oroc DedepanbHulil 20CY0aAPCMBEHHBIL 00PA308AMENbHBIIL CMAHOAPM CPeOHe20
00we20 0bpazoeanus

Ha3zBanue buonocusa

y4eOHOT0

npeaMeTa

YpoBeHb YVenybnennwiii

00yueHus

Kiacchl 10-11

KomuuaectBo 10 knacc — 102 uaca (3 uaca 6 neoenio),

4acoB 1o | 6 xknacc — 102 uaca (3 uaca 6 Heoenro);

KJjlaccam Hmoeo: 204 uaca.

Hcnons3yemeie 10-i1 knmacc: yuebnuk: [laceunuk B. B, Kamenckuit A. A. buonorus 10 kiacce

y4eOHHUKHU VYrryOneHHbIH YPOBEHB B 2-X 4acTIX AKITMOHEPHOE OOIIECTBO
«3narenscTBO «IIpocBemenune
11-# xnacc: yueOnuk: Ilaceunuk B. B, I'T.11leBuoB. buonorus 11 knacc
YrnyOneHHBIH YyPOBEHSD .
AxunonepHoe o6mectBo «M3narenscrBo «lIpocBemienney

[lenu yueOHoro | OBNaseHne OOYYAOMMMHCA 3HAHUSAMH O CTPYKTYPHO-(YHKIMOHAIBHON

npeaMeTa OpraHM3aliK >KUBBIX CHCTEM pa3HOr0 paHra W NOpUOOpeTeHHe YyMEHUH

WCTOJNB30BaTh 3TH 3HAaHHWA B (OPMHPOBAHWU HWHTEpPECa K OINpeNeIeHHOU
obnacTu mpodecCHOHATBLHOM e TeTbHOCTH, CBI3aHHON ¢ OMOJIOTHEH, HITH K
BBIOOpY y4eOHOro 3aBeleHHMs s TMPOJODKEHHS  OMOJIOTMYEecKOro
o0pa3oBaHHsl.

3amaun y4eOHOTO
npeaMeTa

-OCBOCHHE 00YUAIOIIUMHKCS CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTMYECKHUX TEOPHIX, KOHIEHIHIX, TUIIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX U IPaBUJIaX, COCTABISIOLIUNX COBPEMEHHYIO €CTECTBEHHO-
Hay4YHYI0 KapTHUHY MHUPa; O CTPOEHUHU, MHOT000pa3uu U 0COOEHHOCTSIX
OMOJIOTUYECKUX CUCTEM (KJIeTKa, OPraHu3M, OIS, BUJI, OMOTEOIICHO3,
6uocdepa); 0 BBIIAIOMIMXCS OTKPHITHIX U COBPEMEHHBIX HCCIIEIOBAHUSX B
OuoJoruy;

-03HAKOMJIEHUE 00YYaIOMINXCS C METOaMHU MTO3HAHUS )KUBOU TIPUPOJIBI:
HCCIIEIOBATENbCKUMU METO/IaMU OMOJIOTMYECKUX HayK (MOJIEKYJISIPHOM U
KJIETOYHOU OMOJIOTHHU, SMOPHUOIOTHH U OMOJIOTHUH Pa3BUTHS, TCHETUKH U
CEJIEKIIMH, OMOTEXHOJIOTHH U CUHTETUYECKOM OMOJIOTHH, TaJIEOHTOJIOTHH,
9KOJIOTUH ); METOAAMHU CAMOCTOSTEILHOTO IPOBEICHUS OMOJIOTHUECKUX
UCCleI0OBaHuM B 1aboparopuu U B mpupojie (HaOIoaeHue, U3MepeHue,
HKCHEPUMEHT, MOJIETUPOBaHUE);

-OBJIa/IeHHEe 00y4YaloIMMUCS YMEHUSIMU: CAMOCTOSITEIbHO HAXO/AUTh,
aHAIIM3UPOBATH U UCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(OPMAILIUIO;
0JIb30BAThCS OMOJOTHYECKON TEPMUHOJIOTHEN U CUMBOJIMKOIA;
yCTaHABIUBATh CBS3b MEXKIY Pa3BUTHEM OUOJIOTHU U COLUATBHO-
SKOHOMMYECKHUMH U SKOJIOTUYECKUMH MPoOIeMaMH YeJI0BEYECTBa;
OLIEHHUBATH MOCIEACTBHS CBOEH AEATEIbHOCTH 10 OTHOUIEHUIO K
OKpY’Karollel MPUPOIHOI cpesie, COOCTBEHHOMY 3/I0POBBIO U 3J0POBbIO
OKPYKarOIINX JIt0/Iel; 000CHOBBIBATh M COOMIOATh MEPHI MPO(PUIAKTUKH
MH(EKIMOHHBIX 3a00JIeBaHM, TpaBUIia MOBEICHUS B IPUPOJE U
obecrieyeHus: 6e30MaCHOCTH COOCTBEHHOM KU3HEIEATETbHOCTH B
YPE3BBIYANHBIX CUTYAIHSIX MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbBIC HAYYHBIE OTKPBITHS B 00JIaCTH OUOJIOTHH;
-pa3BUTHE Y 00YYAIOIIMXCSl MHTEIUICKTYaTbHBIX M TBOPUYECKUX




CIOCOOHOCTEH B IpoIiecce 3HAKOMCTBA C BBIAIOIIMMUCS OTKPBITHAMU U
COBPEMEHHBIMHU UCCIICIOBAaHUSMHU B OMOJIOTUH, PEIIAEMBIMHU €F0
npobieMaMu, METOI0JIOTHEH OMOIOTHYECKOTr0 UCCIEeI0BAHNUS, IIPOBECHHS
IKCIEPUMEHTAIBHBIX UCCIICIOBAHUMN, PEIICHUs] OMOJIOTHYECKUX 3a]1ad,
MOJICIIMPOBAHUS OMOJIOTHYECKUX OOBEKTOB M MPOIECCOB;

BOCIIUTaHKE y 00YYAIONIMXCS [IEGHHOCTHOTO OTHOIICHUS K )KHBOH MPHUPOJIE B
LIEJIOM U K OTJCIbHBIM €€ 00BEKTaM U SIBIICHUSM;

-opMHpOBaHUE IKOJIOTUIECKOM, TCHETUIECKON IPaMOTHOCTH, OOIIeH
KYJIbTYPBI TOBEICHUS B IPUPOJIC; MHTETPAIIUH €CTECTBEHHO-HAYYHBIX
3HaHWi; MPHOOPETCHNE 00YYAONUMHUCS KOMIIETEHTHOCTH B PAllMOHATBHOM
MPUPOJIOTIONB30BaHUH (COOIIOICHUE TTPABIII TIOBEACHUS B IPUPOJIE, OXPAHbI
BHJIOB, DKOCHCTEM, OMOC(epbl), COXpaHEHHH COOCTBEHHOTO 37I0POBBS U
3JI0POBbSI OKPYKAIOIIHX JIFOIeH (COOII0IeHUs Mep PO HIAKTUKH
3a0oJIeBaHnl, 0OecrieueHrue 0e30IMacCHOCTH KU3HEICATEIILHOCTH B
Ype3BbIUANHBIX CUTYAIMSIX IPUPOAHOTO U TEXHOTEHHOTO XapaKTepa) Ha
OCHOBE UCIIOJIb30BaHUsI OMOJIOTUYECKUX 3HAHUN M YMEHUH B MIOBCETHEBHOU
KU3HU;

-CO3/laHME€  yCJIIOBUM  JUIsl  OCO3HAHHOIO  BbIOOpa  0OydaroIUMUCS
WHMBUIYaIbHOH  00pa3oBaTeNbHON  TPACKTOPHH,  CIIOCOOCTBYIOIICH
nocyeyromemMy npoecCHOHaTFHOMY CaMOOTIPEICTICHUIO, B COOTBETCTBHUH C
WH/IMBUYaJIbHBIMH HHTEPECAMU M MOTPEOHOCTSIMU PETHOHA.

[IpoBepsiembie Ha
I'MA »>nemeHTsl
coJiepKaHus

buonorus kak Hayka. JKuBble cHCTEMBI U UX U3YYCHHE

CoBpemeHHast OuMosIOrusi — KOMILJIEKCHAsi Hayka. buosornueckue Hayku U
u3ydaemble UMHU ITpobiembl. DyHaMeHTaIbHbIE, IPUKIIAIHBIE U IOMCKOBBIE
HayYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HavyeHue 6Mooruu B OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOM
kapTunbl Mupa. [Ipodeccun, cBszanHble ¢ Ouonorueil. 3HadeHne OMOIOTHH
B IIPAKTUYECKOMN IEATEIbHOCTH YEJIOBEKAa: MEJULMHE, CEIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXpaHe MPUPOIb

JXKuBple cucremMbl Kak OpeAMeT Hu3ydyeHHs Ouosoruu. CBONCTBA KHUBBIX
CUCTEM: €IMHCTBO XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U IEJIOCTHOCTH,
CJI0)KHOCTh U YHOPSAA0OYEHHOCTh CTPYKTYPBHI, OTKPBITOCTB,
caMOOpraHu3als, CaMOBOCIIPOU3BEICHHE, Pa3Ipa)KUMOCTh, U3MEHUYUBOCTD,
POCT U pa3BUTHE.

YpoBHM OpraHM3alMM JKMBBIX CHCTEM: MOJEKYJISAPHBIM, KJIETOYHBIN,
TKAQHEBBIM, OPraHU3MEHHBINA, MOMYJISIIMOHHO-BUIOBOW, HKOCHCTEMHBIN
(OuoreoneHoTHueckuii), 6nocgepnsiii. [Iporeccel, npoucxoasie B KUBBIX
cuctemax. OcHoBHble Tpu3HaKu xkuBoro. Ku3Hb Kak Qopma
CYILLIECTBOBaHMS MaTepuu

Mertonel Ononornyeckoil Hayku. HabmroneHnue, usmepeHue, 3KCIEpUMEHT,
cucremarusanvs, MeraaHanus. [loHsATHE O 3aBUCUMOW U HE3aBUCUMOMU
nepemeHHoil. [lmanmpoBanue skcnepumenta. [loctaHoBKa M mpoBepka
runore3. Hyneas rumnore3a. IloHaTtue BBIOOpKM U €€ TOCTOBEPHOCTH.
Pa30poc B Ouonoruueckux naHHbIX. OllEHKa JOCTOBEPHOCTH IMOTYYEHHBIX
pe3ynbraToB. [IpHunHBI HCKakE€HUS pe3ybTaTOB 3KcnepuMeHTa. [lonsaTue
CTaTUCTUYECKOTO TECTA

Knerka kak Omosornueckasi cuctema

Knetka — cTpykTypHO-QYHKIMOHaANbHAs eIWHUIA KUBoro. Vcropus
oTkpeITUs KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T.
[Bann, M. Illneiinen, P. Bupxo). OCHOBHbIE MOJOKEHUS COBPEMEHHOMU
KJIETOYHOW TEOpUH.

MeToapl  MOJIGKYJISIDHOW W KJIETOYHOW  OHMOJIOTHH: MHUKPOCKOIHS,




xpomarorpadus, anexTpodopes, METOJ{ MEYEHBIX aTOMOB,
nuddepeHnranibHoe eHTPUGYyTHPOBaHNE, KYJIbTUBUPOBAHUE KIIETOK
XUMHUYECKUNA COCTaB KIETKHM. Makpo-, MUKPO- U YJIbTPAaMUKPOIIEMEHTHI.
Boga u e€ ponb kak pacTBOpUTEIS, peareHTa, yuacTue B CTPYKTypPUPOBAHUH
KJIETKH, TeIUIOperysiuud. MuHepalbHble  BElIeCTBa  KJIETKH, UX
Ouosoruueckas poiib. Pojip KaTHOHOB U aHHOHOB B KJIETKE.

Buonornyeckue nomumepsl. benku. AMHHOKHCIOTHBIM cOCTaB OEIKOB.
CtpykTypsl OenkoBoii MoseKybl. [lepBuuHas cTpykTypa Oenka, nmentTuaHast
CBsi3b. BTopmuHas, TpeTHuHas, uYeTBEpTHYHAS CTPYKTYpbL. JleHaryparus.
CgoiictBa OenkoB. Knaccudukarus OenkoB. buosormdeckue QyHKIUN
OeNKOoB.

VYrneBoasl. Monocaxapupsl, JucaxapHibl, OJIUTOCaXapuabl u
nonucaxapuabl. OOMmUN TUIaH CTPOCHUS U (PU3UKO-XUMHYECKUE CBOWCTBA
yIaeBo10B. buonornyeckue GyHKIMH yIIIEBOAOB.

Jlumupel.  TuapodwmibHO-TUapOodoOHBIE  cBolicTBa.  Knaccudukarus

JIMITHAJIOB. Tpurnuuepusi, dochomumuapl, BOCKH, CTEPOU/IBL.
buonornueckne QyHkmuu gunuaoB. OOmmMeE CBOWCTBA OHOJOTHYCCKUX
MeMOpaH — TEKY4eCTb, CIOCOOHOCTh K CaMO03aMbIKaHUIO,
HOJTYTTPOHHUIIAEMOCTb.

Hyxneunossie kucnorsl. JJHK u PHK. CtpoeHne HyKI€HMHOBBIX KHCIOT.
Hyxneotuasl. [lpunnun komruiementapHoctu. [IpaBuno  Yapradda.
Crpykrypa IHK — nBoiiHas cimpans. MecToHaX0XIeHHE U OMOJIOTHYECKHE
¢bynkun JJHK. Bunst PHK. ®ynkunn PHK B kietke.

Crpoenue mosekynsl AT®. Makposprudeckue cBsizu B Mosekyine ATO.
buonornueckue ¢ynkuun AT®. BoccTaHoBIEHHBIE NEPEHOCUUKH, HUX
¢yuxun B kierke. CexBenuposanue JTHK.

CrpykTypHast OGuosorus: 6MoxuMudeckue 1 0Mo(pu3nYeckre Ucciae10BaHus
COCTaBa ¥ MPOCTPAHCTBEHHOU CTPYKTYPbI OMOMOJIEKYJT

Tunel KJIETOK: »yKapuoTHUYecKas M Ipokapuotrnueckas. CTpyKTypHO-
(byHKIIMOHAIbHBIE 00pa30BaHMSI KJIETKH.

Crpoenne mnpokapuoTudeckoil kieTku. Kierounas cTeHka OakTepuil u
apxeil. OcOOEHHOCTHM CTpOeHHs TrerepoTpodHOl U aBTOTpOdHOM
IPOKAapUOTUYECKHUX KJIETOK. MecTo U posib MPOKApUOT B OMOIIEHO3aX.
Crtpoenue u (GYHKIIMOHUPOBAaHKE AYKapuOTHYECKON KJIETKHU.
[Tna3matnueckas MemOpana (ruazmaneMma). CTpyKTypa IUIa3MaTHYecKOi
MeMOpaHbl. TpaHCIIOPT BEUIECTB Yepe3 IUIa3MaTUYECKyl0 MeMOpaHy:
naccuBHbIA (AU dy3us, obneruénnas quddysus), akTUBHbBIN (IEPBUYHBIN U
BTOPUYHBIA aKTUBHBIA TpaHcnopT). IlomynpoHumaeMocTs MeMOpaHBI.
Paborta HaTpmii-kammeBoro Hacoca. DHJIOLMTO3: MUHOLUTO3, (arouuTos.
Ox3omurTo3. Kierounas crenka. CTpykTypa U QyHKIMH KJIETOUYHOM CTEHKH
pacTeHuii, rpuooB.

[urommazma. [{utozons. lutockener. [[BuxkeHne nuTormiazMbl. OpraHou bl
kjIeTku. OqHOMeMOpaHHbIE OPraHOM/bI KJIETKU: SHAOIUIa3MaTHYeCKasi CeTh
(OIIC), ammapar [T'onbaXu, JIU30COMBI, HUX CTpPOCHHE U (QYHKIHH.
B3auMocBs3p  OIHOMEMOpaAHHBIX ~ OpraHoujoB  KieTku.  CtpoeHue
rpaHyispHoro pertukyiayma. CuHTe3 pacTBopuMbIX OenkoB. CuHTe3
KJIETOYHbIX MeMOpaH. [naakuil (arpaHyispHBI) SHIOMIA3MATHYECKHI
petukynym. CekpetopHas ¢yHkuus amnmapata [ompmku. Tpancmopt
BEUIECTB B KJIETKE. Bakyonau pacTuTenbHbIX KieTOK. KileTOuHBIM COK.
Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUIBL.

Ctpoenue u GyHKIIMM MUTOXOHIApUN U TuiacTui. [lepBuyHble, BTOPUYHBIE U




CIIO)KHBIE TUIACTHBI  (DOTOCHMHTE3UPYIOUIMX 3YKAapHUOT. XJIOPOIUIACTHI,
XPOMOIUIACTBI, IEUKOTIIACTHI BBICIITUX PACTCHUM.

HememOpannbie opranousl kietku CtpoeHne u (yHKIMH HEMEMOpPaHHBIX
opraHousioB kieTku. PubGocombl. MukpodusameHTsl. MblIeUHbIE KIETKH.
Muxkpotpyoouku. Kierounsiii nentp. CTpoeHue U IBMKEHUE >KTYTUKOB U
pecHnyek. Mukpotpy0Oouku nuToriasmsl. LleHTpuos.

Anpo. Obonouka sipa, XpOMaTHH, KapuoIlIa3Ma, SAPbIIIKY, UX CTPOECHUE U
GyHKIHH. S nepubrit OCIIKOBBIN MAaTpHKC. [IpocTpancTBEeHHOE
pacroyio’)keHrue XpoMocoM B wuHTepdasHoMm sape. benkum xpomarnnHa —
TUCTOHBI.

Knerounsie BkintoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KJIETOK SYKapuoT
(pacTuTEnBHOM, )KUBOTHOM, TPUOHOIN)

AccUMMIISIMS U JUCCUMWIIALIMSA — JIB€ CTOPOHBI MeTabonmu3ma. Turmbl
oOMeHa BellecTB: aBTOTPOPHBIA U reTepoTpodHBIA. YUacTue KUCIopoaa B
OOMEHHBIX  Ipoleccax.  OJHEPreTM4eckoe  OOECHeueHUue  KIIETKH:
npespaiiearne AT® B oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapaKTep
peakuuii KIeTouHoro Meradbosnusma. @epMeHThl, UX CTPOCHUE, CBOMCTBA U
mexanu3sm  gedctBus.  Kodepmentsl.  Ommums  GepMeHTOB  OT
HEOPraHMYECKUX KaTaau3aTopoB. benku-akTUBaTOphl U OEIKU-MHTUOUTOPBHIL.
3aBUCUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pEAaKUUH OT pa3IMYHbIX
(bakTopoB.

IlepBrUYHBI CHHTE3 OpraHMYECKHUX BewleCTB B KieTrke. dorocunres. Poib
XJIOpOIUIacToB B mpouecce ¢orocuHTe3a. CBeroBas M TeMHOBas (asbl.
[TpoxykTuBHOCTH (oTOCHMHTE3a. BnusHHe pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTh poTOCHHTE3a. 3HaUeHHEe (OTOCUHTE3A.

XeMOCHHTE3. Pa3noobpazue OpPraHU3MOB-XEMOCHHTETHKOB:
HUTpUULIHpYIOIIKE OakTepuw, XKene300aKTepuH, cepobakTepuu,
BOJIOPOJIHBIC OaKTepHH. 3HAUEHUE XEMOCHHTE3A.

AnaspoOHble opranu3Mmsbl. Buapl Opoxenus. IIpoaykTel OposkeHHS M HX
HCIIOJIb30BaHUE YENIOBEKOM. AHAa’3pOOHBIE MHUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YIUTEIN OOIe3HEH.

AspobHbIE OpTaHU3MBI. Oransl SHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHbIl dTan. [nMukonu3 — OECKUCIOPOIHOE pacHIeTUICHUE
TJIFOKO3BI.

bronornueckoe OKMCIEHUE, TN KIETOYHOE AbIXaHHUE. POJIb MUTOXOHIpHIL B
npoueccax — OMOJOrMYecKoro  okucieHusd. llukioudeckue — peakuuu.
OxucnurensHoe ¢ochopunuposanue. IIpenmyiiectBa a’poOHOro ImyTH
oOMeHa BellecTB mepes aHa3pOOHBIM. DPGEKTUBHOCTh IHEPrETUUYECKOTO
oOMeHa

Peakuuu mMatpuuHoro cunresa. [IpyHINIT KOMIUIEMEHTAPHOCTH B peaKLUAX
MaTpUYHOrO  CUHTe3a. Peamu3anus  HacineACTBEHHOM  MH(OpMaIUM.
I'eneTnueckuil Koj, €ro CBOMCTBA. TpaHCKpHUNIMS — MaTPUYHBIA CHHTE3
PHK. [IpuHIMIB! TPaHCKPUIILINU: KOMIUIEMEHTapHOCT,
aHTUNApPaIeIbHOCTh, ACUMMETPUYHOCTh. TpaHcisiuuss W e€ JTambl.
VYyactue tpancnoptabix PHK B O6uocunrese Oenka. YcinoBus OuocuHTe3a
oenka. KogupoBanne aMmuHOKHCIIOT. Postk ppubocoM B OnocuHTE3€e Oeka.
Opranuzanysg reHoMa y IpOKapHOT M JyKapHoT. Perynsuus akTUBHOCTH
reHoB y npokapuot. ['unoresa onepona (®. XKakoo, XK. Mano). Perymsus
0OMEHHBIX IPOIleccoB B KieTke. KieTounslii romeocTas.

Bupycsl — HeksieTouHble (GOpMBI )KU3HU U 00IUraTHble napa3utbl. CTpoeHue
IPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHble 3ab01eBaHus YyenoBeKa, )KUBOTHBIX, pacteHuil. CITNJI, COVID-




19, counanbHble U MEITUITMTHCKHE TPOOIEMbI

Knerounslii mmkn, ero mepuonbl W perymsmus. WMurepdaza w1 MuTo3.
Oco0eHHOCTH MPOLECCOB, TPOTEeKamuX B HHTEpdase. [loaroroBka KieTku
K geneHuro. IIpecuHTeTHYecKUit (MOCTMUTOTUYECKHM), CHHTETHYCCKUH U
MOCTCUHTETHYECKUH (IPEMUTOTUUECKUI ) TEPHOIbI HHTEP(DA3bI.
Marpuunbiii cunte3 [AHK — perumkanus. Ilpunnunsr permmkanun JJHK:
KOMIUIEMEHTAPHOCTD, MOJYKOHCEPBAaTUBHBIM CHUHTE3, aHTUIIAPAILIEIbHOCTD.
Mexauu3zm permkanun  JIHK.  Xpomocombl. CrtpoeHue XpomMocom.
Temomepbl U Tenmomepaza. XPOMOCOMHBIM HAOOp KIETKH — KAapUOTHIL.
JumionaHbli M TamIoUJHBIM  HAOOpPBL  XpPOMOCOM. ['OMOJOrHYHBIE
XpOMOCOMBI. I10J10BBIE XPOMOCOMBI.

Jenenne xnerkn — muto3. CTragum MHUTO3a W INPOUCXOAAIIME B HHX
npoueccsl. Tunbl Muro3a. KapuokmHe3 M nuTokuMHe3. buonornueckoe
3HaYEHUE  MUTO3a. Perymsinus  MHTOTMYECKOrO  LMKJIA  KJICTKH.
[TporpamMmMupyemast KJIIeTOYHAasE THOEIb — aIloITO3.

@DyHKIMOHAIbHASI TEHOMUKA

Opranusm Kak OMoJIOrHyecKas cuctema

OOHOKIJIETOUHBIE, KOJIOHHAJIbHBIE, MHOIOKJIETOYHBIE  OpPraHU3MBbl U
MHOT'OTKaHEBBIE OPraHU3MBI.

@®opMbl pa3MHOKEHUSI OpraHU3MOB: OecIioyioe (BKIJIIOYash BEETATUBHOE) U
nojgoBoe. Buael Oecrionoro pasMHOXKEHHS: HOYKOBAHUE, CIOPYJIALUS,
dbparMeHTaIus, KIOHUPOBAHUE.

ITonoBoe pasmuoxenue. Ilonosble kieTku, uiau ramersl. Meiios. Craguu
Mmeno3a. IloBenenune xpomocoM B menose. Kpoccunrosep. buonorngeckuit
CMBICII M€HO03a M IOJOBOro Ipouecca. Meio3 U ero MecTo B KHU3HEHHOM
LUKJIE OPTaHU3MOB.

ITpenzaponpiieBoe pasButhe. ['ameroreHe3 y JkuBOTHBIX. [losoBble
xene3bl. OOpa3oBaHME M PAa3BUTHE IOJOBBIX KieTok. Crepmarorenes u
ooreHe3. CTpoeHue MOJOBBIX KIETOK. OIUIOAOTBOPEHHE U SMOpPHOHAIBHOE
pa3BuTHE XUBOTHBIX. CIOCOOBI OIJIOOTBOPEHUS: HAPYKHOE, BHYTPEHHEE.
ITapTenorenes.

WNuavBuayanbHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu sMOpuoreHesa
KHUBOTHBIX (Ha mnpumepe JjArymku). JpoGnenuwe. Tumbsl apoOIeHHUS.
OcobenHoctn  ApoOJeHHs  MIIEKONUTAIOMMX.  3apOJbIIIEBbIE  JIMCTKU
(racTpynsanms). 3akigagKka OpraHOB M TKaHEW M3 3apOJIBIIIEBBIX JIMCTKOB.
B3anmHoe BiMsHUE YacTell pa3BUBAIOIIETOCS 3apojblia (3MOpHOHANbHAs
UHIYKOMs). 3akiajka IulaHa CTPOEHHMsS JKMBOTHOIO KakK  pe3ysbTar
UEepapXUUeCcKUX B3aWMOJEHCTBUNA TeHOB. BnusHue Ha >MOpuoOHanbHOE
pa3BUTHE PA3TMYHBIX (PAKTOPOB OKPY’KarOIIEH cpe/bl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHbI nepuon. I[Ipsmoe u
HenpsiMoe pasButue. Pa3zButue ¢ meramopdo3oM y Oecro3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. brojornueckoe 3HaueHne NPSMOTO U HETIPSMOTO
pa3BUTHSA, WX pACIHPOCTpPaHEHUWE B IMpHupoae. TUIbl pocTa KUBOTHBIX.
@akTophl  peryjasiMUd  pocTa KUBOTHBIX M  4eioBeka. Craguu
NOCTAMOPUOHANIBHOTO PAa3BUTUS y JKHUBOTHBIX M 4eJoBeka. llepmossl
OHTOI'€HE3a YEJIOBEKA.

PasmHoxeHue u pasButue pacteHuil. 'ameroput u cnopodur. Meiio3 B
JKU3HEHHOM TIuKJie pacteHuid. OOpa3oBaHue CIOp B MpoIlecce Menosa.
['amerorene3 y pacteHuil. OIUIOJOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
OpraHu3moB. JIBOIIHOE OIUIOJOTBOPEHHE Yy IIBETKOBBIX PACTEHUM.
OO6pa3oBaHue M pa3BUTHE CeMEHH. MeXaHU3MBbl PEryJsIUH OHTOTeHe3a Y
PAcCTEHUI U KUBOTHBIX




Hctopusi CTaHOBIEHHS M pPa3BUTUS TEHETUKM Kak Hayku. OCHOBHBIE
TCHETHYECKAE TIOHATHA W CHMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJlyleNbHblE  T€Hbl, AJbTEPHATUBHbIE IPU3HAKH, JOMUHAHTHBIH W
PELIECCUBHBIN  NPU3HAK, TOMO3UIOTA, TETEPO3UrOTa, YUCTas JIMHUS,
ruOpunel,  reHorurn,  ¢eHotun. OCHOBHBIE  METOABI  T€HETHKH:
rUOPUI0JIOTHUECKU I, IUTOIOIHYECKHUH, MOJIEKYIISIPHO-T€HETUUECKU I
Monorubpuanoe ckpeumuBanue. [lepBelii 3akoH Menaens — 3aKkoH
eanHoo0pa3uss TMOpUIOB MEpBOro MokoseHus. IIpaBuio TOMUHUPOBAHMSL.
Bropoit  3akoH  Menzaens — 3aKOH  pPACIICIUIEHUS  MPHU3HAKOB.
[{utonoruyeckre OCHOBBI MOHOTMOPHUIHOIO cKpemuBaHus. ['umoresa
YUCTOTHI FaMeET.

AHanm3zupyoiiee CKpCIIMBaHHUE. [TpomexxyTOUHBIN XapakTep
Hacjeao0BaHus. Pacuiemnienre npu3HaKkoB MPU HEMOJIHOM JOMUHUPOBAHUH.
Hurunbpugnoe ckpemmuBaHue. TpeTudt 3akoH MeHaenss —  3aKOH

HE3aBHCUMOI'0  HACJIEIOBaHUs IMpPU3HAKOB. [LluTonornueckue OCHOBBI
JUTHOPUTHOTO CKPEITUBAHUS.

Cuennennoe HacinenoBaHue npuszHakoB. Paborsl T. Moprana. CremnieHHoe
HACJIEJOBAHUE TE€HOB, HAPYIICHUE  CUEIUICHUS  MEXJy  TICHaMHU.
XpOoMOCOMHas TEOpHs HACIEICTBEHHOCTH.

['eneruka nosna. XpoMOCOMHBIN MEXaHU3M OINpeesieHus 11oj1a. AyTOCOMBI U
MOJIOBBIE ~ XPOMOCOMBI.  ['OMOraMeTHbIi M  TIeTepOraMeTHBIA  MOJI.
['enernueckas CTpyKTypa HOJIOBBIX XpoMocoM. HaciienoBanue mpu3HaKoB,
CICIUICHHBIX C ITOJIOM.

I'enotunn kak wnenoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE
nelcTBUE reHa. MHuokecTBEHHBIN AIJIEIIN3M. B3aumoneiictBue
HeauienbHbIX reHoB. KoMimementapHocTh. Dnuctas. [lonumepus
B3aummopelictBue TeHOTHIIAa M cpeabl IpH  (HOpMUPOBaHMH (EHOTHUIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHBIE M KOJIMYECTBEHHBIC ITPHU3HAKU.
Buabl n”3MEHUYHMBOCTH: HEHACIEACTBEHHAS U HACIIEICTBEHHAS.
Monudukaimonsass u3MeHUMBOCTh. Pomb  cpensl B (hOpMUpPOBAHUH
MO (PUKAITTOHHOM W3MEHYMBOCTH. Hopwma peaKkuu MpU3HAKA.
Bapuanmonnsiii psn v BapuaumonHas kpusas (B. Moranncen). CaoiicTBa
MO (PUKAITMOHHON N3MEHUHUBOCTH.

I'enoTnnmueckas M3MEeHUYMBOCTh. CBOMCTBA I€HOTHUIIMYECKOH HM3MEHYHBOCTH.
Bupl reHOTUIIYECKOI N3MEHUMBOCTH: KOMOMHATHBHAS, MyTaI[MOHHASI.
KomOunaTiBHas W3MEHYMBOCTh. MeH03 M TIOJIOBOM TPOIECC — OCHOBA
KOMOMHATHUBHOM W3MEHUYMBOCTH. Polb KOMOWMHATHBHON HM3MEHYMBOCTH B
CO3JIaHUM TEHETUYECKOTO pa3HO00pa3usl B Mpejienax OHOTO BU/IA.
MyTanoHHasT W3MEHYMBOCTb. Buabl MyTaluil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W WHIYUMPOBAaHHBIE MyTalMu. SnepHbIe W
nuTOIUIa3MaTuiyeckue MyTauuud. (ComaThyeckue U TOJIOBBIE  MYTaIUH.
[TprurHbI BO3HUKHOBEHHSI MyTalUid. MyTareHbl U UX BIUSHUE Ha OPTaHU3MBbIL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO Tpoliecca. 3aKOH TOMOJIOIMYECKUX PSIIOB B
HaciencTBeHHoW — u3MeHunBocty  (H.M.  BaBuioB).  BHesnepnas
W3MEHYUBOCTh U HACIIEACTBEHHOCTh

Kapuorun uenoBeka. MexayHapojHas mporpaMma HCCIIE€IOBaHUS T€HOMa
yenoBeka. MeTOAbl M3y4YEHUs TEHETHKM YEJIOBEKa: IEHEaTOTMYeCKU,
OJIU3HELOBEIH, IIATOTeHETHUECKHH, MOMYJISIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJIIpHO-TeHeTuueckuil. COBpEMEHHOE  OmIpe/eNieHhe TIeHOTHUNA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, TE€HOTUIIHUPOBAHWE, B TOM YHCIE C
noMoeto [T[P-ananu3a. HaciaeacTBenubie 3a00aeBaHus yeaoBeKa. I eHHbIe
U XpOMOCOMHbIe 0Ooje3HH 4yenoBeka. bone3snu ¢ HacinencTBeHHOU




IPEIpPACcHOIOKEHHOCTBIO.  3HAYEHME  MEOULIMHCKOM  TE€HETHMKH B
NPEJOTBPALICHUH M JICYEHUU TEeHETHYeCKHMX 3a0oJieBaHUIl denoBeKa.
CTBOJIOBBIE KIETKH

JomecTukanus u cenekuus. 3apoKICHUE CENEKIMUA U JOMECTUKALUK. Y YeHHe
H.M. BaBuioBa 0 LEHTpax MPOUCXOXKIEHHUS W MHOT000pasusi KyJIbTYypHBIX
pactenuii. Ponb cenekuuy B CO30aHUM COPTOB PACTEHUM U MOPOJ KUBOTHBIX.
Copr, nopona, mrTaMM. 3aKOH TOMOJIOTUYECKMX PSIOB B HACJEICTBEHHOU
n3MeHunBocty H.M. BaBuiosa, ero 3Hauenue Juist CeNEeKIMOHHON paboThI.
MeTtoapl CceleKUMOHHOM paboThl. VICKycCcTBEHHBIH OTOOp: MAacCOBBIA H
UHAUBUAYAIbHbIA. OJTanbl KOMOMHAIMOHHOW cenekiuu. VcnbiTanue
npou3BoauTeNeil Mo moToMcTBy. OTOOP MO FEHOTHITY C MOMOIIBIO OICHKH
dbeHoTHIIa TOTOMCTBA U OTOOP 0 TeHOTHITY C omolkio aHanuza JHK.
HckyccTBEHHBIE ~ MyTareHe3 KaKk  METOJ  CEJEKLUOHHON  paboThI.
PanqnanvOHHBII M XUMHUYECKUM MyTareHe3 KaK HCTOYHMK MyTaUud y
KYJIbTYPHBIX bopm OpPIraHHU3MOB. Hcnonp3oBanue T€HOMHOT'O
penakTupoBaHUs W MeToloB pekomMOuHaHTHBIX JIHK nmns momyuyenus
HCXOJHOr0 MaTepuaa Jilsl CeJIEKLUH.

[Toiyuenue TIOJIUTUIOUIOB. BnytpusuoBas THOpU3aLISL.
bruskoponcTBeHHOE — CKpemiuBaHWe, WM MHOpumuHr.  HeponcteenHoe
CKpelllMBaHue, WM ayTopuauHr. ['erepo3uc u ero mpuumHsbl. McnonszoBaHue
rereposuca B cenekuuu. Otaanéunas rudpuanzanus. [Ipeogonenue 6ecrmoaus
MEXBH/IOBBIX THOPUIOB. JIOCTHYKEHNS CEEKIIMU PACTEHUI 1 5KUBOTHBIX
OOBbeKThl, HCHOJb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE M TKaHEBbIE
KyJIbTYpbl, ~MHKPOOPTaHHU3MbI, HX  XapakTepuctuka. TpaauiuoHHas
OMOTEXHOJIOTHS: XJIeOOMeYeHne, MOIyYeHHE KHCIOMOJOYHBIX IMPOIYKTOB,
BuHOzAEHEe. MukpoOuonorndeckuii cuates3. OOBEKTHl MUKPOOHOIOTHYECKUX
texHonoruii. IIpom3BoacTtBo  Oenka, AaMHUHOKHUCIOT ¥ BUTaMHUHOB.
HckyccTBEeHHOE  OIUIOAOTBOpEHME.  PeKOHCTpykuus — SHUEKIETOK U
KJIOHUPOBaHME XUBOTHBIX. METON TpaHCIUIAaHTALUY SIIEP KIIETOK.
XpOMOCOMHAasi M T'€HHas HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€HAa U
KoHcTpyupoBanue pekomMOuHaHTHbIX JIHK. JlocTwkeHuMs M mepcrneKTUBBI
XpPOMOCOMHOM M T€HHOM WH)XXEHEpUU. MeauinuHcKue OHOTEXHOJIOTHH.
Hcnonp30BaHNE CTBOJIOBBIX KIIETOK

Cucrema 1 MHOroo0pasue OpraHu4eckoro Mupa

buonornueckoe pasHooOpasue opraHusmMoB. CoBpeMeHHas cUCTeMa
opraHuueckoro mupa. [IpuHiunel kaaccupukanuu opranu3mMoB. OCHOBHBIE
CUCTEMATUUYECKUE TPYTIIIBI OPTaHU3MOB.

OcoOeHHOCTH  CTPOEHMSI W JKU3HENESATEIIbHOCTH  OJHOKJIETOYHBIX
OpraHu3MoB. bakTepuu, apxeu, OJHOKJIETOYHbIE T'PUOBI, OJHOKIETOYHbIE
BOJIOPOCIIA, JIpyTHe NPOTHCTHL. KonoHWanbHbIE OpraHu3Mbl. JIBUKEHHE
OJTHOKJIETOYHBIX ~OpraHU3MOB: aMEOOUIHOE, KTYTUKOBOE, PECHUYHOE.
3amuTa y OJJHOKJIETOUYHBIX OPraHu3MoB. Pa3apakuMoCcTh y OJTHOKIETOYHBIX
OpraHu3MoB. TakcHChI

MHOrokjeTouHble pacTeHusl. B3auMocBsi3b 4YacTe€ld MHOTOKJIETOYHOIO
opranu3ma. TkaHM, OpraHbl M CHUCTEMBl OpPraHOB MHOI'OKJIETOYHOTO
opranu3ma. OpraHu3M Kak eauHoe uenoe. Tkanum pacteHuid. Tumbl
pacTUTENbHBIX TKaHeW: oOpa3oBaTelibHasi, IOKPOBHAs, MPOBOJAILAL,
OCHOBHasi, MexaHudeckass. OcoOeHHOCTH  CTpoeHHs, (QYHKUUH U
pacrosoXeHUs TKaHEH B OpraHax pacTeHUH

BereratnBHble M TeHEpaTUBHBIE OpraHbl pacTeHud. DyHKIMM OpPraHoB U
cuctem opraHoB. Kapkac pactenuil. [[BukeHre MHOTOKJIETOYHBIX PACTCHHM:
Tponu3Mmbl W Hactuu. [lornouienwe BOJbI, YIVIEKHCIOTO Ta3a U




MHUHEpaJIbHBIX BEIIECTB pacTeHusMH. Jlpixanue pacrenuit. uddysus razos
yepe3 IOBEPXHOCTh  KJIETKM. TPAaHCIOPTHBIE CUCTEMBI  PACTCHHUHU.
Boinenenue y pacteHuil. 3amura y MHOTOKJIETOUHBIX pacTeHuil. KyTukya.
CpencTBa MacCUBHOM U XUMUYECKOM 3a1IUThl. DUTOHIUIBI.
PaznpaxxuMocTh U peryisinus y OpraHu3smMoB. PaznpaxuMocTs U peryssinus
Yy MHOT'OKJIETOYHBIX pacTeHui. PocToBBIE BenlecTBa U X 3HAYECHUE
MHOroKIeTOYHbIE KUBOTHBIE. B3auMOCBA3b YacTed MHOTOKJIETOYHOI'O
opranusma. TkaHW, OpraHbl M CHUCTEMBI OpPraHOB MHOI'OKJIETOYHOIO
opranuszma. Opranusm Kak eauHoe 1enoe. ['omeocrtas. TkaHU KUBOTHBIX U
yesloBeka. THIbI JKMBOTHBIX TKAHEW: JMMTEIUANIbHASA, COCOUHUTEIIbHA,
MbllIeyHast, HepBHast. OCOOEHHOCTH CTPOCHHS, (PYHKIUI U PacIONOKEHHS
TKAaHEW B OpraHax >KMBOTHBIX U Y€JIOBEKa

Opranel U cucTeMbl OpPraHOB >XMBOTHbIX. (DyHKLIHMH OpPraHoB M CHUCTEM
opraHoB. Omopa Tena opraHu3moB. CKeneTsl OJHOKJIETOYHBIX M
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHblil 1 BHyTpeHHU# ckeneT. CTpoeHue
Y TUIIBI COEUHEHMSI KOCTEN.

JIBuKeHHEe MHOTOKJIETOYHBIX >KUBOTHBIX. IluTanue xuBoTHbIX. [luranue
IIO3BOHOYHBIX JKMBOTHBIX. /JIpIxaHWe KMBOTHBIX. KoOXHOE JbIXaHue.
XabepHoe u 1€royHoe JpIXaHHE.

JIpIxaHue MO3BOHOYHBIX KUBOTHBIX. DBOJIIOLIMOHHOE YCI0KHEHNUE CTPOCHUS
JNETKMX TI03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CUCTEMa 4YEJIOBEKA.
MexaHu3M BEHTWJIALMU JETKUX Yy NTHLl U MIEKONMUTAOMMX. TpaHCHoOpT
BEUIECTB Y OpraHu3MoOB. TpaHCIOPT BELIECTB y >KUBOTHBIX. KpoBeHOCHas
cucreMa u e€ opranbel. KpoBeHOCHas cucreMa IO3BOHOYHBIX KUBOTHBIX.
Kpyru kpoBooOpaiieHus. OBOJIOLUOHHBIE  YCIOXHEHUS  CTPOCHMS
KPOBEHOCHOM  CHUCTEMBbl IIO3BOHOYHBIX JKMBOTHBIX. DBplnenenue vy
OopraHu3MoB. Beiienenue y >kMBOTHBIX. COKpaTUTeNbHbIE BaKyoau. Oprasel
BbliesieHUs. CBsi3p MOJOCTUM Teda C KPOBEHOCHOW M BbLACIUTEIBHON
cUCTeMaMH. Bplgenenue y IO3BOHOYHBIX JKMBOTHBIX. 3amura y
MHOT'OKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X IIPON3BOIHBIE.
PaznpaxxuMocTs W peryisiquss y OpraHusmMoB. PaznpaxuMocTts y
OJIHOKJIETOYHBIX OpraHn3moB. Takcuchl. Pa3znpaxxumMocTs W peryisuus y
MHOTOKJIETOYHBIX paCTeHUN. POCTOBBIE BellECTBAa U X 3HAUYEHHUE.

HepBhas cucrema u peduexkropHas perysiuuss y MHOTOKJIETOUHBIX
KUBOTHbIX. HepBHas cucrema u €€ oThenbl. DBOJIIOLMOHHOE YCIOKHEHUE
CTPOEHHUSI HEPBHOW CHCTEMBI Y )KUBOTHBIX.

Pa3zpaboTka aaropuT™MoB U mporpaMm ais 3PpQPeKTUBHON (PyHKIMOHAIBHOM
AQHHOTallMM TE€HOMOB, TPAHCKPUITOMOB, HPOTEOMOB, METa0OJIOMOB
MHUKPOOPTraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

Opranusm 4enoBeKa U ero 370pOBbe

Opranel u cucreMbl OpraHoB 4enoBeka. OTnensl TOJOBHONO MoO3ra
MO3BOHOYHBIX >KMBOTHBIX. Peduiekc u pednexropHas nyra. besycioBHbie u
ycnoBHble pediuekchl. ['yMopanbHas peryisiuus U SHIOKPHUHHAs cHCTeMa
JKUBOTHBIX M 4enoBeka. JKenme3bl SHIOKPUHHOM CHCTEMBI M UX TOPMOHBI.
[JenictBue ropMoHOB. B3aMMOCBS3b HEPBHOW M 3HIOKPUHHON CHUCTEM.
['unoranamo-runoduszapras cucrema. Pedrmekc u pedumexropnas myra.
BbesycrnoBHbIE U yCTIOBHBIE pEQIIEKCHI

3amuTta opraHu3ma oT Oone3neil. VMMyHHass cucrema 4eoOBeKa.
Knerounslif U rymMopaibHbIi UMMyHHUTET. Bpoxkn€HHBIN, NMpHOOpeTEHHBbIH
cnenupuyecKuit MMMYHHTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOTO
ummynutera (IL.Opmux, @®.M.bepuer, C.ToneraBa). BocnanurenbHble
OTBETHl OpraHu3mMoB. Poiap BpOXIEHHOTO HMMMYHHTETa B pa3BUTUHU




CHCTEMHBIX 3a00JIeBaHUH

KposenocHast cucremMa u e€ opranel. Cepaue, KpOBEHOCHBIE COCYNbl H
KpoBb. Kpyru kpoBooOpamenus. Pabora cepana u e€ perysust

Ipbixanue denoBeka. Jludgdys3us razoB dyepe3 MOBEPXHOCTb KIIETKH.
JpixarenpHas cucrema 4eslioBeka. JlpIxaTesbHas NOBEPXHOCTh. Perymsauus
IbIxaHus. J{pixarenbHble 00bEMBI

[TumeBapuTenbHas cucreMa yesoBeka. OTaenbl MUIeBapUTEIbHOIO TPaKTa.
[TnmeBapuTenbHble  Kene3bl. BHYTPUIIOIOCTHOE M BHYTPHUKIETOYHOE
NUIIEeBapeHue

ITokpoBel 1 ux npousBogHbie. Opransl BbiaeneHus. [louku. CtpoeHue u
¢ynkunonupoanue Hedpona. DunbTpanms, cexkpeuus U oOpaTHOE
BCaChIBaHME KaK MEXaHH3Mbl paboThl opraHoB BblaenaeHHs. OOpa3oBaHue
MOUH Yy YeJIOBEKa

JIBukeHME 4YelloBeKa: Mbllle4Has cucrtema. CKeJIeTHble MBIl U HUX
pabota. CTpoeHue U TUIBI COEAMHEHUST KOCTEH

Teopus 3Bomtonuu. Pazsutue sxu3Hu Ha 3emiie

OpomtonmonHas Tteopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI
napsuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTs Y. JlapBuHa.

JBwxymue cuwisl  sBomonuu  BuaoB 1o Y.  JlapBuHy (BbICOKas
MHTEHCUBHOCTh pa3MHOKEHUs OpraHU3MOB, HACJIEICTBEHHAs
U3MEHYMBOCTh, OoppOa  3a  CyIIECTBOBAaHUE,  ECTECTBEHHBIM U
MCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrernyeckoid Tteopuu sBomouuu (CTD). HeitrpanbHas
teopust 3BoNOIMU. CoBpeMEHHasi SBOJIOLMOHHAs OuoJIOorHs. 3HaueHUE
9BOJIIOLIMOHHONW TeOpHUU B (POPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTUHbI
Mupa

[Tomynsmus Kak seMeHTapHas €IMHUALA 3BOIOIUH. COBPEMEHHBIE METOBI
OLICHKM TI'EHETHMYECKOro pa3HooOpasuss M  CTPYKTYypbl  IOMYJISLUH.
W3meHeHne reHo(oHAa MOMYJSAUM KaK 3JIEMEHTapHOE SBOJIIOLIMOHHOE
sBJICHHE. 3aKOH TeHeTHn4eckoro paBHoBecus JIx. Xapau, B. BaiinOepra.
OneMeHTapHble (QaKTOpbl (IBMKYIIME CHJIBI) HBOJIOLUH. MyTallMOHHBIHI
npouecc. KomOuHatuBHasi m3MeHuuBOCTb. Jlpeiid TeHoB — ciydaiiHble
HEHAIpaBJIEHHbIE W3MEHEHMs YacTOT ajuiesneldl B momymsanusax. Dddext
ocHoBatrens. Murpauuu. M3onauusa — nmomynsuuii:  reorpaduueckas
(mpocTpaHCTBEHHAas ), Oronoruyeckas (penpoayKTUBHAs).

EcrectBeHHbIil 0oTOOp — Hampasisitomuidi  ¢axkrop 3Bomonuu. Dopmbl
€CTeCTBEHHOr0 O0TOOpa: ABIKYLIUHM, CTaOMIU3UPYIOMIMN, DPa3phIBAIOLIMI
(nm3pyntuBHbIi). [TonoBoit oTOOD.

[TprcnocoO0IeHHOCTh  OPraHU3MOB  KakK  pe3ysbTaT  MUKPOIBOJIOLUHM.
Bo3nukHOBeHHEe mnpucnocoOiaeHuil 'y opraHu3MoB. ApomMopdo3bl U
UAMOAJaNTalNN. [Tpumepsl npucrnocoOaeHni y OpraHU3MOB.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero xpurtepuum M CTpyKTypa. BumooOpa3zoBaHue Kak pe3ysbTar
MUKpO3BOIIOIUH. M3omsus — kiroueBoi daktop BupooOpazoBanus. [lytu
U crocoObl  BHJI000pa3oBaHMsA: ayionaTpuieckoe (reorpaduueckoe),
CUMITAaTPUYECKOE (PKOJOTHYECKOE), «MTHOBEHHOE» (TIOJUTUIONIU3AITHS,
rulOpuu3ans). JmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Posnp  sBosOLIMOHHONM ~Omojoruu B pa3paboOTKe HAYYHBIX METOJIOB
coxpaHeHus 6uopazHoobpasusi. MUKPOIBOIIOIHS U KOIBOJIOIHS TTapa3uTOB
U UX X035€B. MexaHnu3Mbl (pOpMUPOBaHUS YCTOHYMBOCTH K @aHTUOMOTUKAM U
croco6bl 60pHOBI ¢ Hel




Metonel  u3yueHuss Makpo3Boirouuu. llaneoHTOnormueckue  MeTomabl
u3ydeHus sBosouuu. Ilepexomnbie GopMbl U (GUIOreHETHYECKHE PSIIIbI
OpraHU3MOB.

buoreorpaguueckue Meronsl u3yudeHus sBoironuu. CpaBHeHHE (OBl U
dayHBl MaTEpUKOB M OCTPOBOB. buoreorpaduyeckue obnactu 3eMITH.
BuIBI-9HAEMUKY U PEJIAKTBI.

OMOPHOTIOTHYECKUE U CPABHUTEIHEHO-MOP(OJIOTHUECKUE METO/Ibl N3yUCHHS
SBOJIIOLIMM. |'eHeTHUEeCKe MEXaHU3MbI DBOJIIOLMN OHTOI'€HE3a U MOSBICHUS
HBOJIIOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE W aHAJOTUYHBIE OpPIaHBI.
PynuMmeHTapHble oOpranbel W araBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKUE,
OMOXMMHMYECKME UM MAaTeMaTU4YEeCKHUE METOJAbl M3YUEHUS 3BOJIOLUU.
I"'omosornynsie T'CHBI. CoBpeMeHHbIE METO/IbI IIOCTPOCHHUS
(HIIOreHeTUYECKHX IEPEBHEB.

XPOMOCOMHBIE MyTallui U SBOJIIOLIMSI TEHOMOB.

OO01mure 3aKkOHOMEPHOCTH (TIpaBmIIa) 3BOIONKUK. HeoOpaTuMOCTh SBOTIOIUH.
ApnanTtuBHas paguanys. HepaBHOMEpHOCTb TEMIIOB 9BOIIOLUU

Hayunble runoressl NpPOUCXOXKAECHUS XKU3HM Ha 3emie. AOUOreHe3 u
naHcnepMus. JloHayuyHble OpPEJICTaBICHUS O  3apOXKACHUU  KU3HU
(kpeanoHu3M). ['MmoTe3a NOCTOSHHOTO CAaMO3apOXKICHUS JKU3HU U €€
onposepxkenue onbitamu @. Penu, JI. Cnamnanuanu, JI. Ilactepa.
[TpoucxoxaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE JTaIlbl HEOPraHUYECKON SBOJIIOLIUH. IInanerapnas
(reosornyeckast) 3BOJIIOLUSA. XUMUYECKas 3BOJOLUSA. AOUOTeHHbII CUHTE3
OpraHMYECKUX BelecTB U3 Heopranuyeckux. Onsit C. Mumnepa u I'. FOpu.
OO0pa3zoBaHue noiauMepoB H3 MoHoMepoB. KoanepparHas rumoreza A.M.
Omnapuna, runore3a nepBuuyHoro Oynbona Jlx. XoijeiHa, TreHeTHYECKas
runote3a . Mémnepa. Pu6osumer (T. YUek) u rumoreza «mmpa PHK» V.
['unGepra. ®opMupoBanre MEMOpPaH U BOSHUKHOBEHHE IMMPOTOKIICTKH.
Hctopusa 3emuin u Meronel €€ wu3ydeHus. lMckomaeMele OpraHMYECKHe
ocraTku. ['eoxpoHosorus u e€ meroapl. OTHOcuTeNlbHAss U aOCOMIOTHAs
reoxpoHosiorus. ['eoxpoHonornyeckas mKaaa: 30Hbl, 3pbl, IEPUOBI, ATOXH.
Hauvanbnbie sTanbl opraHndeckod 3Bomtonuu. [losiBneHHe W H3BOIIOLMS
NEepBbIX KJIETOK. OBomouus Merabonu3Ma. BoO3HUKHOBEHHE TEpBBIX
skocucteM. CoBpeMeHHbIe MUKPOOHbBIE OMOIIEHKN KaK aHAJIOI MEepPBBIX Ha
3emite coobuiectB. CTpomatonuThl. [IpokapuoThl U 3yKapHOTHI.
[Tpoucxoxnenue AYKapuoT (cumObuorenes). OBOJIIOLMOHHOE
IIPOUCXOXKAEHNE BUPYCOB. [IponcxoxkaeHne MHOTOKIETOYHBIX OpPraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX I'PyNI MHOTOKJIETOYHBIX OPTaHU3MOB.
OcCHOBHBIE 3TaIlbl HBOJIOLUM BhICIIUX pacTeHHH. OCHOBHBIE apoMOp(}O3bI
pacreHnid. Beixon pacteHuil Ha cymy. [losiBieHHE CIIOPOBBIX PACTEHHU H
3aBoeBaHue MU cymu. CeMeHHble pacTeHMs. [IporcxoxaeHne [IBETKOBBIX
pacTeHuil.

OCHOBHBIE 3Tallbl HBOJIOLUHN KUBOTHOrO Mupa. OCHOBHBIE apoMOp(do3bI
KUBOTHBIX. Benjackas ¢ayna. KemOpuiickuii B3pbIB MIOsIBJICHUE
COBpeMEHHBbIX TuNOB. IlepBbie XopaoBble XUBOTHbIE. JKU3HB B BOJE.
OBoironusl MO3BOHOYHBIX. Ilpoucxoxnenue ampuOuil u  penTUiIui.
[TpoucxoxnaeHne MiIeKomUTarOUMX MW OTul. [IpyHmMn  kimroyeBoro
apomopo3za. OcBoeHne O6€CrIO3BOHOUYHBIMH M TTO3BOHOYHBIMHU KHUBOTHBIMU
CyIIH.

PazButne xu3HM Ha 3emiie MO 3paM M MNEepHoAaM: apxei, MpoTepo3oH,
naneo3oi, Me3030#, KaiiHO30M. OOImas XapakTepUCTUKa KIUMara M
reojoruuyeckux  mponeccoB. IlosBieHne ©  pacuBeT  XapaKTepPHBIX




OpraHu3MoOB. YTiieoOpa3oBaHKE: €ro yCIOBUS U BIMSHUE Ha Ta30BBIH COCTaB
aTMocdepBhl.

MaccoBble BBIMUpPaHUSI — 3KOJOTUYECKUE KPU3UCHI IIpouuioro. [Ipuunnsl u
CJIEICTBUSL MACCOBBIX BbIMHpaHHil. COBPEMEHHBIN JKOJIOIMYECKHN KPHU3UC,
€ro 0COOCHHOCTH

Pasznmens! m 3agaun anTponosoruu. Meroasl antpononorud. CTaHOBIEHHE
IPEJCTaBICHUA O MPOUCXOXKICHUM uejoBeka. COBpEMEHHbIE HayuyHbIE
TEOPUHU.

CxoncTBo yenoBeka € OKMBOTHBIMH. (CHcTeMaTHYECKOE IOJO0XKEHHUE
yennoBeka.  CBUAETENbCTBA  CXOACTBA  4YEJIOBEKAa € KUBOTHBIMHU:
CpPaBHHUTEIHHO-MOP(OIOTHIECKHE, IMOPHUOSIOTHIECKHE, ¢busnonoro-
OuoxuMuyeckue, MnoBeneHueckne. OTIMYMs YeloBeKa OT IKHUBOTHBIX.
[TpsiMOXOXKI€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IpuU3HAKoB. Pa3Butue
TOJIOBHOT'O MO3ra U BTOPOI CUTHAJIBHON CHCTEMBI.

JBmxymue cuibl ((hakTopsl) aHTPONIOTeHE3a: OMOJIOTHUECKUE, COIIATIbHBIC.
CooTHoleHre OUOJIOTMYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.
OcHOBHbBIE CTaJAMM AHTPOINOIreHe3a. ABCTPAJIONUTEKU — JABYHOTHE IPEAKHU
mojen. YenoBek yMelbli, IepBble U3rOTOBICHU OpyAul Tpyaa. Yenosek
OpSAMOXOJAIIMKA U MEepBbIM BBIXOA JitoJeH 3a mpenaensl Adpuxu. YenoBek
reiaenbO0epreckuii — OOIMH  MPEeAOK HEaHJEPTAIbCKOTO 4YeJIOBEeKa U
4eJI0OBEKa pasyMHOro. YenoBeK HEaHAEPTAIbCKMM Kak BHJI JIIOACH
XOJIOMHOTrO  KiuMmara. YenoBek  pa3yMHBI  COBPEMEHHOIO  THIIA,
JICHHCOBCKHI YelloBeK, OCBOGHHE KOHTUHEHTOB 3a npeaenamMu A(pukH.
DBOIIONIMSI COBPEMEHHOTO 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYIISALIUSAX
yejgoBeka. MyTalMOHHBI mnpouecc M mnoaumopdusMm. IlomynsunoHHbIe
BOJIHBI, Apeii( TeHoB, MUTpals U «3PQPEKT OCHOBATENS» B MOIYJIALHUIX
COBPEMEHHOI0 YEJIOBEKaA.

Yenoseueckue pacel. [loHAatne o pace. bosbmme pacel: €BpONEOHIHAsA
(eBpasmiickas), aBCTpaJlo-HEIpOMJIHAs (SPKBATOPUAIIbHAS), MOHTOJOUHAS
(a3maTcko-aMepuKaHCKasi). BpeMs W TyTH pacceleHus 4YeloBeKa [0
wianere. EnuHCTBO uenoBeueckux pac. HaydHass HecOCTOSATENBHOCTH
pacuzMa. [Iprucrnoco6neHHOCTh YenoBeKa K pa3HbIM yCIOBHUAM OKpY KaroIen
cpeasl. BnusHue reorpaduueckoit cpenbl U apeiida reHoB Ha MOP(OIOTrHI0
1 (GU3HOJIOTHIO YeIOBEKa

DKOCHUCTEMBI U IPUCYIIIME UM 3aKOHOMEPHOCTH

Pa3nensl u 3anaun sxonoruu. CBsi3b 3KOJIOTUU C IPYTUMH HAyKaMHU.
Mertonbl skonoruu. IloneBble HaOMOAEHHUS. DKCHEPUMEHTHI B HKOJIOTHHM:
MPUPOJHBIE U JTabopaTopHble. MoJenupoBaHue B 3KOJIOTHH. MOHUTOPUHT
OKpY’KalolIel Cpeibl: JIOKAIbHBINA, perHOHATIBHBIN U TT100aIbHBINA
Okonorudyeckue  (GakTopbl M 3aKOHOMEPHOCTM  MX  JEHCTBHSL.
Knaccugukarus skonorndyeckux (akTopoB: aOMOTHYECKHE, OMOTHUYECKHE,
anTponoreHHsle. OOIIMe 3aKOHOMEPHOCTH JEUCTBUS HKOJIOTHYECKUX
¢aktopoB. IlpaBuno wmunumyma (K. IHopenrens, 0. JIubux).
TonepanTHOCTH. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.
Abuotnueckue ¢axtopbl. CBeT Kak 3KojJoruueckuit Qaxrop. JleWcTBue
pa3HbIX YYacTKOB COJIHEYHOI'O CIEKTpa Ha OPraHu3Mbl. DKOJIOTUYECKHE
IpyIIbl PACTEHUH M KUBOTHBIX IO OTHOLIEHHIO K cBeTy. CUrHalbHas POib
cBera. POTONEPUOAN3M.

Temmeparypa kak sKojiorndeckuil ¢akrop. JlefictBue Temmeparypbl Ha
opranu3msel.  [loMKWwIOTEpMHBIE W TOMOMOTEPMHBIE  OpPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BnaxxHocte kak oskojoruueckuil dakrop. IlpucmocoGieHus pacteHuil K




nojiepKaHuio BogHoro Oananca. Kiaccudukarys pacreHuid Mo OTHOIIEHHIO
K BoJie. [Iprcrnocobenust )KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXHUMA.

Cpenpl oOMTaHUS OPraHM3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
IyOMHHAs TOJIOYBEHHAs, BHyTpUOpraHu3MeHHas. DPU3NKO-XUMHYECKUE
0co0eHHOCTH cpel] 00uTaHus OpraHu3MoB. [IpucrnocobaeHnst OpraHu3MoB K
JKU3HU B PA3HBIX Cpeaax.

buonornueckue purmbl. BHemHune u BHyTpeHHUE pUTMBL. CyTOUYHBIE U
roguyuble puUTMbL.  [IpuCrocoOIeHHOCTh OpPraHW3MOB K  CE30HHBIM
M3MEHEHUSM yCIIOBUH JKHU3HHU.

Kuzuennole ¢opmbl opranuzmoB. Ilonstue o xu3HEHHOU dopme.
XKuznennsle (opMbl pacTeHMi: JepeBbs, KYCTapHHKH, KyCTapHHYKH,
MHOTOJIETHUE TPaBbl, OJHOJIETHUE TpaBbl. JKU3HEHHbIE (HOPMBI KUBOTHBIX:
THJIPOOMOHTHI, T€OOMOHTHI, a3poOnOHTEL. OCOOEHHOCTH CTPOEHUS U 00pasza
JKU3HU.

buotnueckne  ¢dakropel.  Buapl = OMOTHYECKMX  B3aMMOJACHCTBHIA:
KOHKYPEHLIUS, XWI[HUYECTBO, CUMOMO3 U ero ¢opmel. [lapasutusm,
Koorepanus, MyTyaJlu3M, KOMMEHCaJIU3M (KBapTHpPaHTCTBO,
HaxyieOHnuecTBO).  Herpoduueckue  B3auMoaeicTBUs  (TONMUYECKHUE,
dopuyeckue, pabpuueckue). 3HadyeHHEe OMOTUYECKUX B3aUMOJACUCTBUN IJis
CYLIECTBOBaHHS OPTaHU3MOB B cpezie ooutaHus. [IpHHINIT KOHKYPEHTHOTO
WCKIIFOUECHUS

OKOJIOTUYECKHE  XapaKTepUCTHKH  nomyisauuu.  Ilomymsumst — kak
Ouosnoruueckas cucrema. Ponb HEOTHOPOIHOCTH cpeabl, (U3HUECKUX
OappepoB W  OCOOGHHOCTEH Ouonormd BHIOB B  (hopMHUpOBaHUH
MPOCTPAHCTBEHHOW  CTPYKTypbl mnomyssinuil. OCHOBHBIE — MOKa3aTenu
HOIYJISILIUK: YHUCIEHHOCTh, IIOTHOCTb, BO3pAacTHAsl U IOJIOBasl CTPYKTYpa,
POXKJ1a€MOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIMSI.
DKojoruyeckas CTpyKTypa nomyJisuuu. OeHKa YUCIEHHOCTH MOMYJISIUH.
JvHamuka monynauMM M €€ peryyslusA. buOoTHYecKui moTeHuual
nomyysinuy. MojenupoBanue JauHaMuku nomyisiuu. Kpusble pocta
YUCJIEHHOCTU nomyisiuuu. KpuBble BbDKMBaHUA. Perymnsiuus 4MCIEHHOCTH
HOMYJISILMM: poJib (PaKTOPOB, 3aBUCAIIUX U HE 3aBUCALIUX OT IUIOTHOCTH.
DKoJoruyeckue cTpaTeruu BUIoB (1- u K-crpaterun).

[Tonsitue 06 skonormueckoi Humie Buaa. MectooOuranue. MHoromepHas
Mozenb  dkonornueckon — HumMm k.M.  XarumHcona.  Pasmepsl
sKosiornueckoil Humu. [loTeHuanpHas u peaau3oBaHHAast HULLIY.

Bun kak cucrema nomynsuuil. Apeansl BUAOB. Buabl U MX KU3HEHHBIE
CTpaTrerud. 3aKOHOMEPHOCTH T[OBEJACHUS M MUTpPALUN  >KUBOTHBIX.
bruonornueckre MHBa3UM Uy>KEPOJHBIX BUIOB

CooOmiectBa opranu3zMoB. buornenHos u ero crpykrypa. CBsizu Mexay
opraHu3MamM B OuolleHo3e. DKocucTeMa Kak OTKpbiTas cucreMa (A.J[x.
Tencnu). @OyHKUMOHANBHBIE OJOKM  OpPraHU3MOB B  JKOCHUCTEME:
OPOAYLEHThl,  KOHCYMEHTBI,  pexyleHThl. Tpoduueckue  ypoBHH.
Tpoduueckue nenu u cetn. A6mornueckue OJIOKK dKocucTeM. [IouBBI U
Wbl B 3KOocucTeMax. KpyroBopoT BELIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
OcHoBHBIE  TIOKa3aTeNIM  HSKOCUCTeMbl. buomacca W HPOIYKIMS.
DKoJIorn4YecKre NUpaMu/ibl Yhces, OMoMacchl U SHEPTUU.

HanpasieHnHble 3aKkOHOMEpHBIE CMEHBI CO00IIECTB — cykieccuu. [lepBuunbie
Y BTOPUYHBIE CYKIIECCUU U MX NPUYMHBL. AHTPOIIOI€HHBIE BO3/ICHCTBHS Ha
cykueccun. KnumakcHoe cooOuiectBo. buopasHooOpasue u  moiHOTa
KPYTOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpupoHbIe 3KOCUCTEMBL. AHTPOIMOT€HHbIE SKOCUCTEMBI. ATPO3KOCHUCTEMA.




Arpoueno3. Paznuumss  MexXay — aHTPONOI€HHBIMHM UM MPUPOJHBIMU
9KOCUCTEMAaMHU.

Yp6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOo3kocucrteM. ['opopackas
¢dnopa u dayna. CuHanTponuzauus ropoJckoil gaynsl. buonoruueckoe u
XO35IICTBEHHOE 3HAYECHHE arpo3KoCHUCTEM u yPOOIKOCUCTEM.
3aKOHOMEPHOCTH (POPMHUPOBAHMS OCHOBHBIX B3aMMOJICHCTBHI OpraHU3MOB
B DKOCHCTEMAX.

[lepeHoc oHepruM ¥ BELIECTB MEXKIY CMEXKHBIMH 3KOCHCTEMaMHU.
YCTONYMBOCT OpPraHU3MOB, IMONYJSIIUMM UM 3KOCUCTEM B  YCIIOBHAX
€CTECTBEHHbIX U aHTPONOTECHHBIX BO3IEUCTBUI

buochepa — oOmerranerapHas 0001049ka 3eMJIM, T/ CYIIECTBYET HIIU
cymecTBoBasia xu3Hb. Yuenue B.M. Bepnanckoro o 6mocdepe. Obmactu
o6uocdeps! u e€ cocras. )KnuBoe BemiecTBo OMochepsl U ero GyHKIUH.
3aKOHOMEPHOCTH cyiecTBoBaHus Oouocheprl. OcobeHHOCTH OHnochepsl Kak
mI00ankHOM  3KocHcTeMbl. JlMHamMHueckoe paBHOBecue B Ouocdepe.
KpyroBopothsl BemiecTB U OMOreOXMMHUYECKHE LUKIBI (Yyriepoaa, a3oTa).
PutmudaHOCTS sIBIEHUI B Onocdepe.

3onanpHOCTh OWOchepsl. [lonarne o Ouome. OCHOBHBIC OMOMBI CYIIH:
TyHJIpa, XBOWHBIE Jeca, CMEIIaHHBIE M UIMPOKOJIMCTBEHHBIEC Jieca, CTeIH,
CaBaHHbl, IYyCThIHM, TpPONMYECKHE Jeca, BbICOKOropbs. Kimmar,
pacTUTEIbHBINA U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa u (QyHKIHS )KUBBIX CUCTEM, OIIEHKA MX PECYpCHOTO IMOTECHIIHANA
u 6uochepHbIx GyHKIUN

OKOJIOTUYECKHE KPU3UChl W HUX NpU4YMHBL. Bo3aeiicTBue uenoBeka Ha
ouoctepy. 3arps3Henne Bo3AyUIHON cpeapl. OxpaHa Bo3ayxa. 3arpsa3HeHHe
BOJHOM cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienune mousel. Oxpana
MOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpPOIIOT€HHOE BO3/ICIICTBHE HA PACTUTEIbHBIM U XKUBOTHBIN Mup. OxpaHa
pPacCTUTENBHOTO M KUBOTHOTO Mupa. (OCHOBHbIE NPHUHIMUIBI OXpPaHbI
npuponbl. Kpacusle kHuru. Ocobo oxpaHseMble TPUPOJHBIE TEPPUTOPHU
(OOIIT). boranuyeckue cabl U 300JI0THYECKUE TAPKH.

OcHOBHbBIE NMPUHIUIBI YCTOWYMBOIO PA3BUTHUS YEJIOBEYECTBA M IMPHUPOJIBIL.
PamnyonanbHOE MPHUPOIONONB30BAHUE U COXpaHEHHE OHOJIOTHYECKOro
pazHooOpaszus 3emin

ITpoBepsiemble Ha
I'MA tpeGoBanus

CchopMupoBaHHOCTb 3HAaHMM O MecTeé M poJd OHOJOTHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OpPMHpPOBaHUM COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTUHBl MUPA, B INO3HAHMM 3aKOHOB IPHUPOJBl U PELIECHUM >KU3HEHHO
BaKHBIX COLIMAJIBHO-3TUYECKUX, SKOHOMHUYECKUX, KOJOTUYECKUX MPOOIeM
YeJIOBEYECTBA, a TAKXKE B PEHICHHMM BOIPOCOB  PalMOHAIBHOTO
MPUPOJONOIB30BaHUsA, B (OPMHUPOBAHUM LIEHHOCTHOTO OTHOLIEHUS K
npupojie, OOILIECTBY, YEIOBEKY; O BKJIAJE POCCHUHCKHUX M 3apyOeiHBIX
y4€HBIX — OMOJIOTOB B pa3BUTHE OUOJIOTHU

Brnanenue cuctemoil 3HaHHN 00 OCHOBHBIX METOJaX HAYyYHOTO IO3HaHUS,
UCIOJIb3YEMBIX B OHMOJOTMYECKHX HCCIEJOBAHUSIX MKHUBBIX OOBEKTOB U
9KOCHUCTEM (ONHCaHUe, U3MEPEHUE, TIPOBe/IeHHE Ha0I0IeHHI); crioco0amu
BBISIBJICHHSI U OIICHKU aHTPOIIOT'€HHBIX U3MEHEHUH B IPUPO/IE.

YMeHue BplABUTaTh TUIOTE3Bl, NPOBEPITh HX DKCIEPHUMEHTAIbHBIMHU
cpeactBamMu,  (GOpMynIHMpys  Ledb  HMCCIEIOBAHUSA,  aHAJIU3UPOBATh
IIOJIy4YE€HHBIE PE3YJILTATHI U AEJIaTh BBIBOJBI.

BrisiBneHne 3aBUCHMOCTH MEXKIY UCCIIEelyeMbIMU BETMYUHAMU, 00BbsICHEHHE
MOJTyYEHHBIX Pe3yJbTaTOB U (HOPMYITUPOBAHHUE BBHIBOJOB C MCIIOJIb30BAaHUEM
Hay4HbIX NOHITHI, TEOPUI U 3aKOHOB




YMeHue BIafeTh CHCTEMON OMOJIOTMUECKMX 3HAHHM, KOTOpas BKIIIOYACT:
OCHOBOINOJIAraromye OHOIOTMYeCKHe TEPMUHBI U TOHSTHSL (KU3Hb, KIIETKA,
TKaHb, OPTaH, OPTaHW3M, BUJI, TIOMYJISIHS, SKOCHCTEMa, OMOIeH03, Ouocdepa;
METa0OoIM3M, TOMEOCTa3, KICTOYHbIA HMMMYHHTET, OHOCHHTE3 OeKa,
OWOMOMMMEpBI,  JMCKPETHOCTh,  CaMOPETYJISIIUS,  CaMOBOCIIPOU3BEIICHUE,
HACJIeACTBEHHOCTh, I3MEHUYMBOCTh, SHEPrO3aBUCHMOCTb, POCT U Pa3BUTHUE);
Oounosnorudeckue teopuu: kierounas teopus 1. [lIBanna, M. Ilnelinena, P.
BupxoBa; kioHanpHO-ceneKTMBHOro wumMmyHurera Il DOpnux, W.N.
MeunukoBa, XpOMOCOMHasi Teopusi HaciaencTBeHHocT T. Moprana, 3akoH
3apoabimeBoro cxoactsa K. bapa, spomonnonnas teopus Y. JlapBuna,
CUHTETHUYECKAs] TEOpHs 3BOJIIOLMM, Teopus aHTpororeHesa Y. JlapBuHa;
teopusi 6uoreonenoza B.H. Cykauéra; yuenne H.M. BaBumoBa o 1meHTpax
MHOTO00pa3usi M MPOUCXOXKIACHUS KYJIbTYPHBIX pacTeHuid, ydenwe A.H.
CeBep1ioBa 0 MyTSAX W HaMpaBJeHUIX 3Boytonun, yuenue B.M. Bepuaackoro
— o 6uocdepe);

3aKOHBI (€AMHO0Opa3us TMOTOMKOB IIEPBOTO IOKOJICHHUS, PACIICTIIICHHUS
IIPU3HAKOB, HE3aBUCUMOIO HacieqoBaHus mpuszHakoB [. Mennens;
CLICTUIEHHOT'O HACJEI0BaHUs IPU3HAKOB U HApYyIIEHUS CLEIUIEHUs T'eHoB T.
Moprana; TOMOJIOTUYECKUX PSIIOB B HacleACTBeHHOW u3MeHunBoctu H.M.
BapwmiioBa; renermueckoro paBHoBecus JIk. Xapmu um B. BaiinOepra,
3apogpbiieBoro cxonactsa K. bapa; 6uorenernueckuit 3akon J. ['ekkens, O©.
Miosnepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHnumyma lO. JIuOuxa, 5KOJIOrMYECKON mNHUpamMHAbl YHCEl,
OMOMAacChl U DHEPTHUH);

runore3bl  (koauepBatHo AWM. Omnapuna, nepBuuHoro Oynbona JIx.
XonpaeitHa, mukpochep C. Dokca, pudosuma T. Uek)

YMeHune pemars MOMCKOBBIE OMOJOTHUECKUE 3a/1a4d; BBISABISATH MPHUYNHHO-
CIIEJICTBEHHBIC CBSI3U MEXIY HCCIEAYEeMbIMH OHMOJOTMYECKUMH OOBEKTaMH,
[pollecCaMy W SIBJICHUSIMM; JIeNlaTh BBIBOJBI M IPOTHO3bI Ha OCHOBaHWUU
MOJTyYEHHBIX PE3YJIbTaTOB;

COCTaBJIATh TEHOTUIHYECKUE CXEMBI CKPEIIMBAaHUS [UIS DPAa3HBIX THIIOB
HACJIEZIOBaHUSI TMPU3HAKOB Yy OPraHU3MOB, COCTaBIIATh CXEMBI IE€peHoca
BEIIIECTB M SHEPTHH B IKOCUCTEMAX (IIEMH MUTAHUS, TUIIEBBIC CETH)

YMeHue ycTaHaBIMBaTh B3aWMOCBSI3M MEXOY CTpPOEHUEM U (YHKIUSMHU:
OpPraHOUJOB, KJIETOK pa3HbIX TKAaHEW, opraHaMM M CHUCTEMaMHU OPraHoB Yy
pacTeHMii, >KMBOTHBIX M YEJOBEKAa; MEXIy OJTamaMh OOMEHa BEIECTB;
JTanaMM KJIETOYHOTO LMKJIA U KM3HEHHBIX LIMKJIOB OPraHHW3MOB; dTanaMu
SMOpPUOHAILHOTO PA3BUTHUS; TEHOTUNIOM U (EHOTUIIOM, (EHOTHUIIOM U
(dakTopaMu cpesibl OOUTaHUs; IPOLECCAMU SBOJIIOINH; ABMKYIIMMHU CUIaMU
aHTPOIIOT€HEe3a; KOMITOHEHTaMH pa3IMYHBIX KOCUCTEM u
MPUCTIOCOOTIECHUSIMHI K HUIM OpTraHU3MOB

YMeHue BT CYIIECTBEHHbIEC TPU3HAKU:

CTpPOEHHSI BHUPYCOB, KJIETOK IMPOKApPUOT U DYKApUOT; OAHOKIETOYHBIX H
MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OMOT€OLIEHO30B, 3KOCHUCTEM H
Ouocdeprl; CTPOSHUSI OPTaHOB W CHUCTEM OPTraHOB PACTEHUM, KUBOTHBIX,
4eJI0OBEKA; MPOLECCOB KU3HEIEATEIBHOCTH, MPOTEKAIOIUX B OpPraHU3Max
pacTeHMii, KMUBOTHBIX U YEJIOBEKa; OMOJIOTMYECKUX IPOILIECCOB: OOMEHa
BelIecTB (MeTaboa13M), HH(OPMAIIMK U MPEBPALLECHUS SHEPTHH, OpOXKEHUs,
aBTOTPO(HOrO0 M TeTepOTPO(HOro TUIMOB MHUTaHUA, (POTOCUHTE3a H
XEMOCHHTE3A, MUTO3a, Melo3a,  TraMeTOreHesa, sMOpHOreHesa,
MOCTOMOPUOHAIIBHOTO  Pa3BUTHS,  Pa3MHOMKEHHUS,  MHJIWBHIYaJbHOTO




pa3BUTHs oOpraHu3zMa (OHTOT€HE3a), B3aUMOJCHCTBUS T'€HOB, I'€TEPO3HUCa;
JEWCTBUH HWCKYCCTBEHHOTO OTOOpa, CTAOMIM3UPYIOIIETO, JABHXKYIIETO H
pa3phIBAIOIIEr0  €CTECTBEHHOrO0  OTOOpA; AJIONATPUYECKOTO U
CHMITaTPUYECKOTO BUI000Pa30BaHUSI, BIUSHHS JBMXKYIIUX CHIJI JBOJIOIHH
Ha TeHO(QOH] TMOMYJSILMHU; TPHUCIIOCOOIEHHOCTH OPraHU3MOB K Cpefe
OOUTaHUs, YepeOBaHUS HAIIPABICHHUI YBOJIIOIMH; KPYTOBOPOTA BEIICCTB H
MOTOKA SHEPTUH B YKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHUS BBIJCISATH CYIIECTBEHHBIC MPHU3HAKH BHPYCOB,
KJIETOK TPOKAPUOT U DSYKAPUOT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OMOTEOIIEHO30B U AIKOCHCTEM; OCOOCHHOCTH TPOIIECCOB
oOMEHa BEIIECTB M TMPEBpAIICHUS DHEPTUU B KIETKE, (POTOCHMHTE3A,
TUTACTHYECKOTO ¥ YHEPIeTUYECKOro 0OMEHa, XeMOCHUHTE3a, MUTO03a, Mel03a,
OILTOIOTBOPEHUS, PA3BUTUS U PA3MHOKEHUS, WHIWBHIyaLHOTO Pa3BUTHS
opranusma (OHTOreHe3a), OOppOBI 3a CYIIECTBOBAaHHE, €CTECTBEHHOTO
orbopa, BHA000pa30BaHMs, NPUCHIOCOOJIEHHOCTH OpPraHU3MOB K Cpene
OOUTaHUsI, BIUSIHUS KOMIIOHCHTOB KOCHUCTEM, aHTPOIIOTCHHBIX M3MEHEHHI
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOPOTa BEIIECTB W MPEBPAICHHS
JHEpruu B Ouocdepe

YMeHHe UCMOJb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIUKY IS JIOKa3aTelIbCTBA POJACTBA OPraHHW3MOB
pasHBIX CHCTEMATUYECKHX TPYII; B3aMMOCBS3M OPraHU3MOB U CpEIbl
oOuTaHUs; SAMHCTBA YEIOBEUSCKUX Pac; HEOOXOIMMOCTH 3J0POBOTO 00pasa
KU3HH, COXPaHEHHs pa3HOOOpa3usi BUJIOB M OSKOCHUCTEM KakK YCIIOBHSI
COCYIIIECTBOBAHHUSI IPHPOJIBI U YEIOBEUECTBA

YMeHHe ~ KPUTHYECKH  OLCHUBATh  HMH(OpMAIMIO  OHWOJIOTHYECKOTO
COZICp)KAHUS; WHTEPIPETHPOBATH OSTHUYECKUE AaCMEKThl COBPEMEHHBIX
UCCIIC/IOBAaHUI B OHMOJIOrMH, MEAMIMHE, OMOTEXHOJIOTHH; pacCMaTpUBATh
r7100aIbHBIE SKOJIOTHYECKHE MPOOJIeMBI COBPEMEHHOCTH, (POPMUPOBATH IO
OTHOILIEHHIO K HUM COOCTBEHHYIO MO3HIIHIO




