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Hackonbko OHa crnyyYanHa?



MakpoaBonouua: pasmeTKa
yyacTka

KpanHue TOYKKU, OKOHTYypUBaKLLne Kpyr
MaKpPO3BOOLIMOHHBIX NPOLECCOB:

* Apamop®do3 - ngnoaganrtaumng

. IEl,I/IBepFeHLI,I/IFI — Mapannemnn3m - KOHBepreHuuns

* [lporpecc-perpecc
...l OFPOMHOE KOJIN4EeCTBO CUHOHUMMNYHbIX UIM BCTaBOYHbIX
TePMMHOB, KOTOpbIe AerarT pa3MeTKy bonee getanbHon, bonee
onucartenbHOWU, HO HU4Yero He 00 bLACHSIOT.

Apamopd o3, napannenusm v ganee — He NMPUYNHA, a KOHCTaTauus.
A 4yero?



MakpoaBonoumnga - pasMmeTKka ydacTka

I adanmubras soxa

[ adanmubras sona

Apamopdo3 no A.H. CeBepuLoBy He
nmeeT YéTkoro onpeaeneHns. O6bI4YHO
OH 3apaéTcs rpacmyeckun

N3y4eHne naneoHTONOrmM4eckmux HaxoaokK m
COBpPEMEHHbIX hOpM NO3BOMLAET B HacTosiLlee
BPEMS CYMTaTb AOCTAaTOYHO TBEPAO
YCTaHOBIEHHbIM CYLLEeCTBOBaHME ABYX MaBHbIX
TMMOB 3BONOLUMOHHOIO pa3suTtus rpynnbl (Lamark,
1809, Haeckel, 1866; n gp.): BO3HUKHOBEHME
BonbLloro Yncna 6mns3knx opMm, pasnmyaroLLMXcs
agantaumsamu ogHoro macwTaba, u pazeumue ¢
8bIXO00M 8 Apy2yro adanmueHYyH 30HY
651a200apsi npuobpemeHuUro 2pynmnoul Kakux-mo
npuHYyUnuaabHO UHbIX npucnocobsieHud,
no3eosisiroWUx ebIlimu 3a 2paHuubl nNpexHeu
adanmueHOoll 30Hbl.

ApanTuBHas paguaumnsa ogHoro maclutaba no-pasHomy
obo3HavaeTca B COBPEMEHHOW 3BOMOLNOHHOM NnuTepaType
(uduoadanmauyus, annomopgho3, assI02eHes,
KradozeHe3 u T. N.). ns nonb3oBaHMs O4HO3HAYHbIMMU
TEpMUHaAMM LienecoobpasHoO OCTAHOBUTLCA HA OQHOM U3
3TUX TEPMUHOB; OAHNM M3 Hanboree NoAXOAALLNX KaKeTCH
TepMuH «asio2eHe3» ([MapamoHos, 1966). [Ana onucaHns
pasBUTMA rPYNMbl MO NYTU B UHYO aAanTUBHYHO 30HY,
npnobpeTeHns 3BONIOLMOHHbBIX aganTaunn donbLiero
3Ha4YeHus MCNoNb30BaNUCb TEPMUHbI «aPOMOPEHOo3» N
«aHazeHe3». ...Mbl Bcreg 3a A. J1. TaxTagxkaHom (1966)
ncnonb3yem Ans Takux npeobpasoBaHnin rpynnbl TEPMUH
«apozeHe3s».

(M3 Tumodpeesa-PecoBckoro 1 ap.)



MakpoaBonumnsa - pasMmeTKka y4yacTKa

«  OBOJIIOUMOHHbIE Npeobpa3oBaHns, KOTOPbIE
3HAUMTENbHO YBENNYNBAIOT aganTUBHYIO
BO3MOXXHOCTb JaHHOW rpynnbl, (M03BONAs
paclWwunpnTb CTapyro Unn 3aHATb HOBYHO
aZlanTUBHYIO 30HY), OKa3bIBaKOT CyLLECTBEHHOE
BIIUSIHWE Ha OpraHM3m B LLESTOM, HO He
N3MEHSIIOT 06LWMIN YPOBEHDb OpraHn3auum, obinu
Ha3BaHbl 3rieKmomopgo3amu.
...ONeKTOMOpP(O3bl COXPaHAITCSA ANUTENBHOE
BpeMs B Xxode nocreayrowen aganTueHoOn
pagnaunmn, CTaHOBSICb NPU3HaKaMm KPYMNHbIX
TakCOHOB

« LWmanbrayseH npeanoXxun HasblBaTb
perpeccuBHble UBMEHEHNA Kamamopgho3lamu, a
TEPMUH «Mamoagantaunm» 3aMmeHnUTb Ha
asyiomopgho3sebl.

e  ObINK NpeanoXeHsbl ... HOBble HAa3BaHUA TPEX
rMaBHbIX HaMpaBfieHU 3BOSTHOLMOHHOIO
npouecca: Mopdodm3nN0SIOrM4YeCKNn nporpecc
cTann MMeHoBaTb apo2eHe3oM (Unu
aHareHe3oM), Mopdodn3NoNorM4ecKkmm
perpecc — kamazeHe30M, pa3BUTUE YaCTHbIX
npucnocobrieHnn — asirio2eHe30M Unu
KnagorreHe3om

CxeMma rnaBHbIX HanpasleHui 3BOMIOLMOHHOTO NpoLiecca: U3 Mopoarckozo

A — aporeHes, AJl — annoreHes, K — kaTareHes, O — 9MneKToreHes
[TnockoCTu NpeacTaBnsloT pa3Hble YPOBHM opraHn3auum



MakpoaBonoumnga - pasMmeTKka ydacTka

* A. H.CeBepuoB Ha3Ban 3BOMOLUNOHHbIE NMPeobpa3oBaHUs opraHnu3auum, BegyLume K
Mopdropuamornorndeckomy nporpeccy, apomopdgosamu. CornacHo A. H.CeBepuosy,
apomop0o3bl — 3TO TAKNE UBMEHEHNA CTPOEHUS N PYHKLMIA OpraHoB, KOTOpbIe
MMetoT obLee 3HaYeHre AN opraH3Ma B LEeNOM U NOAHUMAIOT SHEPruto ero
XU3HEOEATENBbHOCTU Ha HOBbIN KAYECTBEHHbIN YPOBEHD.

« Tak, HeCOMHEHHbIMM apomopd03amMn B IBOSTHOLINK MO3BOHOYHbLIX XKUBOTHbIX ObISN:
passumue MexaHuU3Ma akKmueHoU eeHmMunsiyuu xxabep (>xabepHo2o0 Hacoca) y
dpeesHeliux No380OHOYHbLIX NocpedcmeomM d8UXXeHUU sucuepasibHo20
)XabepHo20 ckesilema, npuobpemeHue 4YesIOCMHO20 annapama (¢ nepecmpodu-
Kol nepedHux xabepHbix 0y2), uHmeHcuguKkayuss eeHmMusssyuu xxabep npu
pa3zsumuu xxabepHol KpbIWKU Yy KOCMHbIX PbI6, npuobpemeHue nocsieOHUMU
nyiaeamesibHO20 MNy3bIpsi — 2udpocmamu4ecKo20 arnnapama, rno3eosisirouw,e20
pbibam pecynupoeams C80K nilagy4yecms; padsumue y npeodkKkoe 8bIicuux
Ha3eMHbIX M0380HOYHbIX — aMHUOM 3apodbiwiesbix 060s104eK (aMHUOHa,
cepo3bl, a/ilaHmouca), obecrneyusaroujux 803MOXXKHOCMb OMK/1adKu siuy, Ha
cywe; pazeumue MOWHO20 8cachkliearou,e20 (paspexarouje2o) ObixamesibHo20
Hacoca 2pyOHoll Knemku y penmursuu; ¢popmuposaHue jiemamesibHoO20
annapama y nmuuy; passumue XUeopO)XOeHUs U 8biKapMsiueaHusi demeHbiwel
MOJIOKOM Yy MJIeKonumaruw,ux; coeepuieHcmeogaHue 20/106HO20 Mo32a Y
nmuuy, Myiekonumarouwiux u 4Yesio8ekxa.

*  Apomopcho3bl UMEIOT OYeHb BLICOKOE 0bLLee NPUCNocobuTenbHoe 3HaveHue,
rosbliliasi He3a8UCUMOCMb OpaaHuU3Ma om 8HeWHel cpeolsbl.



MakpoaBonumns - pasMmeTKka y4yacTKa
Moagudukaunm yepena amMen — NnpMmMep anekToreHesa

CBobogHasi, nogBmxHasi, BpalLlaloLLlasaca BEPXHSS YentoCcTb U cBOboaHas,
CABUraloLLLasiCsi BHU3 HMXKHSAST YENIOCTb — 3NEeKTOMOPE03, NO3BONMBLLUUN 3MEAM

— O

o

BerHﬂf-l N HNXHAA HeJTlioCTHU

N 3yObl pa3fiM4HbIX 3MeN

1 — NUTOH, 2,7 — rNagKko3ybble yxe-
obpasHble, 3, 8 —3aaHebopo3yaTble
y>xeobpasHble, 4,5,9 — acnugosble,
6, 10 - ragtokoBble

9 10

NepenTn OT NUTaHUA HaCeKOMbIMU (NULLLEBON CNEKTP
Be3Hornx awepul) K 0Xote Ha No3BOHOYHbIX. OBLLINK
YPOBEHb XN3HEeOeAaTeNbHOCTU (3HEProobMeH) ocTaéTcs

NPEXHUM.

Yepen ragroku-Hocopora



MakpoaBonumns - pasmeTKka y4yacTKa
Mwukcocnopuanmn — npumMep KatareHesa

['eHeTU4YeCcKnn aHanna nokasars, YTo MMUKcocrnopmnaun,
BCerga CYMTaBLUMECHA «XOPOLUUM» TUMNOM NnapasuTu-
YECKUX NPOCTENLLNX, ABNSATCA MOPJIONIOrn4yeckmn
YNPOCTUBLLUMMMUCH KULLEYHOMNOSTIOCTHLIMUN, TENO
KOTOpbIX 0Opa3syeT nnasmogun. Mukcocnopmnanm —
TKaHeBble Napa3nTbl pblb N 6ecno3BoOHOYHbIX. bornee
NONyTbICAYMN BUOOB.

Cxema XXU3HEeHHOoro a - cnopa Mixobolus sp., 6 — nnoTBa,
LUKIla MUKpOocnopuaum nopaxeHHaa Mixobolus sp.



MakpoaBonounga - pasMeTKka ydacTka

OuBepreHuunsa (o1 cpeaHeBekoBOro nart. divergo — OTKITOHAKOCD)

Pocomaxa nutaetcsa npevmyllec-
TBEHHO nagansto. Lnpokue nanbl
C nepernoHkamu mexay nanbuamu
nomoratroT en rnepeasuraTtbcs no
PbIXIIOMY CHEry B CEBEpHOU Taunre
n necotyHape. Bec okono 15 kr.

Jlacka — camas menkas n3
KyHbuX. OHa cnocobHa
NPOHMKaTb B MbILUMHbIE
HopkW. NMnTaeTca rmaBHbIM
obpa3omM MbiLLaMMU.

Bapcyk BcesiieH, akTUBEH B TEnN-
noe Bpems roga, B CeBepHou
yacTu apeana 3MmMou BnagaeT B
cnsiyky. CTPOUT OYEHb CIOXHbIE
HOPbI, B KOTOPbIX MPOBOAUT
GonbLyo YacTb BpemeHun. Bec
oKono 15 kr.

OnBepreHUns BHYTPU ceMenCcTBa KyHbUX



MakpoaBonumns - pasMmeTKka y4yacTKa

KoHBepreHuus (0T nart. convergo — npubnmxarcb, CXOXYCb)

KoHBepreHums He ecTb NofHasa NnpoTUBO-
NOSIOXKHOCTb AMBepreHunn. [nseprnpytoTt
TaKCOHbI, 8 KOHBEPreHUns — 3TO XxapakTepu-
CTMKa 9BOJIOLUM OpraHoB (CXOAHble OYHKLUNN Y
HEroMosiIOrmMYHbIX OPraHoB) U (UNN) XN3HEHHbIX
doopM ganekmMx TakCoHOB C NpnobpeTeHnem

BHELWIHEro cxoacrtsea.

MnekonuTtarowme, npucnocoomBLuMecs K
NSIAHUPYIOLWMM NPbDKKaM: 1 — LLEePCTOKPbI,
2 — cymyartas benka, 3 — benka-netsdra




MakpoaBonwuusa - paaMmeTKa y4yacTka

1

I'Iapannean - KOHBepreHumn4
TOMOJIOTMYHbIX OPraHoOB

Equus

JRedcmonen

Thoabherism

HauoyeH
MICrauchemiidas

MuoyeH

Notodig
phorys

Jnuzoyen

NMo3a «CTOAHMA CTONOMKOM» U XapaKTepHoe
AnS rpbi3yHOB OMKPbIMbIX MPOcCmMpaHcme
pacnornoXxeHue rnas Ha ronose. B HMXHem
paay — poacTBeHHble POopMbl B Apyrux
ounoTtonax.

1 — manbln cycnuk, 2 — nonéska bpaHara, 3 —xén-
Tad necTpyuwka, 4 — 6onbluasa necyaHka, 5 — oObIK-
HoBeHHasi 6bernka, 6 — BOCTOYHadA Nonéska, 7 — No-
nyageHHas necyaHka.

Joyen

Mapannenusm B pa3sBUTUN KOHEYHOCTEN
nowaauHbiX 1 nuntTotepH B HeoTponuke



MakpoaBonoumnga - pasMmeTKka ydacTka

TepMUH napannenu3m
ynoTpeobnserca Takxe
He ANA XapaKTepucTu-
KU U3MEHEeHUs1 OpraHoB,
a Ana ykasaHuvs Hanpa-
BJfIeHMS1 3BOSIOLUN
TaKCOHOB

(uBepaeriyus |

NMpumepom napannenbHON 3BOSTIOLUU MOXET ObITb YeTBepTUYHaA
MCTOPUA CUIOB: PacnpoCTpPaHAACb U3 eAUHOro LueHTpa (3anagHocubupckoe
Mope-03epo) no Bcemy ceBepy NonapkTtukmu, oHn obpasoBanu psag n3onu-
pOBaHHbIX FPYNMUPOBOK paHra noasua-nonyeBua-Haasua. BHyTpu nsons-
TOB NMpoucxoauT HezaBucumas ancpcgepeHUUpoOBKa HA MANOTbIYNHKOBbIE
cdopmbl, nuTaroWMUCA 6€HTOCOM, U MHOIOTbIYMMHKOBbIE, MUTAKOLWAaNACA
NSIAHKTOHOM, a TaKXe napansenbHoe pasgeneHue no MecTy pa3mMHOXeHU S
Ha O03€pHble U peyHble hopMblI.



MakpoaBonoumnga - pasMmeTKka ydacTka

NMonudunnua — o6 beguHeHne B OANH TaKCOH pa3HbIX MO NPOUCXOXAEHUIO
rpynn. [lonin- mHoro, punym — BeTBb.

Bo BTOpoun nonosmHe XX Beka MHOrMe uccrnenoBartenm rnelTanncb gokasaTb
nonuduneTnyeckoe NPONCXoXOeHNE Taknx U3BECTHbLIX rPymnmn, Kak LBETKOBbIE,
amdundum, mnekonuTarLue.

MoHodunusa — nponcxoxaeHue TakCoOHa OT O4HOIro NPeaKoOBOro TakCoHa.

CMMNCOH npeanoXxun cyntatb MOHOMNNEeTUYEeCKUMM TaKCOHbI, KOTOpPbIe
NOpPOXAeHbl TAKCOHOM, paBHbIM UM MO paHry (MoHodunma no CUMNCOHY).
OpfHako paHr BbICLUMX TAKCOHOB CYyOBbEKTMBEH.

AWIOK NpeanoXxun cYyntatb MOHo(UneTU4YeCKMMU HaaABUAOOBbIE TAKCOHbI,
npousoLweawumMmm oT Og4HOro npeakosoro Bmaa (MOHO(MIMsa No JLUOKY)
[loBONbHO NpeacTaBMTENbHAs LLKOMa KNagmucToB NpMHMMaeT boree cTpornm
KpUTepmn MOHOMUMETUYHOCTM — NPOUCXOXOEHME OT OQHOro BMAa, Ha Kak 9To
OoKasaTtb U Kak 3TuM onepuposaTtb? cnonb3oBaTb JSIMWWEHHYHO BO3MOXHOCTH
NPOBEPKM MOHOMUNIO NO ILLUITOKY BECCMBbICIIEHO.



MakpoaBonouusa — coBpeMeHHble CITOXXHOCTU

Hentpanucrckaa Teopus 3aBosniioLUnN — HEUTPanbHbIe MPU3HAKU
TONbKO AauBeprupytoT. NMNapadunusa n nonndunua Ha 3SToM ypoBHe
UCKIoYeHa.

WHHOBaUMOHHas HOBOCTL: 3BOJIIOLMSA ABYrnaBa, Kak opén Ha py6ne.

fonoBa Ne 1. AganTuBHaa 3BONOUUA, AAPBUHOBCKaA 3BOSTIIOLUSA —
3BOMOLMSA NpUcnocodbnennin, HanpaensiemMblix otToopom. OHa MoOXeT ObITb
KOHBEPreHTHOWN, ANBEPreHTHON, NPOrpeccuBHON-PErpeccuBHON 1 T.A4.

FonoBa Ne 2. HeutpanucTtckasa aBonouusa, HegapBMHOBCKas 3BOSOLUA
— 9BOSIIOUMSA NMPU3HaKoB, 6e3pasnmyHbiX Ans oTbopa (pas3nuyme B TOSLIUHE
ryd y HerpoB n nHgenues). Ecnu npusHak He NoaBepPXeH cTabunmanpyowemy
NN OBMXyLLLEMY OTOOPY, OH BCerga «pacnsbiBaeTcs».

AHanorns — pacxoxmneHue sA3blKoB NMpu KyNbTYPHOM N30SSLUUM UX HOCUTENEN.
PacxoxgeHue A3blkoB TeM bonbliee, YeM OoMblUe U30MSAUUs: YENTOBEK —
yosioBik, men — Mensch. Ix He npuBA3aTb HU K penbedy MEeCTHOCTU, HU K
Knumary.
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MakpoaBonouusa — coBpeMeHHble CITOXXHOCTU

« K HacTosiwemy BpeMeHU BO3MOXHOCTU MOpPchOoriorm4eckoro,
3MOPUONIOrMYECKOro U NaneoHToNorM4ecKoro MeToaoB aHanum3a
domnoreHnn npakTuyeckm ncyepnanbl. C nx nomMmoLbio yaanocb co3aaTtb
KapTUHY 3BONOLMM NMO3BOHOYHbLIX XKMBOTHbLIX U COCYAUCTbIX pacTeHUN
CpPpaBHUTESIbHO NOJIHO, 6€CNO3BOHOYHbIX - YaCTUYHO.

* Hwuswune pacteHnsa n NpoKapmoTbl He NoAJAKTCA TPaAULUOHHOMY
aHanuay.

 HauuHas c 80-x rogoB HabnopaeTca ctpeMuTenbHbIN nporpecc. B obwunx
yepTax HaMme4YeHbl KOHTYpPbI (pnroreHeTUYECKNUX CBA3EN BCEro XXUBOro.
OO6OLwWwasa KOHCTPYKUUSA OKa3anacb COBEpPLUEHHO HEOXUOAaHHOMN.

B ocHOBe HOBOro 3HaHUA NIeXXUT HOBbIN MeTOo4 — uccriegoBaHue
3BOJIIOLMN MONEKYS, CHavyana — HeMTpanbHON, MOTOM, YXe B HbIHeLUHEeM
Beke, aAanTUBHOM.

 Ha HayanbHOM 3Tane 3BOSIOLUUUN HAONIOOAeTCA aKTUBHbLIN «20PU3OHMAsb-
HbIl» NMepeHoOc 2eHo8 — UX OOMEeH MeXxAay npeacrtaBUTENIAMU OYeHb
AaneéKkux cucTeMaTu4veckux rpynn. 3To OCHOBHOU chakTop aBonounmn
apXeUCKOU U B MeHbLUEen CTerneHn NpoTepo3onuCcCKoun OmoT.

* Y 3yKapuoT OH COMNMpPOBOXAAeTCA CIIMSAHUEM KNeTOK U NOrnoLweHnem
KFeTKN KNeTKOU C caMOU pa3HOU CTEeNeHb aBTOHOMUU OTAENbHbIX
KOMMOHEHTOB obLero cynepopraHmama (cumobunoreHeTn4yeckasa teopus).

« @unoreHeTU4YecKasi Cxema Ha 3TOM YPOBHe — He AepeBo, a CeTb.
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SBONMIOLUMOHHOE AepeBO IYyKapuoT.
To4ykm oTBETBIIEHUA OT OCHOBHOIO CTBOJIA BblLLE 3BINEeH030€eB NpPOCTaBJiIEHbI NMPOU3BOJIbHO.



[ OpU30OHTaNbHbLIN NEPEHOC NTEHOB —
K4eMy 310 NMpmnBoanT

Eukaryota
(447 4)

Bacteria
(4136)

KonnyecTtBeHHOEe COOTHOLIEHMEe obLWmx n
YHUKaJIbHbIX 0enkoBbIX JOMEHOB Yy apxei/'l,

GakTepuin u aBkapuorT. lNnowaau duryp

NPUMEPHO NPONOPLUOHASNIbHbI YUCITY JOMEHOB

(v3 A.B.Mapkos, A.M.Kynukos, 2004).

Archaea
(1812)

[MpokapnoTbl NpeacTaBneHbl ABYMS
LapcTBamu — apxebakmepuu v
aybakmepuu

JlomeH — KOHCepBaTUBHasA nocrenosa-
TeNbHOCTb aMUHOKUCIIOT, MPUCYTCTBYHO-
LLlas B HECKOSTbKMX (0BbIMHO BO MHOIMX)
6enKoBbIX Morekynax y pasHbiX OpraHms-
MOB. BOSbLIMHCTBO JOMEHOB XapakTepu-
3yKOTCHA CTPOro onpenerieHHon oyHKUMen
N NpeacTaBnanT cobon PyHKUMOHaNb-
Hble BJ10KM BESTIKOBbIX MONEKYIT.

B reHome aykapunoT 6ernku, OTBETCTBEH-
Hble 3a ornepaunn ¢ reHoMoMm (pennuka-
LS, TPAHCKPUNUMA, TPAHCNSALNS) U
6enkn, ocyLLecTBNAILLME onepaunm C
MembpaHamn — OT apxen, b6enku, Benku
OCHOBHOro obmMeHa — oT aybakTepun.

CYLLEeCTBYET rmnoTesa, YTo NepBUYHbLIN
NpoKapuoTU4eCcKnn 6e3baaepHbIN
opraHuam, obpasoBaH NyTeM CIIMAHUS
apxebakTepuu ¢ aybaktepuen, npudem
6a30BbIN SHEPreTUYEeCKnin MeTadbonnam
9TOro opraHusma nmen aybdakTepuanbHyto
npupoay (rnukonmns, dpoxeHue)



buonorn4yeckmm nporpecc:
npoTuBope"ine Mmexanay CrmoXHoCTbio U yCrexom

A.H. CeBepuoB cHUMaeT ero, pasaensasa omonorudyeckum n mopdo-
c¢hnsmnonornyeckmum nporpecc

Buonornyeckumn nporpecc:
* yBENnn4eHmne Konuyectesa ocoben
* MpOrpeccuBHOE paccerieHme 1 3axBaT HOBbIX
apeanos
* pacnageHue TakcoHa Ha COMNOAYMHEHHbIE
cucTemMaTmyeckne eanHuLbI

Mopdo-chnanonornyeckum nporpecc:

* andodepeHumnayma opraHmsma

* MHTEeHcudukauma PyHKUNn

* nocneposartenu CeBepuoBa JobasnsoT
YCOBEPLUEHCTBOBAHWE UHTErpaLuu,
paumoHanusauma yCTponucTea opraHnu3ma,
NoBbILLEHNE YPOBHA romeocTasa 1 np.

Mopdo-chbusnonornyecknmn nporpecc — oamMH U3 cnNocooboB JOCTUXKe-
HUSA GMONOrn4yecKoro nporpecca.
Kak n mopdo-chnsmnonornyeckmum perpecc.



OcHoBHasa dumnocodckana npobnema
MaKpO3BOJIIOLUM - HAMNMpPaBJIEHHOCTb

PaHHUue 3BONIOLUNOHUCTbLI OO BACHANU pa3BUTUE Npupoabl Yepes
KOHe4YHble NMPUYUHDbI, CTPEeMJIeHUEeM K nporpeccy, TBOp4eCKOU CUNON U
TOMY NOoAOOHbLIMM areHTamMum.

HNapBuH yopan npegonpeaeneHHOCTb Xo4a 3BOSIKOLUU, HO HE BCEM 3TO
NOHPaBUNOCH.

NMepnoaunyeckun Kak 3a pyoexom, Tak u B Halleyn cTpaHe BO3HUKanNu epecu,
HanpaBJieHHblIe Ha MOUCK UHbLIX MPUYMH IBOJTIOLMN, KPOME eCTeCTBEHHOro
oTOopa.

JapBUHU3M — TeOopUs, KOTOpas NO3BONAET OO BACHUTL BCE «Ha3an», HO He
OCTaBNseT BO3MOXHOCTU AJ1A NpeAcKasaHUM — YeM OHa OTNMYaeTcsH oT
TeOpPUN UHBLIX OOLLEeCTBEHHbIX U COoUManbHbIX HayK. [lapBMHOBCKas
3BOJIIOLMA CrlydYanHa U Henpeackasyema.

B CCCP otka3 oT gapBuHu3ma wen nop conaroMm HoMmoz2eHe3a — NonbITKU
NOCTPOUTL 3BOJIOLIMIO HA OCHOBAHUM «3aKOHOB» (NOMOS rpey. — 3aKOH).
OHM 3aKOHYMNUCb HN4YeM, Ho HomoreHeTuku — J1.C. Bepr, A.A. Jliobuwes -
ObINN HACTOJSIbKO APKUMM N CAMOOBLITHLIMU JINYHOCTAMM, YTO HOMOreHe3
cTasn BaXXHOM CTPaHULIEU UCTOPUM OTeYeCTBEHHOM bnororun.



OcHoBHasa hunocodckana npodbnema
MaKpO3BOMIOLUUM - HANpaBrieHHOCTb

) . — [ns opraHoOB U TKaHen O0ObLIYHO yaaeTca
\ peTpocCneKTUBHO onpeAaenuTb HanpaBneHuUs
[nas Y6 B6aeKa asoniounu (Hanpumep, peayKumnio
PR —— nuweBapuUTenbHbIX OPraHoB Y NONMOCTHbIX
napasutoB). OpraHoreHes u ructoreHes
NOAYUHSETCA YETKUM 3BOJSTIOLIMOHHBIM
3aKOHOMEpPHOCTSIM.

Pozosuuo—Y

JBONOUNA TaKCOHOB Hen peacKasyema.

'ma3 ocbMuHora [JocTaTo4yHbl N AnNs o0 bLACHEHUS 3BONIOLNN
MeXaHU3Mbl AAaPBUHOBCKOro npucnocob6birne-
Tanesuosmee HUA K OKpYyXXawlLien cpege, Unm B TeOPUIO
AOIMKHbI ObITb A006aBNeHbl HOBbIE CYLHOCTH
U HOBbIe 3aKOHbI? ECTb T CBOM 3aKOHbI Y
Makpoasonouun? NMontopbl COTHU NeT
NMOUCKOB MHOIO He NMPUHEeCIIN HUYero...

a3 KonbyYyaToro YepBs



