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1. BeepeHue

HacTtoawaa nporpaMmma npegHasHadeHa gns nocTynawwmx Ha obydeHumne no
nporpamMmam bGakanaBpuvata MU nporpaMmam cneumanuteTa Ha 6ase cpegHero
npodeccnoHanbHOro o6pasoBaHMs COOTBETCTBYOWEro Npoduss.

BecTynuTenbHble uvcnblTaHUa Ha 6a3e npodeccrnoHanbHOro obtpasoBaHUs
NPOBOAATCA B COOTBETCTBUM C COAEpPXaHMEM obpas3oBaTerbHbIX NMPOrpamMM cpea-
Hero npodeccunoHanbHOro o6pasoBaHMsa U COOTBETCTBUA HaMpaBfEeHHOCTbIO
(npodunem) nporpamMm GakanaspuaTa, NpPorpamMMm creypaniretTa no OfHOW WMu
HECKOMbKMM CMNeumanbHOCTSM, UNKM HanpaefieHuam nogrotoBkn. CooTBeTCcTBME
nporpamMm cpenHero npodeccrnoHanbHOro oé6pasoBaHna U NporpamMM dakanaspwu-
aTa, Nporpamm creuvannTeTa ycTaHaBIMBaeTCs YHUBEPCUTETOM.

2. Copep>kaHune nporpamMmbl BCTYNUTENbHOIO UCMNbITAHUSA

Ok3amMeHauoHHasa paboTa OpUeHTMpPOBaHa Ha MPOBEPKY 3HAHUW 1 YMEHUN,
Mo ceMy copepXaTefbHbiM 6/10KaM LWKOMbHOro Kypca éuonorumn: «bronorma kak
Hayka. XuBble cUCTEMbI 1 KX n3ydeHue», «KneTka, Kak Brorormyeckas cmcTemMan,
«OpraHmam Kak buonormdyeckas crucrtemar, «CncreMma n MHoroobpasme opraHude-
CKOro Mupay, «OpraHnam yenoBeka 1 ero 300poBbey, « Teopus asonounn. Pazsutue
XU3HM Ha 3eMneyr, «DKOCUCTEMbI U MPUCYLLME UM 3aKOHOMEPHOCTU» ABMASIOWMXCA
LenamMm ndyyeHumsa 6Monormm Ha ypoBHe OCHOBHOMW 06pas3oBaTefibHOW MporpamMmMmbl
cpepnHero obuwero o6pasoBaHma Ha ocHoBe OITOC. Bce BapuaHTbl 9k3aMeHaLMoH-
HOW PaboTbl ABMAAOTCA pPaBHOLEHHbIMU. B aK3aMeHauroHHOM BapraHTe UCMNOosb3y-
IOTCA PasfnMyHble MO YPOBHIO CMOXHOCTM 3a0aHus, No3BONSIOWME OLEHNTb JOCTU-
XEeHNA abUTYyPUEHTOB.

2.1 bronorunga kak Hayka. XyBble CUCTEMbI U X N3YyYEeHME.

CoBpeMeHHasa 6uonorna — KoMraekcHas Hayka. buonormnuyeckme Haykm um
n3yyaemble MMm npobnembol. yHOoaMeHTarnbHble, MPUKIaaHbIE N NMOVICKOBbIE Hayu-
Hble MCCNegoBaHMsa B B1OMormm. 3HavyeHmne 6umonorun B GopMmpoBaHn COBPEMEH-
HOW eCTeCTBEHHOHAYy4YHOW KapTuHbl Mupa. [Mpodeccumn, ceBazaHHbie C BUonormen.
3HaueHre 61oNornM B MPakTUYECKOW AEATENMbHOCTY YenoBeka: MeguunHe, cerb-
CKOM XO3ANCTBE, NPOMBILLNEHHOCTU, OXpaHe npupodbl. XXuBble CUCTEMbI KaK nNpeg-
MeT n3ydeHunsa 6uonormmn. CBOMCTBA XUBbIX CUCTEM: €OMHCTBO XVMMYECKOro cocTa-
Ba, OVNCKPETHOCTb M LEMOCTHOCTb, CMTOXHOCTb U YNOPSAA0YEHHOCTb CTPYKTYPbI, OT-
KPbITOCTb, CAMOOPraHm3aLys, CaMOBOCMNPOM3BEAEHME, PA3OPAXKMMOCTb, M3MEHUU-
BOCTb, POCT U pa3BuTHE.

YPOBHU OpraHnsaumm XMBbIX CUCTEM: MOMEKYMAPHbIN, KIIETOYHbIN, TKaHe-
BbIl, OPraHN3MEHHbIN, MOMYSLUMOHHO-BUOOBOW, 9KOCUCTEMHbIN (BMoreoueHoTuYe-
cKUl), BrnocdepHbln. MpoLecchl, MPOoUCXodswme B XUBbix cucTemax. OCHOBHbIE
Npur3HakK XmBoro. XXmn3Hb kak ¢opMa cylecTsoBaHUa Mmatepummn. MeTogpl 61onoru-
YECKOW HAaYKMW.

2.2KneTKka kak 6buonormyeckas cmcrema.

Knetka — CTpyKTYypHO-PYHKLMOHANMbHAasS egnHMLa XmnBoro. Ictopura oTKpbI-
Tna kneTkn. PaéoTol P. MNyka, A. leseHryka. Knetounasa Teopwusa (T. LLsaHH, M. LLnen-
neH, P. Bupxos). OCHOBHbIE MOMIOXEHNA COBPEMEHHOW KeTo4YHOM Teopun. MeToapbl
MOMEKYNAPHOMN N KIETOYHOW BUOMOrMn: MUKPOCKOMMS, XpomMaTorpadus, aneKkTpo-



dopes, MeToq MedyeHbix aToMOoB, anddepeHumanbHoe LeHTPUPYyrmpoBaHme, Kyb-
TUBUPOBAaHWE KITETOK.

XMUYeCckn CocTaB KIeTKU. Makpo-, MUKPO- U YbTpaMmnKpO31eMeHTbl. Bo-
0a 1 eé€ porib Kak pacTBOPUTENS, peareHTa, ydyacTme B CTPYKTYPMPOBaHUN KI1ETKM,
Tennoperynaumn. MmHeparnbHble BelwecTBa KeTKu, nx bronormndyeckas ponb. Ponb
KaTMOHOB M aHMOHOB B KneTKke. buonoruyeckme nonumepsl. benkn. AMUMHOKMCIOT-
Hbl cocTaB 6erkoB. CTPYKTYpPbl 6€IKOBOW MOoeKy bl. [lepBunyHaa CTpykTypa 6enka,
nenTugHas cBasb. BTopryHags, TpeTuyHasn, yeTBepTmyHaa CTpykTypbl. deHaTtypaums.
CeouncTtBa 6enkoB. Knaccunouvkaumsa 6enko. brnonormnyeckme dyHKUMM 6€nKoB. Yr-
nesofbl. MoHocaxapuabl, gucaxapugpl, onvrocaxapvgpl 1 nonucaxapugbl. O6Lwmm
nnaH CTpoeHuss 1 PUIUKO-XMMUYECKME CBOMCTBA YrneBogoB. bumonornyeckue
dyHKkUMM yrnesogoB. Jlnnmgpl. mopodunbHo-rngpodobHbie ceomncTBa. Knaccudum-
Kauma nmnmgoBs. Tpurnuuepugbl, docdonmnumabl, BOCKK, cTtepouabl. bronormnyeckume
dyHkUMM nnnmgoB. O6wme CcBOUCTBA BUOMOrM4Yeckmnx MeMbpaH — TeKy4eCTb, Cro-
COBHOCTb K caMo3aMblkaHuIo, NonynpoHMuaeMocTb. HyknenHoBble kMcrioTbl. HK n
PHK. CTpoeHune HyknenHoBbixX kMcnoT. HykneoTugbl. [MprHUMN KOMMNIEMEHTAPHOCTW.
MpaBwnno Yapradpda. Ctpyktypa OHK — gBomHaa crvpanb. MecToHaxoxaeHve u
ouonorndyeckme ¢yHkumm OHK. Bugbl PHK. ®yHkumm PHK B kneTke. CTpoeHmne mMo-
nekynbl AT®. Makpoaspruyeckme ceasm B monekyne AT®. buonormnyeckme oyHKUNN
ATO®O. BoccTaHOBMEHHbIE MEepeHOoCcUYnKN, X PyHKLMKM B kreTke. CekBeHnpoBaHe
OHK. CTpykTypHasa éuonorusa: bruoxmmMmyeckme n brnodpmandeckme mnccrnegosaHus
cocTaBa M NPOCTPAHCTBEHHOW CTPYKTYPbl 6BMOMOMEKy .

Twnbl KNETOoK: syKapmroTrndeckas 1 npokaprotTmndyeckasa. CTpyKTYPHOPYHKLMN-
OHanbHble 06pazoBaHUa KNeTkn. CTpoeHmne NpokapuoTnyeckomn KneTkn. KnetoyHas
cTeHKa bakTepun n apxen. OCOBEHHOCTN CTPOEHUS reTeEPOTPOPHOM 1 aBTOTPOD-
HOW MPOKapUOTNYECKKX KNeToK. MeCcTo 1 ponb mpokapuroT B BroueHo3ax. CTpoe-
He N OGYHKLUMOHMPOBaHME ayKapnoTmyeckomn kneTkun. lNnasmatTuyeckasa membpaHa
(nnasmanemma). CTpykTypa niasMaTuyeckom MemeépaHbl. TpaHCcnopT BELWEeCTB Je-
pes nrasmMaTuyeckylo MembpaHy: naccusHbii (auddyaua, obneryéHHas anbdody-
31s), akTuBHbIN (MEPBUYHBIN U BTOPUYHDBIM aKTUBHbIM TpaHcrnopT). MNMonynpoHuuae-
MOCTb MeMbpaHbl. PaboTa HaTpui-KanmeBoro Hacoca. QHOoUMTO3: MMHOUMTO3, da-
roumTos. Ok3oumTo3. KnetouHas cteHka. CTpykTypa 1 GYyHKLMU KNETOYHOW CTEHKM
pacTteHun, rpmbos. Lintonnasma. Lutosonb. UuTtockeneT. [BmxeHne umtonnasmobl.
OpraHougbl knetkn. OgHoMeM6b6paHHble OpraHouabl KMEeTKW: SHaoMnasMaTmyeckas
ceTb (OMNC), annapaT [onbaXu, NMM30COMbI, UX CTPOEeHUE 1 dyHKLMN. Baanmoceasb
OOHOMEMOBPAaHHbIX OpraHomaoB KneTkun. CTpoeHre rpaHynsapHOro peTukyymMa.
CuHTE3 pacTBOPUMbIX 6erkoB. CUHTES KINeToYHbIX MeM6paH. Maaxkui (arpanynsp-
HbI1) @HOOMAasMaTuyeckmin petukynym. CekpetopHaa dyHkUMa annaparta [onba-
XW. TpaHcnopT BelwecTB B kKfeTke. Bakyonn pacTutenbHbix KNeTok. KneTouHbI COoK.
Typrop.

[NMonyaBTOHOMHbIE OpraHouabl KNETKW: MUTOXOHAPWN, mnacTuabl. CTpoeHmne m
PYHKUMM MUTOXOHOPWUIN 1 NnacTuva,. [NepBuYHbIe, BTOPUYHbIE M CIOXHbIE NAaCcTVAbI
POTOCUHTEIUPYIOLLKMX BYKAPUOT. XMOpOMmiacTbl, XPOMOMAACTbI, 1ENKOMIACTbI BbIC-
LWMX pacTeHnn. HemembpaHHble opraHounabl Knetkn CTpoeHne 1 GyHKLUN HEMEM-
BpaHHbIX opraHongoB kKeTkn. Pnéocombl. MukpodunameHTbl. MbllleuHble KIeTKN.



MukpoTpyb60oukn. KnetouHbil LeHTp. CTpoeHre 1 OBUXKXEHUE XIYTUKOB U PECHUYEK.
MukpoTpyb6oukn LmTonaasmel. LleHTpuonb. Aopo. O6onouka ggpa, XpoMaTuH, Ka-
pronasma, SapbILKK, X CTpoeHre 1 QYHKLMN. AoepHbin 6€nKOBbIM MaTpuKe. [1po-
CTPaHCTBEHHOE PacronoXeHne XpoMOCOM B MHTepdasHoM agpe. benkn xpomaTu-
Ha — MUCTOHbI. KneTouHble BkYeHUsa. CpaBHUTENbHAA XapakTepucTuka KIeTok
aykapuroT (PacTUTENbHOM, XUBOTHOW, IPUEHOMN).

AccrMnnauma n QUCCUMUNAUnNa — OBe CTOPOHbI MeTabonmama. Tunbl obme-
Ha BELWEeCTB: aBTOTPODHbIN 1 FreTepPOTPOPHbIN. YyacTne KMcrnopoda B OBMEHHbIX
mpoueccax. HepreTuyeckoe obecnedeHne kneTku: npeppawieHme ATO B obMeH-
HbiX Mpoueccax. PepMeHTaTUBHbIN XxapakTep peakuny KneTo4yHoro metabonmama.
MepMeHTbI, X CTPOEHME, CBONCTBA 1 MexaHn3aM gencteusa. KopepmeHTtbl. OTanumsa
PEepPMEHTOB OT HeOopraHM4YecKkMx kKaTanms3aTopoB. benkum-aktmBaTopbl U 6eKU-
MHIMBUTOPDLI. 3aBMCUMOCTb CKOPOCTU GEPMEHTATUBHbLIX peakuni OT pPasfimyHbIX
dakTopoB. [lepBUYHBIN CUHTE3 OpraHn4Yeckmx BelecTB B kneTke. POoTOCMHTES.
CeeToBas 1 TeMHoBasa dasbl. [1pogykTMBHOCTb OoTOCUHTE3A. BrinaHme pasnmnuHbix
$aKkTopOB Ha CKOPOCTb GOTOCUHTE3A. 3HaYeHMe GoToCUHTE3a. XeMocnHTEe3. Pas-
HooB6pasre opraHM3MOB-XEMOCUHTETUKOB: HATPUDULMPYIOWME BAaKTEPUI, XXENe30-
6akTepum, cepobakTepumn, BOGOpPOaHble 6akTePUN. SHAYEHME XEMOCUHTE3A.

AHaspobHble opraHunaMbl. Bugbl 6poxkeHua. MNpoayKTbl BPOXEHUS N X UC-
Mofb30BaHMe YenoBeKOM. AHASPOBHbIE MUKPOOPIraHM3Mbl Kak 06bekTbl BUOTEXHO-
norm n Bo3dyguTenn 6onesHen. ASpobHble OpraHn3Mbl. OTamnbl SHEPreTUYECKOro
obmeHa. [MogrotoBuTenbHbiM aTan. [MMKoNnM3 — 6eCcKMCcCnopogHoe pacuieneHme
FAKO3bl. Bruonormnyeckoe okMcneHne, Unm KNeTovyHoe apixaHme. Ponb MUTOXOHOPUIA
B npoueccax 6uonormyeckoro okmcneHus. Limknmueckmne peakumnn. OkncnmnTenbHoe
docoopunmpoBaHme. lpemmyuiectBa aspobHOro Nyt obMeHa BewecTB nepeq
aHa’pPO6HbIM. ODPEKTUBHOCTb BHEPreTNYECKOro obMeHa.

Peakuuy MaTpuyHoOro cuHtesa. NpuHLMN KOMMIEMEHTAPHOCTU B peakLumax
MaTpUYHOro crHTesa. Peanmnsauymsa HacnegcTBeHHoOW nHbopmMaunn. ["eHeTuyeckum
KOO, ero CBOWCTBA. TpaHCcKpunuma — mMaTpudHbin cuHTes PHK. MpuHumnbl Tpaw-
CKPpUNUMM:  KOMMIEMEHTAPHOCTb,  aHTUMapanIefbHOCTb, ACMMMETPUYHOCTb.
TpaHcnaumsa n eé atanbl. YyacTtre TpaHcnopTHbix PHK B 6rocuHTese 6enka. Ycno-
BUsi BocuHTEe3a b6ernka. KognpoBaHme aMUMHOKUCIOT. Pofib pMbocoM B BUOCUHTESE
6enka. OpraHmsaumsa reHomMa y npokapuoT U 3ykapuoT. Perynaums akTMBHOCTU re-
HOB y npokapuoT. MMnoTesa onepoHa (D. Xako6, XX. MoHo). Perynauma o6MeHHbIX
npoueccoB B KneTke. KneTouHbi roMeocTas.

Bupycbl — HekNneTouHble GOPMbI XM3HU 1 ObnuraTHble NapasuTbl. CTpoeHune
MPOCTbIX M CIIOXHbIX BUPYCOB, PETPOBMPYCOB, bakTeprodaros. BupycHble 3abone-
BaHMA YenoBeka, XXUBOTHbIX, pacTteHun. CIL, COVID-19, counanbHble U MeguumH-
CKuMe Npobnembl.

KneTouHbin Lumkn, ero nepuogpl 1 perynauua. Mhtepdasza n mutos. Ocoben-
HOCTW MPOLEeCCOoB, npoTekawwmx B nHTepdase. [logrotoBka KMNeTkKM K OENeHUIo.
MpecunHTeTndeckut (MOCTMUTOTUYECKNN), CUHTETUYECKUIA U MOCTCUHTETUYECKNIA
(NnpemuToTUUECKNN) Neprodbl MHTepdasbl. MaTpuuHbii cuHTes OHK — pennvkaums.
MpuHumnbl pennukaummn OHK: koMnneMeHTapHOCTb, MONMYyKOHCEPBATMBHbIN CUHTES,
aHTunapannenbHocTb. MexaHmnam pennukauum OHK. Xpomocombl. CTpoeHue xpo-



MOCOM. TerioMepbl 1 TenomMepasa. XPOMOCOMHbIM HABOP KIEeTKMU — KapuoTun. [Ou-
NAOVOHbBIV U ranongHbI HABOPbl XPOMOCOM. [TOMOMOrMYHbIE XPOMOCOMBI. [1ofioBbIE
XpOMoOCOMbIl. [leneHne kneTkn — mMmto3. CTagum MMUTO3a U NPOUCXOAALLME B HUX
npouecchl. Tunbl MUTO3a. KaprokmnHes 1 LMToKnHes. buonormnyeckoe aHavyeHre Mun-
To3a. Perynauma MMTOTMYECKOro umkna kneTku. NporpamMmmumpyemas KnetoyHas rm-
6efb — anonTos.
2.3 OpraHmam kak buorormyeckas cmcrtemMa.

OpOHOKNEeTOYHbIe, KONOHMAarIbHblE, MHOMOKETOYHbIE OPraHM3Mbl M MHOMOTKa-
HeBble opraHamMbl. DOPMbl PA3MHOXEHWA OpraHn3MoB: 6ecronoe (Bkioyas Bere-
TaTMBHOE) M nososoe. Buapl 6ecrnonoro pasMHOXEHUs: MoYKoBaHue, Criopynaums,
dparMeHTauusa, KnoHmposaHue. [lonoBoe pasMHoXeHue. [1onosble KNeTku, Un ra-
MeTbl. Meinos. Ctagumn menosa. oBegeHre xpomMocom B Memnose. KpoccuHrosep.
Bronormnuecknn cmbiC1 Meno3a 1 NooBoOro npouecca. Menos n ero MecTto B Xn3-
HEHHOM UuKe opraHnamMoB. [NpensapogbieBoe pa3suTue. [aMeToreHes y XXnBoT-
HbiX. [TonoBble xenesbl. O6pazoBaHMe U pasBUTVE MOMOBbIX kneTok. CnepmaTtore-
He3 n ooreHes. CTpoeHMe NonoBbixX KeTok. ONnogoTBoOpeHUE 1 SMBproHarbHoe
pasBUTME XMBOTHbIX. CNOCO6bl ONOAOTBOPEHURA: HAPYXKHOE, BHYTpeHHee. [lapTe-
HOreHes.

NHovBuaoyanoHoe passutne opraHmamoB (oHToreHes). Ctagum amMépuore-
He3a >XUBOTHbIX (Ha npuMepe narywkmn). dpoéneHne. Tunbl gpobneHna. OcobeHHo-
CTW OPO6MeHnsa y MrekonuTalowmx. 3apoabiuesble NucTkn (racTpynsaums). 3aknag-
Ka OpraHoB M TKaHen U3 3apoapblleBbixX MCTKOB. B3anMHoe BAvsaHME yacTen pas-
BMBalollerocs 3apodbiwa (aMéproHanbHas MHOYKLUMS). 3aknanka nnaHa CTpoeHns
XXMBOTHOIMO Kak pe3yfibTaT MepapxXmMyeckmx B3aMMoOenCTBUN reHoB. BnuaHue Ha
SMOBPUOHArIbHOE Pa3BUTME Pa3MYHbIX GakTOPOB OKpy>Katowemn cpedbl. PocT u pas-
BUTUE XMBOTHbIX. [TocTaMbproHanbHbi mepuog,. NpaMoe n HenmpamMoe pasBuTre.
PasButne ¢ MetamMopdPpo30M y 6eCno3BOHOYHbBIX U MO3BOHOYHbIX XXUBOTHbIX. Brono-
rMYecKoe 3HaYeHne NPSMoro 1 HeENPSAMOro PasBuUTKSA, UX PACPOCTPaHeHe B Npu-
poge. Tvnbl pocTa XMUBOTHbIX. DaKTopbl Perynaumm pocTa XMUBOTHbIX 1 YeroBeka.
Ctagmm nocToMBpPUOHANbHOIO PasBUTUS Y XXUBOTHbIX 1 YyenoBeka. [leprogbl OHTO-
reHesa JyenoBeka. PasMHOXeHne n pasButre pacTteHun. lamMeToduT 1 cnopoduT.
Meros B XU3HEHHOM LuKe pacTteHnn. ObpasoBaHmMe Crop B NpoLecce Menosa.
fameToreHes y pacteHmn. OnnogoTBOPEHMNE U PA3BUTME PACTUTENMbHbBIX OpPraHmn3-
MOB. [1BOMHOE OMNogoTBOPEHME Y LIBETKOBbIX pacTeHnn. O6paloBaHve 1 pasBuTue
ceMeHn. MexaHn3Mbl perynaumm OHTOreHesa y PacTeHUN U XXKUBOTHbIX

VicTopus cTaHOBMNEHUSA U pasBUTUA FEHETUKM Kak HaykKu. OCHOBHble reHe-

TUYECKME MOHATUS U CUMBOSbL. [ OMOMNOrNYHbIE XPOMOCOMBbI, bariferibHble reHbl, anb-
TEepHAaTVBHbIE NMPU3HAKWN, AOMUHAHTHbIN U PELLECCUBHbIM MPU3HAaK, rOMO3UroTa, re-
TEpPO3UroTa, YncTasa NrHUs, rmépugbl, reHoTmn, deHoTmn. OCHOBHbIE METOAbl MreHe-
TUKWN: TMBPULOONOINYECKUN, LIUTONOMMYECKUIN, MOMEKYNAPHO-reHeTUn4YeCckmnm MoHo-
rmbpungHoe ckpelLmBaHue. [NepBbit 3aKkoH MeHaensa — 3akoH eanHoobpasuns rmépu-
00B MepBOro nokoneHus. lNpasmno goMmrHmupoBaHua. BTtopon 3akoH MeHgena — 3a-
KOH pacLienneHnsa npmuaHakos. LlnTtonornyeckme oCHOBbl MOHOMMBPUOHOMO CKpe-
wmBaHus. ['Mnotesa 4MCTOTbl raMeT. AHanuaupylollee ckpewmBaHme. [pomexxy-
TOUHbIN XapaKkTep HacnegoBaHua. PaclienneHme npm3HakoB Npuv HEMOSTHOM OOMU-



HUpoBaHuW. [urmbpugHoe ckpewmBaHme. TpeTnn 3aKkoH MeHgensa — 3akoH He3a-
BMCMMOIO HacnegoBaHusa Mpu3HakoB. LlnTonormyeckme OCHOBbI OUrMBPUOHOrO
ckpewmBaHusa. CuenneHHoe HacrnegoBaHue npuaHakos. PaboTel T. MopraHa. Cuen-
NMeHHoe HacnegoBaHMe reHoB, HapYyLWeHWe CUenmeHns Mexagy reHamm. XpoMOCOM-
Hasa Teopust HAceaCcTBEHHOCTU. [eHeTuka nona. XpOMOCOMHbIM MexaHU3M onpe-
geneHnsa nona. AyToCOMbl 1 MOSIOBblE XPOMOCOMbI. [[OMOraMeTHbIN U reTeporamMmeT-
Hbl NoS. FeHeTnyecKkas CTPYKTypa MonoBbIX XPOMOCOM. HacnegoBaHve Npm3HaKkos,
cuenneHHbIX ¢ NonoMm. [eHOTUN Kak uenocTHasa cuctema. [NnenoTponus — MHOXe-
CTBEHHOE OencTBue reHa. MHOXeCTBEeHHbIM annennaMm. Baammogencrtesre Hearn-
nenbHbIX reHoB. KoMnneMeHTapHOCTb. OnucTas. [onnmepus.

BzanmMopgencTeume reHoTmna m cpegpl npu opmMmpoBaHumn deHotTmna. Nsa-
MEHUMBOCTb MPU3HAKOB. KayecTBEHHbIE M KOMMYECTBEHHbIE NMPU3HaKK. Brgbl na-
MEHUMBOCTU. HEHACNEOCTBEHHAA M HacnegcTBeHHas. MogudmkaumoHHas nameH-
4mMBOCTb. Ponb cpenbl B dopmMmpoBaHmm MogndukaumMoHHON M3MeHYMBOCTN. Hopma
peakuMm npusHaka. BapuraunoHHbii pag v BapuaumoHHaa kpusas (B. VoraHceH).
Ceonctea MOOUPUKALMOHHOM WM3MEHUYMBOCTU. [eHoTMnuuyeckasd WM3MeH4YMBOCTb.
CBoncTBa reHOTUMMYECKOW M3MEHUYMBOCTU. Buabl reHOTUNMMYECKOWN M3MEHUYNBOCTMU:
KOMBUHaTUBHAas, MyTaumoHHasa. KomMbuHaTmeHasa M3aMeH4YnBOCTb. Menos 1 mosioBom
mpouecc — OCHoOBa KOMBMHATUBHOU U3MEHYMBOCTU. POonb KOMBUHATVBHOW N3MEH-
YMBOCTU B CO3OAHNM MEHETMYECKOIro pa3sHoobpasna B npegenax ogHoro smga. My-
TAUMOHHAs WM3MEHUYMBOCTb. Buapl MyTauum: reHHble, XPOMOCOMHbIE, FeHOMHbIE.
CroHTaHHbIE N MHOYLUMPOBAaHHbIE MyTauMn. AoepHbie U umMTonasMaTmdeckme mMy-
Taunn. ComaTumyeckme 1 nomnoeble MyTaumn. [pUUYMHbI BO3SHUKHOBEHUS MyTaLWN.
MyTareHbl 1 UX BIMSHME HA OpraHmn3Mbl. 3aKOHOMEPHOCTU MyTaLMOHHOMO Mpouec-
ca. 3aKkoH roMosforM4yeckux psaaoB B HACNeACTBEHHOWM M3MEHUYMBOCTU (H.I/I. BaBu-
nos). BHeagepHasa n3MeH4YMBOCTb M HACIeaQCcTBEHHOCTb. KaproTumn yenoseka. Mex-
OoyHapogHasa nporpamMMa uccnegoBaHusa reHoMa Jyenoseka. MeTogbl M3ydyeHus re-
HETUKM 4YenoBeka: reHeanornyeckun, 6rImM3HeLoBbIv, LMTOreHeTMYeCcKun, nonyns-
LMOHHOCTATUCTMNYECKUN, MOoneKynapHo-reHeTndeckmin. CoBpeMeHHoe ornpegerne-
HVEe reHOTMNa: MOSTHONFEHOMHOE CEKBEHUPOBAHME, FEHOTUMNMUPOBAaHME, B TOM UYMCTIe C
nomouwbto N P-aHannsa. HacnegcteeHHble 3ab6oneBaHmna Yyenoseka. [ eHHble 1 Xpo-
MOCOMHbIe 60Mne3Hn JyeroBeka. bonesHn ¢ HacneocTBEHHOM MpenpacrnonoXeHHOo-
CTblo. 3HAYEeHMEe MegULIMHCKOW FreHeTUKM B MpeaoTBPAaLLEHN 1 NTeYeH reHeTuYe-
ckux 3aboneBaHun Yenoseka. CtBonosBble kNeTkn. [loMmecTukauma n cenekuma. 3a-
poXaeHne cenekumm n goMectukaunn. Yyerme H.M. BaBunoBa O UeHTpax npouc-
XOXOEHMS 1 MHOroo6pasuns KyrbTyPHbIX pacTeHunn. Ponb cenekumy B CO3gaHUn
COPTOB pacCTeHMN 1 Nopopd XUBOTHbIX. CopT, nopoda, wramMM. 3aKoH roMorsnormye-
CKMX psgoB B HacnegcTtBeHHoW nameH4ymBocTy H.W. BaBunoBa, ero 3HadeHue gnsa
CenekuMoHHON paboTbl. MeToapl cenekyMoHHOM paboTbl. VICKyCCTBEHHbIM OT6OP:
MacCOBbI 1 MHOMBMAOYANbHbIN. OTanbl KOMBUHALUMOHHOW cenekuun. VlcnbiraHue
npousBoguTenemn no notomcTBy. OT60P MO FEHOTMMY C MOMOLLBIO OLEHKU PeHoTMNa
NOTOMCTBA U OTOOP NO FreHOTUMY C NoMoLpto aHanmaa AHK. VickyccTBeHHbIM My Ta-
reHe3 Kak MeTof CeNeKUMOHHOM paboTbl. PagonaumoHHbIN U XMMUYECKU MyTareHes
KakK MCTOYHUK MyTauMn Yy KYbTYPHbIX OPM OpraHmM3mMoB. VIcnonb3oBaHMe reHoMm-
HOro pefakTupoBaHUs N MeToOoB pekoMbrHaHTHbIX [IHK ong nonyyeHma ncxogHo-



ro Mmartepuana gna cenekumun. lNonydyeHmne nonunnongos. BHyTprBrgoBas rmébpuan-
3auma. bnmskopoacTBEHHOE CcKpelwmBaHve, unm MHepuauHr. HepogcTBeHHoe
cKkpewmBaHmne, Unv aytTepuanHr. [ eteposnc 1 ero npuymHbl. lcnonb3oBaHune rete-
po3uca B cenekunn. OTganéHHas rmbpugnsauns. lNpeogoneHmne 6ecnnogms Mexx-
BMOOBbIX rM6puaoB. [JOCTMXEHUA cenekumm pacTeHnn 1 XXUBOTHbIX. O6beKTbl, UC-
nofb3yeMble B BUMOTEXHOMNOMMW, — KIIE€TOYHbIE N TKaHEBbIE KYMbTYpPbl, MUKPOOPra-
HN3MbI, MX XapakTepucTuka. TpaguumoHHas BMoTeXHONOrna: XxedonedyeHre, nony-
YeHKe KMCMOMOMNOYHbIX MPOAYKTOB, BUHoAenme. Mmkpobronormyeckmii CUHTE3.
2.4 Cnctema n MHOroobpasme opraHm4eckoro Mmpa.

Buonormnyeckoe pasHoobpasue opraHmnaMoB. CoBpeMeHHas cuctema opra-
HM4Yyeckoro mupa. lNpuHumnel Knaccundowrkaumm opraHmnamMmoB. OCHOBHblE cUCTEMATU-
yeckme rpynnbl opraHnamoB. OCOBEHHOCTW CTPOEHUS 1 XKUSHEQEATENbHOCTM OOHO-
KNEeTOYHbIX OpraHnamoB. bakTepumn, apxeun, OgHOKNETOYHbIE FPUBbI, OQHOKTETOYHbIE
BOOOPOCN, Aapyrme npoTucTbl. KonoHuanbHble opraHmaMmbl. [ABum>XKeHune ogHokne-
TOYHbBIX OPraHM3MOB: aMEebonaHoe, XIryTUKOBOE, peCHUYHoe. 3awmTta y ogHoKIe-
TOYHbIX OPraHn3MoB. PasgpaxmMocCTb y OOHOKIETOYHbIX OPraHn3MOB. TakCUChI.

MHoOrokneTouHble pacTteHus. BaarMocBasb yacTer MHOMOKNETOYHOro opra-
HM3Ma. TKaHW, opraHbl U CUCTEMbI OPraHOB MHOIMOK/IeTOYHOro opraHmama. Opra-
HM3M KaK eguHoe Lenoe. TkaHy pacTeHUn. Tunbl paCTUTENbHbIX TKaHen: obpasoBa-
TernbHas, NMOKPOBHas, MPoBOAALLAA, OCHOBHAaA, MexaHundyeckas. OCo6eHHOCTM CTPo-
eHUnSA, PYHKLMIN 1 PaCrONoXeHWa TKaHEW B OpraHax pacTeHuI.

BeretaTvBHblie 1 reHepaTmBHble OpraHbl pacTeHnit. yHKLMU OPraHoB U CU-
cTem opraHoB. Kapkac pacteHun. [ABr>KeHne MHOrokneTouYHbIX PacTeHMI: TPOMM3-
Mbl 1 HACTUW. [lornoLeHmne Boabl, YriieKMCroro ra3a 1 MyMHeparsbHbIX BELLECTB pac-
TeHnamun. [bixaHune pacTteHun. Ouddysuma raloB depes MOBEPXHOCTb KIEeTKM.
TpaHcnopTHbIE CUCTEMBbI pacTeHuW. BoigeneHne y pacteHnii. 3awmta y MHOrokse-
TO4YHbIX pacTeHun. Kytnkyna. Cpegcrtea NacCMBHOM U XMMUYECKOW 3almnTbl. DUTOH-
umapbl. PasgpaXnMocTb 1 perynaunsa y opraHm3mMoB. PasgpakMoCcTb U perynaums y
MHOIOKETOUYHbIX PACTEHUN.

MHOrokneTouHble XMBOTHbIE. B3anMocBA3b YacTer MHOrMOKIETOYHOrO Op-
raHnama. TkaHu, opraHbl U CUCTEMbI OPraHOB MHOIMOK/1IETOYHOro opraHmama. Opra-
HN3M Kak eguHoe uenoe. FloMmeocTas. TkaHW XXUBOTHbIX M YenoBeKka. Tumbl XXUBOTHbIX
TKaHen: anutenuanbHas, coeguHUTEeNbHas, MblledHas, HepBHaa. OcobeHHOCTU
CTPOEHUS, PYHKLNM N PACMONOXEHNSA TKAHEW B OpraHax >XBOTHbIX 1 YenoBeka.

OpraHbl 1 CUCTEMbI OPraHOB XUBOTHbIX. DYHKLMM OPraHoB 1 CUCTEM opra-
HoB. Onopa Tena opraHmamoB. CkeneTbl OOHOKIETOUYHbIX M MHOMOKTETOYHbIX >XWN-
BOTHbIX. HApPY>XHbIN 1 BHYTPEeHHUIN ckeneT. CTpoeHne 1 TUMbl COeaQNHEHS KOCTEN.
[BV>XXEeHMEe MHOrOKNETOUHbIX XUBOTHbIX. [TMTaHMe XMBOTHbIX. [MTaHe MO3BOHOY-
HbIX XMBOTHbIX. [bixaHne >XnBoTHbIX. KoXXHOe apixaHuve. XKabepHoe 1 NEroyHoe Obl-
xaHue. [dbixaHne MO3BOHOYHbIX XXMBOTHbIX. OBOMIOLMOHHOE YCOXHEHNE CTPOEHUSA
NErknx MO3BOHOUYHbBIX XXUBOTHbIX. [lbixaTenbHaa cuctemMa yenoseka. MexaHnm3aM BeH-
TUNALUKN NENKUX Yy NTUL, 1 MAeKonuTalowmx. TpaHCNopT BELWeCTB Yy OpraHM3MOoB.
TpaHCnopT BELLECTB Y XUBOTHbIX. KpoBeHOCHas cuctema un e€ opraHbl. KpoBeHoC-
Has CMCTeMa MO3BOHOYHbIX XUBOTHbIX. Kpyrn kpoBoo6palleHus. OBOMOUMOHHbIE
YCMNOXHEHWNS CTPOEHUS KPOBEHOCHOW CUCTEMbI MO3BOHOYHbIX XMBOTHbIX. Bbloene-



HMe y opraHmaMoB. BoigeneHuve y XxunBoTHbIX. CokpaTuTenbHble Bakyonu. OpraHbi
BbioeneHus. CBa3b MOMOCTM Tena C KPOBEHOCHOW W BbIAENUTENbHOW CUCTEMaMU.
BboigeneHne y mo3BOHOUHbIX XXMBOTHbIX. 3alLMTa y MHOMOKIETOUHbIX XMBOTHbIX. [1O-
KPOBbI U MX MPOU3BOAHbIE. PasgpaXXMMoCTb U perynaums y opraHmamoB. Pasgpa-
XXUMOCTb Y OQHOKMETOYHbIX OPraHn3MOoB. TakCuchl. PasgpakMoCTb 1 perynaums y
MHOIOKEeTOUHbIX pacTeHnn. POCTOBbIE BelecTBa U MX 3HaYeHne. HepBHasa cucTte-
Ma 1 pednekTopHas perynaumsa y MHOMOKNETOUHbIX XXUBOTHbIX. HepBHas cuctemMa um
€€ oTAebl. OBOMOUMOHHOE YCNOXHEHNE CTPOEHUSA HEPBHOW CUCTEMbI Y XXUBOTHbIX.
2.50praHnam yenoBeka 1 ero 3gopoBbe.

OpraHbl 1 cucTeMbl opraHoB 4YenoBeka. OToenbl FOfIOBHONO MO3ra Mo3BO-
HOUHbIX XVBOTHbIX. Pedriekc n pedpnektopHas ayra. besycrioBHble 1 yCNoBHbIE pe-
dnekcobl. 'ymopanbHaa perynaunsa 1 SHOOKPUHHAS cucTemMa XMBOTHbIX M YenoBeka.
Kenesbl aHOOKPUMHHOW CUCTEMBI U UX TOPMOHDbI. [lencTBre ropmMoHoB. Bzanmoceasb
HEePBHOW 1 SHOOKPUHHOW cucTeM. ['mnoTtanamo-rmnodmsapHas cuctema. Pednekc n
pedrekTopHaa ayra. besycroBHble 1 YCrOBHblE pedrieKChbil.

3awmTa opraHmama oT 6onesHen. ViIMmMyHHas cuctema dyenoBeka. KneTtou-
HbI 1 FyMOparbHbIl MMMYHUTET. BpoxxaéHHbIM, MPUoBpeTEHHbIN cneundmnyeckmnm
MMMyHUTET. Teopusa KrnoHanbHocenekTnsHoro ummyHmntTeta (M.Opnmnx, ®.M.BepHer,
C.ToHerasa). BocnanuTesnbHbie OTBETbl OPraHn3MoB. Posib BPOXAEHHOO MMMYHU-
TeTa B pasBUTUMN CUCTEMHbIX 3a60eBaHn.

KpoBeHocHaa cuctema m eé€ opradbl. Cepgue, KPOBEHOCHble cocydpl U
KpoBb. Kpyrn kpoBoobpaleHus. PaboTa cepaua 1 eé perynauns.

HbixaHne yenoBeka. udodysna raszoB yepes noBepxHOCTb KeTku. [bixa-
TernbHasa cuctemMa yenoseka. [bixaTenbHas noBepxHOCTb. Perynaumsa geixaHus. [Obi-
XaTenbHble O6bEMDI.

MNuweBapuTenbHaa cuctema denoseka. OToenbl NUWEBAPUTENBHOIO Tpak-
Ta. NMnweBapuTenbHble >Xenesdbl. BHYyTprNonocTHOE U BHYTPUKIETOYHOE MNULLLEBA-
peHue.

[MOKPOBbI U X MPOV3BOOHbIE.

OpraHbl BbigeneHusa. lNoukn. CTpoeHren ©OyHKLUMOHUPOBaHME HedppoHa.
DunbTpaums, cekpeunsa n obpaTHoOe BCacbiBaHME Kak MexaH13Mbl paboTbl OpraHoB
BbiaeneHusa. ObpasoBaHne MOUM y YenoBeka.

[Br>KeHne yenoBeka: MbileyHasa cuctema. CKeneTHbIE MbILULLbI U 1X
pab6oTa. CTpoeHme 1 TUMbl COeanHEHS KOCTEW.

2.6 Teopwusa sponounn. Paszsmtume XmnsHm Ha 3emMne.

OBonoumoHHaa Teopusa Y. dapsuHa. [Npegnochinkm BO3HUKHOBEHUSA OaPBU-
Hu3Ma. Xn3Hb 1 HaydHasa geatenbHocTb Y. [dapsuHa. [BrKyuime Curbl 3BOMOLMA
BugoB no Y. HdapsuHy (BbicOKas WHTEHCUMBHOCTb PAa3MHOXEHUS OpPraHu3MOosB,
HacneocTBEHHas UBMEHUMBOCTb, 60pbba 3a CyLeCcTBOBaHME, ECTECTBEHHbIN U UC-
KyCCTBEeHHbIN oT60p). OdopmneHne cuHTeTudeckom Teopun ssomoumn (CTO).
HewntpanbHaa Teopusa asonounn. CoBpeMeHHasa 9BOMIOLMOHHAA bronormnsa. 3Hade-
HME SBOSIIOUMOHHOW Teopun B GOPMUPOBAHUN €CTECTBEHHOHAYYHOW KapPTUHbI MU-
pa.

MNonynauma kak snemMeHTapHaa eguHMua sponouny. CoBpeMeHHbIe MeTOAb!
OLLEHKWM MEHETUYECKOro pasHoobpasunsa 1 CTPYKTYpbl nonynauni. MiameHeHne reHo-



doHOa nonynaumm Kak afieMeHTapHoOe 3BOSMIOUMOHHOE aBneHmne. 3akoH reHeTuye-
ckoro pasHoBecus [Ixx. Xapau, B. BanH6epra. OnemeHTtapHble dakTopb! (OBrxXyLme
cunbl) oL, MyTaumoHHbIM npouecc. KoMBuHaTuBHas M3MeH4YMBOCTb. Jpend
FEHOB — Cly4YanHble HeHanpasBeHHble M3MEHEHMS YaCTOoT annenen B nonynaunax.
OdodekT ocHoBaTensa. Murpauuun. Msonauma nonynsaumi: reorpacdudeckas (npo-
cTpaHcTBeHHas), 6uonorndeckas (penpopyktmeHas). EcTecTsBeHHbIN OT60p —
HanpaBnawwmn dakTop aBonoumnn. GopMbl €CTECTBEHHOMO OTHOpA: AOBVXKYLLNW,
CTabUNU3VPYoLWMIM, paspbialowmin (An3pynTreHbIi). NMonoson oTéop. MNprcrnocob-
NMEeHHOCTb OPraHM3MOB Kak pesyrbTaT MUKPOIBOMOUMN. BO3HMKHOBEHME NPUCHO-
cobrneHunn y opraHmamoB. ApoMopdo3bl U ngmoagantaunn. Nprmepbl NnprUcnocob-
neHnn y opraHmamoB. OTHOCUTENbHOCTb MPUCNOCOBMIEHHOCTV opraHmamoB. Bug,
ero Kputepumn mn cTpykTypa. BugpoobpasoBaHme Kak pe3yrnbTaT MUKPOIBOMIOLMUN.
N3onauma — knodveBon dakTop BMAoobpaszoBaHua. [yTr n cnocobbl BMao06pas3o-
BaHus: annonaTtpuyeckoe (reorpaduyeckoe), cumnatpudeckoe (akonornyeckoe),
«MrHoBeHHoe» (nmonunnongmsaumns, rnépuansaums). LanTenbHOCTb 9BOMOLMOHHbBIX
npoueccoB. MexaHn3Mbl GopMMPOBaHMA BUOMNOMMYECKOro pasHoobpasna. Porb
SBOMOLMOHHON BUOMOrnM B paspaboTke Hay4YHbIX METOO0B COXpaHeHsa BUopasHo-
o6pasna. MMKpPO3IBOMIOLUMA N KOSBOMIOUMS MapasnTtoB N UX XO3seB. MexaHn3Mbl
POPMUPOBAHUSA YCTONUYMBOCTU K aHTUBUNOTMKAM U CMOCO6bl 60PbObI C HEW.

MeTogpl n3yyeHnsa MakpoasBonouny. lNaneoHTonornyeckme MeTogpl nay4de-
HUA aBomounn. INepexogHble GopMbl U pUoreHeTndYeckmne pagbl opraHmamos. bro-
reorpaduyeckme MetTodpl naydeHus aponoumm. CpaBHeHme dnopbl 1 dayHbl MaTe-
PUKOB 1 OCTPOBOB. buoreorpadunyeckume obnactm 3emMnu. Bugbl-aHOEMUKN 1 penmnK-
Tbl. OMBPUONOrNYecKme 1 CpPaBHUTEMNbHO-MOPdONOrnMdyeckre MeToabl U3ydeHUs
aponouUnn. 'eHeTUyeckme MexaH3Mbl SBOMIOLMUN OHTOreHe3a 1 NosiBeHMs 9BOSO-
LIMOHHbIX HOBLUECTB. [[OMOMOrMyYHbIE 1 aHarornyHble opraHbl. PyaoyMeHTapHble op-
raHbl U aTtaBM3Mbl. MonekynsapHO-reHeTn4ecke, BMoxXxmMMmyecke 1m MaTteMaTmye-
CKMe MeTofbl M3ydeHusa sponoumn. foMmonormyHble reHbl. COBpeMEHHbIE MeToabl
NOCTPOEHNS PUNoreHeTUYeCckmnx gepesbeB. XPOMOCOMHbIE MyTaLMn U 3BOMIOLMS
reHomoB. O6lme 3akoHoMepHocTu (Npasuna) ssonounn. Heo6paTrMOCTb 2BOSO-
umn. AganTmeHasa paguaumsa. HepaBHOMEPHOCTb TEMMOB 9BOMOLMN.

HayuHble rMnoTesbl NPOVCXOXOEHUSA XN3HM Ha 3emMe. ABMoreHes 1 nmaHc-
nepmus. [JoHay4dHble NPeacTaBneHnsa o 3apoxaeHun xmsHm (kpeaumoHnsm). Funo-
Te3a NOCTOAHHOIO CaM0O3apOoXaEHNS XXU3HM 1 €€ onpoBep>xeHue onbitamm @. Pegw,
J1. CnannaHuanw, J1. MNMacTtepa. MNpoucxoxpeHme XxumnsHm n actpobuonormsa. OCHoOB-
Hble @Tarbl HeopraHndyeckon ssonoumn. MNnaretapHas (reonornyeckas) 3BOMOUMA.
XrMuyeckasa aBofounsa. ABMOreHHbI CUHTE3 OpraHnYecKmx BewecTB U3 Heopra-
Hnyeckmx. OnbiT C. Munnepa n . IOpn. O6pazoBaHme NOIMMEPOB N3 MOHOMEPOB.
KoauepBaTHaa runotesa A.l. OnapuHa, runotesa nepBuUYHOro dynboHa [I>x. Xon-
nenHa, reHeTudeckas runotesa . Ménnepa. Pueosumsl (T. Yek) 1 runotesa «mMuvpa
PHK» Y. N'mn6epta. DopMmpoBaHne MemMbpaH 1 BO3HUKHOBEHME MPOTOoKNeTkn. Vic-
Topua 3eMnn U MeTodbl €€ n3ydeHusa. ickonaemble opraHudeckme octaTku. [feo-
XpoHonorusa n eé metogbl. OTHOCUTENbHAA U abCoMTHaSA reoxpoHonorusa. [eoxpo-
HOMormyeckas Lkana: 90Hbl, dpbl, Neproabl, 3Noxm. HauanbHble aTanbl opraHuye-
ckomn aBosoumn. lNosasneHmne 1 3BoMLUA MEPBbIX KI1ETOK. OBoMoUMS MeTabonmama.



BosHunkHOBEHME MNepBbix aKkocmcTeM. COBpPEMEHHbIE MUKPOOHbIE BUMOMMEHKN Kak
aHanor nepebix THa 3emMne coobuecTB. CTpoMaTonuTbl. [pokaproTbl 1 ByKapKroTbl.
MpoucxoxpeHue aykapmoT (CUMBroreHes). OBOMIOLUMOHHOE MPOUCXOXAeHUE BU-
pycoB. [poncxoxXaeHrne MHOFOKNETOYHbIX OpraHn3MoB. BO3HMKHOBEHME OCHOBHbIX
FPYnn MHOMOK/IETOYHbIX OopraHmamMoB. OCHOBHbIE aTarbl 9BOMIOLUMM BbICLUMX pacTe-
H1. OCHOBHble apoMopdo3bl pacTeHunn. Bbixog pacteHun Ha cyuwy. [loasneHue
CMOPOBbIX PACTEHUN U 3aBoeBaHVe MK cyln. CeMeHHble pacTeHus. [Npouncxoxpe-
HMe LBETKOBbIX pacTeHur. OCHOBHbIE 3Tarbl BOMOUUN XMBOTHOMO Mupa. OCHOB-
Hble apOMOPdO3bl XMBOTHbIX. BeHackas dayHa. KeMbpmnckny B3pbIB — NOABIEHUE
COBpPEMEHHbIX TVMNOB. [epBble XopaoBble XMBOTHbIE. XKM3Hb B BoAe. OBoMoUMS Mo-
3BOHOUYHbIX. [TpomncxoxgeHne amdrbmnm n pentunuin. lNponcxoxgeHme maekonmTa-
lowmx 1 Nty MNprHumn knoyesoro apomMmopdosa. OcBoeHne 6eCrno3BOHOYHbIMK U
MO3BOHOYHbBIMU XMBOTHBIMU CYyLW. PasBuTtme XnsHm Ha 3emne no apam u nepuo-
Oam: apxeu, NpoTepo30M, M Neo30M, Me3030M, kamHo3omM. Oblaa xapakTepncTnka
KmmaTa M reonorndeckux npoueccos. [1os neHne 1 pacuBeT xapakTepHbIX opra-
HM3MOB. YrreobpasoBaHMe: ero yCrnoBMsa 1 BIMSHME HA ra30Bbll COCTaB aTMocde-
pbl. MaccoBble BbIMUPAHWA — BKOMOrn4Yeckmne Kpuamcbl npownioro. [MpuymvHbl n
CNeacTBUS MAcCCOBbIX BbiMMpPaHUN. COBPEMEHHbBIM 3KOMOrMYecKnn Kpusunc, ero
OCOBEHHOCTMW.

Pasgenbl v 3agadyn aHTpononorun. Metogbl aHTpononoruy. CtaHoBneHme
npencTtaBneHnn O npoucxoxgeHuy denoBeka. COBpPEMEHHbIE HayuHble TEeOopUN.
CxoAcTBO YenoBeka C XMBOTHbIMU. CrucTeMaTnyeckoe nonoxeHve yernoseka. Cau-
OeTenbCcTBa CXOACTBA YernoBeka C XMBOTHbIMU: CPaBHUTENbHO-MOPdOIOrnyeckme,
amMbpuonormyeckne, pmanonorobrnoxmmMmmieckme, nosegeHdeckme. OTnnumsa Jyeno-
BEKa OT >XMBOTHbIX. [1pgMOxXoxgeHne 1 KOMMMAEKC CBA3AaHHbIX C HUM MPU3HAaKOB.
PasButre romoBHOrO MO3ra M BTOPOW CUMHANbHOW CUCTEMbI. [OBUXKyLLUME CUIbl
(dbakTOopbl) aHTpPOMNoOreHesa: 6ronorndeckmne, coumanbHble. CoOoTHOLWEHME B1OMorn-
YEeCKMX U coumanbHbix ¢akTopoB B aHTponoreHede. OCHOBHblE CTaaMM aHTpomnore-
He3a. ABCTpanonmMTekmn — OByHOIrMe nNpegku nogen. Yenosek ymernbin, nepsble N3ro-
TOBEHUS opyaun Tpyaa. HYenoBek NpaMoxogaumin 1 NepBbiv BbiIXoq, Nogen 3a npe-
nenbl Abpurkin. Yenosek rergenbbeprcknii — obLwm Npeaok HeaHaepTanbCKOoro Je-
noBeka 1 yefioBeka paldyMHoro. YenoBek HeaHOepPTaNbCKMN KakK BUA, MOAEN XOnoa-
HOro knmmaTta. YenoBek pasyMHbI COBPEMEHHOINO TUMQ, OEHUCOBCKUM YENOBEK,
OCBOEHME KOHTUHEHTOB 3a npegenamm Adbpukn. IBOMKOLMA COBPEMEHHOIO Yeno-
Beka. EcTecTBeHHbIM OTOOP B monynaumax yenoseka. MyTalMOHHbIV NpoLecc 1 no-
nmmop®dmaMm. MNonynaumMoHHbIe BOMHbI, Apend reHos, Murpaumsa 1 «addekT ocHoBa-
Tens» B NONynsumMax COBPEMEHHOIO YenoBeka. Yenoseyeckue pachol. [ToHaTre o pa-
ce. Borblne pacbl: eBporneovaHas (eBpasuninickan), aBcTpano-HerpomoHas (oxksa-
TopuanbHasa), MoHronoungHas (asmatcko-amepukaHckan). Bpema n nytn paccene-
HWS YenoBeka Nno nnaHeTe. EQAMHCTBO yenoBedecknx pac. HayuyHasa HecocToaTe Mb-
HOCTb pacmama. [Npncnocob6IeHHOCTb YenoBeKa K PasHbiM YCIOBUAM OKPY>KatoLen
cpeppl. BnnaHme reorpadunyeckon cpenbl 1 gpenda reHoB Ha Mopdoormio n ou-
3Mosoruio Yenoseka

2.7 OKOCWUCTEMbI 1 MPUCYLLME MM 3aKOHOMEPHOCTMW.



Pasgenbl 1 3agaydn akonorun. Ceasb 9KOM0OrMy C ApyrumMm Haykamm. Metogpl
akonornn. Nonesble HabnogeHWsa. OKCNepPMEHTbl B 9KOOMMM: NpUpogHbie 1 nabo-
paTopHble. MogenupoBaHe B 9KOMorun. MOHUTOPUHE OKpy>Xatolwen cpefbl: no-
KarbHbIW, PpeErMoHabHbIV 1 FNO6arbHbIN.

Okonornyeckme ¢akTopbl M 3aKOHOMEPHOCTU Ux gencteus. Knaccudumka-
LS SKOOrm4yeckmx GakTopoB: abmnoTmndyeckme, brnoTmyeckme, aHTponoreHHolie. O6-
e 3aKOHOMEPHOCTU AeNCTBUS BKOMorndeckmnx ¢paktopos. MNpasuno MmuHnumyma (K.
Lnpenrens, 0. Inéux). TonepaHTHOCTb. OBPUBUMOHTHbIE U CTEHOBUOHTHbIE opra-
HM3Mbl. ABroTudyeckne pakTopbl. CBET Kak akonormndyeckmm daktop. [lencrteme pas-
HbIX Y4aCTKOB COJTHEYHOIO CreKkTpa Ha OpraHmn3Mbl. OKOMOrmyeckme rpymnnbl pacTe-
HUN 1 XKMBOTHbIX MO OTHOLWeEHMUIO K cBeTy. CurHanbHas posib ceeta. DoTonepmnogmnam.
TemMnepaTypa Kak akonormyecknn daktop. [Jencteme TeMnepaTypbl HA OPraHn3Mbl.
[MONKNIOTEPMHbIE 1 FOMONOTEPMHbBIE OPraHN3Mbl. OBPUTEPMHbIE 1 CTEHOTEPMHbIE
opraHunambl. BnaxkHoCTb Kak akonormyeckun dakTop. lNprcnocobneHnsa pacteHnmn K
nogaep>kaHunio BogHoro 6anaHca. Knaccudumkaumsa pacTeHMM No OTHOLLEHUIO K BO-
ge. lNprcnocobnenHnsa XMBOTHbIX K MBMEHEHUIO BOOHOIo pexxmnma. Cpenbl 06UTaHus
OpraHM3MoB: BOgHas, Ha3eMHO-BO3ayLLHas, MoYBeHHas, rnybrHHasa nognoyYyBeHHas,
BHyTpropraHmnamMmeHHasa. Orsnko-xmMmyeckme oCobeHHOCTU cpen obuTaHusa opra-
HU3MOB. [NprcrnocobneHns opraHM3amMoB K XXM3HW B pasHbix cpepax. bnonormnyeckme
PUTMbI. BHewWwHMe n BHyTpeHHUE pyTMbl. CyTOUHbIE U rOQVYHbIE PUTMbI. [TprUcnoco6-
NMEHHOCTb OPraHM3MoOB K CE30HHbIM U3MEHEHVSAM YCNOBUN XU3HU. XKUSHEHHbIE
dopMbl opraHnamMoB. NoHaTHMe 0 Xn3HeHHoM dopmMe. XKn3HEeHHbIE GOPMbl PACTEHUN:
OEepeBbs, KYCTapPHWKK, KYCTAPHWYKKM, MHOrOMIeTHWE TpaBbl, OOQHOMETHME TpaBbl.
KnaHeHHbie GOPMbl XXMBOTHbIX: FTMAPOBUNOHTbI, FrEOBUOHTbI, a3PO0BUNOHTbLI. OCOB6EHHO-
CTW CTPOEHUS N 0Bpasa XM3HW. broTnueckme dakTopsbl. Buabl 6GMoTNYECKUX B3aun-
MOOENCTBUIN: KOHKYPEHUUS, XMLLHMYECTBO, CUMBMO3 U ero ¢opMbl. [MapasmnTtmam, Ko-
onepauus, MyTyannam, KoMmeHcanuam (KBapTUpaHTCTBO, Hax/ebHMYecTBo). He-
Tpodburueckme BaanmMopencTama (Tonmndeckme, doprdeckme, babprdeckme). 3Hade-
HMe BMOTNYECKNX B3aMMOLOENCTBUI OJ19 CYLLECTBOBAHMS OPraHn3MOoB B cpefe obu-
TaHus. MNprHUMA KOHKYPEHTHOMO UCKTIOYEHUS.

Okonornyeckne xapakTepucTuky nonynauuuy. Nonynaumsa Kak éuonormnde-
ckaa cuctemMa. Ponb HeEOOHOPOOHOCTU cpenbl, dU3nNYeckmnx 6apbepoB M OCOBEHHO-
cTen 6ronorvy BuaoB B GOPMMPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPbl MOMyss-
umn. OCHOBHblE MokasaTenu Monynaunm: YMCIEHHOCTb, MMIOTHOCTb, BO3pacTHasa u
nonoBas CTPYKTYpPa, POXOAEMOCTb, MPUPOCT, TEMIM POCTa, CMEPTHOCTb, MUrpaLUs.
Okonornyeckasa cTpykTtypa nonynsuun. OueHka 4mcneHHocTu nonynsuun. JuHa-
MUKa nonynaumm n eé perynsauma. brnotnyecknin nmoteHuyman nonynauvn. Mogenu-
poBaHue OounHaMuvky nonynauny. Kpmeble pocTta YncneHHoCTy nonynaunn. Kpmsbie
Bb>XXKMBaHUA. Perynaums 4ncneHHoCcTr nonynaunii: posib ¢akTopoB, 3aBUCALLNX U He
3aBUCALLMX OT MMOTHOCTW. Okomorndeckne ctpaterum supos (r- u KeTtpartervn).
[MoHATMe 06 sKkonormyeckon Huwe Bmaa. MectoobuTaHme. MHoromMepHas Mogerb
akonormnyeckon Huwm [Ix M. XatumHcoHa. PaamMmepbl aKonormyeckom Huwn. NoteH-
umanbHaa 1 peanuaoBaHHas HUWwK. Bug kak cuctema nonynauun. Apeans BUOOB.
Buobl 1 X XXM3HEHHblE CcTpaTermm. 3aKkOHOMEPHOCTU MOBEOEHUSA M MUMPALUN XKU-
BOTHbIX. BUuonornyeckme nHBasunm 4y>KepoaHbix BUOOB.



CoobuwecTtBa opraHn3amoB. broueHos 1 ero ctpyktypa. Ceasm Mexay opra-
HU3MamMu B 6MoLeHo3e. DkocucTeMa kak oTkpbiTaa cuctema (Ax. TeHcnn). DyHk-
LMOHaNnbHble 6510KM OpPraHM3MoB B OKOCUCTEME: MPOLYLLEHTbl, KOHCYMEHTbI, peay-
LeHTbl. Tpodumyeckme ypoBHUW. Tpoduryeckme uenm n cetun. AbroTmyeckme 6510Ku
akocucTeM. [NouBbl U UMbl B akocncTeMax. KpyroBopoT BELWECTB M MOTOK SHEPrnn B
akocucTtemMe. OCHOBHbIE NokasaTenun 3KocucTeMbl. bBruomacca un npogyKumsa. OKono-
rmyeckue nmpammgpl Yymcern, GBUoMaccehbl 1 dHepPrmn. HanpaesneHHble 3aKOHOMEpPHbIE
CMeHbl CO0BLECTB — cykueccuu. [NepBryYHbIE N BTOPUYHbBIE CYKLLECCUM 1 UX MPUNYN-
Hbl. AHTPOMOreHHble BO3OENCTBMA Ha cykueccun. KnmmakcHoe coobuiectBo. buro-
pasHoobpasmne 1 nonHoTa KpyroBopoTa BELWeCTB — OCHOBa YCTOMUYMBOCTU COO6-
wecTB. [NprpoaHble 9KOCUCTEMBI. AHTPOMONEHHbIE SKOCUCTEMbI. ArpoaKocHncTeMa.
ArpoueHo3. Pasnnuma mexpagy aHTPOMOreHHbIMU U MPUPOAHBIMY 9KOCMCTEMAaMMU.
Yp6oskocmcTtemMbl. OCHOBHbIE KOMMOHEHTbI ypboakocmcTeM. [fopogckasa dnopa um
dayHa. CuHaHTponmMaaumsa ropoackonr dayHbl. bronormyeckoe m xo39MCTBEHHOE
3HayYeHMe arposaKOCUCTEM U YPBOIKOCUCTEM. 3aKOHOMEPHOCTU GOPMUPOBaHUSA
OCHOBHbIX B3aMMOLENCTBUM OPraHM3MoOB B aKOocMcTeMax. [lepeHoc sHeprum 1 Be-
LLEeCTB MexXay CMEXHbIMU BKOCUCTEMaMU. YCTONUMBOCTb OPraHM3MOB, MOMYAaumm
SKOCKCTEM B YCIOBMSAX ECTECTBEHHbIX M aHTPOMOMEHHbIX BO3OENCTBUN.

Brocodepa — obuwennaHeTapHasa obonodka 3emnum, roe CyLwecTByeT U
cyuiecTBoBana >xumsHb. YueHune B.V. BepHagckoro o 6uochepe. ObnacTtm 6rocodepsl
n eé cocTtaB. XXnBoe BelwecTBO Buocdhepbl U ero GyHKUMN. 3aKOHOMEPHOCTU CyLL
cTBOBaHUsA 6uocdepbl. OcobeHHOCTM BUuochepbl Kak rnodaribHOM 9KoCUcTeEMbI. [Oun-
HaMunyeckoe paBHoBecKe. B Buochepe. KpyroBopoTbl BELWECTB 1 BMOreoxmMmye-
ckue umknbl (yrnepopa, azorta). PUTMUYHOCTb ABMeHUIN B 61ocdepe.

Okonornyeckmne Kpmanchbl 1 1x NpuydrHbl. BosoencTere yenoBeka Ha 6UO-
cohepy. 3arpasHeHre Bo3gyLlwHoOM cpepbl. OxpaHa Bo3gyxa. 3arpsa3HeHne BOOHOM
cpeppl. OxpaHa BogHbIX pecypcoB. PaspylueHre nouBbl. OxpaHa nmoYBEHHbIX pecyp-
coB. IamMeHeHne knmmaTa. AHTPOMOreHHoOe BO3OENCTBME HAa PACTUTENbHbIA U XU-
BOTHbI MMp. OxpaHa pacTUTENbHOro M XMBOTHOrO Mupa. OCHOBHbIE MPUHLMMbI
oxpaHbl Npupodpl. KpacHble kKHUrKM. OCob0o oxpaHsaeMble NPUPOOHbleE TEPPUTOPUMA
(OOMT). BoTaHunyeckne cagpl 1 300rM0rudeckme napk. OCHOBHbIE MPUHLMMbI
YCTOMYMBOrO pa3BmMTUSA YeroBedecTBa U npupodpl. PauroHanbHoe npupogononb-
30BaHVE 1 CoOXpaHeHre B1oNormyecKoro pasHoobpasnsa 3eMru.



