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Hackonbko oHa cny4yanHa?



MakpoaBontouuns: pasmeTka
yyacTKa

KpanHue ToYKU, OKOHTYpUuBaroLmMe Kpyr
MaKpO3BOJTHOLMOHHBLIX NPOLIEeCCOB:

* ApamMopdo03 - nanoagantaumns

» [InBepreHuna — napannennam - KOHBepreHuus

 [lporpecc-perpecc

... OFPOMHOE KONMN4YeCTBO CUHOHUMUYHbIX UITU BCTaBOYHbIX
TePMUHOB, KOTOpPbIe AenalT pa3MeTKy Oornee getarnbHOU, bonee
onucartefibHON, HO HUYero He OO bLACHAIOT.

Apamopd¢ o3, napannenusm v ganee — He NpMUYMNHa, a KOHCTaTauus.
A yero?



MakpoaBonouunsa - pasMmeTka yydacTtka

I adanmubHas 3oHa

[y

flyms apozeHesa—s—

/

I aGanmubras jona

Apamopdo3 no A.H. CeBepLoBy He
umMmeeT 4YeéTKkoro onpeaeneHusa. ObbI4YHO
OH 3apaéTtcsa rpacduyeckm

3yueHne naneoHTONorm4ecknx Haxoaok u
COBPEMEHHbIX POPM NO3BOSMISIET B HAcTosILLEe
BpeMs CcYMTaTb JOCTATOYHO TBEpPOO
YCTaHOBMNEHHbIM CyLLIECTBOBaHME OBYX IMaBHbIX
TMMOB 3BOSOLMOHHOIO pa3suTus rpynnbl (Lamark,
1809, Haeckel, 1866; 1 ap.): BO3HMKHOBEHNE
GonbLioro Yncna 6nmMsknx OopM, pasnuyatoLLInNXcs
aganTtaumamm ogHoro maclutaba, n pazsumue c
8bIXO000OM 6 Opy2yro adanmueHyH 30HY
6n1a2zo0apsi npuobpemeHuro 2pynnoli Kakux-mo
npuHyunuaabHO UHbIX npucnocobneHud,
no3eosigroWUX 8bIlimu 3a 2paHuUybl NpexHeu
adanmueHoU 30HHbl.

ApanTuBHas paguaumnsa ogHoro Mmacwtaba no-pasHomy
obo3HavyaeTcsa B COBPEMEHHOWN 3BOMOLNOHHOM nNutepaTtype
(uQuoadanmauus, annomopgho3, asIo2eHe3s,
knadozeHe3 W T. n.). [Ina nonb3oBaHWst O4HO3HAYHbIMU
TepMUHamMmun LenecoobpasHo OCTaHOBUTLCS Ha OAHOM U3
39TUX TEPMUHOB; OAHUM 13 Hanbonee NOOXOAALLNX KaXKeTCH
TEepMUH «asiro2eHes» (lNapamoHos, 1966). [ins onucaHua
pasBUTUA FPynnbl MO NYyTU B UHYIO aganTUBHYIO 30HY,
npnobpeTeHnsa IBOSOLMOHHBIX aganTauumn donbLiero
3Ha4YeHUsa UCMOoNb30BaNIUCb TEPMUHBLI «apPOMOpPEho3» N
«aHa2eHe3». ...Mbl Bcrieg 3a A. J1. TaxtagxsHoMm (1966)
ncnonb3yem ns Takmx npeobpasoBaHui rpynnsl TePMUH
«apo2eHe3y.

(M3 Tumodpeesa-Pecosckoro 1 ap.)
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CxeMa rnaBHbIX HanpasfeHWin 3BOSIOLIMOHHOIO npoLiecca:

pa3MeTKa y4yacTka

OBOMIOLMOHHbIE Npeobpa3oBaHusl, KOTOpble
3HAYMTENbLHO YBENMMYNBAIOT aJanTUBHYHO
BO3MOXXHOCTb AaHHOW rpynnbl, (N03BOSsd
pacLUNpUTb CTapyo UK 3aHATbL HOBYHO
afanTMBHYIO 30HY), OKa3blBalOT CYLLECTBEHHOE
BNUSIHNE Ha OpraHn3m B LIENIOM, HO HE N3MEHSIOT
oOLLKNIM ypOBEHb OpraHn3auumn, 6biny HasBaHbl
arnekmomopgosamu. ...dNeKToMopdo3bl
COXPaHSATCA ANnTenbHOe BpeMS B Xoae
nocriegyroLen aganTMBHoOM paguaunu,
CTaHOBSICb NPM3HaAKaMM KPYMHbIX TAKCOHOB
LLIManbray3seH npeanoXxun Ha3blBaTb
perpeccuBHble U3BMEHEHUS Kamamopgolamu, a
TEPMUH «mManoaganTaunm» 3aMeHUTb Ha
asnsiomopgho3sebl.

ObINn NPEANOXEHDI ... HOBblE Ha3BaHUS TPEX
rMaBHbIX HanNpaBfeHNN 3BOSOLIMOHHOIO
npotecca: Mopdhon3nonorn4ecknin nNporpecc
cTanu MMeHoBaTb apozeHe3om (Unn
aHareHe3oM), Mopdodn3NoNorMyecknn perpecc
— KamazeHe30M, Pa3BuUTNE YacCTHbIX
npucnocobneHnn — ansio2eHe3om nu
KnagorreHe3om

N3 UopdaHckozo

A — aporeHes, AJl — annoreHes, K — katareHes, 3 — aneKkToreHes
[TnockoCcTu NpeacTaBnsAlT pasHble YPOBHU OpraHmM3aumm



MakpoaBonouunsa - pasMmeTka yydacTtka

A. H.CeBepLoB Ha3Ban 3BOSIOLMOHHbLIE Npeobpa3oBaHUst opraHn3aunun, BegyLumne K
Mopdocunanonornyeckomy nporpeccy, apomopdgosamm. CornacHo A. H.CeepLoBy,
apomopg0o3bl — ATO TakKMe N3MEHEHNSI CTPOEHUS N OYHKLMIA OPraHoB, KOTOPbIE
nMeroT obLuee 3Ha4YeHne ans opraHM3amMa B LIENIOM U NOAHUMALOT SHEPTUO ero
XU3HEOEeATENbHOCTM Ha HOBbIN Ka4Ye€CTBEHHbIN YPOBEHD.

Tak, HeCOMHEHHbIMM apoMopd03amMn B 3BOMOLMM NO3BOHOYHbIX XXMBOTHbIX BbISN:
passumue MexaHU3Ma akmueHoU eeHmunsAyuu xabep (xxabepHo20 Hacoca) y
dpeeHelwux MNo38OHOYHbIX rnocpedcmeomM O8UXKeHUU sucuepasibHo20
)XabepHo20 ckesilema, npuobpemeHue 4YesIOCMHOR20 annapama (¢ nepecmpolu-
Kol nepedHux xabepHbix Ay2), uHmeHcughukayusi eeHmusnssyuu xxabep npu
passumuu xabepHou KpbIWKU Y KOCMHbIX pbl6, npuobpemeHue nocrieOHUMU
nyasamesibHO20 NMy3bIpsi — 2udpPOcMamu4ecKo20 annapama, rno3eoJsisirou,e20
pbibam peacynupoeamb CEOI0 Mjiagyv4ecmb; pazsumue y rnpeoKoe ebICWUX
Ha3eMHbIX M0380HOYHbIX — aMHUOM 3apoodbiuieabix 060s5104eK (aMHUOHa,
cepo3bl, asislaHmouca), obecrneqyusaroujux 803MOXHOCMb OMKJI1a0KU iUl Ha
cywe; pazgsumue MOWHO20 8cacblearouwie20 (pa3pexarouie20) ObixamesibHO20
Hacoca epyOHoU Kriemku y penmuinut; hopmMupoeaHue siemamesibHO20
annapama y nmuuy; pa3eumue XuUueopPOoXXOeHUs U 8bIKapMsiueaHuUs1i 0emeHbiwel
MOJIOKOM Yy MJIeKonumarouwjux; coeepuieHcmeosaHue 20J71086HO20 MO32a y NMmuduy,
MJIeKonumaruw,ux u 4esi08ekKa.

ApomMopd03bl MMEKT 04YeHb BbICOKOE 00Llee NpucnocobutenbHoe 3HadYeHne,
roebilasi He3asUCUMOCMb Op2aHuU3Ma om 8HeuwHel cpeobi.



MakpoaBonouma - paaMeTka ydacTtka
Mogudukauum Yyepena amMen — NnpumMep anekToreHesa

CBobogHas, noaBuXxHag, BpallaroLasaca BEPXHSAS YErntoCcTb U cBODOAHaS,
cOBUraloLascst BHU3 HMKHASI YENOCTb — ANeKTOMOpPd 03, NO3BOMNUBLLNK 3MESAM
NepenTn OT NMTaHNSA HAaceKOMbIMU (MULLEBOW CNEKTP
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1 — NUTOH, 2,7 — rmagko3ybkle yxe- .

obpasHble, 3, 8 —3agHeboposyaTbie
y>xeobpasHble, 4,5,9 — acnngosble,
6, 10 - ragloKoBble Yepen ragroku-Hocopora



MakpoaBontouusa - pasmMeTka y4acTKka
Mukcocnopuanm — NnpMMep KarareHeaa

[eHeTHn4YecKkMn aHanma nokasar, YTo M1Kcocnopmnaunu,
BCerga CYMTaBLUMECS «XOPOLLIMM» TUMNOM NapasuTu-
YeCKNX MPOCTEULLNX, ABMNATCA MOPEONorn4yecku
YNPOCTUBLUNMUCA KULLEYHOMOSIOCTHLIMM, TESNO
KOTOpbIX 0bpasyeT nnasmoaunn. Mmkcocnopmnanm —
TKaHeBble Napa3nTbl pbid 1 6ecno3BOHOYHbLIX. Bonee
NonyTbiCAYX BUOOB.

nH

Cxema XXU3HeHHOro uukna a - cnopa Mixobolus sp., 6 — nnoTBa,
MUKpOCNopuaun nopaxeHHaa Mixobolus sp.



MakpoaBontouyua - pasmMeTka y4acTKka

OuBepreHuuns (OT cpegHeEBEKOBOIro nar. divergo — OTKITOHAKCH)

Pocomaxa nutaetca npeumyLlec-
TBEHHO nagansto. Lnpokue nansl
C nepenoHKamMu Mexay nanbuamu
nomorarT en nepensuraTbCs rno
PbIXNIOMY CHEery B CEBEpHOU Taunre
n necotyHape. Bec okono 15 kr.

Jlacka — camas mesnkas uns
KyHbMx. OHa crnocobHa
NPOHMKATb B MbILLNHbIE
Hopku. MNMnTaeTca rmaBHbIM
obpa3om MmbiLLamu.

Bapcyk BcesiieH, akTUBEH B TEnN-
noe BpeMs roga, B CeBepPHOM
YacTu apearna 3MMOW BnadaeT B
cnayky. CTpoOUT OYEHb CrOXHbIE
HOPbI, B KOTOPbIX NPOBOANT
bonbLUyto YacTb BpeMeHu. Bec
okono 15 kr.

OnBepreHUMA BHYTPU CEMENCTBA KYHbUX



MakpoaBonouma - pasMeTka ydacTka

KoHBepreHuus (0T fart. convergo — npuobnmxatcb, CXOXYCb)

KoHBepreHunsa He eCcTb nonHas npoTUBo-
MNOSTIOXKHOCTb AnBepreHumn. Inseprupytor
TaKCOHbI, @ KOHBEpPreHuMsa — 3TO XapaKkTtepu-
CTUKa 3BOSMIOLIMKN OpraHoB (CXoaHble PYHKUMN Y
HEeroMosiorMyHbIX OpPraHoB) U (USN) XXU3HEHHbIX
dopm Janékmx TakCoHOB C NpuobpeTeHnem

BHELWHEro cxoacrtea.

MnekonuTtarowme, npucrnocoomsLUMECS K
NJIAHUPYOLUM MpPbDKKaM: 7 — LLePCTOKPbIN,
2 — cymyarad bernka, 3 — benka-netara
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NMapannenunsm - KOHBepPreHuns
rOMOJIOMMYHbIX OPraHoB

/lredcmoyer

Thoatserium

TnuoyeH
MaLraucheniides

MuoyEH

Notodin
proras

JnuzoyeH

lNMo3a «CTOAHNA CTONOUKOM» U XapaKTepHoe
ANS rpbI3yHOB OMKPbIMbIX MPOoCcmMpaHcmse
pacnosioXXeHue rrnas Ha rosnioBe. B HMxHem
paay — poacTBeHHble opMbl B ApYyrnx
ounoTtonax.

1 — ManbIn cycnuk, 2 — nonéska bpaHnara, 3 —xen-
Tasi necTpyLika, 4 — bonbLlas necyaHka, 5 — obblIk-
HOBeHHasa benka, 6 — BOocTo4Hasa nonéska, 7 — rno-
nygeHHasi necyaHka.

Joyer

Mapannennsm B pa3BUTUN KOHEYHOCTEMN
nowaguHbiX U nunToTepH B Heotponuke



MakpoaBonouunsa - pasMmeTka yydacTtka

TepMUVH napannenusm |
ynoTpe6nsieTcs Takxe \
He ANsl XapaKTepucTu-

KN U3MEeHeHUA OpraHoB,

d ANnA YyKa3aHUA Hanpa- ~
BJ1IeHnA 3BONKOLUNU
TAKCOHOB

(AuBepaeriyus

NMpumepom napannernbHOU 3BONIOLUN MOXET ObITb YeTBepTUYHAA
MCTOPUA CUIOB: PacnpoCTPaHAACH U3 eAUHOro LeHTpa (3anagHocnounpckoe
Mope-03epo) No Bcemy ceBepy FonapkTuku, oHu obpasoBanu psag U3onu-
pOBaHHbIX FPYNMNUPOBOK paHra noasua-nonyBua-Haagsua. BHyTpu nsons-
TOB NpPoOUCXoauUT He3aBucumana audepeHUMpPOBKA HA MaNoOTbIYUHKOBbIE
¢dopmbl, NUTaOWMCA OEHTOCOM, U MHOIFOTbIYMHKOBLIE, MUTaKOLWaNACA
NSIAHKTOHOM, a TaKXe napannenbHoe pa3gerieHue nNo MecTy pa3MHOXeHUs
Ha O3€pHble U peYHble POpPMbI.



MakpoaBonouunsa - pasMmeTka yydacTtka

NMonundunmna — oobeanHeHUe B OOAUH TaKCOH pa3HbIX MO NPOUCXOXAEHUIO
rpynn. [lonn- mHoro, dounym — BETBb.

Bo BTOpOn nonosnHe XX Beka MHOrMe nccrieqoBaTesnm nblTasiMcb goKasaTth
nonuguneTnyeckoe NPoNUCXoXaeHne Takmx N3BECTHbIX rPymnn, Kak LBETKOBLIE,
amdnounm, mnekonuTarLme.

MoHodunua — npoucxoxgeHue TakCoHa OT OAHOIro NpPeaKoBOro TakCoHa.

CnMNCOH npeanoXxun cyntatb MOHOPUNETUYECKMMU TaKCOHbI, KOTOPbIe
NOpPOXAeHbl TAKCOHOM, paBHbIM UM NO paHry (MoHocpunnmna no CUMMNCOHY).
OaHako paHr BbICLLUNX TAKCOHOB CYObLEKTUBEH.

AWIIOK NPeanoXun cuyutate MOHOUNeTN4eCKMM HaaBMAOBbIE TAKCOHDI,
npousoLweawmnmMm oT OAHOro npeakoBoro Buaa (MoHodunusa no JLSIOKY)
[loBONLHO NpeacTaBuTeSibHAA LWKOMNa KagmcTtoB NpuHMMaeT boree CcTpornm
KpuTepmnmn MOHOPUETUYHOCTU — MPOUCXOXKOEHNE OT OQHOIMo BUAA, Ha Kak 3To
AoKasaTb M KaK 3TuM onepuposaTb? icnonb3oBaTb NUWEHHYH BO3MOXHOCTU
NpOBEPKM MOHOMUNIO NO JLLSTOKY BeCCMbICIIEHO.



MakpoaBonounsa — COBpeMeHHble CITOXHOCTU

Hentpanucrckasa Teopua 3BonOLUUN — HEUTPaAribHbIe MPU3HAKU
TONbKO AnBeprupyroT. Napadunua n nonudcgpunnma Ha aTom ypoBHe
UCKJITHOYEeHa.

WHHOBaLMOHHaA HOBOCTL: 3BOSIOLMA ABYrnaBa, Kak opén Ha pyb6ne.

Nonosa Ne 1. AganTuBHaa 3BOSNOLUUA, AAPBUHOBCKas 3BOSOLUA —
3BoONOLUMA npucnocobneHnn, HanpasnsiemMbix oT6opoM. OHa MOXET ObITb
KOHBEpPreHTHOW, AUBEpPreHTHOW, NporpeccMBHOU-perpeccMBHoON 1 T.4.

NonoBa Ne 2. HenTpanucTtckasa 3Bonouus, HegapBMHOBCKaA 3BONIOUNA —
9BOMOUMSA NMPU3HaKoB, be3pasnnyHbixX Ang otbopa (pasnuyme B TonwmHe ryb
Yy HErpoB N nHaenues). Ecnn npusHak He NoaBepXKeH CTabunManpytowemy
NN OBUXYyLLLEMY OTOOPY, OH BCEraa «pacnnbiBaeTcsy.

AHanorns — pacxoxgeHue s3blIKoB Npu KynbTYPHOWN N30NSUUN NX HOCUTESEWN.
PacxoxaeHune s13bIkoB TeM bonbLlee, YeM AorblUe N30Mauma: YernoBekK —
4yonosik, men — Mensch. VIx He npuBA3aTb HW K penbedy MeCTHOCTU, HU K
Knnmary.
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ApputnBHoOe aepe-
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noptHbix PHK.
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Apxefaxmepuu
Jyxapuome:

xnepannacmsi
Jybaxmepuu  Mumozrondpuu

dunoreHeTn4YecKme CBA3N Mexay 8 rpynnamu
NO3BOHOYHbIX XXUBOTHbIX (BEPXHSAA CXema) 1 pasnm4umsa no
4ncrny aMMHOKUCIOTHbIX 3ameH (K. ) y Tex xe BuaoB
(HMXHUM rpachuk) No a-uensm reMornodmnHOB (YEPHbIE TOYKN)
n B-uensm (ceetnble Toukn). N3 Kumypa, 1985)



MakpoaBonLuna — COBPpeMEeHHbIe CITOXXHOCTU

K HacTosiwemMy BpeMeHU BO3MOXHOCTU MOPOriorm4ecKkoro,
3IMOpPMONOrMYecKoro n NasieoOHTONOrM4YeCcKoro MeToaoB aHanm3a
cdomnoreHnn npakTnyeckm ncyepnaHbl. C nx nomMoLbIo yaanocb co3gaTb
KapTUHY 3BOSTIOLNN NO3BOHOYHbIX XXMBOTHbLIX U1 COCYAUCTbIX PacCTeHUM
CPaBHUTESIbHO NOMTHO, 6€CNO3BOHOYHbLIX - YACTUYHO.

Huswune pacteHus u NpokapuoTbl He NoaAalTCA TPagULUOHHOMY
aHanuay.

HauuHasa c 80-x roqoB HabnwgaeTcs cTpeMuTenbHbIN Nporpecc. B oowmx
yepTax HaMe4YeHbl KOHTYpPbl hUITIOreHeTU4EeCKMX CBA3enN BCEero XXuBoro.
O6LwWasa KOHCTPYKLUA OKa3aracb COBepPLUeHHO HeOXXUAAaHHOM.

B ocHOBe HOBOro 3HaHUA NEeXUT HOBbIU MeTo4 — uccregoBaHue 3BOSTHOLUN
MOJIeKyJ1, CHa4asria — HeMTpanbHOWU, MOTOM, YXXe B HbIHEeLUHeM Beke,
aganTUBHOMN.

Ha HayanbHOM 3Tane aBonouuu HabAAeTCA aKTUBHbLIN «20PU30HMasb-
HbIU» NMepeHoCc 2eHO8 — X OOMeH MeXxAay npeacTtaBUTENIAMU OYEHb
AaneéKnx cMcTeMaTnu4veckux rpynmn. 3To OCHOBHOM (paKTop 3BOSHOLUN
apXxeuCKOM U B MeHbLUen CTeneHu NpoTepo30nUCcCKon 6UOT.

Y 3yKapnoT OH CONnpoBOXAaeTCA CIUSAHUEM KIeTOK UMK NOorrfoweHnem
KITeTKM KNeTKOM C CaMOMn pa3HOM CTeneHb aBTOHOMUU OTAENbHbIX
KOMMNOHEHTOB o0Lero cynepopraHmama (cumonoreHeTu4eckasa Teopus).
dunoreHeTn4yeckasa cxema Ha 3TOM YPOBHe — He iepeBo, a CeTb.
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napasmtbl

JBOMOLUMNOHHOE AepeBO IYKapuUoOT.
Toukn oTBETBNEHNUSA OT OCHOBHOIO CTBOSA BbiLLE 3BrNeH030eB NpoOCTaBJ1€Hbl NPON3BOJIbHO.



[ OpU30OHTanNbHbLIN NEPEHOC FEHOB —
K4eMy 3TO NnpmBoanUT

Eukaryota
(4474)

Archaea

Bacteria Llai2y

(4136)

KonnyectBeHHOEe COOTHOLLEHMEe OOLUX U
YHUKaNbHbIX 6eNKOBbIX JOMEHOB Yy apxeu,
GakTepun n agkapuor. MNnowaau duryp
NPUMEepPHO NpPonopUNOHaribHbl YACSTY AOMEHOB

(u3 A.B.Mapkos, A.M.Kynukos, 2004).

[MpokapnoTbl NpeacTaBneHbl ABYMS
LapcTBamu — apxebakmepuu v
aybakmepuu

» [lomeH — KOHCEpPBATMBHAA NnocriegoBa-

TEeNbHOCTb aMUHOKUCIOT, MPUCYTCTBYHO-
LLlas B HECKOSTbKNX (OBbIYHO BO MHOTMMX)
BernkoBbIX MOfeKynax y pasHbiX OpraHus-
MOB. BONbLUNMHCTBO AOMEHOB XapakTepu-
3yHOTCS CTPOro onpeneneHHon yHkumnen
N NpeacTaeBnstoT cobon yHKLMOHamNb-
Hble 610K BenkoBbIX MOMNEKYI.

B reHome aykapunoT 6enkn, oTBETCTBEH-
Hble 3a onepauum ¢ reHoOMOM (pennuka-
LS, TPAHCKPUNLUUS, TPaHCNALMS) U
6ernku, ocywecTenalLmME onepauum C
MemMmbpaHamm — OT apxen, 6enku, benku
OCHOBHOro obmeHa — o1 aybakTepui.

CYLLECTBYET rmnotesa, YTo NepBUYHbIN
NpoKapmnoTUYECKNN 6e3bSaEpPHbIN
opraHuam, obpasoBaH NyTeM CNUsHUSA
apxebaktepumn c aybakTepuen, npnuyem
0a30BbIN AHEPreETUYECKUN MeTaboNn3am
9TOro opraHn3ma nmen aybakrtepunanbHyto
npupoay (rmnukonuna, bpoxxeHne)



buonornyeckmn nporpecc:
npoTuBopeydne Mmexay CJlioXXHOCTbO U yCrnexoMm

A.H. CeBepuoB CHUMaeT ero, pasgensasa uonornyeckum n mopdco-
cdmamonornyeckmm nporpecc

Buonorn4yeckum nporpecc:

* YBENuUYeHue Konmyectsa ocobem

* MPOrpeccmBHOE paccerieHne N 3axeaTt HOBbIX
apeanos

* pacrnageHue TakCoHa Ha COMOAYNHEHHbIE
cuctemaTmyeckne eanHuLb

Mopdo-chunsnonornyeckmm nporpecc:

» andpdpepeHumnaumns opraHmsma

* MHTEeHCcUUKauma yHKUUm

 nocnegosatenn CesepuoBa nobasnsoT
yCOBEPLLUEHCTBOBAHME MHTErpaLuu,
paunoHanusaumsa ycTpomncTea opraHnu3ma,
NoBbILLEHE YPOBHS roMeocTasa 1 np.

Mopdo-thrusmonormyeckmin nporpecc — oAuH U3 cnocoboB JOCTUXKe-
HMA GMONoru4Yeckoro nporpecca.
Kak u mopdo-cdusmnonornyeckum perpecc.



OcHoBHasa cdhunocodckasa npodrnema
MaKpO3BOMIOLMN - HAaNnpaBrieHHOCTb

PaHHMe 3BOSTIOLMOHNUCTLI OO BLACHANM pa3BUTUE NPUPOALI Yepe3 KOHeYHbIe
NPUYMHbI, CTPEMJIEHUEM K Nporpeccy, TBOPYECKON CUITION U TOMY
NoaoOHbLIMU areHTamMu.

OapBuH yopan npegonpeaeneHHOCTb XoA4a 3BOSIOLUN, HO HE BCeM 3TO
NOHPaBUIIOCh.

NMepnoanyeckun Kak 3a pyoexom, Tak U B Hallen CTpaHe BO3HUKaNu epecu,
HanpaBfeHHble Ha NOUCK UHbIX MPUYMNH 3BONOLMN, KPOME eCTECTBEHHOro
oTtbopa.

JapBUHN3M — Teopus, KoTopas No3BonsaeT OO bACHUTb BCE «Ha3aa», HO He
OCTaBnsieT BO3MOXHOCTU ANSA npeacka3aHUm — 4YeM OHa OTNMYaeTcs oT
TEOPMUMN NHbIX OOLEeCTBEeHHbIX U couManbHbIX HayK. [lapBuHOBCKas
3BONMOLUMA CnyvyanHa U Henpeackasyema.

B CCCP oTka3s oT gapBuHMU3Ma LwWen nog drnarom HoMo2eHe3a — NONbITKN

NOCTPOUTb 3BOSTIOLUIO HA OCHOBAHUM «3aKOHOB» (NOMOS rpey. — 3aKOH).

OHM 3aKOHYUNUCBL HU4YeM, Ho HomoreHeTukun — J1.C. Bepr, A.A. JlioOuwes -
ObINIM HAaCTONbLKO APKMMU U CAMOObLITHLIMU FIMYHOCTAMMU, UTO HOMOreHe3
cTan BaXHOW CTpaHULEen NCTOPUM OTe4eCTBEeHHOMN buonoruw.



OcHoBHas unocodckana npodnema
MaKpO3BOJIIOLUM - HAMNMpPaBfIeHHOCTb

AnAa opraHoB 1 TKaHen 0bbLIYHO yaaéTcsA
peTPoCneKTUBHO onpeaenuTb HanpaBneHus
MMas3 Yenogeka aBonouumn (Hanpumep, peaykuuio

R nuLeBapuTeNnbHbIX OPraHOB Y NOMOCTHLIX
napasuToB). OpraHoreHe3 1 rucToreHes
Nnoa4YnHAETCA YETKUM 3BONMIOLUOHHLIM
3aKOHOMEpPHOCTAM.

=S 3pumemheiii Hepe

JBOSIOLUA TAKCOHOB Hern peacKasyemMa.

[NocTaTo4YHbl NU AN o6 bACHEHUSA 3BONIOLUM
MeXaHU3Mbl AapBUHOBCKOro npucnocobne-
oo HUA K OKpYXXaloLen cpene, Unum B TEOPUIO

e AONMXHbI ObITb AO0OaBNeHbl HOBbIe CYLLHOCTH
N HOBble 3aKOHbI? EcTb N1 CBOM 3aKOHbI Y
MakpoaBosnouun? NMonTopbl COTHU neT
NOWUCKOB UHOIO He NMPUHeCNn HUYero...




