MpunoxeHue 12

B denepanbHbiX M pernoHanbHbIX Mpoueaypax OLEHKM KadecTBa oOpasoBaHMs MCMONb3yeTcs
nepeyeHo (kogudmkaTop) pacnpefeneHHblX Mo Knaccam npoBepsieMbix TpeboBaHWK K pesynbTatam
OCBOEHMNA OCHOBHOW 0OOpasoBaTenbHOM NporpamMmMbl cpegHero obuwiero obpasoBaHMs U 9NEMEHTOB
cogepxaHus no éuonoruu.

Tabnuua 16
MpoBepsieMble TpebGoBaHUS K pe3ynbTaTaM OCBOEHUS OCHOBHOW
obpasoBartenbHon nporpammel (10 knacc)
Kona MpoBepsieMble NpeaMeTHble pe3ynbTaTbl OCBOEHMSI OCHOBHOI 06pa3oBaTenbHON
NnpoBepsIEMOro nporpaMmmbl cpegHero obuiero obpasoBaHus
pesynbTarta
1 CchopMUPOBAHHOCTb 3HAHUN O MecTe WU Ponu GUMONOrMM B CUCTEME Hay4yHOro

3HaHMS eCTECTBEHHbIX Hayk, B (DOPMUPOBAHUM COBPEMEHHON ECTEeCTBEHHO-
Hay4yHON KapTWHbI MUpa M HAy4HOrO MUPOBO33PEHUS; O BKMade POCCUWCKMX U
3apy0eXHbIX Y4YEHbIX-GMONOroB B pas3BUTUE OGuonorvv;  yHKUMOHAsbHOW
rpaMoOTHOCTM YenoBeKka Ansl PELIEHS XKU3HEHHbIX 3aaay

2 YMeHune packpbiBaTb cogep)kaHne 6Uonornvyeckux TEPMMHOB U MOHSTUIA: XU3Hb,
KneTka, opraHusMm; metabonuam (oBMeH BellecTB W nNpeBpalleHne 3dHeprum),
romeoctas (camoperynsauusi), ypOBHEBasi OpraHv3auusi J>KUBbIX CUCTEM,
camMmoBocnpounsBegeHne (penpoaykLms), HacneaCcTBEHHOCTb, UBMEHYMBOCTb, POCT
N passuTue

3 YMeHne wusnaraTb Guonorumdeckune Teopum  (KNeToyHasi, XPOMOCOMHas,
MyTaumoHHas), 3akoHbl (. MeHgens, T. Moprana, H.W. BasunoBa) u yyeHus (o
LeHTpax MHoroobpasns W MPOUCXOXKOEHUS KyNbTypHbIX pacTeHun H.W.
Basunosa), onpeaensaTb rpaHnubl MX NPUMEHUMOCTU K XKMBbIM CUCTEMAaM

4 YMeHne Bnagetb mMeTtogammu Hay4HOro no3HaHuda B ouonorun (Ha6J'IIO,D,eHVIe n
onnucaHme XuBblX CUCTEM, MNMPOLIECCOB U SABMEHUI; opraHuzauuna n nposeaeHune
©nonorn4yeckoro OKCNepumMeHTa, BblABWXeHWe r’MNOoTeE3bl, BblABIieHNE
3aBMCMMOCTU MeXxay wuccnegyembiMn BennyvnHamm, 00bsiCHeHNEe Nnony4eHHbIX
pes3ynbTaTtoB, UCMNOJIb30BAHHbLIX HAY4YHbIX NMOHATUN, Teopvu7| N 3aKOHOB; yMeHue
nenaTtb BblIBOAbl HA OCHOBaHUM NOJNTyYeHHbIX pe3yanaTOB)

5 YMeHWe BbIAeNsTb CYLIECTBEHHbIE MPU3HAKU BUPYCOB, KNETOK MNPOKapuoT U
9YKapuoT, OOHOKMETOYHbIX W MHOIOKMEeTOYHbIX OpPraHM3MoB; 0CcObEeHHOCTU
npowueccoB obMeHa BeELLECTB U MPEBPALLEHUS 3HEPTMU B KNeTke, hOTOCUHTE3a,
NNacTUYecKoro n SHepreTMyeckoro obmeHa, XemMoCWHTe3a, MWUTO3a, MEelo3a,
onnoaoTBOpeHUA, pa3MHOXeHuA, nHameuayanbHOro pas3BuTna opraHmamMma
(oHTOreHes)

6 YMeHue MNpUMeHHATb MNOfMyYeHHble 3HaHWUA AN OO0bACHEeHWs OBuonornyeckunx
MPOLLECCOB U ABMEHWN, ONSA NPUHATUS NPaKTUYEeCKUX PeLleHUn B NOBCEAHEBHOM
XM3HM B uensx obecnedveHnss 6e3onacHOCTM CBOEro 340pOBbS U 300pPOBbSA
OKpyXaroLux nogen, cobnoaeHns HOpM rpaMoTHOTO MNOBEAEHUS B OKPY>KatoLLEen
NPUPOAHON cpeae; MOHUMaHue HeobXoOMMOCTM MCMOMb30BaHUSA LOCTWKEHUN
COBpPEMEHHON Ovonorun 7] OunoTexHonorumn anga paumoHanbHoro
NpMpoaoNosib30BaHNs

7 YMeHune pewaTtb anemMeHTapHble reHeTh4yeckmne 3agayvymn Ha MOHO- U umrMGpM,que
CKpelwinBaHue, cuenrieHHoe HacrieaoBaHune; CoOCTaBliATb CXeMbl MOHOFI/|6pMD,HOI'O
cKpewmnBaHna Ona npeackasaHma HacrnegosaHuA NpuU3HakoB y opraHM3MoB

8 YMeHue BbINOMHATL rnabopaTopHble WM npakTudeckne paboThbl, cobnopaTtb
npaswna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060pYyaO0BaHUEM




9 YMeHne  KpUTUYECKM OLEeHMBaATb W MHTEpPNpeTMpoBaTb  WMHAOPMaLUIo
BMonorM4eckoro  coaepXKaHus, BKMOYAKLWYI0 MCeBAOHAaYYHble 3HaHWUS U3
pasnuyHbIX UCToYHMKOB (CMW, Hay4HO-nonynsipHele matepuansbl); dTUYecKue
acneKkTbl COBPEMEHHbIX UCCreaoBaHuin B buonormum, meguumHe, GnotexHonornm

10 YMeHne co3gaBaTb COOCTBEHHbIE NMUCBMEHHBIE U YCTHbIE CcoobLLeHnsi, 0b6obLas
buonormyeckyto  MHPOPMALMIO M3  HECKOSIbKMX  UCTOYHUKOB,  rPamMoTHO
Mcnonb3oBaTh NOHATUIHBIN annapat Guonorum

Tabnuua 16.1

MpoBepsaembie anemeHTbl cogepxanus (10 knacc)

Koa lMpoBepsieMblin 3NEMEHT coaep>KaHus
1 Buonorus kak Hayka
1.1 Buonorus - Hayka o xuBow npupoge. Ponb 6rnonorum B popMMpOBaHNN COBPEMEHHOM

Hay4HOW KapTuHbl Mupa. Cuctema BMonornyeckmx Hayk

1.2 MeTodbl MO3HaHWA KMBOW Npupodbl (HabnogeHue, 3KCNEpPMMEHT,  OnucaHue,
nsmMepeHue, knaccrugukaums, MogenupoBaHue, ctaTucTuyeckas obpaboTka AaHHbIX)

2 KuBble cucteMbl U UX opraHnsaums

2.1 >KuBble cuctembl (GuocucTtembl) Kak npeametr  u3ydeHuss Ouonorun. CeoncTtea
Buocuctem n nx pasHoobpasue

2.2 YpoBHu opraHusaumm 6uocucrtem: MOMEKYNSIPHO-TEHETUYECKNI, KNETOYHbIN,
OpraHM3MeHHbIN, NOMYNSALMOHHO-BMAOBOMW, 3KOCUCTEMHbIN, BUOChEpHbIV

3 XUMMUYECKNIA COCTaB U CTpPOEHNE KNETKN

3.1 XUMU4eckmm cocTaB KNEeTKN. XuMunyeckme 3NEeMEHTbI: MaKpO3NeMeHTH!,
MUKpPO3nemMeHTbl. Boga v mMuHepanbHble BewecTBa. OyHKUMM BOAbI U MUHEPASbHbIX
BeLlecTB B kneTke. [NogaepxaHme ocMoTuyeckoro 6anaHca

3.2 Benkn. CoctaB wu cTpoeHne 6enkoB. AMWHOKMCNIOTBI - MOHOMepbl Gernkos.
HesameHMMble M 3aMeHMMble aMUHOKWUCIIOTbl. AMMWHOKUCIOTHBIA COCTaB. YpPOBHU
CTPYKTYpbl 6enkoBon Monekynbl (MepBuYHasi, BTOPUYHas, TpeTM4Has M YeTBepTudHas
CTPYKTYypa). Xumu4yeckme ceomnctea 6enkoB. buonornyeckme yHKLUmM 6ENKoB.
®epmeHTbl - Buonormyeckme katanmadatopbl. CTpoeHne depMeHTa: aKTUBHBIA LEHTP,
cybctpaTHaa cneumduyHocTb. KodepmeHTbl. ButamuHbl. OTnuuma depmeHToB OT
HeopraHM4yeckux KatannsaTtopos

3.3 YrneBsogpl: MOHOcaxapwabl (rmiokosa, pubosa wu  gesokcupmbosa), gucaxapugbl
(caxaposa, nakTtosa) M nonucaxapuabl  (Kpaxman, [AWKOreH,  Lenninosa).
Buonornyeckue yHKUMM yrneBoaoB.

JNivnnael: Tpurnvuepuabl, crtepoudbl, docdonunugel. [mMapodunbHO-rMAPodobHLIe
csovcTBa. buonormdeckue dyHkuMn nunugos. CpaBHeHue yrnesogoB, 6enkoB wu
AMNUO0B Kak MCTOYHUKOB SHEPrmn

3.4 HyknenHosble kucnotbl: AHK n PHK. Hykneotnabl - MOHOMepbl HYKNEWHOBbLIX KUCMOT.
Ctpoenue u pyHkumm OHK. Ctpoenue n dyHkummn PHK. AT®: ctpoeHue n oyHKLMK

35 LlI/ITOJ'IOFI/IFl - HayKa O KneTke. KneTtouHas Teopua. MeToapbl N3y4yeHunsa KneTok

3.6 KneTtka kak uenocTtHas xuBas cuctema. ObLime npusHaky KNeTokK: 3aMKHYTas HapyxXHas
MeMbpaHa, monekynbl [JHK kak reHeTu4eckmn annapat, cuctema cuHTesa berka

3.7 Tunbl  KNEToK: 3ykapuoTudeckas W npokapuotmdeckad. OcCOBGEHHOCTM CTpOeHus
npokapuoTnyeckon kneTtku. KnetoyHas cTeHka Oaktepuin. CTpoeHne 3yKapuoTUYeCcKon




KneTkn. OCHOBHbIE OTNNYMS PACTUTENBHON, XXUBOTHOM U FPUOHON KNETKN

3.8 [MOBEPXHOCTHbIE CTPYKTYPbl KIMETOK - KIMEeTOYHas CTEHKa, MMKOKANIMKC, UX yHKLUW.
MNMnasmaTnyeckas membpaHa, ee CBOWCTBa U pyHKUMM. LiuTonnasama n ee opraHouipl.
OpHomembpaHHble opraHouabl KneTku: 3Hgonnasmatudeckas ceTb (AIC), annapar
ronbgxn, nusocomel. [NonyaBTOHOMHbIE OpraHOWMAbl KIETKW: MUTOXOHOPWMW, Mractugpl.
MpouncxoxageHne mutoxoHapui u nnactva. Bugbl nnactna. Hemem6paHHble opraHovabl
KNeTkn: puBOCOMbI, KMETOYHbIA LIEHTP, PECHUYKW, XIyTUKA. DyHKLMKM OpraHongos
KneTkun. BknioveHus

3.9 Appo -  perynatopHein  ueHTp knetkun. CTpoeHue sdgpa: agepHas o60mnoyka,
Kapuonna3sma, XpOMaTuH, SApbILLKO. XpPOMOCOMBI

3.10 TpaHcnopT BeLeCTB B KNeTke

4 YKnsHeoeaTenbHOCTb KNEeTKU

4.1 O6bmeH BellecTB, wunu MeTtabonuam. Accumunsaumsa  (Nnactudeckui obmeH) w
ancenmmnnaumsa - (sHepretudeckni obmeH) -  OBe CTOPOHbl  €4MHOro  npouecca
meTabonuama. Tunbl obmeHa BewecTB: aBTOTPOMHLIN K reTepoTpodHbIn. Pornb
dhepMeHTOB B 0OMEHEe BELLECTB 1 NPEBPALLEHNN SHEPTUN B KIETKE

4.2 doTtocuHTe3. CBeToBas M TemMHoBasa pa3bl hoTOoCcMHTE3a. Peakuum ¢oTocuHTE3A.
O ekTnBHOCTL (POTOCUHTE3a. 3HaveHMe OToCMHTE3a [Ons Xu3HM Ha 3emne.
BnusiHue ycnosuin cpegpbl Ha POTOCUHTES 1 CNOCOOLI MOBBILLIEHUS €r0 NPOAYKTUBHOCTU Y
KyNbTYPHbIX paCTEHWM.

XemocuHTes. XeMocuHTesupytowmne baktepun. 3Ha4YeHne XeMOCUHTE3a ANS XKU3HM Ha
3emne

4.3 OHepreTudeckni obmeH B  knetke. PacwenneHue BewecTs, BblaeneHne u
aKKyMynuMpoOBaHWe SHeprum B Knetke. OTanbl 3HepreTvyeckoro obmeHa. [nukonus.
bpoxeHne wun ero Buabl. KucriopogHoe OKUCREHME, WM KNETOYHOEe AblXaHue.
O heKkTUBHOCTb SHEPreTUYECKOro obmeHa

4.4 Peakumn maTpuyHOro cuHTesa. [eHeTumdeckasa uHdopmaums wn OHK. Peanusauus
reHeTuyeckon uHdopmauunm B kneTke. [eHeTnyeckMn Kog WM ero CBOWCTBA.
TpaHckpunums - maTpudHbii  cuHTe3 PHK. TpaHcnsuma - ©6uocmHTe3 Oernka.
KogunposaHune amunHokucnot. Ponb pubocom B BruocuHtese benka

4.5 HekneTouHble hopMbl XKU3HU - BUpYChl. cTopusa oTkpblTua Bupycos (O.A. ViBaHOoBCKui).
OcCoBeHHOCTM CTPOEHWs U KU3HedesaTenbHOCTU BupycoB. baktepuodarn. Bonesnu
pacTEHWU, XMBOTHBIX N YenoBeka, Bbl3biBaeMble BuMpycamMu. Bupyc ummyHogeduunta
yenoseka (BWY) - Bo3bygutene Clr[a. MNMpodunaktvka pacnpocTpaHeHUs BUPYCHbIX
3aboneBaHui

5 Pa3mHoXeHne n niamesugyanesHoe passmuTme opraHM3MoB

5.1 KneTouYHbIN UMKA, WAN XKU3HEHHbIN UMK KneTku. MHTepdasa n muto3. [lpouecchl,
npotekawowme B uHTepdase. Pennukaums - peakumss maTpudHoro cuHtesa [QHK.
CTpoeHne xpoMocom. XpOMOCOMHbLIN Habop - kapuvoTun. OUnNnougHbIi U ranfiongHbIn
XPOMOCOMHble Habopbl. Xpomatuabl. LlMTonormdeckne OCHOBbI Pa3MHOXEHUA W
WHOUBMAYANbHOIO Pa3BUTMS OPraHM3MOB.

Oenenne knetkn - muto3. Crtagum mutosa. [lpouecchl, npoucxogsime Ha pasHbIX
cTaguax mutosa. bruonornyecknin cMbicim MUTO3a

5.2 dopmbl  pasMHOXeHMs1 opraHuamoB: Oecronoe 1 nonosoe. Bugbl Gecnonoro
pPa3MHOXEHWs::  [eneHune HaaBoe, MOYKOBaHME  OAHO- U MHOFOKMETOYHbIX,
crnopoobpa3oBaHue, BeretaTMBHOe pas3MHOXeHue. WCKYyCCTBEHHOE KITOHMpPOBaHUE
OpraHn3moB, €ro 3Ha4eHme 411 Cenekunm

5.3 MonoBoe pasMHOXeHWe, ero oTnn4yusa ot 6ecnonoro.

Menos. Ctagum menosa. lNpouecchl, Npoucxoadailine Ha ctagusix mernosa. [loBegeHue
XpoMocoM B Meno3se. KpoccuHrosep. brnonornyecknin CMbICin 1 3Ha4eHne Menosa




5.4

FameToreHes - npouecc obpaszoBaHUS NOMOBbLIX KNETOK Y XUBOTHLIX. [1oNnoBble Xenesbl:
CEMEHHMKN U andHUKKM. OOpasoBaHMe W pasBUTUE MONOBbIX KNETOK - rameT
(cnepmatosouna, sinlekneTka) - cnepmaTtoreHe3d u ooreHe3. OCOBEHHOCTU CTPOeHUst
SAMLEKNETOK 1 cnepmarto3ongos. OnnogoTesopeHue. lNapteHoreHes

55

VHaveuayanbHoe pasButue (OHToreHes). OMOpuoHanbHoe pasBuTUe (3MOpUOreHes).
OTanbl  3MOpMOHANbLHOrO  pasBuMTMS Y MO3BOHOYHBIX XKMBOTHbIX:  ApobneHue,
ractpynauyus, opraHoreHes. MocTambpuroHansHoe passuTue. Tunbl
NOCTAMOpPMOHANbLHOrO pasBuUTUS: NpsAMoe, Henpsimoe (NMMYnHoYHoe). BrinaHne cpeabl Ha
pasBuTUE OpraHM3MoB; haKTOPbl, CNOCOOHbIE BbI3biBaTh BPOXAEHHbIE YPOACTBA.

Poct u passutme pacteHun. OHTOreHe3 LBETKOBOrO paCTEHUsi: CTPOEHUE CEMEHM,
cTagvu pasBuUTuUSA

HacnencTtBeHHOCTb M UBMEHYMBOCTb opraHmnamos

6.1

Mpeametr n 3agaum reHeTukn. Uctopusa pasBuTua reHeTuku. Bknag poccumnckmx u
3apybexHbIX y4eHbIX B pasBUTUE TreHeTUKU. MeTtoabl reHeTuku (rmbpuaonornyeckun,
LUUTOreHEeTUYECKUA, MONEKynsipHO-reHeTu4eckuin). OCHOBHbIE TEHETUYECKME MOHATUS.
"eHeTnYeckas CUMBOMMKA, UCMONb3yeMasi B CXEMax CKpeLLMBaHUN

6.2

3aKkoHOMEpHOCTM  HacnegoBaHUs  MpuU3HakoB, ycTaHoBneHHole [.  MeHgenem.
MoHornbpugHoe ckpelimBaHvne. 3akoH eguHoobpasvs rmbpraoB NepBOro MOKOMEHUS.
MpaBnno AOMUHMPOBaHMA. 3aKOH pacllenneHus npusHakos. [MnoTesa YMCToThl ramer.
[MonHoe 1 HenonHoe AOMUHMPOBAaHNE.

OvurmbpugHoe ckpelwimBaHve. 3akOH HE3aBWCMMOrO HacredoBaHUs  NPU3HAKOB.
LinToreHeTnyeckme  OCHOBbl  AUrMOpMOHOro  ckpewwmBaHusa.  AHanusupylollee
ckpelimBaHune. Mcnonb3oBaHWe aHanuM3upylowero CKpeluvMBaHWs Afs onpeaeneHns
reHoTuna ocobu

6.3

CuenneHHoe HacnegoBaHue npwusHakoB. Pabota T. MopraHa no cuenfneHHomy
HacnegoBaHWIO reHoB. HapylleHvne cuenneHus reHoB B pesynbTare KpOCCUMHroBepa.
XpOMOCOMHas Teopus HacneacTBEHHOCTU. ['eHeTuYeckne KapThbl.

eHeTuka nona. XpoMocomMHoe onpegeneHne nona. AyTocombl U NOOBbIE XPOMOCOMBbI.
omorameTHble 1 reTeporaMeTHble opraHvambl. HacnegoBaHue NpU3HaKkoB, CLEMNIEHHbIX
C nornom

6.4

M3meHuynBoCcTb. Buabl mM3meHumBOCTU: HeHacnencTBeHHass M HacneacteseHHas. Ponb
cpedbl B HeHacrneACTBEHHOW W3MEH4YMBOCTW. XapakTepucTuka MoandukaLmoHHOM
n3meH4mMBocTn. BapmauuoHHbIN psa W BapuauuoHHas Kpueasi. Hopma peakumu
npu3Haka. KonnyecTBeHHble 1 Ka4eCTBEHHbIE NPU3HAKM 1 X Hopma peakuun. CBoncTBa
MOANMUKALMOHHON M3MEHYMBOCTH

6.5

HacnepcrteeHHas, nnu reHoTunuyeckas, N3MEHYMBOCTb. KombuHaTtusHas
N3MeH4YMBOCTb. Mero3 1 MOoMnoBON MPOLIECC - OCHOBA KOMOMHATUBHOM M3MEHYMBOCTM.
MyTauunoHHas wnsMmeHuynBocTb. Knaccudukaumss MyTauuMn: reHHble XPOMOCOMHbIE,
reHomHbole. Yactota ®  npuumHbl  MyTauuin. MyTareHHble  akTopbl.  3akoH
romMosiorM4eckmx psaaoB B HacneacTBeHHoM nameH4vmnsoctu H.. Basunosa

6.6

leHeTuka 4enoseka. Kapumotun 4yenoseka. OCHOBHble MeTOAbl FEHETUKM YerioBeka:
reHeanormyecknn, 6nNM3HeUOoBbIN, LIMTOTEHETUYECKUA, BUOXUMUYECKNA, MOMEKYNApPHO-
reHeTUYeCcKni. CoBpemeHHOe onpegeneHune reHoruna: NonHoreHoMHoe
CEeKBEHMpOBaHMEe, TreHOTUNUpoBaHWe, B TOM u4ucre c nomowpbto [1LP-aHanu3sa.
HacnegctBeHHble  3aboneBaHust  4enoseka: TreHHble  GonesHu, 6GonesnHn ¢
HacneacTBEHHOW MPeApacnofioXeHHOCTbH, XPOMOCOMHble GonesHn. Comatuyeckue u
reHepatvMBHble MyTaumu. [lpuHUMMNBLI  340pOBOro  obpasa XWU3HW, AWAarHOCTUKM,
NpoMNakTMKU U JleYeHnss  reHetmdeckux  OonesHen.  Meaumko-reHeTM4eckoe
KOHCYNbTUpOBaHWe. 3HayeHne MeaULUMHCKOW FeHeTUKU B NpefoTBpaLLleHUn U neyeHum
reHeTn4eckmx 3aboneBaHuii YenoBeka

Cenekuunsi opraHnamoB. OCHOBbI GBMOTEXHONOMUN

7.1

Cenekuus Kak Hayka 1 npouecc. 3apoxaeHue cenekumm n gomectukaums. Yyenue H.U.
BaBunoBa o UeHTpax NPOUCXOXOEHUSA U MHOroobpasust KynbTypHbIX pacTeHui. LieHTpbl




NPOnNCXoXxaeHna goMallHUX XUBOTHbIX. COpT, nopoaa, wraMmm

7.2

CoBpeMeHHble MeToabl cenekuun. MaccoBblit 1 MHOVBUAYaNbHLIA OTGOPbLI B CEnekuun
pacTeHuin n XMBOTHbIX. OLeHKa aKcTepbepa. BnunskopoacTBeHHOe cKpeluuMBaHue -
NHGPUAKMHT. Yuctas nuHus. CkpeluuBaHue YUCTbIX NUHMKA. [eTepoanc, unu rubpuaHas
cuna. HepoacteeHHoe ckpeluBaHue - aytopuauHr. OtoaneHHas rubpuausaumns u ee
ycnexu. VIckyccTBeHHbI MyTareHes 1 nonyyeHue nonunnovaos. JOCTMKEHNs cenekumnm
PaCTEHUM, XXMBOTHbIX U MUKPOOPraHN3MOB

7.3

BrnoTtexHonorma kak oTpacnb npousBoacTBa. [eHHast uHXeHepws. OTanbl CO34aHUS
pekoMmbuHaHTHoM [HK 1 TpaHcreHHbIX opraHM3aMoB. KnetoyHasa uHxeHepusi. KnetoyHble
KynbTypbl. MukpoknoHanbHoe pa3MHOXeHne pacTeHui. KnoHnpoBaHue
BbICOKOMPOAYKTUBHbIX  CEITIbCKOXO3SWCTBEHHbIX ~ OPraHM3MOB.  JKOMorMyeckue wu
aTnyeckme npobnemsl. FTMO - reHeTUYeCKN MOANMDULIMPOBaAHHBIE OPraHN3MbI

Tabnvua

MpoBepsieMble TpebGoBaHUS K pe3ynbTaTaM OCBOEHUS OCHOBHOWM
obpasoBatenbHou nporpammbl 11 knacca

16.2

Kopg

MpoBepsieMble NpeAMeTHble pesynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTenbHOM

NnpoBepsieMoro nporpammbl cpegHero oblero o6pasoBaHus

pesynbTaTa

1

ChopMMpOBaHHOCTb 3HaHUA O MecTe M Ponu GUoNorMM B CUCTEME Hay4dHOro
3HaHMS eCTECTBEHHbIX Hayk, B (DOPMUPOBAHUM COBPEMEHHON €CTEeCTBEHHO-
Hay4yHON KapTWHbI MMpPa W Hay4HOro MUPOBO33PEHUS; O BKMade POCCUACKMX U
3apy0eXHbIX Y4YEeHbIX-GMONOroB B pas3BUTUE OGuonorvv;  yHKUMOHASbHOW
rpaMoOTHOCTM YenoBeKa Ans PeLleHNs )KU3HEHHbIX 3a4ay

YMeHue packpblBaTb cogep)kaHue GUOMOrMYeckux TEePMUHOB W MOHATWI: BUA,
nonynsuusi, reHodoHd, SBONOUMS, ABWMXKYWMUE cunbl (cbakTopbl) 3BOMOLNK,
NpUCNocobIeHHOCTb OpraHn3moB, BuAoobpasoBaHWe, akoriornyeckme gakTopsl,
aKocucTema, MNpPOAYyLUEHTbl, KOHCYMEHTbl, PEeAyueHTbl, Lenu nuTaHus,
aKorormyeckasi nupamuga, GuoreouieHos, Guocdepa

YMeHve nanaratb 6uonormyeckme teopuun (dBonoumoHHas Teopusa Y. [apsuHa,
CUHTEeTUYeCKas TeOpus 3BOMOLMK), 3aKOHbI U 3aKOHOMEPHOCTU (3apoablLLEeBOro
cxogctea K.M. Bapa, yepenoBaHus rnaBHbIX HanpasneHui U nyten SBoOrOLMK
A.H. CeBepuoBa, y4eHus o bmocdepe B.U. BepHagckoro), onpefensitb rpaHuvLb
NX MPUMEHUMOCTU K XMBLIM CUCTEMaM

YMeHve BnageTb MeTodamMu Hay4yHoro nosHaHust B Guonorumn (HabniogeHue un
OMUCaHME XMBbIX CUCTEM, MPOLECCOB U SBMIEHWUI; OpraHM3auus n npoBefeHue
OMOMOrM4Yeckoro  SKCMepuUMEHTa, BblABUXEHMe rmnoTessbl; BbIsIBNIEHWE
3aBUCUMOCTM MeXay wuccrnegyembiMyM BeNUUMHAMKM, OOBACHEHME MOSYYEHHbIX
pe3ynbTaTtoB, UCMOMb30BAHHbIX HAyYHbIX MOHATUA, TEOPUMA U 3aKOHOB; YMEHUe
JenaTb BbIBOAbl HA OCHOBAHWM NOMyYeHHbIX Ppe3ynbTaToB)

YMeHne BbIOENnsATb CYLIEeCTBEHHble MPU3HAKM  CTPOEHUs  BUonorm4yeckmnx
06GBbEKTOB: BWMAOB, MOMNyNsUMA, MNPOAYLEHTOB, KOHCYMEHTOB, peayLEeHTOB,
OMoreoLleHO30B UM 3KOCUCTEM; OCODEHHOCTM MPOLIECCOB HacneaCTBEHHOWN
N3MEHYMBOCTU, ECTECTBEHHOIO 0TOOpa, BMA00Opa3oBaHus, NPUCNOCOBIEHHOCTU
OpraHM3MoB, [OEWCTBUSI 3KOMOrMYeckMx ¢pakToOpoB Ha OpraHMambl, nepeHoca
BELLeCTB M NOTOKa 3HEepPrMm B OKOCUCTEMAaX, aHTPOMOreHHbIX M3MEHEHUA B
3aKocUCTEMAxX CBOEN MECTHOCTM, KpYroBOpoTa BELUECTB M BMOreoXMMUYECKUX
uuKnoB B Buocoepe

YMEeHne MpUMEHSTb MONydeHHble 3HaHWA Ans O0OBACHEHWS OMONornMyecKkmx
NpoLLeccoB U ABMNEHWUW, ANA NPUHATUSA NPaKTUYECKUX PeLleHUn B NoBCeJHEBHON
Xn3HM B uensx obecneyveHnss 6e3onacHOCTM CBOEro 340pOBbS U 300pPOBbSA




OKpyXKatoLwux nogen, cobniogeHnss HopM rPamMoOTHOTO MOBEAEHWS B OKpyXatoLLen
npupoaHon cpede; NoHUMaHWE HeoBGXOOAMMOCTU WCMOMb30BaHUA OOCTUXEHUIA
COBpPEMEHHOI B1oNorMmn Ansa paunoHansHOro NPUPOAoNoNbL30BaHNA

7 YMeHune pewaTtb 3J1eMeHTapHble Ovonornyeckne 3agadn, COCTaBMSATb CXEMb
nepeHoca BeLecTB 1 SHEPIN B 3KOCUCTEMaAX (uerm I'IVITaHVIFI)

8 YMeHue BbINOMNHATL nabopaTopHble W npakTtudeckne paboTtel, cobniogaTb
npasuna npu pabote ¢ y4ebHbIM 1 TabopaTopHbIM 000pyaOBaHMEM

9 YMeHne  KpUTUYECKM oOueHuBaTb W UHTEpnpeTupoBaTb  MHGOpMauuio
BMONOrMyeckoro cogepxaHus, BKMOYaLWy MceBAOHayYHble 3HaHuUA U3
pasnu4HbIX NCTOYHMKOB (CMIK, Hay4HO-nonynspHble mMaTepuansl);

paccmatpuBaTb rnobanbHble  3KOMorMyeckme npobnembl COBPEMEHHOCTU,
bopMUpPOBaTL MO OTHOLLEHMWIO K HAM COBCTBEHHYIO NO3ULINIO

10 YMeHne co3gaBaTb COOCTBEHHbIE NMUCBMEHHBIE U YCTHbIE CcoobLLeHnsi, ob6obLas
Guonorvyeckylo  MHOPMaUMIO U3 HECKOSNbKUX  WCTOYHWMKOB,  FPaMOTHO
Mcnonb3oBaTbh NOHATUIHBIN annapat Guonorum

Tabnuua 16.3

[MpoBepsiemble anemMeHTbl cogepxanud (11 knacc)

Koa lMpoBepsieMblil 3NIEMEHT coaep>KaHus
1 OBonounoHHasa Guonorus
11 OBONIOLUMOHHAs Teopus U ee MecTo B Guonormu.

CeupetenbctBa aBonoumun. [laneoHTonornyeckne: nocnenoBaTenbHOCTb MOSIBNEHUS
BMOOB B ManieoHTONOrM4yeckon netonucu, nepexogHole dopmbl. buoreorpagpuyeckue:
CX0OCTBO M pasnuume ¢ayH 1 nop MaTtepuMkoB U OCTPOBOB. OMOPMONOrMyeckue:
cxoacTBa M pasnuumMs 3MOPMOHOB pasHbIX BUAOB MO3BOHOYHbLIX. CpaBHUTENBHO-
aHaTOMW4YeCKMEe: TOMOSOrMYHbIE, aHanornyHble, pPyoMMEHTapHbIE OpraHbl, aTaBU3Mbl.
MonekynsapHo-6uoxmmmyeckmne: CXOACTBO MEXaHU3MOB HacneaCcTBEHHOCTU N OCHOBHbIX
MeTabonm4eckux nNyTemn y BCeX OpraHn3MoB

1.2 OsontounoHHas Teopuss Y. [dapsuHa. [1peanocbinkn BO3HUKHOBEHUS AapBUHM3MA.
OBwxylne cunbl asonouuy Buaos no [apsBuHy (u3BbITOYHOE pasMHOXEHWE Mpu
OfPaHMYEHHOCTN  PEecypcoB,  HeonpedeneHHas  u3MeHuYMBOCTb, Gopbba  3a
CyLLIeCTBOBaHME, ECTECTBEHHbIN 0TOOP)

1.3 CuHTeTunyeckas Teopus asornoummn (CTI) 1 0OCHOBHbIE ee nonoxeHus. Mukpoasonouus.
Monynsaumsa Kak eguHMua BMaa v 3BOoLUn

14 Oemxywimne cunbl (pakTtopsl) asonoumm BuAos B npupoge. MyTaumoHHbIN npouecc u
KOMOMHaTMBHas M3MEH4YMBOCTb. [TonynaumnoHHble BOMHbI U Apend reHos. Msonsaumsa n
mMurpaumns. EcCTecTBeHHbIi OTOOp - HanpaensawwmMi daktop 3sonouun. DPopmbl
eCcTecTBEeHHOro otbopa.

MpucnocobneHHOCTb OopraHmM3moB Kak pesynbTat  3BOMOLUN. Mpumepsl
npucnocobneHnii y opraHmamoB. Apomopdo3bl 1 nanoaganTaumn.

Bua n BupoobpasosaHue. Kputepun Buga. OcHOBHble ¢opmbl Buaoobpa3oBaHUS:
reorpadu4eckoe, aKonornyeckoe

15 Makpossoniouusa. dopMbl aBonoLUK: dunetTudeckas, ONBEpPreHTHas, KOHBepreHTHas,
napannensHas. HeoGpaTumMocTb 3BONOLMK

2 Bo3HukHOBEHME 1 pa3BUTHE XM3HN Ha 3emne

2.1 ,D,OHay‘-IHble npeacrtaBneHna o 3apoXXaeHnn XusHu. Haquble rmnoTe3bl BOSHUMKHOBEHUA
XU3HN Ha 3emne: abuoreHes n naHcnepmMmua. Xumunyeckas 3BOJ1IOUMA.
3KcnepwmeHTaanoe noareepXxpgeHue XUMMYECKOM 3Bonounn. HavanbHble aTanbl




Buonorudeckon asonoumn. unotesa PHK-mupa. lepBble kKNeTkn n ux 3BOMOLMS.
dopmMurpoBaHME OCHOBHbIX FPYMM XMUBbIX OPraHN3MOB

2.2

PasButne »u3Hm Ha 3emne no spam u nepuogam. KaTapxen. Apxenckas u
npoTtepo3oickas apbl. [aneosolickas apa u ee nepuoapl: KEMOPUNCKNIA, OPOOBUKCKIN,
CUNYPUNCKUIA, OEBOHCKUW, KaMEHHOYrofbHblA, nepmckui. Mesosonckas apa U ee
nepuoabl: TPMaCoBbIN, OPCKUIN, MENOBOW.

KalnHosolckas apa u ee nepuoabl: NaneoreHoBbIN, HEOreHOBbLIN, aHTPOMOreHOBbLIN.
XapaktepucTuka knumarta u reonormdeckux npoueccoB. OCHOBHblE 3Tamnbl 3BOMOLUN
pacTUTENBLHOIO M XMBOTHOIO Mupa. ApoMopd03bl Y pacTeHWA U XXMBOTHBIX. [losBneHue,
pacuBeT 1 BbIMUPAHWE rPy XXMBbIX OPraHM3MOoB

2.3

Cuctema opraHM4eckoro Mupa Kak oTpaxeHve apontouun. OCHOBHbIE CUCTEMATUYECKUE
rpynnbl OpraHN3mMoB

2.4

OBonounst  4enoBeka. AHTpononorma kKak Hayka. Passutve npegcraBneHun o
nponcxoxaeHun vernoseka. MeTtogpl M3ydeHnss aHTponoreHesa. CxoacTea M pasnuyus
yenoseka 1 XUBOTHbIX. CucTeMaTMYecKoe NoroXxeHne YenoBeka.

Oemxywne cunbl (dakTtopbl) aHTponoreHe3a. HacneactBeHHask WM3MEHYMBOCTb W
€CTeCTBeHHbI 0TO0p. OO6LLUEeCTBEHHbI 00pa3 XW3HW, W3rOTOBIEHWE Opyaun Tpyaa,
MbILLSIEHME, PeYb

2.5

OcHOBHbIE CTagunM 1 BETBM 3BOMIOLMKM YeroBeka: aBcTpanonutekn, Yenosek ymensbin,
Yenosek npsmoxogswmi, Yenosek HeaHgepTanbckun, Yenosek pasyMHbli. Haxogku
NCKOMaeMblX OCTaHKOB, BPeMs CyLleCTBOBaHMHA, obnacTb pacnpocTpaHeHusi, obbem
rOfloBHOro Mo3ra, obpas Xu3Hu, opyans

2.6

YenoBeueckme pacbl. OCHOBHbIe BGonblune packl: eBponeonaHas (eBpasuinckasi), Herpo-
aBcTpanoungHas (9KsaTtopuanbHas), MOHronougHas (asvaTcko-amepukaHckas). YepThbl
npucnocobneHHoCTN npeacTaBMTenen YenoBeYecknx pac K yCroBUSM CyLLIEeCTBOBaHWS.
EpumHcTBO YenoBeveckux pac. Kputuka pacusma

OpraHu3Mbl 1 OKpyXatolas cpeaa

3.1

Okonorva  kak Hayka. 3agaum M pasgensl  akonorun. MeToabl  9KOMOrmyeckux
nccnegoBaHun. 3Jkonorudeckoe MupoBo33peHne. Cpedbl oOUTaHWS OpraHM3MOB:
BOLHas, HA3eMHO-BO3YyLLHasA, NOYBEHHAS, BHYTPMOPraHM3MeHHasi

3.2

Okonornyeckne gaktopbl. Knaccudukaums akonormyeckmx aktopos: abuoTudeckue,
BuoTmnyeckme n aHTponoreHHoble. [lencTeme aKoNorm4yecknx pakTopoB Ha OpraHU3Mbl

3.3

AGuoTnyeckme  pakTopbl: CBET, TemnepaTtypa, BnaxHocTb. doTonepuogmam.
MpucnocobnexHnsi opraHM3MoB K OEWACTBUIO abuoTuuyeckux cakTopoB. Buonoruuyeckue
PUTMbI

3.4

Bbuotnyeckne daktopbl. Bugbl  OGuoTUYECKMX  B3aUMOAEWCTBUN:  KOHKYPEHLMS,
XULLHNYECTBO, napasuTumam, MyTyanusm, KOMMeHcannam (HaxnebHnuecTBO,
KBapTMPaHTCTBO), aMeHcanuam, HemTpanuam. 3HadyeHne GUoTUYECKMX B3auMOLENCTBUN
ONsl CyLLeCTBOBaHMS OpraHn3MoB B NPUPOAHbLIX CO0bLLEeCcTBax

3.5

OKkonornyeckMe xapakTepucTuki nonynsauun. OCHOBHble MokasaTenu nonynsuun;
YUCNEHHOCTb, MMIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauus. OuHamuka
YUCNEHHOCTUN NONYNALNUK U ee perynsaums

CoobLecTBa 1 3KONOMMYECKNE CUCTEMbI

4.1

CoobuwectBo opraHuamoB -  6uoueHo3.  CTpykTypbl  GuoueHo3a: BMAOBas,
NpOCTpPaHCTBEHHas, Tpodmyeckas (nuwesas). Bugbli-gomuHanTel. CBA3n B GroueHose

4.2

Okonoruyeckne cuctembl (3kocuctembl). MoHsATME 06 akocucteme M BuoreoueHose.
®PyHKUMOHANbHBIE KOMMOHEHTblI 9KOCUCTEMbI: MPOAYLEHTbIl, KOHCYMEHTbI, pedyLeHThbI.
KpyroBopoT BeLLecTB 1 NOTOK 3Hepruun B akocucteme. Tpodudeckune (NMULLEBbIE) YPOBHU
akocucTemsbl. MNMuwesble uenn 1 cetu. OCHOBHbIE MOKasaTenu aKocucTeMbl: Bromacca,




npoaykuums. konornyeckme nmpamuabl: Npoaykuunn,  YUCNEHHOCTH, ornomaccsl.
CBoWcTBa 3KOCUCTEM: yCTOI7I‘-II/IBOCTb, camMoperynauua, passmutue. CyKu,eccvm

4.3

MpupoaHble 3SKOCMCTEMbI. OKOCUCTEMbI 03ep W pek. JKOCUCTEMA XBOWHOIO WM
LUMPOKONUCTBEHHOIO Neca.

AHTpOMOreHHble 3KocMCTEMBbI. ArpoakocucTembl. Ypboaskocuctembl. Buonorndeckoe u
X03ANCTBEHHOE 3HaYeHMEe arpoO3KOCUCTEM U YPOOIKOCUCTEM.

BropasHoobpa3une kak akTop yCTOMYMBOCTU 3kocucTeM. CoxpaHeHne Brnonormyeckoro
pa3Hoobpas3us Ha 3emne

4.4

YueHne B.N. BepHagckoro o 6uocdepe. paHuubl, cocTaB M CTpyKTypa Ouocdepbl.
JKnBoe BewectBo u ero ¢yHkumn. OcobeHHocTn 6uocdepbl Kak rrnodanbHomn
akocucTembl. InHammyeckoe paBHoBecue n obpaTtHas cBs3b B bruocdepe. KpyroBopoThl
BELeCcTB M Broreoxmmmnyeckne UMKIbl dneMeHToB (yrnepoga, as3ota). 30HanbHOCTb
B6urocdepbl. OCHOBHbIE BUOMbI CyLLIN

4.5

UenoeeyectBo B Ouoctepe 3emnu. AHTpOMOreHHble MK3MeHeHust B Buocdepe.
Mob6anbHble akonornyeckue Npobemol.

OcHoBa paunoHanbLHOro ynpaBreHUss NPUMPOAHbIMK PecypcaMn U KUX UCMOoJSIb30BaHME.
JlocTkeHns GMonorMmn 1 oxpaHa npupoasbl

112) nyHkt 120 gononHuTb nognyHkTom 120.9 cnegyoLwero cogepxaHus:

"120.9. [Ina npoBegeHNss eAMHOro rocyaapCTBEHHOro ak3ameHa no 6uwonorun (ganee - EMS no
Huonorun) ncnonb3yeTcsi NnepeyveHsb (koandurkaTop) NnpoBepsieMbix TpeboBaHUiA K pe3ynbTataMm 0CBOEHUS

OCHOBHOW o6pa3OBaTean017| nporpamMmbl cpegHero obuiero O6paSOBaHl/IFI N 3NIEMEHTOB coaepXXaHu4.

Tabnuua 16.4

MpoBepsembie Ha EI'3 no 6uonorun TpeboBaHus
K pedynbTaTam OCBOEHMS OCHOBHON 06pa3oBaTenbHOM NporpaMmbi
cpeaHero obuiero obpasoBaHus

Kog

MpoBepsieMble TpeboBaHUS Kk NpegMeTHbIM pe3yribTaTtaM OCBOEHUSI OCHOBHOM

npoBepsiemMoro obpasoBaTernbHOM NporpammMel cpegHero obuiero obpasoBaHms

TpeboBaHusi

1

CcopMUpOBaHHOCTb 3HAHMI O MECTE M POy BMONOrMM B CUCTEME ECTECTBEHHBIX
Hayk, B ()OPMMPOBaHUN COBPEMEHHON €CTECTBEHHOHAYYHOW KapTWHbI Mupa, B
MO3HaAHWM 3aKOHOB TMNPUPOAbI U PELUEHWM XM3HEHHO BaXHbIX CoOUMarnbHO-
3TUYECKMX, AKOHOMUYECKMX, IKOSOrMdeckmx npobnem YernoBevyecTBa, a Takke B
peLLleHUn BOMPOCOB paLMOHaNbHOrO MPUPOAOMNONb30BaHUsA, B (OpMMpOBaHUMK
LLEHHOCTHOrO OTHOLLEHMSA K NpUpoae, obLLEeCTBY, YENOBEKY; O BKINAAe POCCUNCKNX
1 3apybexHbIX y4eHbIX - GUONOroB B passutue Guonorum

BnageHvne cuctemMol 3HaHUA 0O OCHOBHBIX MeToAax Hay4yHOro Mo3HaHus,
NCMonb3yeMbiX B BMONOrMYECcKNX UCCNEAOBaHNAX XKMUBbIX OOBLEKTOB U 3KOCUCTEM
(onucaHne, naMepeHue, npoBedeHUe HabnodeHwit); cnocobamm BbiISIBNEHUST W
OLEHKM aHTPOMOreHHbIX U3MEHEHWI B NpUpoae.

YMeHue BblaBUraTb  rMMNoOTe3bl, MpoBepsATb WX  SKCMepUMEHTanbHbIMU
cpeacteamu, opMynupys Lenb WCCNedoBaHWUsi, aHanmMsMpoBaThb MOMyYeHHble
pesynbTaThl U AenaTb BbiBOAbI.

BbisiBrieHMe 3aBUCMMOCTM Mexay MWccreayeMbiMy BenuyiuHamu, OGbsSCHEHUe
MONyYeHHbIX pe3ynbTaToB U (POPMYNUPOBaHME BLIBOOAOB C WCMONb30BaHUEM
Hay4HbIX NOHATUI, TEOPUI 1 3aKOHOB

YMeHne Bragetb CUCTEMOW OMOMOrMYeckMx 3HaHWK, KOTopas BKIIYaeT:
ocHoBononarawoLme bronornyeckne TEPMUHbLI U NMOHATUS (3KU3Hb, KNeTKa, TKaHb,
OopraH, opraHmsMm, BwA, NONynsAUus, 9kocucTema, 6OuoueHos, 6Guocdepa;
MeTabonuam, TromeocTas, KIEeTOYHbI  MMMYHUTET, OuocuHTe3s  Oerka,
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bvononumepbl,  OUCKPETHOCTb,  CaMOperynsauusi,  CamMoBOCMpOu3BeaeHue,
HacneaCTBEHHOCTb, UIBMEHUYMBOCTb, SHEPrO3aBUCUMOCTb, POCT U Pa3BUTHE);
ovnonornyeckne Tteopun: knetodHasa Tteopua T. LeanHa, M. LnengeHa, P.
BupxoBa; knoHanbHO-cenektuBHoro mmmyHuteta 1. 3pnux, UN.N. MeuHukosa,
XpPOMOCOMHasi Teopusi HacneacTBeHHocTu T. MopraHa, 3akoH 3apofbILLEeBOro
cxoactea K. Bapa, aBontounoHHas Teopust Y. [JapBuHa, CUHTETUYECKasl TEOPUS
aBonouun, Teopus aHTponoreHesa Y. [apeuHa; Teopus GuoreoueHosa B.H.
CykadyeBa; yvyeHne H.W. BaBunosa o ueHTpax MHOroobpasus u NpoOUCXOXOEHUS
KynbTypHbIX pacteHun, ydeHme A.H. CeBepuoBa O nyTaAX M HanpaBieHUsX
aBonounn, yvyeHme B.U. BepHagckoro - o 6uocdepe); 3akoHbl (eanHoobpasus
NMOTOMKOB MNEPBOro MNOKOMEHWs, pacllenneHns Mnpu3HaKkoB, HE3aBUCUMOrO
HacnefoBaHust npusHakos . MeHaens; cuenneHHoro HacrnegoBaHWUS NPU3HAKOB
W HapyweHus cuenneHus reHosB T. MopraHa; roMonorMdeckMx psgos B
HacneacTBeHHoW nameHuymsocTn H.. BaBunosa; reHeTuyeckoro pasHosecus [x.
Xapaon n B. BanHbepra; 3apogpiweBoro cxoactea K. bapa; GuoreHetuudeckui
3akoH 3. Nekkens, ®. Mionnepa);

NPUHUMMBI (YUCTOTBI rAMET, KOMMNIIEMEHTaPHOCTW);

npasuna (MuHumyma 0. JNlnbuxa, akonormyeckon nupamuapl Ymcer, Gnomacchl 1
3HEeprun);

rmnoTesbl (KoauepsaTHon A.U. OnapuHa, nepBuyHoro 6ynboHa k. XongenHa,
mukpocdoep C. Pokca, pubosnma T. Yek)

YmeHune pewaTtb NOUCKOBbIE ovnonoruyeckne 3agaydn; BbISBNATb NPUYNHHO-
cnenctBeHHble CBA3WM MeXay wuccrneagyemMbiMin ouonormyecknmmn obbekTamu,
npoueccamm wn dBleHUAMU; [OenaTtb BbiIBOObl WM NPOrHO3bl Ha OCHOBaHUU
NOoNy4YeHHbIX Pe3ynbTaToB;

COCTaBliIATb lEeHOTUNN4YeCcKmne CxemMmbl CKpewmBaHUA AOnd  pa3HbIX  TUNOB
HacneagoBaHuA Npu3HaKoB y OpraHM3MoB, COCTaBIIATbL CXeMbl NepeHoCa BeLleCTB
N 3HEepPrnn B aKocnctemax (u,enm niTaHn4, nulieBblie CeTVI)

YMeHve ycTaHaBnvMBaTb B3aMMOCBSI3W MeEXOY CTPOEHUMEM U (DYHKUMSIMU:
opraHouaoB, KNeTOK pasHblX TKaHeil, opraHamy W CUCTEMaMW OPraHoB Y
pacTeHui, XUBOTHbIX U YerioBeka; mexay atanamy oGMeHa BellecTs; aTanamu
KMETOYHOrO LKA U XM3HEHHBIX LUMKIOB OpraHM3MoB; aTanamMm aMGproHarnbHOro
pa3BUTUS; TEHOTMMOM W DEHOTMMOM, (eHOTUNOM © dpakTopaMu cpedbl
obuUTaHUA; npoueccaMu 3BONIOUUM;, OBWXKYLIMMU CUNMamMy  aHTPOMOreHesa;
KOMMOHEHTaMM1 PasfnyHbIX 3KOCUCTEM U NPUCNOCOGNEHUSMU K HUM OpraHN3MOB

YMeHMe BblAeNsATb CYLLECTBEHHbIE NPU3HAKU:

CTPOEHUA BUPYCOB, KMNETOK MPOKapMOT W 3YKapuoT; OOHOKMNETOYHbIX WU
MHOFOKINETOYHbIX OPraHNM3MOoB, BMAOB, OMOreoLeHo30B, 3kocucTemM u bruocdepsl;
CTPOEHUA OpraHoB U CUCTEM OpraHoB pacTEeHWURN, >XMBOTHbIX, YeroBeka;
NpoLecCoB XU3HEeOAeATeNbHOCTWU, NpPOTEeKalWmMx B OpraHu3mMax pacTeHuHd,
XMBOTHbIX W YenoBeka; Owuonornmyecknx npoueccoB: obOmeHa BeLlecTB
(meTabonuam), MHGOpMaUUM M MpeBpalleHus  3Heprnn,  BpoxeHwus,
aBTOTPOHOro U reTepoTPOHOro TUMOB NUTAHUSA, POTOCMHTE3a U XEMOCUHTE3A,
MUTO3a, Menosa, rameToreHesa, ambpuoreHesa, NOCTIMOPUOHANBHOrO Pa3BUTHUS,
pasMHOXEHWsl,  MHOMBUOYANbHOrO  pasBuUTUs  opraHu3ama  (OHTOreHesa),
B3aMMOJEWNCTBMA T[E€HOB, reTepo3nca; [LEWCTBUM WCKYCCTBEHHOro oTbopa,
CcTabunusmpyioLlero, ABWXKYLLEro M paspbiBaloWero ecTecTBeHHOro oTbopa;
annonaTpuyecKkoro 1 CMMNaTpU4eCcKoro BMO00OOPa3oBaHUS; BAUAHMSA OBUXKYLLMX
CWI 3BONKIOUMM Ha reHodOoHA NonynsuMu; nNpucnocobneHHOCTU OpPraHM3MoB K
cpene obuTaHus, YepedoBaHMSA HanpaBlieHWUIA SBOMIOLIMM; KPYroBOPOTa BELLECTB
N NOTOKa 3Heprumn B 3KoCUCcTeMax

CopMUPOBAHHOCTb YMEHWUS BbIOENSATb CYLIECTBEHHbIE MNPU3HAKM BUPYCOB,
KNEeToK NPOoKapuoT N 3yKapuoT, OAHOKNETOYHbIX N MHOIOKIEeTOYHbIX OPraHn3MoB,
BMAOB, GUOreoLleHO30B M IKOCMCTEM; OCOOEHHOCTM NpoLIecCCoB OOMeHa BeLLECTB
N npeBpalleHUsl SHeprMM B  KneTke, (OTOCMHTE3a, MNNacTUYeckoro u
3HepreTMyeckoro obmeHa, XeMOCMHTEe3a, MUTO3a, Melo3a, OnnoAO0TBOPEHUS,
pasBMTUA U PasMHOXEHWs,  UHOMBUAOYanbHOTO  pPas3BUTUSE  opraHuama
(oHTOreHesa), Gopbbbl 3a  cywecTBoBaHMe, ecTecTBeHHoro  oT6opa,




BMOOOGpasoBaHMsA, NPUCNOCOBMNEHHOCTM OpraHM3mMoB K cpede obuTtaHus,
BMUSAHUSA KOMMOHEHTOB SKOCUCTEM, aHTPOMOreHHbIX M3MEHEHU B 3KocUcTemax
CBOEl MECTHOCTM, KpYroBopoTa BELLECTB U NpeBpallieHns aHeprum B Buocdepe

8 YMeHue  uMcrnonb3oBaTb  COOTBETCTBYIOLLME  APryMeHTbl,  GMOMornyeckyro
TEPMUHOMOIMIO U CUMBOSNKY ANsi JoKa3aTenbCTBa POACTBA OPraHM3MOB pPasHbIX
cucrteMmatTmn4eCkmx rpynn; B3aMMOCBA3WM OpraHM3amMoB U cpeabl 06VITaHI/IF|;
€[QMHCTBa 4YenoBeYyeckux pac; HeobXoAMMOCTU 340pOBOro obpasa Xu3Hu,
COXpaHeHus1 pazHoobpasnst BUOOB M 3KOCUCTEM KaK YCIOBUS COCYLLECTBOBAHWUS
npupoabl 1 YenoseyecTasa

9 YMeH/e KpUTUYECKM OLeHuBaTb WHEOpMauMio GUOMOrMYeckoro CopepXaHus;
MHTEpNpeTUpoBaTb 3TMYECKME acnekTbl COBPEMEHHbIX WccrnegoBaHWi B
6wonoruv,  MeguumHe,  BuoTexHonoruu;  paccMatpuBaTe  rnobGarnbHble
akonormyeckne npobnembl COBPEMEHHOCTU, (POPMMPOBATEL MO OTHOLUEHMIO K HUM
COBCTBEHHYIO MO3ULNIO

Tabnuua 16.5

lMepeyeHb aneMeHTOB cogepxaHus, nposepsieMbix Ha EIM3
no Guonoruun

Kog [MpoBepsemMbIn arieMeHT coaepxaHus
1 Buonorus kak Hayka. >KvuBble CUCTEMbI N UX U3yYeHne
11 CoBpemeHHas 6uonorusa - kKomnnekcHass Hayka. buonorvdeckume Haykm u msydaemble

umnm  npobnembl. dPyHOameHTanbHble, NPUKNagHbIE W MOWUCKOBblIE  Hay4vHble
nccnegosaHuns B bruonorun.

3HaveHne Guonorum B PoOpMMpPOBaHUM COBPEMEHHON €CTECTBEHHO-HAY4YHOW KapTWUHbI
mupa. lpodpeccnmn, cBasaHHble ¢ Buonornen. 3HadyeHne GuonorMmM B MPaKTUYECKOW
AeATenbHOCTM YeroBeka: MeauuuHe, CenbCKOM XO3AWCTBE, MPOMBbILLMIEHHOCTH, OXpaHe
npupoapl

1.2 YKuBble cuctembl kak npegmeT ndydeHus buonornn. CBOMCTBA XMBbIX CUCTEM: €AUHCTBO
XUMUYECKOro COCTaBa, AUCKPETHOCTb U LIENMOCTHOCTb, CMOXHOCTb U YNOPSA0YEHHOCTb
CTPYKTYpPbl, OTKPbITOCTb, CaMOOpraHu3auusl, camoBOCNPOU3BEOEHNE, Pa3apaXMMOCTb,
N3MEHYMBOCTb, POCT U pas3BuUTHE.

YpOBHM OpraHM3aumm XuBbIX CUCTEM: MOJIEKYNSAPHbIA, KNEeTOYHbIA, TKaHEBbLIN,
OpraHM3MeHHbIN,  NOMYyNSILMOHHO-BMOOBOW, 3KOCUCTEMHbIA  (BMOreoLeHOTUYECKUN),
6uocdepHbli. Mpouecchl, npoucxogsiine B XMBbIX cucTtemax. OCHOBHblE MpPU3HAKK
xunBoro. XKnsHb Kak choopma cyLecTBoBaHUA MaTepun

13 Metogbl  Guonorvyeckonm  Hayku. Habniogenve, un3MepeHue,  IKCMEPUMEHT,
cuctematmsaums, metaaHanus. lNoHaTMe O 3aBUCUMOW U HE3aBUCUMOW MNepPeMeHHOMN.
lNnaHupoBaHue akcnepumeHTta. NocTtaHoBKa M nposepka runotesd. Hynesasa runoTesa.
MoHATMe BbIGOpKM M ee JOCTOBEPHOCTb. Pa3bpoc B Guonormyeckux gaHHbIX. OueHka
OOCTOBEPHOCTN  MOMYyYeHHbIX pes3yrnbTaToB. [lpUYMHBI  UCKaXeHUs  pesynbTaToB
akcnepuMeHTa. NoHaTue cTtaTucTnyeckoro Tecta

2 KneTtka kak buonornyeckas cuctema

2.1 Knetka - CTpyKTypHO-(bYHKUMOHANbHas eauHuua XMBOro. VIcTopus OTKPbITUA KNEeTKM.
Pabotbl P. T'yka, A. JleBeHryka. KnetouHas Teopus (T. WeaHH, M. LUnergeH, P.
BupxoB). OCHOBHbIE MONOXEHUS1 COBPEMEHHOW KIETOYHON TEOPUN.

MeToabl MOMNEKynApHOW M KNEeTOYHOM OGMOoNorMnM: MUKPOCKOMMUS, Xpomartorpadus,
anekTpogopes, MeToq MeuyeHblXx aToMOB, AuddepeHumanbHoe LeHTpudyrnposaHue,
KyNbTMBUPOBAHME KIETOK

2.2 Xumunyeckuii coctas KneTku. Makpo-, MUKPO- 1 yNbTpaMUKpoanemeHThl. Boga u ee ponb
KaK pacTBOpWTENs, peareHTa, y4acTue B CTPYKTYPUPOBAHUW KNETKW, TENNoperynsauuu.
MwuHepanbHble BelllecTBa KIneTku, ux Guonormyeckas ponb. Ponb kKaTMOHOB 1 aHUOHOB B




KneTke.
Buonornyeckue nonumepsl. benku. AMUHOKUCNOTHBIN cocTaB GenkoB. CTPyKTypbl
B6enkoBor Monekynbl. [lepBuyHas cTpykTypa OGenka, nentugHasa cBs3b. BTopuuHas,
TpeTnyHas, yeTBepTUYHast  CTPyKTypbl.  [eHaTypauus. CeolicTtBa Genkos.
Knaccudpmkauyus 6enkoB. bruonornveckme yHKLMN 6ENKOB.

YrneBogpl. MoHocaxapuabl, Ancaxapuvabl, onurocaxapuabsl 1 nonucaxapugbl. O6wmn
nrnaH CTpoeHus U PU3NKO-XMMUYECKME CBOWCTBA yrneBoAdoB. buonoruyeckue gyHkuum
yrneBoaos.

Jlunngebl. M'mapodnnbHo-rMapodobHble  CBOWCTBA. Knaccudumkaums  nunugos.
Tpurnvuepunabl, doocgonunuabl, BOCKK, cteponabl. bronorndeckne yHKUMM NMNMO0B.
Obwwme cBonctBa OGuonormyecknx MembpaH -  TekydecTb, CMOCOBHOCTb K
camo3aMblkaHuo, NONYNPOHMLAEMOCTb.

HykneuHosble kucnoTel. AHK n PHK. CtpoeHue HyknewmHoBbIxX kucnot. Hykneotuabl.
MpuHumn komnnemeHTapHocTu. [pasuno Yapracdda. Crpykrypa OHK - gBonHas
cnvpanb. MectoHaxoxaeHve n 6uonormnyeckne dyHkuumn OHK. Buabl PHK. ®yHkumm
PHK B kneTke.

Ctpoenune monekynbl AT®. Makpoaprudeckmne cBasn B monekyne AT®. buonoruyeckme
dyHkuMn  AT®. BoccTaHOBMEHHblE  MEPEHOCHUKU, WX  (PYHKUMM B KMETKe.
CekBeHunpoBaHue [JHK.

CTpykTypHaa Guonorus: Guoxummnyeckne n bruodusmyeckme nccnegoBaHnsi coctaBa U
NPOCTPAHCTBEHHON CTPYKTYpbl OMoMonekyn

2.3

Tunbl KNETOK: dykapuoTudeckass n npokapuoTuyeckas. CTpyKTypHO-(PyHKUMOHAmNbHbIE
obpa3oBaHMsA KNETKW.

CTpoeHne npokapuoTuyeckon kneTkn. KneToyHass cTeHka OGaktepum w  apxen.
OcobeHHOCTM CTPOEHUsI reTepoTPOdHOM M aBTOTPOMHOM MPOKAPUOTUYECKUX KIETOK.
MecTo u ponb NpokapuoT B G1oLieHo3ax.

CTpoeHune 1 pyHKLMOHMPOBaHNE ayKapuoTmudeckomn kneTtku. Nnasmarmyeckaa membpaHa
(nnasmanemma). CTpykTypa nnasmaTuyeckor mMembpaHbl. TpaHCMopT BeLecTB 4epes
nnasMaTnyeckylo membpaHy: naccuBHbin (anddysusa, obnerdyeHHas aunddysns),
aKTMBHbLIA (NEPBUYHBLIA UM BTOPUYHBLIA aKTUBHbLIA TpaHcnopT). [lonynpoHuuaemocTb
mMeMOpaHbl. PaboTa HaTpui-kanneBoro Hacoca. JHAOLMTO3: MUHOUMTO3, paroumTtos.
Ok3oumTo3. KnetouHasa crteHka. CTpykTypa U (DYHKLMM KNETOYHOW CTEHKU pPaACTEHWUMN,
rpmoos.

Lintonnasma. Uutosonb. Lutockenet. [OBwxeHue uuTtonnasmbl. OpraHougbl KNeTku.
OpHomembpaHHble opraHoumabl KreTku: aHgonnasmartudeckad ceTb (AIC), annapat
FonbOXn, nM30COMbI, WX CTpoeHMe U yHKuun. B3aMmMocBA3b ogHOMEMOPaHHbIX
opraHougoB krnetkn. CTpoeHue rpaHynspHoro peTtukynyma. CuHTe3 pacTBOPUMMbIX
6enkoB. CMHTE3 KNeToYHbIX MeMbpaH. MMagkui (arpaHynsapHbIN) aHAONNa3MaTUYECKUN
peTukynym. CekpeTopHas yHKUMa annapaTta Fonbaxun. TpaHCNopT BELLECTB B KIeTKe.
Bakyonu pactutenbHbIX KNeTok. KneTouHbli cok. Typrop.

lMonyaBTOHOMHbIE OpraHoOVAbl KNETKW: MUTOXOHAPMWU, MnacTugpl.

CtpoeHve n yHKUMM MUTOXOHAPUM K Nnactui. epBryHble, BTOPUYHBIE U CNOXHbIE
nnactTmuabl POTOCMHTE3UPYIOLLMX 3YKapMoT. XnoponnacTbl, XpOMOMNNacTbl, NenkonnacTbl
BbICLLUWX pacTeHWUN.

HemembBpaHHble opraHouapbl knetku CTpoeHne n PyHKUUM HemembBpaHHbIX OpraHoMaoB
knetkn. Pubocombl. MukpodmnameHTbl. MebiweyHble  KneTkn.  MuKpoTpybouKu.
KnetouHbin ueHTp. CTpoeHMe W [OBWKEHWE XIYTUKOB U pecHuYek. MukpoTpyGouku
uutonnasmel. LieHTpmons.

Appo. Obonoyka gapa, XpOMaTuH, Kapuonnasma, SOpbIWKK, UX CTPOEHUE U DYHKLMM.
ApepHbin  6enkoBbIl - MaTpukc. [1pOCTpaHCTBEHHOE pacnosioKeHMe XpoMOCOM B
nHTepdasHom sape. benkn xpomaTuHa - rMCTOHBI.

KnetouHble  BkmtoveHuss. CpaBHWUTENbHas  XapakTepucTuka  KIEeTOK  ayKapuoT
(pacTuTEnbHON, XXNBOTHOMN, TPUBHOWN)

2.4

Accummnnsauma 1 QUCCUMUNAUNS - ABe CTOPOHbI MeTabonuama. Tunbl oOMeHa BeLLECTB:
aBTOTPOMHbLIA M TeTepoTPOdHbIA. YyacTue kucrnopoga B OOMEHHbIX Mpoleccax.
OHepreTudeckoe obecneyeHue kneTku: npespalweHve AT® B oBMeHHbIX npoleccax.
dPepMeHTaTVBHBIA  XapakTep peakuuMn KreTodHoro Metabonuama. PepMeHTbl, WX
CTpOEHMe, cBOMCTBA U MexaHuaMm gencteus. KodepmeHTbl. OTnuumna cdepmeHToB OT
HeopraHM4yeckux  KaTanM3aTopoOB. Benkun-akTnBaTopbl n  6enkn-uHrmMbuTop.bI.
3aBNCNMOCTb CKOPOCTU (DEPMEHTATUBHbBIX PeaKLMIN OT pasnuyHbiX hakTOpPOB.




[MepBUYHLIN CMHTE3 OpraHNYeckuX BeLlecTs B knetke. doTtocmHTe3. Ponb xnoponnacros
B npouecce oTocuHTesa. CeetoBas UM TemHoBass asbl. [1pOAYKTUBHOCTb
doTocuHTesa. BnuaHne pasnunuHbix (GakTOpoB Ha CKOPOCTb (POTOCMHTE3a. 3HayeHue
doTocnHTE3a.

XemocuHTe3. PasHoobOpasne  OpraHM3MOB-XEMOCUMHTETUKOB:  HUTpUdUUUPYOLLNE
OakTepun, xenesobaktepuu, cepobaktepuun, BopopoAHble OakTepun. 3HayeHue
XEeMOCUHHTe3a.

AHaspobHble opraHuambl. Bugbl 6poxxeHus. MNMpoayKTbl OPOXEHUS U UX UCMONb30BaHME
yenoBekoM. AHa3pOOHble  MMKPOOPraHM3Mbl Kak OOBLEKTbl BuoTexHomnormm wu
BO30OyauTenu 6onesHen.

A3pobHble opraHmambl. JTanbl 3HepreTudeckoro obmeHa. [MoaroToBUTENbHLIN 3Tan.
'Mukonuns - 6eckncnopogHoe pacLlensieHne rmoKosbl.

Buonornyeckoe okucneHue, nnu KneTovyHoe AbixaHve. Ponb MMTOXOHAPUN B NpoLieccax
Buonornyeckoro OKUCNeHus. Linknnyeckue peakuum. OxkucnutenbHoe
docchopunupoBaHue. [peumyliectsa aspobHoro nyTm obmeHa BellecTB nepeq
aHaspObHbIM. DPDEKTUBHOCTL SHEPreTUHECKOro obmeHa

2.5

Peakuun matpuyHoro cmHtesa. MNMpuHUMN KOMNIIEMEHTApPHOCTM B peakuMsax MaTpuyHOro
cvHTe3a. Peanusauusa HacnenctBeHHow wuHdopMmauuu. [eHeTuyeckuin Koa, ero
cBOWCTBa. TpaHckpunumsa - MatpuyHbli cuHTe3d PHK. TpuHumnbl  TpaHcKpunumm:
KOMMMNEMEHTAPHOCTb, aHTUNapannenbHOCTb, aCUMMETPUYHOCTb. TpaHcrauua 1 ee
aTanbl. YyacTtue TpaHcnoptHeix PHK B 6nocnHTese 6enka. Ycnosust GuocuHtesa 6enka.
KogunpoBaHune amnHokucnot. Ponb pubocom B BuocnHTese Genka.

OpraHu3aums reHoma y MpOKapuoT U 3yKapuoT. Perynaums akTMBHOCTU TEHOB Yy
npokapuoT. M'vnotesa onepoHa (P. XKakob, XK. MaHo). Perynsumsa obmMeHHbIX NpoLeccoB
B KrneTke. KneTouHbln romeocTas.

Bupycbl - HekneTouHble OPMbI XU3HM U obnuraTHble napasuTbl. CTpOeHWe NpoCTbIX U
CNOXHbIX BUPYCOB, PETPOBMPYCOB, bakTepunodaros.

BupycHble 3aboneBaHusi 4enoBeka, KMBOTHbIX, pactenuin. ClMd, COVID-19,
counanbHble U MeanunHcKmMe npobnemsl

2.6

KnetouHbin uukn, ero nepuvogbl uU perynsauumsa. VMHTepdasa m muto3. OcobeHHoCTU
npoueccos, npoTekawwWwmx B UHTepdase. [loaroToBka KMETKM K  OEneHuio.
MpecuHTeTUYECKUA  (MOCTMUTOTUYECKUA), CUHTETUYECKMA U MOCTCUHTETUYECKUN
(npemnTOTUYECKNIA) Nepuoabl UHTEPasbl.

MaTpuyHbIn CUHTE3 OHK-pennukayms. MpuHUMNBI pennvkaumm OHK:
KOMMMEeMEeHTapHOCTb, MOMYKOHCEPBATUBHLIN CUHTE3, aHTMnapannenbHoCcTb. MexaHuam
pennukaumn OHK. Xpomocombl. CTpoeHume xpomocom. Tenomepbl M Tenomepasa.
XpPOMOCOMHbIN  Habop knetkn - kapuoTun. OunnougHbln M rannougHbin  Habopbl
XPOMOCOM. [[OMOSIOrMYHbIE XPOMOCOMBI. [10NOBbIE XPOMOCOMBbI.

Oenenne knetkn - mmuto3. CTtagum mMmuto3a M NPOMCXOSALIME B HMX Mpouecchbl. Tumbl
MuTOo3a. KapuokmHes u uuTOKMHe3. buonornmyeckoe 3HavyeHue mMuTo3a. Perynauums
MUTOTUYECKOrO LuKna kneTku. MNporpammmpyemas knetodHas ruberns - anonTos.
dyHKUMOHanNbHas reHomMuka

OpraHuam kak bruonorudeckasi cucrema

3.1

OpHoKNeTouHble, KOMOHWarnbHble, MHOFOKMETOYHblE OpraHu3Mbl WU MHOroTKaHeBble
OpraHusMmbiI.

®opmbl pa3MHOXeHUSA opraHnaMoB: Gecrnonoe (BKkNto4yasi BeretaTMBHOE) M MOJIOBOE.
Bugbl Gecnomoro  pa3MHOXEHUS:  MOYKOBaHWE,  Cropynauus,  dparmeHTauus,
KNOHMpOBaHWe.

MonoBoe pasmMHOXeHue. [lonoBble KNeTku, unm rametbl. Menos. Ctagum meriosa.
lMoeBeneHne xpomocom B Menose. KpoccuHrosep. buornormdeckuit cmbicn mMernosa u
nonosoro npouecca. Menos n ero MecTo B >XU3HEHHOM LIMKIEe OpraHn3moB.
MNpensapoabiweBoe pasutue. [ameToreHe3 Yy >KMBOTHbIX. [lonoBble kenesbl.
O6pasoBaHve 1 pa3BuTME NOMNOBbIX knetok. CnepmartoreHe3 u ooreHe3. CTpoeHue
nonoBbix kneTok. OnNnogoTBopeHne n amMbproHanbHOe pasBUTME XMBOTHbIX. Cnocobbl
ONMOAOTBOPEHUS: HAPYXXHOE, BHYTpeHHee. NapTeHoreHes.

MHaomBrayanbHoe pasBuTue opraHuamoB (oHToreHes). Ctagnm amobproreHesa XXMBOTHbIX
(Ha npumepe narywku). Opobnenve. Tunbl apobneHus. OcobeHHOCTM [pobGneHus
MnekonutaroLwmux. 3apoablilleBble NUCTKU (racTpynauund). 3aknazka opraHoB U TKaHeEW 13




3apofblllieBblX NUCTKOB. B3aumHOe BnusHME 4YacTen pasBuBaloLLerocs 3apofbilla
(amBpuoHanbHaa uHAykuus). 3aknagka nnaHa CTPOEeHMsI XUBOTHOMO Kak pesynbtar
nepapxmyeckmx B3auMMOAEWCTBMNA reHoB. BnuvsHue Ha ambpuoHanbHoe passutue
pasnuyHbIX  (PaKTOpoOB  OKpyxawwen cpegpl. Poct w©n  pa3BuTMEe  XUBOTHBIX.
MoctamOpuoHanbHeld  nepuod. [lpsmoe M Henpsamoe pasBuTue. PasButne ¢
MeTamopdo30M Yy OGECrno3BOHOYHbIX W MO3BOHOYHLIX >KMBOTHLIX. bBuonornyeckoe
3Ha4yeHMe NPSAMOro M HemnpsiMoro pasBUTMS, UX pacnpocTpaHeHue B npupoge. Tunbl
pocTa XMBOTHbIX. PakTopbl PperynsauMmM pocTa XMBOTHbIX U 4YenoBeka. Craguu
NOCTAMOPMOHANbLHOIO pPas3BUTUS Y JKMBOTHLIX M 4ernoBeka. [lepuoabl OHTOreHesa
YyenoBeka.

Pa3smHoxeHne n passutue pacteHun. ameTtodut n cnopodut. Menos B >XU3HEHHOM
uukne pacteHuin. ObpasoBaHmMe crnop B npoLecce Merosa. [ameToreHes y pacTeHun.
OnnogoTBopeHne 1 pa3BUTUE PacTUTENbHBIX OpraHn3moB. [1BOMHOE OnnoaoTBOpeHUE Y
uBeTKOBbIX pacTeHun. O6pasoBaHWe K pasBuTue cemeHun. MexaHusmbl perynaumu
OHTOreHes3a y paCTeHUN 1 XXMBOTHbIX

3.2

VicTopnsi CTaHOBIMEHUS U pas3BUTMS TEHETUKM Kak Haykn. OCHOBHble reHeTu4eckue
MOHATUS U CUMBOJIbI. [OMOMNOIMYHbIE XPOMOCOMbI, anfiefibHble FeHbl, anbTepHaTMBHbIE
NPU3HaK1, AOMUHaAHTHLIA U PeLecCUBHbLIN NMPU3HaK, roMo3nroTa, reTepo3nroTa, Yncras
nnHus, rbpuapsl, reHoTrn, eHoTmn. OCHOBHbIE METOAbI FEHETUKN: TMOPUAONOrNYECKUN,
LUTONOMMYECKNA, MONEKYNSAPHO-reHEeTUYECKNiA

3.3

MoHornbpugHoe ckpewmaHue. [llepBbii 3akoH MeHgens - 3akoH eanHoobpasus
rmbpuaos nepsoro nokonenus. lNMpaBuno AoMuHMpoBaHus. Btopon 3akoH MeHgens -
3aKOH pacllenfieHnss npu3HakoB. LluTonmornyeckne  OCHOBbI  MOHOrMBpPMAHOrO
ckpewmBaHus. ['mnoTesa YMCTOThl ramer.

AHanuaupylowee  ckpewmBaHve.  [IpOMEXYTOYHbIM  XapakTtep  HacnegoBaHUS.
PacuienneHve npmM3HakoB Npu HEMNOMHOM JOMUHVPOBAHUN.

OvrnbpugHoe ckpewwmBaHue. TpeTun 3akoH MeHgens - 3akOH He3aBMCMMOTO
HacnegoBaHus Npu3Hakos. Lintonornyeckme ocHOBbI AMMOBPUAHOIO CKpPeLLMBaHMS.
CuenneHHoe HacnegosaHve npusHakoB. Pabotel T. Moprana. CuenneHHoe
HacnegoBaHWe reHoB, HapylleHue CUEnneHus Mexay reHamu. XpoMOCOMHas Teopust
HacneacTBeHHOCTH.

"eHeTvka nona. XpOMOCOMHbIN MexaHu3Mm onpeneneHns nona. AyTocombl U MOMoBble
XPOMOCOMBbI. [OMOrameTHbIN U reTeporameTHbIN Mos. [eHeTuyeckas CTpyKTypa NonoBbIX
XpoMocoM. HacnepgosaHve npusHakoB, CLENMEHHbIX C NofoM. MeHoTUN Kak LenocTHas
cuctema. neoTponusa - MHOXeCTBEHHOE AecTBUe reHa. MHOXeCTBEHHbIN annennam.
B3avmopencTeme HeannenbHbIX reHoB. KoMmnnemeHTapHocTb. dnuctas. MNonumepuns

3.4

BsanmopgencTteme reHotuMna u cpegbl npu dopmMmmpoBaHun deHoTmna. N3ameH4MBOCTb
npusHakoB. KayecTBeHHble W KOMUYECTBEHHble Mpu3Haku. Buabl nM3MeH4nBOCTMU:
HeHacneacTBeHHasl U HacneaCTBEHHas!.

MogundurkaumoHHass nameH4YnBoCTb. Ponb cpefbl B dopMupoBaHnmn MoandukauMoHHOn
n3MeH4MBoCTU. Hopma peakumm npusHaka. BapuauuoHHbId psg M BapuauuoHHas
kpuas (B. NoraHHceH). CBoncTBa MoannKaLMOHHON U3MEHYMBOCTH.

FeHoTMNUYeckass u3MeH4MBOCTb. CBOWCTBA TEHOTUMMYECKOW W3MEHYMBOCTU. Buabl
rEHOTMNUYECKON M3MEHUYNBOCTU: KOMOUHATUBHAS, MyTaLMOHHas.

KombuHatuBHas uameHuYnBocTb. Meno3 u nonoson npouecc - OCHoBa KOMOUHATMBHON
NU3MeH4YMBOCTU. Pomnb KOMOWHATMBHOM W3MEHYMBOCTM B CO34aHUN TEHETUYECKOro
pa3HooOpasus B npegenax 0gHoro suaa.

MyTauuoHHass M3MeHYMBOCTb. Buabl MyTauui: reHHble, XPOMOCOMHblE, FE€HOMHbIE.
CnoHTaHHble U MHAOYUMPOBaHHbIE MyTauun. AdepHble U uuTonnasMmatmyeckne Mytauumu.
ComaTtunyeckue n nonosble MyTauuu. MNMpuUYUHBI BO3HUKHOBEHUS MyTauui. MyTareHbl n
WX BNUAHWE Ha opraHu3Mbl. 3aKOHOMEPHOCTU MYyTaLMOHHOro npouecca. 3akoH
roMOSIorM4YeckMX psiAoB B HacneacTBeHHoW nameHymsocTu (H.W. BaBunos). BHesgepHas
N3MEHYMBOCTb U HacneaCTBEHHOCTb

3.5

Kapmomn yerioBeka. Me>+<.quapo,qHaﬂ nporpamma uccrnegoBaHuA reHoma 4defioBeka.
MeToapbl n3y4eHnqa reHeTUKn YyerioBeka: reHearnorm4eckuim, Onn3HeLoBbIN,
LMTOreHeTUYECKINH, FIOI'IyJ'IFILI,I/IOHHO-CTaTI/ICTW-IeCKI/IVI, MOﬂeKyﬂﬂpHO-reHeTMHeCKMVI.
COBpemeHHoe onpepgeneHve reHoTumna: NOoJIHOreHoMHoe CeKkBeHunpoBaHue,
reHoTmnupoBaHne, B TOM 4ucne C NOMOLLbIO I'ILI,P-aHanmaa. HacnencTteeHHble




3aboneBaHusa 4yenoseka. [eHHble U” XPOMOCOMHbIE SonesHn 4venoseka. bonesHn c
HacneaCTBEHHOWN npenpacnonoXeHHOCTbIO. 3HayeHne MEeOMUNHCKOW TEeHETUKU B
npegoTBpaLleHnn n nev4yeHnn reHeTn4ecknx 3aboneBaHun Yyenoseka. CTBOMNOBbLIE KNETKN

3.6

HomecTukaumsa un cenekuus. 3apoxaeHue cenekuum n gomectvkaumu. Yuyenne H.W.
BaBunoBa o LeHTpax MPOUCXOXAEHMS U MHOroobpasms KyrnbTypHbIX pacTeHui. Ponb
cenekuMn B CO34aHMM COPTOB pacTeHW U Nopoa XUBOTHbIX. CopT, nmopoaa, LTamM.
3aKkoH roMonornyeckux psiaoB B HacneacTBeHHoW uameHumsocTu H.W. Basunosa, ero
3HaveHue Ans CenekuMoHHON paboThbl.

MeToabl cenekumoHHom paboTbl. ICKyCcCTBEHHLIN OTOOP: MaccoBbIvi U UHAVBUAYANbHbLIN.
OT1anbl KoMBuHaunoHHOM cenekumn. UcnbiTaHne npoussoantener no notomctey. OT6op
Mo reHoTMny C MNOMOLLUBID OUEHKM beHoTuna notomcTBa M oTbop no reHoTuny c
nomouwbto aHanmsa JHK.

VICKyCCTBEHHbIA MyTareHe3 Kak MeTOoh CenekuuoHHon paboTbl. PagnaumoHHbIN 1
XUMWYECKUN MyTareHe3 KakK WCTOYHMK MyTauun Yy KynbTypHbIX (DOPM OpPraHvM3moB.
Vcnonb3oBaHMe reHOMHOro pefaKkTMpOBaHWs U MeTOAOB pekoMOuHaHTHbIx OHK gns
nony4YyeHns UCXOOHOro MaTepuana ansa cenekumm.

MonyyeHve nonunnougoB. BHyTpuBuMpgoBas rmbpugmsauusa. bBnnskopoactBeHHoe
ckpelimBaHue, unu wuHGpuAnHr. HepoacTBeHHOe cKpelwuBaHve, WnuM  ayTopuauHr.
leTepo3uc n ero npuumHbl. Mcnonb3oBaHue retepo3uca B cenekuuun. OTganeHHas
mbpuansaums. [lpeogoneHne 6Gecnnogms MexBUOoBbIX rmMbpnaoB. [JocTmxkeHus
cenekummn pacTeHUn N XNBOTHbIX

3.7

OGbekTbl, MCnonb3yemMble B OWOTEXHOMOMMM, - KIeTOYHble WM TKaHeBble KynbTypbl,
MWKPOOPraHn3Mbl, UX XapaktepucTuka. TpaguumoHHas GuoTtexHonorus: xneboneyeHue,
nony4YyeHne KMUCIOMOJSIOYHbIX NPOAYKTOB, BMHOZenve. MuKpoBMONormyeckun cuHTes.
O6bekTol MuKkpobuonormyeckmx TexHonoruin. [poussoacTBo 6enka, aMMHOKMCIOT M
BUTaMUHOB.  VICKyCCTBEHHOE  OMnogoTBOpeHMe. PEeKOHCTPYyKUMs  SNUEKNeToK w
KMOHUPOBaHMWE XUBOTHbIX. MeToa TpaHcnnaHTauumn saep KneTok.

XpOMOCOMHasi U reHHas nHxeHepusi. ICKyCCTBEHHbIN CUMHTE3 FeHa N KOHCTPynpoBaHue
pekombuHaHTHbix [OHK. [JocTmkeHnsas u NepcnektuBbl XPOMOCOMHOW W TEHHOW
nxeHepun. MeguumHckme 6ruotexHonornm. Micnonb3oBaHne CTBONOBbIX KINETOK

Cucrtema n MHoroobpasme opraHM4eckoro mupa

4.1

Buonornyeckoe pasHoobpasue opraHnamoB. COBpeMeHHasi CUCTEMa OpraHU4YecKoro
mupa. MpuHumnel knaccudukaumm opraHmamoB. OCHOBHblE CUCTEMAaTUYECKWE rpynnbl
opraHu3MoB.

OcoBEeHHOCTU CTPOEHUST U XKN3HEAESATENbHOCTU OQHOKMETOYHbIX OpraHn3moB. baktepuu,
apxeu, OJHOKMNETOYHble rpubbl, OAHOKMNETOYHbIE BOAOPOCNW, [pYrue MpPOTUCTbI.
KonoHuanbHble opraHuambl. [BMXeHWE OOHOKMNETOYHbLIX OpraHn3moB: amebouaHoe,
XKIyTUKOBOE, pEecHUYHOoe. 3aluuTa Yy OAHOKMETOYHbIX OpraHu3MoB. PasgpaxuMmocTb y
OOHOKINETOYHbIX OpraHM3moB. Takcucsl

4.2

MHorokneTo4Hble pacTeHns. B3aauMocBs3b YacTein MHOroKNeTo4YHOro opraHuamMa. TkaHu,
opraHbl U CUCTEMbl OpraHoB MHOFOKNETOYHOro opraHuama. OpraHusMm Kak eaunHoe
uenoe. TkaHn pacTeHWn. Tunbl pacTUTENbHbIX TKaHen: obpasoBaTenbHas, NOKPOBHas,
npoBoAsLlas, OCHOBHasl, MexaHudeckas. OCODEeHHOCTW CTpPOeHus, QYHKUMA 1
pacnonoXeHusi TKaHen B opraHax pacTeHumn

4.3

BeretatvBHble M reHepaTUBHbIE OpraHbl pacTeHui. PyHKUUM OpraHoB M CUCTEM
opraHoB. Kapkac pacteHuid. [JBUXeHNE MHOTOKNETOYHbIX PacTEHWIA: TPONU3Mbl U HACTUN.
MornoleHne BOAbI, YrNEKUCIOro ra3a u MMHeparbHbIX BELECTB pacTeHusaMu. [bixaHue
pacteHnin. Oudbdysnss ra3oB 4Yepe3 MNOBEPXHOCTb KMETKW. TpaHCMOPTHble CUCTEMbI
pacTeHVin. BolgeneHne y pacTeHuin. 3awmta y MHOFOKNeTOYHbIX pacTeHun. KyTtukyna.
CpeacTtBa NacCcMBHOM Y XMMUYECKOW 3alunTbl. PUTOHLMADI.

PasgpaxumocTe u peryndums y opraHuamoB. PasgpaxumocTe w  perynauus y
MHOFOKNETOYHbIX pacTeHun. POCTOBbIE BELLIECTBA U UX 3HaYEeHne

4.5

MHOrokneTo4Hble XMBOTHble. B3aMmMocBA3b YacTe MHOrOKEeTOYHOro opraHuama.
TkaHn, opraHbl 1 CUCTEeMbl OpraHoB MHOIOKJ1eTO4YHOIro opraHm3ma. OpFaHI/I3M Kak eanHoe
uenoe. lomeoctas. TKaHW >KMBOTHbIX W 4enoBeka. Twunbl >KMBOTHbIX TKaHEMN:




annuTennanbHada, coeaunHuTernbHad, MbllledyHad, HepBHad. OcobeHHoCcTH CTpOEHNA,
beHKLI,I/IVI N pacnonoxeHusa TKaHeun B opraHax XUBOTHbIX N YeJioBeKa

4.6

OpraHbl U cUCTEMBbI OPraHOB XMBOTHbLIX. DYHKUUN OpraHoB U cuctem opraHoB. Onopa
Tena opraHu3mMoB. CkeneTbl OOHOKITETOYHBIX U MHOTOKINETOYHbIX XMBOTHbIX. HapyXHbIN
N BHYTPEeHHU ckenet. CTpoeHne 1 TUMbl COEAMHEHUS KOCTEN.

[BxeHne MHOroKNeTOYHbIX XMBOTHbIX. [MUTaHue XMBOTHbIX. [MMTaHMe NO3BOHOYHbIX
XUBOTHbIX. [IbIxaHne XunBoTHbIX. KoxxHoe abixaHue. XKabepHoe u neroyHoe gbixaHue.
[bixaHne nNO3BOHOYHbIX XWMBOTHbIX. JBOJSIIOLMOHHOE YCIOXHEHUE CTPOEHUS FErknx
MO3BOHOYHbIX XMBOTHbIX. [lbixaTenbHad cuctema 4yenoseka. MexaHu3aM BeHTMRALMM
nerkux y nTuy 1 mnekonutawowmx. TpaHCNopT BeELLECTB Yy OpraHnsmoB. TpaHcrnopT
BELLECTB Y XMBOTHbIX. KpoBeHOoCHasi cuctema un ee opraHbl. KpoBeHocHasd cuctema
MO3BOHOYHbIX >KMBOTHbIX. KpyrM kpoBoobpalieHusi. OBOMOLUMOHHBIE  YCITOXHEHUS
CTPOEHUST KPOBEHOCHOW CUCTEMbI MO3BOHOYHBIX XXMBOTHbIX. BblgeneHne y opraHmamos.
Boigenenne y xuBoTHbiX. CokpaTutenbHble Bakyonu. OpraHbl BblgeneHusi. Cssisb
MonmocTM Tena C KPOBEHOCHOW W BbIENWUTENbHOM cucteMamu. Bbigenenve y
MO3BOHOYHbIX >KMBOTHbIX. 3aliuTta y MHOFOKIETOYHbIX >MBOTHbIX. [MOKpOBBI M KX
npousBogHble. PasgpaxuMmocTb U perynsaums y opraHusmoB. PasgpaxumocTb y
OAHOKNETOYHbIX  OpraHu3moB. Takcucbl. Pasgpaxumocts u  perynsauma  y
MHOTOKMNETOYHbIX pacTeHuin. POCTOBbIE BeLLeCTBa U UX 3HAYEHME.

HepBHaga cuctema n penekropHasa perynsuus y MHOTOKNeTOYHbIX XXUBOTHbIX. HepBHas
cuctema M ee otaenbl. OBOMIOUMOHHOE YCMNOXHEHWE CTPOEHUA HEPBHOW CUCTEMBI Y
XXUBOTHBIX.

PaspaboTka anroputmoB 1 nporpamm Ans apekTUBHON PYHKLMOHANBHON aHHOTaLMmn
reHOMOB, TPaHCKPUNTOMOB, NMPOTEOMOB, METAbOMOMOB MMWKPOOPraHU3MOB, PaCTEHWUW,
XMBOTHbIX 1 YenoBeka

OpraHn3m 4yenoBeka v ero 340poBbe
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OpraHbl M cucteMbl opraHoB 4ernoBeka. OTAenbl FOMOBHOTO MO3ra MO3BOHOYHbIX
XUBOTHbIX. Pednekc n pednektopHasa gyra. besycrnoBHble M yCroBHbIE pednekcol.
'ymopanbHasa perynsuus M 3HOOKPMHHAs CUCTEMA XMBOTHbIX M 4YernoBeka. Keneabl
3HOOKPUHHOW CUCTEMbI N UX FTOPMOHbI. [lecTBre ropMoHoB. B3anMocCBA3b HEPBHOW U
3HAOKPUHHOW cucteMm. [Tmnotanamo-runodusapHas cucrema. Pedpnekc n pednektopHas
ayra. besycnoBHble 1 ycrnoBHble pedrekchbl

5.2

3awmuta opraHuama oOT OonesHel. VIMMyHHast cuctema denoseka. KneTtoyHbin u
rymopanbHbIl UMMYHUTET. BpoxxaeHHbIN, MpUOBPETEHHBIN CNeunduUYecKkUin UMMYHNUTET.
Teopust kNnoHanbHO-cenekTnsHoro uMmmyHuteTta (M. Opnux, ®.M. BepHeT, C. ToHeraga).
BocnanuTtenbHble OTBETbI OpraHu3MoB. Ponb BpOXAEHHOr0 MMMyHWTETa B pPasBUTUU
CUCTEMHBbIX 3aboneBaHni
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KpoBeHocHas cuctema n ee opraHbl. Cepaue, KpOBEHOCHblE COCyAbl U KpoBb. Kpyru
KpoBoobpalleHusa. PaboTa cepaua u ee perynsauus

54

ObixaHne denoseka. [Anddysna rasoB 4Yepe3 MNOBEPXHOCTb KMeTKU. [bixaTenbHas
cucteMa 4vernoseka. [bixaTernbHas MOBEPXHOCTb. Perynaums gbixaHus. [ObixaTenbHble
obbembl

5.5

I'Imu.LeBapMTeanaﬂ cuctema denoseka. OTtaensl nieBapuTesibHOro - Tpakra.
nlﬂLLl,eBaleTeJ'leble Xernesbl. BHyTpVIﬂOJ'IOCTHOG N BHYTPUKNETO4YHOE nuiuiesapeHne

5.6

MokpoBbl K wux npousBogHble. OpraHbl BblgeneHus. [loykn. CTpoeHue U
dyHKUMOHMPOBaHME HedpoHa. PunbTpaums, cekpeums M obpaTHoe BcacbiBaHWE Kak
MexaHu3Mbl paboTbl opraHoB BblaeneHus. ObpasoBaHMe MOYM Y HYenoBeka

5.7

[BMmKeHne vyenoseka: MbllLievHasa cuctema. CkeneTHble MbILWUbl N UX pa60Ta. CTpOGHI/Ie
M TUMNbl COEOUHEHNS KOCTEN

Teopusa apontoumn. Passutme XusHun Ha 3emne

6.1

OsontounoHHas Teopuss Y. [apsuHa. [1peanocbinikm BO3HUKHOBEHUSA OapBUHM3MA.
KnsHb 1 HayyHasa gedatenbHocTb Y. [lapBuHa.




Osmwxywmne cunbl 9Bonoumm BugoB no Y. [apBuHy (BbicOKasi WMHTEHCUBHOCTb
pasMHOXEHWUS1  OPraHW3moB,  HacreacTBEeHHas  U3MeH4YMBOCTb, bBopbba  3a
CyLLEeCTBOBaHMe, eCTECTBEHHbIW U UCKYCCTBEHHbLIN OTOOP).

OdopmneHne cuHTeTndeckon Tteopum 3aBontoumm (CT3). HewtpanbHas Teopus
ssonouun. CoBpemMeHHas 3BONoLMOHHAs Gronorms. 3HayeHne 3BOMOLMOHHON Teopun
B OPMMPOBaAHNM €CTECTBEHHO-HAYYHON KapTUHbLI MMpa

6.2

Monynauma kak anemeHTapHas eguHuua asonoumi. CoBpemeHHble MeToAbl OLEHKM
reHeTMyeckoro pasHoobpasuss u CTpyKTypbl nonynsauun. WsmeHeHve reHodoHOa
nonynauMM Kak 3rneMeHTapHoe SBOSIIOLUMOHHOE sBfeHWe. 3akoH reHeTMYecKoro
paBHoBecus [x. Xapau, B. BanHbepra.

OnemeHTapHble akTopbl (ABWXyWwMe cunbl) asonounn. MyTaumoHHBIM  npoLuecc.
KomOMHaTMBHasT M3MeHYMBOCTb. [pend TreHoB - CchnyyanHble HeHanpaBrieHHble
M3MEHEHNs 4acToT annenev B nonynAumsx. OddekT ocHoBaTens. Mwurpauuw.
Usonduma  nonynsuun:  reorpadudeckas  (MpOCTpaHCTBEHHas), OGuonorvyeckas
(penpooykTuBHas).

EcTtecTBeHHbIN 0TOOp - Hanpaensowun daktop asonoumm. ®opmbl €CTECTBEHHOrO
oTbopa: OBWXYLNA, CTabunuanpylowwmin, paspbiBalownn (u3pynTueHbI). [lonosown
oTtbop.

MpucnocobneHHOCTb OpraHn3MoB Kak pesynbTaT MUKpo3dsonoumn. BosHukHOBeHue
npucnocobneHmn y opraHuamoB. Apomopdosbl ¥ umavoaganTtauun. [lpumepsl
npucnocobneHnn y opraHnamo. OTHOCMTENBHOCTb NPUCNOCOBNEHHOCTN OPraHN3MOB.
Bug, ero kputepun n ctpyktypa. BngoobpasoBaHue kak pesynbTaT MUKPO3BOSHOLUMU.
Usonsaums - knoyeBon daktop BugoobpasoBaHus. Nyt n cnocobbl BUA00Opas3oBaHus:
annonaTtpuyeckoe (reorpaduyeckoe), CuMnaTpn4ecKkoe (3KoNorn4yeckoe), "MrHoseHHoe"
(nonunnoungusaums, rmépugmnsaumns). OnnutenbHOCTb 3BOMOLMOHHBIX MPOLECCOB.
MexaHuambl hopMrUpoBaHUSA OMONOrMYecKoro pasHoobpasusi.

Ponb aBontounoHHOW Owuonormn B pa3paboTke HayyHbIX METOAOB COXpaHeHus
6uopasHoobpasns. MWKpPO3BOMOLMA W  KOIBOMOUMS MapasvToB M UX XO3SEB.
MexaHuambl hopMUpPOBaHUSA YCTOMYMBOCTU K aHTMBUOTMKAM 1 cnocobbl 6opbbbl ¢ Hen

6.3

MeToabl M3y4eHusi MakpoaBontouuu. [laneoHTonorndeckne MeToabl  U3ydeHUs
aBontouun. MepexogHble dopMbl U PUIOreHeTUYECKNE Psiibl OPraHU3MOB.
Buoreorpadgmyeckne metoadbl M3ydeHus spontoumn. CpaBHeHve dnopbl M chayHbl
MaTepuKkoB M OCTpoBOB. bBbuoreorpadunyeckne obnactu 3emnun. Buabl-sHOEMUKM U©
PENUKTLI.

OMBpUoNornyeckne U CpaBHUTENBHO-MOPEONONMYECKUE METOALI U3YHEHUS 3BOSIOLIMN.
[[eHeTu4yeckme mexaHu3mbl 3BONMKWLUNMN OHTOreHe3da W MNodBleHUA 3BONMHOUMNOHHBLIX
HoBLUECTB. [OMONOrMYHbie W aHanorn4yHble OpraHbl. Py,EI,I/IMeHTaprIe opraHbl u“
aTaBU3Mbl. MoneKynﬂpHo-reHequeCKme, OnoxmmMmyeckne M matemaTudeckmne MeTodbl
n3ydyeHuna aBoJOLUUN. [f[oMonornyHble reHbl. COBpeMeHHbIe MeTodbl NOCTPOEHUA
hunoreHeTUYECKNX AepeBbeB. XPOMOCOMHbIE MyTaLUKN 1 3BONIOLNSA FrEHOMOB.

O6wme 3akoHOMepHOCTU  (nNpaBuna) aBonwouun. HeobpaTMMOCTb  3BOMOLUN.
ApantuBHasi pagmaumsi. HepaBHOMEPHOCTb TEMMNOB 3BOMOLINM

6.4

HayuyHble mmnoTesbl NPOMCXOXOEHUA Xu3HM Ha 3emne. AbGuoreHes u naHcnepmus.
[oHayyHble npeacTaBneHWss O 3apoXAeHMM XU3HM  (KpeaumoHuam). [unotesa
MOCTOSIHHOTO CaMO3apOXOEHUA XWU3HM U ee ornpoBepkeHue onbiTamn O. Pean, Jl.
CnannaHuanw, J1. Nactepa. MNpoucxoxaeHne XnsHu n actpobuonorus.

OcHoBHble aTanbl  HeopraHudeckon asonoumn. [naHetapHas (reonoruvdeckas)
aBonouus. Xumudeckasi aBoniounsi. AGMOreHHbI CUMHTE3 OpraHMYeckux BELLECTB U3
HeopraHudecknx. OnbiT C. Mwnnepa u [I. HOpu. O6pasoBaHue NONMMEPOB U3
mMoHomepoB. KoauepBaTtHas runotesa A.W. OnapuHa, runotesa nepBUYHOro OyrnboHa
Ix. XongenHa, reHeTudeckas runotesa . Mennepa. Pu6oaumbl (T. Yek) n runotesa
"Mupa PHK" Y. T'un6epta. ®opmmupoBaHme MmeMobpaH U BO3HUKHOBEHMWE MPOTOKITETKN.
UcTtopns 3emnu u meToabl ee wusydeHus. Vckonaemble opraHuyeckue OCTaTKu.
FeoxpoHonorma un ee wmetogbl. OTHOCUTENbHas U abCONKOTHAsA TEOXPOHOSOTUS.
"eoxpoHonornyeckas Lwkana: 30Hbl, 3pbl, NEpPUOAbI, SMOXM.

HavanbHble 3Tanbl opraHMyeckon apontounn. NMoseneHne n 3BONIOLUSA NEPBbLIX KINETOK.
Osonounsi  meTabonuama. BosHukHOBeHMe nepBbix akocucteM. COBpEMEHHble
MUKPOOHbIE OMONIEHKN Kak aHanor nepebix Ha 3emne coobuiecTts. CTpomaTonuThbl.
[MpokapunoTbl N 3yKapuoThI.




MpoucxoxaeHne aykapuoT (cumbuoreHes). OBOMIOLMOHHOE MPOUCXOXAEHUE BUPYCOB.
MpoucxoxaeHne MHOMOKMETOYHbIX OpraHn3moB. BO3HMKHOBEHWE OCHOBHbIX rpynn
MHOMOKMNETOYHbIX OPraHM3MOB.

OcCHOBHble 3Tanbl 3BOMOLUNN BbICLUMX pacTeHuin. OCHOBHblE apoMOpd03bl pacTEHUA.
Bbixog pacTteHuii Ha cywy. [osiBneHne CnopoBbiX PacTeHW M 3aBOEBaHWE UMW CYLUW.
CemeHHble pacTeHus. [poncxoxaeHne LBETKOBbIX PACTEHWUNA.

OcHOBHbIE 3Tanbl 3BOMOLMM XMBOTHOIO Mupa. OCHOBHble apoMopdo3bl KMBOTHbIX.
BeHgckaa dayHa. KemOpuinckuin B3pbiB - MOSIBIIEHWE COBPEMEHHLIX TWMoB. [lepBble
XOpaoBble XMBOTHble. XXusHb B BoAe. OBONOUMS MNO3BOHOYHLIX. [lpomcxoxaeHue
ampubun n pentunuin. MNponcxoxageHne mnekonuTawmx U NTu. MNMprUHLUMN KNoYeBoro
apomopdo3a. OcBoeHne 6eCno3BOHOYHBIMW Y MO3BOHOYHBIMU KUBOTHBLIMM CYLLIN.
PasButme xm3Hum Ha 3emne no spaMm WM nepuojam: apxemn, npoTepos3oun, naneoson,
Me30301, KanHo3on. Obliasa xapakTepucTuka Knumarta W reoriorm4yeckmx npoLecCcoB.
MosiBneHne n pacuBeT xapakTepHbIX OpraHu3MoB. Yrneobpa3oBaHue: ero ycrnosus u
BNUSHME Ha ra3oBbl COCTaB aTtMocdepbl.

MaccoBble BbIMMpaHus - 3KOMOrMYeckue Kpusmcbl npolunoro. [MpuumHbl 1 cnegcteus
MaccoBbIX BbiIMMpaHuin. COBPEMEHHBIN 3KOMOrMYECKUA KPU3NC, Ero 0COBEHHOCTM

6.5

Paspgensl 1 3agaun  adTpononorun. MeTtoabpl  aHTpononorun. CTaHoOBReHue
npeacTaBneHnin o nponcxoxaeHun yenoseka. CoBpeMeHHbIe Hay4HbIe TEOPUMN.
CxoOcTBo uyenoBeka C KMBOTHbIMU. CucTemMatMyeckoe MOMOXeHNe 4YenoBeka.
CeugetenbcTBa CxOACTBA YernoBeka C XXMBOTHbIMU: CPaBHUTEMNbHO-MOpdonornyeckne,
ambpuornoruyeckme, usmonoro-buoxummyeckne, nosegeHyeckne. OTnnuma yYenoseka
OT XMBOTHbIX. MpsMOXoXOeHne n KOMMNMEeKC CBA3aHHbIX C HUM Mpu3HakoB. Passutue
ronoBHOro MO3ra U BTOPOW CUrHanNbHOW CUCTEMBI.

OBwxywime cunbl  (dakTopbl)  aHTponoreHesa: Ouonoruveckue, coumasnbHble.
CooTHoLeHMe Buonormyeckux u coumanbHbIX PakTOPOB B aHTPOMOreHese.

OcHoBHblE CcTaguu aHTponoreHesa. ABCTPanonUTEKM - ABYHOrME Npeaku nogen.
UenoBek ymenbiii, NepBble W3roTOBIEHMS Opyauin Tpyda. YenoBek NpsiMOXOAsaLmMin 1
nepebln BbIxod nogen 3a npegensl Adpukn. Yenosek rengenbbeprckuin - obummn
npegok  HeaHOAepTanbCKOro  YenoBeka UM yenosBeka  pasymHoro.  Yenosek
HeaHOepTanbCKMN Kak BWA Nogerd  XonogHoro knumarta. YenoBek pasyMHbIv
COBPEMEHHOro Tuna, AEHUCOBCKMIM YeroBeK, OCBOEHWE KOHTMHEHTOB 3a npegernamu
Adbpukn.

OBOMOLUNS COBPEMEHHOIO YeroBeka. EcTecTBeHHbIN OTOOP B MONynsuMax 4venoBeka.
MyTaumoHHbIn npouecc M nonumopduam. [MonynsumMoHHble BOMHbI, APend reHoB,
Murpauuns n "acpdekt ocHoBaTena" B NONyNAUUAX COBPEMEHHOro YenoBeka.
YenoBeueckue pachl. [oHATHe o pace. bonblune packl: eBponeongHas (espasuiickas),
aBcTpano-HerpongHasa (9KBatopuwanbHasi), MOHroriovaHas (asmaTcko-aMepuKaHcKas).
Bpema u nytu pacceneHuwss yernoseka no nraHeTe. EQMHCTBO 4enoBedeckunx pac.
HayyHaa HecocTosaTenbHocTb pacuama. [lpucnocobneHHOCTb 4YenoBeka K pasHbiM
YCrioBusiM OKpyxaroLen cpeabl. BnusHue reorpaduyeckon cpefpl n gpenda reHoB Ha
Mopdonornio 1 OU3NoNornio Yeroseka

3KocucTeMbI U npucywine nM 3akOHOMEpPHOCTH

7.1

Pasgenbl n 3agaymn akonormuun. CBs3b 3KOMOMMK ¢ APYrMMM Haykamu.

MeTogpbl akonoruu. MNonesble HabnogeHUs. SKCNEPUMEHTLI B 3KONOMMW: NPUPOAHbIE U
nabopatopHble. MogenuposaHue B 3konormn. MOHUTOPUHI OKpyXatowen cpeapl:
noKanbHbIN, perMoHanbHbIn U rnobanbHbIN

7.2

Okonornyeckme ¢akTopbl M 3aKOHOMEPHOCTM ux gencteusa. Knaccudumkaumsa
akonormyecknx paktopoB: abuotmyeckue, OMOTUYECKME, aHTponoreHHole. O6Wme
3aKOHOMEPHOCTU JAEWCTBUA  3Komormyecknx aktopos. [lpaBuno muHumyma (K.
LWnpeHrens, HO. JInbux). TonepaHTHOCTb. OBPUBUOHTHBIE U CTEHOBUOHTHBIE OPraHN3MbI.
AbunoTunueckne cdaktopbl. CBeT kak akonormdeckun daktop. [encTBue pasHbix y4acTkoB
COITHEYHOrO CMeKTpa Ha OpraHu3mbl. OKOJOTMYECKMEe TPyMnbl PACTEHWUI U XUBOTHBIX MO
OTHoWweHMIo Kk cBeTy. CurHanbHasd ponb ceBeta. dotonepuoguam. Temnepartypa Kak
akonoruvyeckun aktop. Oencteue Temnepatypbl Ha opraHusmbl. [MOMKUNOTEPMHbIE Y
rOMONOTEPMHbIE OpraHn3Mbl. BPUTEPMHbIE U CTEHOTEPMHbIE OPraHU3MbI.

BnaxHocTb Kak akonormyeckuii cpaktop. MNMpucnocobneHnss pacteHuin kK nogaepkaHuto
BogHoro 6anaHca. Knaccudukaumsa pacteHMn No oTHoLWeHUIO K BoAe. MNMpucnocobneHus




XXUBOTHbIX K UBMEHEHMIO BOOHOIO pexuma.

Cpenbl obutaHus opraHuM3MoB: BOAHasl, Ha3eMHO-BO3AyLUHas, NOYBEHHad, rnybnHHas
noanoyYBeHHasi, BHYyTpuopraHusMeHHasi. ®dusmko-xmmuyeckne ocobeHHOCTUM cpef
obuTtaHua opraHnamos. NprucnocobneHns OpraHNM3mMoB K XKU3HW B pa3HbIX cpenax.
Bruonoruyeckne putmbl. BHelwHe 1 BHyTpeHHUe puTMbl. CyTOYHbIE U TOOUYHBIE PUTMBI.
MprcnocobneHHOCTb OPraHN3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUI XKU3HW.
YKunsHeHHble dhopMbl opraHn3moB. [MoHsaTHMe O xusHeHHoW dhopme. YKU3HeHHble GopMbl
pacTeHun: [OepeBbsl, KYCTAPHWUKM, KYCTApHWYKW, MHOFOMIETHME TpaBbl, OOHOMETHUE
TpaBbl. KW3HEHHble OPMbl KMBOTHbIX: TMAPOOUOHTLI, TE€OOMOHTLI, a3pPOOUOHTHI.
OcobeHHOCTM CTPOEHUS 1 06pasa KNU3HU.

Buotnueckne aktopbl. Bugbl  BuUOTUYECKMX  B3aMMOAEWCTBUMIA:  KOHKYpPEHLUS,
XWULLHMYECTBO, cuMBUO3 un ero dopmbl. [Mapas3uTtusm, kKoonepauus, MyTyanusm,
KOMMeHcanuam (KBapTUMpaHTCTBO, HaxnebHmyecTBo). HeTpodunyeckme B3aMmoaencTems
(Tonuuyeckne, dopuyeckme, dabpuyeckme). 3HavyeHne OMOTUYECKUMX B3aUMOAEWCTBUM
ONS  CyllecTBOBaHMSA OpraHM3aMoB B cpede 00uTaHua. [puHUMA  KOHKYPEHTHOro
UCKNIOYEHUS

7.3

OKonorvyeckne xapaktepuctuku nonynauun. MNonynsauusa kak Guonornyeckas cuctema.
Ponb HeogHopoaHoCTM cpeabl, du3andeckux OapbepoB M ocobeHHocTen Omonoruu
BMAOB B (POPMMPOBAHUN MPOCTPAHCTBEHHOW CTPYKTYpbl nonynaumi. OCHOBHbIE
nokasaTenu nonynsiuMu: YMCIEHHOCTb, NMIIOTHOCTb, BO3pacTHas M NofioBasi CTPYKTypa,
poXaaemMocCTb, MPUPOCT, TEMMN POCTa, CMEPTHOCTb, MUTPALIUSI.

Okonornyeckast cTpyktypa nonynsauun. OueHka 4YucneHHocTn nonynaumn. OuHamuka
nonynaumm mn ee perynaumnsa. bruotumdecknii noteHuuwan nonynsuun. MogenupoBaHue
AnHamukm nonynsumn. KprBble pocTta YMcrieHHOCTM nonynsiumMu. KpuBble BbDKUMBaHMUS.
Perynauus uncneHHoCTU nonynsiuuin: ponb ¢akTopoB, 3aBUCALLMX U HE 3aBUCSLLUX OT
NAOTHOCTW. JKOMNornyeckie ctparerum BuaoB (r- n K-ctpaterum).

MoHaTne o6 askonornyeckon Huwe Buaa. MecTtoobutaHme. MHoromepHass Moaenb
akonormyeckon Huwm k.. XaTunmHcoHa. Pasmepbl  3KONMOMMYECKOW  HULLW.
MoTeHumanbHas 1 peanu3oBaHHas HULLIK,

Bug kak cuctema nonynsaumi. Apeansl BUOOB. Buabl M MX XW3HEHHbIE CTpaTeruu.
3aKOHOMEpPHOCTU MOBEAEeHUs W  MWUrpauuMi  XMBOTHbIX. bBuonorudeckue uvHBaswum
Yy>KEPOLHbIX BUOO0B

7.4

CoobulectBa opraHM3amMoB. buoueHo3 n ero cTpyktypa. CBA3u mexay opraHuamamu B
O6uoueHo3e. Jkocuctema kak oTkpbiTas cuctema (A.[pk. TeHcnm). ®yHKUMOHAamNbHbIE
OnoKM  OpraHM3amMoB B 3KOCUCTEME: MPOAYLUEHTbl, KOHCYMEHTbl, pegyLeHThl.
Tpodmyeckne ypoBHu. Tpodmueckme uenu n cetn. Abuotmyeckne GrOKU SKOCUCTEM.
MouBbl 1 ULl B 3kocnctemax. KpyroBopoT BeLLECTB U MOTOK 3HEPIUU B SKOCUCTEME.
OcHoBHble MoOKasaTenu akocucTembl. bBuomacca u  npogykuus. 3Jkonorvdeckue
nMpammngpl Yncern, 6GMoMacchl N IHEPIUK.

HanpaeneHHble 3akOHOMEpHble CMeHbl coobuectB - cykueccun. [lepBuyHble 1
BTOPMYHbIE CYKLECCUMU M WX MPUYUHBI. AHTPOMOreHHbIE BO3AEWCTBUS Ha CYKLLECCUMU.
KnumakcHoe coobuectBo. BbuopasHoobpasve W MNomHOTa KpyroBopoTa BELLECTB -
OCHOBa YCTONYMBOCTM COODLLIECTB.

MpupoaHble aKkocMcTeMbl. AHTPOMOreHHble 3KocUCTEMbl. ArpoakocucteMa. ArpoLeHos.
Pasnuuma mexay aHTpOonoreHHsbIMN 1 NpUPOaHbIMU S3KOCUCTEMaMN.

Ypboakocuctembl. OCHOBHbIE KOMMOHEHTBI YpboakocucTeM. N'opoackast donopa n dayHa.
CvHaHTponusaumnsa ropoackon dhayHbl. Buonormyeckoe M X03sIMCTBEHHOE 3HayeHue
arpoakocuctem u  ypboakocucteM. 3aKOHOMEPHOCTU  (POPMUPOBAHUSA  OCHOBHbIX
B3aMMOAENCTBUIN OPraHU3MOB B 3KOCUCTEMAX.

[MepeHoC 3Heprn © BeLWEeCTB MeXAdy CMeXHbIMU 3KocucTeMamu. YCTOMYMBOCTb
OpraHn3moB, MONynsuMi U 3KOCUCTEM B YCMNOBUAX €CTECTBEHHbIX WU aHTPOMOreHHbIX
BO34ENCTBUN

7.5

Buocdepa - obuiennaHeTapHasi obonoyka 3emnu, rae cywlecTByeT Unu cyllecTBoBana
Xu3Hb. YueHue B.U. BepHagckoro o 6uoctepe. Obnactm Guocdepbl n ee cocrtas.
>KnBoe BelecTBo 6uocdepbl 1 ero PyHKUMK.

3akoHOMEepHOCTU  cyuwlecTBoBaHus  6uocdepbl. OcobeHHoOcTM  Buocdepbl  Kak
rmobanbHOM 3akocucTembl. [uHamuyeckoe paBHoBecue B Guocdepe. KpyroBopoThbl
BELWecTB M BuoreoxmMmunyeckMe uuknbl (yrmepoga, asota). PUTMWYHOCTE SBNEHUN B
Guocdepe.




3oHanbHocTb Buocdepsl. MNMoHsATUe 0 Guome. OCHOBHLIE BMOMBI CyLUW: TYHOPA, XBONHbIE
neca, CMeLLaHHbIE U LUMPOKONUCTBEHHbBIE Neca, CTENN, CaBaHHbI, MYCTbIHW, TPOMMYECKue
neca, Bblcokoropbsi. Knumar, pacTUTENbHBIN U XXMBOTHLIA MUP BMOMOB CyLUW.

CTpykTypa ® QyHKUMS XKMBbIX CUCTEM, OLEHKA WX PEeCypCHOro mnoTeHumana u
BrocdepHbIX pyHKLMIA

7.6

okonorvyeckne Kpmsnucbl U UX NpuyuvHbl. BosgenctBue 4yenoseka Ha Guocdepy.
3arpasHeHne Bo3gylHon cpedbl. OxpaHa Bosgyxa. 3arpssHeHue BOAOHOW cpefnbl.
OxpaHa BogHbIx pecypcoB. PaspyweHue nouBbl. OxpaHa MOYBEHHbLIX PECYPCOB.
M3meHeHne knumarTa.

AHTpONOreHHoe BO3OENCTBME HA pacTUTENbHbIN M XMBOTHbIM  Mup. OxpaHa
pacTUTENBLHOIO U XUBOTHOrO Mupa. OCHOBHblE NPUHUMMBLI OXpaHbl Npupoabl. KpacHble
kHurn. Ocobo oxpaHsieMble npupoaHbie Tepputopumn (OOTIT).

BoTaHunuyeckne cagbl 1 300110rM4ecKUe napku.

OCHOBHbIE MPUHLMMNBI YCTOMYMBOTO pa3BUTUsS YenoBeyecTBa v npmpodbl. PaunoHansHoe
NpMpoaoNoNb30BaHNE N coXxpaHeHne bruonormyeckoro pasHoobpasms 3emnm




