyTCcTBUE BparoB

3) Co3HaTenbHBI 0TOOP KPOIMKOB YEITIOBEKOM

4) bnaronpusiTHbIE KIIMMAaTHYECKUE YCIOBUS



A24.JHeprus cCOJHIA UCIOJIb3YeTCs:

1) Tonpko poayIIEHTAMA

2) Tonbko peayleHTaMu U KOHCYMEHTaMU

3) Bcemu yyacTHUKaMu OUOIIEHO3a, KPOME PEAYILIEHTOB

4) Bcemu yyacTHHUKaMHu OMOLIEHO3a

A25.Hany4mum croco0oM y4acTusi OTIeJIbHOI0 YeJI0BEeKA B COXpaHeHuH Ouocdepsbl ABJIsAETCA:
1) OTka3 oT e371pI Ha aBTOMOOUIIE

2) Yuactue B pa3paboTKe 3aKOHOB IO OXPaHE MPUPOIbI

3) CokpatieHue noTpeOaeHUsT MICHOM MUIIH

4) OTka3 oT OpakOHbEpCTBa

A26.BpiOpaTh NpaBUJIbHO COCTABJIEHHYIO MUIEBYIO LElb:
1) KneBep----sicTpe6----111MeIb----MBbIIITh

2) KneBep---1iMenb-----MplIb-----ICTped

3) LlIMemb---MBIIlIb----SICTPEO----KJICBEP

4) SlcTpeld----MBbIIlIb----TIIMETb---KJICBEP

Yactb 2



[Ipu BeimonHenue 3ananuii B1-B2 BbiOepuTe Tpu BEPHBIX OTBETA U3 ILIECTH.

[Ipu BoimonHenue 3amanuii B3-B4 ycraHoBUTE COOTBETCTBHE MEXKIY COJEp)KaHMEM IIEPBOTO W BTOPOrO CTOJOIIA.
Bnumure B Tabnuily g psl BBIOpaHHBIX OTBETOB.

B1. Kakue 3B0JIIOIIMOHHBbIE H3MEHEHUS MOKHO OTHECTH K apomopdo3zam?

1) IlosBieHue 1BeTKa
1) OGpa3oBaHKe OPraHOB U TKaHEH y pacTeHUMN
2) TlosiBnenue TepMOMUIBHBIX OAKTEpU
3) Atpodus KOpHEH U JTUCTHEB Y MOBUIUKU
4) Cnenuanu3anysi HEKOTOPBIX PaCTEHHI K ONIPEAEICHHBIM ONBUIUTEISAM
5) IlocrostHHas Temmneparypa Tena
B2. K 3B0/1I0OLINOHHBIM (PAKTOPAM OTHOCHT:

1) JIuBepreHuus
1) HacnencrBeHHasi U3MEHYMBOCTh
2) KonBeprenuus
3) bopwba 3a cymiecTBoBaHUE
4) Ilapannenusm
5) EctecTBeHHBIN 0TOOP
B3. YcranoBuTe coOTBeTCTBHE MEKIY rH0e/IbI0 pacTeHul u ¢GopMoii 60pbOBI 32 CylIECTBOBAHUE.

[Tpuunna rubenu pacTeHuit dopma 60phOBI 32 CYIIECTBOBAHUE

A) TUI0IBI BMECTE € CEHOM TomajaroT B |1) BHyTpuBUAOBas




YKEITY 0K TPABOSIAHBIX JKUBOTHBIX 2) MEXBHUAOBAS

b) pactenus ruOHyT OT CHUIIBHBIX MOPO30B U |3) 60pnba c HeOJIaronpusTHEIMU
3aCyXu YCIIOBUSMHU

B) cemena mnorubaroT B MYCTBIHAX U
AHTapKTHIE

I') pacTeHms BBITECHSIOT JIPYT JIpyra
J1) Tio61 MOEAAt0T MTUIIBI

E) pacrenus rubGHyT oOT Oaktepuil u
BHUPYCOB

B4. YcraHoBuTe COOTBETCTBHE MeKAy MNPHU3HAKOM >KUBOTHOIO M HANpaBJeHHEM 3BOJIOIHH, KOTOPOMY OH
COOTBETCTBYET

HpI/IBHaK ZKHNBOTHOI'O HanpaBneHI/Ie 9BOJIIOIIUH

A) BO3HMKHOBEHHE TOJIOBOTO pa3MHOXeHHUs |1) apomopdo3 (aporeHes)




b) oO6pazoBanue y KUTOOOpa3HBIX JaCTOB 2) uanoamanTanus (ajmioreHes)
B) Bo3nukHOBeHUE 4-X kamepHoro cepana |3) obmias Aerenepanus (KaTareHes)

I') Bo3HUKHOBEHHE aBTOTPOPHOTO crocoda
MTUTAHUS

J1) mpeBpauieHUE JHCTHEB B KOJIOYKU Y
pacTEeHUI IMyCThIHb

E) yrpata nuctheB, KopHeil u xiopoduiiia
y TIOBUJIUKH

Yacte 3

JlaTh XapaKTEepUCTHKY CTaOMIM3UPYIONIET0 0TOOpa. (TIOJHBIA pa3BepHYTHIN OTBET)




Bapuanr 2
Yacts 1

K kaxngomy 3aganuio A1-A26 nanbl 4 BApMaHTAa 0TBETA, U3 KOTOPBHIX TOJbKO OAUH NPABUJIbHBII.

Al. KTo0 siBJIsSIeTCSI aBTOPOM IE€PBOI0 3BOJIOLIMOHHOI0 YYCHUA?

1) Kapn JIunei
1) XKan-batuct Jlamapk
2) Yapibe3 [dapun
3) A.H. YerBepukoB
A2. CTpyKTYpHOIi efuHMLIEH BHIA SABJISETCH. ..

1) Oco0n
1) Ilomymsiums
2) Kononus
3) Crasg
A3. K kakoMy KpPUTEpHI0O BHIAa OTHOCAT XapaKTepHbIi Ajs YesioBeka pasyMHOro HadOp XpoMOCOM: MX YHCJIO,

pa3Mmepsl, Gopmy?

1) Mopdonoruueckomy

1) TI'enetmueckomy

2) DKOJIOTMYECKOMY

3) T'eorpaduueckomy
A4. K xakoMy KpHUTepHI0O BHJIAa OTHOCAT mNpou3pactaHue Psadumka KpPyNmHOUBETHOI0 B JiecaX Ha CKAJHMCTBIX
Mmecrax?



1) TI'eorpaduueckomy
1) Mopdonoruueckomy
2) DKOJIOTMYECKOMY
3) OronoruyeckoMy
AS. K nuHaMH4YecKHM NMoKa3aTesIsiM NOMy IS iMUA OTHOCST:

1) CMepTHOCTh
1) YucneHHOCTh
2) IlnoTtHocTh

3) Crpykrypy
A6. IIpuynHOil MONyISIMOHHBIX BOJIH He SBJISIETCH:

1) Ce3oHHbIE KOeOaHUsI TEMIIEPATYPbI
1) pupoansie kaTacTpodbl
2) ArpeccuBHOCTb XUIIIHHKOB
3) MyTtanuonHas U3MEHYUBOCTh
A7. UTo npensATcTBYyeT 00MeHY reHeTH4ecko nHGopManueil Mek1y NonmyJassuusivm?

1) MyTtauroHHasi "3MEHYUBOCTh

1) TlomynsiuMOHHBIE BOJIHBI

2) Jlpetid reros

3) Mzonsmus
A8. Kak Ha3bIBaeTcsi KOMILUIEKC Pa3HOOOPA3HBLIX OTHOILIEHMH MeKIAY OpraHu3MaMu M (akTopaMu HeKMBOH W
’KUBOW MPUPOABI:

1) EcrectBeHHbIl 0TOOD
1) Bopnba 3a cymiecTBOBaHUE
2) TlpucnocoGieHHOCTh



3) M3MEHUYHBOCTH
A9. Kakoii ¢gopmoii 60pb0OBI 32 CylIeCTBOBAHNUE SAABJISIETCH MOEeJaHHE PEYHBIM OKYHEM CBOMX MAJILKOB?

1) MexBuaoBou

1) BHyTpuBmaoBoi

2) C HeOnaronpusTHHIMU YCIOBUSIMU CPEIIbI

3) BHyTpuBHI0BOI B3aMMOIIOMOIIA
A10. Kakas ¢opma ecTecTBEHHOro O0TOOpa HAaNpaBJieHAa Ha COXpPaHeHUe MYyTaluii, BeAylIMX K MeHbIIei
U3MEHYMBOCTH CpPeAHel BeJIMYUHbI IPU3HAKA?

1) JIBwXKymuii ecTeCTBEHHBIN 0TOOD
1) Pa3peiBaroiuii ecTeCTBEHHBIH 0TOOD
2) CTabunu3upyolnii eCTeCTBEHHbII 0TOop
3) JM3pyNnTHBHBIN €CTECTBEHHBIH OTOOP
All. Kakoii ¢pakTop 3BOJIONNH CIIOCOOCTBYET BOSHUKHOBEHHIO NPErpaja K cB00OTHOMY CKpeIMBAHUIO 0c00ei?

1) BoaHbI KU3HU
1) EcrtectBeHHbIN 0TOOD
2) Moaudukanuu
3) Hzonsmus
A12. K kakoii rpynie 10Ka3aTejJbCTB 3BOJIONUN OPraHUYeCKOro MUPA OTHOCATCS (pUuIoreHeTHYeCKUM PsiablI?

1) CpaBHUTEIBPHO-aHATOMUYECKUM
1) DOMOpHOIOTHYECKUM
2) IlaneoHTONOTMYECKUM
3) buoreorpadpuueckum
A13. YkaxnuTe NpaBUWIbHYIO cCXeMy KJacCM(PUKALMU PACTEHHH:



1) BHI[l:l pon [] ceMeﬁCTBD OTPpIA KIIAET ) THUII

1) BI/II[:l pon ] CeMeﬁCTBE MOpANOR—]  KJIfiee) THII

2) Bm:[lzl poa— ceMeﬁCTB[e_—l MOpANPH]  KIage OTAEN

3) Bm:[lzl pom [ oTpaE—] ceMeﬁCT& KJ1acg—] THI
Al4. Kakue opranbl BOSHUKAKOT B pe3yJibTaTe IMBepreHuuu’?

1) T'omonoruynbie
1) AHanoruyHsle
2) AtaBuUCTHYECKHUE
3) PymumentapHsbie
A1S5. Kakoe 13 nepe4ncjaeHHbIX NPUCIOCO0JIeHUI OTHOCAT K HaAMOa anTanusam?

1) BO3HUKHOBEHHE XOPJbI
1) Bo3HUKHOBEHHE MOI3Yy4ero CTeOs Y KIyOHUKH
2) OO0pazoBaHue 2-X KpyroB KpoBooOpaIieHus
3) VYTpara opraHoB KpoBOOOpaIIeHUs y OBIYBETO IEITHS
A16.01HuM M3 BaKHeHIIIMX 3TANOB BOSBHUKHOBEHHUS KU3HU MOKHO CUNTATD:

1) [losiBneHME aMUHOKHUCIIOT

2) IlosiBnenue yrieBoioB

3) [losiBneHNEe HYKJIEMHOBBIX KUCIIOT

4) IlosiBieHUE JUMKIO0B

A17.Jpa, B TeueHHEe KOTOPOiIl BO3HUKJIA )KM3Hb, HA3bIBAETCSH:
1) Pannuit nporepo3oit

2) Apxeit



3) Ilaneo3oit

4) Me3o3zoit

A18.Me3030iCKYI0 3Py COCTABJISIIOT MEPHOAbI:
1) deBoH, cunyp, kemOpuii

2) Tpuac, opa, men

3) [Taneoren, HEOTeH, aHTPOIIOTEH

4) JleBOH, HEOT€H, MEI

A19.0aHMM U3 NPU3HAKOB, J0KA3BIBAKIIMX (PAKT CYIIECTBOBAHUS IBOJIOHUOHHBIX MPOLECCOB B YeJI0BEYECKOM
o01IecTBe ABJIAETCS:

1) YacTsie HaceCTBEHHBIC 3a00IEBaHNS Y “‘MaJIBbIX ‘‘HAPOJIOB

2) Poxnenue MynatoB

3) U3meHeHus B JIEKCHKE, pa3BUTUE HAYKH , KYJIbTYPbI

4) Bce nepednciieHHbIE BBILIE MPU3HAKU

A20.ITepexoa OT 4eJI0BEKOOOPA3HBIX 00€3bSIH K Y€JI0BEKY COBEPIINJICS IMMyTeM:
1) Apomopdo3or

2) Unuoananramuu

3) Jlereneparuu

4) Kararenesa

A21.0cHOBHO# NpUYMHOH (POPMHUPOBAHNS PA3HBIX PAC CTAJIM:

1) I'eneTuyeckast U30JISIUS



2) DKonoruyeckas u30JISIHs

3) I'eorpaduueckast U30IALIUS

4) PennponyKTUBHAs U30JSLUS

A22.0rpanu4yuBaOIuM (GaKTOPOM MOKHO CYMTATH:

1) ®@akrop, 6oJbIIE BCETO OTKIOHSIOUIUNCS OT ONTUMAaJIbHBIX 3HAUEHUN
2) ®akrtop, Haubosiee MPUOJIEKEHHBIN 10 3HAYEHUIO K ONTUMAIbHOMY
3) ®akTop, HE BBIXOASIIUN 32 MPeAebl ONTUMATBHOTO

4) ®akTop, MEHEE BCEro OTKIIOHSIOIIMICS OT ONTUMYyMa

A23.0aHuM U3 Ba)KHEHIIUX Pe3y/IbTATOB B3AUMOOTHOIICHHI MEK1y OPraHM3MaMu sIBJISICTCH:
1) Perynsauus 4McIeHHOCTH OPraHU3MOB

2) DBOIOLMOHHBIN TTPOTPECC BUIOB

3) Bo3HHKHOBEHHE I'€HETUYECKOI0 Pa3HOOOPA3Usl OPraHU3MOB

4) Her BepHOTro OTBETa

A24.ArpocucremMa CX0JaHAa ¢ IKOCUCTEMOH B TOM, YTO B HeH TaKxke:
1) OTcyTCTBYIOT LIENU MUTAHUS
2) IIpoucxoaut KpyroBopoT BEIIECTB

3) Bosblilyto poJib UTPAET YEIIOBEK



3) Her opranusmoB-pa3pymureneit

A25.Ha kaxkaoM mocjeaywineM YpoBHe NMUIIEBOH LeNd YTPa4uBaeTCH:

1) 1% »>neprumn

2) 10% »neprun

3) 30% »ueprun

4) 50% sHepruu

A26.CYUTAOT, YTO “ MAPHUKOBBIHA 3(pPekT” 00yC/10BJIEH YBeJIudeHUEM B aTMmocdepe:
1) CepoBoniopoaa

2) YTaeKucaoro rasza

3) duokcuna cepsl

4) O30Ha

Yactb 2.

[Tpu BeIMONTHEHUE 3aaHnii B1-B2 BeiOeprTe TpU BEpHBIX OTBETA U3 IIIECTH.

[Ipu BBmMONHEHMEe 3amanuii B3-B4 ycraHoBHTE COOTBETCTBHE MEXKAY COACPKAHHUEM IIEPBOTO W BTOPOTO CTOJIONA.
BrnummuTe B Tabnuiy mudpsl BBIOPAaHHBIX OTBETOB.

B1. Kakune npu3Haku XxapakTepu3ylT 0HOJIOTMYECKHUIl mporpecc?

1) CokpalleHrue YUCICHHOCTH BU0B



1) Pacmmpenue apeasa Buaa

2) Bo3HHKHOBEHUWE HOBBIX MOIYJIALMN, BUIOB

3) Cyxenue apeana Buja

4) YmpollleHre OpraHu3alliy U MePexo K CUAsYeMy 00pa3y KU3HU
5) YBeIWYeHHE YMCICHHOCTU BHUIOB

B2. Kakue 0c00eHHOCTH M/LUTIOCTPUPYIOT CTA0WIH3MPYIOLIY 0 (DOPMY eCTeCTBEHHOro oroopa?

1) JlelcTBYeT B UBMEHSIOLINXCS YCIOBUAX CPEIbI

1) JleHcTBYeT B NOCTOSIHHBIX YCIIOBHSIX CPEJIbI

2) CoxpaHseT HOpMY peaklMM NpU3HAKa

3) UsmensieT cpenHee 3HaUeHHE MPU3HAKa JIMOO B CTOPOHY YMEHBILIEHHSI €0 3HaU€HHUs, JTM00 B CTOPOHY YBEJIUYEHUS
4) KoHuTponupyeT GyHKIMOHUPYIOIINE OPTaHbl

5) IIpuBOMT K CMEHE HOPMBI PEAKLIUU

B3. YcraHoBuTE COOTBETCTBHE MEKIY I'M0e/ibI0 pacTeHuil u ¢popmoii 60pbOBI 32 CylleCTBOBAHME.



[Tpuumna rubdenu pacTeHun ®dopma 00pbOBI 32 CYIIECTBOBAaHUE

A) pacTeHust OIHOTO BUJa BBITECHAIOT ApYT Apyra |1) MexBuIoBas
b) pactenust ruGHyT OT BUpycOB, rpu0OOB, OakTepuil |2) BHYTpUBUIOBAs

B) cemena morumGaroT OT CHJIBHBIX 3aMOpPO3KOB U |3) Ooppba ¢  HeOIaronpusiTHBIMU
3aCyXu YCIIOBUSMHU

I') pacTtenuss moruGaroT OT HEAOCTAaTKa BJArd IpU
popacTaHuu

J1) mroau, MamuHBI  BBITANTHIBAIOT — MOJIOJBIC
pacTeHus

E) mnnomamMm pacteHWil TWTAHOTCA NTHIBI U
MJIEKOITUTAFOIIIHE

B4. YcraHoBuTe COOTBETCTBHE MeKAy MNPU3HAKOM >KHBOTHOIO M HANpaBjeHHEM 3JBOJIONNH, KOTOPOMY OH
COOTBETCTBYET

[Ipu3Hak KUBOTHOrO Hanpasnenue sBomronuu




A) peayKiusi OpraHoB 3peHUsl y KpoTa 1) apomop@do3 (aporenes)

b) Hanuume mpucoCoK y MEUeHOYHOT0 COCANBIINKA |2) UANOAAaNTalus (AJIJIOTeHE3)

B) Bo3HUMKHOBEHUE TEIJIOKPOBHOCTH 3) obmiast nereHepaius (KarareHes)
I') Bo3HuKHOBEHUE 4-X KAaMEPHOTO Cepilia

J1) yTpaTa HEepBHOM U MUIIEBAPUTEITLHON CUCTEMBI Y
CBUHOTO LIEMHS

E) ymomennoe teno kamo6ansl

Yacts 3.
JlaTh XapakTEepUCTUKY IBIKYIIETO 0TOOpa. (TOTHBIM pa3BEepHYTHI OTBET)

OTBeThI:




1 BapuanT 2 BapuaHT



Al -2 Al6-1 Al -2 Al6-3

A2-2 Al7-1 A2-2 Al7-2
A3 -1 Al8-2 A3 -2 Al18-2
A4-3 A19-1 A4-3 A19-1
A5-2 A20- 4 A5 -1 A20- 2
A6-3 A21-4 A6—4 A21-3
A7 -1 A22-3 AT—4 A22-1
A8 -1 A23-2 A8 -2 A23-1
A9 -1 A24- 3 A9 -2 A24- 2
A10-2 A25-2 A10-3 A25-2
All-2 A26- 2 All -4 A26- 2
Al2 -2 Al2-3

Al3-1 Al3-3

Al4 -2 Ald-1

Al5-2 Al5-2



B1-1,2,6

B2-2 4,6
B3 -

A B
2 3
B4 -

A B

B1-2,36
B2-2,35
B3 -

A B
2 1
B4 -

A B
2 2




Cl:

1) HaGmromaercs B OTHOCHTEIBHO
MTOCTOSTHHBIX YCIIOBHSIX
OKpY>Karolleu cpeasbl

1) CoxpaHseT MyTallud, BEAyIIHEe K

MEHBbIIEH W3MEHYUBOCTH CpEIHEH
BEJIMYMHBI TPU3HAKA

Cl:

1)
WU3MEHEHUH YCIOBUM OKPYIKAIOIIEH CPe/Ib

HaGmonaercsa B 0gHOHANpaBiIeHHOM

2) BEIyIINE K
JIPYTHUM KpPailHUM TPOSIBJICHUSM BEIHYUHBI

Coxpanser MyTauuu,

npu3HaKa (UM B CTOPOHY YCWIIEHHS WU B
CTOpPOHY OCJIa0JIeHNs)

Kpurtepun onenkmn:

0-39% «2» - 0-15 GayutoB
40-64% «3» - 16-26 OGaioB
65-84% «4» - 27-34 GaiuioB

85-100% «5» - 35-41 Gamn










