IIporpamMmma BCTYNUTEIbHBIX HCIBITAHUI 0 OHOJIOTHH

buonozus kak nayka. /Kuevie cucmemul u ux uzyuenue

CoBpemeHHass OMOJOTHsSI — KOMIUIEKCHAsh Hayka. buosnormdyeckue Hayku W H3y4aeMble HMHU

HpO6JIeMbI. q)yHZ[aMeHTaJILHBIC, MPUKJIAAHBIC U ITIOUCKOBBIC HAYYHBIC UCCIICIOBAHUS B OHOJIOTHH.

3naueHue Ouosioruu B (HOPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUDA.
[Ipodeccun, cszanHble ¢ Ouonorueil. 3HaueHue OHOJIOTMU B TMPAKTUYECKOW NEATEIbHOCTH
YeJI0OBEKa: MEIUIIMHE, CEJIbCKOM XO3MHCTBE, IPOMBIIIIEHHOCTH, OXpaHe npuponbl. Kusbie
CUCTEMBI KaK IpeaMeT u3ydeHust ouosoruu. CBONWCTBA )KUBBIX CUCTEM: EIUHCTBO XMMHUYECKOTO
COCTaBa, TUCKPETHOCTH U LIEJIOCTHOCTD, CJI0KHOCTh U YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTH,

caMoopranu3anus, CaMOBOCIIPOU3BCIACHHUC, PA3APaA)KUMOCTb, UBMCHUYHUBOCTDL, POCT U PA3BUTHUC.

YpOBHM OpraHU3alUH )KUBBIX CUCTEM: MOJIEKYJIAPHBINA, KIE€TOUYHbIM, TKAHEBBI, OPraHU3MEHHBIN,
HOMYJISIIIUIOHHO-BUOBOM, 3KOCHUCTEMHBIN (OMoreoneHoTnueckuii), ouochepnsrii. Ilpomeccsr,
MPOUCXOAAIINE B JKMBBIX cHcTeMaxX. OCHOBHBIE NpH3HAaKH >uBoro. JKu3Hp Kak (opma
CyILIECTBOBaHMs Marepuu. MeTtoasl Ouonorumueckoil Hayku. HaOmropenue, wu3MepeHue,
OKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHATME O 3aBUCMMOW M HE3aBUCHUMOU
nepemenHo. IlmanupoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [lonsaTue BEIOOPKU U €€ AoCTOBepHOCTh. Pazopoc B 6uonorndeckux AaHHbIX. OleHKa
JIOCTOBEPHOCTHU IOJYyYEHHBIX PE3YNbTATOB. [[pUUMHBI UCKaXKEHUS PE3YINbTATOB IKCIEPUMEHTA.

[TousATHE CTATUCTUUECKOTO TECTA

Knemka kak buonozuueckas cucmema.

Krnerka — cTpykTypHO-GyHKIIMOHATbHASA €AUHUIIA )KUBOTO. McTOpHs OTKPBITHA KIEeTKH. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. lneiinen, P. BupxoB). OcHoBHBIE

ITOJIOKCHUA COBpeMeHHOﬁ KJIE€TOYHOMH TCOpHHU.

MeTtoab! MOJIEKYISIPHOM U KIIETOYHOM OMOJIOTUU: MUKPOCKOMHS, Xpomartorpadus, anekrpodopes,
METO]I MEYEHbIX aTOMOB, AU depeHnanbHoe eHTPpU(YyrupoBaHue, KyIbTUBUPOBAHUE KIIETOK.
XHUMHYECKUHN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTpa- MUKpPO3JIEMEHTHI. Bosia u €€ ponp Kak
PacTBOPUTEIIA, pearcHTa, y4acTue B CTPYKTYPUPOBAHUH KIIETKH, TEIUIOPETYJISILUU. MuHepaibHble

BC€IICCTBA KJICTKH, UX OmoJioruyeckas POJIb. Poab KaTHOHOB M aHMOHOB B KIJIETKE.

buonoruueckue nonumepsl. benku. AMHUHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTypbl OelKOBOI

mosekynbl. [lepBuuHast cTpykrypa Oenka, NeNTHAHAs CBsA3b. BTopuuHas, TpeTHYHaf,



yeTBepTUYHAS CTPYKTyphl. Jlenatypamms. CBorictBa OenkoB. Kiaccudukammss OenkoB.

buonorundeckne GpyHKIIMN OEITKOB.

YrneBoasl. MoHOCaxapuabl, AWCAaXapuibl, OJUTOcCaxapuibl W monucaxapuabl. OOmmii mian

CTpOEHUS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo0B. buonornueckue GpyHKINUN yrIeBOJOB.

Jlutmuaer. T'napodunbHO-THAPOdOOHBIE cBOMcTBA. Kiaccudukanus nmunumos. Tpurimmepusl,
dboconunuabl, BOCKH, CTEpOWAbl. buomorndeckue ¢yHKmuu IunuaoB. OOmme CBOWCTBa

OMOJIOTTYECKHX M€M6paH — TCKY4€CTb, CIIOCOOHOCTD K CaMO3aMbIKaHHIO, ITOJTYIIPOHHUIIACMOCTh.

Hyxneunoseie kuciotel. JIHK 1 PHK. Ctpoenue nykiienHoBbix kucioT. Hykieoruasl. [Ipunmmn
komruiemeHtapHoctu. [lpaBuno UYaprapda. Crpykrypa JHK — nBoiimas cnupans.
Mectonaxoxaenue u ouonornueckue ¢pynkuuu JIHK. Buast PHK. ®ynkuun PHK B kietke.
Crpoenne monekynsl AT®. Maxkposprudyeckue cBsizsu B moiiekyine ATd. buonorumyeckue
byukun AT®. BoccTaHOBICHHbBIE TEPEHOCUYHKH, UX (yHKIUU B KieTke. CekBeHnupoBanue JIHK.
CtpyktypHast Ouonorus: OHOXMMHYECKHEe U Ouo(dU3MUecKHe UCCIEJOBaHUsS COCTaBa U

IIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYI.

Tumel  KJIETOK: JyKapuoTHYecKas W mpokapuoTudeckas. CTpyKTypHO-(YHKIIMOHATbHBIC

O6paSOBaHI/I$I KIJICTKH.

Crpoenne mnpokapuoTuueckoil kinerku. Kierounas creHka Oakrepuil u apxeil.OcoOeHHOCTH
CTpOEHUS reTepoTpOPHON U aBTOTPO(HOM MPOKAPUOTUYECKUX KIIETOK. MECTO U poJib MPOKapUOT
B OuorneHo3ax. CtpoeHue W (PyHKIIMOHUPOBAHUE DyKapHOTUUYECKOW KieTku. [lma3zmaTtudeckas
MeMmOpaHa (ruazmaiemMma). CTpyKTypa Iia3MaTiieckoil MemOpanbl. TpaHCIIOpPT BelIecTB yepes
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIN (nud¢y3us, obnery€éHHas audd@ysus), aKTUBHBIN
(mepBUYHBIN U BTOPUYHBIN akTUBHBINA TpaHcnopt). [lonynponunaemocts MemOpanbl. PaboTa

HaTpUN-KaJIMEeBOro Hacoca. DHIOIMTO3: MMHOUTO3, (haronnTo3. Jk3ounTo3. Kiuerounas creHka.

CrtpykTypa v QyHKIUU KJIETOYHONU CTEHKU pacTeHUH, rprOOB.

[Mutonnazma. Ilutozonb. ILlurockener. JIBwkeHue nurormiasmel. OpraHongsl — KIETKH.
OpnHoMeMOpaHHbIe OpraHOUbl KIETKH: sHAoIazmaTudeckas cetb (JI1C), anmapar [Nonbaxwy,
JN30COMBI, UXCTpO€HHE U (QYHKIHMH. B3auMoOCBS3b OJHOMEMOpPAHHBIX OPraHOMIOB KIIETKH.
Crpoenne rpanyiasipHoro perukynyma. CHHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIIETOYHBIX
mMeMmOpaH. ['majkuil (arpanynspHbIi) HIOMIa3MaTHYECKU peTukynyM. CekpeTopHas QyHKIUS
anmapara ['onppxu. TpaHCOPT BeleCTB B KiIeTKe. Bakyonu pacTUTENbHBIX KIIETOK. KitleTouHbIi

cok. Typrop. IloilyaBTOHOMHBIE OpraHOWIbBI KJIETKH: MUTOXOHJAPUH, IAcTUlbl. CTpoeHHE U



GyHKIMM  MHUTOXOHApUH U miactuld. [lepBuuHble, BTOpPUYHBIE U CJIOXHBIE IIJIACTU]IBI
(OTOCUHTE3UPYIONINX JYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JICWKOIJIACTHI  BBICIIMX

pacTeHuil.

HememOpanHble opranon/ipl kieTku CTpoeHne 1 pyHKIUN HEMEMOpPaHHbBIX OPraHOMI0B KIETKH.
PubGocompl. MukpodunameHnTsl. Mpleydbie KJIETKH. MukpoTpyoouku. KieTouHslid meHTp.
CrpoeHue 1 IBWKEHHE XI'YTUKOB M pecHHYeK. MUKpOTpyOouKy nurtormiazmsl. Llentpuons. Sapo.
Ob6onouka sipa, XpOMaTWH, KapHOIUIa3Ma, SIAPBIIIKH, MX CTPOCHHE M (QYHKUUHU. SaepHbIi
6enkoBbIi MaTpHKC. [IpocTpaHCTBEHHOE pacloyioKeHUEe XpOMOCcOM B MHTep(da3HoM szpe. benku

XpoMaTuHA — I'MCTOHBI.

Knerounsle BkmoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIIETOK AYKapuoT (pacTUTEIbHOM,

YKUBOTHOM, TPUOHOIN).

AccuMuIAIMS U JUCCUMWIALUS — JBE CTOPOHBI Merabonu3ma. Tumbel OOMEHa BELIECTB:
aBTOTPOGHBIN U reTepoTpodHBIN. YuacTue KHcaopoa B OOMEHHBIX MpoLeccax. JHEpreTuyeckoe
oOecnieueHue kietku: npespaiieHue AT® B oOMeHHBIX nponeccax. @epMEeHTaTUBHBINA XapaKTep
peakiuil KIeTo4yHoro Merabonuzma. GepMeHThI, UX CTPOCHHE, CBOMCTBA U MEXAHHU3M JICUCTBHUS.
Kodepmentsl. Otinuuns pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTropoB. benku-akTuBaTopsl U
OeIKU-MHTMOUTOPBl. 3aBUCUMOCTb CKOpPOCTH (DEPMEHTATHUBHBIX pPEAKUUH OT pa3IUyHbIX
¢akropoB. IlepBuuHBIi CHHTE3 OpraHMYECKUX BemecTB B Kkierke. PorocuHte3. Poib
XJIOPOIUTACTOB B Tmpouecce QorocuHre3a. CperoBas M TeMHOBas (a3bl. IIpogykTuBHOCTH
¢dorocunTe3a. BnusHMe pa3nuyHBIX (AKTOPOB Ha CKOPOCTh (POTOCHMHTE3a. 3HauyeHue

dbotocuHTE3A.

XemocuHTe3. PazHooOpasue OpraHM3MOB-XEMOCHMHTETUKOB: HUTpUULUpyrolue OaKkTepuH,

xKele300aKkTepun, cepobakTepru, BOJIOPOAHbIE OaKTepuu. 3HaU€HNE XEMOCUHTE3A.

AnaspoOHble opraHu3mbl. Bunel Opoxkenus. IIpogykTel Opo’keHHs W HMX HCIIOJIb30BaHHE
4eJI0BEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBl KaK OOBEKThl OMOTEXHOJOTMH M BO30yIUTENH

OoJIE3HEN.

AspoOHBIE OpraHU3MBI. ITaIlbl SHEPTETHIECKOTO 0OOMeHa. [TloaroToBUTENbHBIN dTat. [ TMKOIHN3 —

6CCKI/ICHOpOI[HOC paciCJICHUEC I'TTFOKO3bI.

buonoruueckoe OKHCJICHHUE, HWIIM KICTOYHOC AbIXaHHC. Ponb MI/ITOXOH,[[pI/Iﬁ B IIponeccax

Ouonornyeckoro okucieHus. lluximdeckue peakuuu. OkucauTenbHOE (POCHOPHINPOBAHMUE.



[IpeumymecTBa a’poOHOTO MyTH OOMEHa BEHISCTB Iepes; aHadpoOHBIM. Dh(HEKTUBHOCTH

HHEPTreTHYECKOro OOMeHa.

Peakuuu matpuunoro cuntesa. [[pyuHIIMIT KOMITJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO CUHTE3A.
Peanuzanus HacnencTBeHHOM nHpOopManuu. [ eHETHYECKU KOI, €ro cBOMCTBA. TpaHCKPUTIIIUAS —
MaTpUYHBIN CUHTE3 PHK. [TpunIUIBI TPaHCKPUIILIUU: KOMIIJIEMEHTapHOCTb,
AQHTUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD. TpaHcisnys 1 €€ sTansl. Ydactue TpaHcniopTHeix PHK
B OuocuHTe3e Oenka. YcioBus OnocuHTesa 6enka. KogupoBanue aMmuHOKucoT. Poibs pubocom B

OuocuHTe3e OelIKa.

Opranu3anys TeHOMa Yy MPOKAPUOT M DYKAPHOT. Perynsiusi akTHBHOCTH T€HOB Y MPOKAPHOT.
['unore3a omepona (®. XKako6, XK. Mano). Perynsuus OOMEHHBIX MPOILIECCOB B KIIETKE.

Knerounslit roMmeocTas.

BI/IpyCBI — HCKJICTOYHBIC (bOpMBI ’KM3HHU U OOJIMTaTHBIE Imapas3uThl. CTpOGHI/IC IMPOCTBIX U

CJIOHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeproharos.

Bupycuble 3a0oneBanus yenoBeka, kUBOTHBIX, pactenuil. CIIN/, COVID-19, conuanbhbie u
MEAMIMHCKUE TPoOieMbl. KIIeTOUHBIN MUKII, €ro Mepuoasl u peryisinus. Marepdaza u MUTO3.
Oco0CHHOCTH TPOIECCOB, MpoTeKaromux B HHTepdaze. IloaroroBka KIETKH K JEICHUIO.
IIpecunreTnueckui (MOCTMHUTOTHYECKHH ), CUHTETUUYECKHI Hu MOCTCUHTETUYECKUI

(MpeMUTOTUYECKUI) TEPHO/Ibl HHTEP(DA3HI.

Marpuunsiii cunre3 JJHK — permmikanus. [Ipunnune! permmukanun JJHK: kommnementapHoCTsb,
MIOJIyKOHCEPBAaTUBHBIM ~ CHHTE3, aHTUNapamuieabHOCcTh. Mexanusm  perumkammu  JJHK.
Xpomocombl. CTpoeHne xpoMocoM. Tesomepsl U TeroMepasza. XpoOMOCOMHBIN Ha0Op KIETKU —
KapuoTull. JIUMIOWIHBIM M TariougHBIA HAO0OpPBl XpPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.

ITonoBBIE XPOMOCOMBI.

]_ICJ'ICHI/IG KJICTKHU — MHUTO3. CTaI[I/II/I MHTO3a U INPOUCXOJANINEC B HUX HPOUECCCHI. Tunel MuTO3A.
KapI/IOKI/IHC3 U IIUTOKMHE3. broloruueckoe 3Ha4e€HUE MUTO3a. PCTYJI}II_II/IH MUTOTHUYCCKOI'O IIUKJIa

kieTku. [Iporpammupyemas kieTouHasi ruOesb — aronTos.
KnerouHoe si1po, XxpoMOCOMBI, hyHKIIMOHAJIbHAS TEHOMUKA

Opzanu3M Kak duonozuyeckas cucmema

buonoruueckoe paznooOpazue opranu3mMoB. OJHOKIIETOUHBIE, KOJIOHUAIBHBIE, MHOTOKJIETOUHbBIE

OpTraHHU3MBlI.



Oco0eHHOCTH CTPOCHHUS U JKU3HENEATEIbHOCTH OJTHOKIETOYHBIX OpraHn3MoB. bakTepuu, apxen,
OJIHOKJICTOYHBIE TPHUOBI, OIHOKIETOYHBIC BOJOPOCIH, JpPYrHe MpOoTUCTHL. PasHoobOpasue
OakTepuii. 3HaUeHHE OAKTEPUI B MPUPOIHBIX COOOIIECTBAX U )KU3HU UeJIOBEKa. bolie3HeTBOpHbIE
OakTepun U Mepbl NpodUIAKTHKK 3a0o0jieBaHUM, BBI3bIBaEMBIX OakTepusmu. KonoHuanbHbIe
opraHu3mbl. MHOIOKJIETOUHbIE OpraHu3Mbl. TKaHW, OpraHbl M CHCTEMBl OpPraHoB

MHOT'OKJICTOYHOI'O OpraHmus3ma. OpI‘aHI/I3M KakK eauHoe 1eoe. I'omeocTas.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelibHasA, MOKPOBHAs, MPOBOASAILIAS,
OCHOBHas1, MexaHn4eckas. OcOOEHHOCTH CTpOeHUs, QYHKIMN U pacloI0kKEeHNs TKaHEH B opraHax

pacTeHuil.

TkaHu >KMBOTHBIX M 4YelloBeKa. THIIbI KUBOTHBIX TKAHEW: AMUTEIUANIbHASA, COCIUHUTENbHAS,
MbllIe4yHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, PYHKUMH U PAclONOKEHHUs] TKaHEW B opraHax
KUBOTHBIX M 4eroBeka. POpMbl Pa3MHOKEHHUSI OPraHU3MOB: Oecrioyioe (BKJIIOYasi BEreTaTHBHOE)
U 1nosioBoe. Buapl Oecrosioro pa3sMHOXKEHHUS: IIOYKOBaHHE, CIOPYJALMs, (parMeHTaius,

KJIOHUPOBAHHUE.

[TonoBoe pasmHokenue. [lonoBeie kneTku, uiau ramersl. Meio3. Ctaauu meitosa. IloBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cmpicin meiio3a M MOJOBOro IMpolecca.

Meii03 1 €ro MecTO B JKM3HEHHOM ITUKJIC OpraHu3MoOB.

[TpenzaponpimieBoe pa3Butue. I'amerorenes y xuBOTHbIX. IlomoBbie kene3bl. OOpazoBaHue U
pa3BuTHe TMOJIOBBIX KiIeTOK. CnepmatoreHe3 u ooreHe3d. CTpOEHHE IOJIOBBIX KIIETOK.
OmonoTBOpeHne M SMOpPHOHAIBHOE pa3BUTHE KHUBOTHBIX. CIOCOOBI OIUIOOTBOPEHUS:

Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

WnauBuayanbHoe — pa3BUTHE OpraHu3MoB (OHTOreHes). Craauu sMOpuoreHe3a UBOTHBIX (Ha
npumepe Jarymkn). JIpoonenue. Tunsl gpo0nenus. OcoO0eHHOCTH pOoOIeHUsT MIIEKOITUTAIOLIHX.
3apoJpbllIeBble JUCTKU (racTpyisiiys). 3aKkjiajKa OpraHoB M TKaHEH M3 3apO/bIILIEBbIX JUCTKOB.
B3anmMHoe BusiHME yacTel pa3BUBAIOIIETOCS 3apojbliia (AMOpHOHAIbHAS MHIYKINA). 3aKiaKa
IUTaHA CTPOEHUS )KMBOTHOTO KakK pe3y/bTaT HepapXU4YeCcKUX B3auMOecTBH reHoB. BrnusHue

Ha SMOpHOHANBHOE pa3BUTHE PaA3UYHBIX (DAKTOPOB OKpyXkaromiel cpensl. Poct u pasButue
KUBOTHBIX. [locTamMOpuoHanbHbll nepuon. Ilpsmoe u Hempsimoe pa3ButHe. PasButue c
MeTaMop(o30M y OeCHO3BOHOUHBIX M IO3BOHOYHBIX >KMBOTHBIX. bHoiorndyeckoe 3HaYeHHE
OpSMOTO W HEMPSMOTO Pa3BUTHS, UX PAaCHpPOCTpaHEHUE B Mpupojae. THIBI pocTa >KMBOTHBIX.
@DaKkTOphl PEryisIliMK poCcTa KUBOTHBIX U 4enoBeka. CTaauu mocTIMOPHOHAIBLHOTO Pa3BUTUS Y

JKHBOTHBIX U YCJIOBCKA. HCpI/IOI[LI OHTOI'CHE3a YCJIOBCKA.



Pa3smuoxeHne u pasButue pacrteHuid. ['ameroput u cropodur. Meito3 B KU3HECHHOM ITUKIIS
pactenuii. Obpa3zoBaHue crop B npoiecce Meiiosa. ['amerorenes y pacrenuii. Orio10TBOpeHHUE U
pa3BUTHE PACTUTENIbHBIX OPraHU3MOB. J[BOWHOE OIUIOJOTBOPEHHME Y IIBETKOBBIX PACTCHMM.
OO6pa3oBaHue U pa3BUTHE CEMEHU. MeXaHU3MbI PETyJISLUN OHTOT€HEe3a Y PACTEHUHN U KUBOTHBIX.
OcCHOBHBIE TEHETUYECKHE MOHSATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJUIeJIbHbIE T€HBI,
aJIbTEPHATUBHBIC IPU3HAKHU, TOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA,
qrCTas IWHUS, THOPUIBI, TeHOTHUI, (eHOTUIT. OCHOBHBIC METO Il TCHETUKH : THOPHIOJIOTHYECKUH,
[IATOJIOTHYECKUI, MOJIEKYJISIPHO-TeHETHYeCKUi. MoHorHOpuaHOe cKkperuBanue. [lepBplii 3akoH
Menpenss — 3akoH enuHOO0Opa3usi THOPUIOB IepBoro mnokojeHus. [IpaBuio AOMUHUPOBAHUA.
Bropoii 3akoH Menaens — 3aKOH pacUIeIUIEHUs] IPU3HAKOB. LlUTOnorndyeckue OCHOBBI

MOHOFI/I6pI/IZIHOFO CKpCUIMBaHMA. I'umoTe3a 9YuCTOTHI TaMeET.

AHaJ'II/IBI/II)YIOH_Iee CKPCHIMBAHHC. HpOMeH(YTOqHLIﬁ XapaKTEep HaCJICIOBaHUsI. Pacmennenue

IMPHU3HAKOB IIPpX HECIIOJIHOM JOMUHHUPOBAHUHU.

JurubpunHoe ckpemnuBanue. Tpetuii 3akoH MeHelnss — 3aKOH HE3aBUCHUMOTO HACIICIOBaHUS

IMPU3HAKOB. HI/ITOJIOFI/I‘ICCKI/IG OCHOBBI I[I/IFI/I6pI/IZ[HOI‘O CKpCUIMBaHMA.

CHGHJ’ICHHOG HaCJICJOBAHUC IIPU3HAKOB. Pa6ote T. MopraHa. CHCHJ’IGHHOC HacCJICJOBaHUC I'CHOB,

HApymeHue CUCIICHUS MEXKY 'CHAMU. XpOMOCOMHaﬂ TCOPUA HACIICACTBCHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHHW3M ONpEIEICHUs Ioa. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX

XPOMOCOM. HacnegoBanue MMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM.

I'enotun kak wuenoctHass cucrema. llnelorponuss — MHOXECTBEHHOE JCHCTBUE TIEHa.
MHOKECTBEHHBI ajuien3M. B3auMoJelcTBUe HeaUIebHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. Ilonmumepus. BzaumopeiictBue reHotuna u cpeisl npu (GOpMUPOBAaHUU (HEHOTHUIIA.
N3meHunBOCTh pU3HAKOB. KauecTBEHHbIE U KOJUYECTBEHHbIE MPU3HAKHU. BUIbl H3MEHUUBOCTHU:

HCHACJIICACTBCHHAA N HACJICACTBCHHA.

MonudukanronHas u3MeH4YMBOCTh. Posb cpenpl B (GOpMHUPOBAHMM MOAM(PHUKATMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbIN psii M BapuanuoHHas kpusas (B.

Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON HU3MEHYHBOCTH.

I'eHoTUNMUECKas U3MCHYHNBOCTD. CBoiicTBa TeHOTUIINYECKOM N3MCHYHMBOCTH. Buast

T€HOTUITHYECKON N3MEHUYNBOCTH: KOM6I/IHaTI/IBHa$I, MyTallMOHHAas.



KoMmOvHaTtuBHAasT W3MEHYMBOCTh. MeH03 H TIOJOBOM TMpolecc — OCHOBAa KOMOWHATHBHOU
U3MEHUYUBOCTH. POJTh KOMOMHATUBHOM H3MEHYUBOCTH B CO3JaHUM TE€HETUYECKOTO pa3HOOOpa3us

B [Ipcaciiax OJHOIoO BUJA.

MyTannoHHasi UBMEHYMBOCTh. Buibl MyTaIuii: reHHbIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE
YW MHIYLIMPOBaHHbIC MyTallMd. SliepHbICe M LUTOIUIa3MaThudeckue Mytanuu. CoMaTHYECKHE U
MOJI0BbIE MyTalUMH. [[puurMHBI BOSBHUKHOBEHUS MyTaluid. MyTareHsl U UX BIUSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TIpoliecca. 3aKOH T'OMOJOTHYECKHUX pAIOB B
HAaCJIEICTBEHHOM m3menunBoctd (H.M. BaBunoB). BHesaepnas W3MEHYMBOCTH H
HacnencTBeHHOCTh. KapuoTtun udenoBeka. MexayHapoaHasi mporpaMma HMCCIeAOBaHUsI TeHoMa
yeoBeka. MeToapl UW3yueHUs TEHETHKH YeJIOBEKAa: TEeHEAJIOTMYeCKui, OJIM3HEIOBBIMH,
IIUTOTCHETUYCCKHIA, MOIMYJISIUUOHHO- CTAaTUCTUYCCKHUM, MOJIEKYJISIPHO-TEHETUYECKU .
CoBpeMEeHHOE olpe/ieJIeHHe TeHOTUIA: TTIOJTHOTEHOMHOE CEKBEHUPOBAHKUE, TEHOTH - TMPOBAHKE, B
ToM uymuciae ¢ nomompio IIIIP-anamuza. HacinencrBeHHble 3a0oieBaHUs 4YelloBeKa. | ¢HHBIC U
XPOMOCOMHBIC OOJIC3HH 4eNOBeKa. bOJEe3HW ¢ HACICICTBEHHOW MPEIpacIONOKCHHOCTHIO.
3HavYeHHEe MEAUIIMHCKOW T€HETHUKHU B MPEIOTBPAIICHUHN U JICUCHUU T€HETUYECKUX 3a00J1eBaHUMN
yenoBeka. CTBOJIOBBIE KIJETKH. JloMecTHKamMsi W CeleKIusA. 3apOoKJICHHE CEJICKLUHH |
nomectukanuu. Yuenne H.M. BaBunoBa o LleHTpax NpOMCXOXIEHHUS M MHOT00Opasus
KYJIbTYPHBIX pacTeHU. Poib cenekiu B CO3JaHIM COPTOB PACTEHUM U MTOPOJT )KUBOTHBIX. COpT,
opoja, IITaMM. 3aKOH TOMOJIOTMUYECKMX PSAOB B HacieICTBeHHON wu3meHunBoct H.U.

BaBI/IJ'IOBa, €ro 3Ha4YEHHE JJI1 CeIEKIIMOHHON pa6OTBI.

Mertozbl cenekinOHHOM paboThl. ICKyCCTBEHHBIH 0TOOP: MAacCCOBBIM U MHIMBHTyaIbHbII. JTarbl
KOMOMHAIIMOHHOM cesiekiny. McnbpiTanue npousBoauTenei mo noroMctBy. OTOOp 1o reHoTuIy ¢

MOMOIIIBIO OIICHKU (DEHOTHUIIA TOTOMCTBA M OTOOP TIO T€HOTUNTY ¢ nomoInbio aHanu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJEKIIMOHHOW padoThl. PainannoHHBI 1 XUMUYECKUI
MyTareHe3 Kak MCTOYHUK MyTallli y KyJIbTYPHBIX (hOpM opraHu3MoB. Mcronp30BaHre TEHOMHOTO
pEIaKTUPOBAHUS U METOI0B pekoMOMHaHTHBIX JIHK niist momydeHus ucxoqHoro Matepuaia ajis

CCJICKIIHH.

[Tonyuenue monurmuon10B. BHyTpuBHI0Bas rubpuan3anus. bIu3kopoICTBEHHOE CKpelMBaHue,
wi uHOpuauHT. HepocTBeHHOE CKpelluBaHue, UK ayTOpUauHT. ['eTepo3uc u ero mpuynHbL.
Hcnonp3oBanue rerepo3uca B cenekuuu. Otaanénnas rudbpuausanus. [Ipeomonenne 6ecruioaus
MEXBUJIOBBIX THOpUIOB. JIOCTHIKEHHSI CENEKIMH pacTeHUH ¢ KUBOTHBIX. (OOBEKTHI,

HCIIOJIb3YCMbBIC B 6HOTCXHOJIOFI/IPI, — KJICTOYHBIC U TKAHCBBLIC KYJIBTYPbl, MUKPOOPIraHU3MBbI, UX



XapakTepucTHKa. TpagulioHHass OMOTEXHOJIOTUSA: XJIeOONeueHHe, MOJydYeHHE KUCIOMOJIOYHBIX
IPOAYKTOB, BHHOAENIHE. MukpoOuoiornueckuii cuHre3. OOBEKTH MHUKPOOHMOIOTHYECKHX
texHojoruil. IlpomsBoacTBo  Oeska, AMUHOKUCIOT M  BUTaMUHOB. MckyccTBeHHOE
OILUIONOTBOpeHUE. PeKOHCTpyKuus AWLEKIETOK M KIOHMPOBAHHME JKUBOTHBIX. Merox

TpaHCIINIaHTAIuU AACP KIECTOK.

XpOMOCOMHAsi W TI€HHAas WHXEHEpUs. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYHpPOBaHUE
pexomOuHaHTHBEIX JIHK. JlocTmxkeHus M NepcrneKTUBbl XPOMOCOMHON M I'€HHOW HMHKEHEPUHU.

MGI[I/IHI/IHCKI/IC OMOTEeXHOJIOrMH. VCcIob30BaHKe CTBOJIOBBIX KJIETOK

Cucmema u MHOZOOﬁptL?M@ Op2aARUYECKO20 mMupa.

COBpeMeHHaﬂ CUCTCMa OpPraHHUYCCKOIo0 MHpaA. HpI/IHHI/IHBI KJ'IaCCI/I(l)I/IKaI_II/II/I OpraHu3mMoB.

OcCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

['pubel. Lnsmounbie rpulObl, UX CTPOEHHE, MUTAHUE, POCT, pa3MHOXeHHne. ChemoOHbIE U
AJOBUTBIE TI'puObl. 3HAUEHUE WIIANOYHbIX I'puOoB. IlnecHeBble TpuObl. [IpoXkikeBble I'PUOBI.

3HaveHHE IUIECHEBBIX U IPOXOKEBBIX TpHOOB. [lapasutnyeckue rpudsbI.
JInaiiHUKH — KOMIUJIEKCHBIE OPTaHU3MBI.

CrpoeHre u KM3HENEATEIbHOCTh PACTUTENBHOIO opraHu3ma. KopHH M KOpPHEBBIE CUCTEMBI.
[ToGer u mouku. CtpoeHue u QyHKIUH JucTa. TPaHCHOPT BOJABI U MHHEPAJIbHBIX BELIECTB B
pPacTEHUU — BOCXOIAIIMN TOK. TpaHCIIOPT OpraHUYECKUX BEILECTB B PACTEHUU — HUCXOIALIUI
ToK. Bugousmenénnpie mnobOeru. Pa3Butne mnoOera u3 mouku. Pa3MHOXXEHHE paCcTEHU.
BereraruBHoe pa3MHOXEHWE IIBETKOBBIX PAaCTEHUN B NPHUPOAE. XO3SIMCTBEHHOE 3HAYCHHE
BEreTaTMBHOTO pa3MHOXeHHs. CeMeHHoe (IeHepaTUBHOE) pa3MHOXeHHe pacTeHuid. L[BeTku u
cousetus. Onbuienue. J[BoitHoe omtoioTBopenue. OOpa3oBaHue MII0A0B U CEMsIH. THIIBI IJI0/0B.
Pacnipoctpanenue mnoaoB u ceMsHB pupoie. CocTaB U CTPOCHUE CEMSH. Y CIIOBUS IPOpAacTaHuUs
ceMsH. PasBurue LBETKOBOTO  pacTeHus. LUK pasBUTHs LIBETKOBOIO pacTeHus. BiusHue
bakTopoB BHEIIHEH cpelnbl Ha pa3BUTHE LBETKOBBIX pacTeHuid. JKu3HeHHble (QOpMBI

LBETKOBBIX PacTCHUII.
Husmue pacrenus. Bomopocnu. Obmas xapakTepucTika BOJOPOCIEH.

Briciine criopoBbie pactenus. Moxosunnbsie(Mxu). O01mas xapakTeprucTuka MxoB. PazMHOXKeHne
MXOB Ha mpumepe 3eia€Horo Mxa KykymkuH J€H. [lnaynoBuanbie(Ilmaynsl). XBolieBUAHbIE

(XBommn), ITamopornukoBunnsie(Ilanmoporuku). OOmas xapakTepucTuka. Pa3mHOXeHue



NanopoTHUKOOOpas3HbIX. LMK pa3BUTHS ManopoTHHKA. 3HAYEHHE MANOPOTHUKOOOPA3HBIX B

IPUPOJIE U )KU3HU YEJIOBEKA.

Bricne cemennsie pactenusi. ['onocemennsie. OOmias XxapakTepUCTHKA. XBOWHbBIE PACTEHHSI, UX
pasHooOpa3ue. CTpoeHHEe U >KU3HEAEATEIbHOCTh XBOMHBIX. Pa3MHOKE€HME XBOMHBIX, LMKII

Pa3BUTHA HA IPUMEPEC COCHBI. 3HaueHHE XBOMHBIX paCTeHI/Iﬁ B IIpUPOAC U )KU3HHU YCJIIOBCKA.

[ToxpeiTocemenHble (IBeTKOBbIE) pacTeHus. O0mas xapakrepuctika. OcoOeHHOCTH CTPOCHUS U
KHU3HEICATEIIFHOCTH TOKPBHITOCEMEHHBIX Kak HauOojiee BBICOKOOPTaHM30BAHHOM TPYIIIIBI
pacTteHui, ux rocmnojacTBo Ha 3emuie. Knaccudukanus MOKpHITOCEMEHHBIX pPacTeHMM: Kiacc
JBynonbHble U kinacc OnHononbHble. [Ipu3Haku kinaccoB. LMK pa3BUTHSA MOKPHITOCEMEHHOTO

pacTeHusl.

OHOKJIETOUHBIE KUBOTHBIE — mpocTeitimme. CTpOCHHE M KU3HEACATEIHHOCTh MPOCTEHIITNX.
KumeunononoctHele (00111ast XapaKTePUCTHKA; OCOOEHHOCTU CTPOCHHSI U KU3HEEATEIBHOCTH).
[Tnockue, kpyrible, Koilp4yaTbie uepBU (00mias xapakrtepucThka). OCOOCHHOCTH CTPOCHHUS U
JKU3HEACSITEIIBHOCTH IUIOCKUX, KPYIJIBIX M KOJIbUaThIX uepBed. [lapasutudueckue miockue u

KpYTJIbIE YEPBHU.

Unenucronorne (oOmass xapakTepucTuka). PakooOpasHble (0COOCHHOCTH CTPOCHHS H
KU3HeneATenbHOCTH). [TaykooOpa3Hbie (0COOEHHOCTH CTPOSHUS U KU3HEIEATEIbHOCTH B CBSI3U C
JKU3HBIO Ha cyiue). Hacekomblie (0COOEHHOCTH CTPOEHHUS U KU3ZHEICATENbHOCTH)..Pa3MHOKEeHNE

HACEKOMBIX M THIIBI pa3BUTHS. 3HAYCHHE HACEKOMBIX B IIPHPOJIE U KU3HH YETIOBEKA.
Mosrocku (001ast XapakTepUCTHKA).

XopaoBele (0oOmas xapaktepucTuka). PpiObl (0Omass xapakrtepuctuka). MectooOutanue u
BHeIIHEe cTpoeHne  pbl0. OCOOEHHOCTM  BHYTPEHHErO0  CTPOCHHMSI W IIPOLIECCOB

KHU3HCCATCIIbHOCTH.

3eMHOBOAHbIE (00mIas XapakTepucTuka). MectooOuTaHue 3eMHOBOIHBIX. (OcoOeHHOCTH
BHEIIHETO U BHYTPEHHETO CTPOEHUs, MPOLECCOB JKU3HEAEATEIBbHOCTH, CBSI3aHHBIX C BBIXOJ0M

3€MHOBO/IHBIX Ha CYIIIY.

[Ipecmpikatomuecs (oOmias xapakTepucTrka). [Ipucrnoco01eHHOCTh TPECMBIKAIONITUXCS K KH3HU

Ha CyIIIE.



[Ttuupr (oOmas xapaktepuctuka). OCOOCHHOCTH BHEIIHETO W BHYTPEHHETO CTPOCHHS U
IPOIIECCOB KHU3HENEATSNFHOCTH MNTHUIL. [IpuCroco0IIeHHOCTh NTHUI K PAa3TUYHBIM YCIOBHUSM

Cpepbl.

Munexkonuratonue (obmas xapaktepuctuka). Cpeapl ®U3HU MiekonuTaroumx. OcobeHHOCTH
BHEIIHET0 CTPOEHUs, CKEJIeTa U MyCKYJIaTyphl, BHYTPEHHETO CTPOCHUS. [Tpoueccsl

KHU3HCOCATCIIbHOCTH

Opzanusm uenosexka u e2o 300posoe.

HepBHas cucrema denoBeka, e€ opraHusanus W 3HaueHue. Peduiekc. Pednexropnas myra.
Peneniroper.  LleHTpanbHas HepBHas cucrema e€ crTpoeHHMe W (QyHKIuUU. besycioBHbIC
(Bpoxki€HHBIE) U ycnoBHbIE (TpuoOpeTéHHbIE) pediexchl. CoMaTuyeckas HEpBHAs CHUCTEMA.

BereratuBHas (aBToHOMHas1) HepBHasl cucteMa. HepBHas cucrema Kak eIMHOE LIEJIO0e.

['ymopanbHast perymsiuust yHKUMM. DHIOKpUHHAA cuctema. JKene3pl BHyTpEeHHEN U CMEIIaHHON
cekpeluu. 'opMOHBI, UX POJb B peryisiluuu (pU3NOJOrH4YecKuX (yHKUMH OpraHu3Ma, pocTa U
pasBuTus. Hapymenuss B paboTe SHIOKpUHHBIX Xkené3. OcobeHHocTH pediek- TOpHOH u
T'yMOpaJabHON peryJsnuu GyHKIM Opranusma. l'unoranamo-runodusapHast
cucrema.Buyrpennsist cpena u e€ QyHkuuu. DOpMEHHBIE 3JIEMEHTHl KPOBH: 3PUTPOLUTHI,
JAerkouTel U TpoMOouuThl. [lmazma kpoBu. IlocTossHCTBO BHYTpeHHEH cpenbl (romeoctas).
CeéprbiBanue KpoBu. ['pymmel kpoBu. Pesyc-gakrtop. IlepenuBanue kposu. JloHOPCTBO.
NMmyHnuTet u ero Bubl. IMMyHHas cuctema 4esnoBeka. KileTouHbli U TyMOpPaIbHbI HMMYHHTET.
Bpoxxnénnelii M npuoOpeTéHHBIM  cnenuduueckuit MMMyHuUTeT. Teopus  KIOHAJIbHO-
cenexktuBHoro ummynurera (I1. Opmux, @.M. bepuer, C. Tonerasa).  BocnanurenbHble
OTBETHl OPraHMW3MOB. Poib BpOXXAEHHOTO MMMYHHUTETAa B Pa3BUTUU CHUCTEMHBIX 3a00JI€BaHHA.

Baxkuunsl u ieueOHbIE CHIBOPOTKH.

Opraunsl kpoBooOpamnieHusi. CtpoeHue u padora cep/ia. ABromaTusm cepana. CepaedHbli UK,
€ro JUIMTEIbHOCTh. boMbIIoN 1 Maiblil Kpyru KpoBooOpamieHus. J[BIKeHrne KpOBHU 10 COCyaM.
[Tynsc. JlumdaTtuueckass cucrema, TMM(OOTTOK. Perymnsius AedaTenbHOCTH cepAlla U COCY/IOB.

I'uruena CCpI[C‘{HO-COCYI[HCTOﬁ CUCTCMBEI. HepBaﬂ TIOMOIIIb TP KPOBOTCUCHUX.

Jpixanne u ero 3Hadenue. Opranbl apixaHus. JI€rkue. B3aumocBsizb cTpoeHUs M (QyHKUUN
opraHoB JbixaHus. ['a3000MeH B NE€rkux u TKaHAX. JKu3HeHHass EMKOCTh JIErKux. MexaHnu3Mbl
naplxaHus. JlpIxarenbHble OBHKEHMS. Perymsums asixanus. Oka3aHue MEpBOM NOMOIIM IIpU

MOpaKCHNUU OPTaHOB JAbIXaHUA.



[IurarenpHble BelIECTBA M NUIIEBblE NPOAYKTHL. [IuTanume m ero 3HaueHue. IlumeBapenue.
Opranbl nUIIEBapeHUs, WX cTpoeHue U GyHKIUU. DEepMEHTH, WX pPOJIb B IHIIECBAPCHUU.
BcacriBanue mnuTaTenbHBIX BEIIECTB M BOAbl. [luieBapuTenbHBIE JKENE3bl, UX pOJb B
nunieBapeHuu. Perymsuus numeBapeHus. ['uruena nuranus. OOMeH BEIIECTB U MpEeBpalleHUue
SHEpPruu B opraHuszMe uesnoBeka. [lmactuueckuit u sHepreTtmueckuit oOMeH. OOMeH BOIBI U

MUHEpaJIbHBIX COJIEH.

OOMmeH 0enKoB, YIVIEBOJOB U KMUPOB BOpraHusme. Peryinsnus oOMeHa BEIECTB U NIPEBPALICHUS

OHCPIUH. ButamuHbI 1 UX POJIb I OpraHru3ma. HOpMBI U pCXKUM ITUTAHUA.

Koxa u e€ npousBoausie. Koxxa u repmoperynsitusa. CtpoeHue u GyHKIIUHN KOXKH. 3aKaluBaHUE U
ero poib. [IpodunakTika u meppas MOMOIIL MPHU TEIJIOBOM U COJIHEUHOM yJapax, OKorax u

0OMOPOKEHHSIX.

Brigenenue. 3HaueHHUE BBIACIICHUA. OpFaHH BBIACIICHUA. OpFaHBI MOYEBBIACINTEILHON CHUCTCMBI,

HX CTPOCHUC U (bYHKI_II/II/I PGFYJ'IHI_II/ISI M0q606paSOBaHI/I${ U MOYCHCITYCKaHU.

Opranbl UyBCTB U UX 3HaYeHHE. AHanu3aTopbl. CeHcopHbIe cucTeMsl. ['1a3 u 3penue. Onruyeckas
cucrema riasa. Ceryarka. 3purenbHoe BocpusaThe. YX0 U cinyX. CTpoeHne u GyHKIUU OpraHa
ciyxa. Mexanusm paboThI CIyX0BOro aHanuzaropa. Opransl paBHOBECHS, MbI- IIIEYHOTO YYBCTBA,
ocsi3aHusi, OOOHSHHS M BKyca. B3auMmopeicTBHe CEHCOpHBIX cucTeM opranusma.llcuxuka u
noBesieHue yenoBeka. [loTpebHocTn U MOTHBBEI TIoBeAieHUS. PeduiekTopHas Teopust moBeeHus.
Bricmiass HepBHasi NEATENBHOCTh 4YeloBeka. MexaHu3M oOpa3oBaHMs YCIOBHBIX pedIEKCOB.
Topmoxenue. /nHamumueckuit crepeotun. Pons ropMoHOB B moBeneHuu. llepBas u BTOpas
CUTHaNbHbIE cucTeMbl. Peub u MpinuieHue. [lamare 1 BHUMaHue. Omounu. MHIuBUyabHbBIE
OCOOEHHOCTH JIMYHOCTH: CITOCOOHOCTH, TEMIIEPAMEHT, XapakTep, OAapEHHOCTh. THIBI BBICIIEH
HEpPBHOW JEATETbHOCTH U TemrepaMmeHTa. OCOOEHHOCTH TICUXUKH 4YeJoBeKa. | uruena

q)HSH‘leCKOFO U YMCTBCHHOI'O TpyJa. CoH U ero 3HaycHHE.

Teopus 360n10yuu. Pazeumue »x»cuznu na 3emie.

3BOJ'IIOI_II/IOHH3.$I TCOpHUA 4. ﬂapBI/IHa. HpC,Z[HOCBIJ'IKI/I BO3HHUKHOBCHUA JapBHHU3MA. Kuznap u

Hay4Has JaearesbHocTh Y. /{apBuHa.

JBuxymire cuibl 3Boironuu BuAoB 1mo Y. JlapBuHY (BbICOKash MHTEHCHUBHOCTh Pa3MHOKEHUS
OpraHU3MOB, HACJIEJICTBEHHAas H3MEHYMBOCTh, OOpb0Oa 3a CyIIECTBOBAHME, €CTECTBEHHBIM U

UCKYCCTBEHHBII 0TOOD).



Odopmnenune cuntetndeckoit Teopun sBomonuu (CTD). HelttpambHas Teopusi 3BOIONHUU.
CoBpeMeHHas HBOJIONMOHHAS OMONOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTeCTBEHHO-HAYYHOW Kap- THHBI Mupa.llomynanus kak sJieMeHTapHas €IWHUIA SBOJIOLUH.
CoBpeMeHHBIE METOBI OIEHKH T'€HETHYECKOTO pPa3HOoOOpasusi M CTPYKTYpPHl HOMYJISALHUH.
N3meHenne reHoGOHAA MOMYJSIMM KakK 3JIEMEHTapHOE JBOJIOIMOHHOE SBICHHE. 3aKOH

reHeruyeckoro pasHoBecus [[x. Xapau, B. Baitn6epra.

OnemeHTapHble  (GaKTOPHl  (OBMKYIIME CHJIBI)  ABOJMIONUH. MyTallMOHHBIN  Iporecc.
Komb6unarusnast u3mMmeHUnBOCTh. peii reHoB — ciiydaiiHble HEHANpaBICHHbIE U3MEHEHUS YaCTOT
atenet B momynsauuax. Oddekr ocHoBarens. Murparuu. V30U TOMYISIU:

reorpaduueckast (MpoCTpaHCTBEHHAs), Oounonoruyeckasi (penpolyKTUBHAs).

EcrecTBenHbIil 0TOOp — Hampamisromuil daktop 3Bomonund. @opMbl €CTECTBEHHOTO 0TOOpA:
OBUOKYIINHM, cTaOunmmsupyrolmmii, paspbiBatomuii  (qu3pyntuBHbii). [lomoBoit  oTOop.

Bo3HUKHOBEHNE 1 BOIIOLMS COLMAIBLHOIO MOBEACHMS KUBOTHBIX.

[TprcniocoONEHHOCT,  OPraHM3MOB  Kak  pe3yiabTaT  MHUKPOIBOJIIOLMHU. BoO3HMKHOBEHHE
npucnocoOaeHnit y opranu3mMoB. ApoMopho3sl ¥ uanoanantanuu. [IpuMeps! npucrnocodaeHuii y

OpPraHnu3MoB. OTHOCHUTENHLHOCTD HpI/ICHOCO6HeHHOCTI/I OpraHu3MoOB.

Bupn, ero kxpurepuu u crpykrypa. BunoobpazoBanue kak pe3yabTaT MUKPOIBOJOLUH. V30ms1us
— KJII04eBOM (akTop BuAooOpazoBaHus. [lyTu n ciocoObl B11000pa3oBaHMs: auIONaTPUUYECKOE
(reorpaduueckoe), CHUMMATPUUYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE» (TOJUTLIONIH3AIHS,

ruOpuu3anys). JuTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.
MexaHu3Mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponb 3BONIOIIMOHHON OMOJIOTHH B pa3padOTKe HAYYHBIX METO/IOB COXpaHEHUsI OMOpa3zHooOpa3us.
MuKpo3BOIIOIUS U KO3BOJIOLMUS [apa3uTOB M HX Xo35ieB. MexaHu3mbl (POpMHUpOBaHUS
YCTOMYMBOCTH K aHTUOMOTHUKAM U cTIOCOOBI 00pbOBI ¢ Hel. MeTOo bl U3ydeHHs] MaKPOIBOIIOIUH.
[TaneoHnTONMOTHYECKHE METOABI U3YUCHHUS IBONIOINH. [lepexoaabie GopMbI M GUITOTCHETUYECKUE

PSABI OPTaHU3MOB.

buoreorpaduyeckue mMeToapl u3ydeHus 3Bosounu. CpaBHeHue (Giopbl U (payHbl MaTEPUKOB U

ocTpoBoB. buoreorpaduyeckue obnactu 3eMiau. BUabI-DHIEMUKH U PETUKTHI.

3M6pI/IOHOFI/I‘{eCKHe n CpaBHI/ITeJ'ILHO-MOp(I)OJIOI‘I/I‘-IeCKI/IC MCTOJAbl HU3YUYCHHA SBOJIIOLHU.

I'eHeTHueckne MeXaHH3MBI OBOJJIIOIIMM OHTOI'CHE3a U IIOABJICHHA 5SBOJIOIIMOHHBIX HOBIICCTB.



['omonornyHble ¥ aHATOTMYHBIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKyISpPHO-
TeHETHYECKHEe, OWOXMMHUYECKMEe M  MAaTeMaTUYeCKUe METOABl HM3YYCHHUS  DBOIIOIHH.

I"'oMoOruYHbBIC TCHEL. COBpeMeHHbIe MCTOABI TIOCTPOCHUA @HHOFGHGTH‘ICCKHX JACPCBLCB.
XpOMOCOMHBIe MyTalluu U 3BOJIFOHA T'CHOMOB.

OO6mue 3akoHOMEpHOCTH (mpaBuia) sBomonuH. HeoOpaTumMocTh 3BOMIONMH. AanTUBHAS
paauaiusi. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIMHU. HayuHbIe TUIIOTE3bl MPOUCXOXKICHUS KU3HU
Ha 3emie. AOuoreHe3 W maHcrmepMmus. JloHaydHBIE TPEJICTABICHUS O 3apOXKICHUU KU3HU
(kpeauoHu3M). ['unore3a NOCTOSTHHOTO CaMO3apPOXKACHUSI )KU3HHU U €€ OMPOBEPKEHHUE OINbITAMU
®. Penu, JI. Cnamranmanu, JI.ITacrepa. [Ipoucxoxkaenue xu3nu u actpobuosorus. OCHOBHbBIC
JTanbl HEOopraHuuyeckoil sBosrouuu. IlnanerapnHast (reojormueckasl) 3BOJOLUSA. XUMHUYECKas
ABONIONMA. AOUOTCHHBIA CHHTE3 OpPraHUYeCKuX BemecTB u3  Heopranuyeckux. Ombit C.
Mumnepa u I'. FOpu. ObpazoBanue nonumepoB u3 mMoHomepoB. KoanepBarnas rumore3a A.U.
Omnapuna, runortesa nepsuuHoro Oynsona Jlx. XonnelHna, reneruueckas runotesa . Mémnepa.
Pubosumer (T. Yek) m rumote3a «mupa PHK» V. I'mnbepra. @opmupoBanue memOpaH u

BO3HHUKHOBCHHUEC ITPOTOKJICTKH.

I/ICTOpI/IH 3emnu u METObI €€ HU3YyYCHUSI. Hckonaembie OpPraHn4CCKHUC OCTATKH. FCOXpOHOJ'IOFI/ISI n
€€ METOobI. OrHocuTtenpHas U aOCOJIIOTHAS I'COXPOHOJIOI'HA. FCOXpOHOJ’IOFI/I‘IeCKaH miKajaa: 50HBbI,

3PBI, IEPUOJIBI, JTTOXH.

Havanbnple sTambl opranuyeckoil sBomtouuu. llosBieHne W 3BOMIOLMS TEPBBIX KIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMEeHHble MHUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse cooduiectB. Ctpomaronutsl. [IpokapuoTel u

JYKapHOTHI.

[Tpoucxoxaenne sykapuoT (cuMOuoreHe3). OBOJIOLHMOHHOE TPOUCXOXKIEHHE BHUPYCOB.
[IponcxoxkaeHne MHOTOKJIETOYHBIX  OpraHu3MOB. BO3HUKHOBEHHME OCHOBHBIX  TpYII

MHOTOKJICTOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl BOJIONUHN BbICIIMX pacTeHud. OcHoBHBIE apoMopdo3bl pacTeHuid. Bwixon
pactenuil Ha cymy. llosiBlIeHME CHMOPOBBIX PAcTEHW W 3aBO€BaHHE UMHU Cylid. CeMEeHHbIE

pacTCHUA. HpOI/ICXO)KI[CHI/IC OBCTKOBBIX paCTeHHﬁ.

OcCHOBHBIE 3TaIlbl 3BOJIOIUHU )XKUBOTHOTO MHUpa. OCHOBHBIE apoMOp(]O3bl )KUBOTHBIX. BeHackas
dayna. KemOpuiickuii B3pbIB — OSIBJICHUE COBPEMEHHBIX THUIOB. [IepBbie XOp0BbIEC JKUBOTHBIC.

Kvzup B Boge. OBoironus TNO3BOHOYHBIX. [lpoucxoxknenue ampuOuii W penTHIIHM.



[TpoucxoxaeHne miekonuTaromux W nTull. [IpuHiun kmodeBoro apomopdosa. OcBoeHue
0€CIIO3BOHOYHBIMU U MO3BOHOYHBIMU KUBOTHBIMU CYH_II/I.Pa3BI/ITI/Ie SKU3HU Ha 3eMIle 10 SpaM "
nepHoaM: apXxei, MpoTepo30ii, aIe030i, Me3030i1, KaitHO30i. O0IIas XapakTeprucTUKa KIIMMaTa
U reojoruyeckux mpoueccoB. llosBieHne U pacuBeT XapaKTEPHBIX  OPraHU3MOB.

YFJ'ICO6pa?>OBaHI/ICZ €ro yCJIOBHA U BIIMAHUE HA ra30oBBIN COCTaB aTMOC(l)epBI.

MaccoBbie BBIMUPAHUA — 3KOJOTHYCCKHUE KPU3UCHI ITPOLIIJIOTO. HpI/I‘-H/IHbI H CJICACTBUSA MaCCOBBIX

BbIMUpaHUN. COBPEMEHHBIN IKOJIOTHUECKUI KPU3HUC, €r0 0COOEHHOCTH.

PaSI[eJ'IBI " 3aJla4uid aHTPOIIOJIOInH. MGTOI[BI AHTPOIIOJIOTHH. CranoBieHHe Hpe,I[CTaBJ'IeHI/Iﬁ (6]

IMPOUCXOXKIACHUHN YCJIOBECKA. COBpeMeHHHC HAaYYHBIC TCOPHUH.

CXOI[CTBO YyeJloBeKa ¢ JKMBOTHBIMU. CHCTEMaTHUYECKOE IIOJIOJKCHUE UEIOBEKa. CBI/IZIGTCJII)CTBa
CXoAacCTBa 4YCIOBCKa C XHUBOTHBIMU! CpaBHI/ITCJH)HO'MOP(bOJIOFI/I‘-ICCKI/IC, 3M6pI/IOJIOFI/I‘ICCKI/IC,
(1)1/131/10.]'101"0- 6I/IOXI/IMI/ILIGCKI/IG, IIOBCACHYCCKHC. OTnnums YCJIIOBCKaA oT JKHNBOTHBIX.
HpHMOXO)KI[eHI/Ie H KOMILICKC CBA3AaHHBIX C HUM ITPHU3HAKOB. PaszButre ronoBHoro Mo3ra u BTOpOﬁ

CUTHAJILHON CUCTEMBI.

JBmwxynme cuibl ((hakTopel) aHTpONOreHe3a: OHoNoruyeckue, conuanbHbie. COOTHOIIEHHE

OMOJIOTUYECKHUX U COoIMaJIbHBIX q)aKTOpOB B aHTPOIIOI'CHE3C.

OcHOBHBIE CTaAMM AHTPOINOreHe3a. ABCTPAJONUTEKM — JBYHOTME NpeakH Jroaen. Yemosek
YMEJBbIN, IEPBBIE U3TOTOBJICHUS OPYAUN Tpya. HeloBeK IPsIMOXOSAIINMI U IEPBBII BBIXO JIIOIEH
3a penensl Adpuku. YenoBek reiaenb0eprckuii — oOIuil mpeIoK HeaHAepTaTbCKOTO YelIOBEKa
1 4eJI0BEKa pa3yMHOro. YenoBek HeaHAepTalbCKUI KaK BUJ JIFOJIEN XOJI0JHOT0 Kiaumara. Yenosek
pPa3yMHBII COBPEMEHHOIO THUIIA, JEHUCOBCKUHI YEIIOBEK, OCBOCHHE KOHTUHEHTOB 3a IIpelaelaMu

Adpuxkn.

OBOJIOLUS COBPEMEHHOI'O uejoBeKa. EcTecTBeHHbII O0TOOp B MONYJISLUSAX 4YeslOBEKa.

MyTanuoHHbIH NpoLecc U NOIUMOPHU3M.

[TorynsoHHbIe BOJHBI, Jpeid reHoB, Murpanus M «3PQPeKT OCHOBATENs» B IMOMYISALUIX
COBpeMEeHHOro 4enoBeka. YenoBeueckue pacsl. [lonstue o pace. bonbiine pacsl: eBponeouiHas
(eBpasuiickas), aBCTpaJIO-HETPOUTHAS (’xBaTopHasIbHA), MOHTOJIOH THAS
(a3uarcko-amepukaHckas). Bpemss M myTu pacceleHHs ueloBeKa MO IulaHeTe. EnuMHCTBO
yejoBeYeckux pac. HayuHas HecocTOSTEeIbHOCTh pacu3Mma. [IpucrnocoOIeHHOCTh YeaoBeKa K
pa3HbBIM YCIIOBUSIM OKpYy:Karolel cpefbl. BausiHue reorpaduueckoil cpeasl u apeiida reHoB Ha

MOp(}OJIOTHIO ¥ PU3UOJIOTHIO YETIOBEKA.



Ixocucmemolt u npucyuiue um 3aKOHOMepHocmu

Pa3nens! u 3anaun sxosoruu. CBsA3b 3KOJIOTUHU C APYTUMU HayKaMu. MeTtobl skosoruu. [lonessie
HaOroieHusl. DKCIEPUMEHTHI B SKOJIOTUH: TPUPOAHbBIE M JlabopaTopHble. MojaenrpoBaHue B

9KOJIOTMHA. MOHUTOPUHT OKPYXKAIOIIEH CPEIbl: JIOKATbHBIN, PETUOHATBHBINA U TTI00aTHHBIN.

Okonoruyeckre (GakTopbl U 3aKOHOMEPHOCTU uX aAedcTBHs. Kitaccuduxanus 3K0I0rnyeckux
(bakTopoB: abuOTHUYECKHE, OMOTUYECKHE, aHTpoloreHHble. O0Iue 3aKOHOMEPHOCTH JEHCTBUS
skonoruueckux (akropos. [IpaBuno munumyma (K. [npenrens, 0. JIn6ux). TonepaHTHOCTD.

OBpHOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢aktopsl. CBeT kak sKonoruueckuil Qaxrtop. JlelicTBUe pa3HBIX YYacTKOB
COJTHEYHOTO CHEKTpa Ha OpPraHU3Mbl. DKOJIIOTUYECKUE TPYIIbl PACTEHUH M >KUBOTHBIX I10

OTHOIIIEHHUIO K cBeTy. CUrHaibHas pojb cBeTa. @oTonepuoiusm.

Temnepatypa Kkak dkonoruueckuil ¢akrop. JleiictBue TemmepaTypbl Ha OpPIraHU3MBIL.

HOﬁKHHOTGpMHHG u rOMOﬁOTepMHBIe OpraHru3MBbl. 3BpI/ITCpMHBIe H CTCHOTCPMHBIC OPI'aHU3MBI.

BnaxxnocTs kak skonoruueckuid gpakrop. [IpucnocobnaeHus pacTeHuil K MOAAEP>KaHUIO BOJIHOTO
Oamanca. Knaccudukamus pacTeHuid M0 OTHOIICHHIO K Boje. [IpucnocoOiieHust KUBOTHBIX K
HU3MEHEHUIO

BOJHOI'O pEiKUMa.

Cpenpl o00WTaHMS OpPraHW3MOB: BOJHAS, HA3€MHO-BO3AYIIHAS, TOYBEHHAs, TIyOWHHAas
MOJAMOYBEHHAs, BHYTpUOpPraHU3MeHHas. DU3NKO-XUMHYECKHE OCOOCHHOCTH Cpell OOMTaHUs

opranu3moB. [Ipucroco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonornyeckue PUTMBI. BHemiaue u BHYTPCHHUC PUTMBIL. CYTOIIHBIG U TOANYHBIC PUTMBEIL.

HpI/ICHOCO6HCHHOCTB OpTraHHU3MOB K CE30HHBIM U3MCHCHUAM YCHOBI/Iﬁ KHU3HU.

Kuznennsle popmbl opranu3zMoB. [lonsTre o xxusHeHHON Gopme. KuzHeHHble GOpMBbI paCTEHUM:
JEpeBbsl, KYCTapHUKH, KYCTapHUYKHU, MHOTOJICTHHUE TpaBbl, OJAHOJETHHE TpaBbl. JKU3HEHHbBIE
(GOpMBI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OcOOEHHOCTH CTpOoeHUs U o0pa3za

KH3HHU.

buotnueckue ¢aktopsl. Buasl GHOTHYECKHX B3aUMOJCHCTBUN: KOHKYpPEHIIMS, XUIIHUYECTBO,
cumM6u03 1 ero popmel. [Tapasutusm, kooneparus, MyTyan3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,

HaxyieOHnuecTBO). Hetpoduueckue B3anmoericTBus (Tommueckue, popudeckne, padpruyeckue).



3HavueHHe OMOTUYECKUX B3aUMOJCHCTBUHN JUIsl CYIIECTBOBAHMSI OPraHU3MOB B Cpelie OOMTaHUSI.
[TpuHIMI

KOHKYPEHTHOTI'O UCKJIFOUEHHS.

OKOJIOrHYecKre XapakTepucTuku nonymsuuu. [lomynsanus kak Ouosnoruyeckas cucrema. Poinp
HEOJHOPOAHOCTU cpeabl, (U3NYeCKUX OapbepoB M OCOOEHHOCTEH OMOJIOTMM BHJIOB B
(bopMHpPOBaHUN POCTPAHCTBEHHON CTPYKTYpHI HOMYIsIMi. OCHOBHBIEC TIOKA3aTEIH MOMYJISALUH:
YUCJICHHOCTb, IIJIOTHOCTh, BO3pacTHas M IIOJOBAasl CTPYKTYypa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUIPALMs. DKOJOTMYecKass CTpYKTypa nomyisanuuu. OLeHKa 4HCIeHHOCTH
nomyysuyuy. JluHaMuKa MOnyJsuuu U €€ peryisauusa. bUOTHYeCKMi MOTEeHUUal  MOIYJISLUU.
MopenupoBanue JuHaMHKM nonyisauuu. Kpusbsle pocta yncineHHOCTH nomynisuuu. Kpuseie
BBDKUBAHMS. Peryisnus 4ucieHHOCTH TOMYJISIHI: poiib (GaKTOPOB, 3aBUCSIINX U HE 3aBUCSIIIUX

OT IJIOTHOCTU. DKOJIOTHYECKHE CTpaTeruu BUAOB (1- U K- cTtparerun).

[TonsiTre 06 3xoMOrMYecKoi HUIlIE BUa. MectooOuTanue. MHOroMepHast MOJIeNb SKOJIOTHYECKON
Humm J[x.M. XatuuHncona. Pazmepsl skosiornyeckoil Humu. [loTeHmanbHas M peaan30BaHHAS

HHIIIH.

Bun kak cucrema mnomynsimid. Apeansl BUAOB. BuIBI M HMX JKU3HEHHBIE CTPAaTETHH.
3aKOHOMEPHOCTH MOBEICHUS W MHUIPALUI JKUBOTHBIX. bHonornyeckue MHBa3uU UyXEpOIHBIX
BuoB.  CoobmiecTBa opranu3MoB. bruoneHos u ero cTpykrypa. CBsi3u MeXy OpraHU3MaMH B
OuoneHo3e.JkocuctemMa Kak oTkpbiTass cucrema (A.Jx. Tencnu). DyHKUMOHANBHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTHI, peAylLeHTbl. Tpoduyeckue ypOBHH.
Tpoduueckue nenu u cetu. Abnorndeckue O10Ku 3kocucTeM. [10UBBI U HUIIBI B 3KOCHCTEMAX.

KpyroBopoT BewecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHBIE TIOKa3aTeNN YKOCUCTEMBL. BroMacca 1 mpoayKius. DKOJIOTHYeCKUe TUPaMUIbI YHCET,
O6uomaccel M SHepruu. HampaBieHHblE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHH.
[lepBuuHBIE ¥ BTOPWUYHBIE CYKIIECCMM W WX MPUYHHBL. AHTPONOTEHHBIE BO3JEHCTBUS Ha
cykneccun. Knmmmakcaoe coobmectBo. bruopasnoobpasue u MOITHOTAa KPYyroBOPOTa BEIIECTB —
OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpupoaHble HSKOCHCTEMBI. AHTPOINOTE€HHBIE HSKOCUCTEMBI. ATrposKocHcTeMa. ATpOIEHO3.

Paznuuns MCKAY aHTPOIIOTCHHBIMU U ITPUPOAHBIMHU 5KOCHCTCMaMMU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucreM. [opoxackas ¢uopa u dayHa.
CunanTponuzanus ropojckod (¢ayHbl. buonornueckoe M XO3SHCTBEHHOE 3HAuY€HUE

arpo’KOCHUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUI



OpraHu3MOB B 3KocucTeMax. [lepeHoc sHepruu M BEIIECTB MEXIY CMEKHBIMU SKOCHCTEMAaMHU.
YCTOWYMBOCTh OpPraHW3MOB, TOMYJSIIHA W OSKOCUCTEM B YCIOBUSX E€CTECTBEHHBIX U
AHTPONIOTEHHBIX BO3JCHCTBHIA. buochepa — obOmennanerapHas oboyodka 3emid, TJe
CyIIECTBYeT WJIM CYIIECTBOBaja Xu3Hb. Yuenue B.M. Bepnaackoro o Omocdepe. Obmactu

ouocdepsl u e€ cocras. XKuBoe BemecTBo 0nocdepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cymiecTBoBaHus Ouocdepbl. OcobeHHOCTH OuOChepbl Kak TI00aIbHON
skocucTembl. JluHammyeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemiects U
OMOTreOXMMHUYECKHE IUKIIBI (YTiIepoa, a30Ta). PUTMUYHOCTH siBJIeHUH B OMocdepe. 30HATbHOCTh
ouocdepsrl. [Tonstue o 6mome. OCHOBHBIC OMOMBI CYIIIN: TYHJIpA, XBOWHBIC Jieca, CMECIIAaHHBIC U
IIMPOKOJINCTBEHHBIC JIECa, CTEIIH, CABAaHHBI, TYCTHIHU, TPOITUIECKHE JIeca, BRICOKOTrophs. KimmmMar,

PACTUTENbHBIN U KUBOTHBIM MUP OMOMOB CYIIIH.

Ctpyktypa ¥ (GYHKIHUS >KUBBIX CHCTEM, OIIEHKAa X PECYpCHOr0 MOTEeHIHana U OuocqepHbIX
byHKIMI. DKoNOrHYecKue KPU3UChl MU UX NpU4YuHBL. Bo3neiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HeHHe BOIHOM cpebl. OXpaHa BOIHBIX
pecypcoB. Pazpymenne noussl. OxpaHa IMOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpPOIIOT€HHOE BO3/ICICTBIE HA PACTUTENBHBIM U KUBOTHBIA Mup. OXpaHa pacTUTENBHOTO U
KUBOTHOTO MHpa. OCHOBHBIE MPUHIUIIBI OXpaHbl Ipupoibl. Kpacubie kuuru. Oco0o oxpaHsembie

npupoanbie Tepputopun (OOIIT). borannyeckue casbl U 300JI0THYECKUE TTAPKH.

OcHOBHBIE IMPUHIMUITBI YCTOI\/JILII/IBOFO pPasBUTHUA 4YCJIOBCUCCTBA W IPUPOIBI. PaHI/IOHaJ'IBHOC

MpUpoAOIIOJIb30BAHNUEC U COXPAHCHUC OMOJIOTHYECKOTO p33H006pa3I/I$I 3emim






