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[Iporpamma BCTYIUTENBHBIX UCTIBITAHUI

1o yueOHoMYy npenmety «buonorusy

JUIsL UL, UMEIoIUX o0l1iee cpe/inee oOpa3oBaHue,
JUIsl IOJTyY€HHMS BhICIIEro oOpazoBaHust | cryneHu

WJIU CPEIHETO CICIMaIbHOr0 00pa3oBaHus,
2017 ronx

TPEBOBAHNA K ITOAI'OTOBKE ABUTYPUEHTOB

Ha BcTynuTenbHOM UCTIBITAaHUU 110 OMOJIOTUH a0UTYPUEHT JIOJKEH:

BJIQJIETh OCHOBHBIMU OMOJIOTMYECKMMHU TEPMHHAMU M TIOHATHUSIMU,
OMOJIOTHYECKUMU 3aKOHAMU U TEOPUSIMH;

3HaTh W MOHHUMATh OOIME 3aKOHOMEPHOCTH, IMIPOUCXOISIINE B KUBOU
MPUPOJIE;

3HaTh CTPOEHHE M TIPOIECCHl KUBHEACATCIBHOCTH OaKTEepHid,
MIPOTUCTOB, TPHUOOB, PACTCHUH, )KUBOTHBIX 1 YEIOBEKA;

yMETh YCTaHABJIMBATH MPUYUHHO-CICICTBEHHbIC CBSI3M  MEXIY
CTpOCHUEM U (DYHKIUSIMU OPTaHOMJIOB KJIETKH, TKAHEW, OPraHOB U CUCTEM
OpTraHoB;

yMETbh YCTaHABIUBATh TPUUUHHO-CJICACTBEHHBIC CBSA3U MEXKy CpeaMu
KU3HU W TIPUCTIOCOOJEHHOCThIO K HUM JKMBBIX OpPraHW3MOB, (pakTopamMu H
pe3yJibTaTaMu SBOJIIOLINH, JEATEILHOCTHIO YEJIOBEKA U €€ MOCJICACTBUSIMU;

YMETh TPUMEHSTH TMOJyYCHHbIE 3HAHUS W HCHOJIB30BaTh WX JJIS:
OMHMCAaHUsI BAKHEUIIUX OMOJOTHYSCKUX IIPOIECCOB; XapaKTEPUCTUKH U
CpaBHEHHUS OMOJIOTUYECKUX OOBEKTOB WJM  SIBJICHUH; COCTaBJICHUS
XapaKTePUCTUKU OCHOBHBIX CHUCTEMATHUYECKUX KaTerOpui (TUIOB, OT/CIIOB,
KJIACCOB);

YMETh pelIaTh OMOJIOTHICCKHUE 3a]1aUH.

MHOI'OOBPA3UNE OPTAHUYECKOI'O MUPA
Knaccudukauuss opranuzmon. I[lpunimunel cucrematuku. OCHOBHbBIE
CUCTEMAaTUYECKUE KATErOPUMU: BHUJ, PO, CEMEUCTBO, OTPsA, KJacc, THII
(otmen), uapctBo. ILlapctBa »kuBbIX oOpranusmoB: bakrepuu, IIpotuctsl,
['pubs1, Pactenus, JKuBoTtHsble.



HEKJIETOYHBIE ®OPMbI X)KM3HU
Bupycsl. Ctpoenue BupycoB. [IpOHMKHOBEHHWE BUPYCOB B KIETKY-
xo3suHa. Pasmuoxxenue BupycoB. Bupousbl. bakrepuodaru. Bupynentasie u
yMepeHHbIe (aru.

JOAJEPHBIE OPT’TAHU3MBI (ITPOKAPHUOTDI)

bakrepuu: pacnpoCcTpaHEHHUE, CTPOEHHUE U MPOLIECCHI
KUBHEJCATEIBHOCTU. Ponb OakTepuili B MNpPUPOJE W IKU3HU YETOBEKa.
[IpakTyeckoe wucCHIoOAb30BaHUE OakTepuil. bakrepum kak BO30yIUTENIH
OoJe3He.

[{uano6akrepruu. OcCOOEHHOCTH X CTPOCHUS U KU3HEAEATEILHOCTH.

[TPOTUCTDI

OcobenHoctu cpeabl OOMTaHUs, BHEIIHETO U BHYTPEHHETO CTPOECHUS,
MIPOLIECCOB JKU3HENEATEIBHOCTH (IBIDKEHUS, Pa3IpaXKUMOCTH, MUTAHUSA U
MUIIEBAPEHUs, AbIXaHU, BBIJICICHUS, PA3MHOKEHHUSI) TPOTHUCTOB.

['erepoTpodubie opranu3Mbl: ame0a OOBIKHOBEHHass W HWHQy30pus

TydenbKa.
ABTOTpOodpHBIE U aBTorereporpodunie  mpotuctel.  OOmas
XapaKTepUCTUKA BOAOPOCIEH Kak (POTOCHHTE3UPYIOLIUX OPraHU3MOB.
OnHOKIIETOUHBIE BOJIOPOCIIH. OcobenHoctu CTPOCHUS "
AKU3ZHEESITEIIbHOCTH Ha PUMEPE XJIOPEILIbI, IBIIIEHBI 3€J€HOM.
KosonnaneHbie BOJIOPOCIIN. OcobOenHoctu CTPOECHUS 151
KU3HENIESITEIIbBHOCTH KOJIOHUAJIBHBIX BOJOPOCIEN Ha MPUMEPE BOJIBBOKCA.
Mpmuoroknerounsle  Bogopociu.  OCOOEHHOCTM ~ CTPOEHUA U

KU3ZHENESITEIIbHOCTH BOJOPOCIICH Ha TMpuUMepe 3€JeHBIX BOJOPOCIEH
(ynmotpukca, COuUpOrupsl), Oypbix Bomopocied (namunapuu). llonstue o
3aKOHOMEPHOM CMEHE CITIOCOOOB pa3MHOXKEHUS (Ha IPUMEPE YIOTPUKCA).

I'PUBbI

O6miass xapakrepuctuka TpuboB. Cpema oOuTaHUs, CTPOEHUE U
KUZHEAECATEIbHOCTD.

[InecueBbie TpuOBI (MyKOp, MEHUIIMIUI) U JPOXIKUA. XO3SHCTBEHHOE
3HAYCHHUE.

[nsmouynsie  TpuOBI, #WX CTPOCHHWE, TMWUTAHHWE, Pa3MHOXKEHUE.
CbenoOHbIE U STOBUTHIC TPUOBI.

['puObBI-Tapa3uThl pacTEHU: TPYTOBUK, CIIOPBIHBS, TOJIOBHEBBIEC IPUOBI.
Ponb rpuboOB B Ipupo/ie U )KU3HU YETIOBEKa.



JIniaitHukn
JInmaitHukn — cuMOMOTHYEeCcKHe opraHu3mbl. CTpoeHue, MUTaHUE U
PAa3MHOXKEHUE JIMITAWHUKOB. POJIb TMIITAMTHUKOB B IPUPO/IE.

PACTEHUA

O6mass xapaktepucthka pacteHui. JKu3HeHHble (OPMBI PACTECHUU.
Tkanu (0Opa3oBaTelbHBIE, IOKPOBHBIE, MEXaHUYECKHUE, IPOBOJSIINE,
OCHOBHBIE€) U OpraHbl pacTeHU. 3HAUYEHHE PACTCHHU B MPUPOJE U KU3HU
YeJI0BEKA.

BereraTtuBHbIE OpraHbl paCTEHUM.

Kopenb. @ynkiuu kopHs. Buasl kopHeli. KoOpHEBBIE CHCTEMBI.
BHemiHee W BHYTpPEHHEE CTPOCHHE KOpPHS B CBSI3M C BBIIOJHSIEMBIMH
GyHKUMSIMU.  30HBI  KOPHS, pOCT KOpHSA. BugomaMeHenuss KOpHs
(KOpHEeMI0bl, KOPHEBBIE KITyOHU, KOPHU-TIPUCOCKH) U UX 3HAYEHUE.

[lober. @®ynkumm mnobera. OcHOBHbIe wyacTu mnoOera. Ilouka —
3a4aTO4HbId To0er. TuIbl MOYEK MO PACHOJIOKEHUIO (BEpXYyIICUHbIE,
Na3yliHble, TPUAATOYHBIE) U CTPOCHHIO (BErE€TATUBHBIE, I'€HEPATHUBHBIE).
Pa3zBuTre mobera u3 moykH.

Crebenn. Paznoobpasue crebneit. Poct crebns B nnuny. BHyTpennee
CTpoeHHe CTeOJsl JPEBECHOTO pAacTEHUsT B CBSI3U C  BBINOJHSAEMBIMU
¢bynkuusivmu.  IlepenBukeHne 1o  creOa0  BOABL, MHMHEPAIbHBIX U
opranudeckux BemiecTB. Poct ctebsa B TonmuHy. OOpa3zoBaHuE TOAMYHBIX
KOJIeL.

JIuct. @ynkuuum nucra. BHemHee crpoeHue nucra. JIuctesa npocreie u
cioxHble. JKuiakoBaHue nucra. BHyTpeHHEe CTpOEHHUE JUCTa B CBSI3U C €r0
byHKIUAMU.

Bunonsmenenus mobOera: KOpHEBHINE, KIyO€Hb, JyKOBUIA, UX
CTpOEHHE, OMOJIOTMYECKOE U XO3SMCTBEHHOE 3HaYEHUE.

BereratuBHoe pa3MHOXKEHHE pacTeHu. Pa3mMHOXEHHE pacTeHUu
BUJIOU3MEHEHHBIMHU TOOEramMu, 4YepeHKaMH, OTBOJKAMH, JIEJIEHUEM KYyCTa,
NpUBMBKaMU. bronormyeckoe M XO35UCTBEHHOE 3HAYEHUE BEreTATUBHOTO
Pa3MHOKEHHSI.

CnopoBble pacTeHHs
Mxu. KyKymikuH J€H: CTpPOCHHE, Pa3MHOXCHHE, ITUKI Pa3BUTHAL
CdarHoBbeie MXHU: CTPOCHHE B pa3MHOKEeHHE. Pojib MXOB B IpUpO/IE.
[Tartopotarku. CTpoeHHE TMANMOPOTHHKOB HA IpUMEpe ITUTOBHUKA
MY)XCKOTO. Pa3MHOXeHHWE W [HMKI pPa3BUTHSA MAMOPOTHHKOB. Poib
MAIIOPOTHHUKOB B TIPUPOJIE.



CemeHHbIE pacTEeHHS

['onocemennbie. O6mas xapakrepuctuka. CTpoeHHE U Pa3MHOKEHUE
rOJIOCEMEHHBIX Ha MPUMEPE COCHBI. 3HAYEHUE TOJIOCEMEHHBIX.

[TokpsiTocemeHHble. O0IIast XapaKTepUCTHKA.

[[BeTok, ero crpoeHue u PyHkuuu. ConBeTvsi U UX OHOJIOTHYECKOE
3HaueHue. OnbUieHne (CaMOONBbUICHHE, IEPEKPECTHOE ONbUIeHKE). [[BOliHOE
OIUIOAOTBOpPEHKE, 00pa30BaHUE CEMSH U IIJI0JIOB.

[Mnonpr. Ctpoenune u kiaccudukanug. PacrnpocTpaHeHHe II0/I0B.
buonorndeckoe 1 X034MCTBEHHOE 3HAYCHUE TIOI0B.

Cems. CTpoeHHE CEMEHHU OJIHOJOJBHBIX M JBYIOJBHBIX PACTEHUMU.
YcnoBus npopactanus ceMsiH. [lutanre u poct 3apoablia U MPOPOCTKA.

MHoroo0Opa3ue  MOKpPHITOCEMEHHBIX.  OTIUYUTENIbHBIE  MPU3HAKU
OJHOAOJIbHBIX W JBYAOJBHBIX PACTCHUH. XapaKTEpHbIE MPU3HAKU U
MPAaKTUYECKOE 3HAYEHUE pACTCHUM pazinuHbix cemeilcTB (KpecTonBeTHsie,
Po3oBble, IlacnenoBbie, boOoBble, 3maku). Jukopactyume u KyJIbTypHbIE
pactenusi. OxpaHa pacTEHHI.

XNBOTHBIE

OO6m1as XxapakTepucTUKa U pa3HO00pa3ue KUBOTHBIX.

B oO1eli xapakTepuCTUKE THIA WU KJlacca >KUBOTHBIX JIOJIKHBI OBIThH
OCBEIIECHBI: Kiaccu(uKanus, cpeaa OOMTaHUs, paclpOCTPAHEHHUE, BHEIIHEE
CTPOCHHUE KUBOTHBIX (TIOKPOBBI, OTHEJbI Tejla), BHYTPEHHEE CTPOCHUE
(moJsiocTh Tena, CTpOCHUE ONIOPHO-JABUTATEIBHOM, HEPBHOMU,
MUILIEBAPUTEIBHOM, BBIACIUTEILHON CUCTEM, CHCTEM OPraHOB JbIXaHMS,
KpOBOOOpaIeHusi, YyBCTB, pPa3MHOXXEHHS), OCOOCHHOCTH MPOIECCOB
KUBHEACATEIIbHOCTY W PAa3BUTHS; 3HAYEHUE JKUBOTHBIX JAHHOTO THIA
(kmacca) B MpUPOJIE U KU3HU YEJIOBEKA.

Tun  KHIIEYHONOJOCTHBIE. IIpecHOBOMHBIM  moOJMO  TUApA.
MHoroo0pasue KAeyHONOJOCTHBIX: METy3bl, KOPAJIJIOBBIE MOJIUIIBI.

Tun Ilnockue uyepBu. bemas rmianapus. Ilapasuruueckue uyepBu:
MIEYCHOYHBIN COCANIBIIUK, Obr4mii 1ieneHb. [Ipodunaktrka 3apakeHus.

Tun Kpyrnele 4depBu. Ackapujua 4YenoBeYeCKas, JIETCKas OCTPHUIA.
[Ipodunaktrka 3apaxeHusI.

Tun Konbuateie yepBu. JloxkaeBon 4epBb. Posb HOXKIEBBIX YepBEU B
npoiieccax nmouBoooOpaszoBanusi. MHOrooOpasue KoJbyaThIX YepBEH.

Tun Mommocku. MHOTO0Opasue MOJUIIOCKOB: MPYAOBHK, 0e33yOKa,
KaJIbMap.

Tun YiieHUuCTOHOTHE.

Knacc PakooOpasnbie. Peunoit pak. MHOTOOOpasmne pakooOpa3HbIX.



Knacc [TaykooOpa3Hsie. [Tayk-KpeCTOBUK. MHuoroo0pazue
naykooOpa3HbsIx. [Ipodunaktrka 3a001eBaHuil U 60pbbda C KIIEIIaMHU.

Kmacc Hacekomple. Maiickuii xyk. MnHoroo06pasue HaCEKOMBIX.
Otpsinbl  HacexkoMbix: [Ipsmoxkpeuibie, JKecTkokpbuible, Yenryekpouibie,
JIBykpbuIble, IIepenoHyaToOKpbLIbIE.

Tun Xopnosele. JIaHLIETHUK — HU3LIEE XOPAOBOE )KUBOTHOE.

ITontun Yepenuslie, nim [103BOHOYHEIE.

Hanknacc PpiObl. Peunoit okyHb. MHoroo6pasue pbsi0. Kiaccsl
XpseBbie poiObl (oTpsiabpl: Akynbl, Ckatbl) u KocTHble pbIOBI (OTPSABL:
Kucreneprie, JlococeoOpasnubie, Ocerpoobpa3nsie, KaprnooOpasusie,
CenpaeoOpasHbie).

Knacc 3€EMHOBO/IHBIE. Jlarymka  o3epHas. MHoroobpasue
36MHOBOAHBIX. OTpsibl: XBocTaThie U becxBocCThIE.

Knacc Ilpecmbikarommecs. SAmepuna mnpbeiTkas. MuorooOpasue
npecMbikaromuxcs. Otpsasl: Yemyiyateie, Kpokoauiel, Yepenaxu.

Knacc IItunpl. Cusblii T01y0b. DKOJOTHYECKHE TPYIIbI NTUI: NTHIBI
JIECOB M OTKPBITHIX MPOCTPAHCTB; BOAOIUIABAIOIINE U OKOJIOBOJHBIC IITUIIBI;
NTHUIIBI KyJIbTYPHBIX JTaHAIIAPTOB; XUIIIHBIC MITULIBI.

Kimacc  Munekonuraromume. Cobaka gomamiHss. MHoroobpasue
Miekonuramux. Ainexknanymue u xuBopomsaume. Otpsasl: Cymuyartsie,
Hacexomosimuble, Pykokpbuible, ['pei3yHbl, XwuiHele, IlapHOKOIBITHBIE,
HenapuokonsiTHbie, Jlactonorue, Kutoodpasusie, [Ipumartsi.

YEJIOBEK

OOG6muii 0030p opraHu3Ma uejaoBeKa. TkaHW, WX KilacCH(pUKAIUS WU
MPUHLMIBI opraHu3anuu. OpraHbl U CUCTEMbI OPTaHOB.

Perynsmust  ¢ynkuuit B opranusme. HepBHas, rymopanbHas u
HelporymopanbHas peryisiuss  QyHkuuid. Camoperynisinusi MpoLeccoB
XKusHeneareabHocTH. [lonsaTre o romeocrase.

Hepsnas cucrema. OO011ye NpUHITUITEI OpraHU3allui HEPBHOW CUCTEMBI.
3HaueHre HepBHON cucrteMbl. CTpoeHuWe HM BUIb HEHpOHOB. Pedrekc.
PednexTopnas myra.

Ctpoenue u GyHKIIMH CIIMHHOTO MO3Ta.

['onmoBuo#t Mo3r. CTpoeHne W (YHKIMH MPOJOJITOBATOTO, 3aTHETO,
CPEIHETO U TPOMEXKYTOYHOTOo Mo3ra. OpraHuzamusi W 3HAYCHHE OOJIBIINX
nonymapuid. OOmMM TUIaH CTPOCHUST BETETaTUBHOM HEPBHOW CHUCTEMBI.
CuMnaTUyecKui U MapacuMIaTUUYECKUN OTEIbI, X (PYHKIIUH.

['uruena HEpBHOW CUCTEMBL.

OHAOKpUHHAA cucTeMa. ['OpMOHBI, UX PoJib B opraHusMme. JKenesbl
BHYTPEHHEN cekpeuuu. ['mnopu3 ©U ero cBi3b C JPYTUMHU JKEJIE3aMH.



[IlutoBuaHas »xkene3a. Hannmoueunuku. JKemespl CMENMIAHHOM CEKPELHM:
MOKETYT0YHAS JKEeJe3a, MOJIOBBIE JKEIIE3bI.

OnopHo-aBurarenpHas cucrema. ONOpHO-ABUTATENIbHAS CHUCTEMA, €€
MACCHMBHAs M aKTUBHAs 4acTH, UX (DYHKIUH.

Crpoenue kocrenl. Bunbl koctei. Poct kocrten. CoequHEHUsT KOCTEM.
Otnenbl CKeJeTa 4YeNOBEKA: CKEJNET TOJIOBBL, CKENET TYJOBHIA, CKEJET
KOHEYHOCTEM.

Crpoenrie u PpyHKuuM Mblil. OCHOBHBIE TPYMHIbI CKEJIETHBIX MBIIIIII.
PaboTa MBI ¥ yTOMJIEHUE MBIIIIII.

3HaYeHUE JBUTATEIIbHON AKTUBHOCTH [IJII COXPAHEHHUS 30POBB.
Ocanka, ee HapymeHus. [lmockocronue.

[TepBast moMouIbs ITPU BBIBUXAX U MEPETIOMAX.

BuyTtpennss cpema opranuzma. KOMIIOHEHTBI BHYTPEHHEW CpPEIbI
OpraHu3Ma: KpOBb, TKaHEBas KUJKOCTh, JuMda. [ToCTOSHCTBO BHYyTpEeHHEN
Cpebl OpraHu3Ma.

CocrtaB u ¢yHkiuu kposu. [lnazma kpoBu. DputpouuThl. ['emorioouH
u ero Gyukmuu. Ipynmel KpoBH U pe3yc-paktop. TpoMOOIUTHL.
CeepTthiBanue kpoBu. Jlelikouutel. daronuros.

NmmynHas cucrema. Buabsl ummyHnTera. Baknunanusi.

CepeyHO-COCyAUCTas CUCTEMA.

KpoBooOpaiieHnue.

Cepane, ero ctpoenne. CepieuHbli TUKI. ABTOMATHS.

Crpoenrie ¥ (QPyHKIIMU KPOBEHOCHBIX COCYNOB. boisblioi u Mabii
KpyTH KpoBooOpaiieHus. JIBwkeHue KpoBu 10 cocyaam. KpossiHoe
JIaBJICHUE, MTYJIbC.

HetiporymopaiibHast perynsius KpoBOOOpaIeHusI.

IIepBas nomouIs nMpu KPOBOTCUEHUSIX.

Crpoenne u ¢yukuuu guMdaruyeckoit cuctembl. OOpa3oBaHUE U
JBI>KEHUE JTUMOBI.

JpixaTenbHas cuctema. 3HaueHue napixaHus. CTpoeHue u (PyHKUUU
IbIXaTelbHbIX MmyTel. CrpoeHue Jerkux. JlpIxaTenbHble JIBUXKEHUS.
JKuzHenHass eMKOCTh JieTkuX. ['a3000MeH B JIETKMX M TKaHAX. TpaHCIOpT
ra3oB KpoBbrO. HeliporyMmopasibHast peryiasiius JbIXaHHusl.

I'urnena gpixanmus.

[TumeBaputensHas cucrema. OOMEH BEIIECTB.

3HayeHue TUTaHUS W TuiieBapeHus. [lumeBaputenbHbie (GEPMEHTHI,
MX CBOWCTBA U 3HAYCHUE.

Crpoenrie U QYHKIIUM OPTraHOB MUIIIEBAPUTEIBHON CUCTEMbI: POTOBOM
MOJIOCTH, TJIOTKH, MHIIEBOJA, KEIYAKA, KHUIICYHUKA, MOJKEIYI0YHON
Kenespl, nedyeHdu. [IumeBapuTenbHbIE NOPOLECCHI B POTOBOW  IMOJIOCTH,
JKEIyJKEe, TOHKOM W TOJCTOM Kuiuke. BcaceiBanume. HeliporymopanbHas
pEeryisuus MUILEBAPECHUS.



['uruena nuranus.

OOMeH 0enKoB, )KMPOB U yTiIeBO1I0B. BogHO-CcoIeBOM 0OMEH.

Butamunsl, ux poip B mpoiieccax ooOmMeHa BemecTs. BonopactBoprumbie
(C, By, Bg) u sxxupopactBopumbie (A, D) BUTaMUHBI.

Henocratok BUTAMUHOB B MUIIE U €TI0 MOCIEICTBUS.

BrigenurensHas cucrema.

3Ha4YeHUE BBIJICTCHUSI B JKU3HEAEATEILHOCTU oOpraHuzma. Oprasbi,
MPUHUMAIOIINE YYaCTHE B MPOIECCAX BbIJICICHUS: TOUYKHU, TOTOBBIE JKEJIE3bI,
JIETKHE.

MoueBsinenutenbHas cuctema. Ctpoenue u GyHkimu noyek. Hedpos.
O6pazoBanre MoYl. MoYEBbIICICHHE.

['urnena MO4YEBBIIEUTEIBHON CUCTEMBI.

[ToxkpoBHast cucrtema. Koxka. CTpoeHHE KOXHU: SHNUAEPMHUC, ICpPMa,
MOJKOXHAsl KUpoBasi kjeTtyaTka. @DyHKIMU KoXHu. Poiap Kkoxu B
nojAep>KaHUuM TeMIEpaTypHOr0 TOMEOCTasa.

['uruena koxu.

[lepBas momoIlb HpH TOBPEKICHUM KOXKHU (0KOT, OOMOPOKEHHE),
TEIUIOBOM M COJTHEYHOM yJapax.

PenponyktuBHas cucrema. HMHauBHAyalbHOE pPa3BUTHUE YEIOBEKA.
Ctpoenne u (QYHKIUHM MYXCKOM U IKEHCKOW TIIOJOBBIX CHCTEM.
OmnonorBopenue. bepemenHocTh. Pobl.

AJIKOrOoib, HHUKOTMH M TOKCHUYECKHE BEIlleCTBA Kak (akTopsl,
HapylIarolue UHANBUIYaTbHOE PA3BUTHE.

CencopHbie CUCTEMBL. CrpykTtypa CEHCOPHOU CUCTEMBI
(mepudepudeckuit, IPOBOTHUKOBBIA, IEHTPATBHBIN OTIEIBI).

OOmrast xapakTepucTUKa 3PUTEIBHOM M CIIYXOBOW CEHCOPHBIX CHUCTEM
(peuenTopsl, MPOBOAHUKHU, KOPKOBBIM LIEHT).

Crpoennie u  ¢QyHkuum  opraHa 3peHusa. J{aJbHO30PKOCTb,
OJIM30PYKOCT.

Crpoenne u @QyHkuum opranHa ciyxa. HapyxhHoe, cpeanee u
BHYTpPEHHEE YXO.

['uruena 3penus u ciyxa.

IToBenenue u ncuxuka. [loHsiTHE O MCUXUKE U MOBEACHUU YEJIOBEKA.
besycrnoBHbie 1 yCIOBHBIE pedIieKChl. YCIOBHUS M MEXaHW3M OOpa3oBaHUS
YCIOBHBIX peduiekcoB. TopMOKeHNE YCIOBHBIX pe(IICKCOB.

Comn, ero 3Hauenue. ['urnena cHa.

JlesTeIbHOCTh MO3Tra U TICUXUYECKUE (PYyHKITUH.

Co3nanue, omyuenue, Bocnpuarue. Buumanue. Ilamars. Peus u
MBIIIUICHUE. BpenHoe BIUsSHHE alKOTOJS M TOKCHYECKUX BEIIECTB Ha
MICUXUKY U TTOBEJICHUE YETIOBEKA.

OBILIAA BUOJIOI A



Pa3nooOpa3zue kuBbIX Opranu3MoB Ha 3emiie. OO0IIMe CBOMCTBA JKUBBIX
OpraHU3MOB: €IMHCTBO XMMHUYECKOIO COCTaBa, KIETOYHOE CTPOEHUE, 0OMEH
BEIIECTB W DHEPrUU, CaMOPETYyJSIUs, IOJBUXHOCTh, Pa3IpaKMMOCTh,
Pa3MHOXEHHUE, POCT W Pa3BUTUE, HACIEICTBEHHOCTh W H3MEHYHBOCTb,
ajanTalus K yCIOBUSAM CYIIIE€CTBOBAHMS.

XWMHYECKHE KOMIIOHEHTHI )KHBBIX OPTaHU3MOB

ConepkaHre XHMHYECKHX OJJIEMEHTOB B opranm3Mme. [loHsatue o
MaKpOd3JIEMEHTaX U MUKPOIJIEMEHTAX.

XUMUYECKHUE COCIWHEHUS B JKMBBIX OpraHu3Max. Heopranuueckue
BelecTBa. Boma W ee poib B JKM3HU JKHBBIX OpraHu3MoB. lloHsTne o
rUAPOPUIBHBIX B THAPODOOHBIX COCTUHEHUSX.

MuHepanbHbIE COTTU U KUCIIOTHI.

Oprannueckue BEIIECTBA. [TonsaTHE 0 MaKpOMOJIEKYJIaX,
OouonoJuMepax ¥ MOHOMEpPax.
benku. AMHMHOKUCIOTBI — MOHOMEphl OenkoB. HeszameHumbie u

3aMEHUMbIE aMUHOKHUCIOTHI. (OO0pa3oBaHME TENTUIOB U TIOJHUIICTITHU]IOB.
CtpykTypa O€JKOB: IEpBUYHASI, BTOPUYHAS, TPETUYHASI, YeTBEPTUYHAS.

Mmuoroo6pa3ue u cBoiicTBa OenkoB. JleHaTypalusi W peHarypanus
oenkoB. DyHKIMU OENKOB: CTPYKTypHas, (pepMEeHTATUBHAS, TPAHCIIOPTHA,
COKpAaTUTENIbHAS, PEryJISITOpHAs, CHUTHAJIbHAsS, 3alUTHAs, TOKCHYECKas,
DHEPreTUYECKas, 3anacaroasl.

YrneBosl. Monocaxapumpl, OJIMTOCAXapHU/IbIL, JACAXaPUJIbI.
[Tommcaxapunel. Kpaxman. I'nmukoren. Ilemmronoza. XwutuH. @DyHKUNM
YTIIEBOJIOB: SHEPTETUUYECKasi, CTPYKTYpHas, METa0oInyYecKasi, 3amacaroriasi.

Jlumuger.  Kuper u dochomunuapl.  DyHKIUH  JUMUAOB:
DHEpPreTUYECKas, CTpOUTEIIbHAS, 3allUTHAas, TEIUIOU30JIALIMOHHAS,
pEryJIATOpHAS.

Hyxnennosbie kucnotel. Crpoenue u ¢pynkuuu JJTHK. Ctpoenue, Buabl
u ¢pynkuun PHK. [IpaBuna Yapradda.

ATO®. Crpoenue u pynkuus ATO.

Krnerka — cTpykTypHast 1 QyHKIIMOHATIbHAS €TUHULIA
KUBBIX OPTaHU3MOB

Knerounasa teopus. Uctopust oTkpeiTus KieTku. Co3gaHue KIETOYHOU
Teopur. OCHOBHBIE MOJIOKEHUSI KIETOYHON TEOPHUHU.

OO6mmii nnaH crpoeHus: KjieTku. MHorooOpasue kierok. CrtpoeHue
KJIETKM: TIOBEPXHOCTHBIN anmapar, nuToruiaMa (ruajiorsiazmMa, OpraHouIbl,
BKJIFOUEHMUSI), SIAPO.

[Muromnazmaruueckas MemOpana (Tuiazmaniemma). XUMHUUECKUM COCTaB
U cTpoeHme mIazMaieMMmbl. DyHKIMKM MIa3MaleMMbl:  OaphepHasd,



peuenrtopHasi, TpaHcnopTHas. CnocoObl TpaHCHOpTa BEIIECTB uepes
mia3ManemMmy: aud@ysus, odneruyeHHas auddys3us, aKTHUBHBIA TEpPEHOC.
TpancnopT B MeMOpaHHOM YIMaKoOBKe (PHIAOIIUTO3 U SK30IIUTO3).

['manomnazma. Xumuueckuii coctaB M hyHKITUU.

Kinerounslii ieHTp, opraHuzaius U QyHKIMU EHTPUOJIEH.

Pubocompl, ux opranu3zanus U GyHKIUU.

OHjloIUIa3MaTuueckas ceTh (liepoxoBaTas U TJajKasi), KOMIUIEKC
["onbKU, UX CTpOEHUE U (PYHKIIUH.

JIuzocomsl. [Tonstue 06 ayrodarum.

Bakyonun  pacrurenbHbiXx — KieToK.  COKpaTUTENbHBIE  BaKyoOJud
MIPECHOBOJIHBIX TPOTHUCTOB.

MUTOXOHIpUH, UX CTPOCHHUE U PYHKIIUH.

[lnactunapl, cTpoeHHWE UM (PYHKIUU XJOPOIUIACTOB. JIeHKOMIaCTHI,
XPOMOILIACTHI.

SAnpo, crpoenue u QpyHkuuu. SnepHas o00N0YKa, SAAEPHBIA MaTpPUKC,
XpOMAaTHH, SAPHIIKH. XPOMOCOMBI, UX CTPYKTypHas opranuzamus. [lonstue
O TarIOUIHOM U JUIUIOUTHOM Ha0Opax XpOMOCOM, KapHOTHIIE.

Oco0eHHOCTH CTPOEHUs KJIETOK IMPOKApHUOT M JdyKapuoT (OakTepwuii,
MPOTUCTOB, TPUOOB, PACTEHUH, KUBOTHBIX).

Knerounsiii nuki. Ilorstue o kierounom 1ukie. MHtepdaza u ee
nepuoabl. Muros. ®a3el MUTO3a. broIornyeckoe 3HayeHUue MUTO3A.

Meiio3 u ero Ouonormyeckoe 3HaueHue. Pa3pl Meiiosza. [lonstue o
KOHBIOTAIlMU TOMOJIOTMYHBIX XPOMOCOM M KpoccuHroBepe. ['eHernueckas
pekoMOuHaIus npu Meiose. buonorndeckoe 3HaueHrne Meo3a.

OOMeH BelleCTB U NPEeBpalICHUE SHEPTUU B OPraHU3MeE

OO6mrast xapakTepucThka OOMEHa BEIIECTB M TMPEBpAIEHUs IHEPTHUHU.
[TonsitTie oOMeHa BeIIeCTB, ACCUMUJISIIMNA U JUCCUMUIISIIMN, aHA0OIU3Ma |
KaTa0o0IM3Ma, MIACTUYECKOTO U SHEPTETUUECKOr0 OOMEHOB.

Krnerounoe IbIXaHHE. Orarsl KJIETOYHOTO JIbIXAHUS
MOJTOTOBUTEIbHBIN, OECKHUCIOPOIHBIN (rmukonn3), KUCJIOPOIHBIN
(a3pobubiif). CymmapHOE€ ypaBHEHHE TMIOJTHOTO OKHCIEHHUS TJIFOKO3HI.
[TpencraBnenue o OpPOKEHUH U €r0 MPAKTUYECKOM 3HAUECHUH.

®otocunte3. [lonsitue ¢otocunresa. CBeroBas W TeMHOBas (hasbl
dboTocunHTe3a. 3HaUeHUE PoTOCHHTE3A.

XpaHeHue HacleACTBEHHOW wHpopMmaiuu. [oHSATHE O reHEeTHYeCKOM
KoJe W ero cBoicTBax. Peanmuzanus HaciencTBeHHON wuHopmaruum —
ouocunre3 6enka. [IpeacraBienue 06 aTanax cuHTe3a OenIKa: TPAHCKPUIILUSA,
tpancisus. Pons u-PHK, -PHK, p-PHK B cunrese 6enka.

Pa3zMmHOkeHNE U MHINBUAYAIBHOE PA3BUTHE OPTAaHU3MOB



Pasmuoxxenne opranuzMoB. [lonsitue pasmHoxeHus. becnonoe
pa3MHOXXeHHEe u ero (opMmbl (JeJeHUEe KIETKH, CropooOpa3oBaHUe,
MOYKOBaHUE, (h)parMeHTAaIUsl, BET€TAaTUBHOE PA3MHOKEHHE).

[TonoBoe pasmHoxkenue. Ilonstue mnonoBoro mpouecca. CTpoeHue
NOJIOBBIX KJIETOK. (OOpa3oBaHHE TOJOBBIX KJIETOK Yy MJEKOMUTAIOIINX
(cnepmarorene3 u oorenes3). OceMeHeHue u omiogoTBopeHue. OcodeHHOCTH
OIUIOJIOTBOPEHHUS Y PACTEHUI.

[Taprenorenes — ocobast popma MoJIOBOTO PA3MHOKEHUS ’KUBOTHBIX.

Ontorene3. IloHsTe oOHTOT€HE3a. OMOpPHOHAILHOE  Pa3BUTHE
*KUBOTHBIX. [locTaMOproHabHOE pa3BUTHE XKUBOTHBIX. [IpsMoe u HempsiMoe
paszButue. [loHsTHE O )KU3HEHHOM ITUKJIE.

OHToreHe3 4enoBeka. BiMsHue yclIOBUN OKpY»KarmUIEHd cCpeabl Ha
BHYTPUYTPOOHOE pa3BUTHE pEOCHKA.

HaCJIeI[CTBeHHOCTB U UBMCHYHUBOCTDL OPraHHU3MOB

3aKOHOMEPHOCTH HACJIEJICTBEHHOCTU, YyCTaHOBJIeHHbIe [ .MeHnenem.
[ToHATHE HACIEICTBEHHOCTH U U3MEHYMUBOCTHU. VI3ydeHne HACIIEICTBEHHOCTH
["Menaenem. MoHorubpuaHoe ckpemuBanue. [loHaTHE 0O TOMUHUPOBAHHH,
JOMUHAHTHBIX U PELIECCUBHBIX MpPU3HAKaX. 3aKOH €IuHOO00pasusi THOPHUIOB
NIEPBOro NOKOJIEHUS (ITepBbIA 3aKOH MeHens). 3aKOH pacuieIyieHus! (BTOPO
3akoH Mengens). CTaTUCTUYECKHI XapaKTep 3aKOHOB HACJIEICTBEHHOCTH
Ipd MOHOTHOPUIHOM CKPEIIMBAHUU M UX IUTOJOTHYECKHE OCHOBBI.
[lonatue  ajieNbHBIX,  JOMHUHAHTHBIX M PEIECCUBHBIX  T'C€HOB.
B3aumopneiicTBUE aieNIbHbIX TE€HOB: MOJHOE JAOMUHUPOBAHHUE, HEMOJHOE
JTOMUHHpPOBaHUE, KOAOMUHHUpOBaHWE. [loHsiTHE O  MHOXKECTBEHHOM
ajien3Me.

JurunOpuaHoe CckpemmuBaHue. 3aKOH HE3aBHCHUMOTO HACIEeIOBAHUS
npu3HakoB (TpeTuil 3akoH Menaens). LluTomornuyeckue OCHOBBI 3aKOHA
HE3aBUCUMOTO HACJICIOBAHUS MTPU3HAKOB.

XpoMOCOMHasi Teopusi HacjeJACTBEHHOCTH. [loHsiTHEe O CclemIeHHOM
HACJICJIOBAHUM U HApYIICHUU clieruieHus. [loHsTHe 0 reHeTHYecKux KapTax
XPOMOCOM. OcCHOBHBIE MOJIOKEHUS XPOMOCOMHOM TEOpUHU
HACJIEJICTBEHHOCTH.

I'enetnka nmona. Ilonsitue mosa. IlonoBeie paznuuus. XpOMOCOMHOE
onpenenenre mnona. I[losoBble XpoMocoMbl U ayTocombl. OcoOeHHOCTH
HaCJICJIOBAHUS TTPU3HAKOB, CIICTIJICHHBIX C MOJIOM.

['eHOTHII KaK 1IEJIOCTHASI CUCTEMA.

N3MeHunBOCTh OpraHu3MoB. Pojb Te€HOTHIIAa W YCJIOBUH Cpeabl B
dbopMupoBaHUM TIpU3HAKOB. DOPMBI U3MEHYMBOCTH: HEHACJICJACTBEHHAs U
HACJICJICTBEHHAsA U3MEHYMBOCTh. MoaudukanruonHas n3MeHuInBocTh. Hopma



peaKkuuu. Craructrueckue 3aKOHOMEPHOCTH MO (PUKAITMOHHON
U3MEHYUBOCTH. 3HAUEHHE MOAN(PUKALMOHHON N3MEHUYUBOCTH.

['eHoTMnMueckass W3MEHUMBOCTH U ee BuAbl. KomOuHaTuBHas
U3MEHYMBOCTb.  MyTalMOHHAass  M3MEH4YUBOCTb.  IloHATHME  MyTanmw.
Mytarennsle  Qaktopel. Tumbl MyTauuid (T€HHbIE, XPOMOCOMHBIE,
Ir€HOMHBIE). 3HAU€HHE T€HOTUITNYECKON U3MEHYHBOCTH.

Oco0eHHOCTH HACJEICTBEHHOCTM W H3MEHYMBOCTUM Y 4YeEJOBEKa.
Meronbsl U3yyeHMs HACIEACTBEHHOCTH W  U3MEHUYMBOCTH  YEJIOBEKa:
reHeaJIOrn4eCcKui, OJIM3HEIOBBIN, IIUTOr€HETUYECKUH,
AepMaTOrIu(PUUECKU, MOMYISUUOHHO-CTATUCTUUECKUM, OMOXUMHUYECKUE,
COMAaTHUYECKON ruOpuan3alu, MOJIEKYJIIPHO-TEHETUUYECKHE.

Hacnencreeuunie 0o0JIe3HU YeJIOBEKA. ['enunie 0oJIe3HHU
(benunkeronypusi, remoduiausg). XpOMOCOMHbIE 00yie3HH (CHUHAPOM
[Ilepemesckoro — TepHepa, CHHAPOM IMOJIUCOMUU MO X-XpPOMOCOME,

cugapom Kisitnpensrepa, cunnpom Jlayna). Ilpodunaktuka, quarHoctuka
HACJIEJICTBEHHBIX OOJIE3HEN, JeUCHUE TeHHBIX O0JIC3HEN.

Cenexkuusa 1 OMOTEXHOJIOTHS

Cenekius paCTeHUH, )KUBOTHBIX M1 MUKpoOpranu3MoB. [loHsTue copra,
nopoAsl, mTamMma. OCHOBHBIE HaNpaBJICHUS COBPEMEHHOW CEJICKIIUHU.
MeTtonbl 1 TOCTUAKEHHUSI COBPEMEHHOM CENEKIUH.

buorexuonorus. Ilonarue OuorexHomornu. OOBEKTHI M OCHOBHEBIE
HarpaByieHUs1 OMoTeXHOJOTuH. [IOHSITHE O KIETOYHOW U T€HHOU MHYKEHEPUH.
Yenexu M JOCTMKEHUS T€HHOM WHXKEHEpUH. [ eHeTmyeckas WHXKEHEpUS U
0100€e30I1aCHOCTb.

Opranusm u cpena

YPpOBHH OpraHu3aluy KUBbIX CUCTEM. DKOJIOTHA KaK HayKa.

Okonornueckue  ¢akropel.  I[lonarue o  dakropax  cpeabl
(axonornueckux (¢akropax). Krnaccuduxanus skosiorudyeckux (HakTopos.
3aKOHOMEPHOCTU JIeUcTBUSL (DAKTOpPOB cpelapl Ha opraHu3Mm. I[lpexnensr
BBIHOCITUBOCTH (TOJEpaHTHOCTH). [IoHATHE O CTEeHOOMOHTAX U 3BpPUOMOHTAX.
BzaumopeiictBue skonormdeckux (aktopoB. [loHATHE O JIUMHUTHUPYIOMIHMX
dakTopax.

CBer B ku3HM opraHu3MoB. @Dotomepron u  (OTONCPHOTU3M.
DKOJIOTUYECKUE TPYIIIBI PACTEHHI MO OTHOLICHHUIO K CBETOBOMY PEXKUMY.

Temneparypa kak oskojoruueckuii ¢akrtop. Iloiikunorepmusie u
TOMOMOTEPMHBIE OpraHW3Mbl. AJanTalMyd pPACTEHUHA H IKUBOTHBIX K
Pa3JIMYHBIM TEMIIEPATYPHBIM YCIOBHSIM.



BrnaxxHocTh Kak 3KoJIOTMYecKud (PakTop. DKOJIOTUYECKHE TPYMIIbI
pacTeHUil MO OTHOIIEHWIO K Biare. AJantaluu pacTeHUWA U KUBOTHBIX K
PAa3IMYHOMY BOJHOMY PEKUMY.

Cpenbl XU3HM M afanTalud K HUM opraHu3moB. I[loHsTtue o cpene
oOUTaHUs U YCIOBUSIX CYIIECTBOBaHUs oOpraHu3MoB. BonHas cpena.
TemneparypHblii, CBETOBOW, Ta30BbIi M COJICBOM PEXKUMBI THUAPOCHEPHI.
AnanTtanuu OpraHu3MoB K XKHU3HH B BoJe. HazeMHO-BO31yIIIHAS ¥ TOYBEHHAA
cpeabl oOuTaHus. AjanTallui OPraHU3MOB K KU3HU B HA3€MHO-BO3/yIIHOU
cpene u moune. JKuBoil opraHusMm Kak cpefa ooutanHusi. OcoOEeHHOCTH
HKOJIOTMYECKUX YCIOBUM BHYTPEHHEW Cpelbl X03dMHA. AJANTALMU K KU3HH
B JIPYITOM OpPTraHU3MeE — IMapa3UuTU3M.

Bun u nonyssnus

Bung — Ouonoruueckast cucrema. llonstue Bunma. Kpurtepuum Buaa.
Apean Buna. [lonstue 00 3HAEMUKAX U KOCMOIIOJIUTAX.

[Tonynsiua — equanna Buga. XapakTepuctuka nomnyssnuu. CBoucTBa
MONYJIALUAU: YUCIIEHHOCTb, INIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb.

DKOCHUCTEMBI

DKocucTeMa Kak eIMHCTBO Onorona u OuoneHo3a. [lonarue 6uouenosa
u Ouorona. CocrtaB OuoreHoza. CBsI3M OPraHU3MOB B OHOIEHO3aX:
Tpoduueckue, Tonuyeckue, popuueckue, padpuueckue. [IpoctpancTBeHHas
CTPYKTypa OHOIIeHO3A.

Okocucrema. CTpykTypa 3KocHCTeMbl. IIpoIyneHThl, KOHCYMEHTHI,
peayuentsl. Ilenn u ceru nuranus. IlacTOuiiHble M AETPUTHBIC LIETIH.
Tpoduyeckne ypoBHH. ODKOJIOTMYECKHE NHUpaMHUAbl (NMpaMuAa dYHCel,
nupamMuga brnomacc, MUpaMuia SHEPTUH THIIIHN).

IIpoxykTtuBHOCTE 3KOcUcTeM. buomacca u npoaykuus. [lepsBuuHas u
BTOpPUYHAS MPOTYKIIUSI.

B3auMooTHoOIIeHHsT OpraHu3MoB B 3KocucTemax. KoHKypeH1us,
XHUITHAYECTBO, CHMOMO3.

Junamuka skocucteM. Ce3oHHas nuHaMuKa. [ToHSITHE 3KOJIOTHYECKOM
CYKLECCHUHU.

Arposkocuctembl. OTJIMYHME arpo’KOCHCTEM OT  €CTECTBEHHBIX
KOCUCTEM.

9BOHIOHPI$I OpraHnM4cCKOro MHupa

buonorunueckass sBosmorusa. [loHsiTne OHOJIOrMYECKOM DBOJFOIIUH.
Pa3zBute  SBOMIOUMOHHBIX  B3MIAA0B. CTAHOBJIECHHE  SBOJIOLMOHHBIX
B3r1s10B Y. /lapBrHa. OCHOBHBIE MOJIOKEHUST TeopuM 3Boonuu Y. lapBuHa.
JIBrKyIIMe CHIIbI I OCHOBHBIE PE3YIbTAThI 3BOIOIMHA 110 Y./lapBUnYy.



Cunrernueckass Teopust dBojronuu.  OOmas  XapakTEepUCTHKA
CUHTETHYECKOM TEOpHH 3BoJouMU. llomynsiius — smeMeHTapHas €QuHHUIA
SBOJIIOLMU.  DJIEMEHTAPHOE BBOJIOLNMOHHOE  sBieHUEe. [Ipenmochuiku
(anmemeHTapHble  (DAKTOPHI) SBOJIOIMU. [ eHeTHdeckoe pasHooOpasue B
nonyJjsauusx. Poab MyTanMOHHOW W KOMOWHATHMBHOM HM3MEHYMBOCTH.
Murpanysi (HOTOK T'€HOB). DBOJIOIMOHHAA POJb Moaudukanuid. BomHsb
AKU3HH, Tpeii(h) TEHOB, U3OIISLIUS.

JIBikyuime cuibl  3BostonuH.  DOpMBI  €CTECTBEHHOTO  OTOOpa
(ABMOKYITUH U CTAOUITU3UPYIOLINHN).

PesynpTaTel sBoOMoMU. IlpucrocoOneHuss — OCHOBHOM pe3yJbTar
sBoonMu. BumooOpazoBanue. daktopbl BupooOpazoBaHus. CrocoOs
BUJ1000pa30BaHus (AIONATPUUECKOE U CUMIIATPUUECKOE BUI000pa30BaHue).

MakposBosroniiss 4 €€ JokasarenbscrBa. llameoHTtosiornueckue,
AMOPHUOJIOTUYECKUE, CpPaBHUTEJIbHO-aHATOMUYECKHUE, MOJIEKYJISIPHO-
T€HETUYECKHUE JJOKA3aTEIbCTBA HBOIOINH.

['maBubie HampaBieHus »Bosronuu. [Iporpecc u perpecc B 3BOJIIOIUH.
[IyTn nmocTuxeHus OHOJIOTMYECKOTO TIporpecca: aporeHes, aulOTeHes,
kararene3.  CrmocoObl  OCYIIECTBICHHS  SBOJIONMOHHOTO  Mpolecca
(nuBepreHuys, KOHBEPreHIIHs).

MHoroo6pasue COBpPEMEHHOTO OPTraHHMYECKOTO MHUpa KakK pe3yibTaT
somoninu.  Knaccudukaruss  opranusmoB. [IpuHUOMOBI  CUCTEMATHKH.
CoBpemeHHast OMOJIOrH4YecKasi CucTema.

HpOI/ICXO)KI[CHI/Ie H 3BOJIOI KA YCIIOBCKA

dopMupoBaHUE TPENCTABICHUM OO0 DIBOJIONUU YeJoBeka. MecTo
YyeJ0BEKa B 300JIOTUUYCCKOM CUCTEME.

DOTanbl W HampaBJICHUS OBOJIIOLMHM 4elioBeka. [IpeaimecTBeHHUKH
yejaoBeKa. ABcTpanonuteku. JlpeBHeinmme sroau. YenoBeK  yMeETbIn.
YenmoBek mnpAMOXOAAIIMA. J[peBHME M HMCKOIMAEMBIE JIIOAW COBPEMEHHOTO
THUIIA.

JIBrokyle Ccuiibl aHTpororeHesa W ux cnenuduka. Ilpeanocwuiku
aHTpOTIOTeHe3a. buosorndeckne m cornuanbHbie (akTophl. KadecTBeHHBIC
OTJIMYHS YeJIOBEKA.

UYenoBeueckne pachbl, MX MPOUCXOXKIACHUE W E€AUHCTBO. Pacusm.
Oco0eHHOCTH PBOJTIOIIMHU YEJIOBEKAa Ha COBPEMEHHOM JTalle.

buocdepa — xuBast 0001049Ka TJIAHETHI

Crpykrypa Ouochepsl. Ilonstue Ouochepsl. ['panuribr 6mochepsr.
KomnonenTsl 6uocdepsl: xuBoe U OMOT€HHOE BEIIECTBO, BHUIOBOM COCTAaB;
OMOKOCHOE€ W KOCHOE BEIECTBO. buorecoxmmmdeckue (YHKIUU KHUBOTO



BEII[ECTBA: DJHEpPreTUYecKas, ra3oBas, OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHIIEHTPALlMOHHAS.

Kpyrosopor BemiectB B Omochepe. KpyroBopoT BoOJBI, KHUCIOPOJA,
yTiiepo/ia 1 a3ora.

Binusinue XO03sMCTBEHHOW JESTEILHOCTH YeJOBeKa Ha Ouocdepy.
OcHoBHbIE HapyuieHus B Ouocdepe, BbI3BaHHBIE JIEATEIBHOCTHIO YEIOBEKa
(3arpsi3HEHHUE OKpY>KAIOUIEH Cpellbl, HMCTOLIEHUE NIPUPOJHBIX PECYPCOB,
OIyCThIHMBaHME). Macmtadbl HapylleHHid (JIOKaJbHbIE, PErHOHANIbHBIE,
r100abHbIC). YTPO3a SKOJOTUUECKUX KaTacTpod U UX MpeayNnpexIcHUE.

Oxpana PUPOIBI. PanmonansHoe PUPOOTNOIB30BaHHE,
BOCCTAaHOBJICHUE MPUPOJHBIX PECYpCOB M OKpyxaroiiei cpenbl. Co3maHue
MaJOOTXOJHBIX TEXHOJOTUU. 3amoBegHoe naeno. OXpaHseMmble MPUPOIHBIC
tepputopun. Coxpanenue reHo(oHa.

[HEPEYEHBb BUOJIOI'MYECKUX OB'BbEKTOB,
KOTOPBIE ABUTYPUEHT JOJDKEH HA3BIBATD,
XAPAKTEPU3Y A BUOPA3ZHOOBPA3UE )XMBOI'O MHPA

[IpoTtuctsl
I'ereporpodubie: ameba 0ObIKHOBEHHAs, UHPY30pus TydebKa.
OnHOKJIETOUHBIE BOJAOPOCIIN: XJIOPEUIa, IBIJIEHA 3€JIEHAas.
KoJsionuanbHbie BOIOPOCIH: BOJIBBOKC.
MHOrOKJIETOYHbIE  BOJOPOCHH: 3€JEHbIe BOAOpPOCIU  (YJIOTPHUKC,
cuporupa), Oypbie BOAOPOCIH (JJTaMUHAPH).

['pulsr
[1necHeBble TPUOBL: MYKOP, MEHULIWILI.
Hpoxoxu.
nsnounsie  Tpubbl:  Oenblii  rpud (OOPOBHK), TMOJOCUHOBHK,
1010€pe30BUK, ChIPOEKKA, MyXOMOp, OJieiHasI TOTAHKA.
['puObI-iapa3uThl paCTEeHU: TPYTOBUK, CIIOPBIHBS, TOJIOBHEBbIE TPUOBI.

JIumanaukn
LleTpapus ncnanackas, KiaaoHHUS.

CnopoBble pacTeHHs
Mxu: KyKyLIKHUH JIeH, c(harHyMm.
[lanmopoTHUKK:  IIUTOBHUK  MY>KCKOM, OpJsIK  OOBIKHOBEHHBIMH,
CaJIbBUHUS IJIaBAOLIAS.

CeMeHHbIE pacTeHUA



['onocemeHHble pacTeHUsi: COCHa OOBIKHOBEHHAs, €Jlib, MHXTA,
MOOKEBEIbHUK, TUCTBEHHHUIIA.

[ToxpbITOCEMEHHBIE PACTECHUS.

Kuznennnie popMbI: T1epeBbS: €Ib, Oepesa, 1yo.

Kycrapauku: cupesb, CMOpOAUHA.

Kycrapauuku: yepHuka, KJIIOKBa, OpyCHUKA.

TpaBbl: ropox, (acosib, orypei, JIOIyxX, MOPKOBb, CBEKJIa, OJ1yBaHUMK,
TIOJIbIIAH, KapTOQEb.

CewmeiicTBo KpecTorBeTHbIe: KamycTa OropojHasi, pelpKa MOCeBHas,
penuc, perna, parc, ropumiia, MacTyIibsi CyMKa, CypernKa, peabka JuKasl.

CewmeiicTBo boboBbI€e: (hacomnb, TOpoX, KIIEBEp, JIOMUH, apaxHC.

CewmeiicTBO Po30BbIe: 510510HS, TpyIlla, BUIIHS, 3€MJISIHUKA, IUITOBHUK,
MaJliHa, MEPCUK, A0PUKOC, €KEBUKA.

CewmetictBo IlacnenoBblie: kapTodenb, nepei, OakaaxaH, ToMar, Tabak
HACTOAIINM, TaOAK JyIIUCTHIH.

CemeiicTBO 31aKu: KyKypy3a, IpOCO, pOXKb, MIIEHUIIA, TYMEHbB, MbIPEH
MoJI3y4rid, TAMO(EEBKa TyTroBasi, OBCSIHUIIA JIyTOBasl.

JKuBoTHbIe

Tun KnieuHononoCcTHeIE: THAPA, Aypensl, aKTUHUS, KOPAJLIL.

Tun Ilnockue uepBU: IUTaHApUsI, MEYEHOUYHBIM COCANBIIMK, OBIYUN
LICTICHb.

Tun Kpyrneie depBu: ackapuia dYenoBeyecKas, OCTpPULA JETCKas,
BJIACOTJIaB, TPUXHMHEIJIAa, HEMATO/Abl: KapTodenbHas, crelseBas, JIyKoBasi,
3eMJISTHUYHAS.

Tun KosibyaTble YEpBH: MOXKICBOM YEpPBb, IECKOXKWI, HEPEUC,
MEIUIMHCKAS MHSIBKA.

Tun Mostocku: py10BUK, 0€33y0Ka, KaJibMap, CJIM3EHb.

Tun YiieHuCTOHOTHE.

Knacc PakooOpa3nbie: peuHOM pak, Kpad, KpeBeTka, nadHwus,
OOKOTIIaB, MOKPHUIIA, IIIUTEHb.

Knacc IlaykooOpa3Hbie: mayK-KpeCTOBHK, CKOPIHOH, JTOMOBOHW Mayk,
YECOTOYHBIN KJIEI], COOaUMii K], May THHHBIN KIICTIL.

Knacc Hacekomele.

Otpsin [psMokpbUIbIE: 3€7€HBIN Ky3HEUUK, CapaHya, MEIBEIKA.

Otpsig KecTKOKpbUIble: MaMCKUU KYK, KOJOPAJICKUH KyK, OO0Xbs
KOpPOBKa.

Otpsin Yemryekpouible: KamycTHasl O€NIsTHKA, TYTOBBIA IIETKOIPSII,
s10JI0HHAS TUIOJ0KOPKA, MOJIb.

Otpsin JIBykpbUIbIC: KOMHATHAs MyXa, OBOJ, KOMap.

Otpsn  IlepenoHyaToOKpbUIbIC: MEOOHOCHAs MYela, Oca, IIMEIb,
MypaBeu.



Tun XopoBeIe.

[TonTtun becuepenHblie: TaHIETHUK.

[Toatun Yepenusie, unu [103BOHOUHBIE.

Kitacc XpsiieBbie pelObI: aKyJja, CKar.

Kinacc Koctabie pbIOBbI.

Otpsn Kucrenepsle: natumepus.

Otpsin JlococeoOpa3zubie: ropOyIa, KeTa, cemra.

Otpsin OceTpoobpa3zHbie: oceTp, Oenyra, CTepasib.

Otpsin CenbacoOpa3Hble: Celb/lb, Cap/InHA, KUJIbKA.

OTtpsig KapnooOpa3zHeie: MI0TBa, Jiell, JIMHb, Ca3aH, Kapach.

Knacc 3eMHOBOIHEIE.

OTtpsig becxBocThie: NnAryIka, kada, KBakiia, *KepJsHKa, YeCHOUHUIIA.

OTtpsin XBoCTaThle: TPUTOH, CalaMaH/Ipa.

Knacc IIpecMmbikaroniuecs.

Otpsan Yemyiuarsle: suiepuua, BapaH, YK, TalOKa, BEPETEHULA,
XaMeJIeOH.

Otpsin Kpokoauwisl: auraTop, KaiiMaH, KpOKOJIHII.

Otpsin Uepenaxu: yepenaxa.

Knacc [Ituusr.

[ITuibl gecoB: OOMBIION MECTPHINA AATEN, TETEPEB, IIyXaph, KyKYyIIKa,
COJIOBEM, COMKA.

[ITUIIBI OTKPBITHIX TPOCTPAHCTB: CTPAYC, KYypaBib, Apoda.

Bojomnnapatoiiue M OKOJIOBOJHBIE NTHUIIBI: KpSIKBa, KYJHK, IarLis,
OeIbIil aucT, 1e0eb-INITYH, UMIIEPATOPCKUN MUHTBUH, cepas 1aris.

[Ituupl  KyabTypHBIX JIaHAMA(TOB: CHHHIA, CKBOpEI, JACTOYKa,
rojiyob, BOpOHa, rajika, rpad, Bopobei, copoka.

XMUIIHBIE OTHUITBL: COKOJI, Oped, sICTped, coBa, GUITHH.

Kiracc Mnekonuraromue.

ITonknacc IlepBo3sepu, winm fAuuexknanyuye: yTKOHOC, €EXUIHA.

ITonknacc Hacrosmue 3Bepu, uin JKupopoasiue.

Otpsa Cymuarble: KEHTYpY, CyMUaThli MeiBeIb (Koalia).

Otpsin HacexkoMosiIHbBIE: €K, BBIXYXOJIb.

Otpsin Pykokphuibie: ylllaH, BEUEpPHUIA, HOUHUIIA.

Otpsia I'pei3yHbI: MBIITE, O€TKa, 000p, OHAATpPA, HYTPHSI, XOMSIK.

Ompsao Xuwnbvie: 80/K, nucuya, puicob, muep, Jes, medeedsb, KVHUYA,
8b10pa, 1acKa, OApCyx.

Otpsin [TapHOKOTIBITHBIE: KaOaH, 0JI€HB, JIOCh, 3yOp, Kupad.

OTtpsin HemapHOKOMBITHBIE: JIOMIA/Ib, OCEI, 3¢0pa, HOCOPOT.

Otpsin JlacTroHOTHE: TIOJIEHB, MOPCKOW KOTHK, MOPXK.

OTtpsig KurooOpasHsie: KUT, nenb(uH, KarmaioT.

Otpsin [Ipumatsl: MapThIllIKa, TOPUILIA, IIMMIIAH3€, OPAHTYTaH.



TUIIBI BMOJIOIT MYECKUX 3AJAY,
KOTOPLIE AGUTYPUEHT JOJDKEH YMETD PEIIIATD

1. Pennukanmsa JIHK.

2. TpaHCKpHUMIUSA U TPAHCIISIIU.

3. Mexanusm JeneHusi KJICTKH, ONpeaesieHHe Pe3yJIbTaTOB JCICHHUS;
IUIOMTHOCTH KJIETOK.

4. MoHorubpujHoe, IMTMOPUIHOE CKPEITUBAHUE.

5. HacnenoBanue npu3HaKoOB, CIIETIJICHHBIX C HOJIOM.

6. CocraBiicHHE U aHAJIN3 LIETICH ITUTAHMS.

/. TlocTpoeHure U aHAJIN3 SKOJIOTMYECKUX MUpamul, mpaBuiio 10 %.

8. balancoBoe paBEHCTBO B IKOCHCTEME.



