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1. BeepeHue

HacTodwaa nporpaMmma npegHasHadyeHa a9 nocTynalwmx no nporpaMmmMmam
HakanaeBpuaTa 1 nporpaMmmam crneymanmteTa.

HaHHasa nporpamMma paspaboTaHa Ha OCHoBe dpefepasibHOro rocygapcTBeH-
HOro o6pasoBaTeflbHOrO CcTaHgapTa cpegHero obuero ob6pasoBaHns, YTBEPXKOEH-
HOro NpukaszomMm MuHMcTepcTBa 06pal3oBaHUs U Haykmn Poccumnckom depepaymm ot
17 maa 2012 r. Ne 413 »n depeparnbHOro rocygapcTBEHHOro 06pasoBaTEIbHOrO
cTaHgapTa OCHOBHOIMo obwero obpasoBaHua, YTBEPXOEHHOro npmkasoMm MuHu-
cTepcTBa ob6pazoBaHna 1 Haykn Poccurimckom @egepaunm ot 31 mas 2021 . Ne 287.

2. Copep>kaHune nporpamMmbl BCTYNUTENbHOIO UCMNbITAHUS

Ok3amMeHaumoHHasa paboTa OpUeHTMpPOBaHa Ha MPOBEPKY 3HAHUW 1N YMEHUI,
Mo ceMy copepXaTefbHbiM 6/10KaM WKOMbHOro Kypca éuonorun: «bronorna kak
Hayka. XuBble cuUCTeMbl 1 KX n3ydeHre», «KneTka, Kak Bronormdyeckas cmcTemMan,
«OpraHmam Kak buonormdyeckas cucrtemar, «CncreMma n MHoroobpasme opraHude-
CKOro Mupay, «OpraHnam yenoBeka 1 ero 300poBbey, « Teopus asonounn. Passutume
XU3HM Ha 3eMneyr, «IKOCUCTEMbI U MPUCYLLME UM 3aKOHOMEPHOCTU» ABMASIOWMXCA
LenamMm ndyyeHumsa 6Monormm Ha ypoBHe OCHOBHOMW 06pas3oBaTefibHOW MporpamMmbl
cpepnHero obuwero o6pasoBaHma Ha ocHoBe OITOC. Bce BapuaHTbl 9k3aMeHaLMoH-
HOW PaboTbl ABMAAIOTCA paBHOLEHHbIMU. B aK3aMeHauroHHOM BapmaHTe UCMOorb3y-
IOTCA PasfnMyHble MO YPOBHIO CMOXHOCTM 3a4aHus, No3BONsSoWMe OLEeHNTb JOCTU-
XEeHMA abnTyPUEHTOB.

2.1 Buonorunsa kak Hayka. JKusble cuctemMbl U X USy4YeHuUe.

CoBpeMeHHasa 6uonormnsa — KoMmnaekcHaa Hayka. buonormnuyeckme Haykm um
n3yyaemble MMm npobnembol. DyHOoaMeHTarnbHble, MPUKIaaHbIE N NMOVCKOBbIE HAayu-
Hble MCCNegoBaHMsa B B1OMormm. 3HavyeHmne 6umonorvn B GopMmpoBaHn COBPEMEH-
HOW eCTeCTBEHHOHAaYy4YHOW KapTuHbl Mupa. [Mpodeccumn, ceBazaHHbie C BUonormen.
3HaueHre 61oNornM B NPakTUYEeCKOW AEATENbHOCTM YenoBeka: MeguunHe, cerb-
CKOM XO3ANCTBE, NPOMBILLNEHHOCTU, OXpaHe npupodbl. XKuBble CUCTEMbI KaK Npeg-
MeT n3ydeHunsa 6uonormmn. CBOMCTBA XUBbIX CUCTEM: €OMHCTBO XVMMUYECKOro cocTa-
Ba, ONCKPETHOCTb M LEMOCTHOCTb, CMTOXHOCTb U YyNOPSAA0YEHHOCTb CTPYKTYPbI, OT-
KPbITOCTb, CaAMOOpPraHm3aLys, CaMOBOCMNPOM3BEAEHME, PA3OPAXKMMOCTb, M3MEHUU-
BOCTb, POCT U pas3BuTHE.

YPOBHU OpraHnsaumm XMBbIX CUCTEM: MOMEKYMNAPHbIN, KIETOYHbIN, TKaHe-
BbIll, OPraHN3MEHHbIN, MOMYMSLMOHHO-BUOOBOW, 9KOCUCTEMHbIN (BMoreoueHoTnYe-
cKUl), BrochepHbln. Mpouecchl, Mponcxoadume B uBbix cuctemax. OCHOBHbIE
Mpur3HakK Xm1Boro. XXn3Hb kak ¢opMa cylecTsoBaHUa Mmatepummn. MeTogpl 61onoru-
YECKOW HAaYKMW.

2.2 KneTtka kak 6unonormyeckas cucrtema.

Knetka — CTpPyKTYypHO-DYHKLMOHANNbHas egmnHuMLa Xmnsoro. Ictopura oTKpbl-
TUA KneTkn. PaéoTbl P. MNyka, A. [TeBeHryka. Knetounaa teopwus (T. LWsanH, M. LLnen-
neH, P. Bupxos). OCHOBHbIE MOMOXEHA COBPEMEHHOM KNEeTOUYHOW Teopun. MeTofbl
MOMEKYNAPHOMN N KIETOYHOW BUOMOrUn: MUKPOCKOMUS, XxpomMaTorpadus, aneKkTpo-
dopes, MeToq, MeyeHbIXx aToMOB, anddepeHumanbHoe LeHTpUPyrmpoBaHme, Kyb-
TUBMPOBAHWE KITETOK.



XMUYeckn cocTaB KIeTKn. Makpo-, MUKPO- U YbTPpaMUKpPO31eMeHTbI. Bo-
0a 1 eé porib Kak pacTBOPUTENS, peareHTa, ydyacTme B CTPYKTYPMPOBaHUN KI1ETKM,
Tennoperynaumn. MmHeparnbHble BelecTBa KeTku, nx bronormndyeckas ponb. Ponb
KaTMOHOB M aHMOHOB B KneTke. buonormyeckme nonumepsbl. benkn. AMMHOKMCNIOT-
Hbl cocTaB 6erkoB. CTPYKTYpPbl 6€1KOBOW MOoeKy bl. [lepBuyHaa CTpykTypa 6enka,
nenTugHas cBasb. BTopryHag, TpeTuyHasn, yeTBepTmyHaa CTpyKTypbl. deHaTtypaums.
CeouncTtBa 6enkoB. Knaccnoukaumsa 6enkoB. brnonormyeckme dyHKLMM 6€nKOB. Yr-
nesofbl. MoHocaxapuabl, gucaxapugpl, onMrocaxapvgbl 1 nonucaxapugbl. O6Lwmn
nnaH CTpoeHust 1 PUIUKO-XMMUYECKME CBOMCTBA YrneBogoB. bumonornyeckue
dyHkuMM yrnesogos. Jlnnungpl. 'mogpodunbHo-rngpodobHbie ceoncTea. Knaccudum-
Kauma nmnmgos. Tpurnuuepugbl, ¢ocdonmnmabl, BOCKK, cTepoungbl. brnonormnyeckmne
dyHkUMM nnnmgos. O6wme cBoMCTBa BUOMOrM4Yeckmnx MeMbpaH — TeKy4eCTb, Cro-
COBHOCTb K caMo3aMblkaHuIo, NonynpoHnuaeMocTb. HyknenHoBble kcroTbl. HK n
PHK. CTpoeHune HyknenHoBbixX kMcnoT. HykneoTugbl. [MprHUMN KOMMNIEMEHTAPHOCTW.
MpaBwmno Yapradpda. Ctpyktypa OHK — gBomHasa crvpanb. MecToHaxoxXxaeHve u
ounonorndeckme ¢oyHkumm OHK. Bugbl PHK. ®yHkumm PHK B kneTtke. CTpoeHmne mMo-
nekynbl AT®. Makpoaspruyeckme ceasm B monekyne AT®. buonormnyeckme oyHKUNN
ATO®O. BoccTaHOBMEHHbIE MEPEHOCUYUKN, X PYyHKUMKM B keTke. CekBeHnpoBaHme
OHK. CTpykTypHasa 6uonorusa: broxmmMmyeckme n brnodpmandeckmne mnccrnegosaHus
cocTaBa M NPOCTPAaHCTBEHHOW CTPYKTYPbl 6BMOMOEKyI .

Twnbl KNETOK: dyKapuroTndeckas 1 npokaprotTmndeckasa. CTpyKTYPHOPYHKLMN-
OHanbHble 06pazoBaHVa KNeTkn. CTpoeHmne NpokapuoTnyeckomn kneTkn. KnetouHas
cTeHKa bakTepun n apxen. OCOBEHHOCTN CTPOEHUS FreTEPOTPOPHOM 1 aBTOTPOD-
HOW MNPOKapUOTNYECKMX KNeToK. MeCcTo 1 pofnb mpokapuroT B BroueHo3ax. CTpoe-
He N OGYHKUMOHMPOBaHME ayKapnoTmdeckomn kneTkun. lNnasmatTuyeckasa membpaHa
(nnasmanemma). CTpykTypa nnasmMaTuyeckor MemépaHbl. TpaHCropT BeLLecTs Ye-
pes nrasmMaTuyeckylo MembpaHy: naccusHbi (auddysua, obneryéHHas anboy-
31s), akTUBHbIN (MEPBUYHBIN U BTOPUYHDBIM akTUBHbIM TpaHcrnopT). MNMonynpoHuuae-
MOCTb MeMbpaHbl. PaboTa HaTpuin-KanmeBoro Hacoca. QHOoUMTO3: MMHOUMTO3, da-
roumTo3. Ok3ounTo3. KnetouHasa cteHka. CTpyKkTypa 1 QyHKLMM KITETOYHOM CTEHKM
pacTteHunn, rpmbos. Lintonnasma. Lntosonb. LUuTtockeneT. [BmkxeHne umutonnasmobl.
OpraHougbl knetTkn. OgHoMeM6b6paHHble OpraHouabl KMETKW: SHaoMnasMaTmyeckas
ceTb (OMNC), annapaT [onbaXu, NMM30COMbI, UX CTpoeHue 1 dyHKuMU. BsanmMoceasb
OOHOMEMOBPAaHHbIX OpraHomMaoB KneTkun. CTpoeHre rpaHynsapHOro peTukyymMa.
CuHTE3 pacTBOPUMbIX 6erkoB. CUHTE3 KNeToYHbIX MeM6paH. Maaxkui (arpanynsp-
HbI1) @HOOMAasMaTuyeckmin petukynym. CekpetopHaa dyHkUMa annaparta [onba-
XW. TpaHcnopT BewecTB B kieTke. Bakyonn pacTtuTenbHbix KNeTok. KneTouHbIn COoK.
Typrop.

[NMonyaBTOHOMHbIE OpraHouabl KNETKW: MUTOXOHOPWW, mnacTuabl. CTpoeHmne m
PYHKUMM MUTOXOHOPWUN 1 nNnacTuva,. [NepBuYHbIe, BTOPUYHbIE M CMIOXHbIE NacTVab!
GOTOCUHTEIUPYIOLLKMX BYKAPUOT. XNopomnnacTbl, XPOMOMMACTbI, JIEMKOMMNACTbI BbIC-
LWKMX pacTeHnn. HememMbpaHHble opraHounabl Knetkn CTpoeHne n GyHKLUN HEMEM-
BpaHHbIX opraHonaoB keTkn. Pnéocombl. MukpodunameHTbl. MbllleuHble KIeTKN.
MukpoTpy60oukn. KneTouHbin LeHTp. CTpOEeHME 1 OBVXKEHME XIYTUKOB U PECHMYEK.
MukpoTpyb6ouky umTomnasmsol. LleHTpuonb. Agpo. O6onouka gapa, XpPoOMaTuH, Ka-



pronasma, SapbILKK, X CTPpoeHre 1 QYHKLMN. AoepHbin 6€MKOBbIM MaTpuKe. [1po-
CTPaHCTBEHHOE PacronoXeHne XpoMOCoM B nHTepdasHoM agpe. benkn xpomaTu-
Ha — MUCTOHbI. KneTouHble BkAUeHUa. CpaBHUTENbHAS XapakTepucTuka KeTok
aykapuroT (PacTUTENbHOM, XUBOTHOW, IPUBHOMN).

AccrMnnauma n QUCCUMUNAUnNa — OBe CTOPOHbI MeTabonmama. Tunbl obMe-
Ha BELWLEeCTB: aBTOTPODHbIN 1 reTepOTPOPHbIN. YUacTne KMcnopoda B OBMEHHbIX
mpoueccax. QHepreTuyeckoe obecnedeHne kneTku: npeppawieHme ATO B obMeH-
HbiX Mpoueccax. PepMeHTaTUBHbIN XxapakTep peakunn KNnetodyHoro metabonmama.
MDepMeHTbI, X CTPOEHME, CBONCTBA 1 MexaHn3aM gencteusa. KopepmeHTtbl. OTamumsa
PEepPMEHTOB OT HeOopraHM4YecKkMx kKaTanma3aTopoB. benkum-aktmBaTopbl U 6eKu-
MHIMBUTOPDLI. 3aBMCUMOCTb CKOPOCTU GEePMEHTATMBHbIX peakuMn OT pPasfmyHbIX
dakTopoB. [lepBUYHBIN CUHTE3 OpraHn4Yeckmx BewecTB B kneTke. DOoTOCMHTES.
CeeToBas 1 TeMHoBas dasbl. [1pogykTMBHOCTb OoTOCUHTE3A. BrinaHme pasnmnuHbix
$aKkTopOB Ha CKOPOCTb GOTOCUHTE3A. 3HaYeHMe GoToCUHTE3a. XeMocnHTE3. Pas-
Hoo6pasne opraHM3MOB-XEMOCUHTETUKOB: HATPUDULMpPYIOLWME BaKTePUK, XXeneso-
6akTepum, cepobakTepun, BOGOpPOaHbIe 6aKkTeEPUN. SHAYEHME XEMOCUHTE3A.

AHaspobHble opraHunaMbl. Bugbl 6poxkeHua. MNpoayKTbl BPOXEHUS N UX UC-
Mofb30BaHMe YenoBekKoM. AHASPOBHbIE MUKPOOPIraHM3Mbl Kak 06bekTbl BUOTEXHO-
nornm 1 Bo3dyguTenmn 6onesHent. ASpobHble OpraHn3Mbl. OTarbl 9HEPreTUYecKoro
obmeHa. [MogrotoBuTenbHbiM aTan. [MMKonnM3 — 6eCcKMCcnopogHoe pacuienneHme
rAKo3bl. Bruonormnyeckoe okMcneHve, Unm KNneTovHoe apixaHme. Ponb MUTOXOHOPUIA
B npoueccax 6uonormyeckoro okmcneHus. Linknmueckme peakumm. OKMcnmTenbHoe
docoopunmpoBaHme. lpenmyuiectBa aspobHOro Nyt obMeHa BewecTB nepeq
aHa’pPO6HbIM. ODPEKTUBHOCTb BHEPreTNYECKOro obMeHa.

Peakuuy MaTpuyHoOro cuHtesa. NpuHLMN KOMMIEMEHTAPHOCTU B peakLumax
MaTpUYHOro crHTe3a. Peanmnsaumna HacnegcTBeHHOW nHbopMaunn. ['eHeTndeckmi
KOO, ero CBOWCTBA. TpaHCcKpunuma — mMaTpudHbin cuHTes PHK. MpuHumnbl Tpaw-
CKPpUNUMM:  KOMMIEMEHTAPHOCTb,  aHTUMapanefbHOCTb, AaCUMMMETPUYHOCTb.
TpaHcnaumsa n eé atanbl. YyacTtme TpaHcnopTHbix PHK B 6rocuHTese 6enka. Ycno-
BMA BrocuHTesa 6enka. KognposaHne aMmMHOKMCNOT. Ponb p6ocoM B BMOoCHMHTE3E
6enka. OpraHmsaumsa reHomMa y npokapuoT U 3ykapuoT. Perynaums akTMBHOCTU re-
HOB Yy npokapuoT. MmnoTesa onepoHa (D. Xako6, XK. MoHo). Perynauma o6MeHHbIX
npoueccos B KneTke. KneTouHbi roMeocTas.

Bupycbl — HekNneTouHble GOPMbI XM3HU 1 ObnuraTHble mapasuTbl. CTpoeHune
MPOCTbIX M CIIOXHbIX BUPYCOB, PETPOBKMPYCOB, bakTeprodaros. BupycHble 3abone-
BaHMA 4YenoBeka, XXUBOTHbIX, pacTteHun. CINL, COVID-19, counanbHble U MeguumH-
CKuMe Npobnembl.

KneTouHbin Lmkn, ero nepuogpl 1 perynauma. Mhtepdasa n mutos. OcobeH-
HOCTW MPOLEeCCOoB, npoTekawwmx B nHTepdase. [logrotoBka KMNeTkM K OeNeHUIo.
MpecuHTeTnYecknin (MOCTMUTOTUYECKNIN), CUHTETUYECKNIA N MOCTCUHTETUUYECKINM
(npemunToTUUECKUIN) Neprogbl UHTepdasbl. MaTpuyHbi crnHTes OHK — pennukauums.
MpuHumnbl pennukaymmn OHK: koMnnemMeHTapHOCTb, MONYyKOHCEPBATVBHbIN CUHTES,
aHTunapannenbHocTb. MexaHnam pennukaumm OHK. Xpomocombl. CTpoeHre Xpo-
MOCOM. Tenomepbl U TenloMepasa. XPOMOCOMHbIN HABop KNeTkn — kapuoTtumn. Ou-
MAOVOHbBIV U ranonaHbIM HABOPbI XPOMOCOM. [TOMOMOrMYHbIE XPOMOCOMBI. [1ofioBbIE



XpOMOCOMbIl. [leneHne knetkn — mMmto3. CTagnm MmUTO3a U NPOUCXOAALLME B HUX
npouecchl. Tunbl MUTO3a. KaprokmnHes 1 LMToknHes. buonormyeckoe aHavyeHme Mun-
To3a. Perynauma MMTOTMYECKOro umkna knetku. Nporpammmpyemas KnetoyHas rm-
6efb — anonTos.
2.3 OpraHusm Kak 6uonorm4yeckas cmcrema.

OpOHOKMNEeTOYHbIe, KONOHMAarbHblE, MHOMOKETOYHbIE OPraHM3Mbl M MHOIOTKa-
HeBble opraHambl. DoOpPMbl PA3MHOXEHWA OpraHn3MoB: 6ecronoe (Bkioyas Bere-
TaTMBHOE) 1 nososoe. Buapl 6ecrnonoro pasMHOXEHUs: MoYKoBaHue, Cropynaums,
dparMeHTauus, KnoHmposaHme. [lonosoe pasmMHoxeHue. [lonosble KNeTku, Un ra-
MeTbl. Menos. Ctagun menosa. [loBegeHne xpomMocom B Memnose. KpoccuHrosep.
Bronormnuecknn cmbiCT MeNo3a 1 NOOBOro mpouecca. Menos n ero MecTo B Xn3-
HEHHOM UuKne opraHnamMoB. [NpensapogbieBoe pas3suTue. [aMeToreHes y XXnBoT-
HbiX. [TonoBble xenesbl. O6pazoBaHMe U pasBUTVE MOMOBbIX kKeTok. CnepmaTtore-
He3 n ooreHes. CTpoeHMe NonoBbixX kKeTok. ONnogoTBoOpeEHUE 1 SMBprOoHaribHoe
pasBUTME XUBOTHbIX. COCO6bl ONIOAOTBOPEHURA: HAPYXKHOE, BHYTpeHHee. [lapTe-
HOreHes.

NHouBuaoyanoHoe passutne opraHuamMos (oHToreHes). Ctagum smépuore-
He3a >XUBOTHbIX (Ha NpuMepe narywkn). dpo6neHne. Tunbl gpobneHna. OcobeHHo-
CTW OPO6MeHnsa y MrekonuTalowmx. 3apoabiuesble NUcTkn (racTpynsaums). 3aknag-
Ka opraHoB M TKaHen 13 3apofpblleBbiX NMCTKOB. B3anMHoe BAvsaHME yacTen pas-
BMBalollerocs 3apodbiwa (aM6proHanbHas MHOYKLUMS). 3aknaaka nnaHa CTpoeHns
XXMBOTHOIMO Kak pe3yfbTaT MepapxXmyeckmx B3aMMoOenCcTBMN reHoB. BnuaHue Ha
SMBPUOHArIbHOE Pa3BUTME Pa3MYHbIX GakTOPOB OKpy>Katowemn cpedbl. PocT u pas-
BUTUE XMBOTHbIX. [NTocTaMbproHanbHbi mepuog,. NpaMoe n HempamMoe pasBuTue.
PasButne ¢ MetaMopdPo30M Yy 6eCNO3BOHOYHbBIX M MO3BOHOYHbIX XXMBOTHbIX. B1ono-
rMYecKoe 3HaYeHne NPSMoro 1 HeENPSAMOro PasBuUTKS, UX PACPOCTPaHeHe B Npu-
poge. Tvnbl pocTa XMBOTHbIX. DaKkTopbl Perynaumm pocTa XMUBOTHbIX 1 YeroBeka.
Ctagmm nocToMB6pUOHANbHOrO PasBUTUS Y XUBOTHbIX 1 YyenoBeka. [lepunoabl OHTO-
reHesa JyenoBeka. PasMHOXeHMe 1 pasButre pacTteHun. lamMeToduT 1 cnopoduT.
Menos B XXU3HEHHOM UMKe pacTeHun. O6pasoBaHMe Crop B MpoLecce Menosa.
fameToreHes y pacteHun. OnnogoTBOPEHME U Pa3BUTME PACTUTENbHbBIX OpPraHmn3-
MOB. [JBOMHOE onnogoTBOpEHME Yy LIBETKOBbIX pacTeHn. O6pasoBaHme 1 pasBuTue
ceMeHn. MexaHn3Mbl perynaumm OHToreHesa y PacTeHUN U XXUBOTHbIX

VicTopus cTaHOBMNEHUSA U pasBUTUSA FEHETUKM Kak HaykKun. OCHOBHble reHe-

TUYECKME MOHATUS U CUMBOSbL. [ OMOMOrnYHbIE XPOMOCOMDI, NaparsnsierbHble reHbl,
anbTepHaTVBHbIE NPU3HAKW, OOMUHAHTHbIN 1 PEeLEeCCBHbIN NMPU3HaK, FOMO31roTa,
reTepo3nroTa, YncTas nmHUs, rmoépugbl, reHoTmn, eHoTmn. OCHOBHbIE METOObI re-
HETUKN: TMBPUOONOrMYECKUN, LUTONOMMYECKUN, MOMEKYNAPHO-reHeTuyeckmm Mo-
HormbpumgHoe ckpelwmBaHue. lNepBbi 3aKkoH MeHgena — 3akoH eguHoo6pasnsa -
6prOoB NepBoro nokoneHus. Npasrno goMmHUpoBaHmnsa. BTopown 3akoH MeHgena —
3akoH paclenneHna npuaHakos. LlnTtonornyeckme oOCHOBbI MOHOMMOGPUAHONO
ckpewmBaHus. ['MnoTtesa 4MCTOTbl raMeT. AHanmaupyollee ckpelmsaHme. [Npome-
>XXYTOUHbIN XapakTep HacnegoBaHua. PaclienneHme npm3HakoB Mpyv HEMOMHOM O0-
MUHMpPoOBaHUW. OurnépugHoe ckpewmBaHve. TpeTun 3akoH MeHgensa — 3akoH He-
3aBYICUMOro HacrnegosaHua nNpuaHakos. LUuyTonornuyeckmne ocHoBbl OUrMOGPUAHONO



ckpewmBaHus. CuenneHHoe HacrnegoBaHue npuaHakos. PaboTel T. MopraHa. Cuen-
NMeHHoe HacnegoBaHMe reHoB, HapYyLWeHe CUuenmeHns Mexay reHamm. XpoMoCOM-
Hasa Teopust HaAcMeaCcTBEHHOCTU. [eHeTuka nona. XpOMOCOMHbIM MexaHU3M onpe-
geneHnsa nona. AyToOCOMbl M MOSIOBblE XPOMOCOMbI. [[OMOraMeTHbIN U reTeporamMmeT-
Hbl NOos. FeHeTn4ecKkas CTPYKTypa MoMoBbIX XPOMOCOM. HacrnegoBaHme NpmM3HaKkos,
cuenneHHbIX C NonoMm. [[eHOTUN Kak LenocTHasa cuctema. [NnenoTponus — MHOXe-
CTBEHHOE OencTBue reHa. MHOXeCTBEeHHbIM annennaMm. Baammopgencrtere Hearn-
nenbHbIX reHoB. KoMnneMeHTapHOCTb. OnucTas. [onnmepus.

BzanmMopgencTeume reHoTmna m cpegpl npu gopmMmpoBaHumn deHotmna. Nsa-
MEHUMBOCTb MPU3HAKOB. KayecTBEHHbIE M KOMMYECTBEHHbIE NMPU3HaKK. Bygbl ns-
MEHUMBOCTU. HEHACNEOCTBEHHAA M HacnegcTeeHHas. MogudmkaumoHHas namen-
4mMBOCTb. Ponb cpenbl B dopmMmpoBaHmm MogndmkaLmMoHHOWM M3MeHYMBOCTM. HopMma
peakuMm npusHaka. BapuraumoHHbin pag 1 BapuaugnoHHaa kpusas (B. MoraHcen).
Ceonctea MOOUDUKALMOHHOM WM3MEHUYMBOCTU. [eHoTMnuuyeckasa WM3MeH4YMBOCTb.
CBoncTBa reHOTUMMYECKOW M3MEHUYMBOCTU. Buabl reHOTUMMYECKOWN M3MEHUYNBOCTMU:
KOMBUHaTUBHAasA, MyTaumoHHasa. KoMbuHaTmBHasa M3MeH4YMBOCTb. Menos 1 MorioBOu
mpouecc — OCHoOBa KOMBMHATUBHOW U3MEHYMBOCTU. Pornb KOMBUHATVBHOW N3MEH-
YMBOCTU B CO3OAHNM MEHETMYECKOIro pa3sHoobpasna B npegenax ogHoro smga. My-
TAUMOHHAs WM3MEHUYMBOCTb. Buapl MyTauum: reHHble, XPOMOCOMHbIE, FeHOMHbIE.
CroHTaHHbIE N MHOYUMPOBAaHHbIE MyTauMn. AoepHbie U umMTonaasMaTmdeckme mMy-
Taunn. ComaTmyeckme M nonosble MyTaumn. [pUUYMHbI BO3SHUKHOBEHUS MyTaLMn.
MyTareHbl 1 UX BIAMSHME HA OpraHm3Mbl. 3aKOHOMEPHOCTU MyTaLMOHHOMO Mpouec-
ca. 3aKkoH roMosforM4yeckunx psgoB B HACEACTBEHHOW U3MEHYMBOCTM (H.I/I. BaBu-
nos). BHeagepHasa n3MeH4YMBOCTb M HACeaCcTBEHHOCTb. KaproTumn yenoseka. Mex-
OoyHapogHasa nporpamMMa uccnegoBaHusa reHoMa dyenoseka. MeTogbl M3ydyeHus re-
HETUKM YeroBeka: reHeanornyeckun, 6ImMs3HeLoBbIv, LMTOreHeTMYeCcKun, nonyns-
LMOHHOCTATUCTMYECKUN, MOMeKynsapHo-reHeTndeckmin. CoBpeMeHHoe ornpegerne-
HVEe reHoTMNa: MOSTHONrEHOMHOE CEKBEHUPOBAHME, FEHOTUMNMUPOBAHME, B TOM 4YnCrie C
nomouwbto lNLP-aHannsa. HacnegcteeHHble 3ab6oneBaHna Yyenoseka. [ eHHble 1 Xpo-
MOCOMHbIe 60Mne3Hn YeroBeka. bonesHn ¢ HacneocTBEHHOM MpenpacrnonoXeHHOo-
CTblo. 3HAYEHME MeOULIMHCKON FreHEeTUKM B MPefoTBPAaLLEHNN 1 TeYEeHN FreHeTunYe-
ckux 3aboneBaHun Yyenoseka. CtBonosBble kNeTkn. [lomecTukauma n cenekuma. 3a-
poXaeHne cenekumm n goMectukaumn. Ydyerre H./. BaBunoBa O UeHTpax npouc-
XOXOEHMS 1 MHOroo6pasuns KyrbTyPHbIX pacTeHu. Ponb cenekumy B CO3gaHUn
COPTOB pacCTeHMN 1 Nopopa XMUBOTHbIX. CopT, nopoda, wramMM. 3aKoH roMorsrormye-
CKMX psgoB B HacnegcTtBeHHoW nameH4ymBocTy H.W. BaBunoBa, ero 3HadeHue gnsa
CenekUMoHHOM paboTbl. MeToapl cenekyMoHHOM paboTbl. VICKyCCTBEHHbIM OT6OP:
MacCOBbI 1 MHOMBMAOYANbHbIN. OTanbl KOMBUHALUMOHHOW cenekuun. VlcnbiraHue
npousBoguTenemn no notomcTey. OT60P MO FEHOTMMY C MOMOLLBIO OLEHKU deHoTMNa
MOTOMCTBA 1 OT6OP NO reHOTUMNY C MomMoLlpo aHanmsa [AHK. VickyccTBeHHbIM MyTa-
reHe3 Kak MeTof, cenekuMoHHOM paboTbl. PagmnaumoHHbIM U XIMUYEeCKA MyTareHes
KakK MCTOYHMK MyTauuMn y KyrbTYPHbIX OPM opraHmamMoB. VIcnonb3oBaHMe reHom-
HOMO pefakTMpoOBaHMA M METOOOB PEKOMBUHAHTHbIX [HK ona nonydyeHuns ncxogHo-
ro MaTepuana gna cenekuuun. NonydyeHmne nonunnongos. BHyTpuBmaoBas rmépuon-
3auma. brnmskopoaCcTBEHHOE CKpewmBaHve, unn MnHGpuanHr. HepoacTBeHHoe



CKpelmBaHue, Unn ayTopuaguHr. [[eTeposnc n ero npmydmHbl. Vicmonb3oBaHme rete-
po3uca B cenekunn. OTganéHHas rmbpugnsauns. lNpeogoneHmne 6ecnnogms Mex-
BMOOBbIX rM6punaoB. [JOCTMXKEHUA cenekumm pacTeHnmM 1 XNBOTHbIX. O6beKTbI, UC-
Nofb3yeMble B BUMOTEXHOMNOMMWM, — KIIE€TOYHbIE N TKaHEBbIE KYMbTYpPbl, MUKPOOPra-
HM3MbI, MX XapakTepucTuka. TpaguumoHHasa BMoTexXHONOrna: xnedonedeHre, nosny-
YeHKe KMCMOMOMNOYHbIX MPOAYKTOB, BUHoAenme. Mmkpobronornyeckmii CUHTE3.

24 CwucTteMa n MHoroo6pasue opraHmM4eckoro Mmupa.

Buonormnyeckoe pasHoobpasune opraHnaMoB. CoBpeMeHHas cuctema opra-
HM4yeckoro mupa. lNpuHumner kKnaccudbwvkaumm opraHmnamMmoB. OCHOBHblE CcUCTEMATU-
yeckme rpynnbl opraHnamoB. OCOBEHHOCTU CTPOEHUS 1 XKU3HEQEATENbHOCTW OOHO-
KNEeTOYHbIX OpraHmM3amoB. bakTepumn, apxeun, OgHOKNETOYHbIE MPUEbI, OQHOKIETOYHbIE
BOOOPOCN, Aapyrmne npoTucTbl. KonoHuanbHble opraHmaMmbl. [ABuvXXeHme ogHokre-
TOYHbIX OPraHM3MOB: aMEebonaHoe, XIryTUKOBOE, peCHUYHoe. 3awmTta y ogHoKIe-
TOYHbIX OPraHM3MoB. PasgpaxmMmMocCTb Yy OOHOKIETOYHbIX OPraH3MOB. TakCUChI.

MHoOrokneTouHble pacTteHus. BaanMocBasb YacTer MHOMOKNETOYHOrO opra-
HM3Ma. TKaHW, opraHbl U CUCTEMbI OPraHOB MHOIMOKMAeToYHoro opraHmnama. Opra-
HM3M KaK eguHoe Lenoe. TkaHy pacTeHUn. Tunbl paCTUTENbHbIX TKaHen: obpasoBa-
TernbHas, MOKPOBHas, MPoBOLALLANA, OCHOBHAaA, MexaHundyeckas. OCo6eHHOCTM CTPO-
eHUnS, PYHKLMIN 1 paCronoXeHWa TKaHeW B OpraHax pacTeHuI.

BereTaTvBHbie 1 reHepaTmBHble opraHbl pacTeHu. yHKUKMM OpraHoB 1 Cu-
cTem opraHoB. Kapkac pacteHun. [ABr>XKeHne MHOrokKneTouYHbIX pacTeHMIN: TPOMm3-
Mbl 1 HACTUW. [lornoLweHmne BoObl, Yr1EKUCIOro ra3a 1 M1MHeparbHbIX BELLECTB pac-
TeHnamun. [bixaHune pacTteHnn. Ounddysums raloB 4depes MOBEPXHOCTb KIETKM.
TpaHCcnopTHbIE CUCTEMBbI pacTeHuW. BoigeneHne y pacteHunii. 3awmta y MHOrokse-
TO4YHbIX pacTeHun. Kytnkyna. Cpegcrtea NacCMBHOWM U XMMUYECKOW 3alnTbl. PUTOH-
umapbl. PasgpaXnMocTb 1 perynaunsa y opraHMamMoB. PasgpaknMocTb U perynsaums y
MHOIOKMNETOUYHbIX PACTEHUN.

MHOrokneTouHble XMBOTHbIE. B3anMocBA3b yacTen MHOMOKIETOYHOrO Op-
raHnama. TkaHu, opraHbl U CUCTEMbI OPraHOB MHOIMOK/1IETOYHOro opraHmama. Opra-
HM3M Kak eguHoe uenoe. FoMmeocTas. TkaHy XXUBOTHbIX 1 YenoBeka. Tumbl XXMBOTHbIX
TKaHen: anuTenuanbHasa, coeguHuTeNbHas, MblwedHas, HepBHaa. OcobeHHOCTU
CTPOEHUS, PYHKLNM N PACMONOXEHWS TKaHEW B OpraHax >XBOTHbIX U YenoBeka.

OpraHbl 1 CUCTEMbI OPraHOB XUBOTHbIX. DYHKLMM OPraHoB 1 CUCTEM opra-
HoB. Onopa Tena opraHmamoB. CkeneTbl OQHOKIETOUYHbBIX Y MHOFOKNETOYHbIX >XU-
BOTHbIX. HAPY>XHbIN 1 BHYTPEHHUI ckeneT. CTpoeHMne 1 TUMbl COEQUHEHUSR KOCTEW.
[BV>XXEeHMEe MHOrOKNETOUHbIX XUBOTHbIX. [TMTaHne XMBOTHbIX. [MnTaHe MO3BOHOY-
HbIX XMBOTHbIX. [bixaHne >XnBoTHbIX. KoXXHOe apixaHume. XKabepHoe 1 NEroYyHoe Obl-
xaHue. [dbixaHrne MO3BOHOYHbIX XXMBOTHbIX. OBOMIOLMOHHOE YCOXHEHME CTPOEHUSA
NErknx MO3BOHOUYHbBIX XXUBOTHbIX. [lbixaTenbHas cuctema yenoseka. MexaHn3aM BeH-
TUAAUMN NEMKUX Y MTUL U MAeKonuTalwmx. TpaHCnopT BELWECTB Yy OpPraHn3MOoB.
TpaHCnopT BELWECTB Y XUBOTHbIX. KpoBeHOCHas cuctemMa 1 e€ opraHbl. KpoBeHoC-
Has cMcTemMa MO3BOHOYHbIX XUBOTHbIX. Kpyry kpoBoo6palleHus. OBOMOUMOHHbIE
YCMNOXHEHWS CTPOEHUS KPOBEHOCHOW CUCTEMbI MO3BOHOYHbIX XMBOTHbIX. Bbloene-
HMe y opraHmaMoB. BoigeneHune y XxumBoTHbIX. CokpaTuTenbHble Bakyonu. OpraHbi
BbliaeneHusa. Cea3b MOMOCTY Tena C KPOBEHOCHOW WM BbIAENMUTENMbHOWM CUCTEMaMU.



BboioeneHne y Mo3BOHOUHbIX XXVMBOTHbIX. 3alLMTa Y MHOMOKNETOUHbIX XXMBOTHbIX. [10-

KPOBbI U MX MPOU3BOAHbIE. PasgpaXXMMoCTb U perynaums y opraHmamoB. Pasgpa-

XXUMOCTb Y OOQHOKMETOYHbIX OPraHn3MOoB. TakCuchl. PasgpakMoCTb 1 perynaums y

MHOIOKNEeTOUYHbIX pacTeHnn. POCTOBbIE BelwecTBa U 1X 3HaYeHne. HepBHasa cucTte-

Ma 1 pednekTopHas perynaunsa y MHOMOKNETOYHbIX XXMBOTHbIX. HepBHas cuctemMa u

€€ oTAebl. OBOMIOUMOHHOE YCNOXHEHNE CTPOEHUSA HEPBHOW CUCTEMbI Y XXUBOTHbIX.
2.5 OpraHusm yenoseka v ero sgoposbe.

OpraHbl 1 cucTeMbl opraHoB 4YenoBeka. OToenbl FOIOBHONO MO3ra Mo3BO-
HOUHbIX XVBOTHbIX. Pedriekc n pedpnektopHas ayra. besycrioBHble 1 yCNoBHbIE pe-
dnekcobl. 'ymMopanbHaa perynaunsa 1 9HOOKPUHHAS CUCcTEMa XMBOTHbIX M YenoBeka.
>Kenesbl SHOOKPUHHOW CUCTEMBI U UX TOPMOHDI. [lencTBre ropMmoHoB. BaanMmoceasb
HEPBHOW 1 BHOOKPUHHOW cucTeM. ['mnoTanamo-rmnodmsapHas cuctema. Pednekc n
pedrekTopHaa ayra. besycroBHble 1 YCrIOBHblE pedrieKChbil.

3awmTa opraHmama oT 6onesHen. ViMmyHHas cuctema dyenoBeka. KneTtou-
HbI 1 FyMoOparbHbIl MMMYHUTET. BpoXXaéHHbIN, MPUoBpeTEHHbIM cneundunyeckmnm
MMMYyHUTET. Teopus KroHanbHocenekTneHoro nmmyHmnteta (M.9pnnx, ®.M.BepHer,
C.ToHerasa). BocnanuTesnbHbie OTBETbl OPraHn3MoB. Posib BPOXAEHHOIO MMMYHU-
TeTa B pasBUTUN CUCTEMHbIX 3a60eBaHn.

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

HbixaHne yenoBeka. Oundodysna ra3oB yepes NnoBepxHOCTb keTku. [bixa-
TernbHasa cuctemMa yenoseka. [bixaTenbHas noBepxHOCTb. Perynaumsa geixaHuns. [Obi-
xaTenbHble O6bEMbI.

MNuweBapuTenbHaa cuctemMma denoseka. OToenbl NUWEBAPUTENBHOMO Tpak-
Ta. MNMnweBapuTenbHble >Xenesdbl. BHYyTprNoNocTHOE U BHYTPUKIIETOYHOE NULLEBA-
peHue.

[MOKPOBbI U X MPOV3BOOHbIE.

OpraHbl BbigeneHusa. lNoukn. CTpoeHren ©OyHKLUMOHUPOBaHME HedppoHa.
DunbTpaums, cekpeumsa n obpaTHoOe BCacbiBaHME Kak MexaHM3Mbl paboTbl OpraHoB
BbiaeneHusa. ObpasoBaHmne MOUM y YenoBeka.

[Br>KeHne yenoBeka: MbileyHas cnctema. CKeneTHbIe MbillLbl U KX
paboTa. CTpoeHue 1 TUMbl COeaQnHEHMS KOCTEN.

2.6 Teopus aponiouun. Pazsutue XmsHu Ha 3emne.

OBonoumoHHaa Teopusa Y. dapsuHa. [Mpegnochinkmu BO3HUKHOBEHUSA OapPBU-
Hu3Ma. Xn3Hb 1 HaydHasa geatenbHocTb Y. [dapsuHa. [BrKyLime Curbl 3BOMOLMN
BugoB no Y. HdapsuHy (BbicOKas WMHTEHCUMBHOCTb PAa3MHOXEHUS OpPraHu3MOosB,
HacneocTBEHHas UBMEHUYMBOCTb, 60pbba 3a CyLeCcTBOBaHME, ECTECTBEHHbIN U UC-
KyCCTBEHHbIN 0T60p). OdopmneHne cuHTeTudeckon Teopun ssomoumn (CTO).
HewnTpanbHaa Teopusa asonounn. CoBpeMeHHasa 9BOMIOLMOHHAA bronormnsa. 3Hade-
HME SBOSIIOUMOHHOW Teopunn B GOPMUPOBAHUN €CTECTBEHHOHAYYHOW KapTVHbI MU-
pa.

MNonynauma kak snemMeHTapHaa eguHmMua sponouny. CoBpeMeHHble MeToabl
OLLEHKW MFEHETUYECKOro pasHoobpasuna 1 CTPYKTYpPbl nonynauni. MiameHeHne reHo-
doHOa monynaumMm Kak df1eMeHTapHOEe 3BOSIOUMOHHOE aBneHmne. 3akoH reHeTuye-
ckoro pasHoBecua [x. Xapaw, B. BanH6epra. OnemeHTtapHble pakTopbl (OBrxKyLme



cunbl) oL, MyTaumoHHbIM npouecc. KomBuHaTuBHas nsMeH4MBoCTb. Opend
FEHOB — Cly4YanHble HeHanpasBeHHble M3MEHEHMS YaCTOoT annenen B nonynaumax.
OdodekT ocHoBaTensa. Murpauuun. Msonauma nonynsaumit: reorpacdudeckas (npo-
cTpaHcTBeHHas), 6uonorndeckas (penpopyktmeHas). EcTecTsBeHHbIN OT60p —
HanpaBnawwmn dakTop aonoumn. GopMbl €CTECTBEHHOMO OTHOpPA: AOBVXKYLLNN,
CTabUNU3VpPYoWMi, paspbiaowmin (AMspynTreHbli). Monoson otéop. MNprcnocob-
NEHHOCTb OPraHM3MOB Kak pesyfbTaT MUKPOIBOMOUMN. BO3HMKHOBEHME NPUCHO-
cobreHunn y opraHmamoB. ApoMopdo3bl U ngmoagantaunn. Nprmepbl NnprUcnocob-
neHmn y opraHmamoB. OTHOCUTENbHOCTb MPUCNOCOBMIEHHOCTM opraHmnamoB. Bug,
ero Kputepumn mn cTpykTypa. BupoobpazoBaHue Kak pe3yrnbTaT MUKPOIBOMIOLMUN.
N3onauma — knoyeBom dakTop BMAaoobpaszoBaHUN. [yTr 1 cnocobbl BMAoo6pas3o-
BaHus: annonaTtpuyeckoe (reorpaduyeckoe), cumnatpudeckoe (okonornyeckoe),
«MrHoBeHHoe» (nmonunnongmsauuns, rnépuansaums). LanTenbHOCTb 9BOMOLMOHHbBIX
npoueccoB. MexaHn3Mbl GopMMPOBaHMA BUOMNOTMYECKOro pasHoobpasna. Porb
SBOMOLMOHHON BUOMOrnn B paspaboTke Hay4YHbIX METOO0B COXpaHeHsa BUopas3Ho-
o6pasna. MMKPO3IBOMIOUUA 1N KOSBOMIOUUS MapasnTtoB U X Xo38eB. MexaHn3Mbl
POPMUPOBAHUSA YCTONUYMBOCTU K aHTUBUNOTMKAM U CMOCO6bl 60PbObI C HEW.

MeTogpl n3ydyeHnsa MakposBonounn. [NaneoHTonornyeckme MeTogpl nay4de-
HUA aBomounn. INepexogHblie GopMbl U PUoreHeTndYeckmne pagbl opraHmamos. bro-
reorpaduyeckme MetTodpl naydeHus aponoumm. CpaBHeHmne dnopbl  dayHbl MaTe-
PUKOB N OCTPOBOB. buoreorpadunyeckme obnactm 3emnu. Bugbl-aHOEMUKN 1 penmnk-
Tbl. OMBpPUONOrNYeckme 1 CpaBHUTENbHO-MOPdONOrnyeckre MeToabl U3ydeHUs
aponouUnn. 'eHeTUyeckme MexaHr3Mbl 9BOMIOLMUN OHTOreHe3a 1 NosiBeHMs 9BOSO-
LIMOHHbIX HOBLUECTB. [[OMOMOrMyYHbIE N aHarornyHble opraHbl. PyaoyMeHTapHble op-
raHbl U aTtaBm3Mbl. MonekynsgpHO-reHeTn4ecke, BMoxmMmyecke 1m MaTteMaTmye-
CKMe MeTofbl 13ydeHusa sponoumn. foMmonormyHble reHbl. COBpeMEHHbIE MeToabl
NOCTPOEHUNS PUNOreHeTUYeCcKkmx gepeBbeB. XPOMOCOMHbIE MyTaLMU U 3BOMIOLMS
reHomoB. O6lme 3akoHoMepHocTu (Npasuna) ssonounn. Heo6paTrMOCTb 2BOSO-
umn. AganTmeHasa paguaumsa. HepaBHOMEPHOCTb TEMMOB 9BOMOLMN.

HayuHble rmnoTesbl MPOUCXOXKOEHWS XN3HM Ha 3eMe. AbMoreHes mn naHc-
nepmus. [JoHay4dHble NpeacTaBneHnsa O 3apoxaeHun xmsHm (kpeaumoHnsm). Funo-
Te3a NMOCTOAHHOIO CaM0o3apOoXAEHNS XXU3HM 1 €€ onpoBep>xeHue onbitamm O. Pegw,
J1. CnannaHuanwn, J1. MNacTepa. NpouncxoxgeHune XxXmsHm n actpodbuonornd. OcHoB-
Hble @Tarbl HeopraHndyeckon ssonoumn. MNnarnetapHas (reonornyeckas) sBOMOUMA.
XrMuyeckasa aBoounsa. ABMOreHHbI CUHTE3 OpraHYecKkmnx BewecTB U3 Heopra-
Hnyeckmx. OnbiT C. Munnepa m . IOpn. O6pazoBaHme NOIMMEPOB N3 MOHOMEPOB.
KoauepBaTHaa runotesa A.l. OnapuHa, rmunotesa nepBUYHOro dynboHa [I>x. Xon-
nenHa, reHeTudyeckas runotesa . Ménnepa. Pnueosumsl (T. Yek) 1 runoTtesa «mMuvpa
PHK» Y. N'mnéepta. DopmMrpoBaHne MeMbpaH 1 BO3HMKHOBEHME MPOTOKeTKN. Vc-
Topua 3eMnn U MeTodbl e€ nlydeHusa. Vickonaemble opraHudeckme octaTku. [feo-
XpoHonorusa n eé metogbl. OTHOCUTENbHAA U abCcoMTHasA reoxpoHonorusa. [[eoxpo-
HOoMnormyeckas Lkana: 90Hbl, 9pbl, Neproabl, 3Noxmv. HauarnbHble aTanbl opraHuye-
ckomn aooumn. lNosasneHmne 1 3BoMLUA MeEPBbIX KI1ETOK. OBOMoUMS MeTabonmama.
BosHukHOBEHME nepBbix aKocucTeM. CoBpPEMEHHbIE MUKPOOHbIE BUOMMEHKU Kak
aHanor nepsbix Ha 3eMne coobuecTB. CTpomMaTonuTbl. [MpokapuoTbl 1 3yKapuoTbl.



MpoucxoxpeHue aykapmnoT (CUMBroreHes). OBOIOLUMOHHOE MPOUCXOXAeHUE BU-
pycoB. [MponcxoxXaeHrne MHOFOKNETOYHbIX OpraHn3MoB. BO3HUKHOBEHME OCHOBHbIX
FPYnn MHOMOK/IETOYHbIX OpraHmamMoB. OCHOBHbIE aTarbl 9BOMIOLMM BbICLUMX pacTe-
H1. OCHOBHble apoMopdo3bl pacTeHunn. Bbixog pacteHun Ha cyuwy. [loasneHue
CMOPOBbIX PaCTEHUN N 3aBoeBaHVe MK cyln. CeMeHHble pacTeHus. [Npouncxoxpe-
HMe LBETKOBbIX pacTeHur. OCHOBHbIE 3Tarbl 9BOMOLUUN XMBOTHOMO Mupa. OCHOB-
Hble apOMOpPdO3bl XMBOTHbIX. BeHackas dayHa. KeMBpuMMckny B3pbIB — NOABIEHUE
COBpPEMEHHbIX TVMNOB. [epBble XopaoBble XMBOTHbIE. XKM3Hb B BoAe. OBoMOUMA MO-
3BOHOUYHbIX. [1TpomncxoxgeHne amonbunm n pentunuin. lNponcxoxgeHme maekonmta-
lowmx 1 Nty MNprHumn knoyesoro apomopdosa. OcBoeHne 6eCrno3BOHOYHbIMU U
MO3BOHOYHbIMU XMBOTHbBIMU CYyLW. PasBuTtme XnsHm Ha 3emrne no apam u nepuo-
Oam: apxeu, NpoTepo30M, M Neo30M, Me3030M, kamHo3omn. Oblaa xapakTepmncTnka
KmmaTa U reoniormyeckmx npoueccoB. [osBneHne 1 pacuBeT XxapakTepHbIX opra-
HM3MOB. YrreobpasoBaHMe: ero yCrnoBusa 1 BIIMSHME Ha ra30Bbll COCTaB aTMocde-
pbl. MaccoBble BbIMUPAHUA — BKOMOrn4Yeckmne Kpmamcbl npownoro. [MpuymvHbl n
CNeacTBMs MAcCCOBbIX BbiMMpPaHUN. COBPEMEHHbBIM 3KOMOrMYecKMn KPU3unc, ero
OCOBEHHOCTMW.

Pasgenbl v 3agadyn aHTpononorun. Metogbl aHTpononoruy. CtaHoBneHme
npencTtaBneHnn O npoucxoxgeHuy denoBeka. COBpPEMEHHbIE HayuHble TEeOopUN.
CxofacTBO YenoBeka C XMBOTHbIMU. CrcTeMaTnyeckoe nonoxeHve yenoseka. Cau-
OeTenbCTBa CXOACTBa YernoBeka C XMBOTHbIMU: CPaBHUTENbHO-MOPdOIOrmyeckme,
amMbpuonormyeckne, pmanonorobrnoxmmMmmieckmne, nosegeHdeckme. OTnnumsa 4yeno-
BEKa OT XMBOTHbIX. [MTpgMoOxoxgeHne 1 KOMMMAEKC CBA3AaHHbIX C HUM MPU3HAaKOB.
PasButre romoBHOrO MO3ra U BTOPOWU CUMHANbHOW CUCTEMbI. [OBUXKyLLUME CUIbl
(dbakTopbl) aHTpPOMNoOreHesa: 6ronorndeckmne, coumanbHble. CoOoTHOLWEHME B1OMorn-
YEeCKMX N coumanbHbix ¢akTopoB B aHTponoreHede. OCHOBHble CTaaMM aHTponore-
He3a. ABCTpanonmMTekn — OByHOIrMe nNpeaku nogen. Yenosek ymernbin, nepsble N3ro-
TOBEHUS opyaun Tpyaa. YenoBek NpaMoxogawmin 1 NepBbiv BbiIXoq, Nogen 3a npe-
nenbl Abpurkin. Yenosek rergenbbeprcknii — obLwm Mpeaok HeaHaepTanbCKOoro Je-
noBeka 1 yenoBeka paldyMHoro. Yenosek HeaHOepTanbCKM Kak BUA, MTOAEN XOnoa-
HOro knmmarta. YenoBek pas3yMHbI COBPEMEHHOIMO TUME, OEHNCOBCKUN YESIOBEK,
OCBOEHME KOHTUHEHTOB 3a npepgenamm Adbpukn. OBOMNKOLMA COBPEMEHHOIO Yesno-
Beka. EcTecTBeHHbIM OT60P B Monynaumax yenoseka. MyTauMOHHbIM Mpouecc v no-
nmmop®dmaMm. MNonynsaumMoHHbIe BOMHbI, Apend reHos, Murpaumsa 1 «addekT ocHoBa-
Tens» B NONynsumMax COBPEMEHHOIO Yenoseka. Yenoseyeckue pachl. [ToHaTre o pa-
ce. Borblne pacbl: eBporneovaHas (eBpasnnckan), aBcTpano-HerpovoHas (oksa-
TopuanbHasa), MoHronoungHas (asmnatcko-amepukaHckan). Bpema n nytn paccene-
HWS YenoBeka Nno nnaHeTe. EQMHCTBO yenoBedecknx pac. HayyHas HecocToaTe Mb-
HOCTb pacmama. [NpncnocobIeHHOCTb YenoBeKa K PasHbIM YCIOBUAM OKPY>KatoLen
cpeppl. BnnaHme reorpadunueckon cpenbl 1 gpenda reHoB Ha Mopdoormio n ou-
3OO0 YenoBeka

2.7 3JKocucTeMbl U NpucyLlme M 3aKOHOMEpPHOCTM.

Pasgenbl 1 3agaumn akonormm. Ceagb 9KOMOrMm ¢ opyrumMm Haykamm. MeTogbl
askonoruu. Nonesble HabNAeHNA. OKCNEPUMEHTbI B 9KOOMMU: MPUPOoaHble 1 nabo-



paTopHble. MogenupoBaHme B 9KOMNorum. MOHUTOPUHIE OKpy>Kalowen cpenbl: fo-
KarbHbIW, PErMOHaNbHbIV 1 FNO6arbHbIN.

Okonornyeckme ¢akTopbl M 3aKOHOMEPHOCTU Ux gencteus. Knaccuoumka-
LS SKOOrm4yeckmx GakTopoB: abmnoTuyeckne, brnoTmyeckme, aHTponoreHHslie. O6-
e 3aKOHOMEPHOCTU AeNCTBUS BKOMorndeckmnx ¢paktopos. MNpasuno MuHnumyma (K.
Lnpenrens, 0. NInéux). TonepaHTHOCTb. OBPUBUMOHTHbIE U CTEHOBUOHTHbIE opra-
HM3Mbl. ABroTuyeckne pakTopbl. CBET Kak akonormyeckum daktop. [encteme pas-
HbIX Y4aCTKOB COTHEYHOIO CreKkTpa Ha OpraHn3Mbl. OKOMOrmyeckme rpynnbl pacTe-
HUN 1 XKMBOTHbIX MO OTHOLWeEHMUIO K cBeTy. CurHanbHas posb ceeta. DoTonepmnogmnam.
TemMnepaTypa Kak akonormyecknn daktop. [Jenctame TeMnepaTypbl HA OPraHn3Mbl.
[MMoONKNIOTEPMHbIE 1 FOMONOTEPMHbBIE OPraHN3Mbl. OBPUTEPMHbBIE M CTEHOTEPMHbIE
opraHuambl. BnaxkHocTb Kak akonormyeckun dakTop. lNprcnocobneHnsa pacteHnmn K
nogaep>kaHunio BogHoro 6anaHca. Knaccudumkaumsa pacTeHM no OTHOLLEHUIO K BO-
oe. NprcnocobnenHnsa XMBOTHbIX K MBMEHEHUIO BOOHOro pexxmnma. Cpenbl 06UTaHus
OpraHM3MoB: BOOgHas, HA3eMHO-BO3AyLLUHas, NMoYBEHHas, rnybrHHasa nognoyYyBeHHas,
BHyTpropraHmnamMmeHHasa. Orsmko-xmMmyeckme oCobeHHOCTU cpen obuTaHusa opra-
HU3MOB. [NprcrnocobneHns opraHM3mMoB K XXM3HW B pasHbix cpepax. bnonormyeckme
PUTMbI. BHewWwHMe n BHyTpeHHUE pyTMbl. CyTOUYHbIE U rOgVYHbIE PUTMbI. [Tprncnoco6-
NMEHHOCTb OPraHM3MoOB K CE30HHbIM U3MEHEHVAM YCNOBUN XU3HU. XKUSHEHHbIE
dopMbl opraHn3mMoB. [NoHaTME 0 Xn3HeHHOM dopmMe. XKn3HeHHbIe GOPMbl PpaACTEHUN:
OepeBbs, KYCTapHWKW, KYCTApPHWYKKM, MHOrOMeTHWME TpaBbl, OOQHOMETHME TpaBsbl.
XKnsHeHHble GOPMbI XXMBOTHbIX: FTMAPOOMNOHTbI, FEOBUNOHTbI, a3P06MOHTbI. OCOBEHHO-
CTW CTPOEHUS N 0bpasa XM3HU. broTnueckme dakTopsbl. Buabl 6MOTUYECKUX B3aun-
MOOENCTBUIN: KOHKYPEHUUS, XULLHMYECTBO, CUMBMO3 U ero ¢opMbl. [MapasmnTtmam, Ko-
ornepauus, MyTyannam, KoMmeHcanmam (KBapTUpPaHTCTBO, HaxMebHMYecTBo). He-
Tpodburueckme BaanmMopencTama (Tonmndeckme, doprdeckme, babpurdeckme). 3Have-
HMe BMOTUYECKNX B3aMMOLOENCTBUI OJ19 CYLLECTBOBAHMS OPraHr3MOB B cpefe obu-
TaHus. MNprHUMM KOHKYPEHTHOMO UCKTIOYEHUS.

Okonornyeckne xapakTepucTuky nonynauun. MNonynaumsa Kak éuonormnde-
ckas cuctema. Ponb HeEOQHOPOOHOCTU cpefbl, PU3MYecknx 6apbepoB M OCOBEHHO-
cTen 6uonorvy BuaoB B GOPMMPOBaHUM MPOCTPAHCTBEHHOW CTPYKTYPbl MOMysis-
umn. OCHOBHblE MokasaTenu Monynaurn: YMCNEHHOCTb, MIOTHOCTb, BO3pacTHasa u
nonoBas CTPYKTYypa, poOXKOaEeEMOCTb, MPUPOCT, TEMM POCTa, CMEPTHOCTb, MUMPALMS.
Okonornyeckasa cTpykTtypa nonynsuun. OueHka 4mcneHHocTu nonynsuun. JuHa-
MUKa nonynaumm n eé perynsauua. brnotnyecknin nmoteHuyman nonynauvn. Mogenu-
poBaHue anHaMyky nonynauny. Kpmeble pocTta YncneHHoCTy nonynaunn. Kpmsebie
Bb>XXKMBaHUA. Perynaums 4ncneHHoCTU nonynaunm: posib GakTopoB, 3aBUCALLNX U He
3aBUCALLMX OT MMOTHOCTW. Okomorndeckne ctpaterum supos (r- 1 KeTtpartervn).
MoHATMEe 06 sKonormyeckom Huwe Bumaa. MectoobuTtaHmne. MHoromMepHas Mogerb
akonormnyeckon Huwm [Ix.W. XatumHcoHa. PasamMepbl akonormyeckom Huwn. NoteH-
umanbHaa 1 peanuaoBaHHas HUWwK. Bupg kak cuctema nonynauuv. Apeans BUOOB.
Buobl 1 X XXM3HEHHble cTpaTermm. 3aKkOHOMEPHOCTU MOBEOEHUSA 1M MUMPALUN XKU-
BOTHbIX. Buonornyeckme nHBasum 4y>KepoaHbixX BUOOB.

CoobuwecTtBa opraHnamMoB. broueHos 1 ero ctpykTypa. CBasm mexay opra-
HM3MaMK B BMoLieHo3e. dkocmncTemMa Kak oTkpbiTas cuctema (A Ox. TeHcnu). DyHk-



LMOHanbHble 6510KM OpPraHM3MoB B OKOCUCTEME: MPOLAYLLEHTbl, KOHCYMEHTbI, peay-
LeHTbl. Tpoduryeckme ypoBHUW. Tpodumyeckme uenm mn cetmn. AbroTmyeckme 6510KM
akocucTeM. [NouBbl 1 Kbl B akocncTeMax. KpyroBopoT BELWECTB M MOTOK SHEPrn B
akocucTteMe. OCHOBHbIE NokasaTenun 3KkocucTeMbl. bBruomacca n npogyKumsa. OKono-
rmyeckue nmpammgpl Yymcern, GUoMaccehbl 1 dHepPrmn. HanpaesneHHble 3aKOHOMEpPHbIe
CMeHbl CO0BLECTB — cykueccuu. [NepBryHbIE N BTOPUYHbBIE CYKLLECCUM 1 UX MPUNYN-
Hbl. AHTPOMOreHHble BO3OENCTBMA Ha cykueccun. KnmmakcHoe coobuiectBo. buro-
pasHoobpasne 1 nomHoTa KpyroBopoTa BELWeCTB — OCHOBa YCTOMUYMBOCTU COO6-
wecTB. [NprpoaHble 9KOCUCTEMBbI. AHTPOMONEHHbIE SKOCUCTEMbI. ArpoaKocHncTeEMaA.
ArpoueHos. Pasnuuma mexpgy aHTPOMOreHHbIMU U MPUPOOHBIMY 9KOCUCTEMAaMMU.
Ypb6oakocmcTteMbl. OCHOBHbIE KOMMOHEHTbI ypboakocmcTeM. [opogckasa dnopa um
dayHa. CuHaHTponmMaaumsa ropoackonr dayHbl. bronormyeckoe m xo39MCTBEHHOE
3HaYeHMe arpodKOCUCTEM U YPBOIKOCUCTEM. 3aKOHOMEPHOCTU GOopMUPOBaHUSA
OCHOBHbIX B3aMOLENCTBUM OPraHM3MOB B aKOCcMCcTeMax. [lepeHoc sHeprun 1 Be-
LLEeCTB MexXay CMEXHbIMU BKOCUCTEMaMU. YCTONUMBOCTb OPraHM3MOB, MOMyaumm
SKOCKUCTEM B YCIOBMAX ECTECTBEHHbIX M aHTPOMOrEHHbIX BO3OENCTBUN.

Brocodepa — obuwennaHeTapHasa o6onouka 3emnum, rge CyLwecTByeT U
cyuiecTBoBana »xumsHb. YueHune B.V. BepHagckoro o 6uochepe. ObnacTtm 6rocdepsl
n eé cocTaB. XuBoe BelecTBO brocdepbl n ero GyHKUUN. 3aKOHOMEPHOCTU Cyle-
cTBOBaHUs 6rocdepbl. OcobeHHOCTM BUochepbl Kak rnodaribHOM aKoCUcTeMbI. [un-
HaMunyeckoe paBHoBecKe. B 6rocohepe. KpyroBopoTbl BELLECTB 1 BMOreoxmMmye-
ckue umknbl (yrnepopa, azorta). PUTMUYHOCTb ABMeHUIN B 61ocdepe.

Okonornyeckmne Kpmanchbl 1 1x NpuydmHbl. BosoencTere yenoBeka Ha 6UO-
cohepy. 3arpasHeHre Bo3gywHoOM cpepbl. OxpaHa Bo3gyxa. 3arpsa3HeHne BOOHOM
cpeppl. OxpaHa BogHbIX pecypcoB. PaspylueHne nouBbl. OxpaHa noYBEHHbIX pecyp-
coB. IamMeHeHne knmmaTa. AHTPOMOreHHoOe BO3OENCTBME HAa PACTUTENbHbIA U XU-
BOTHbI MMp. OxpaHa pacTUTENbHOro M XMBOTHOrO Muypa. OCHOBHbIE MPUHLMMbI
oxpaHbl Npupodpl. KpacHble kKHUrKM. Ocobo oxpaHsaeMble NPUPOOHbIE TEPPUTOPUMA
(OOMT). BoTaHunyeckne cagpl 1 300rM0ruyeckme napk. OCHOBHbIE MPUHLMMbI
YyCTOMYMBOrO pa3BmMTUSa YeroBedecTBa U npupodbl. PauroHanbHoe npupogononb-
30BaHMe 1 COXpaHeHne 6MoNorm4yeckoro pasHoobpasuns 3emMnu.



