ITpoBepsieMble TpeOOBaHMSA K Pe3y/ibTaTaM OCBOEHHsI OCHOBHOM
obpasoBarebHOM rporpaMmel (10 Kacc)

Kop
TIPOBEPsIEMOT0
pe3yJibTaTa

[TpoBepsieMble TIpeJMeTHbIE Pe3y/IbTaThbl 0CBOEHHsI OCHOBHOM 00pa3oBaTebHON
TIPOrpaMMbI CpeAHero 00I1ero oopa3oBaHus

1

Cd)OpMHpOBaHHOCTL 3HAHUI O MecTe U po/in 610JIOruK B CUCTEME HAy4YHOI'O 3HAHUWSA

€CTEeCTBEHHbBIX HAYK, B ('bOpMI/IpOBaHI/II/I COBpeMeHHOﬁ ECTECTBEHHO—Hay‘{HOﬁ

[KaDTUHBI MHMPd U HAYYHOTO MHMPOBO33p€HHUA; O BK/dJe pOCCHfICKHX n BBPY6E)KHLIX

yq(?HbIX—6I/IOIIOFOB B pa3BuUTHE 6I/IO]'IOI‘I/II/I; q)yHK]_[HOHaHLHOﬁ rPaMOTHOCTH U€JIOBEKA
JIA pEIEeHW )KU3HEHHbIX 3a4d4

YMeHUe pacKpbIBaTh COZep)KaHue OMOIOrMYeCKUX TEPMHUHOB M TIOHSITUM: >KU3Hb,
K/eTKa, opraHu3M; MeTabo/mi3M (0OMeH BeIeCcTB W TpeBpallleHhe 3HEepPrum),
roMeocta3 (caMoperymsnys), ypOBHeBas  OpraHM3alldsl  JKUBBIX  CHUCTEM,
CaMOBOCTIpOM3BeZieHre (pernpoAyKLus), Hac/aeCTBEHHOCTb, U3MEeHYMBOCTb, POCT U
a3BUTHE

YMeHue  um3marath  OWonorMueckue — Teopud  (K/IeTOYHas, XPOMOCOMHasl,
MyTaloHHast), 3akoHbl (I. Mengens, T. Moprana, H.. BaBwioBa) u yuenus (o
[[eHTpax MHOT000pa3usi ¥ TIPOUCXOXKIEeHUsT Ky/IbTYpHBIX pactenuii H.V. BaBunoga),
oTIpeie/isiTh FPAaHULIBI UX IPUMEHUMOCTH K J)KUBBIM CUCTEMaM

YMeHue BiafileTh METOAAMM HAyuyHOTO TI03HaHWsi B Owosornu (HabmopeHue u
OfrcaHue >XMBBIX CHUCTeM, TMPOLIECCOB U SIBJIEHWI; OpraHu3alis U TpoBeJeHue
010/I0TMUECKOTO 3KCIIEPUMEHTA, BBIABWKEHVE THUTIOTe3bl; BhIsSB/IEHHE 3aBUCUMOCTH
MeXXIy WCCAeJyeMbIMH BeJMUYMHAMH, OObLsSCHEHHEe TIOMyYeHHBIX pPe3y/bTaToB,
MICTI0/Tb30BAHHBIX HAayUHbBIX MOHSATUM, TEOPUH U 3aKOHOB; YMeHHe JiesiaTh BbIBO/IbI Ha
OCHOBaHWM M0JTyUeHHbIX Pe3yJIbTaTOB)

YMeHUe BBIZIESISITh CYIeCTBEHHbIE TIPU3HAKW BHUPYCOB, KJ/IE€TOK MPOKapyuoT U
DYKapuoT, OJHOKJETOUHBIX M MHOTOK/IETOUHBIX OpraHW3MOB; 0COOEHHOCTH
rporieccoB 0OMeHa BeIeCTB W TpeBpallleHds] SHEPTHU B KJeTKe, (hOTOCHHTE3a,
MaCTHUECKOTO W JHEpPreTMYeckoro oOMeHa, XeMOCHHTe3a, MHTO03a, Melo3a,
OTIJIOZIOTBOPEHUS],  PAa3MHOKEHUs, WHAWBUAYANbHOTO  pa3BUTHUSI  OpraHuU3Ma
(oHTOTEHe3)

YMeHHe TIDUMEHSITh TIOJy4eHHble 3HaHUS [y OObSICHEHWs OWOJIOTHUeCKUX
[pOLIECCOB W SIBJIEHWM, [JisI TIPUHATHS TIPaKTUUeCKUX PpellleHHud B T0BCeJHeBHOMN
PKU3HM B 1esigx obecriedeHrs 0e30MacHOCTH CBOErO 3[I0POBbSI W 3[]0POBBSI
OKDY’KaoI[UX JIFofled, CcoO/IoieH|s] HOPM IPaMOTHOTO TIOBE/JIeHHsI B OKpY»Karollei
MPUPOAHON CcpeJie; TIOHMMaHWe HeOOXOAMMOCTH WCIOJb30BaHUS  [TOCTHKEHUH
COBpEMEHHOH ouonoruu u OUOTEXHOJIOTHIA ITST paLMOHALHOTO
MpPUPOAOTIOIH30BaHMUS

YMeHUe pelaTh 3jieMeHTapHble reHeTHYecKHe 3aZiaud Ha MOHO- M JUrHOpuiHOe
CKpeIl[BaHKe, CLeTIeHHOe HAC/lIefloBaHHe; COCTAB/IATh CXeMbl MOHOTHOPHIHOTO
CKpelMBaHusl [/isl Ipe/iCKa3aHusl Hac/ie[0BaHusl IPU3HAKOB Y OPraHK3MOB

YMeHHe BBITIONHATEL J1a00paTOpHbIe W MpaKTUYeCcKue paboThl, COOMOAATEL TIPaBUIIa
npy paboTe ¢ yueOHBIM 1 1TabOPaTOPHBIM 000PYI0BAaHUEM

YMeHUWe ~ KDUTWYeCKd  OLeHWBaTb W HWHTEPIPeTHPOBaTh  MHGOpPMALIMIO
OMO/IOTHUECKOr0  COZlep’KaHusl, BKJ/IIOUAOIIYI0 TICEeBOHAyuUHble 3HaHWs U3
pa3nuuHbIX MCTOYHUKOB (CMM, HayuHO-Tomy/sipHble MaTepuasbl); 3TUYECKHUe
aCIeKThl COBPDEMEHHbBIX MCC/Ie/IOBaHNN B OMOJIOTMH, MeJULIMHe, OMOTeXHOIOTUH

10

YMeHUe co3/aBaTh COOCTBEeHHbIe MHUChbMeHHbIE W YCTHbIE COOOIIeHHs, 0000rmas

6I/IOHOFI/I‘—IECK}7}O I/IHCI)OPMaL[I/IIO 13 HEeCKOJIbKHUX HMCTOYHHKOB, I'PaMOTHO




MCIT0/Tb30BAaTh TTOHATUMHBIN darriapat 6uooruu

ITpoBepsiembie 3/1eMeHThI cofepskaHus (10 kmacc)

Koz

ITpoBepsieMbili 3/1eMeHT COflepXKaHUsI

buosiorys Kak HayKa

1.1 |Buonorus - Hayka o >xuBoi npupogie. Posb 6ronoruu B GOpMUPOBaHMM COBPEMEHHOM HayuHOM
KapTrHbl MUpa. CrcTeMa OMOOTHYeCKUX HayK

4 |Metoapl TO3HaHMsA >KUBOM TIpUpoAbl (Hab/OZleHWe, SKCIePUMEHT, OMKCaHWe, M3MepeHue,
K/1accrdUKaryisi, MO/IeTMPOBaHUe, CTaTUCTUUeCKast 00pab0TKa /IaHHbBIX)

5

PKuBbIe CHCTEMBI M KX OpraHur3aius

PKuBble cucteMbl (OHMOCKCTEMbBI) Kak MpeaMeT u3yueHus 6uosoruu. CBoMCTBa OMOCHCTEM M UX
asHoobOpasue

YPOBHM OpraHM3ariuu OMOCHCTeM: MOJIEKY/ISIPHO-TeHeTHUeCKUH, KIeTOUHBIN, OpraHW3MeHHbIH,
oMy ISIIMOHHO-BUIOBOM, 9KOCUCTEMHBIN, OUochepHBIT

XUMHYeCcKUi COCTaB M CTPOEHHUE KJ/IETKU

XMUUeCKHii COCTaB K/IETKH. XUMHUUECKHEe 3JIEMEHTHI: MdKpO3J/IEMEHTBI, MUKDO3J/IEMEHTHI. BOAa
11 MUHEDA/IbHbIE BeleCTBd. (I)YHKL[I/II/I BOAbI U MUHEPAJ/IbHBIX BELIECTB B KJ/IETKE. HO,E[,Z[EP)KEIHI/IE
OCMOTHUECKOro basiaHca

10

Benku. CoctaB U CcTpoeHWe 0OeslKOB. AMHHOKHMC/IOTHI - MOHOMepHI OesnkoB. HesameHWMble u
3aMeHMMble aMHHOKUC/IOTBL. AMWHOKUC/IOTHBIA COCTaB. YPOBHH CTPYKTYphl —0e/KOBOM
MoJieKy/bl (TlepBUYHAsl, BTOPWYHAsl, TPeTWYHasi W YeTBePTUYHAs CTPYKTypa). XHUMHUecKue
cBoiicTBa OenkoB. bruonoruueckue GpyHKIUM OETKOB.

depMeHTBl - Ouo/OrMYecKre Kartanu3aTtopbl. CTpoeHue (epMeHTa: AaKTHUBHBIA —LIEHTD,
cyOctpatHast  crieruuHOCTh.  KodepmeHntel.  Burtamusbl. Otivuusi  (epMEHTOB  OT
HeopraHW4YeCcKUX KaTajru3aTopoB

3.3

YrneBofbl: MoOHOCaxapupl (T/IFOKO3a, pubo3a W Je30Kcupubo03a), Aucaxapuzbl (caxaposa,
TakTo3a) W To/MMcaxapyubl (Kpaxmas, T/IMKOTeH, 1ie/Ulio/03a). buosornueckue QyHKIMH
YTIEBO/IOB.

JTANUABL: TPUTJIMLEPHUIbI, CTepouabl, dochomumuapl. 'uapodunsHO-THAPOGOOHbIE CBOMCTBA.
buonornueckue GpyHKMN unuAoB. CpaBHEHNWE YTIEBOAOB, O€KOB U JIUMUAZOB KaK UCTOUHUKOB
SHEPrUx

3.4

Hyxneunosele kucnorel: IHK u PHK. Hykyieotuzbl - MOHOMEDBI HYKJ/IEMHOBBIX KHUCJIOT.
Crtpoenue u ¢pynkimu JHK. Ctpoenue u @pyHkiuu PHK. AT®: ctpoeHue u QyHKIMH

3.5

[luTosoryg - HayKa o Kietke. Kyieroynas Teopusi. MeTozibl M3y4yeHHs K/IeTOK

3.6

KneTka Kak ILiefiocTHas >kuBas cuctema. OOIye TIpU3HAKW K/IETOK: 3aMKHYyTas HapyKHast
MembpaHa, Mosiekysbl JTHK Kak reHeTHUeCKHH armapar, CUCTeMa CHHTe3a Oenka

3.7

Turbl  KJIeTOK:  JyKapuoTHuUeckass U TpOKaproThdeckKas. OcCOOeHHOCTH  CTpOeHHs
MPOKApUOTHUECKOU KineTKH. KieTouHast creHka OakTepuii. CTpoeHHe 3yKapuOTHUECKOW KITeTKH.
(OCHOBHBIE OTJIMUUSI PACTUTETbHOM, )KUBOTHOW M TPUOHOMN KI€TKH

3.8

[ToBepXHOCTHbIE CTPYKTYDPhI KJIETOK - KJIeTOYHas CTeHKa, TIJIMKOKaJIUKC, WX (YHKIWU.
[Tna3maThyeckass MemOpaHa, ee cBoWctBa M (yHKOMU. IluTOrIa3Ma W ee  OpraHOH/bI
OnHOMeMOpaHHbIE OPraHOW/IBI KJIETKU: 3HjorIa3Matiuueckas ceth (II1IC), ammapar TosbmkH,
130COMBI. [10/TyaBTOHOMHBIE OpPraHoOWbl KJIeTKW: MUTOXOHJPHWH, IiacTuibl. IIponcxoxpenue
MUTOXOH/IpUH W TulacTuz. Bupapl tiactuj. HememOpaHHBIE OPraHOWbI KJIETKH: PHUOOCOMBI,
K/IeTOUHBIN IIeHTDP, PECHUYKH, KXTYTUKU. PYHKIMY OPraHOU/IOB K/IeTKU. BKiTtoueHust

3.9

SInpo - peryssiTOpHBIA LieHTp KieTku. CrTpoeHue siipa: siiepHas 000J10YKa, KapHOILIasMa,




XpPOMATHH, SIIPLIIIKO. XPOMOCOMBI

3.10

TpaHCIIOPT BelleCTB B KJIETKe

)KI/IBHEAEHTEIILHOCTB KJ/IeTKH

4.1

O6MmeH BellecTB, WM MeTabom3M. Accumuaanus (T1acTUYeCKUi 0OMeH) M AUCCUMMISILIVS
(oHepreTuueckuii 0OMeH) - /IBe CTOPOHBI €JMHOTO TIpollecca MeTabosmaMma. Turbel obMeHa
BeIleCTB: aBTOTPOGMHBIN U reTepoTpodHbId. Posib dhepMeHTOB B 06MeHe BeIleCTB U TIPeBpaIlieHUuH
SHEDPI'UU B KIIeTKe

4.2

doTocunTes. CBeToBas u TeMHOBas (asel poTocuHTesa. Peakiu dporocunTe3a. IddheKTUBHOCTD
dotocuHaTe3a. 3HaueHue (oTocHHTe3a A KU3HU Ha 3emse. BrusiHUMe yCIOBUEM cpefibl Ha
(boTOCHHTE3 M CIIOCOOBI TIOBBIIIEHHS] €r0 MPOAYKTUBHOCTH Y KY/IbTYPHBIX PaCTeHUH.
XeMocuHTe3. XeMOCHHTe3UpYIoIMe OakTepry. 3HaUeHHe XeMOCHHTe3a [I/Isl )KM3HU Ha 3emiie

4.3

OHepreTrueckiii oOMeH B KieTke. PacliervieHue BeIecTB, Bbljje/ieHHe W aKKyMyJIUpOBaHUe
SHepruu B KJeTKe. OTarbl SHepreTuueckoro obmena. ['ymkosmu3. BpokeHMe W ero BUZBL
KucopoiHoe OKHC/IeH e, WK KJIeToYHoe fibixaHue. D(deKTUBHOCTb SHepreTHyecKoro obMeHa

4.4

Peakiuy MaTpU4yHOTO cHHTe3a. ['eHeTnueckas nHpopmanus u JHK. Peannzauysi reHeTHuecKon
MHpOpMaLK B KieTKe. ['eHeTHYeCKWi KO/ ¥ ero CBOWCTBA. TpaHCKPUIILIVS - MAaTPUYHBIA CUHTE3
PHK. TpaHciasius - O6uocuHTe3 6enka. KogupoBaHWe aMHMHOKHCIOT. Posb pubocom B
ObriocuHTe3e Oeska

4.5

HexksieTounsle OpMBI >KU3HU - BUpYChl. Vcropust oTkpbiTusi BUpycoB (.. VBaHOBCKWMIA).
OCcoOeHHOCTH CTPOEHMsI U KM3HE/esITe/IbHOCTU BUPYCOB. Bakrepuocdaru. BonesHu pacreHui,
PKUBOTHBIX W 4ejlOBeKa, BbI3biBaeMble BUpycaMu. Bupyc ummyHogeduimra uenoeka (BUY) -
Bo30yauTens CITM da. ITpodwnakTrka pacipocTpaHeHusi BUPDYCHBIX 3a00sieBaHUiM

5 |PasMHOKeHMe ¥ MH/IMBHlya]bHOE Pa3sBUTHE OPTaHU3MOB

5.1 [KneTouHblii LMK, WM JKW3HEHHBIM LMK KiIeTKW. MHTepdasa u muTo3. Ilporeccel,
rpoTtekatoiiie B uHTepdase. Peruivkaiusi - peakijusi MarpuuHoro cuHte3a [JHK. CtpoeHue
XpOMOCOM. XPOMOCOMHBINA Habop - KapuOTHI. [WTIOWAHBIA W TalVIOWJHBIM XPOMOCOMHBIE
Habopel. XpoMaTtupl. LuTonornyeckve OCHOBBI Pa3MHOXKEHWSI M WHAWBUAYATBLHOTO Pa3BUTHUS
OpraHK3MOB.
[lenenue knetkd - muro3. Cragum murtos3a. [Ipoliecchl, TPOMCXOAAIIME HA Pa3HbIX CTaAWsAX
MUTO3a. Briosiornyeckuii CMbIC MATO3a

5.2

DopMbl pa3MHOXKEeHUs] OpraHu3MoB: Oecriosioe W mosoBoe. Buzpl Gecrionioro pa3sMHOXKEHUS:
nesileHNe Ha/[BOe, MOYKOBaHWE OZHO- W MHOTOKJIETOYHBIX, CIOpooOpa3oBaHHe, BereTaTHBHOE
a3MHOyKeHHe. VICKyCcCTBeHHOe KIIOHHPOBaHHMe OPraHM3MOB, €ro 3HaueHHe [1JIs CesleKIUu

5.3

[TosoBOE pa3MHOKeHHe, er0 OTJIUUMS OT Oecrosioro.
Meiio3. Craauu Mebiosa. [Iporjecchl, IPOMCXOAsIMe Ha CcTagusx mMeiio3a. [ToBeseHre XpoMOCOM
B Metio3e. KpoccuHrosep. brosiornyeckuii CMBIC U 3HaUeHHe Meiio3a

5.4

[ameToreHe3 - TMporecCc 0Opa30BaHUS TIOJNIOBLIX K/I€TOK Y JKABOTHBIX. Il0/IOBBIE JKesle3bl:
CeMEeHHUKHN U SINUYHUKU. O6paBOBaHI/Ie W pa3BHUTHE II0JIOBBIX KJ/IETOK - raMeT (cnepMaT0301/1,q,
SAI[eKIeTKa) - crepmaroreHe3 W ooreHe3. (OcCOOEHHOCTH CTpPOeHUs SUIEKIETOK U
criepmaro3ouioB. Omiogorsopenue. IlapTeHoreHes

5.5

VHuBUyabHOEe pa3BuTHe (OHTOTreHe3). JMOpUOHa/MbHOe pa3BuTHe (3MOpUoreHe3). OTarbl
SMOpPHOHATBLHOTO Pa3BUTHS Y MO3BOHOUHBIX >KUBOTHBIX: APOOJ/IeHNUE, TaCTPY/ISIUs, OpraHoreHe3.
[TocTaMOpHOHaMbHOE pa3BuTHe. THIMBI TIOCTIMOPUOHATBLHOTO DAa3BUTHS: TIPAMOE, HEeMpsMoe
(TuurHOYHOE). BiusiHWe cpefbl Ha Pa3BUTHE OPraHW3MOB; (haKTOPhI, CIOCOOHBIE BBI3LIBATH
BPOXK/I€HHbIE YPO/CTBa.

Poct u pasButve pacTeHuid. OHTOreHe3 L[BETKOBOIO pacCTeHUs: CTPOEHHEe CeMEeHH, CTaJuu

a3BUTHS
6 |HacnescTBeHHOCTL U M3MEHUMBOCTL OPTaHU3MOB
6.1 [[IpeameT u 3agaun reseTuky. Victopysi pa3sBUTHs FeHeTUKU. BK/iaJ pOCCUICKMX U 3apy6eKHbIX




YUEHBIX B pAd3BUTHE T'€HETUKU. METO,E[I:I TeéHeTHUKN1 (FHGPHAOHOFH‘{ECKHﬁ, HHTOFEHETHHBCKHﬁ,
MOJ'IEKYHHPHO-FEHETHQECKHﬁ). OcHOBHBIe TeHeTHMUeCKHe IIOHATHA. ['eHeTHueckasi CHMBOJIHMKA,
MCI10/Ib3yeMasda B CXeMdX CerI_I_]I/IBaHI/Iﬁ

6.2

3aKOHOMEepPHOCTU Hac/Ie[OBaHWs TIPU3HAKOB, ycTaHOBeHHble I'. MeHzenem. MoHorubpuaHoe
CKpelMBaHue. 3aKOH eAnHO00Opa3us TMOPUAOB MEPBOTO MOKOJeHus. [IpaBUIo JOMUHUPOBAHUS.
3aKOH paclieryieHusi TPU3HAKOB. ['WroTe3a uYKWCTOTHI TrameT. [loHOE U HerosiHOe
ITOMUHUPOBaHHE.

[IurnbpyuHOe  CKpelIvBaHMUe. 3aKkoH  He3aBUCHMMOTO  Hac/efIOBaHUSI  TIPU3HAKOB.
LIuToreHeTHUYECKHWE OCHOBBI [UTHOPHUIHOTO CKpEL[MBaHUs. AHa/IU3UDYIOIjee CKpelrBaHue.
Vcriosib30BaHMe aHAIM3UPYIOLETO CKPeIMBAHUS [I7Isl OTIpe/ie/ieHUsl TEHOTHUIA 0CO0H

6.3

CIieryIeHHOe Hacje/oBaHUe TIpr3HakoB. Pabora T. MopraHa Mo CIierjieHHOMY Hac/ie/[0BaHHIO
reHoB. HapyllleHue crerieHUss T'eHOB B pes3yJibTaTe KPOCCUHrOBepa. XPOMOCOMHasi TeOpUs
Hac/1eICTBEHHOCTU. ['eHeTHUeCcKue KapThl.

['eHeTka Imosia. XpPOMOCOMHOe OIpefe/ieHhe I10jla. AYTOCOMBI U IIOJIOBbIe XPOMOCOMBI.
['oMorameTHble ¥ rereporaMeTHble opranusMbl. HacsiejoBaHuve Npy3HAKOB, CLIEIJIEHHBIX C 110JI0M

6.4

l13MeHUMBOCTb. Bu/ibl M3MEHUMBOCTU: HeHac/le[CTBeHHass M Hac/lefCTBeHHas. Posb cpesbl B
HeHac/eCTBEHHOM H3MEeHUMBOCTH. XapaKTepucTMKa MOJAUGUKALIMOHHOW U3MeHUYHBOCTH.
BapuralloHHbII psiZi ¥ BapyvaljMoHHasi kKpuBas. Hopma peakuyu npusHaka. KosmuuecTBeHHble U
KauecTBeHHbIe IIPU3HAKU U MX HOpMa peaklivu. CBoiicTBa MOAU(HKALMOHHON H3MEeHUMBOCTU

6.5

HacieicTBeHHas1, WM TeHOTHUITUUECKasi, U3MeHUMBOCTb. KoMOMHATHBHAsS M3MEHUMBOCTh. Meiio3
1 TIOJIOBOM TIPOLIECC - OCHOBA KOMOWHATMBHOM WM3MEHUYMBOCTH. MyTalliOHHasi U3MeHUYUBOCTb.
Knaccudukanusi MyTaLuil: reHHble XpOMOCOMHBIE, TeHOMHbIe. JacToTa M MPUUMHBI MyTaL[Wil.
MyTareHHble ()akTOpbl. 3aKOH TOMOJIOTMUECKUX PSJOB B Hac/leACTBeHHOM n3MeHunBocTd H.JL.
Basuiosa

6.6

['eneTka uenoBeka. Kapuotun 4esioBeka. OCHOBHBIE MeTOABI T€HETMKH UeIOBeKa:
reHeaJioTUUeCKUl,  OJIU3HEIIOBBIM, I[UTOT€HEeTUUYEeCKUH, OHOXUMHUUYECKUH, MOJIEeKY/sSIpHO-
reHeTUueckuii. CoBpeMeHHOe Orpejie/ieHMe TeHOTHUIa: [IOJIHOTeHOMHOEe CeKBeHUPOBaHUE,
reHOTUITUPOBaHWe, B TOM uucie ¢ momoreto I1L[P-aHam3za. HaciencrtBeHHble 3aboseBaHuMst
uesoBeKa: TeHHble Oosie3HW, 06osie3HM C  HAC/TIE[CTBEHHOW  TPeZpacriofioyKeHHOCThIO,
XpOMOCOMHBIe 6ojie3Hd. COMaTHUecKHe W TeHepaTHBHble MYyTalu. [IpUHIUITBI 3/]0POBOTO
00pasa >KW3HW, NUArHOCTUKU, MPOMUIAKTHKH M JIeUeHUs TeHeTUUYeCKuX Oome3Hed. Memuko-
CeHeTUUeCKOe KOHCYJIbTMPOBaHUWe. 3HaueHue MeJULMHCKOM TeHEeTUKW B MpeAoTBpalleHUud U
/TleyeHNM reHeTUYeCKUX 3a00/1eBaHnI yeioBeKa

Cenekisi opraan3moB. OCHOBBI OMOTEeXHOIOTUN

7.1

Cenekuusi Kak HayKa M TIpoLlecC. 3apok/eHWe ce/leKUUd U JoMecTHKauusi. YdeHue H.U.
BaBuioBa 0 LeHTpPax TMPOMCXOXAEHUS W MHOroobpasust Ky/JbTYPHBIX pacTeHWid. LleHTpsI

ITPOUCXOXKAEHWA JOMAIIHUX XKUBOTHBIX. COPT, r1opoja, miTdaMm

7.2

CoBpeMeHHbIe METO/IbI Ce/IeKIMH. MacCOBBIN Y MHUBH/yabHbIA OTOOPBI B CEJIEKIUY PaCTeHUH

1 >)KUBOTHBIX. OlleHKa 9KcTephepa. B/IM3KopoICTBEHHOE CKpENUBaHME - UHOPUAUHT. UKcTasi TMHUS.
CkpelMBaHHe YMCTBIX MUHUH. ['eTepo3uc, unu rubpuaHas cuina. HepoacTBeHHOe CKpeIvBaHue -
ayTopuauHr. OTAaneHHas rTMOpUAM3aLus U ee ycriexy. VICKyCCTBeHHBIM MyTareHe3 v ToyueHne

MOJIMITJION0B. HOCTI/DKEHI/IH CeJIeKIINK1 paCTeHI/II‘/JI, JKMBOTHBIX 1 MUKPOOPT'daHHN3MOB

7.3

broTexHOIOrMsT Kak OTpacjlb  MPOM3BOACTBA. ['eHHas WHXKeHepus. OTalbl CO3[aHUS
pekomOvHaHTHOW [THK u TpaHCreHHbIX oOpraHu3MoB. KiertouHasi umxeHepusi. KieTouHble
KynbTypbl. MUKDOK/IOHaNbHOE pa3MHOXKeHHe pacTeHHd. KyioHMpoBaHHe BbICOKOTIPOAYKTHUBHBIX
Ce/TbCKOXO03HCTBEHHBIX OPraHU3MOB. JKOJIOTHUECKHWe U 3Thdeckue T1pobnsembl. T'MO -

reHeTH4YeCKM1 MO,E[I/ICI)I/IL[I/IPOBEIHHBIE OpraHM3MbI

[TpoBepsiemMble TpeOOBaHMUS K pe3yJibTaTaM OCBOEHUSI OCHOBHOM




obpa3oBarebHOM TiporpamMmel 11 Knacca

Kopg,
TpOBepsieMOro
pe3yJibTaTa

[TpoBepsieMble TIpeiMeTHbIE Pe3y/IbTaTbl 0CBOEHHsI OCHOBHOM 00pa3oBaTebHOMN
MpOrpaMMbI cpefiHero obirero obpa3oBaHus

1

CchopMUpPOBAHHOCTh 3HAHWKM O MeCTe W POju OWOJOTMM B CHCTEME Hay4yHOTro
3HAHWUS €CTeCTBEHHbIX HayK, B (HOpPMUDOBAaHWM COBPEMEHHOW eCTeCTBeHHO-
Hay4yHO! KapTHWHBI MUDAa U HAayyHOTO MHDOBO33DeHUs; O BKJaZile POCCUHCKUX U
3apyOeXXHBbIX YUEeHBIX-OMOJIOTOB B  pa3BuTHe OHOMOTHH; (PYHKIMOHAIBHOM
PaMOTHOCTU YesioBeKa /IJIsl pellleHHs )KU3HeHHBIX 3a/lau

YMeHHe pacKphiBaThb COZep)KaHWe OUOOrMYecKUX TEPMHUHOB W TIOHSTHU: BWZ,
Monynsitiyisi, TeHOMOH[, SBOIOLMS, JBWXKYyIIUe Ccubl (QakTopbl) 3SBOIOLUHU,
MpYCNoCO0/IEHHOCT, OPTraHW3MOB, BU000pa30BaHUe, 3KOJIOrHUecKre (DaKTOpBI,
DKOCHUCTEMa, TMPOAYLIEHThI, KOHCYMEHTbI, peAYIeHThbl, LeMd IHUTaHUS,
5K0JIOTHUEeCKast MpaMu/ia, OroreorieHos, buochepa

YMeHWe u3narath Guosornyeckrde Teopuu (3BOMOIMOHHAsA Teopus Y. [lapBuHa,
CUHTeTHYeCKasi Teopusi SBOJIIOLIMU), 3aKOHbI U 3aKOHOMEpPHOCTH (3apO/IbILLIeBOrO
cxoactBa K.M. Bapa, uepefoBaHusl I'7IaBHBIX HarpaB/ieHUM U TyTeil 3BOJIOLUU
A.H. CegeplioBa, yueHusi o 6ruocepe B./. BepHaiCcKOro), onpeaesTh TPaHULIbI
X NPYUMEHUMOCTH K YKUBBIM CHCTEMaM

YMeHUe BiaJileTb MeTO/aM{d Hay4yHOrO TI03HaHUsS B Ouonormu (HabmozeHuwe |
OIMCaHKe >XMUBBIX CHUCTeM, TIPOLIeCCOB U sIBJIEHWH; OpraHu3alysi W IpoBejieHHue
OVO/IOTMUECKOTO  SKCTIePUMEHTa,  BBIABIDKEHHe  TUIOTe3bl;  BbISBJ/IEHHE
3aBHCMMOCTH MeXJy HWCCIeJyeMbIMU BeJUUMHAaMU, OOBbsSICHEHHWEe TOTyUeHHBIX
pe3y/bTaTOB, MCII0/Ib30BAHHBIX HayUHBIX TOHSTHM, TEOPUM U 3aKOHOB; YMeHHe
e/1aTh BbIBO/Ibl HA OCHOBaHUHY MOIYUYeHHbIX Pe3yJ/bTaToB)

YMeHue BbI/Ie/IITh CYIleCTBeHHbIe TIPU3HAKU CTPOeHHsT OMO0/IOTMYeCKNX 00HeKTOB:
BU/IOB, MOMYJISALMHI, MPOAYLIEHTOB, KOHCYMEHTOB, PeyLIeHTOB, OMOreoLeHO30B U
SKOCHUCTEM;  OCOOEHHOCTM  TIPOLIECCOB  HAC/eACTBEHHOW  HM3MEHUMBOCTH,
ecTecTBeHHOTO 0TOOpa, BU000pA30BaHMs, TPUCIIOCOOJEHHOCTH OPraHW3MOB,
NeHCTBYSL SKOJIOTMYeCKUX (haKTOPOB Ha OpPraHU3MbI, TIepeHOCa BEILeCTB U MOTOKa
SHEPrMM B SKOCHCTEMAaxX, AHTPOIOTeHHBIX HM3MEHEHHWH B 3KOCHCTeMaX CBOeH
MeCTHOCTH, KPYrOBOPOTA BeLeCTB ¥ OMOre0XMMHUUECKUX LIMKJIOB B Ouocdepe

YMeHUe TIPUMEHSITb TIOMyueHHble 3HAHUS [y OOBSICHeHUs] OHOIOTHUeCKUX
MpOLIECCOB U SIBJIEHWM, [/ MIPUHATHS MPaKTUUeCKUX pellleHW B TMOBCeHEeBHOMN
DKM3HH B Ie/isiX obecrieueHusi 0e30MacHOCTH CBOEro 3[0POBbSI W 3[0POBbS
OKPY>KaroILUX JIFOZeH, CoOJI0ieHNsI HOPM TPaMOTHOTO TIOBeZIEHHsI B OKPY KaroIe
MPUPOJHONM CpeZie; TIOHMMaHWe HeoOXOJVMOCTH WCIIO/B30BaHUsl JOCTHKEHUN
COBpPEeMeHHOM OMO0JIOTHH [I/1s1 pALIMOHA/IbHOTO MPUPO/IOTIO/IH30BaHHS

YMeHHe pelllaTh 3/eMeHTapHble OHONOTHYeCKHe 3a/laud, COCTAaBJ/SATH CXEMBI
[epeHoca BelleCTB Y SJHEPTMM B 9KOCUCTeMaX (Lieny MUTaHus)

YMeHHe BLITIO/HATE JJabopaTopHbIe W MpakTUUYeCcKre paboTel, cob/r04aTh MpaBUia
rpu paboTe ¢ yueGHBIM 1 TaDOPATOPHBIM 000PYA0BaHUEM

YMeHMe  KDUTWYECKM OLeHWBaTb W HWHTEPIPeTHpPOBaTh  HMHGOpMALWIO
OHOIOrMYecKoro Cofep)kaHWsi, BKJIFOUAIOIIYIO IICeBJOHAyYHble 3HaHWUS U3
Pa3MUUHBIX ~ WCTOUHUKOB (CMU, HayyHO-TIOMYJIIpHbIE  MaTepuaribl);
paccMaTpuBaTh  r/00asbHble  9KOJOrMYecKHe Tpo0jeMbl  COBPEMEHHOCTH,
(hopMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYHO MO3ULIUI0
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YMeHHe co3/aBaTh COOCTBEHHBIE MMChMEHHBbIE W yCTHBIE COOOIeHUs, 0000Iast

Ouosiorueckyto  MHGOOPMAILIMI0 W3 HECKOJBKWUX  WCTOYHHUKOB, TPAMOTHO




MICII0JIb30BATh TTOHATUMHBIN afriapat buroorun

ITpoBepsieMbie 3/1eMeHTHI cofepskaHus (11 kmacc)

Koz

ITpoBepsieMbili 3/IEeMEHT COflepXKaHUsI

DBO/IIOLIMOHHAST OHOJIOrUs

1.1

JBOJIIOLIMOHHASI TEOPUS U ee MECTO B OMOJIOTHH.

CBuUzeTeNIbCTBA 3BOJMIOLMU. [laneoHTONOTHYeCKHe: TIOC/Iel0BaTeIbHOCTE TIOSIBJIEHUS] BUZIOB B
Ma/leOHTO/IOTUYECKOW JIETOTINCH, TiepexoJHble QopMbl. buoreorpaduueckie: CXOACTBO U
paznuuve ¢ayH U (Qop MaTepUKOB M OCTPOBOB. DOMOpPUOJ/IOTHUECKHE: CXOACTBA W pa3iuus
PMODHOHOB pa3HbIX BHAOB TM03BOHOYHBLIX. (CpaBHUTETBEHO-aHATOMUUECKHUE: TOMOJIOTUYHEIE,
AHa/IOrMYHbIe, PyAUMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKY/ISpHO-OMOXUMHUYeCKHe: CXO/CTBO
MeXaHW3MOB HaC/Ie[CTBEHHOCTH ¥ OCHOBHBIX MeTab0/IMuecKuX MyTel Y BCeX OPraHn3MOB

1.2

OBosoroHHasi Teopusi Y. dapeuHa. IIpeAmnocbuiki BO3HUKHOBEHHS [JapBWHHU3Ma. [IBIDKyIUe
CWJIbl 3BOJIIOLMUA BHUAOB Ti0 [lapBuHY (M30bITOUHOE pa3sMHOXKEHWe TIpU OrpaHUuYeHHOCTH
eCypCOB, HeorpeiefieHHasi U3MeHUMBOCTb, 60pb0a 3a CyljeCcTBOBaHKe, eCTeCTBEHHBIN 0TOOD)

1.3

CunTteTrueckasi Teopusi 3Boyouuu (CT3) ¥ OCHOBHBIe ee TIONMOXKeHUsS. MUKDPO3IBOTIOLIUSL.
[Tonynsiiyis Kak eJUHNLIA BUZA U 9BOJIOLUU

1.4

IBrokyiie cunibl  (dakTopbl) SBOMIOLMM BUJOB B TpUpoje. MyTal[MOHHBIM Tpoljecc U
KOMOWHAaTHBHAs U3MEHUMBOCTb. [1OMy/ISILIMOHHBIE BOJTHBI U /ipetic reHOB. V30/1A1[1s U MUTPALUs.
[EcTecTBeHHbBIN 0TOOP - HapaB/IskOIIMI (hakTop 3BOMOIMKU. POPMBI eCTECTBEHHOI'0 0TOOpa.
[Tpricroco6/IeHHOCT OPraHM3MOB Kak pe3y/bTaT SBOJIIOLUW. [IpyMephbl MpUCTIOCO0/eHn Y
OpraHu3MoB. ApoMop(d 03kl M UAMOa ATITALH.

Bug u  BugooOpazoBanwe. Kputepum Bupa. OcHoBHble GoOpMBI  BUI000pa30BaHUS:
reorpadryeckoe, 3KOJOTHIECKOE

1.5

MakposBostors.  Dopmbl  3BomOLMH:  (DUIeTHUeCKas, [AVBepreHTHas, KOHBepreHTHas,
napasiesibHasi. HeobpaTuMOoCTh 3BOJTIOIUN

Bo3HMKHOBEHHeE 1 pa3BUTHE )KM3HU Ha 3emiie

2.1

/loHayuHbIe MpeCcTaB/IeHUsI 0 3apOXKJAEHUHU XHU3HU. HayuHble runoTe3sl BOSHUKHOBEHUS YKU3HU
Ha 3emsie: abuoreHez W TAHCHEPMMs. XHUMHWUECKas 9SBOJIOLUS. ODKCIIePUMEHTaIbHOe
MoTBEPXKJEHHe XUMHWUYECKOH 9BosolMK. HauaibHble 3Tambl  OHOOrMYECKOH SBOJIFOIMH.
['unote3a PHK-mupa. IlepBhie kieTky 1 ux 3Bo/moLusA. @OpMUpOBaHHE OCHOBHBIX PYIII KUBBIX
OpraHr3MOB

2.2

PasBuTHe )XH3HU Ha 3emie 10 3paM U nepuojaM. KaTtapxeii. Apxelickasi U poTepo30McKasi pbl.
[Taseo30iickast 5pa U ee TMEPUOAbI: KeMOPHICKWM, OPJOBUKCKUM, CUIYPUHMCKWH, [JEBOHCKHH,
KaMeHHOYTO/IbHbIN, TTepMCKUI. Me3030iicKasi 3pa U ee Mepruo/ibl: TPUACOBBIM, FOPCKUM, MeJTIOBOM.
KaitHo30liCKasi 3pa W ee TIepUOAbL: TIaJleOreHOBLIN, HEOTeHOBLIM, aHTPOIOTE€HOBBIM.
XapakTepucTMKa KiWMaTra U TeoJIoTUYecKUxX TipoueccoB. (OCHOBHBIE 3Talbl SBOJIIOLUAU
PACTUTEILHOTO W JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHHH U >KUBOTHBIX. [losiBleHue,
acL[BeT ¥ BbIMUPAHUe IPYII )KUBbIX OPraHU3MOB

2.3

Cucrema OpPraHMYeCKOro Mrpa Kak OTpa>keHHe 3BOJIIOLIMH. OcHOBHBIE CHCTeMaTUUecKue TPYyIIIIbI
OpPraHM3MOB
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OBOJTIOLMST Ue/ioBeKa. AHTPOMOJIOTHs KaK Hayka. Pa3BUTHe MpeACTaB/IeHUH O TIPOMCXOXK/EHUH
uesioBeka. MeTo/ibl U3yuyeHUsi aHTporioreHe3a. CXOJCTBa U Pa3IMuusl YelOBeKa W >KUBOTHBIX.
CrcTeMaTHyecKoe TI0JI0KeHHe YesioBeKa.

TBrkyie cuibl ((pakTopel) aHTpororeHe3a. HacieacTBeHHass M3MEHUMBOCTh U €CTECTBEHHBIN
ot60p. O61IecTBeHHBIN 00pa3 )KU3HW, U3TOTOBJIEHUE OPYAUN TPY/a, MBIIIJIEHHE, PeUb

2.5

OcHOBHBIE CTaJV W BE€TBU 3BOJIFOLIMH YE€/IOBEKd: dBCTPAJIOINIMTEKH, Yenopek YMEHLIﬁ, YenoBek




npsMoxosiuii, YesnoBeK HeaHAepTanbCKui, YesoBek pa3yMHbIM. HaxoJKu HCKOMAeMbIX
OCTaHKOB, BpPeMsl CYIL[eCTBOBaHUs, 00/1aCTh pacmpocTpaHeHusi, 00beM rojI0BHOTO Mo3ra, 0bpa3s
PKU3HW, OPYAUs

2.6

UenoBeueckue packl. OcHOBHbIe OoOsbllie pachkl: eBpOTeOWAHAas (eBpasuiickas), Herpo-
aBcTpasioupHasi  (9KBaTopHWasbHasi), MOHTONOMAHas  (a3uUaTCKO-aMepuKaHcKast).  UepTbl
MpYCIOCO0/IEHHOCTH  TIPeACTaBUTeeld UeioBeUeCKUX pac K YCIOBUSM  CYIIeCTBOBaHMS.
EnvHCTBO YesioBeyeckrx pac. Kputuka pacusma

OpraHusMbl U OKpy»Karoliasi cpesia

3.1

OKoJ/IorMs KaK HayKa. 3ajiaud U pasfesibl 5KoJorud. MeTopl 35KOJ0IMYecKUx UCCIe[0BaHUM.
OKosIornueckoe MUpoBo33peHHe. Cpefibl 0OMTaHHSI OPraHW3MOB: BO/JHasl, Ha3eMHO-BO3/yIIIHas,
royBeHHasi, BHyTPUOpPraHU3MeHHast

3.2

Okosnoruueckre  ¢akropbl. Knaccudukanysi  sKosmorndeckux — (akTopoB:  abHOTUYeCKHe,
OUOTHUeCKHe U aHTPOTOTreHHEbIe. [lefiCcTBHe IKOIOrMUecKUX ()aKTOPOB Ha OPraHU3MbI

3.3

IAGroTrueckre (haKTOpBI: CBET, TeMIlepaTypa, BaaKHOCTb. DoTonepuogu3M. IIpucrnocobieHus
OpraHu3MOB K JeHCTBHIO abMoTHUeCKHX (akTOpoB. Brosornueckrie puTMbl

3.4

bruoTnueckye ¢akTopbl. Buipl OMOTHUECKUX B3aUMOJEHCTBUN: KOHKYDPEHIUS, XHUIIHAUYECTBO,
MapasuTU3M, MYTyajau3M, KOMMeHCanu3M (HaxjieOHHuUecTBO, KBapTHPAHTCTBO), aMeHCasMU3M,
HelTpaan3M. 3HaueHWe OMOTHUECKMX B3aWMMOJENCTBUIN /s CYyL[eCTBOBaHMS OPraHU3MOB B
MPUPOJHBIX COODIIecTBaxX

3.5

DKO/I0ruuecKue XdPAKTEePUCTHUKU TIOITYJIALINN. OCHOBHBI€ TI0Ka3aTenau MOMnyJ/aialuun: YUCJI€EHHOCTD,
[/IOTHOCTb, PpOXOa€MOCTb, CMEDPTHOCTL, IIpUPOCT, MHIDALIAA. I,Z[I/IHEIMI/IK(:I UHNC/I€HHOCTHU
[TOITYJ/IALIMU U €€ peryJ/dnns

COOGLL[ECTBEI 1 3KOJIOTHYeCKHe CHUCTeMbI

Coo011iecTBO OpraHu3MoB - OuoleHo3. CTPYKTyphl OWOLleHO3a: BUIOBasi, TPOCTPAaHCTBEHHas,
Tpodmueckas (nuieBasi). Buabl-gomuHanThl. CBsi3u B OHOLIeHO3€

4.2

OKosoruueckne cucteMsl (9Kocucrembl). IloHatwe 06 53KocuctemMe U GHOreorieHo3e.
DyHKIMOHA/IbHbIE KOMIIOHEHThl 3KOCHUCTEMbl: IPOAYLIEHTbI, KOHCYMEHThbl, DeZYLieHThL
KpyroBopoT BelljecTB M IOTOK SHeprud B 3kocucreMme. Tpoduryeckue (muileBble) ypOBHH
pKocucTeMbl. [luimjeBble Ienmd ¥ ceTd. OCHOBHBIE TIOKa3aTejd SKOCHCTEMbL: Ouomacca,
MPOAYKLMs. OKOJOTHUeCKWe THpaMUJbL: TPOAYKLMH, UHCJIeHHOCTH, Onomacchl. CBo¥cTBa
5KOCHCTEM: YCTOMUMBOCTh, CaMOperysiius, pa3surue. Cykieccust

4.3

[IpripojHble  3KOCHUCTEMBbl. OKOCHUCTEMbI 03ep M peK. OKOCHCTeMa XBOWHOIO WU
[IPOKOIMCTBEHHOTO Jieca.

IAHTDOTIOTe€HHBIE  3KOCHCTEMBI. ATPO3KOCHCTeMBbI. YpOo3KocucTeMbl. Buosoruueckoe U
X035 iCTBEHHOE 3HaYeHHe arpo3KOCHCTeM U ypOOIKOCHUCTEM.

buopasHoobpa3sue Kak (akTop ycroduuBocTH 3KocucteM. CoxpaHeHHWe OHONIOrMYecKOro
a3Hoobpas3us Ha 3emiie

4.4

Yuenne B.J. BepHapckoro o 6uocdepe. I'paHuibl, cOCTaB U CTPyKTypa Ouocdepsl. JKuBoe
BerjecTBO ¥ ero QyHkuun. OcobeHHOCTH OuWocdepsl Kak T/100aTbHONW  KOCHUCTEMBI.
/lMHaMUUyeckoe paBHOBecHe U oOpaTHas CBsisb B Ouocdepe. KpyroBopoThl BelIeCTB U
OHoreoXMMHUeCKHe IWK/IBI 37IeMeHTOB (YIiaepofa, a3oTa). 30HaIbHOCTb O6uocdepbl. OCHOBHBIE
OVOMBI Cy1H

4.5

UenoBeuectBo B Oumocdepe 3eman. AHTpoToreHHble W3MeHeHUs1 B Ouocdepe. I'nobanbHbIe
HKOIOTHUecKre 1pobiemsbl.
OcHOBa palMIOHA/JILHOTO ~ YIIpaB/ieHWs] TPUPOJHBIMK pecypcaMd W WX HCIO0JIb30BaHMe.

OCTIKeHHsI OMOJIOTUH ¥ 0XpaHa IPUPOJBbI




120.9. /Ina mipoBefieHUs] eUHOTO rOCyJapCTBEHHOrO 9K3aMeHa 1o Ouojoruu (manee - EI'D mo
O10/I0rMM) UCTIOb3YyeTCs TiepeueHb (KoAu(uKaTop) rpoBepsieMbIX TpeOOBaHMM K pe3ysbTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbI CpeiHero o01ero 06pa3oBaHus ¥ 3/IEMEHTOB COZePKaHUsl.

ITpoeepsiemble Ha EI'D no 6uosoruy TpeboBaHus
K pe3yJsibTaTaM OCBOEHHsI OCHOBHOM 00pa30BaTe/IbHOM TPOrpaMMBbl
cpeaHero o0Iero oopasoBaHUs

Kop [TpoBepsieMble TPeOOBaHMS K MPEAMETHBIM pPe3y/ibTaTaM OCBOEHHsS] OCHOBHOM
TIPOBEPSIEMOTO obpa3oBareIbHOM TIPOrPaMMBI CpeiHero o611iero o6pa3oBaHuUs
TpeboBaHUs
1 CdopMHUPOBaHHOCTh 3HAHUI O MeCTe U PO OHOJIOTUM B CUCTEME eCTeCTBEHHBIX

Hayk, B (hOpMHPOBaHUM COBPEMEHHOUW eCTeCTBeHHOHAayUYHOW KapTWUHBI MHpa, B
MO3HAHMM 3aKOHOB TIPUPOZLI U pelIeHNH >KU3HEHHO Ba)KHBIX COLMA/IbHO-
STUUECKUX, SKOHOMHUECKHX, YKOJOTUUECKUX TpobJieM yesioBeuecTBa, a TakKe B
pellleHNY BOIPOCOB PAL{MOHATLHOTO TIPUPOZOIO/Ib30BaHus, B (OPMHUPOBAHUU
[IeHHOCTHOTO OTHOLLIEHHs! K TIPUPOJie, 00IIeCTBY, UesoBeKy; O BK/IaJie pOCCUHCKUX
1 3apyOeXKHBIX YUEHBIX - OMOJIOTOB B Pa3BUTHE OMOJIOTHH

2 BrageHvie cucTeMOM 3HaHWM 00 OCHOBHBIX MeTO/aX HAy4YHOTO I[103HAHWS,
MCII0/Tb3YeMbIX B OMOJIOTMUECKUX HCC/Ie[JOBAHUSIX KUBBIX 00BEKTOB U 3KOCHUCTEM
(omMcaHue, W3MepeHHe, TpOBeJieHHe HabO/IoeHHH); crocobaMy BBIIBIEHUS U
OLIEHKH aHTPOTIOT€HHBIX U3MeHeHUH B TIPUPO/Ie.

YMeHUe BBIZIBUTaTh TUMOTEe3bl, IPOBEPSATH MX JKCIIePUMEHTaTbHBIMUA CPe/ICTBAMH,
(bopMyMpysi Llefb UCCTe[OBAaHUs, aHAIM3UPOBATh IOJMyYeHHbIe pe3y/bTaThl U
nes1aTh BHIBO/IBL.

BuIsiBlIeHNe 3aBUCUMOCTH MeXAy WCC/IelyeMbIMA BeWYMHAMH, OOBSICHEHHe
MOTyUeHHBIX Pe3y/bTaToB W (HhOpMy/IMpOBaHWE BBLIBOJIOB C HCIIO/IB30BAaHUEM
HayUYHBIX TOHSTHUI, TEOPUI U 3aKOHOB

3 YMeHUe BaJileTb CHUCTeMON OHOJIOTMUeCKWX 3HAHWM, KOTOpas BKIIIOYAeT:
OCHOBOTIO/IAraromye 6HOIOrnuecKre TEPMUHBI U TTOHATHSL (PKU3Hb, K/IeTKa, TKaHb,
OpraH, OpraHuW3M, BHJ, TOMYJANWA, SKOCUCTeMa, OuorieHo3, Ouocdepa;
MeTaboM3M, TOMeOoCTa3, K/IeTOYHbIM  HMMYHUTET, OHOCHHTEe3  0Oesika,
OvoronMMepsl,  JUCKPeTHOCTb,  CaMOpEeryJisiliusi,  CaMOBOCIIPOM3Be/leHue,
Hac/1e,CTBeHHOCTb, U3MEHUYHNBOCTb, SHEPr03aBUCHMOCTh, POCT U pa3BUTHE);
Ovionormueckre Teopuu: KiertouHass Teopus T. IlIBanHa, M. Illneiimena, P.
BupxoBa; K/IOHa/IbHO-CeJIeKTUBHOTO uWMMmyHurerta II. Opmux, N.M. MeuHukosa,
XPOMOCOMHasg Teopusl HacaefCTBeHHOCTH 1. MopraHa, 3aKOH 3apObIIIeBOrO
cxogcrea K. bapa, ssomonuonHas teopust Y. [JapBuHa, CUHTeTUUYeCKas TEOpHs
SBOJIIOLMYM, Teopusi aHTporioreHe3a Y. [lapBuHa; Teopusi OuoreorjeHo3a B.H.
CykaueBa; yueHrie H.J1. BaBuioBa 0 1jeHTpaXx MHOT000pa3usi ¥ TIPOMCXOXKIEHHS
KyJIbTYpHBbIX pacTeHud, ydeHue A.H. CeBeprioBa 0 MNyTaX W HarpaB/eHUsX|
SBosforuY, yueHue B.J. BepHagckoro - o 6uocdepe); 3akoHbI (eArHOOOpasus
[MOTOMKOB IIEPBOrO IOKOJIEHWs, pacllelIeHus] TPU3HAKOB, He3aBHCHMOI0
Hac/1e,0BaHMA NMPU3HAKoB ['. MeHzens; ClLieneHHOro Hac/lefloBaHus NIPU3HAKOB 1
HapylleHusl cLervleHus TreHoB T. MopraHa; TIOMOJIOTMYeCKUX PsSfioB B
Hac/1e,CTBeHHOU u3MeHuYrBOCTH H.J. BaBuioBa; reHeTH4YeCKoro paBHoBecHs k.
Xapau u B. BaiiHGepra; 3apogemieBoro cxozcrBa K. Bapa; GuoreHeTHueckuid
BakoH 3. ['ekkens, @. Mronnepa);

MPUHLIMIIEI (UMCTOTHI FaMeT, KOMIIJIEMEHTapHOCTH);

npaBuia (MuHuMyMa FO. JTnbuxa, SKOI0rHUecKoi mMpaMupl unces, 6oMacchl 1
SHEPrun);




rurioressl (KoarjepBaTHo A.M. OmapuHa, nmepBudyHoro OynboHa k. XonjeiiHa,
Mukpocdep C. Pokca, pubosuma T. Uek)

YMeHUe peniatb TIIOWCKOBBIE buoioruueckye 3a4a4y; BbIAB/IATE IIPUYMHHO-
C/IeACTBEHHbIE CBA3M MEXAYy uUCCIedyeMbIMU OMOIOrMYeCKUMU O6’bEKTaMI/I,
rpoLecCcaMr MW ABJIEHHUAMM; [e€/1laTb BbBIBOJAbI W TIIPOTHO3bI Ha OCHOBAHUH
10/Iy4Y€HHBIX Pe3YyJ/IbTaTOB;

COCTaBJ/IATb T'€HOTUIIMYECKHME CXe€Mbl CKpelWBaHWA [OJiId Ppa3HbIX THIIOB
HaC/ie10BdHNMS IMTPU3HAKOB Yy OPI'aHHU3MOB, COCTaBJ/IATh CXe€MbI [TepeH0Ca BelljeCTB U
SHEPI'vr B SKOCHCTEMAX (I_IEI'II/I MUTaHNs, MALLEeBbIe CETI/I)

YMeHUe yCTaHaB/IMBaTh B3aWMOCBSI3M MEXAY CTPOeHHeM U (YHKLIUSMU:
OpraHOWZIOB, KJ/IETOK PpasHbIX TKaHed, OpraHaMd U CHUCTeMaM{d OpraHoOB Y
pacTeHMl, KMBOTHBIX U YelOBeKa; MeXK/Iy JTaraMd oOMeHa BeILeCcTB; 3TaraMu
K/IeTOYHOT'O 1IMK/Ia U )KU3HEHHBIX [[UK/IOB OPTaHW3MOB; TarlaMi SMOPHOHAIEHOTO
Pa3BUTHS; TEHOTUTIOM U (PEHOTHUTIOM, (DeHOTUIIOM ¥ (haKTOpaMH CpeZibl 00UTaHWUS;
MpoLjeccaMyd 3BOMIOLUY; [JBIKYIUMHA CHJIAMH aHTPOIIOreHe3a; KOMIOHEeHTaMH
a3/IMUHbIX 9KOCHCTEM U MPUCTIOCOOIeHUSMH K HUIM OpraHU3MOB

YMeHUe BbIJIe/ISTh Cyl[eCTBEHHbIe TTPU3HAKU:

CTPOEHWsS] BUDPYCOB, KJ/IETOK TIDOKAPHOT M JYKApUOT; OJHOK/JIETOYHBIX U
MHOTOK/IETOUHBIX OPraHHM3MOB, BU/IOB, OMOTEOI[eHO30B, SKOCUCTEM M OHochepsr;
CTPOEHHSI OPTaHOB U CUCTEM OPraHOB PaCTeHUH, XKUBOTHBIX, Ue/IOBEKA; TIPOLIeCCOB
PKU3HeIesITe/TbHOCTH, TIPOTEKAIOI[UX B OpraHW3MaxX pacTeHWH, >XUBOTHBIX U
uesioBeKa, OHONOTHYECKHWX TpolleccoB: oOMeHa BeljecTB  (MeTabomm3M),
MHpOpPMAI[UM U TIpeBpallleHus] JHEepPrud, OpoXKeHWs, aBTOTPOQHOTO W
reTepoTpoHOT0 TUIIOB TUTaHKs, (OTOCUHTe3a U XeMOCHHTe3a, MUTO03a, Melio3a,
raMeToreHe3a, 3MOpHOreHe3a, TMOCTIMOPHOHAILHOTO DPA3BUTHS, Pa3MHOKEHUS,
MHAVBU/ya/JIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJENCTBUSI TeHOB,
reTepo3uca; eMCTBUI UCKYCCTBEHHOTO 0TOOpPA, CTAOM/TU3UPYIOIIET0, IBIKYIIETO
11 pa3phIBalOIIero eCTeCTBEHHOTO 0TO0PA; a/IONAaTPUYeCKOr0 U CUMITAaTPUUYeCKOTO
BHZI000pa30BaHus; BAWSHUS ABWKYIIUX CUT BOTIOLUM Ha FeHO(MOH/ TOMyJISAIUH;
MpYCTIOCO0/IEHHOCTH OPraHU3MOB K Cpejle 0OWTaHWs, YepeJOBaHUsI HarpaB/IeHUHA
HBOJTIOLIMH; KPYTOBOPOTA BEI[ECTB M MOTOKA SHEPTHHU B IKOCHCTEMAX

CchopMHUpPOBaHHOCTb YMEHHSI BBIJENISITh CYILIeCTBeHHble TIPU3HAKW BHUPYCOB,
K/IETOK IMTPOKAPUOT U 3YKAPHUOT, OJHOK/JIETOUYHbIX 1 MHOI'OK/IETOUHBIX OPrdHHU3MOB,
BI/I0B, OMOTe0IIeHO30B U YKOCUCTEM; 0COOEHHOCTH TPOL[eCCOB 0OMeHa BeIeCcTB U
MpeBpallleHdsi  JHepruM B KieTke, (OTOCHMHTE3a,  IUIACTUYECKOTO U
SHEPreTUUeCKoro oOMeHa, XeMOCHHTe3a, MHTO03a, Mel03a, OIUIO[0TBOPEHMS,
[Pa3BUTUS U Pa3MHOKeHHsl, UHAUBUAYAIbHOTO Pa3BUTHSI OpraHu3Ma (OHTOreHe3a),
0OpLOBI 32  CYI[eCTBOBaHWE, €CTECTBEHHOrO 0TOopa, BHA00Opa3oBaHus,
MpUCTOCOO/IEHHOCTH OPraHW3MOB K CpeZie OOWUTaHUs, BJIUSHUA KOMIIOHEHTOB
PKOCHCTEM, aHTPOIIOT€HHBIX W3MEHeHHII B SKOCHCTeMax CBOeH MeCTHOCTH,
KDPYTrOBOpOTA BeIl[eCTB U NpeBpallleH st 3Hepruu B buocdepe

YMeHUe  WCIOb30BaTh  COOTBETCTBYIOIHME  apryMeHTHI, OHOIOTHUYeCKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY AJIs1 [lOKa3aTe/lbCTBAa POJCTBA OPraHM3MOB pasHbIX
CHCTeMaTHYeCKHUX TPYTIIT; B3aMMOCBSI3M OPraHW3MOB U Cpe/ibl 00MTaHus; eJUHCTBA
UesloBeueCKMX pac; HeoOXOAWMOCTH 3710pOBOTO 00pa3a J>KW3HH, COXpaHeHHs]
pa3Ho00pasusi BUZOB M KOCHCTEM KaK yCIOBHsI COCYIIeCTBOBAHMS TPUPOJBI U
uesi0BeYeCTBa

YMeHue KPpUTHUYECKU OLI€EHMBATH I/IHCbOpMaL[I/HO 610JIOrMYeCKOro COJEep>XKaHus;
MHTEPIIPETUPOBATE STUUECKKE aCIIEKThI COBPEMEHHBIX I/ICC]'[e,E[OBaHI/II\/‘I B 61/IOJ'IOI‘I/II/I,

MeJHLIrHe, 6HOTEXHOJ'[OFI/II/I; paCcCMaTpUBATH riobabHbIe JKOJIoOrnyeckue




HpO6]IEMbI COBPEMEHHOCTH, (bOpMI/IpOBaTb 10 OTHOLIeHHWIKO K HHUM CO6CTB€HHy1-O
ITO3MLIIO

IlepeueHb 3/1eMeHTOB COZlep>KaHus, poBepsieMblxX Ha EI'D
o 6uosioruu

Kop

[TpoBepsieMblil 3/1eMeHT COZleprKaHusl

brosiorust Kak Hayka. JKuBble CUCTEMBI M UX U3yUYeHHe

1.1

CoBpeMeHHast OWOJIOTHSI - KOMIUIEKCHasi HayKa. Buosiormueckue HayKu M HW3ydaemble WM
npo6sieMbl. dyHAaMeHTaIbHbIE, IPUKIIA/IHBIE 1 TIOUCKOBbIe HAYUYHBIE MCC/Ie/0BaHNs B OHO/IOTHH.
3HaueHue OuosorMd B (OPMHUPOBAaHWM COBPEMEHHOW eCTeCTBeHHO-HAYUHOM KapTHUHBI MHpa.
[Tpodeccun, cBsizaHHble ¢ OWosorveill. 3HaueHHWe OWONOTMM B TIPAKTUUECKOM /1eSITeNMbHOCTH
uesioBeKa: MeJMLIMHe, CeJIbCKOM XO03sIMCTBe, TPOMBILLIZIEHHOCTH, OXpaHe TPUPOJbI

1.2

DKviBble cucTeMbl Kak TipefMeT u3yueHUs Owiosiornd. CBOWCTBA JKUBBIX CHCTEM: €IUHCTBO
XUMMUECKOT0 COCTaBa, [AUCKPETHOCTb U L[eJIOCTHOCTb, CJAOXKHOCTb U YTIOPSAOUYEHHOCTh
CTPYKTYpBl,  OTKDBITOCTb,  CAMOOpraHM3allds, CaMOBOCIIPDOM3BeJieHWe,  pa3fpakUMOCTh,
113MEeHUYMBOCTh, POCT U pa3BUTHE.

Y POBHM OpraHu3al[iM >KUBBIX CUCTEM: MOJIEKY/ISIPHBIM, KIeTOUHbINA, TKaHeBbIM, OpraHu3MeHHBbIH,
MOMY/ISILIUOHHO-BUAOBOM, 3KOCUCTeMHBIN (OuoreoneHoTuueckuil), O0wocdepnbiii. IIporeccsr,
MDOUCXOASIINEe B JKUBbIX cucTeMaxX. OCHOBHble TIpM3HAaKW >kuBOro. JKu3Hb Kak ¢opma
CYI1eCTBOBaHHsI MaTepuu

1.3

Metogbel Ouosorueckod Hayku. HabsmiopeHue, m3MepeHue, SKCTIIePUMEHT, CHCTeMaTH3aLysl,
MeTaaHamm3. [loHsThe O 3aBUCMMOM W He3aBUCUMOK mepeMeHHOW. IlnaHupoBaHue
pKcriepuMeHTa. ITocTaHOBKa M MpoBepka rumnote3. HyneBas rumotesa. IToHsATHe BLIOODKU U ee
mocToBepHOCTh. Paszbpoc B Ouosornueckux faHHbIX. OlLleHKa /[JOCTOBEPHOCTH MOTyYeHHBIX
pe3ybTaToB. [IpUUMHBI MCKa)KeHUs] pe3yJ/bTaTOB SKCrepuMeHTa. [loHATHe CTaTUCTUUECKOTro
TecTa

KneTka Kak 61oiornueckast CcTeMa
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KreTka - cTpyKTypHO-(DYHKIIMOHAIbHAST eIUHULIA >KUBOTO. VICTOpHUST OTKPBITHSI KIeTKU. PaboTh
P. I'yka, A. Jlerenryka. Knetounasi Teopus (T. [lIBanH, M. IlneiineH, P. BupxoB). OcCHOBHbIe
[10/10’KeHUsI COBDEMEHHOU KJIETOYHOM TeopuHu.

MeTo/1bI MOJIEKY/ISIDHOM U K/IeTOUHON 6HUOI0TUY: MUKPOCKOTHS, Xpomartorpadusi, 3meKTpodopes,
MeTo/] MeueHbIX aTOMOB, frddepeHLIManbHOe LIeHTpU(yrupoBaHye, KyJbTUBUPOBaHUE KIETOK

2.2

XUMHUYecKrdil cocTaB K/aeTKW. Makpo-, MUKpPO- U y/IbTpaMUKpPO3/7eMeHThl. Bosia 1 ee posb Kak
pacTBOpUTeNs, peareHTa, YydyaCcTWe B  CTPYKTYpDUPDOBaHWM  KJIeTKH, TerIOperyJsiLyu.
MuHepasbHbIE BellleCTBa KJIeTKU, UX OHojIornueckast pojib. Posib KaTHOHOB ¥ aHHOHOB B KJIETKE.
bronoruueckre mosmuMepsl. benkd. AMHUHOKHCIOTHBIN cocTaB 6enkoB. CTPYKTyphl OenKoBOM
Monekynbl. IlepBuuHasi CTpyKTypa Oesika, TenTHHasi CBf3b. BrTopuyHas, TpeTHUHas,
UeTBepTUYHast CTPYKTypbl. /[leHaryparus. CpoiictBa 6OenkoB. Kraccudukanysi 6Geskos.
brionoruueckre GyHKIM Oe/TKOB.

YrneBoabl. MoHOcaxapy/pl, AWcCaxapH/bl, OIUrocaxapuibl M monvcaxapufpbl. OOLmii 1iaH
CTpOeHUsI U (PU3NKO-XMMHUYeCKre CBOICTBa yIJieBoZoB. bronornueckue (pyHKLIMM YT1€BO/OB.
UTumiael. ['uzppodunbHO-THAPOGOOHBIEe cBoMcTBa. Knaccudwmkauus munugos. Tpurnvrepugbl,
bochonmunuzabl, BOCKH, cTepoujbl. bBuosmorndyeckue ¢yHkipy munugoB. O6ie cBoicTBa
Oronoruueckx MeMOpaH - TeKyuecTb, CTIOCOOHOCTB K CaM03aMbIKaHHIO, TI0/TYTIPOHULIAeMOCTb.
HyxnenHosble kucnoTel. JTHK 1 PHK. CtpoeHune Hyk/1eMHOBBIX KACIOT. Hykmeotuast. IlpyuHimn
KomrsieMeHTapHocTd. IlpaBuno Yapradda. Crpykrypa [JHK - fBoiHasi crvpaisb.
MecToHaxosxzeHue u 6ronoruueckue pynkuun JHK. Buast PHK. ®ynkiun PHK B krieTke.
Ctpoenune Monekyabl AT®. Makpospruueckve cBs3M B Mojekyne AT®. buosornueckve

¢byHkiun AT®. BoccTaHOBNeHHble NepeHOCUMKH, HMX (QYHKIMUA B KieTke. CeKBeHHMpOBaHUE




TTHK.
CtpykTypHasi Ouonorus: Ouoxumuueckne U OuodU3NUecKHWe WCC/IEAOBaHUS COCTaBa |
MPOCTPAHCTBEHHOW CTPYKTYPhl OMOMOJIEKYJT

2.3

Tunbl  KAeTOK: SyKapuoThyeckass M Tpokapuotuyeckas. CTPYKTypHO-(QYHKLMOHAILHbIE
0Opa30BaHus KJIETKH.

CTpoeHue TIPOKapUOTHUeCKOW KieTkKd. KreTouHas creHka Oakrepuid u apxeil. OcobeHHOCTH
CTpOeHHs reTepoTpoHOM 1 aBTOTPO(HOM MPOKApHUOTHUYECKUX KIeTOK. MecTo U posib MpoKapyoT
B OHOLIEHO3aX.

CtpoeHre ¥ (yHKLIMOHMPOBaHWE JYKAapUOTHYeCKOW KieTku. I[lna3maTtudeckas MemOpaHa
(mna3smanemma). CTpykTypa Tula3MaThdeckol MemOpaHbel. TpaHCIOPT —BeIeCcTB  uepe3
[71a3MaTUYECKYI0 MeMOpaHy: maccuBHbIM (Auddysusi, obnerueHHas auddysus), aKTUBHBIN
(MepBUYHBIM W BTOPWYHBLIA aKTUBHBIA TpaHcropT). Ilosyrponuiiaemocts MembpaHbl. Pabora
HaTpUii-KaJleBOoro Hacoca. JHZOLMTO3: TMHOLMTO3, arouyTo3. JK30LKTo3. KieTouHasi cTeHKa.
CTpyKTypa ¥ QyHKLWHU KJIETOYHOU CTEeHKH pacTeHU, TpUOOoB.

[utoriasma. Lluto3one. ILlutockeneT. [IBukeHue 1uTornaa3Mmbl. OpraHouzbl — KJIETKH.
OnHOMeMOpaHHBIE OPraHOMbLI KIeTKU: 3HJorIa3MaThueckas cetb (JIIC), ammapat T'onbmxu,
ITM30COMBI, WX CTpOeHHe W (GYHKUUW. B3auMOCBsA3b OAHOMEeMOpAHHBIX OPraHOWOB KIIETKH.
CTpoeHue TpaHy/IsSPHOTO peTWKynyma. CHHTe3 pacTBOpMMBbIX OesnkoB. CHHTe3 K/IeTOYHBIX
MeMOpaH. ['magkuii (arpaHy/IsIpHBIN) SHAOIUIA3MaTHUeCKUN peTHKY/JIyM. CeKpeTopHas (QyHKIUS
anmapata ["osibpky. TpaHCTIOPT BelljeCcTB B KileTKe. BaKyonu pacTUTeNbHBIX K1eToK. KieTouHslit
cok. Typrop.

[To/lyaBTOHOMHBIE OPTaHOU/IbI K/IeTKH: MUTOXOHAPHH, T/IaCTUABI.

CrtpoeHue U GYHKLMA MUTOXOHPUN U TIacTH. [lepBUYHbBIE, BTOPUUHBIE U CJIO’KHBIE T/IaCTU/bI
(bOTOCUHTE3UPYIOLMX SyKapyuoT. XJIOpOIUIaCThl, XPOMOIUIACThI, JIeWKOIUIaCThl  BBICLINX
[pacTeHUi.

HememMOpaHHbIe opraHow bl KiieTku CTpoeHue U (GyHKLUUH HeMeMOpaHHBIX OPTaHOUIOB K/IETKU.
Pribocombl. MuKpohuiaMeHThbl. MblllleuHble KIeTKU. MUKpPOTPyOOukH. KieTouHbIM IeHTp.
CTpoeHue 1 IBW)KeHHE KTYTUKOB U pecHUYeK. MUKPOTPYOOUKU LIUTOMIa3Mbl. LIeHTpHrOE.
Impo. Obosouka siipa, XPOMAaTHH, KapUoIia3Ma, siIPLIILIKH, UX CTpOoeHre U GYHKUUH. SnepHbIi
OenkoBbI MaTpyKC. [TpocTpaHCTBEHHOE pacIiosioyKeHrHe XPOMOCOM B WHTepda3HoMm sizipe. bBenmku
XpOMaTHHa - TUCTOHBI.

Kietounsle BkmoueHusi. CpaBHUTeNbHas XapaKTepHUCTHKa K/IETOK 3yKapuoT (pacTUTenbHOMH,
PKHUBOTHOM, rpUOHOI)
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ACCUMWISILIUST Y TUCCUMUTISALIUSA - [Be CTOPOHBI MeTabomm3Mma. Tumbl oOMeHa BeIleCTB:
ABTOTPOQHBIN U reTepoTPOdHBIN. YuyacTHe KUCI0poja B 00MeHHbIX Mporjeccax. JHepreTuyeckoe
obecrieyeHre kieTKy: npeBpaijeHrne AT® B oOMeHHBIX mporjeccax. PepMeHTaTUBHBIN XapaKTep
peakiyii KeToyHoro Metabonusma. @epMeHThI, UX CTPOEHHe, CBOMCTBA U MeXaHU3M [IeHCTBUSI.
KodepmeHThl. OT/nuusi (hepMeHTOB OT HeOpraHMUecKuX KaTaau3aTopoB. benku-akTuBaTopsl U
OenKy-UHrUOUTOPEL.  3aBUCHMOCTh CKOPOCTH (h)epMEHTAaTUBHBIX peak[Uid OT pa3/MuHbIX
(hakTOpOB.

[lepBUUHBI CHMHTE3 OpraHWYecKUX BelecTB B KieTke. PorocuHTe3. Posib X/10poIsiacToB B
npotiecce potocuHTe3a. CBeToBasi M TeMHOBas (asbl. [IpoAyKTUBHOCTL oTOCKMHTe3a. BinsiHue
pa3yinuHbIX (PaKTOPOB Ha CKOPOCTh (POTOCHHTe3a. 3HaueHue (OTOCHUHTe3a.

XemocuHTe3. PasHooOpa3suve OpraHM3MOB-XeMOCHHTETHKOB: HUTPUGULMpYIOIIKe OaKTepuH,
bkesie300aKTepru, cepobakTepr, BOJOPO/HBIE OaKTepuy. 3HaUeHHe XeMOCHHTe3a.

IAHaspOOHbIe oOpraHu3Mbl. Buzabl OpoxkeHus. IIpofyKTbl OpOXKeHHST W MX HCIIO/Ib30BaHUe
yesoBeKOM. AHa’poOHbIe MHMKDOOPTaHH3Mbl KaK OOBEKTbl OMOTEXHOJOTMH W BO30yguTeNu
Ooste3Heil.

IA5po6HBIe OpraHM3Mbl. JTanbl SHepreTuyeckoro obmeHa. [ToAroToBuTenbHbIN JTarn. ['UKOMM3 -

OecKHCIOpOIHOE paclijeryieHre IJIF0KO03bIL.




brio/lormueckoe OKWC/IEHWe, WU KIeTOYHOe [bixaHue. Po/ib MHWTOXOHZDHM B Tporjeccax
Ouonornueckoro okucienus. Lluknndeckue peakiuu. OkucauTensHoe (ochOpPUIMPOBaHUE.
[TpeumyiiecTBa a3poOHOTO TIyTH OOMeHa BelllecTB Tiepef; aHa’poOHBIM. DhheKTUBHOCTH
DHepreTHYeckKoro obmMeHa

2.5

Peakuid MaTpUyHOrO CHHTe3a. [IpUHIMIT KOMI/IEMEHTAapHOCTM B peakLUsX MaTpUYHOro
cuHTe3a. Peanuzaiusi HacnegcTBeHHON WH@opManuu. [‘eHeTMyeckuid KoOf, ero CBOMCTBa.
Tpanckpuniys - MaTpuuHbiii cuHTe3 PHK. [IpyHIMMBI TPaHCKPUMLMK: KOMILIEMEHTapHOCTh,
AQHTUIApa/IIeTbHOCTh, aCUMMETPUYHOCTh. TpaHC/SILUS M ee 3Talbl. Y4YacTHe TPaHCIOPTHBIX
PHK B OuocuHTe3e Oenka. YcioBus OuocuHTe3a Oenka. KoaupoBaHHWe aMHHOKHCIOT. Pojib
prbocom B GrocuHTe3e OesKa.

OpraHu3aiysi reHoMa y TMPOKapuoT U 3yKapuoT. Perymsius akTHMBHOCTU T'eHOB y IMPOKapHOT.
[wriote3a onepona (®. XKako6, K. ManHo). Perysnsius 0OMeHHBIX IIPOLIECCOB B KJIETKE.
KiieTouHbIii roMeocTas.

Bupycbl - HekIeTOuHble (OPMBI >KU3HH W 00sMratHele mnapas3uTbl. CTpOeHWe TMpPOCThIX U
CJI0’KHBIX BUPYCOB, PETPOBUPYCOB, DakTeprodaros.

BupycHble 3a00/1€eBaHUS YeI0BeKa, XKMBOTHBIX, pactenuii. CITU/], COVID-19, couuanbHble U
MeIUIIMHCKHE TTPO0JIeMbI

2.6

KreTouHbIl UK/, ero meprofbl U perymsnus. ViHtepdasa u Muto3. Oco6eHHOCTH TIPOLeCCOB,
MpoTekarolUx B HHTepdase. IloArotoBka KkiaeTKM K  JeneHuto. [IpecHHTeTHUeCcKUid
(MOCTMUTOTUUECKHUH), CUHTETHUECKUNA U TIOCTCUHTETUYeCKUM (TIPeMUTOTHUECKUi) Tepuobl
HTepdasbl.

Matpuunbiii cuntes JHK-perukanus. IlpuHiuns! pervmvikauuu JHK: KomrsieMeHTapHOCTb,
MO/IyKOHCePBATHUBHBIM  CUHTe3, aHTWIApa/ule/lbHOCTh. MexaHusm  pervtukaiuu — JTHK.
Xpomocombl. CTpoeHue xpomocoM. Tesiomepsl U TesioMepa3a. XPOMOCOMHBIN HaboOp K/IeTKH -
KapyuoTHIl. JIUM/IONJHBIA U TarvIOWAHBIA HAbOpbI XpPOMOCOM. I'OMOJIOTHMUHBIE XPOMOCOMBIL.
[To/10BBIE XPOMOCOMBI.

lenenue kmeTku - muto3. CTafuM MUTO3a Y MPOUCXOJAIIME B HUX MpPOLECChl. THIbI MUTO3a.
KaproknHes ¥ uTOKHHe3. bruonornueckoe 3HaueHue MUTO3a. Peryssius MUTOTUYECKOTO LKA
K1eTKH. [IporpaMmupyemasi KjieTouHasi rubestb - aronTo3.

DyHKIMOHA/IbHAA FeHOMHKA

Opranu3M Kak 6uosiornyeckasi cicTeMa

3.1

OZHOK/IeTOUHbIe, KOJIOHUA/IbHbIe, MHOTOK/IETOYHbIE OPraHW3Mbl 1 MHOTOTKaHeBblIe OPraHU3MBI.
DopMbl Pa3MHOKEHUs] OpraHW3MOB: Oecriosioe (BK/IIOYas BereTaTHBHOE) U TIONOBoe. Bubl
0ecri0/10ro pa3MHOXKEHHST: TIOUKOBaHKe, CIIOPY/IsLys, parMeHTanysi, KTOHUPOBaHHe.

[TonoBoe pasmHo)keHue. [1o/i0Bble KneTKu, wid rameTsl. Meiio3. Ctaguu meiio3a. I[loBeneHue
IXxpomocom B Melio3e. KpoccuHrosep. brosornyeckuii cMbIC Melo3a M IOJIOBOTO MpoLiecca.
Mei103 1 ero MecTo B KU3HEHHOM LIMKJ/Ie OPraHH3MOB.

[Tpea3apo/piieBoe pa3BUTHe. ['aMeToreHe3 y >KMBOTHBIX. ITosoBbie kese3wl. ObOpa3oBaHue U
pasBuUTHe TONOBbIX KiaeToK. CrepmaroreHe3 W ooreHe3. (CTpoeHMe TIOJOBBIX KIIETOK.
Orio[0TBOPeHre W SMOpHOHANbHOe pa3BUTHE JKMBOTHBIX. CrocoObl  OTJIOZOTBOPEHUS:
Hapy>KHOe, BHyTpeHHee. [TapTeHoreHes.

HavBYyabHOE pa3BUTHe OpraHrM3MoB (oHToreHe3). Craguu SMOpHOreHe3a >KMBOTHBIX (Ha
mpuMepe fAryiiku). JIpobsenue. Tumel Apobienus. OcobeHHOCTH 1pob/ieHNsT MIeKOTUTAFOIIUX.
3apobllieBble JUCTKA (racTpyJisiliys). 3ak/aaZka OpPraHOB U TKaHel U3 3apOJbIlIeBbIX JUCTKOB.
B3anMHOe BiMsIHYE YacTel pa3BUBAIOILEr0Cs 3apo/biiia (3MOpHOHaNbHas MHAYKIWS). 3aK/iajKa
r/71aHa CTPOEeHHsI JKUBOTHOTO KaK pe3y/bTaT MepapXUueCKUX B3auMOJeNCTBUM IreHOB. BivsiHve Ha
PMOpPHOHA/IbLHOE pa3BUTHE Ppa3/MuHBIX (AKTOPOB OKpysKaroiled cpeabl. Poct u pasButhe
PKMBOTHBIX. [locTaMOpHOHanmbHBIN 1epuof. IIpsMoe U HempsiMoe pa3BuTHe. Pa3BuThe C
MeTaMop(h030M y 0eCrio3BOHOYHBIX W TI03BOHOUHBIX J>KMBOTHBIX. BHOOTHUecKoe 3HaueHUe

[pSMOTr0 M HENpsIMOTO pa3BUTHs, MX pacIpoCTpaHeHHWe B Mnpupofe. Tumbl pocTa >KUBOTHBIX.




DaKTOphI Pery/siiiiid poCTa XKUBOTHLIX U desioBeKa. CTafuM MOCTIMOPUOHANBHOTO Pa3BUTHS Y
PKUBOTHBIX W UesioBeKa. [1epro/ibl OHTOreHe3a ueioBeKa.

PasMHOXKeHHe W pa3BUTHe pacTeHui. 'amerodut u criopodut. Melio3 B >KU3HEHHOM IIUKJIE
pacrenunii. OGpa3oBaHue Crop B rporjecce Meiio3a. 'amerorene3 y pacteHuid. Oriofl0TBOpPeHHe U
pa3BUTHE DACTUTENLHBIX OPraHW3MOB. [[BOWHOe OIIOJOTBOPEHVE Y IIBETKOBBIX pacTEeHH.
O6pa3oBaHue U pa3BUTHE ceMeHW. MeXaHW3Mbl DEryJisiliuy OHTOTeHe3a Y paCTeHUH U KMBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJIEHUA W PA3BUTHA I'€HETUKH KaK HAYKH. OcHOBHBIe TeHeTMUeCKHe TIOHSTUSA U
CHMBOJIbI.  ['OMOJIOrMYHbIE XpPOMOCOMEI, dJ/l/Iej/IbHbIe T'€Hbl, d/IbTeDHATUBHbLIE TIPDU3HAKH,
I,Z[OMI/IH(:IHTH]:II‘/II u pEHECCHBHblﬁ IMpU3HaK, TOMO3UIroTd, reTepo3nrora, 4ncCrasd JINHHA, 1"I/I6pI/I,LIbI,
"e€HOTUII, (I)EHOTI/II'I. OcHOBHBIE MEeTOAbl T'€HeTHUKMH: FI/I6[JH,[[OJ'IOFH‘—I€CKHFI, HHTOHOFHQECKHﬁ,
MO]IeKy']IHpHO-FEHETI/I‘JECKHﬁ

3.3

MonorubpyiHoe ckpeljBaHve. IlepBelii 3aKoH MeHfens - 3aKOH efuHO0Opa3usi THOPUZOB
repBoro nokosieHus1. I1paBuo fomMyrHUpoBaHus. Bropoit 3akoH MeH[iens - 3aKOH paclijeryieHns
MpU3HAKOB. LluTo/I0rMYecKHe OCHOBBI MOHOTHMODHUZHOIO CKpeIlVBaHUs. ['HIoTe3a UYHCTOTHI
ramer.

\AHanusupymolljee CKpelljiBaHye. [IpoMe)XyTOuHbIi XapakTep Hac/jejoBaHus. PacierieHue
MPU3HAKOB NIPU HETIOJTHOM JJOMUHHUPOBAHUU.

/TurnbprHoe cKpeljuBaHhe. TpeTuii 3akOH MeHJensl - 3aKOH He3aBHCHMMOTO Hac/el0BaHUS
MpU3HAKOB. LlUTONMOrMuecKrie OCHOBBI AUTHOPUIHOTO CKPELBaHMsI.

ClieryieHHOe HacjieJoBaHue MPU3HAKOB. Pabotel T. Moprana. ClieryieHHOe Hac/ie/loBaHre TeHOB,
HapyllleHye CLeNIeHNsI MeXXly FeHaMHd. XpOMOCOMHas TeOpUsl HaC/Ie,CTBEHHOCTH.

l'eHeTWKa I0/la. XPOMOCOMHBIM MexaHuU3M OIpeJiesieHdsi Ioja. AyTOCOMBI U IIOJIOBble
xpomocombl. ['omorameTHbIi M reTeporaMeTHbI To/. ['eHeTMueckasi CTPYKTypa IIOJIOBBIX|
Ixpomocom. HacsiejoBanre Npr3HAKOB, CLIEIUIEHHBIX C ITOJIOM. I'@eHOTUII Kak LjeJIOCTHast CUCTeMa.
[TneiioTporust - MHOXKeCTBEHHOe JieicTBUe TeHa. MHOXXeCTBeHHbIN aienusM. BlanmoelicTeue
HeassiesIbHBIX reHoB. KomnyieMenTapHOCTh. Onmcras. Ionmmepus

3.4

B3anmMo/ielicTBHe TeHOTUIIA U cpeZibl TpU (hopmupoBaHuM (eHoTHMA. VI3MEHUHMBOCTD MPHU3HAKOB.
KauecTBeHHbIe ¥ KOJMYeCTBEHHble IPHU3HAKU. Bu/bl M3MEHUMBOCTH: HeHAc/Ie/ICTBeHHas M
Hac/1eCTBeHHasl.

MoaudukaioHHasi u3MeHUMBOCTb. Ponb cpeabl B (dopMupoBaHuM MOAUGMUKALMOHHOU
3MeHUMBOCTH. Hopma peakuyu npu3Haka. BapuaijioHHBINA psifi ¥ BapualjioHHas Kpusas (B.
MoranHcen). CBoiicTBa MOJUGHKAI[MOHHOW U3MEHUUBOCTH.

CeHOTHUNMUecKas: W3MeHUYMBOCTb. CBOMCTBA  TeHOTUITMUECKOM  M3MEHUMBOCTH.  Bubl
reHOTUITUEeCKOM M3MEeHUMBOCTH: KOMOMHATUBHAs, MyTal[IOHHAs.

KombOuHaTHBHAsE W3MEHYMBOCTh. MeiM03 M TIONOBOM MpOIlecC - OCHOBA KOMOWHATHBHOMW
13MeHUMBOCTH. Posib KOMOMHATHBHOW M3MEHUYMBOCTH B CO3[,AHUM T€HeTHUYeCKOro pa3Hoobpasus
B rpeJiesiax 0JHOTO BH/a.

MyTalioHHast U3MeHYUBOCTb. Bu/ibl MyTaluii: reHHbIe, XDPOMOCOMHbIE, reHOMHbIe. CTIOHTaHHbIe
1 MHIYLMPOBaHHBbIE MyTaLUU. SlnepHble W LMTON/Ia3MaThyecKre mytaruu. Comatuueckue U
rosoBble MyTald. [IpHuUMHBI BO3HMKHOBEHMs MyTaluid. MyTtareHbl ¥ UX BiMsSHHE Ha
OpraHu3Mbl. 3aKOHOMEpPHOCTM MYTALMOHHOTO TIporjecca. 3akOH TOMOJIOTUYEeCKHX psilOB B
HacsiencTBeHHOW — u3MmeHumBoctd (H.M.  BaBunoB). BHesjepHas  WM3MEHUYMBOCTb U
Hac/1eCTBEHHOCTD

3.5

Kapuotun uenoBeka. Me)xayHapoJHasi IporpaMMa HMCC/e[JoOBaHUSI reHOMa uesioBeKa. MeTozbl
M3yyeHUssT TeHeTUKW Ue/ioBeKa: TeHeaJloTMUecKdd, O/IM3HEeIOBBIN, LIMTOTeHeTUYeCKUH,
MOMY/ISILIMOHHO-CTAaTUCTUYECKWH, MOJIeKyasspHO-reHeTHuecknii. CoBpeMeHHOe —OrpejesieHre
reHOTHUIA: TTOJTHOTeHOMHOEe CeKBeHUPOBaHWe, TeHOTUIIMPOBaHKe, B TOM 4uciie ¢ romorbio TTP-
aHanm3a. HacneactBeHHble 3a00/1eBaHMs YesloBeKa. ['eHHbIe M XPOMOCOMHBIe 00J1e3HM UeoBeKa.
bosie3Hn € Hac/ieCTBEHHOW Tpe/pacIiojioKeHHOCTbI0. 3HaueHWe MeAMLIMHCKON TeHeTHKH B

MpeZOTBPAIleHUU U JIeUeHUY reHeTHUYeCKUX 3abosieBaHui yenoBeka. CTBOJIOBbIE KIETKU




3.6

/ToMecTUKaLYs U ceieKUys. 3apoKeHre celeKIUU U foMecTUKauuu. Yuyenue H.W. BaBuniosa o
[[eHTPax MPOUCXOXKAEHUSI U MHOT000pasusi KyJbTYPHBIX pacTeHuid. Posb cesieKi[u B CO3/laHUN
COPTOB PacTeHWM U MOpoj *KUBOTHBIX. COpPT, TOpPoJa, ITaMM. 3aKOH TOMOJIOTUUECKHX PSZIOB B
Hacsie[cTBeHHOM u3MeHunBocTy H.U. BaBuioBa, ero 3HaueHue [jisi CeJIeKIIMOHHOUW padoThI.
MeTo/bI CesleKIMOHHOM paboThl. VICKyCCTBeHHBIN 0TOOD: MAaCCOBBINA M MHAVBUAYATbHBINA. DTarlbl
KOMOWHAIIMOHHOM cesieKIuM. VIcrbiTaHye TIPOU3BO/IMTE IeH 10 TOTOMCTBY. OTOOp MO TeHOTHITY C
MOMOII[BIO OIIeHKH (heHOTHUIIa TIOTOMCTBA U 0TOOP TI0 TEHOTHITY C TIOMOIIIbI0 aHam3a JTHK.
IcKycCTBeHHBIN MyTareHe3 Kak METOJ, CeleKIMOHHOW paboThl. PafivialiMOHHBIA U XUMWYeCKUH
MyTareHe3 KaK HWCTOYHMK MyTallUii y KyJbTYpHBIX (OpPM opraHusMoB. Vcrosib30BaHue
reHOMHOTO DeJaKTHPOBaHUS W METOAOB peKoMOWHaHTHBIX THK [/ TomydeHWs] HUCXOJHOTO
MaTepuasa JJisi Ce/leKL1u.

[TonyyeHue MOMUIIONAOB. BHyTpUBHAOBas rubpyan3aiiusa. BiM3KopojCTBeHHOe CKpelBaHue,
M MHOpUIWHT. HepoZicTBeHHOe CKpelivBaHWe, WK ayTOpuAWHT. ['eTepo3ucC U ero MpUYUHBL
crionb30BaHMe reTeposuca B cenekiyu. OtaaneHHas rubpuausanus. [Ipeosonenue Gecriioaus
ME>KBUZOBBIX THOPUZOB. JI0CTV)KeHHs CeJIeKIUY PaCTeHUH U )KUBOTHBIX

3.7

OOBeKTbI, WCIOb3yeMble B OWHOTEXHOJOTWH, - KJIeTOYHble U TKaHeBble KYJ/bTYPHI,
MUKDOOPraHU3MbI, WX XapakTepUCTWKa. TpaauiuoHHas OuoTexHosorus: xJeboreueHue,
MoJTyyeHre KUC/IOMOJIOUHBIX MPOAYKTOB, BUHOJenue. Mukpobuosornuecknii cuates. OObeKTh
MUKpOOHOIOrMueckux TexHosoruid. [IpousBoacTBO 0Oesika, aMUHOKWACIAOT W BWUTAMKHOB.
IcKkyccTBeHHOe OTIOAOTBOpeHHe. PeKOHCTPYKIUs SWLEK/IeTOK YW KIOHHUPOBaHWE >KUBOTHBIX.
MeTo/, TpaHCIUIAaHTALIUM SJep K/IETOK.

XpoMOCOMHasi W TeHHas WHXeHepusi. VICKyCCTBEHHBIM CHHTe3 TreHa W KOHCTPyWPOBaHHe
pekombuHanTHBEIX [JHK. TocTikeHWsi U TIepCIIEKTUBBI XPOMOCOMHOW U TeHHOW WH)KEHEepHH.
MeuiuHCKHe OMoTexHOMOTHH. M CIio/ib30BaHHe CTBOJIOBBIX KJIETOK

CucremMa 1 MHOrooOpasie OpraHuueckoro Mupa

4.1

brosorrueckoe pasHooOpa3ue opranu3moB. CoBpeMeHHas CHCTeMa OpraHA4YecKoro MUpA.
[TpuHLMITE KJ1accuduKayy opranu3aMoB. OCHOBHbIE CCTeMaTUUeCKHe TPYIIbl OPraHu3MOB.
OCOOeHHOCTU CTPOEHUS U YKU3HE/eATeTbHOCTH O/HOK/IETOUHBIX OPraHu3MOB. bakTepuu, apxeu,
OJTHOK/IeTOUHbIe TPUOBI, O/JHOK/IETOYHbIE BOZIOPOC/H, [pyrde TPOTHUCTHL. KosloHWanbHbIe
OpraHu3Mbl. JIBIDKeHHe OJTHOKIeTOUHBIX OPraHW3MOB: amebOUJHOe, >KIYTHKOBOE, PECHHUYHOE.
3alMTa y OJHOK/JIETOYHBIX OpPraHu3MOB. Pa3/pa)KUMOCTb y OJHOKJIETOUHBIX OpPraHu3MOB.
[TakcrChl

4.2

MHOrOK/IeTOUHbIe pacTeHus. B3auMoOCBSI3b yacTell MHOTOK/JIeTOYHOrO oOpraHv3ma. TkKaHu,
OpraHbl U CUCTEMBI OPraHOB MHOTOK/IETOUHOrO opraHusMa. OpraHusm Kak efiuHoe Leoe. TkaHu
pacTeHuii. TUIbI pacTUTE/TLHBIX TKaHEeH: obpa3oBaTe/bHas, TTOKPOBHasi, TIPOBO/AIIAsA, OCHOBHAA,
MexaHnueckas. Oco6eHHOCTH CTpOeHMsl, GDYHKIMH W PacIio/IoyKeHUs] TKAHeH B OpraHax pacTeHUH

4.3

BeretaTMBHble U TeHepaTHMBHbIE OpraHbl pacTeHud. DYHKUUU OpraHOB U CHUCTEM OpraHOB.
Kapkac pactenuil. IBi>keHHe MHOTOKJIETOUHBIX PacTeHHW: TPOMU3Mbl U HacTuu. [lorsoiieHve
BO/IbI, YTJIEKUC/IOTO Ta3a ¥ MUHepabHBIX Bell[eCTB pacTeHUsMU. [Ipixanue pactenuit. Juddysus
ra3oB yepe3 MOBEePXHOCTh KAeTKU. TpaHCMOpTHbIE CUCTEeMBI pacTeHui. BrijjesieHre y pacTeHul.
3alMTa y MHOTOK/IETOUHBIX pacTeHUi. KyTukyna. CpejcTBa MacCMBHOM Y XMMUYECKOU 3alUThI.
DUTOHLA/BI.

Pa3gpakuMOCTb Y peryJssilys y OpraHu3MoB. Pa3fpaKMOCTb U peryJisiLiusi y MHOTOKJIETOYHBIX
acTeHui. POCTOBBIe BellleCTBa U UX 3HAUEHHE

4.5

MHOrOK/IeTOUHbLIe >KMBOTHBIE. B3anMOCBS3b uacTell MHOI'OK/IETOUHOI'O OpraHu3ma. TKaHI/I,
OpraHbl W CUCTEMBI OPrdaHOB MHOIOKJ/IETOUHOI'O OpraHH3Mad. OpFaHH3M KaK eJguHOe I1iejoe.
"omeocta3. TKaHM >KMBOTHBIX U UeJIOBeKA. TWIbl >KUBOTHBIX TKAHEeM: SIIMTe/IMa/IbHad,
COeAMHUTE/IbHAsA, MBbIIIE€YHAsA, HEPBHAs. OcobeHHOCTH CTpO€eHUNH, q)YHKL[I/Iﬁ " PacCIiOJIOKeHUA
TKaHel B OpraHax >XMBOTHLIX M U€JIOBEKA

4.6

OpFaHbI W CHUCTEMbI OpPraHOB >XMBOTHLIX. (I)yHKL[I/II/I OpraHoB M CHCTEM OpPIr'dHOB. Onopa TeJld




opraHn3MoB. CKeJsieThl OJHOK/JIETOYHBIX W MHOTOK/IETOUHBIX JKUBOTHBIX. HapyKHbI U
BHYTpPeHHUI cKesieT. CTpOeHUe U TUTTbI COeIMHEHHsT KOCTeH.

/TBI>KeHMe MHOTOK/IETOYHBIX JKMBOTHBIX. [IWTaHWe J>KMBOTHBIX. IIWTaHWe TMO3BOHOYHBIX
PKUBOTHBIX. [IpIxaHue KUBOTHBIX. KoxkHOe AibixaHue. 7KabepHoe 1 JIeTOuHOe /IbIXaHue.

/TbixaHHWe TI03BOHOUHBIX JKMBOTHBIX. JBOJIIOLMOHHOE YCAOXKHEHWe CTPOEHUs JIETKUX|
MO3BOHOYHBLIX KUBOTHBIX. [IpIXaTe/bHasi CUCTeMa uesioBeka. MeXaHW3M BeHTWISLIUN JIETKUX Y
MTHIL] ¥ MJIEKOTTUTAIOIIUX. TpaHCIIOPT BelljeCTB ¥ OPraHU3MOB. TPaHCIIOPT BEILeCTB Y )KUBOTHBIX.
KpoBeHocHast cuctemMa U ee opraHbl. KpoBeHOCHasi cucTeMa TO3BOHOYHBIX >KUBOTHBIX. Kpyru
KpOBOOOpaIljeHusl. DBOJIOIMOHHBIE YCIOKHEHUST CTPOEHHSI KDOBEHOCHOW CUCTEMBI TTO3BOHOYHBIX
PKUBOTHBIX. BBIZiesieHre y OpraHu3MoB. BeifesieHue y KMBOTHbIX. COKpaTHTe/bHbIE BaKYOJIH.
Opranbl BelfiesieHUst. CBsi3b TIOJIOCTH Tejla C KPOBEHOCHOW U BBIJIETUTENTBHOM CHUCTEMaMU.
BhisiesieHre ¥ TT03BOHOYHBIX XKUBOTHBIX. 3allldTa Y MHOTOK/IETOUHBIX KUBOTHBIX. [TOKPOBBHI U X
MPOU3BO/HLIE. Pa3paKMMOCTb W PETYJISALIUS Y OPraHu3MOB. Pa3ipaKMMOCTh ¥ OZHOK/IETOYHBIX
opraHn3MoB. Takcuchl. Pa3pakuMOoCTb U PETYJISIUS Y MHOTOK/IETOUHBIX pacTeHuil. PocToBbie
BellleCcTBa U UX 3HaUeHHe.

HepBHas crcteMa v pedyieKTOpHasi peryJisifivsi y MHOTOK/IETOUHBIX XKUBOTHBIX. HepBHasi cucTeMa
1 ee OT/e/bl. DBOJIIOLMOHHOE YC/I0KHEHHE CTPOEeHHSI HEDBHOM CUCTEMBI ¥ )KUBOTHBIX.
PazpaboTka aJrOpUTMOB U TIPOTpaMM Aijist 3QQeKTUBHON (HyHKIMOHATLHOW aHHOTALMK TeHOMOB,
TPAaHCKPUIITOMOB, TPOTEOMOB, MeTabOJIOMOB MUKDOOPTraHWU3MOB, PpacTeHWM, >KUBOTHBIX W
yesioBeKa

5 |Opranu3sMm yesioBeKa U ero 3/[0pOBbe

5.1 |Opranel u cuctemsl opraHos yesnoBeka. OT/e/IbI TOJOBHOTO MO3ra MO3BOHOUHBIX KMBOTHBIX.
Pednekc u peduiekTopHasi fyra. besycioBHble U yciioBHbIe peduiekchl. ['yMopanbHas peryJsiuys
11 SHIOKPUHHAsI CUCTeMa KUBOTHBIX U uesioBeka. JKese3bl SHOKPUHHON CUCTEMbI U MX TOPMOHBL
[leiictTBie TOpMOHOB. B3aWMOCBf3b HepPBHOM M SHAOKPUHHOM cucrteM. ['unoranamo-
runodusapHas cucrema. Pediekc u peduiektopHas gyra. be3ycioBHble U yci0BHbIe ped)/ieKChl

5.2 Bamura opraHusMa oT GonesHeli. VIMMyHHas cucTeMa uesoBeKa. K/IeTOUHBIA M TyMopasbHbIA
MMMYHHUTET. BpOsKIieHHBIH, IPHOOpeTeHHBIN CrielihHUUecKui UIMMYHUTET. Teopusi KIOHATbHO-
cenektuBHOr0 uMMyHHuTeta (I1. Opmux, ®.M. beprer, C. ToHeraBa). BocranvrenbHble OTBETHI
opraHu3MoB. Posib BpO’KI€HHOr0 IMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3ab0sieBaHuUM

5.3 [KposeHocHass cucTeMa M ee opraHbl Cepjle, KPOBEHOCHbIe COCyJbl U KpoBb. Kpyru
KpoBooOpaiiieHus. PaboTa cep/iia U ee perysius

5.4 |Teixanue uenoseka. [luddysus rasoB yepes TOBEPXHOCTb K/IeTKW. [lpIXaTesbHas CHCTeMa
yeroBeka. /IpIxaTenbHast IOBEPXHOCTD. Perysinus pixanvst. JIpixaTenbHble 00beMbl

5.5 [[umeBapuTe/bHas cucTeMa JesioBeka. OT/ie/Ibl MUILeBapUTeILHOr0 TPakTa. I1uieBapuTeIbHbIe
bKesie3pl. BHYTPUIIONOCTHOE ¥ BHYTPUK/IETOUHOE THII[eBaPeHre

5.6 [[TokpoBbl ¥ ux mpousBogHbIe. Opranbl BeigeneHus. [Touku. CTpoeHHe W (yHKLMOHMPOBAaHUE
HedpoHa. PuibTpaLus, cekpelysi ¥ 0OpaTHOe BCAaChiBaHWE KaK MeXaHW3Mbl PabOThI OpPraHOB
BbieneHrs. Obpa3oBaHHe MOYM Y UesioBeKa

5.7 \[lBukeHre yeoBeKa: MblllleyHast cucTema. CKeJleTHbIe MBILLBI U uX pabora. CTPOeHWe U THIIBI
coeIMHEHHUs KOCTell

6 [Teopus ssomoLyu. Pa3sBuTtye )Xu3HU Ha 3eme

6.1

OBomolionHas Teopust Y. JlapsuHa. I[IpefnochbulkM BO3HHUKHOBEHMs JapBuHM3Ma. ’KW3Hb U
HayuHas feaTeqbHOCTb Y. JlapBuHa.

IBIDKYILIIMe CU/bl 5BO/MOLMM BUZOB 1o Y. [lapBuHY (BbICOKasi MHTEHCUBHOCTb Pa3sMHOXKEHUsI
OpraHu3MOB, HacCje[CTBeHHas H3MeHUHMBOCTb, Oopbba 3a CylecTBOBaHWEe, eCTeCTBEHHBbIA U
VICKYCCTBEHHBIN 0TOOP).

Odopmnenue cuHTeTHYyeckod Teopuu 3Boitoru (CTD). HeifrpanbHas Teopusi 3BOJIFOLMU.

CoBpeMeHHasi 3BOJIIOLMOHHAs OHosiorvs. 3HaueHHe SBOMIOLMOHHOW Teoprd B ()OpPMHPOBaHUHU




eCTECTBeHHO-HaquOﬁ KapTHUHBI MHUpad

6.2

[Morynsitust  Kak — 37eMeHTapHasi eAuHuWNa HBosorud. CoBpeMeHHbIE MeTO[bl  OLIEHKH
reHeTUYeCKOTO pa3Ho00pa3ust U CTPYKTYPhI MONy/siuyi. 3MeHeHre reHO(OH A TIOMY/ISILIN KaK
leMeHTapHOe SBOJIIOLMOHHOE siBieHWe. 3aKOH TeHeTWUeckoro paBHoBecusi k. Xapau, B.
Batin6epra.
OneMeHTapHble  (AaKTOPbl  (ABWXKYILME  CWJBI)  HSBOMIONUMA. MyTalMOHHBIA  MpOLecC.
KombuHaTHBHast U3MeHUMBOCTb. [Ipelic TeHOB - cyJaliHble HeHarpaB/ieHHbIe U3MeHeHHsI YacToT
anneneit B momymAauusx. Oddekr ocHoBatens. Mwrpaimn.  M3omAUusi  TIOMYJISILVA
reorpacuueckast (IpoCTpaHCTBEHHAs ), OMOIOrHuecKas (PerpoAyKTHBHAS).
EcrecTBeHHBIN OTOOp - HampaBisioumii dakTop 3Bosorud. PopMbl eCcTeCTBEHHOr0 oTOOpa:
ITBYDKYIIMM, CTaOHUIM3UPYIOLIWH, pa3pbIBaroIvi (AU3pyNTUBHEIN). TTo0BOM 0TOOP.
[Tprcnocob/neHHOCTh  OPraHWM3MOB — KaK — pe3y/bTaT  MHUKDO3BOMIIOLMH.  BO3HUKHOBeHHe
MprcrocodieHnid y opranu3mMoB. ApoMopdo3bl ¥ uanoafanTaiyy. [IpuMeps! pUCIiocobeHu y
opraHn3MoB. OTHOCUTETLHOCTE MPUCTIOCOOIEHHOCTA OPTaHU3MOB.
By, ero Kputepuu U CTPyKTypa. Bumoobpa3oBaHue Kak pe3ysibTaT MUKPO3BOTIOLWU. V30msiius
- KJIF0UeBOM (akTop BuAoobpa3zoBanusi. Ilytu u criocobsl BUA00Opa30BaHuUs: aionaTpruueckoe
(reorpaduueckoe), cummaTpuueckoe (3Kojorudeckoe), '"MrHoBeHHoe" (TIOJUIIIOWAW3ALIUSA,
rubpyan3anus). JmiTenbHOCTh SBOJTFOIIMOHHBIX MPOLIECCOB.
MexaHu3Mbl (HOPMHUPOBaHUS OMOIOTHYECKOT0 Pa3HO0Opa3usl.
Posb 3BOMIOLIMOHHOMN OMO0JIOTMY B pa3paboTKe HayYHBIX METO/IOB COXpaHeHUs1 Oropa3Hoobpasvsl.
MUKpPO3BOIIOLMST M KOJBOJIOLIMSI T1apa3uTOB M WX X03sieB. MexaHu3Mbl (OPMUPOBaHUS
CTOWUMBOCTH K aHTUOMOTHKAM U crioco0Obl 00pbObI C HeH

6.3

MeTozbl M3yueHHsT MakKpO3BOJIIOLMM. [lajileoHTO/NIOTMUeCKHEe MeTOZbl U3YUeHHs] SBOJIFOLUM.
[lepexosHble GOPMBI U (QUIOreHeTHUYEeCKE Psifibl OPraHU3MOB.

broreorpaguueckrie MeTo/bl U3yueHUs1 3BoJtoLMU. CpaBHeHue ¢uiopbl U (payHbl MaTepPUKOB U
ocTpoBOB. Broreorpaduueckue obnactv 3emanu. BUuabl-3HeMUKH U peJTUKTHL
OMOpronoruueckie W CPaBHUTENTbHO-MOPGOIOTHUeCKHe MeTOAbl H3Yy4eHHs  SBOIOL[HH.
['eHeTHYeCcKre MeXaHW3Mbl SBOJIFOL{MM OHTOTeHe3a U IOSIBJE€HUS SBOJIFOL[MOHHBIX HOBLIECTB.
["oMosIOrMUHble M aHa/JIOTUUHbIe OpraHbl. PyfuMeHTapHble opraHbl U aTaBU3Mbl. MonekysisipHO-
reHeTHueckde, OMOXMMHUECKHe U  MareMaTHUYeCKMe MeTOJbl M3YyUeHHs  SBOJIFOLIWH.
[omonornuHbele reHbl. CoBpeMeHHble METO/bl IOCTPOeHUs] (PUIOreHeTUYEeCKUX [epeBbeB.
X POMOCOMHBIE MyTaL|U{ U 3BOJIFOLUSI TeHOMOB.

OO61je 3aKOHOMepHOCTH (TIpaBW/Ia) SBOJONMK. HeoOpaTMMoOCTh 3BOMIOLMH. AJaNTHBHAs
azvanysi. HepaBHOMepHOCTb TEMIIOB 3BOJIFOLIMU

6.4

HayuHble rumnoTesbl IPOMCXOKAEHNs )KU3HU Ha 3emsie. AGvoreHe3 U maHcrepMus. JJoHaydHble
Mpe/iCTaB/IeHUs O 3apOXKJeHNH XKU3HU (KpealjuoHU3M). ['uroTesa noCcTosIHHOIO CaM03apoXK/ieHust
PKU3HU U ee orpoBepskeHue omnbiTamu ®. Penu, JI. Cnannanyany, JI. Ilactepa. Ilpoucxoxzaenue
PKU3HM U acTpOOHOOTHS.

OcHOBHBIe 3Tarnbl HeopraHWueckoW 3Bomonuu. [lnaHerapHast (reosoruueckasi) 3BOJHOLHS.
XyMuueckas 3BOMOLHsA. AOHOTeHHbI CHHTe3 OpraHWYecKMX BeIeCTB W3 HeopraHW4yecKuX.
OmnbiT C. Munniepa u I'. FOpu. O6pa3oBaHue To/iMMepoB U3 MOHOMepoB. KoaljepBaTHasi TUTIOTe3a
IA.W. OmapuHa, rurore3a mnepBuyHoro OynapoHa [Ik. XoszeliHa, reHeTwueckas rumote3a I
Mesiepa. Pubosumel (T. Uek) u tumnoresa "mupa PHK" Y. I'unbepra. ®opmupoBaHie MeMOpaH
11 BOSHUKHOBEHHE NIPOTOK/IEeTKU.

VicTopust 3emiu U MeTOAb! ee U3yueHusi. VickoraeMble opraHl4yeckre ocTaTKy. I'eoxpoHosorus u
ee MeTo/bl. OTHOCUTE/TBHAS M @OCOJTIOTHAs Te0XPOHOJIOTHsL. ['e0XpoHOIOryecKas 1IKasa: S0HHI,
5pbl, 1IEPUO/Ib, STIOXMU.

HauanbHble 3Tanbl OpraHW4yeckod sBosiroLuM. IlosiBlieHWe W 3BOJIIOLMSL T1€PBBIX KJIETOK.
OBomoLus MeTtabony3Ma. BosHMKHOBeHMe TmepBbIX 3KocucTeM. CoBpeMeHHble MHKPOOHBIE

OviorIeHKM Kak aHazsor 1epBbiXx Ha 3emse coobmjectB. CtpomaronuThbl. [Ipokapuotel U




SYKapUOTHI.

[TponcxoxaeHre 3ykKapuoT (cumOuoreHe3). OBOMIOLMOHHOE TIPOUCXOXKIEHHE BUPYCOB.
[Tporicxox/jeHe  MHOTOK/IETOUHBIX  OPraHW3MOB. BO3HUKHOBEHWE  OCHOBHBIX  TPYIII
MHOTOK/IETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tarbl BOJIIOLMKA BBICIIMX pacTeHui. OcHOBHbIe apoMopdo3bl pacTeHuil. Bbixof
pacTenuii Ha cyiny. TlosiBlieHHe CIOPOBBIX pacTeHWM U 3aBoeBaHHWe MMHU Cyiid. CeMeHHbIe
pactenusi. ITponcxoskieHue 1[BETKOBBIX PAaCTEHUH.

(OCHOBHBIE 3Tarbl 3BOJIIOL[UM >KUBOTHOTO MHpa. OCHOBHBIE apoMop(O3bl KUBOTHBIX. BeHCKast
(hayHa. KemOpuiickuii B3pbIB - TOsIB/IEHWE COBDEMEHHBIX THUTIOB. I1epBbie XOp/jOBbIe KUBOTHEIE.
PKusHe B Bozle. DBOMIOLMSI TIO3BOHOUHBIX. [IpoucxoxieHve aMmGuOuidi ¥ PernTHIHM.
[Tporcxox/jeHre MIIEKOTIUTAIOIUX W TTHll. [IpuHIMI KiatodyeBoro apomMopdosa. OcBoeHue
0eCTI03BOHOYHBIMY U1 TT03BOHOYHLIMU >KUBOTHBIMH CYIIIH.

Pa3BuTHe >XM3HM Ha 3emjie MO 3paM W TepUoJiaM: apxei, MPOTepOo30H, Taneo30i, Me3030M,
KaiiHo301. OOI1ast XapaKTeprUCTUKA KMMaTa U reo/IorudecKyx rporieccoB. TTosiB/ieHre U paciiBeT
XapaKTepHBIX OpPraHU3MOB. YTieobpa3oBaHMWe: ero YCIOBUS W B/IMSIHAE Ha Ta30BBIA COCTaB
aTMochepshl.

MaccoBble BEIMHUPaHUS - SKOJIOTHUECKHe KPU3UCHI TTPOIIOT0. TIpUUMHbI U C/Ie/ICTBUSI MaCCOBBIX
BbIMUpaHuii. COBpeMeHHBIN SK0JIOTHUeCKU KPU3HC, ero 0COO0eHHOCTH

6.5

Pa3menbl U 3ajaud aHTponosoruv. Metozabl aHTporiosioruu. CTaHOB/EeHWE Tpe/CTaBaeHUd o
MPOMCXOXKeHUN YesioBeka. COBpeMeHHbIe HayuHble TeOPUH.

CXO0ACTBO uejioBeKa C >KUBOTHbIMU. CucCTeMaTHuecKoe ToJiokeHUe uenoBeka. CBUAeTeNbCTBa
CXO/ICTBA UelOBeKa C >XUBOTHBIMHU: CPaBHUTeTBHO-MOPGOJOruueckre, 3MOpUOIOTHUECcKUe,
(u3nonoro-oMoxumMuuecke,  noBedeHdeckre.  OTAMuMs ~ dYeloBeKa  OT  JKUBOTHBIX.
[IpsiMoxoXK/leHMe U KOMILJIeKC CBsi3aHHBIX C HMM TIpHM3HaKoOB. Pa3BuTve TOJIOBHOrO MoO3ra U
BTOPOU CUTHa/IbHOW CUCTEMBI.

TBrokyie cuibl (akTopel) aHTpororeHe3a: Ouosoruyeckue, colpanbHble. COOTHOIIEHHWEe
010/IOTMUeCKUX U COLMATBHBIX (JAKTOPOB B aHTPOTIOTeHe3e.

OCHOBHBIe CTafiuM aHTpOTIOreHe3a. ABCTpa/JIONUTeKd - [JBYHOTWe Tipefkd mofeil. UenmoBek
YMeJIblid, TiepBble M3TOTOBJEHUS OpyAui Tpyza. UesoBeK NpPSMOXOASAIIMM U TIepBbId BBIXOZ,
imrozert 3a nipegensl Adpuku. YenoBek reigenbbeprckuii - oOLWi MpefoK HeaH1epTaabCKOro
uesioBeKa M uejioBeKa pa3yMHoOro. YeroBeK HeaHAepTaJbCKUN KakK BUJ, JIIO[ell XOJIOJHOTO
KiuMmaTa. YesioBeK pa3yMHBbIM COBPEMEHHOTO THIa, [JEeHUCOBCKWN uesioBeK, OCBOeHUe
KOHTUHEHTOB 3a rpejieramMd AGpUKHU.

OJBOJIIOLMST  COBPEMEHHOTO 4YesioBeKa. EcTecTBeHHBIW OTOOp B TMOMYJSOUAX —Ye/lOBeKa.
MyTalMOHHBIN Tpoiiecc ¥ noauMopdusM. [lonysirioHHble BOJHEL, Apelid reHoOB, MUrpaLyvs U
"3 dexT ocHoOBaTes" B MOMYJISLMAX COBPEMEHHOTO Ue/IoBeKa.

UenoBeueckue pachl. [ToHsATHe 0 pace. bosbline packl: eBporneorHas (eBpasuiickasi), aBCTpano-
HerpouJHasi (3KBaTopua/bHasi), MOHroJioUJHas (a3vaTCKo-aMepuKaHCKas). Bpems u mnyTtH
pacceneHusi uesioBeKa M0 TiaHeTe. ENUHCTBO uenoBeueckrx pac. HayuHasi HECOCTOSATENBHOCTD
pacusma. ITprcrnocob/eHHOCTs YenioBeKa K Pa3HbIM yCIOBUSIM OKpY»Karollel cpejbl. BiusiHMe
reorpaduyeckoil cpefibl U ipeticda reHoB Ha MOP(oIOTHIO U (DHU3UOJIOTHIO UeloBeKa

OKOCHCTEeMBI U IIPUCYLI{HE UM 3aKOHOMEPHOCTH

7.1

Pazziesnibl v 3a7auu 5Ko0run. CBsi3b 9KOJIOTHH C IPYTHMH HayKaMU.

MeTto/bl  3KOOTHH. IlosieBble HAO/MOIEHUs. OKCTEepUMEHTBhl B 9KOJIOTHU: TIPUPOJIHBIE U
inaboparopHbie. MozieMpoBaHUe B 9KOJOTMUA. MOHUTOPUHT OKPYXKAroITleld Cpejibl: JIOKa/TbHBIH,
erMOHa/bHbBIN 1 T7100a/IbHbIH

7.2

OKonornueckre (PakTOpbl M 3aKOHOMEDHOCTH WX AelcTBus. Kiaccudukaiys 3KOIOTUUecKuX
(hakTOpOB: abuoTHUecKue, OUOTHUECKWe, aHTpororeHHbie. OOIMe 3aKOHOMEPHOCTH J1eHCTBHUS
bKoslornueckux ¢akTopoB. ITpaeuio munuMmyma (K. IInpenrens, FO. JIubux). TonepaHTHOCTS.

OBpHOMOHTHBIE U CTeHOOHMOHTHBIE OPTaHHU3MBI.




IAbrotrueckue akropel. CBeT Kak 35KOJIOTHUeCKWM ¢akTop. [lelicTBUe pa3HBIX YYaCTKOB
CO/THEYHOTO CIeKTpa Ha OpPraHM3Mbl. JKOJIOTHUECKWe TPYIMIbl pacTeHWd W >KUBOTHBIX TIO
OTHOIIeHWI0 K cBeTy. CurHambHasi poib cBeta. PororepuogusMm. TemrepaTypa Kak
bKosornueckuid  ¢dakTop. /[leficTBMe TemrepaTypbl Ha OpraHu3Mbl. [lOMKWIOTEpMHBIE U
roMoHOTepMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbIE OPTaHU3MBI.

B1a’KHOCTh KakK 3KOJ0Thdecknii akrop. IIpucrnocobieHusi pacTeHUH K MO/ep>KaHUI0 BOJHOTO
ObanaHca. Kmaccudukaipisi pacTeHUM TI0 OTHOLIIEHWIO K Boje. TIpucrocobsieHrsi KUBOTHBIX K
3MEeHEeHUIO BOAHOTO PeXXUMa.

Cpeapl  0o0WTaHMS OpraHM3MOB: BO/Hasl, HA3eMHO-BO3/ylllHas, TIOUBEHHas, TyOWHHAs
Mo/JTI0UBeHHAsl, BHYTpHOpraHu3MeHHas. PU3NKO-XUMUYeCKWe OCOOeHHOCTH CpeJi 00WTaHus
opranu3MoB. [Ipucroco6ieHust OpraHu3MOB K >KU3HU B Pa3HbIX CpefiaxX.

brosormueckrie pUTMbL. BHelllHMe W BHyTpeHHWe pUTMbL. CyTOUHBIE W TOJUUYHBIE PUTMBL
[Tpricnoco6/1eHHOCTh OPraHU3MOB K Ce30HHBIM U3MEHEHUSIM Y CIIOBUM XKU3HU.

PKusHeHHbIe hopMbl opranu3moB. TToHsTHE 0 >Ku3HeHHOU dopme. JKr3HeHHbIe (HOPMBI paCTeHUIA:
ImepeBbsi, KyCTapHWKW, KyCTapHWYKW, MHOTOJIETHWE TpPaBbl, OJHOJeTHHe TpaBbl. ’KW3HEHHbIe
(hOpPMBI >KUBOTHBIX: TH/IPOOUOHTEI, Te0OMOHTHI, a3p0OHOHTLL. OCOOEHHOCTH CTPOeHHsT U 0Opa3a
PKI3HU.

brotryeckue (akTopel. Buabl OMOTUYECKUX B3aMMO/IEMCTBUI: KOHKYDEHLIUs, XHUI[HUYEeCTBO,
ciMbro3 ©  ero  ¢opmbl. [lapa3uTu3M, KOOMepanus, MyTyaau3M, KOMMeHCalIu3M
(KBapTUPAHTCTBO,  HaxJeOHUYecTBO). HeTpoduueckue  B3auMOAEHCTBUA  (TOMMUECKHE,
(opuueckre, (abpudeckue). 3HaueHWe OWOTHUECKWX B3aUMOZEHCTBUN /s CyI[eCTBOBAHUS
Opranu3MoB B cpejie 06uTanusi. [TpUHIMIT KOHKYPEHTHOTO MCK/TIOUeHHs!

7.3

ODKOJIOrMUeCKHue XapaKTepUCTUKM Monyasiuu. ITomynsanuys Kak Ouosioruueckas cuctema. Posb
HEOTHOPOJHOCTH Cpefbl, (GU3NUeCKUMX 0aphepoB W 0COOeHHOCTel OWo/oTHH BUIOB B
(hopMUpPOBaHUH MMPOCTPAHCTBEHHOM CTPYKTYPhI MOy, OCHOBHBIE TIOKa3aTe I TOMY/ISIUN:
UMC/IEHHOCTh, TIJIOTHOCTh, BO3pacTHas W TI0JIOBas CTPYKTypa, POXKaeMOCThb, TPUPOCT, TeMII
[poCTa, CMEPTHOCTb, MUTPal[HSl.

ODKoJiloThYecKass CTpyKTypa mnomyasiuu. OlleHKa YHC/JIeHHOCTH Tony/siud. [IuHamuKa
MOMYJISILUY U ee pery/siys. bruoTuueckuil moTeHI[Man Monyaauud. MoienupoBaHye AUHAMUKA
ronyssiuy. KpuBble pocTa uuCIeHHOCTH Tony/siiuud. KpuBble BbDKMBaHUS. Peryssius
UMC/IEHHOCTH TIONY/SIUi: poJib (DaKTOPOB, 3aBUCSIIMX W He 3aBUCSIIMX OT IIOTHOCTH.
DKoJIOTHYeCcKre cTpaTeruu BuoB (r- u K-crparerun).

[TonsTve 00 9KOJOrMUECKOW HUIle BUAA. MecrtoobutaHue. MHoroMepHass MO/e/b
bKonoruyeckon Huiu k.M. XaTtunmHcoHa. Pa3mepsl 3Konoruyecko Hum. IloTeHuManbHas U
peai30BaHHas HUILIM.

Buag kak cucTema TomyJsisiuyid. Apeasbl BUAOB. BHAbl UM WX JKU3HEHHbIe CTpaTeTUU.
3aKOHOMEPHOCTU TIOBe/IeHHsI ¥ MUTPALUi >KMBOTHBIX. Brojiornueckrie WHBa3WM UYKePOJHBIX
BH/IOB

7.4

Coob1ecTBa opraHn3MoB. broiieHo3 u ero cTpykrypa. CBsi3u MeXkly OpraHi3MaMy B O1oLieHOo3e.
OKocHcTeMa Kak OTKpbITasi cucteMa (A./pk. Tencm). dyHKIMOHANbHBIE OI0KM OpPraHU3MOB B
5KOCHCTeMe: TIPOAYLIEHThl, KOHCYMEeHTSI, pe/iyLieHThbl. Tpoduueckue ypoBHU. Tpoduueckue 1jenu
1 cetT. AGroTHUeckre 6710KM SKocucTeM. [T0UBBI U Wbl B 9KOCcHCcTeMax. KpyroBopoT BelecTB U
[OTOK SHEPIUY B SKOCHCTEMe.

OCHOBHBIe MTOKa3aTenIy 3KOCHCTeMbl. bromacca ¥ NpoAyKiys. DKOJIOrM4ecKre MpaMu/ibl Yrcersl,
0rOMacchl U SHEPTHH.

HaripaBneHHbIe 3aKOHOMEpHBbIE CMeHBI COOOILeCTB - CyKieccud. I[lepBUyHbIe W BTOPUYHBIE
CYKLIECCHM M WX IIpUYMHBL. AHTpOINOreHHble BO3Z€HCTBUS Ha Cykileccud. KinmakcHoe
coobiriecTBo. buopasHooOpaswe ¥ TIO/IHOTa KPYroBOpPOTA BeLeCTB - OCHOBA YCTOHUMBOCTH
Cco00IIIeCTB.

[IpupogHble  3KOCUCTEMbI. AHTPOINOLeHHble SKOCUCTEeMBL. ATpPO3KOCUCTeMa. ATpOLeHOos.




Pazmiunist MeXXy aHTPOTIOT€HHBIMH U TIPUPOJHBIMUA SKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHbIE KOMIIOHEHTHI yp0Oo3kocuctem. I'opozackas ¢diopa u dayHa.
CuHaHTpOMM3al[si TOpOoAcKoW  ayHel. bBuosornmueckoe ¥ XO3sMCTBEHHOe — 3HaueHHe
ArpO3KOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (hOPMUPOBAHUSI OCHOBHBIX B3aWMO/eHCTBHMA
OpPraHU3MOB B KOCHCTEMaX.

[TepeHOC HEPTUM W BEIECTB MeXAy CMEKHBIMH 3KOCUCTEMaMH. YCTOWMUMBOCTb OPraHWU3MOB,
MOMYJISIIUNA ¥ SKOCUCTEM B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTeHHBIX BO3/eHCTBUN

7.5

briocepa - obileriaHeTapHasi 00070UKa 3eM/d, TAe CYIeCTBYeT WM CyIecTBOBaja KU3Hb.
Yuenue B.W. BepHazckoro o 6uochepe. O6mactu 6uocheprr 1 ee cocrtap. JKuBoe BeleCTBO
Orocdepsl U ero PyHKIUH.

3aKOHOMEpDHOCTU CYIecTBOBaHUsl Ouocdeprel. OcobeHHocTH Ouocdepbl Kak riobanbHON
bKocucTeMbl.  [IluHamMuueckoe paBHOBecue B Owocdepe. KpyroBopoTel  BelllecTB U
OrioreoxuMuUecKre UKbI (Yrieposa, a3ota). PUTMUYHOCTE siBieHni B Guochepe.

3oHanbHOCTL Orocdepsl. [ToHsTHe 0 GroMe. OcHOBHBIE OHMOMBI CyIM: TYH/PAa, XBOWHBIE Jieca,
CMelllaHHble Y IIMPOKOJMCTBEHHbIE Jjieca, CTeld, CaBaHHbI, IMYCTbIHW, TPOMUYECKUe Jieca,
BLICOKOTODbsI. KMar, pacTUTeNnbHBIN 1 )KUBOTHBIA MUD OMOMOB CYIIIH.

CTpyKTypa U (YHKLUS XXUBBIX CHUCTEM, OLIEHKa WX PeCypPCHOTO TOTeHLHasa M OnocdepHbIX

byHKUMN

7.6

OKoJIorMueckre KpU3MChl M UX MPUYMHBL. Bo3jelicTBue uesoBeka Ha Ouocdepy. 3arpsisHeHHe
BO3AyIIHON cpeAbl. OXpaHa Bo3jyXa. 3arpssHeHue BOJHOM cpefibl. OxpaHa BOJHBIX PeCypCOB.
PaspyiueHue noysbl. OxpaHa IOYBEHHBIX PeCcypcoB. V3MeHeHre KuMara.

IAHTpOIIOTeHHOE BO3/lefiCTBHe Ha pacTUTe/bHbIA U JKUBOTHBIA MUp. OXpaHa pacTUTeNbHOro U
PKMBOTHOTO Mupa. OCHOBHBIE TIPUHLMMBI OXpaHbl mpupogbl. KpacHble kuurun. Ocobo
oxpaHsieMble NIpupoHble Tepputopun (OOIIT).

boTaHuueckue cazibl ¥ 300/I0TMUeCKUe TTapKu.

OcHOBHble TPUHLIMIBI yCTOWYMBOIO pasBUTHUs UeloBeuecTBa W IpUPOAbL. ParjyoHanbHOe

[PUPO/IOTIO/Ib30BaHKe U COXpPaHeHHe OHO0JI0rHueckoro pazHoobpasus 3emiu




