MWHWUCTEPCTBO CEJ/IbCKOIO XO3ANCTBA POCCUNCKOW ®EOEPALLNU
MdepepanbHOE rocygapCTBEHHOE BI0AXEeTHOE 06pas3oBaTefibHOE yupexaeHme
BbiCLLEro o6pasoBaHuns
«KYBAHCKUW TOCYOAPCTBEHHbIV ATPAPHbBIV YHUBEPCUTET
NMMEHWN N.T. TPYBUNUHA»

YTBEPX[OAIO

I'Ipeuce,g@aaefgg ﬂpm,eMHOVI KomMuceuu,
g ,A @ 3 ;—”’“m._ N

’:9 e o L“‘ ‘ S
4 ‘_" 7 e""\b
™ : v» * KK\‘\ :J\V‘K:d(

NMPOrPAMMA BCTYINMUTEJIbHOIO UCIMNbITAHUA

018 MOoCTynawLwmMx Ha 0bydyeHre Mo nporpaMmmam bakanaspuara
M NporpamMmMam creuyvanunreTta
Ha 6a3e cpegHero NpodeccroHaibHOro o6pasoBaHns
COOTBETCTBYOLWEro Npodunis

BNOJTOMMYECKWME OCHOBbI B ATPOIMPOMDbILLTEHHOM KOMITTEKCE

KpacHopap 2026



1. BeepeHue

HacTtoawaa nporpaMmma npegHasHadeHa gns nocTynawwmx Ha obydeHumne no
nporpamMmam bGakanaBpuvata MU nporpaMmam cneumanuteTa Ha 6ase cpegHero
npodeccnoHarnbHOro o6pasoBaHUs COOTBETCTBYOWEro Npoduns.

BecTynuTenbHble uvcnblTaHUa Ha 6a3e npodeccrnoHanbHOro obtpasoBaHUs
NPOBOAATCHA B COOTBETCTBUM C COAEPXaHMEM 0obpasoBaTerbHbIX NPOorpamMM cpea-
Hero npodeccunoHanbHOro o6pasoBaHMs U COOTBETCTBUA HaMNpaBeHHOCTbIO
(npodunem) nporpamm GakanaspuaTa, NPOrpamMMm crieysanmreTa no ogHon Unm
HECKOMbKMM CMNeumanbHOCTSM, UNM HanpaefieHuam nogrotoBkn. CooTBeTCcTBME
nporpamMm cpenHero npodeccrnoHanbHOro oé6pasoBaHna U NporpamMM dakanaspwu-
aTa, Nporpamm creuvannTeTa ycTaHaBIMBaeTCs YHUBEPCUTETOM.

2. Copep>kaHune nporpamMmbl BCTYNUTENbHOIO UCMNbITAHUSA

Ok3amMeHauoHHasa paboTa OpUeHTMPOBaHa Ha MPOBEPKY 3HAHUW 1 YMEHWI,
Mo ceMy copepXaTefbHbiM 6/10KaM WKOMbHOro Kypca 6uonorun: «bronorna kak
Hayka. XuBble cUCTEMbI 1 KX n3ydeHue», «KneTka, Kak Buorormdyeckas crucTemMan,
«OpraHmam Kak buonormdyeckas crucrtemar, «CncreMma n MHoroobpasme opraHude-
CKOro mupar, «<OpraHmam yenoBeka 1 ero 30opoBbe», «Teopus aponoumn. Passu-
TUE XU3HW Ha 3emne», «OKOCUCTEMbI U MPUCYLLME MM 3aKOHOMEPHOCTU» ABISIO-
LLMXCA LeNaMn ndyyeHms 61onormm Ha ypoBHE OCHOBHOMW 06pasoBaTeflbHOW MNpo-
rpamMmbl cpegHero obuero o6pasoBaHmsa Ha ocHoBe OITOC. Bce BapmaHTbl 9k3amMe-
HaUMOHHOW paboTbl ABMSIOTCH paBHOLEHHbIMUK. B 5Kk3aMeHauMoHHOM BapuaHTe uc-
MOMb3YTCA Pa3fnYHbIe MO YPOBHIO CMIOXHOCTWM 3adaHusd, NO3BONSIOWME OLEHUTD
OOCTUXEHNSA abUTYPUNEHTOB.

2.1 bronorunga kak Hayka. XyBble CUCTEMbI U X N3YyYEeHME.

CoBpeMeHHasa 6uonornsa — KoMmaekcHasa Hayka. bronormnuyeckme Haykm um
n3yyaemble MMm npobnembol. yHOoaMeHTarnbHble, MPUKIaaHbIE N NMOVICKOBbIE Hayu-
Hble MCCNegoBaHMsa B BUMOMormm. 3HadyeHmne 6monormn B $opMmpoBaHn COBPEMEH-
HOW eCTeCTBEHHOHAYy4YHOW KapTuHbl Mupa. [Mpodeccumn, ceBazaHHbie C BUonormen.
3HaueHne 6ronornM B MpakTU4YecKor AEATENbHOCTW YenoBeka: MeguumHe, cerb-
CKOM XO3ANCTBE, MPOMBILLNEHHOCTUK, OXpaHe npmpodbl. XuBble CUCTEMbI Kak npea-
MeT n3ydeHunsa 6uonormmn. CBOMCTBA XUBbIX CUCTEM: €OMHCTBO XVMMYECKOro cocTa-
Ba, OVNCKPETHOCTb M LEMOCTHOCTb, CMTOXHOCTb U YNOPSAA0YEHHOCTb CTPYKTYPbI, OT-
KPbITOCTb, CaAMOOpPraHm3aLss, CaMOBOCMPOM3BEOEHME, PA3OPAXKMMOCTb, M3MEHUU-
BOCTb, POCT U pa3BuTHE.

YPOBHU OpraHmsaumm XMBbIX CUCTEM: MOMEKYMAPHDBIN, KIETOUYHbIN, TKaHe-
BbIl, OPraHN3MEHHbIN, MOMYSLUMOHHO-BUOOBOW, 9KOCUCTEMHbIN (BMoreoueHoTuYe-
cKUl), BrnocohepHbln. MpoLecchl, MPOUCXoasWmMe B XUBbix cucTemax. OCHOBHble
Npur3HakK Xm1Boro. Xmn3Hb Kak ¢opmMa cyliecTBoBaHUa matepumn. MeTtoapl 61onoru-
YECKOW HAaYKMW.

2.2KneTKka kak 6buonormyeckas cmcrema.

Knetka — CTpyKTYypHO-PYHKLMOHANMbHAasS egnHMLa XmnBoro. Ictopura oTKpbI-
TVA KneTkn. PaboTsl P. Nyka, A. lleeeHryka. Knetounas Teopua (T. WeanH, M. LWnein-
neH, P. Bupxos). OCHOBHbIE MOMOXEHNA COBPEMEHHOW KMeTOUYHOM Teopun. MeTtogpl
MOMEKYNAPHOMN N KIETOYHOW BUOMOrMn: MUKPOCKOMMS, XpomMaTorpadus, aneKkTpo-



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

XMUYeCckn CocTaB KIeTKU. Makpo-, MUKPO- U YbTpaMmnKpO31eMeHTbl. Bo-
0a 1 e€ porib Kak pacTBOPUTENS, peareHTa, ydacTme B CTPYKTYPUPOBaHUM KNEeTKN,
Tennoperynaumn. MmHeparnbHble BelwecTBa KeTKu, nx bronormndyeckas ponb. Ponb
KaTMOHOB M aHMOHOB B KneTke. buonormnyeckme nonumepsl. benkn. AMUMHOKMUCNOT-
Hbl cocTaB 6erkoB. CTPYKTYpbl 6€1KOBOV MoneKkybl. [lepBuyHas CTpykTypa 6enka,
nenTugHas cBasb. BTopryHags, TpeTuyHasn, yeTBepTmyHaa CTpykTypbl. deHaTtypaums.
CeouncTtBa 6enkoB. Knaccnoukaumsa 6enkoB. brnonormyeckme pyHKLMM 6€nKOB. Yr-
nesofbl. MoHocaxapuabl, gucaxapugpl, onvrocaxapvgpl 1 nonucaxapugbl. O6Lwmm
nnaH CTpoeHUst 1 PUIUKO-XMMUYECKME CBOWCTBA YrneBogoB. bumonornyeckue
dyHKkUMM yrnesogoB. Jlnnmgpl. mopodunbHo-rngpodobHbie ceomncTBa. Knaccudum-
Kauma nmnmgoBs. Tpurnuuepugbl, docdonmnumabl, BOCKK, cTepoungpl. brnonornyeckme
dyHKkUMM nnnmgoB. O6wme cBOMCTBA 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 ¢oyHkumm OHK. Bugbl PHK. ®yHkumm PHK B kneTtke. CTpoeHmne mMo-
nekynbl AT®. Makpoaspruyeckme ceasm B monekyne AT®. buonormnyeckme oyHKUNN
ATO®O. BoccTaHOBMEHHbIE MEPEHOCUUKN, X PYyHKUMKM B keTke. CekBeHnpoBaHme
OHK. CTpykTypHasa éuonorusa: bruoxmmMmyeckme n brnodpmandeckme mnccrnegosaHus
cocTaBa M NPOCTPAHCTBEHHOW CTPYKTYPbl 6BMOMOMEKY .

Twnbl KNETOoK: syKapmroTrndeckas 1 npokaprotTmndyeckasa. CTpyKTYPHOPYHKLMN-
OHanbHble 06pazoBaHna KNeTkn. CTpoeHme NpoKapuoTUYeckomn KneTkn. KnetouHas
cTeHKa bakTepun n apxen. OCOBEHHOCTN CTPOEHUS reTeEPOTPOPHOM 1 aBTOTPOD-
HOW MPOKapUOTUYECKKX KNeToK. MeCcTo 1 pofib mpokapumoT B BuoueHo3sax. CTpoe-
He N OGYHKLUMOHMPOBaHME ayKapnoTmyeckomn kneTkun. lNnasmatTuyeckasa membpaHa
(nnasmanemma). CTpykTypa nriasmMaTuyeckom MemeépaHbl. TpaHCropT BeLecTs Je-
pes3 mnrasmMaTuyeckylo MembpaHy: naccusHbi (anddyaus, obnerdyéHHas anoddy-
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 CTEHKMN
pacTteHun, rpmbos. Lintonnasma. LUutosonb. UuTtockeneT. [BmxeHmne umtonnasmobl.
OpraHougbl knetkn. OgHoMeM6b6paHHble OpraHouabl KMEeTKW: SHaoMnasMaTmyeckas
ceTb (OMNC), annapaT [onbaXu, NMM30COMbI, X CTpoeHWe 1 byHKUMKU. Bsanmocesab
OOHOMEMOBPAaHHbIX OpraHomaoB KneTkun. CTpoeHue rpaHynsapHOro peTuKynyma.
CuHTE3 pacTBOPUMbIX 6erkoB. CUHTES KINeToYHbIX MeM6paH. Maaxkui (arpanynsp-
HbI1) @HOOMAasMaTuyeckmin petukynym. CekpetopHaa dyHkUMa annaparta [onba-
XW. TpaHcnopT BewecTB B k1eTke. Bakyonn pacTutenbHbix KeTok. KneTouHbI CoK.
Typrop.

[NMonyaBTOHOMHbIE OpraHouabl KNETKU: MUTOXOHAPWW, nnacTuabl. CTpoeHve v
PYHKUMM MUTOXOHOPWUIN 1 NnacTuva,. [NepBuYHbIe, BTOPUYHbIE M CIOXHbIE NAaCcTVAbI
POTOCUHTEIUPYIOLLKMX BYKAPUOT. XMOopOomiacTbl, XPOMOMNAACTbI, 1ENKOMIACTbI BbIC-
LWMX pacTeHnn. HemembpaHHble opraHounabl Knetkn CTpoeHne 1 GyHKLUN HEMEM-
BpaHHbIX opraHonaoB kKeTkn. Pnéocombl. MukpodunameHTbl. MbllleuHble KIeTKN.



MukpoTpyb60oukn. KnetouHbil LeHTp. CTpoeHre 1 OBUXKXEHUE XIYTUKOB U PECHUYEK.
MukpoTpybouKkM LmTonaasmel. LleHTpuronb. Agpo. O6onouka sgpa, XpoMaTuH, Ka-
pronasma, SapbILKK, X CTpoeHre 1 QYyHKLUMN. AoepHbi 6enKoBbi MaTpuKe. [Npo-
CTPaHCTBEHHOE PacronoXeHne XpoMOCOM B MHTepdasHoM agpe. benkn xpomaTu-
Ha — MUCTOHbI. KneTouHbie BkUeHUda. CpaBHUTENbHAS XapakTepucTuka KeTok
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 XapakTep peakuumn KNeToyHoro metabonmama.
MepMeHTbI, X CTPOEHME, CBONCTBA 1 MexaHn3aM gencteusa. KopepmeHTtbl. OTanumsa
PEepPMEHTOB OT HeOopraHM4YecKkMx kKaTanms3aTopoB. benkum-aktmBaTopbl U 6eKU-
MHIMBUTOPDLI. 3aBMCUMOCTb CKOPOCTU DEePMEHTATMBHbIX peakuM OT pPasfmyHbIX
dakTopoB. [lepBUYHBIN CUHTE3 OpraHM4yeckmx BewecTB B kreTke. DOoToCHMHTES.
CeeToBas 1 TeMHoBasa dasbl. [1pogykTMBHOCTb OoTOCUHTE3A. BrinaHme pasnmnuHbix
$aKkTopOB Ha CKOPOCTb GOTOCUHTE3A. 3HaYeHMe GoToCUHTE3a. XeMocnHTEe3. Pas-
HooB6pasne opraHM3MOB-XEMOCUHTETUKOB: HATPUDULMPYIOWME BaKTEPUI, XXEeNe30-
6akTepum, cepobakTepumn, BOGopoaHble 6akTepUN. SHAYEHME XEMOCUHTE3A.

AHaspobHble opraHunaMbl. Bugbl 6poxkeHua. MNpoayKTbl BPOXEHUS N X UC-
Mofb30BaHMe YenoBeKOM. AHASPOBHbIE MUKPOOPIraHM3Mbl Kak 06bekTbl BUOTEXHO-
nornm 1 Bo3dyguTenmn 6onesHent. ASpobHble OpraHn3Mbl. OTamnbl 9HEPreTUYeCcKoro
obmeHa. [MogrotoBuTenbHbiM aTan. [MMKoNnM3 — 6eCcKMCcCnopogHoe pacuieneHme
FAKO3bl. Bruonormnyeckoe okMcneHne, Unm KNeTovyHoe apixaHme. Ponb MUTOXOHOPUIA
B npoueccax 6uonormyeckoro okmcneHus. Limknmueckme peakumm. OKmMcnmTenbHoe
docoopunmpoBaHme. lNpemmyuiecTtBa aspobHOro Nyt obMeHa BeWecTB nepesq
aHa’pPO6HbIM. ODPEKTUBHOCTb BHEPreTNYECKOro obMeHa.

Peakuuy MaTpuyHoOro cuHtesa. NpuHLMN KOMMIEMEHTAPHOCTU B peakLumax
MaTpUYHOro crHTe3a. Peanmnsaumna HacnegcTBeHHOW nHbopMaunny. ['eHeTundeckmi
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 BocuHTe3a b6ernka. KognposaHme aMMHOKUCIOT. POSib pMboCcoM B BUOCHHTE3E
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 — HekneTouHble GOPMbI XXM3HU 1 ObnuraTHble napasnTbl. CTpoeHne
MPOCTbIX M CIIOXHbIX BUPYCOB, PETPOBMPYCOB, 6bakTeprodaros. BupycHble 3abone-
BaHMA YenoBeka, XXUBOTHbIX, pacTteHun. CIL, COVID-19, counanbHble U MeguumH-
CKuMe Npobnembl.

KneTouHbin Lmkn, ero nepuogpl 1 perynauma. Mitepdasa n mutos. OcobeH-
HOCTW MPOLEeCCOoB, npoTekawwmx B nHTepdase. [logrotoBka KMNeTKM K OENeHUIo.
MpecnHTeTnueckuit (MOCTMUTOTUUYECKNIN), CUHTETUYECKUIA U MOCTCUHTETUYECKNIA
(NnpemuToTUUECKNN) Neprodbl MHTepdasbl. MaTpuuHbii cuHTes OHK — pennvkaums.
MpuHumnbl pennukaummn OHK: koMnneMeHTapHOCTb, MONYyKOHCEPBATUBHbIM 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
XpOMOCOMbl. [leneHne kneTkn — mMmto3. CTagnm MmUTO3a U NPOUCXOAALLME B HUX
npouecchl. Tunbl MUTO3a. KaprokmnHes 1 LMToKnHes. buonormnyeckoe aHavyeHre Mun-
To3a. Perynauma MyuToTHUYeCcKoro uvkna knetku. NporpamMmmpyemas knetoyHasa rm-
6efb — anonTos.
2.30praHnam Kkak buofiormyeckas cuctema.

OpOHOKNEeTOYHbIe, KONOHMAarIbHblE, MHOMOKETOYHbIE OPraHM3Mbl M MHOIOTKa-
HeBble opraHnambl. DoOpPMbl Pa3MHOXEHUA OpraHn3MoB: 6ecrionoe (Bkoyasa Bere-
TaTMBHOE) M nososoe. Buapl 6ecrnonoro pasMHOXEHUs: MoYKoBaHue, Criopynaums,
dparMeHTauus, KnoHmposaHme. [lonosoe pasmMHoXxeHue. [lonosble KeTku, Un ra-
MeTbl. Meinos. Ctagumn menosa. NoBegeHre XxpoMocoM B Menose. 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 PasBUTME MNOMOBbIX KNeTok. CnepmaTore-
He3 n ooreHes. CTpoeHne NonoBbixX kKeTok. ONnogoTBOpeEHUE 1 SMBPHOHarbHOe
pasBUTME XUBOTHbIX. CNOCO6bl ONNOOOTBOPEHUS: HAPYXHOE, BHYTpeHHee. [NapTe-
HOreHes.

NHouBuaoyanoHoe passutne opraHuamos (oHToreHes). Ctagum smépuore-
He3a XUBOTHbIX (Ha NpuMepe narywkn). dpoéneHne. Tunbl gpobneHns. Oco6eHHo-
CTW OPO6MeHnsa y MrekonuTalowmx. 3apoabiuesble NucTkn (racTpynsaums). 3aknag-
Ka OpraHoB M TKaHen U3 3apoapblleBbixX MCTKOB. B3anMHoe BAvsaHME yacTen pas-
BMBaloLlerocs 3apodbiwa (aM6proHanbHas MHOYKLUMS ). 3aknaaka nnaHa CTpoeHns
XXMBOTHOIMO Kak pe3yfbTaT MepapXxmyeckmx B3ammMoOencTBuM reHoB. BrvaHue Ha
SMOBPUOHArIbHOE Pa3BUTME Pa3MYHbIX GakTOPOB OKpy>Katowemn cpedbl. PocT u pas-
BUTUE XMBOTHbIX. [TocTaMbproHanbHbi mepuog,. NpaMoe n HenmpamMoe pasBuTre.
PasButne ¢ MetaMopdPpo30M y 6eCnNO3BOHOYHbBIX N MO3BOHOYHbIX XXMBOTHbIX. Brono-
rMYecKoe 3HaYeHne NPSMoro 1 HeENPSAMOro PasBuUTKSA, UX PACPOCTPaHeHe B Npu-
poge. Tvnbl pocTa XMUBOTHbIX. DaKTopbl Perynaumm pocTa XMUBOTHbIX 1 YeroBeka.
Ctagmm nocToMB6pUOHANbHOrO PasBUTUS Y XXUBOTHbIX 1 YyenoBeka. [lepunoabl OHTO-
reHesa JyenoBeka. PasMHOXeHne un pasButre pacTteHun. [ametoduT 1 cnopoduT.
Meros B XU3HEHHOM LuKe pacTteHnn. ObpasoBaHmMe Crop B NpoLecce Menosa.
fameToreHes y pacteHmn. OnnogoTBOPEHMNE U PA3BUTME PACTUTENMbHbBIX OpPraHmn3-
MOB. [1BOMHOE OMNogOTBOPEHME Y LUIBETKOBbIX pacTeHmnn. O6pasoBaHne 1 passutre
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 NPU3HAKWN, AOMUHAHTHbLIU U PELLECCUBHbIN MPU3HAaK, FrOMO3UroTa, re-
TEpPO3UroTa, YncTasa NrHUs, rmépugbl, reHoTmn, deHoTmn. OCHOBHbIE METOAbl MreHe-
TUKWN: TMBPULOONOINYECKUN, LIMTOMOMMYECKMIN, MOMEKYNAPHO-reHeTUYeCcknn MoHo-
rmbpungHoe ckpelLmBaHue. [NepBbit 3aKkoH MeHaensa — 3akoH eanHoobpasns rmépu-
00B MepBoOro nokoneHus. lNpasmno goMmrHupoBaHua. BTtopon 3akoH MeHoens — 3a-
KOH pacLienneHnsa npmuaHakos. LlnTtonornyeckme oCHOBbl MOHOMMBPUOHOMO CKpe-
wmBaHus. ['Mnotesa 4MCTOTbl raMeT. AHanuaupylollee ckpewmBaHme. [pomexxy-
TOUHbIN XapakTep HacnegoBaHud. PacluenneHme npmusaHakoB Npu HEMOSTHOM OOMU-



HUpoBaHuW. [durmbpmngHoe ckpeuwmBaHme. Tpetn 3akoH MeHgensa — 3akoH He3a-
BMCMMOIO HacnegoBaHusa Mpu3HakoB. LlnTonormyeckme OCHOBbI OUrMBPUOHOrO
ckpewmBaHusa. CuenneHHoe HacrnegoBaHue npuaHakos. PaboTel T. MopraHa. Cuen-
NeHHoe HacnegoBaHe reHoB, HapYLWeHWe CUenmeHns Mexay reHamm. XpoMoCOM-
Hasa Teopust HAceaCcTBEHHOCTU. [eHeTuka nona. XpOMOCOMHbIM MexaHU3M onpe-
geneHnsa nona. AyToCOMbl 1 MOSIOBblE XPOMOCOMbI. [[OMOraMeTHbIN U reTeporamMmeT-
Hbl NOs. FeHeTn4ecKkas CTPYKTypa MoMoBbIX XPOMOCOM. HacrnegoBaHme NpmM3HaKkos,
cuenneHHbIX ¢ NonoMm. [eHOTUN Kak uenocTtHasa cuctema. lNnenoTponma — 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
peakuMmn npusHaka. BapuraumoHHbin pag 1 BapuaunoHHaa 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-
LMOHHOCTATUCTMYECKUN, MOomeKynapHo-reHeTndeckmin. CoBpeMeHHoe ornpegerne-
HVEe reHOTMNa: MOSTHONFEHOMHOE CEKBEHUPOBAHME, FEHOTUMNMUPOBAaHME, B TOM UYMCTIe C
nomoubto MNLLP-aHannza. [lomecTmkaumsa n cenekuma. 3apoxkageHme cenekumm m go-
MecTukaunm. YueHmne H.W. BaBmnoBa 0 LeHTpax NporCXOXaeHUa 1 MHOroobpasus
KYNbTYPHbIX pacTeHnn. Ponb cenekumm B cCO3gaHny COPTOB PaCTEHMI U MOpPOoL, XMn-
BOTHbIX. COopT, Nnopoaa, wraMm. 3aKoH FOMOJSIOrMYEeCKMX PAOgoB B HACNeacTBEHHOM
nameHumBocTn H./. BaBmnoBa, ero aHadeHve gnisa cenekumoHHom paboTbl. MeToapl
cenekyMoHHOM paboTbl. VICKyCCTBEHHbIM OTOOP: MAaCCOBbIM M MHOVMBUOYASbHbIN.
OTanbl KOMBUHAaLMOHHOW cenekunn. VicnbitaHme nponssoguTenen no rnoToOMCTBY.
OT60p MO reHOTMMNY C MOMOLLbIO OLEHKM PEeHOTUMA MOTOMCTBA M OTEOP MO FreHOTUNY
c nomoubto aHanmzaa [OHK. VickycCTBEHHbIM MyTareHesa Kak MeTod CenekumnmoHHOMN
paboTbl. PaoraumnoHHbIA U XMMUYECKMIN MyTareHea Kak MCTOYHWK MyTaunn y Kynb-
TYPHbIX OPM OpraHmamMoB. VIcnonb3oBaHMe reHOMHOIro pegakTUpoBaHUS U MeTO-
00B pekoMbuHaHTHbIX OHK onga nonyyeHmsa ncxogHoro Matepuana ansa cenekumn.
[NMonyuyeHune nonunnovgosB. BHyTpuBuMooBas rmnbpugmsaumnsa. brnvskoponcrteseHHoe
ckpelwmBaHue, Unm MHepUanHr. HepoacTBeHHOE ckpellmBaHue, Ui ayTopuaviHr.
feTepo3nc 1 ero NpuYKHbl. Vicnonb3oBaHue reteposnca B cenekumm. OTganéHHas



rmbpuamnsaumsa. lNpeogoneHmne 6ecnnogmsa MexBugoBbix rmbpurgoB. [JoCcTukeHus
cenekumm pacTeHun 1 XMBOTHbIX. O6bEeKTbl, NCMOMNb3yeMble B BMOTEXHONOMUN, —
KNEeTOYHbIE N TKaHEBbIe KYfbTypPbl, MUKPOOPIraHM3Mbl, UX XapakTepucTuka. Tpagu-
LMOHHAas BUOTEXHOMOIMS: xnebonedyeHme, nomyyYyeHmne KUCIOMOSIOYHbIX NPOLYKTOB,
BMHogenme. Mmkpobumnonormyeckni CUHTES.

2.4 CnctemMa n MHoroobpasye opraHmM4eckoro Mmpa.

Buonormnyeckoe pasHoobpasue opraHnamMoB. CoBpeMeHHas cuctema opra-
HM4yeckoro mupa. lNpuHumnel Knaccundowrkaumm opraHmnamMmoB. OCHOBHblE cUCTEMATU-
yeckme rpynnbl opraHnamoB. OCOBEHHOCTU CTPOEHUS U XKU3HEQEATENbHOCTM OOHO-
KNEeTOYHbIX OpraHmM3moB. bakTepumn, apxen, OQGHOKNETOYHbIE MPUBbI, OQHOKETOYHbIE
BOOOPOCN, Aapyrmne npoTucTbl. KonoHuanbHble opraHmaMmbl. [ABrm>XKeHune ogHokne-
TOYHbIX OPraHM3MOB: aMEbonaHoe, XIryTUKOBOE, peCHUYHoe. 3alwmTta y ogHoKIe-
TOYHbIX OPraHM3MoB. PasgpakmMocCTb Yy OOHOKIETOYHbIX OPraH3MOB. TakCUChI.

MHoOrokneTouHble pacTteHus. BaarMocBasb YacTer MHOMOKNETOYHOrO opra-
HM3Ma. TKaHu, opraHbl U CUCTEMbI OPraHOB MHOIMOK/1eTOYHOro opraHmama. Opra-
HM3M KaK eguHoe Lenoe. TkaHy pacTeHUn. Tunbl paCTUTENbHbIX TKaHen: obpasoBa-
TernbHas, NMoOKPOBHas, MPoBOgALLAaa, OCHOBHAaA, MexaHundeckas. OCO6eHHOCTU CTPO-
eHUnA, PYHKLMIN 1 paCronoXeHa TKaHeW B OpraHax pacTeHuI.

BeretaTvBHblie 1 reHepaTmBHble OpraHbl pacTeHnn. OyHKLMN OPraHoB U CU-
cTem opraHoB. Kapkac pacteHun. [ABr>XKeHne MHOrokKneTouYHbIX PpacTeHMN: TPOMmM3-
Mbl 1 HACTUW. [lornoLeHmne BoObl, YriekKMCcroro ra3a 1 MMHepasbHbIX BELWECTB pac-
TeHnammn. [bixaHune pacTteHnn. Ounddysuma raloB depes MOBEPXHOCTb KIEeTKM.
TpaHCcnopTHbIE CUCTEMBI pacTeHun. BoigeneHne y pacteHnii. 3awmta y MHOrokse-
TO4YHbIX pacTeHun. Kytnkyna. Cpegcrtea NacCMBHOWM U XMMUYECKOW 3alnTbl. PUTOH-
umapbl. PasgpaXnMocTb 1 perynsaumnsa y opraHM3mMoB. PasgpaknMocTb U perynaums y
MHOIOKETOUYHbIX PACTEHUN.

MHOroKkneTouHble XMBOTHbIE. B3anMocBA3b YacTer MHOMOKIETOYHOrO Op-
raHn3ma. TkaHu, opraHbl U CUCTEMbI OPraHOB MHOIMOK/1IETOYHOro opraHmama. Opra-
HM3M Kak eguHoe uenoe. FloMmeocTas. TkaHu XXUBOTHbIX 1 YenoBeka. Tumbl XXNBOTHbIX
TKaHen: anutenuanbHasa, coeguHuTeNbHas, MblwedHas, HepBHaa. OcobeHHOCTU
CTPOEHUS, PYHKLNM N PACMONOXEHNS TKaHEW B OpraHax >XUBOTHbIX.

OpraHbl 1 CUCTEMbI OPraHOB XUBOTHbIX. DYHKLMM OPraHoB 1 CUCTEM opra-
HoB. Onopa Tena opraHmamoB. CkeneTbl OOHOKIETOYHbBIX U MHOFOKMETOYHbIX XXU-
BOTHbIX. HAPY>XHbIN 1 BHYTPeHHUIN ckeneT. CTpoeHue 1 TUMbl COeaQnHEHS KOCTEN.
[BV>XXEeHMEe MHOrOKNETOUHbIX XUBOTHbIX. [TMTaHMe XMBOTHbIX. [MnTaHe MO3BOHOY-
HbIX XMBOTHbIX. [bixaHne >XnBoTHbIX. KoXXKHOe apixaHuve. XKabepHoe 1 NEroyHoe Obl-
xaHue. [dbixaHne MO3BOHOYHbIX XXMBOTHbIX. OBOMIOLMOHHOE YCOXHEHNE CTPOEHUSA
NErknx MO3BOHOUYHbBIX XXUBOTHbIX. [lbixaTenbHaa cuctemMa yenoseka. MexaHnm3aM BeH-
TUAAUMN NEMKMX Y MTUL U MAeKonuTalwmx. TpaHCnopT BELWECTB Yy OpPraHn3MOB.
TpaHCnopT BELWLECTB Y XUBOTHbIX. KpoBeHOCHas cuctema un e€ opraHbl. KpoBeHoc-
Has CMCTeMa MO3BOHOYHbIX XUBOTHbIX. Kpyrn KpoBoo6palleHns. OBOMOUMOHHbIE
YCMNOXHEHUS CTPOEHUS KPOBEHOCHOW CUCTEMbI MO3BOHOYHbIX XMBOTHbIX. Bbloene-
HMe y opraHmaMoB. BoigeneHune y xumBoTHbIX. CokpaTuTenbHble Bakyonu. OpraHbi
BbliaeneHusa. Cea3b MOMOCTY Tena C KPOBEHOCHOW W BbIAENMUTENMbHOWM CUCTEMAaMU.
BbloeneHmne y MO3BOHOUHbIX XXMBOTHbIX. 3aLlLMTa Y MHOMOKIETOUHbIX XMBOTHbIX. [1O-



KPOBbI U MX MPOU3BOAHbIE. PasgpaXXMMoCTb U perynaums y opraHmamoB. Pasgpa-
XXUMOCTb Y OOQHOKMETOUYHbIX OPraHM3MOoB. TakCuchl. PasgpakuMoCTb 1 perynaums y
MHOIOKEeTOUHbIX pacTeHnn. POCTOBbIE BelecTBa 1 MX 3HaYeHne. HepBHasa cucTte-
Ma 1 pednekTopHas perynaumsa y MHOMOKNETOUHbIX XXUBOTHbIX. HepBHas cuctemMa um
€€ oTAebl. OBOMIOUMOHHOE YCNOXHEHWME CTPOEHUSA HEPBHOW CUCTEMbI Y XXUBOTHbIX.

2.5 OpraHmam yenoBeka n ero 3gopoBbe.

OpraHbl 1 cucTeMbl opraHoB 4YenoBeka. OToenbl rofIOBHONO MO3ra Mo3BO-
HOUHbIX XVBOTHbIX. Pedriekc n pedpnektopHas ayra. besycrioBHble 1 yCNoBHbIE pe-
dnekcobl. ['ymMopanbHasa perynaumsa 1 9HOOKPUHHAS CUCTEMA XMBOTHbBIX M YernoBeka.
>Kenesbl aHOOKPUHHOW CUCTEMbI U UX FOPMOHDI. [lencTBre ropMoHoB. BsanMmocBsasb
HEPBHOW 1 BHOOKPUHHOW cucTeM. [mnoTtanamo-rmnodumsapHas cuctema. Pednekc n
pedrekTopHaa ayra. besycrioBHble 1 YCrIOBHblE pedrieKChbil.

3awmTa opraHmama oT 6onesHen. ViMmyHHas cucTema dyenoBeka. KneTtou-
HbI 1 FyMOparbHbI MMMYHUTET. BpoXXaEHHbIM, MPUOBPEeTEHHbBIN cneundmnyeckmnm
MMMYHUTET. Teopus KnoHanbHo-cenekTneHoro nMmyHuteta (M.Opnux, ®.M.BepHer,
C.ToHerasa). BocnanuTesnbHbie OTBETbl OPraHM3MoB. Porb BPOXKAEHHOMO UMMYHU-
TeTa B pasBUTUUN CUCTEMHbIX 3a601eBaHUN.

KpoBeHocHasa cuctema n eé€ opradbl. Cepaue, KPOBEHOCHbIE COCYAbl U
KpoBb. Kpyrn kpoBoobpaleHusa. PaboTa cepaua v eé perynaumus.

HbixaHne yenoseka. uddysna raszoB yepes NnoBepxHOCTb kKeTku. [bixa-
TernbHasa cuctemMa yenoseka. [bixaTenbHaa noBepxHOCTb. Perynaums gbixanus. Obi-
XaTenbHble O6bEMbI.

MNuweBapuTenbHaa cuctema denoseka. OToensl NMUWEBAPUTENBHOIO Tpak-
Ta. MNnweBapuTenbHble >Xeneabl. BHYyTpMNONoCTHOE U BHYTPUKIETOYHOE MyLLEBA-
peHue.

[MOKPOBbI U X MPOV3BOOHbIE.

OpraHbl BbligeneHua. lNoukn. CTpoeHmne n dyHKUMOHMpOBaHMe HedppoHa.
DunbTpaums, cekpeunsa n obpaTHoOe BCacbiBaHME Kak MexaH13Mbl paboTbl OpraHoB
BbigeneHusa. ObpasoBaHmne MOUM y YenoBeka.

[Br>KeHne yenoBeka: MbileyHasa cnctema. CkeneTHble MbllLbl U UX padoTa.
CTpoeHme 1 TUnbl COegUHEHMS KOCTEW.

2.6 Teopwusa sonounn. Passntme XXnsHm Ha 3emMne.

OBonoumoHHaa Teopusa Y. dapsuHa. [Mpegnochinkm BO3HUKHOBEHUSA OapPBU-
Hu3Ma. Xn3Hb 1 HaydHasa geatenbHocTb Y. [dapsuHa. [BrkyLimne Curbl 3BOMOLMN
BugoB no Y. HdapsuHy (BbicOKas WMHTEHCUMBHOCTb PAa3MHOXEHUS OpPraHu3MOosB,
HacneocTBEeHHas UBMEHUYMBOCTb, 60pbba 3a CyLeCcTBOBaHME, ECTECTBEHHbIN U UC-
KyCCTBEeHHbIN 0oT60p). OdopmneHne cuHTeTudeckom Teopumn ssomoumn (CTO).
HewntpanbHaa Teopusa asonounmn. CoBpeMeHHasa 9BOMIOLMOHHAA bronormnsa. 3Hade-
HME SBOSIIOUMOHHOW Teopunn B GOPMUPOBAHUN €CTECTBEHHOHAYYHOW KapTVHbI MU-
pa.

MNonynauma kak snemMeHTapHasa eguHmMua sponouny. CoBpeMeHHble MeToabl
OLLEHKWM MEHETUYECKOro pasHoo6bpasunsa 1 CTPYKTYpbl nonynauni. MiameHeHne reHo-
doHOa monynaumMm Kak df1eMeHTapHOE 3BOSMIOLUMOHHOE aBMNeHMe. 3akOoH reHeTuye-
ckoro pasHoBecua [x. Xapaw, B. BanH6epra. OnemeHTtapHble pakTopbl (OBrxKyLme
cunbl) aBonouMK. MyTaumoHHbIn npouecc. KoMBuHaTuBHas M3MeHUYnBOCTb. Opeind



FEHOB — Clly4YanHble HeHanpasBreHHble M3MEHEHMS YaCTOoT annenen B nonynaumax.
OdodekT ocHoaTensa. Murpauun. Msonauma nonynsaumit: reorpacdudeckas (npo-
cTpaHcTBeHHas), 6uonorndeckas (penpopyktmeHas). EcTecTBeHHbIl OT60p —
HanpaBnawwmn dakTop aBonoumnn. GopMbl €CTECTBEHHOMO OTHOoOpPA: AOBVXKYLLNN,
CTabUNU3VPYoLWMI, paspbialowmin (An3pynTreHbIn). NMonoson oTéop. MNprcrnocob-
NEeHHOCTb OPraHM3MOB Kak pesyrbTaT MUKPOIBOMOUMN. BO3HMKHOBEHME NPUCHO-
cobrneHunn y opraHmamMoB. ApoMopdo3bl U ngmoagantaunn. NprmMepbl Nprucnocob-
neHnn y opraHmamoB. OTHOCUTENbHOCTb MPUCNOCOBMIEHHOCTM opraHmnamoB. Bug,
ero Kputepumn mn cTpykTypa. BupoobpasoBaHme Kak pe3yrnbTaT MUKPOIBOMIOLMUN.
N3onauma — knoyeBon dakTop BMAaoobpaszoBaHUN. [yTr 1 cnocobbl BMaoo6pas3o-
BaHus: annonaTtpuyeckoe (reorpaduyeckoe), cumnatpudeckoe (akonormyeckoe),
«MrHoBeHHoe» (nmonunnongusauuns, rnépuansaums). LanTenbHOCTb 9BOMOLMOHHbBIX
npoueccoB. MexaHn3Mbl GopMMPOBaHMA BUOMNOMMYECKOro pasHoobpasnd. Porb
SBOMOLMOHHOM BUOOrnn B paspaboTke Hay4YHbIX METOO0B COXpaHeHsa BUopas3Ho-
o6pasna. MMKpPO3IBOMIOUMA N KOSBOMIOUUS NapasmToB U UX XOo3seB. MexaHn3Mbl
POPMUPOBAHUSA YCTONUYMBOCTU K aHTUBUNOTMKAM U CMOCO6bl 60PbObI C HEW.

MeTogpl n3yyeHnsa MakposBonouny. [NaneoHTonornyeckme MeTogpl nay4de-
HUA aBomounn. INepexogHblie GopMbl U pUoreHeTndYeckmne pagbl opraHmamos. bro-
reorpaduyeckme MetTodpl naydyeHus aponoumm. CpaBHeHmne dnopbl  dayHbl MaTe-
PUKOB N OCTPOBOB. broreorpadunyeckume obnactm 3emnu. Bugbl-aHOEMUKN 1 penmnK-
Tbl. OMBpPUONOrNYeckme 1 CpaBHUTENbHO-MOPdOIOrndYeckre MeToabl U3y4deHUs
aponouUnn. 'eHeTnyeckme MexaH3Mbl SBOMIOLMUN OHTOreHe3a 1 NosiBeHMs 9BOSO-
LIMOHHbIX HOBLUECTB. [[OMOMOrMYHbIE N aHanornyHble opraHbl. PyayMeHTapHble op-
raHbl U aTtaBM3Mbl. MonekynsapHO-reHeTn4ecke, BMoxmMMmyecke 1m MaTteMaTmye-
CKMe MeTofbl n3ydeHusa sponoumn. oMmonormyHble reHbl. COBpeMEHHbIE MeToabl
NOCTPOEHUNS PUNOreHeTUYeCcKkmx gepeBbeB. XPOMOCOMHbIE MyTaLMnU 1 3BOMIOLMS
reHomoB. O6lme 3akoHoMepHocTu (Npasuna) ssonounn. Heo6paTrMOCTb 2BOSO-
umn. AganTmeHasa paguaumsa. HepaBHOMEPHOCTb TEMMOB 9BOMIOLMN.

HayuHble rmmnoTesbl MPOUCXOXKOEHUS XN3HM Ha 3eMe. AbnoreHes mn naHc-
nepmus. [JoHay4dHble NpeacTaBneHnsa O 3apoxaeHun xmsHu (kpeaumoHnsm). Funo-
Te3a MOCTOSHHOIrO CaMO3apPOXKOEHUSA XXU3HWM 11 €€ ONPOBEP>XKEHME OMblITamMm ®.
Peow, 1. CnannaHuanw, J1. MNMacTtepa. NporcxoxageHue xmnsHm n actpobuonormsa. Oc-
HOBHbIE BTamnbl HeopraHudyeckon ssonounn. MnaHetapHaa (reonorvyeckas) 9Bo-
moumsa. XmMmyeckas aBoounsa. ABUOreHHbI CUHTE3 OpraHMYecKkrx BeELLeCTB K3
HeopraHmndyeckux. OmbiT C. Munnepa u . lOpu. O6pazoBaHme MONIMMEPOB U3 MOHO-
MepoB. KoauepsaTHaa runotesa A.W. OnapuHa, rmnoTesa nepBrYHOro tynboHa [1x.
XonpgevHa, reHeTudeckas runotesa . Ménnepa. Pneoaumsbl (T. Yek) n runoTesa
«mumpa PHK» Y. FTmnéepta. ®opmMupoBaHme MemMbpaH 1 BO3HMKHOBEHME NPOTOKET-
k. VicTopua 3emMnu n Mmetodbl €€ n3ydeHus. Vickonaemble opraHnyeckme ocTaTKu.
feoxpoHonorua n eé metoapl. OTHOCUTENbHAA 1 abCconoTHAA reoxpoHonorus. 'eo-
XPOHOMornmyeckas LKarna: 90Hbl, 3pbl, Nepunobl, ArNoxn. HavanbHble aTanbl opraHM-
yeckon sonounn. lNogeneHne n 3BoMUMA NEPBbIX KIETOK. OBoMouna Metabo-
nmnama. BosHrkHOBEHKE NepBbIX 3KoCcUCTEM. COBPEMEHHbIE MMKPOBHbIE BUOMMIEHKN
Kak aHasmor nepsbix Ha 3emMrne coobuecTtB. CTpoMaTonnTbl. [MpokapuoTbl 1 3ykapu-
oTbl. MpouncxoxaeHne aykapuoT (CUMBuoreHes). JBOMOLMOHHOE MPOUCXOXOEHE



BUPYCOB. [TponcxoxgeHmne MHOroKIEeTOYHbIX OpraHn3mMoB. Bo3HMKHOBEHME OCHOB-
HbIX FPYMNMN MHOMOKMETOYHbIX OpraHmamoB. OCHOBHbIE 3Tarbl 9BOMIOLUMN BbICLUMX
pacteHn. OCHOBHble apoMopdO3bl pacTeHnin. Boixon pacteHnn Ha cywy. [Noasne-
HME CMOPOBbIX PacTeHUN 1 3aBoeBaHre MK cylwmn. CemMeHHble pacTeHus. Npownc-
XOXOEHME LBEeTKOBbIX pacTeHun. OCHOBHbIE aTarbl 9BOMIOLMM XVMBOTHOMO Mupa.
OcHoBHble apoMopdO3bl XMBOTHbIX. BeHackasa dayHa. KemMbpumnckmii B3pbiB — MOAB-
neHve coBpeMEHHbIX TUMNOB. [NepBble XOpaoBble XMBOTHbIE. XXKM3Hb B BOAe. OBOMIO-
LMS MO3BOHOYHbIX. [TpomncxoxgeHne amonbnm n pentunun. lNpomncxoxpgeHre mne-
KonmmTatlowmx 1 ntuu. MNpuHumn knoyesoro apomopdosa. OcBoeHre 6eCrno3BOHOY-
HbIMU N MO3BOHOYHbBIMU XMBOTHbIMU CYLLN. PasBntme XnsHm Ha 3emre no spam u
neprogam: apxeu, MpoTepo30un, N N1eo30r, Me3o3ou, kanHoson. ObLas xapakTepu-
cTuKa KrmmaTa U reoriormyeckmx npoueccos. [1os neHne n pacuBeT xapakTepHbIX
opraHmaMoB. YrrneobpasoBaHue: ero yCrnoBus 1 BAMSHME Ha ra30Bbii COCTaB aTMo-
cdepbl. MaccoBble BbIMUPAaHUS — 3KOMOrmyeckme Kpmnaucol npowwioro. MNpuymHbl n
CNeacTBMs MAcCCOBbIX BbiMMpPaHUN. COBPEMEHHbBIM 3KOMOrMYecKnn Kpusunc, ero
OCOBEHHOCTMW.

Pasgenbl v 3agadyn aHTpononorun. Metogbl aHTpononoruy. CtaHoBneHme
npencTtaBneHnn O npoucxoxgeHuy denoBeka. COBpPEMEHHbIE HayyHble TEeOopUN.
CxoacTBO YenoBeka C XMBOTHbIMU. CrcTeMaTnyeckoe nonoxeHve yenoseka. Cau-
OeTenbCTBa CXOACTBa YernoBeka C XMBOTHbIMU: CPaBHUTENbHO-MOPdOIOrmyeckme,
amMbpuonormyeckne, pmanonorobrnoxmmMmmieckme, nosegeHdeckme. OTnmumsa Jyeno-
BEKa OT XMBOTHbIX. [1pgMOxoxgeHne 1 KOMMMAEKC CBA3AHHbIX C HUM MPU3HAaKOB.
PasButre romoBHOrO MO3ra U BTOPOW CUMHANbHOW CUCTEMbI. [OBUXKyLLUME CUsbl
(dbakTOopbl) aHTpPOMNoOreHesa: 6ronorndeckmne, coumanbHble. CoOoTHOLWEHME 61OMorn-
YEeCKUMX U coumanbHbix ¢akTopoB B aHTponoreHede. OCHOBHblE CTaOMM aHTponore-
He3a. ABCTpanonmMTekmn — OABYyHOIrMe nNpegku nogen. Yenosek ymernbin, nepsble N3ro-
TOBEHUS opyaun Tpyaa. HYenoBek NpaMoxogauwmin 1 NepBbiv BbiIXoq, Nogen 3a npe-
nenbl Abpurkin. Yenosek rergenbbeprcknii — obLwm Npeaok HeaHaepTanbCKoro Je-
noBeka 1 yenoBeka paldyMHoro. Yenosek HeaHOepPTanbCKMN Kak BUA, MOAEN XOnoa-
HOro knmmaTta. YenoBek pasyMHbI COBPEMEHHOIMO TUME, OEHNCOBCKUN YESI0OBEK,
OCBOEHME KOHTUHEHTOB 3a npepenamm Adbpukn. OBOMKOLUA COBPEMEHHOIO Yesno-
Beka. EcTecTBeHHbIM OTOOP B nmonynaumax yenoseka. MyTalMOHHbIV NpoLecc 1 no-
nmmop®dmaMm. MNonynsaumMoHHbIe BOMHbI, Apend reHos, Murpaumsa 1 «addekT ocHoBa-
Tens» B NONynsumMax COBPEMEHHOIO YenoBeka. Yenoseyeckue pachol. [ToHaTre o pa-
ce. Borblne pacbl: eBporneovaHas (eBpasnnickan), aBcTpasno-HerpomoHas (oxksa-
TopuanbHasa), MoHronoungHas (asmatcko-amepukaHckan). Bpema n nytn paccene-
HWS YenoBeka Nno nnaHeTe. EQMHCTBO yenoBedecknx pac. HayyHas HecocToaTE Mb-
HOCTb pacmama. [NpncnocobIeHHOCTb YenoBeKa K PasHbiM YCIOBUAM OKPY>KaloLen
cpeppl. BnnaHme reorpadunueckon cpenbl 1 gpenda reHoB Ha Mopdoormio n du-
3OO0 YenoBeka

2.7 OKOCUCTEMDI M MPUCYLLME MM 3aKOHOMEPHOCTW.

Pasgenbl 1 3agaun akonormm. Ceagb 9KOMOrMm C opyrumMm Haykamm. MeTogpl
akonoruu. Nonesble HabNAEHNA. OKCNEPUMEHTbI B 9KOIOMMU: MPUPOLHbIE U nabo-
paTtopHble. MogenupoBaHe B 9KOMOrun. MOHUTOPUHE OKpy>XXatolwen cpepfbl: fo-
KarbHbIW, permoHabHbIV 1 FNo6arbHbIN.



Okonornyeckme ¢akTopbl M 3aKOHOMEPHOCTU UXx gencteus. Knaccuduka-
LS SKOOrm4yeckmx GakTopoB: abnotTndeckme, broTmyeckme, aHTponoreHHole. O6-
e 3aKOHOMEPHOCTU AENCTBUS 9KoMormdeckmx paxktopos. Mpasumno MuHnmyma (K.
Lnpenrensb, tO. NTn6ux). TonepaHTHOCTb. OBPUBUMOHTHbIE M CTEHOBUMOHTHbIE opra-
HM3Mbl. ABroTmnyeckme pakTopbl. CBET Kak akonormyeckmn paktop. encteme pas-
HbIX Y4aCTKOB COMMTHEYHOr0 CrneKkTpa Ha OpraHm3Mbl. QKONOrMYecKkme rpynnbl pacTe-
HUN 1 XXMBOTHBIX MO OTHOLWEHMIO K cBeTYy. CurHanbHasa porb ceeta. DoToneprnogmnam.
TemMnepaTypa Kak akonormyecknn daktop. [Jencrtame TeMnepaTypbl HA OPraHn3Mbl.
[MoONKNNOTEPMHbIE 1 FOMONOTEPMHbBIE OPraHN3Mbl. OBPUTEPMHbBIE M CTEHOTEPMHbIE
opraHunambl. BnaxkHocTb Kak akonormyeckun dakTop. NprcnocobneHnsa pacteHnm K
nogaep>kaHunio BogHoro 6anaHca. Knaccudumkaumsa pacTeHmi No OTHOLLEHUIO K BO-
oe. lNprcnocobnenHnsa XXMBOTHbIX K MBMEHEHUI0 BOOHOro pexxmnma. Cpenbl 06UTaHUS
OpraHM3MoB: BOgHas, Ha3eMHO-BO34yLLUHas, MoYBeHHas, rnybrHHasa nognoyYBeHHas,
BHyTpuropraHmnamMmeHHasa. Orsmko-xmMmyeckme oCobeHHOCTU cpen obuTaHusa opra-
HU3MOB. [NprcrnocobneHns opraHM3amMoB K XXM3HW B pasHbix cpepax. bnonormyeckme
PUTMbI. BHeWwHMe n BHyTpeHHUE pyTMbl. CyTOUYHbIE U rOgVYHbIE PUTMbI. [TprUcnoco6-
NMEHHOCTb OPraHM3MoOB K CE30HHbIM U3MEHEHVSAM YCNOBUN XU3HU. XKUSHEHHbIE
dopMbl opraHn3mMoB. NoHaTME 0 XXn3HeHHOM dopmMme. XKN3HEHHbIE GOPMbl PACTEHWI:
OepeBbs, KYCTapHWKW, KYCTapPHWYKKM, MHOMOMEeTHWME TpaBbl, OOQHOMETHME TpaBsbl.
XKnsHeHHble GOPMbI XXMBOTHbIX: FTMAPOBMNOHTbI, FEOBUNOHTbI, a2P06MOHTbI. OCOBEHHO-
CTW CTPOEHUS N 0Bpasa XM3HW. broTrnueckme daxkTopsbl. Brabl 6MOoTUYECKUX B3aun-
MOOENCTBUIN: KOHKYPEHUUS, XULLHMYECTBO, CMMBMO3 U ero ¢opMbl. [MapasnTtmam, Ko-
onepauus, MyTyannam, KoMmeHcanam (KBapTUpaHTCTBO, Hax/ebHMYecTBo). He-
Tpodburueckme BaanmMopenctama (Tonmndeckme, boprdeckme, babpurdeckme). 3Have-
HMe BMOTUYECKNX B3aMMOOENCTBUI O/19 CYLLECTBOBAHMS OPraHr3MOB B cpefe obu-
TaHus. MNprHUMM KOHKYPEHTHOMO UCKITIOYEHMUS.

Okonornyeckme xapakTepucTuky nonynauun. MNonynaumsa Kak éuonormnde-
ckas cuctemMa. Ponb HEOQHOPOOHOCTU cpefbl, PU3nYeckmnx 6apbepoB M OCOBEHHO-
cTen 6uonorvy BuaoB B GOpPMMPOBaHUM MPOCTPAHCTBEHHOW CTPYKTYPbl MOMysis-
umn. OCHOBHblE MokasaTenu Monynaunm: YMCNEHHOCTb, MIOTHOCTb, BO3pacTHasa U
nonoBas CTPyKTYypa, poOXKO4aeMOCTb, MPUPOCT, TEMM POCTa, CMEPTHOCTb, MUrPaLUS.
Okonornyeckasa cTpykTtypa nonynsuun. OueHka 4mcneHHocTu nonynsuun. JuHa-
MUKa nonynaumm n eé perynsauma. brnotnyecknin moteHuyman nonynauvn. Mogenu-
poBaHue OnHaMuvky nonynauny. Kpmeble pocTta YMcneHHoCTy nonynaunn. Kpmsbie
Bb>XXKMBaHUA. Perynaums 4ncneHHoCcTr nonynaunii: posib ¢akTopoB, 3aBUCALLNX U He
3aBUCALLMX OT MMOTHOCTW. Okomorudeckne ctpaterum supos (r- u KeTtpartervn).
[MoHATMe 06 sKkonormyeckom Huwe Bumaa. MectoobuTaHme. MHoromMepHas Mogerb
akonormnyeckon Huwm [Ix.W. XatumHcoHa. PasamMmepbl aKonormyeckom Huwn. NoTteH-
umanbHaa 1 peanuaoBaHHas HUWwK. Bupg kak cuctema nonynauuv. Apeans BUOOB.
Buobl 1 X XXM3HEHHblE cTpaTermm. 3aKkOHOMEPHOCTU MOBEOEHUSA M MUMPALUN XKU-
BOTHbIX. BUuonornyeckme nHBasunm 4y>KepoaHbix BUOOB.

CoobuwecTtBa opraHnamMoB. broueHos 1 ero cTpykTypa. CBa3m mexpay opra-
HM3MaMK B BMoLieHo3e. dkocmncTemMa Kak oTkpbiTas cuctema (A Ox. TeHcnu). DyHk-
LMOHarbHble 610KV OPraHrM3MoOB B 9KOCUCTEME: MPOAYLIEHTbl, KOHCYMEHTbI, peay-
LeHTbl. Tpoduueckme ypoBHU. Tpoduueckme uenm m cetu. AbroTmdeckme 610K



akocucTeM. [NouBbl 1 Kbl B akocncTeMax. KpyroBopoT BELWECTB M MOTOK SHEPrin B
akocucTtemMe. OCHOBHbIE NokasaTenun 3KkocucTeMbl. bBruomacca un npogyKumsa. OKono-
rmyeckme nmpammgpl Yymcern, BUoMaccehbl 1 dHepPrmn. HanpaesneHHble 3aKOHOMEpPHbIe
CMeHbl CO0BLECTB — cykueccuu. [NepBryHblE N BTOPUYHbBIE CYKLLECCUM 1 UX MPUNYN-
Hbl. AHTPOMOreHHble BO3OENCTBMA Ha cykueccun. KnmmakcHoe coobuiectBo. bro-
pasHoobpasne 1 nonHoTa KpyroBopoTa BELWeCTB — OCHOBa YCTOMUYMBOCTU COO6-
wecTB. [NprpoaHble 9KOCUCTEMBI. AHTPOMONEHHbIE SKOCUCTEMbI. ArpoaKocHncTeMa.
ArpoueHos. Pasnuuma mexpay aHTPOMOreHHbIMU U MPUPOAHBIMY 9KOCMCTEMAaMMU.
Yp6oakocmcteMbl. OCHOBHbIE KOMMOHEHTbI ypboakocmcTeM. [opogckasa dnopa um
dayHa. CuHaHTponmMaaumsa ropoackomr dayHbl. bronormyeckoe m xo39MCTBEHHOE
3Ha4YeHMe arpodKOCUCTEM U YPOBOIKOCUCTEM. 3aKOHOMEPHOCTU dopMUpOoBaHUA
OCHOBHbIX B3aMMOLENCTBUN OPraHM3MoOB B aKOocMcTeMax. [lepeHoc sHeprun 1 Be-
LLEeCTB MexXay CMEXHbIMU BKOCUCTEMaMU. YCTONUMBOCTb OPraHM3MOoB, MOMyaumm
SKOCKHCTEM B YCIOBMSAX ECTECTBEHHbIX M aHTPOMOMEHHbIX BO3OENCTBUN.

Brocodepa — obuwennaHeTapHasa o6onouka 3emnum, rae CyLwecTByeT U
cyuiecTBoBana >xumsHb. YueHune B.V. BepHagckoro o 6uochepe. ObnacTtm 6rocdepsl
n eé cocTtaB. XXnBoe BewecTBO 6tuocdhepbl U ero PyHKLMN. 3aKOHOMEPHOCTU CyLL
cTBOBaHUs 6rocdepbl. OCcobeHHOCTM BUochepbl Kak rnodaribHOM 9KOCUCTEMDbI. [un-
HaMunyeckoe paBHoBecKe. B 6rocohepe. KpyroBopoTbl BELLECTB 1 BMOreoxmMmye-
ckue umknbl (yrnepopa, azorta). PUTMUYHOCTb ABMeHUIN B 61ocdepe.

Okonornyeckmne Kpmanchbl 1 Mx NpudnHbl. BosgencTere yenoBeka Ha 6UO-
cohepy. 3arpasHeHre Bo3gyLlwHOM cpepbl. OxpaHa Bo3gyxa. 3arpsa3HeHne BOOHOM
cpeppl. OxpaHa BogHbIX pecypcoB. PaspylueHre nouBbl. OxpaHa nmoYBEHHbIX pecyp-
coB. VIamMeHeHne knmmaTa. AHTPOMOreHHoOe BO3OENCTBME HAa PACTUTENbHbIA U XKU-
BOTHbI MMp. OxpaHa pacTUTENbHOro M XMBOTHOrO Mypa. OCHOBHbIE MPUHLMMbI
oxpaHbl Npupodpl. KpacHble kKHUrKM. OCob0 oxpaHsaeMble NPUPOOHbIE TEPPUTOPUMA
(OOMT). BoTaHunyeckne cagpl 1 300rM0ruyeckme napk. OCHOBHbIE MPUHLMMbI
YCTOMYMBOrO pa3BmMTUSa YeroBedecTBa U npupodbl. PauroHanbHoe npupogononb-
30BaHMe 1 COXpaHeHne 6MoNormYyeckoro pasHoobpasuns 3emMnu.



